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“Food Forensics definitely is a must-have book for serious-minded researchers, 
healthcare practitioners, and consumers, plus everyone who eats! I highly rec-
ommend it! It’s a virtual ‘encyclopedia’ about toxins we don’t know about in 
our foods.”

—Activist Post

“I emphatically agree that this book is an important public record of scientific 
truth. An amazing job on so many levels and an absolute must-read.”

—Michael T. Murray, ND, coauthor of 
The Encyclopedia of Natural Medicine

“Food Forensics is an incredible, groundbreaking book. Just buy it. And read 
it. You won’t be sorry. It might be the best decision of your life.”

—Ty Bollinger, author and documentary 
film producer, TheTruthAboutCancer.com

“Mike Adams has done a great service for all those who are concerned about 
the quality of what goes into their body. Food Forensics is an essential real-
ity guide to food and water in the 21st century. Mike reveals why relying 
on federal bureaucrats to protect us from toxic additives and contaminants 
is a dangerous proposition. While the FDA and EPA are derelict in their 
duty even with multibillion-dollar budgets, the Health Ranger references and 
democratizes food safety science for the people so that practical strategies for 
clean living and safe detoxification are available to us all, right now!”

—Robert Scott Bell, D.A. Hom.

“Radical, irreverent, always provocative. Mike Adams’s new book,  Food 
Forensics, should be required reading for all the Big Food, Big Biotech apol-
ogists who continue to poison and mislead us, as well as for activists and 
concerned consumers.”

—Ronnie Cummins, cofounder and international 
director of the Organic Consumers Association

“It’s unfortunate, that just as Americans are beginning to wake up to the 
importance of natural health approaches and a clean diet, Big Food and 
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others are trying to capitalize on this new market by deceiving consumers 
into buying expensive, heavily contaminated ‘health’ foods. Mike Adams has 
done a real public service by exposing the deceit and arming consumers with 
the knowledge to make informed decisions about the food they eat. Food 
Forensics is a must read for anyone wanting not only to avoid disease, but also 
to achieve optimal health and wellbeing.”

—Gretchen DuBeau, executive and legal 
director of the Alliance for Natural Health

“It’s not enough to just read the labels these days. In this book, Mike exposes 
some of the most prevalent, hidden dangers in your food that he’s identified 
through years of research and scientific testing—you won’t find any of these 
listed in the ingredients. But he doesn’t just expose these toxic chemicals, he 
gives you a roadmap to help you and your family avoid them to confidently 
live a healthy and happy life.”

—Kevin Gianni, author of Kale and Coffee: A Renegade’s 
Approach to Health, Happiness, and Longevity
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ix

I N T R O D U C T I O N

To pursue scientific research into food forensics, I oversaw the construc-
tion of a food forensics laboratory in central Texas. The lab’s central fea-

ture was an inductively coupled plasma mass spectrometry instrument, called 
ICP-MS for short. It has the unique ability to detect metals and elements 
including nickel, lead, mercury, or magnesium at very low concentrations—
in almost any sample you might want tested. I call it “Star Trek technology” 
because it seems to function almost as if by magic. But it isn’t magic. It’s just 
“sufficiently advanced technology,” as Arthur C. Clarke once explained.

In the months after its installation and calibration by expert chemists 
and instrumentation engineers, the ICP-MS instrument began to lift the veil 
on what was really present in all sorts of foods: junk foods, fast foods, super-
foods, herbal supplements, vitamins, and more.

That’s when things began to get weird.
When the instrument identified very high levels of lead and cadmium 

in popular vegan protein products, I contacted the manufacturers of these 
products to suggest they pursue a voluntary recall of their products. A recall 
wasn’t an option, I was informed, and I was urged to be careful about releas-
ing anything publicly that would “impact sales revenues” of these companies.

When I discovered that popular ginkgo herbs grown in China contained a 
whopping 5 parts per million (ppm) of toxic lead—an element proven to cause 
cancer and brain damage—I was told that the lead contamination was “naturally 
occurring” and therefore didn’t matter. Yet when I tested ginkgo herbs grown on 
U.S. soil, they tested remarkably clean, showing near-zero levels of heavy metals. 
It turns out that when ginkgo is grown in contaminated soils, it accumulates 
heavy metals in the herb. (This should not be surprising to anyone.)
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x I N T R O D U C T I O N

When I found very high levels of tungsten (greater than 10,000 parts 
per billion, or ppb) in superfoods imported from China and Southeast Asia, 
I was told that tungsten was of no concern because “the U.S. Food and Drug 
Administration (FDA) has no limits on tungsten,” and that therefore every-
one should ignore the presence of this heavy metal in popular superfood 
products.

When I discovered an astonishing 11 ppm of lead in mangosteen super-
food powder imported from Thailand, I went public with the finding and 
warned people not to eat mangosteen powder unless it had been tested. In 
response, I was blacklisted from several importers and not allowed to pur-
chase their raw materials anymore. (My company purchases raw materials to 
manufacture certified organic foods and superfoods in Texas, and we meticu-
lously test each material before purchasing it in volume for manufacturing.)

Over and over again, as I began to find alarming levels of lead, alumi-
num, tungsten, mercury, arsenic, and other toxic elements in everyday foods, 
superfoods, pet treats, and even certified organic foods, the response I got 
from manufacturers of these products was, “Don’t tell anyone! ”

Before disclosing some of my results, it’s important to understand the 
thresholds at which heavy metals begin to affect human health. 

Mercury: According to the World Health Organization (WHO), 
mercury, even in small amounts, may cause serious health problems, 
earning it a spot on the top ten list of the most dangerous chemicals 
to humans. The Environmental Protection Agency’s (EPA) maximum 
containment level goals for mercury in drinking water is 2 ppb.1

Tungsten: Cases of acute poisoning by this heavy metal can be 
caused by just 5 mg/L, or approximately 5 ppm. Exposure to high 
levels of tungsten has been linked to an increase in strokes.2

Lead: While there is no safe blood lead level in children, the U.S. 
Centers for Disease Control and Prevention (CDC) recommends the 
threshold at which a child is deemed to have lead poisoning is 5 
micrograms per deciliter of blood, or 50 ppb.3

Arsenic: Long-term exposure to this heavy metal through drink-
ing water and food may cause neurotoxicity, cancer, developmental 
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 I N T R O D U C T I O N  xi

issues, cardiovascular disease, and diabetes, according to the WHO. 
The EPA has set the arsenic standard for drinking water at .010 
ppb.4

Cadmium: When ingested in high doses, this heavy metal can 
cause nausea, vomiting, diarrhea, abdominal cramping, and severe 
gastroenteritis, according to the Agency for Toxic Substances and 
Disease Registry (ATSDR). The reference dose for dietary exposure 
to cadmium is 0.001 mg/kg/d.5

In just the first few months of ICP-MS research on samples of foods, 
vitamins, and consumer products, I discovered

• Over 500 ppb mercury in cat treats and fish-based dog treats
• Over 10 ppm tungsten in rice protein products
• Over 5 ppm lead in ginkgo herb products
• Over 11 ppm lead in mangosteen powder
• Over 400 ppb lead in cacao powders
• Over 500 ppb lead and more than 2,000 ppb cadmium in rice 

proteins
• Over 6 ppm arsenic and more than 1 ppm lead in some spirulina 

products
• Over 500 ppb mercury in dog treats
• Over 200 ppb lead in brand-name mascara products

(Note: 1,000 ppb = 1 ppm)

In nearly every case, when I contacted the manufacturer of the product to 
warn them about the high levels of heavy metals found in their products, they 
insisted their products were perfectly safe while urging me to remain silent 
and keep their secret from the public.

A real-life conspiracy of silence

Conspiracies really do exist, of course. New York Attorney General Eric 
Schneiderman said that pharmaceutical companies conspired to set artificially 
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xii I N T R O D U C T I O N

high drug prices in that state. U.S. federal trade authorities say the Chinese 
government conspires to dump cheap solar panels on the U.S. market to 
drive U.S. solar manufacturers out of business. And many food companies, 
I’ve discovered, actively conspire to keep their own customers ignorant of the 
toxic substances routinely found in their products.

The point of this book is to break that conspiracy of silence and reveal 
what’s lurking in your favorite foods, superfoods, organic foods, dietary sup-
plements, vitamins, and even pet foods. The information in this book is pre-
cisely the information these companies desperately hope you never see.

Recent experience has taught me some valuable lessons in how these 
companies operate:

Step 1: Deny the existence of heavy metals or other harmful sub-
stances in their products.

Step 2: Attack the source of the information. Try to create doubt 
about the motives of the researcher (me) or the accuracy of the 
findings.

Step 3: Should denials and attacks fail, twist scientific facts to claim 
that all heavy metals are “naturally occurring” and therefore don’t 
count, even if they are found in high levels due to heavy industrial 
contamination of the farms where the food is grown.

Step 4: If steps 1 through 3 are unsuccessful, lie to customers by 
telling them that heavy metals are good for them! This strategy has 
already been invoked by one company whose products tested at 
high levels of lead and cadmium. Instead of announcing they would 
reduce the level of these metals in their products, they posted an arti-
cle that claimed heavy metals were good for you and people shouldn’t 
be concerned about eating them.

Sheer deception and consumer fraud

The process of denial and obfuscation I’m describing here is routinely pur-
sued by companies of all sizes, including some companies catering to organic 
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consumers, raw foodies, vegans, vegetarians, detox patients, and health- 
conscious buyers.

The deceptions are quite incredible. One company that imports nearly 
100 percent of the rice protein used by all the vegan protein manufacturers 
in the United States is fully aware that their product contains high concentra-
tions of toxic lead, cadmium, tungsten, and mercury. On their website, how-
ever, they claim their material is “Prop 65 compliant,” referring to Proposition 
65 in California.

Prop 65 says that if your product exceeds 0.5 micrograms of lead per 
serving, then you must put a cancer warning on your product label. The rice 
protein material being imported by this company delivers over 16 micro-
grams of lead per serving, which is 34 times higher than the Prop 65 lead 
limit. So how is that “compliant”? Because companies using the material 
place a small cancer warning on their product labels to “comply” with Prop 
65. So even though this material contains 34 times more lead than is allowed 
under Prop 65, the importer claims the material is “compliant” with Prop 
65, thereby grossly misleading buyers into thinking the material has low lead 
composition.

This sort of deception and consumer fraud, I’ve found, is routinely car-
ried out across organic foods, natural products, superfoods, and dietary sup-
plements companies. Many companies that sell products emblazoned with 
phrases like “better than organic” or “high raw” are actually poisoning their 
own customers with toxic heavy metals. And they almost never test their own 
products for heavy metals, which is why they are so surprised when I con-
front them with the truth about what’s found in their products. Even then, 
when made aware of the heavy metals concentrations found in their products, 
they invoke denial and obfuscation rather than transparency. Just like drug 
companies, weapons manufacturers, or Wall Street investment houses, many 
natural products companies seem to be run by people who place profits over 
consumer safety . . . almost by default.

That’s why this book is such an important public record of scientific 
truth. This book documents the heavy metals that are really found in these 
products, mapping out the actual metals composition of products that were 
acquired in 2013 through 2016, then analyzed via atomic spectroscopy for 
their elemental composition. In early 2016, we expanded our laboratory to 
include liquid chromatography–mass spectrometry (LC-MS) instrumenta-
tion for the detection of pesticides, herbicides, and other organic molecules. 

FoodForensics_Interior.indd   13 5/20/16   2:08 PM



xiv I N T R O D U C T I O N

We hope to report on those findings in subsequent books and website reports. 
(See labs.naturalnews.com for the latest analysis reports.)

This book will spur widespread denials and possibly even a few lawsuit 
threats. It will enrage unethical product manufacturers but empower consum-
ers with a new source of information that should appear on Nutrition Facts 
labels but doesn’t. This book will not only indict dishonest companies selling 
contaminated products, but it will also celebrate those many companies whose 
products are remarkably clean of toxic heavy metals (and yes, they do exist).

Substantial efforts to silence this work

I have been offered money not to publish this book. I’ve been offered large 
advertising contracts to leave certain products out of this book. I’ve been 
threatened with lawsuits for publishing laboratory results on the Internet. 
One of the largest natural products retailers in the United States, a $12 billion 
company, deliberately trained its employees to lie about me in very specific 
terms by telling customers that “Mike Adams doesn’t have a lab” and that all 
the laboratory results I’ve been publishing are fictional.

Substantial efforts have been made to discredit me and silence this work, 
and yet the fact that you hold this book in your hands is proof that all of those 
efforts failed. No matter how much I am threatened, I refuse to remain silent 
on this crucial issue for public health and food transparency.

We live in a world that’s heavily contaminated with industrial waste. 
Much of our organic food now comes from China, where the term “organic” 
is a cruel joke. Air quality in Beijing was recently recorded as being 1,100 per-
cent higher than the maximum air pollution limits set by the WHO, reaching 
the astonishing pollution concentration of 268 micrograms per cubic meter.6

Much of our food is now grown on lands where industrial waste is inten-
tionally dumped and used as “fertilizer.” As a result, many foods are heavily 
contaminated with toxic substances. The environmental science cannot be 
denied, and the scientific findings of this book can be replicated by any com-
petent laboratory running ICP-MS instrumentation.

Please value what you now hold in your hands and understand how 
incredibly rare it is for this information to have finally been made public, 
despite all the threats and intimidation attempts that were unleashed in a 
desperate effort to keep this information hidden. Ask yourself this question, 
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too: “Why isn’t the FDA conducting this research and publishing the results 
for the public to see?” I ask myself that same question every time I step into 
my lab. If the FDA really cared about food safety and public health, it would 
never have left this task to private citizen scientists like myself. The only rea-
son I’ve taken up this task is because everybody else refuses to do it. The 
FDA, food manufacturers, and mainstream media outlets funded by food 
advertising are all colluding to ignore this science and prevent the public from 
learning the truths you’ll read here.

To stay up to date on the latest findings in this realm, visit the website of 
which I am the editor, www.naturalnews.com.

Laboratory methodologies and accuracy

Can you trust the data presented in this book? My laboratory is accredited 
by the International Organization for Standardization (ISO) under its global 
analytical accuracy standards program known as ISO 17025. This is the gold 
standard for internationally recognized analytical laboratory accuracy, and it 
means we operate under a strict set of rules, guidelines, and procedures that 
are enforced by a third-party audit.

The scientific methodologies we use for testing food and water are uni-
versally recognized by the scientific community and are sourced from orga-
nizations such as the Association of Analytical Communities (AOAC), the 
EPA, and the FDA. For example, we use a minor variation of AOAC 2013.06 
for testing heavy metals in foods.7 

For testing water samples, we use methodology EPA 200.8.
My lab was accredited in 2016 after two years of preparation involving 

analytical repeatability determinations, validation of analytical methods, and 
exhaustive documentation of our laboratory quality control procedures and 
error-correction processes. Because of this extensive experience in ICP-MS 
analysis and laboratory protocols, I even plan to announce my availability 
as a science consultant to food manufacturers or retailers who wish to set up 
similar testing for their own operations.

But what is ICP-MS? How are heavy metals really tested in foods and 
beverages?

To help understand analytical accuracy a bit further, it’s important to 
understand the nature of ICP-MS testing.
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xvi I N T R O D U C T I O N

ICP-MS results across competent laboratories can and do vary by as 
much as 20 percent due to differences in methodologies and instrument sen-
sitivities. Within the same lab, variation in results from different samples of 
the same product may vary as much as 10 percent due to several reasons, but 
competent laboratories demonstrate strong repeatability within a range of 
plus or minus 10 percent.

From lab to lab, analytical results of the same substance may vary slightly. 
So if two different labs test the exact same protein powder, for example, it is 
perfectly reasonable that one lab might report lead at 450 ppb while a second 
lab reports lead at 500 ppb.

However, you won’t find orders of magnitude differences. No competent 
lab would report lead at just 45 ppb or at 4500 ppb for the same sample, in 
other words.

In summary, it’s important to understand that ICP-MS laboratory results 
do have some natural variability within a reasonable range. Metals composi-
tion will also vary from gram to gram and lot to lot. Every production lot of 
a commercial product has a different metals composition from previous lots. 
Because of these simple truths, all the numbers in this book should only 
be used as a general guide to help you decide what to eat and what to avoid. 
They do not describe absolute concentrations that are consistent across all 
products of the same name.

It’s also true that because of the efforts already made by myself and the 
launch of the Natural News Forensic Food Lab, some companies are making 
tremendous efforts to clean up their raw materials and produce cleaner prod-
ucts. That’s why products sold on the market at the time you read this may 
be substantially cleaner than the products tested in this book. A book takes 
at least a year to go from manuscript to store shelves, so what you are seeing 
in this book is actually a snapshot of products that were available in the three 
years prior to publication. If you’d like to see more up-to-date results, you’ll 
find them at labs.naturalnews.com.

Many commercial labs deliberately produce 
artificially low results

Another important thing to keep in mind here is that many commercial labs 
that cater to food companies are in the business of producing artificially low 
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 I N T R O D U C T I O N  xvii

metals test results because that’s precisely what their customers want to see. 
Producing artificially low results is very easy to accomplish by various means 
that are readily accessible to anyone who wants to commit such violations 
of ethics.

At the Natural News Forensic Food Lab, we use a slow digestion method 
that prevents the nitric acid from boiling. This retains nearly all heavy metals 
found in the original food sample. As a result, our metals tests are typically 
slightly higher than what most commercial labs produce, but they are also 
more accurate. Our open-block digestion cycle typically takes two hours, not 
the forty-five minutes often used by other labs. We also use closed cell (micro-
wave) digestion for difficult samples to ensure complete digestion.

Any competent university lab can easily reproduce our results within 
plus or minus 10 percent by using appropriate digestion equipment and 
procedures.

How we assure scientific accuracy at our lab

In the interests of full disclosure, here are some of the methods and safeguards 
we’ve used in the Natural News Forensic Food Lab to ensure the best possible 
accuracy:

• As noted above, our lab is ISO 17025 accredited, having achieved 
the global standard for trusted analytical accuracy in laboratories.

• All instrumentation is calibrated and certified accurate by its original 
manufacturer.

• All analytical methodologies we use are derived from globally 
accepted methodologies published by the AOAC International or 
other similar scientific organizations.

• All external standard solutions are traceable to National Institute 
of Standards and Technology (NIST) or other standards bodies. 
Custom standards are formulated and validated by highly competent, 
experienced custom formulations companies.

• We do not re-use sample digestion vessels or autosampler vessels. 
Our laboratory process relies on disposable vessels that eliminate 
vessel contamination concerns.

• After every tenth sample is run via ICP-MS, a blank vial and a 
calibration vial are run to ensure the ICP-MS instrumentation 
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remains well calibrated. If significant analytical drift is detected (i.e., 
results of the midrange calibration checks begin shifting), the run is 
halted, the instrument is cleaned (or consumable parts are changed 
out), and the run is repeated from the start. Analytical drift during 
our ICP-MS testing has been nearly eliminated through the use of 
the Niagara Plus sample injection system manufactured by Glass 
Expansion.

• ICP-MS instrumentation is routinely maintained in accordance with 
manufacturer recommendations. For example, sample cones and 
skimmer cones are routinely cleaned. Sample uptake tubing in the 
peri-pump is routinely changed. Argon air is in-line filtered, as is our 
helium source.

• For each food sample tested, three separate samples from the same 
product lot are run. Results are then averaged across the three to help 
eliminate variability and improve reliability.

• All sample test vials are archived for a period of one year so that any 
challenged result can be re-validated if needed.

• The validity of digestion methods and ICP-MS analysis methods are 
further validated through the frequent use of Certified Reference 
Materials (CRMs) with known concentrations of elements verified 
by more than a dozen other laboratories.

• Outside labs are used to further validate and spot-check in-house 
laboratory results. We have at times used a third party commercial 
laboratory as well as a university laboratory, both of which have 
confirmed our findings on multiple occasions.

• The dilution water used in sample preparation is laboratory-grade 
deionized water produced by a high-end Thermo Scientific water 
filtration system specifically designed for laboratories.

• Oxidation acids used for sample digestion are trace-grade acids and 
are routinely tested for their purity. The very small concentrations of 
elements (parts per trillion) found in these acids are measured at the 
beginning of each sample run, then subtracted from the results of all 
subsequent samples.

• Samples that show curiously high results are re-analyzed a fourth or 
fifth time to make sure the results are accurate.

• All raw sample data for each run is archived on multiple backup 
servers residing at two different physical locations.
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U.S. Department of Agriculture (USDA) and Food 
and Drug Administration (FDA) have no heavy metals 
limits

Neither the FDA nor USDA has any official, universal limit on heavy metals 
in foods, beverages, and dietary supplements sold to U.S. consumers.

This fact is, of course, astonishing. Most consumers of USDA-certified 
organic foods automatically assume those foods are substantially free of heavy 
metals because they are labeled organic. But in our lab, we’ve found USDA-
certified organic foods to consistently contain far higher levels of heavy met-
als than many conventional foods (which tend to be aggressively processed, 
removing minerals and heavy metals alike).

So why don’t the USDA or FDA set heavy metals limits for the U.S. 
food supply? Surely they have their own explanations, but my view as a food 
researcher and investigative journalist is that both the USDA and FDA are 
far too intertwined with the interests of the industries they claim to regulate. 
Most of the top people at the USDA, for example, have a revolving-door his-
tory with the cattle industry or herbicide companies such as Monsanto and 
DuPont. Top FDA people, similarly, are far too cozy with drug companies 
and processed food manufacturers to make reliable decisions in the public 
interest.

Rather than regulating these industries for the benefit of the public, both 
the FDA and USDA seem far more interested in protecting these industries 
from public scrutiny. As a result, there is no real incentive to disclose the 
heavy metals contamination of agricultural products, or canned soup or beef 
jerky, for that matter. Because the truth of all this might “cause alarm” among 
consumers, government regulators essentially play along with the conspiracy 
of silence preferred by food manufacturers.

This is why I strongly support the establishing of heavy metals limits in 
foods, beverages, and dietary supplements. Without such limits, food manu-
facturers can get away with essentially any amount of toxic elements in their 
products.

It is noteworthy that, in February 2016, the nation was outraged over 
the discovery of 1–2 ppm of lead in the water supply of Flint, Michigan. Yet 
I have personally found food products with far higher levels of lead that are 
consumed by a consumer cross section of the entire nation. Strangely, there 
is so far no outcry over high lead levels in food products, even though lead 

FoodForensics_Interior.indd   19 5/20/16   2:08 PM



xx I N T R O D U C T I O N

in water is widely recognized as so dangerous to children that many citizens 
of Flint, Michigan, called for the criminal prosecution of those responsible.

Moving toward a low heavy metals industry standard

Until the USDA and FDA come around to establishing heavy metals limits 
for foods, superfoods, and dietary supplements, we’ve created our own limits, 
which have been published online and embraced by several companies.

The website lowheavymetalsverified.org provides a voluntary heavy met-
als guide for manufacturers of foods, superfoods, and dietary supplements. 
The site describes a letter-grade self-certification system ranging from A+++ 
on the super clean side down to F for foods that are more heavily contami-
nated with heavy metals. (This grading system is printed in full on page 212 
of Part 3: The Data near the end of this book.)

Because these standards may be revised from time to time as more infor-
mation is learned about the impact of heavy metals on human health, please 
refer to lowheavymetalsverified.org to view the latest numbers. In particular, 
we hope to begin the speciation of arsenic so that we can distinguish organic 
arsenic from inorganic. Once that is accomplished, we plan to alter this stan-
dard to consider solely inorganic arsenic (the dangerous variety).

Most food products available in the marketplace today fall between A 
and D on the grading scale. This scale sets a voluntary standard by which 
food products can be easily compared on their heavy metals composition. It 
also allows consumers to more easily shop for products that are cleaner than 
others. For example, almost every health-conscious consumer would prefer 
to eat grade-A chocolate rather than grade-B chocolate, assuming all other 
properties of the chocolate are equal.

The downside of this system is that it is purely voluntary and, as you might 
have already guessed, many companies will flat-out lie to their customers and 
claim lower heavy metals concentrations than really exist in their products.

For this reason, Natural News will be policing the industry by randomly 
purchasing products from companies who claim these heavy metals limits 
and testing those products for compliance. Products that do not comply with 
the claims levels will be published on naturalnews.com.

Our hope is that both the USDA and FDA will eventually take over 
this function and establish their own procedures for heavy metals limits and 
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industry spot-checking. Until that day comes, Natural News is the only orga-
nization on the planet that will be fulfilling this important role in the interests 
of public safety.

Some observers find it quite curious—perhaps even bizarre—that a pri-
vate sector company is doing a better job of policing the U.S. food supply for 
heavy metals than the entire federal government, with a seemingly infinite 
budget.

I find it bizarre, too.
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P A R T  1
E V E R Y T H I N G  Y O U  N E E D  T O  K N O W 

A B O U T  T O X I C  E L E M E N T S

The next section of this book is scientific in structure as it discusses the 
origins of toxic heavy metals and other chemical contaminants such 

as pesticides, fertilizers, and preservatives. It also explains the way in which 
humans absorb these contaminants and the resulting health effects. 

If you’re really only interested in the heavy metals test results for your 
favorite foods and superfoods, you can skip ahead to the charts section of this 
book, beginning on page 214.

But for those who want more in-depth research and explanations about 
how heavy metals and other contaminants harm biology and why they are so 
difficult to get rid of, this section documents the harm of heavy metals with a 
considerable amount of scientific explanation and research citations.

Just a warning, though: This section can get a bit technical. (Doctors, 
scientists, and biologists, however, will find it familiar reading.)
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H E A V Y  M E T A L S

Where do heavy metals come from?

Life on Earth in its rawest natural form is fraught with countless dangers and 
immediate threats to your existence. Numerous toxic metals and compounds 
are found almost everywhere on this planet in some concentration. However, 
potentially poisonous forms of mercury, lead, cadmium, arsenic, aluminum, 
copper, tin, tungsten, chromium, beryllium, and other elements are increas-
ingly found in our post-industrial environment.

As elements, they can be transmuted through nuclear fusion in explod-
ing stars, but they are not destroyed in mundane Earthly environments. 
Until the industrial revolution accelerated mining and pollution operations 
across the planet, most toxic heavy metals were buried deep underground, 
far from the concerns of simple human civilizations. As human industry 
expanded in the nineteenth and twentieth centuries, toxic heavy metals 
were mined, smelted, and added to any number of products that released 
those metals directly into the environment. Leaded gasoline, for example, 
released lead directly into the air with every stroke of the combustion engine. 
Mercury fillings resulted in thousands of tons of mercury being expelled into 
the atmosphere as the bodies of those who passed away were cremated. Lead 
arsenate was also widely used as a pesticide on orchards and food crops across 
North America for much of the nineteenth century.

Once expelled into the open environment, heavy metals may be inhaled, 
ingested, or absorbed into humans, animals, plants, and fungi, or they may 
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be transformed and combined with other substances to create new com-
pounds . . . but they cannot simply vanish. They persist.

It is the industrial exploitation and expelling of these elements—which 
were originally sparse and spread out at relatively low levels—that has turned 
vague primordial threats into everyday dangers. As by-products of smelting, 
ore extraction, energy production, and commercial goods, heavy metals and 
refined chemical compounds have poured into our air, water, soils, foods, 
ecosystems, and bodies.

In September 2013, the CDC issued its updated fourth National Report 
on Human Exposure to Environmental Chemicals, detailing more than 201 
chemical substances that have been identified in blood serum and urine levels 
throughout the U.S. population.8 These can be ingested, absorbed, stored, 
excreted, metabolized, or bound to other compounds—potentially interact-
ing with, blocking, or amplifying reactions within the body.

While many elements, including trace levels of certain minerals, are 
essential nutrients for catalytic conversions and biological functions, alarm-
ing concentrations of toxic forms of these elements have found their way into 
our lives at a pace that’s wildly out of balance with nature and hazardous to 
our health and longevity.

A few dozen key contaminants may be taking a crucial but yet uncalcu-
lated toll on the well-being of everyone around the world—with increased lev-
els of toxins in everyday foods contributing to a general rise in inflammation, 
immunological and digestive disorders, neurological damage, organ failure, 
heart and lung ailments, cancer, and other serious diseases and conditions. 

When most people think of being poisoned, they typically imagine 
ingesting a large, concentrated dose that quickly induces acute toxicity, often 
followed by a swift and horrible death. In reality, the real danger to health 
comes from long-term exposure to low-level doses of toxins over time, includ-
ing heavy metals.

Science now recognizes that these detrimental health effects are triggered 
by gradually accumulating, minuscule concentrations of toxins through rep-
eated dietary or environmental exposure.

The tidal wash of pesticides, herbicides, insecticides, fungicides, roden-
ticides, fertilizers, preservatives, emulsifiers, and additives across the agricul-
tural practices of the entire Western world—and increasingly the developing 
world—has contributed to the introduction of known toxins into the environ-
ment at apocalyptic levels. They interact with and are absorbed by soils, bodies 
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of water, vegetation, fish, and wildlife. They are absorbed and integrated into 
plant and animal tissues. As humans, we breathe in these compounds, eat them, 
drink them, and accumulate them in our bodies. We also excrete them, or their 
metabolized by-products, back into the environment, furthering the cycle of 
death and destruction brought on by these toxins. While further research is 
needed to expand our understanding of exactly how these toxins interact to 
produce disease and death, there is little debate about the importance of limit-
ing environmental and dietary exposure to these toxins in the first place.

Dietary exposure to toxic heavy metals through foods is a far greater 
problem than most people suppose. Even USDA-certified organic foods are 
not tested for heavy metals like cadmium, lead, arsenic, or mercury. Thus, 
there are no limits on heavy metal levels in these foods, including those sold 
in upscale healthy food retailers such as Whole Foods. The organic label sim-
ply describes the process through which the food was grown and that a farmer 
hasn’t used additional pesticides, herbicides, or other petrochemicals during 
that process. “Certified organic” in no way requires any heavy metals testing 
of soils, irrigation water, or even the final food product.

The reality is that one farmer’s “organic” food can differ widely from 
another farmer’s food simply because the air, water, and soil in which the food 
is grown is overwhelmingly contaminated with heavy metals.

Toxic heavy metals and other elemental poisons—whether they circu-
late around us or are absorbed into our bodies—definitively remain in the 
biosphere in one form or another in perpetuity. They are part of a vicious 
and deadly cycle that modern life has exponentially accelerated through the 
industrial mining, concentration, and dispersing of toxic elements that would 
have been far better left alone, buried in the Earth’s crust.

Some of the worst offenders, including metals like lead, mercury, cad-
mium, and arsenic, have long since thoroughly infiltrated our lifestyles, and 
each poses its own significant hazards. Because the functions of the body are 
complex, many of the harmful effects are still being discovered and docu-
mented to this day. The scientific work on understanding the effects of toxic 
elements on biological systems, in fact, has only just begun.

Already, there is ample evidence of heavy metals disrupting chemical 
reactions throughout the body and blocking important nutrient absorptions. 
Toxic metals often compete with nutritional elements in metabolic pro-
cesses; poisonous metals can imitate essential, or “good,” trace metals, ren-
dering elements the body needs unavailable as chemical catalysts. Even when 
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heavy metals don’t interfere with key metabolic functions, they still cling to 
cell walls, interfering with other cellular functions such as waste excretion, 
immune defense, healing, and adaptation.

Scientists have spent a considerable amount of time and effort research-
ing the processes by which heavy metals undermine and destroy the body 
over time. Oxidation is one such process, whereby cells are disrupted and 
damaged, often leading to disease or weakened organ vitality. This is one 
reason why antioxidants are essential for good health: They protect cells from 
dangerous and deadly exposure to free radicals.

Emerging science reveals that toxic elements, including heavy metals, 
have a greater propensity than previously thought for damaging DNA and 
disrupting cellular processes. Not only are these metals shown to cause can-
cer, but there is increasing evidence now confirming their potential roles as 
co-carcinogens that increase mutations and disruptions when combined in 
the body with other types of toxins.9

Heavy metals poisoning is trans-generational

An even more important—and destructive—role may be played by toxic 
heavy metals in interfering with the process of DNA methylation, which 
transforms cytosine and adenosine nucleotide bases in the DNA sequence. 
This interference can cause inheritable changes in what is known as the epi-
genome, a genetic roadmap parallel to DNA that records changes to gene 
expression that are passed on to the next generation.

The process of DNA methylation plays a role in gene regulation and is 
a vital process during early fetal development when methylation during cell 
division directs specific tissue formation and other processes. Approximately 
70 percent of human DNA is naturally methylated when the attachment 
methyl groups switch a gene on or off, but when toxic metals attach to these 
methyl bonds, they can interfere with vital cellular functions or even block 
them altogether.10

Through the still-emerging understanding of epigenetics, science has 
uncovered the specific process by which environmental factors, diet, stress, 
and exposure to toxins rewrite the intended gene expression and alter DNA. 
This, in turn, influences an individual’s chances of contracting disease—and 
of passing along those risks to their children. Despite the fact that epigenetic 
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influences are not hard-coded into DNA, epigenetic effects influence traits 
that appear to be inherited by offspring.

A full understanding of this phenomenon should cause immediate alarm 
in the mind of anyone reading this. Epigenetic inheritance of toxic side effects 
from dietary exposure to heavy metals means that toxicity is trans-generational. 
This means that the toxic environment in which we live today will negatively 
impact future generations for an unknown number of generations even if we 
eliminate all exposure starting tomorrow.

For example, studies have shown an inverse relationship between a moth-
er’s cumulative cord blood lead levels and the epigenome of her developing 
fetus, strongly suggesting that toxins interfere with “long-term epigenetic 
programming and disease susceptibility.”11,12 Arsenic exposure was likewise 
found to affect DNA methylation in fetal development, damaging DNA and 
disrupting gene regulation.13

In many ways, we are already too late to save future generations from the 
harmful effects of exposure to toxic elements. And because exposure is only 
getting worse, not better, trans-generational negative effects are likely to sig-
nificantly worsen with each subsequent generation. This cycle may place the 
very sustainability of the human race in a precarious situation, with its effects 
only becoming more widely apparent in the coming years. Broadly speaking, 
we may already have doomed ourselves to global increases in infertility, dev-
astating cancer rates, and a planet-wide decline in cognitive function due to 
heavy metals exposure in modern-day foods.

In other words, we may have already set out on a path by which the 
great-grandchildren of today’s young adults will be increasingly mentally 
challenged, infertile, and possibly incapable of surviving without significant 
medical assistance. The destruction of sustainable human life on our planet, 
in other words, may have already been set into motion, only to play out 
through several generations of suffering and bewilderment as government 
regulators and food companies continue to push their conspiracy of silence 
about the actual underlying causes.

Heavy metals interfere with your biology

There are many ways in which heavy metals interfere with and distort healthy 
biological functions. As just one example, heavy metals may interfere with 
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normal cellular methylation cycles. When lead builds up in bones, it can 
negatively distort DNA methylation processes in white blood cells, which of 
course originate in bone marrow.14 White blood cells are essential to a healthy 
immune system as they help the body fight infection by attacking foreign 
invaders such as viruses, bacteria, and germs.

Many metal toxins are classified as electrophiles, meaning these molecules 
are driven to steal electrons and bind to chemical compounds in the body 
in processes similar to methylation. Lead, mercury, arsenic, and cadmium 
are biochemical vampires, latching onto and interfering with vital molecu-
lar groups, disrupting their immunological and metabolic contributions to 
healthy biology. Even after they are expelled from the body, these heavy met-
als can go on to cause damage in downstream biological systems such as fish, 
amphibians, and ocean ecosystems.

Natural chelation and the removal of heavy metals 
from the body

Health-conscious consumers naturally want to find ways to remove heavy 
metals from their bodies. The most important method for accomplishing 
that is to eliminate dietary exposure to toxic heavy metals. Once sources 
of exposure are eliminated, the body’s natural elimination processes will 
automatically and over time remove toxic heavy metal buildup in organs 
and tissues.

But even the process of removing heavy metals from your body can be 
toxic. One of the most common methods for this is called chelation, or the 
binding of metal ions. Chelation therapy involves the administration of 
chelating agents to bind to metals so they can be more easily excreted and 
removed from the body through detoxification.

When heavy metals are chelated out of the body’s organs and tissues, they 
are dumped into the blood supply, which can have toxic effects on the body.

If this process is too rapid, the levels of heavy metals in the blood sup-
ply can increase so rapidly that they become acute and toxic on their own. 
This danger is why any heavy metals detoxification program must be pursued 
under the guidance of a clinically qualified chelation expert, naturopathic 
physician, or other holistic practitioner with years of experience in removing 
heavy metals from the body.
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If you are looking for a chelation expert, my recommendation is to 
contact the American College for Advancement in Medicine (ACAM), a 
nonprofit organization dedicated to educating physicians and other health 
professionals about the efficacy of using integrative medicine, or medicine 
that treats the whole body, including the mind and spirit. ACAM’s healthcare 
model focuses primarily on preventing illness, rather than masking symptoms 
with pharmaceutical drugs. At Acam.org, you can locate a qualified heavy 
metals removal clinician in your area.

The topic of heavy metals removal from your body is covered in more 
detail in the sections on specific heavy metals. As you read through these 
sections, however, keep in mind that removing the sources of exposure is 
the single most important principle of detoxification. Failure to remove the 
sources of exposure—even while undergoing aggressive detoxification thera-
pies—will net you very few overall gains.

Chelation strategies are based on a metal element’s natural affinity for 
molecules with a certain chemical charge. Chemical binding properties pro-
vide a pathway for removing damaging heavy metals from the body. Even the 
best chelators, however, are limited in their abilities. No chelation strategy 
offers 100 percent removal of any heavy metal from the body. Specifically, 
beware of dietary supplements that claim to rapidly pull heavy metals out 
of your brain or body tissues. Although certain supplements (such as oral 
ethylenediaminetetraacetic acid [EDTA]) may offer benefits if used over a 
very long period of time, many dietary supplements are presently sold with 
dubious detox claims backed by nothing other than wishful thinking. Some 
of them may even pose real dangers to your health.

In my view, no detox regimen should be pursued without first consulting 
with a naturopathic physician.

Z E O L I T E S  A N D  H E AV Y  M E TA L S

Beware of powdered zeolites sold alongside claims that 
they remove heavy metals from your body. All powdered 
zeolites contain very high concentrations of lead—typically 
50,000 ppb and sometimes more—and their aluminum 
levels are many times higher. I recently discovered that 
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powdered zeolites were being dishonestly marketed as a 
daily dietary supplement, pushed by unscrupulous com-
panies that claimed you should “detox daily” by consum-
ing these finely ground rocks containing very high levels of 
lead and aluminum. Remarkably, one of the primary claims 
of zeolite marketers was that it removed lead and alumi-
num from your body. To “prove” this, one of the companies 
commissioned a small-scale clinical trial in which the pres-
ence of toxic metals was measured in the urine of people 
consuming zeolites daily. Sure enough, people who con-
sumed zeolites were found to urinate out higher levels of 
lead and aluminum (two elements found in powdered zeo-
lites). From this, the study author “concluded” that zeolites 
remove heavy metals from the body.1

People who eat lead and aluminum, in other words, 
were found to urinate out lead and aluminum. Should we 
be surprised?

Talk about junk science!

In a clinical setting, common chelating agents for lead, arsenic, and other 
metals include meso-dimercaptosuccinic acid (DMSA), dimercaptopropane-
sulfonic acid (DMPS), and 2,3-dimercaprol (BAL).15 These chelates—termed 
after chela, or “claw,” a Greek-derived Latin word—are often used in combi-
nation with vitamins and other antioxidants structured to bind more effec-
tively with the metal while enhancing metabolic pathways for the metals’ 
removal. While DMSA and DMPS are the most widely used chelates for lead 
and arsenic, studies have found them incompatible with mercury removal, 
where more custom chelates are typically used.16

There are many foods that naturally have some limited chelation prop-
erties. Cilantro,17 chlorella,18 and lemons19 have all been identified as agents 
with some effectiveness for reducing heavy metal toxicity, while foods like 
garlic20 can reduce levels of oxidative stress. It has also been found that citrate, 
cysteine, glutamate, ethylenediaminetetraacetic acid (EDTA), and yeast 
extract (particularly effective against copper toxicity) bind and remove certain 
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metals.21 (Although it must be noted that yeast extract is a common form of 
MSG, an excitotoxin with its own health concerns.)

In research conducted in 2010, Taiwan researchers found that lemon and 
orange peel could aid in the removal of heavy metal ions, particularly copper 
and nickel, which highlights the importance of consuming fruits and vege-
tables daily, as their benefits are extraordinary. Activated carbon (charcoal) is 
also very effective at neutralizing and removing metal toxins.22

Lack of exercise and sweating causes heavy metals 
to accumulate over time

The body’s mechanisms for excretion also play an important role in detoxi-
fication; in studies, sweating in particular has been shown to remove heavy 
metals in vastly higher quantities than are expelled through urination. 
Endurance exercises and use of infrared saunas have been successfully used 
to sweat out toxins, in many cases surpassing the level of toxins removed 
through urination.23,24

The fact that more and more Americans pursue sedentary lifestyles lacking 
almost all vigorous exercise—and therefore lacking sweating—helps explain 
why metals so rapidly accumulate in the bodies of the obese. A 2014 study 
published in the Mayo Clinic Proceedings and conducted at the University of 
South Carolina’s Arnold School of Public Health found that obese Americans 
spend less than one minute per day engaged in vigorous exercise.

Yes, that’s one minute per day. The study found that obese women were 
far worse off than men, engaging in less than one hour of vigorous exercise per 
year.25 With that near-zero level of exercise and sweat excretion of heavy metals, 
it’s only a matter of time before the accumulation of heavy metals reaches a 
crisis point in the body, contributing to dysfunction and symptoms that are 
often diagnosed as diabetes, cancer, heart disease, or Alzheimer’s and dementia.

Modern humans are, in a very real sense, walking time bombs of toxic 
metals and chemicals, all accumulated through the routine consumption of 
contaminated foods, personal care products, and environmental exposure. It 
is irrational to expect that a nation can protect the health of its people—or 
even control its health care costs—unless this trend is sharply reversed by 
cleaning up the food supply and reducing heavy metals in personal care prod-
ucts and dietary supplements.
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The FDA, in other words, should be doing exactly what I’m doing here. 
A nationwide effort needs to be undertaken to test all the popular foods and 
other items that might contain toxic metals such as lead, cadmium, and 
mercury. Reasonable concentration limits need to be standardized at the 
national level, and the diligent efforts of people like myself and others who 
are attempting to lift the veil on food industry contamination should be cel-
ebrated, not vilified. 

There aren’t many of us who genuinely care about the quality of food our 
fellow Americans are routinely swallowing. We, the few who dare to spend 
our time, money, and effort examining the food contamination that’s con-
tributing to the disease epidemics now devastating our world, are the pioneers 
of the clean food movement. Through tools of modern science, we effectively 
give consumers a kind of X-ray vision into what they’re eating, drinking, and 
putting on their skin. It is precisely this clarity that the food industry fears, 
because the more closely people are allowed to look at what they’re really 
eating, the more persistently they may begin to ask the really important ques-
tions like, “Hey, why isn’t anybody testing these protein powders for lead?”
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HEAVY METALS: INTERNATIONAL LIMITS CHART

EPAa FDAb USPc  WHOd/
FAOe

Drinking 
Water

Oral Limit Food

ELEMENTS mg/L (unless 
specified)

ppm

Aluminum 50–200 µg/L — 5,000 —

Arsenic 
(inorganic)

0.01 apple juice: 
10 ppb

1.5 provisional 
tolerable 

weekly intake 
(PTWI)

15 µg/kg 
body weight

Cadmium 0.005 food color 
additives:

15 ppm

2.5 provisional 
tolerable 
monthly 

intake (PTMI) 
25 µg/kg 

body weight

Copper 1.3 — 50 —

Lead 0.015 total daily 
intake (TDI)
75 mcg/day

1 Previous limit 
withdrawn in 

2011.
0.015 bottled water: 

5  µg/L
1

0.015 candy: 
0.1 ppm

1

0.015 fruit juices:
50 ppb

1

Mercury 0.002 elemental: 
1 ppm

1.5 PTWI
1.6 µg/kg 

per bw
0.002 1.5

Tin — — 3,000 PTWI
14 mg/kg  

per bw
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 WHOd/
FAOe

 EUf  EUf CA Prop 
65g

Water EU Directive 
1881/2006

 EFSAh/
CONTAMi

ELEMENTS mg/kg wet 
weight 

total weekly 
intake (TWI)

Aluminum 100–200 µg/L — — —

Arsenic 
(inorganic)

10 µg/L — No limit; panel 
says it needs 

more data.

10 mcg daily 
intake

Cadmium 3 µg/L .05–3.0 2.5 µg/kg
per bw 

4.1 mcg 
daily intake

Copper 2,000 µg/L — — —

Lead 10 µg/L .02–3.0 Previous limit 
withdrawn in 

2013.

0.5 mcg 
daily intake

Mercury inorganic:
6 µg/L

0.–1.0 inorganic 
mercury: 

4 µg/kg bw

0.3 mcg 
daily intake

methylmercury: 
1.3 µg/kg bw

Tin — 50–200 — —

a Environmental Protection Agency
b Food and Drug Administration
c U.S. Pharmacopeial Convention
d World Health Organization
e Food and Agriculture Organization
f European Union
g California Proposition 65
h European Food Safety Authority
i The Panel on Contaminants in the Food Chain
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33

As
Arsenic
74.922

ARSENIC (As)
ATOMIC NUMBER: 33

GROUP 15: NITROGEN AND PHOSPHOROUS

The very mention of the element arsenic evokes thoughts of its notorious role 
as a poison in the commission of murder, often incited by passion, jealousy, 
or the quest for power. This use, long captured in literature and the infamous 
crimes of centuries past, continues today. 

Yet in modern times, the broader impact of arsenic as a chronic, cumula-
tive contaminate in water, food, and the air eclipses the significance of acute, 
deliberate poisoning. Arsenic does not always kill so quickly. It is a known 
carcinogen that has been linked to tumors formed in the skin, lungs, bladder, 
kidneys, and digestive tract26 as well as the lymphatic and hematopoietic sys-
tems27 in both humans and animals. Arsenic’s numerous detrimental health 
effects have been well documented to include diabetes, heart disease, car-
diovascular issues, respiratory distress, impaired neurological development, 
and even depression. Arsenic toxicity has also been linked to increased infant 
mortality and early developmental issues.

Notably, arsenic comes in two forms: organic and inorganic. Defined 
by their bonds with carbon and hydrogen, the organic forms of arsenic are 
largely considered harmless. The inorganic forms of arsenic widely used in 
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industrial applications, which are typically bound to elements such as oxy-
gen, sulfur, or chloride, are the varieties associated with arsenic’s poisonous 
and carcinogenic effects. Common inorganic forms of arsenic include arsenic 
trioxide (a common industrial by-product also used in some medical treat-
ments), chromate copper arsenate (widely used as a wood preservative that 
also acts as an insecticide), and pesticides. Lead arsenate, calcium arsenate, 
“Paris Green” (copper acetoarsenite), and sodium arsenate are all pesticides 
derived from inorganic arsenic.

Arsenic in drinking water

The tainting of well-water supplies across the globe with arsenic trioxide is 
a mounting catastrophic problem affecting more than 137 million people 
who have been exposed to levels exceeding 10 ppb in drinking water, the 
standard set by both the United Nations WHO and the EPA. A geological 
study conducted by Peter Ravenscroft at the University of Cambridge further 
discovered that some 57 million people are drinking water at peak contami-
nation rates of more than 50 ppb—putting them at a serious risk for cancer 
and other health effects.28

This problem with arsenic contamination in water is most concentrated 
in Bangladesh and the neighboring Indian state of West Bengal, where 
nearly half the population drinks from contaminated sources after decades of 
Western aid directed the construction of tube wells that tapped directly into 
arsenic-tainted water reservoirs.29 Because of this, Bangladesh has 27 million 
people drinking from sources that contain greater than 50 ppb of arsenic, 
while West Bengal and a few other areas of India have a combined 11 million 
people exposed to carcinogenic levels of arsenic-tainted drinking water. 

An astounding 80 million people in this region drink water containing 
more than 10 ppb of arsenic. Bangladesh is considered the “biggest arsenic 
catastrophe in the world,”30 where fifty-nine out of sixty-four districts are 
affected, and more than half the total population is at risk of arsenic con-
tamination. This repeated exposure to arsenic is known as arsenicosis, which 
is typically diagnosed via visible skin lesions, although symptoms can also 
include dehydration, abdominal pain, vomiting, diarrhea, dark urine, delir-
ium, vertigo, shock, and eventually death. 
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A study carried out in Bangladesh also confirmed a link between high 
arsenic exposure and anemia, a condition in which a person lacks healthy red 
blood cells and suffers from inadequate oxygen delivery to the body’s cells 
and tissues.31

Other parts of the world face significant arsenic levels in drinking water 
as well. Another 5.6 million people in China and an astonishing 3 million in 
the United States also drink water that’s heavily contaminated with arsenic. 
Several millions more across Southeast Asia and the Pacific Region, Russia, 
the Middle East, South America, and other pockets of the world are exposed 
to arsenic in their drinking water.32

While lakes, streams, and groundwater remain unregulated for arsenic, 
the EPA has limited public drinking water sources to 10 ppb. Despite this, 
several thousand water districts across the United States continue to contain 
dangerously high levels of arsenic.

Arsenic in the food chain and biosphere

Arsenic has thoroughly contaminated our food chain and the environment. 
Chronic exposure to arsenic compounds in food—even in low doses over 
time—has been definitively linked with the development of cancers, espe-
cially in the skin, liver, bladder, and lungs.33

The ability of inorganic arsenic to destroy and kill has also made it an 
important and widespread element in a cocktail of pesticides as well as an 
important wood preservative that doubles as an insecticide. As a result of the 
widespread use of agricultural and industrial arsenic compounds, arsenic has 
entered the soil and our surrounding environment at nearly every conceivable 
point—ultimately tainting the world’s food supply.

In addition to organic arsenic compounds that are frequently found in 
small amounts in many foods, a number of inorganic arsenic varieties have 
contaminated production crops that feed America and the world. The real 
sources of concern are those accumulated from widespread pesticide and fer-
tilizer use, runoff from industrial production, and—a factor of greater impor-
tance than most people realize —from pressure-treated wood.
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Arsenic as a pesticide

Before the development of dichloro-diphenyl-trichloroethane (DDT), lead 
arsenate—a deadly cocktail of the heavy metals lead and arsenic—was one 
of the most widely used pesticides, dominating agriculture in the first half 
of the twentieth century. Along with other arsenic-based pesticides like cal-
cium arsenate and “Paris Green,” arsenic was used to control moths and 
other pests, especially in apple orchards and other fruit trees as well as cotton 
crops—despite the fact health concerns over arsenic residues had been offi-
cially acknowledged as far back as 1919.34 Other inorganic varieties and a few 
organic varieties of arsenic were used for mosquito control and as insecticides, 
rodenticides, and herbicides sprayed on everything from curbs to sidewalks 
to road perimeters.

In addition to pesticide applications, a number of phosphate and micro-
nutrient fertilizers—even those meant for organic food production—have 
been found to contain elevated arsenic and heavy metal levels, further con-
taminating many soils.35

The EPA’s first comprehensive report on arsenic pesticides in 1972 listed 
numerous compounds and their known uses and hazards.36 They include lead 
arsenate, “Paris Green,”calcium arsenate, basic copper arsenate, ammonium 
arsenate, arsenic acid, arsenic pentoxide, arsenic trioxide, sodium pyroarse-
nate, sodium arsenate, and potassium arsenate, as well as several harmful 
“arsenic-containing organic compounds used in formulating pesticides,” 
including cacodylic acid—just to name a few. 

According to the EPA, although DDT replaced much of the use of 
lead arsenate in the post-war period, that later reversed after federal regu-
lations severely limited the use of DDT and other organochlorine insecti-
cides. Subsequently, the use of some arsenicals as pesticide resumed by the 
late 1960s. By 1969, annual production of arsenic trioxide had increased to 
66,000 tons. Meanwhile, more than 4 million pounds of lead arsenate and 
some 2 million pounds of calcium arsenate were also produced for industrial 
purposes.

These varieties of pesticides were useful in controlling moths, beetles, 
and other pests, particularly in orchards during the period spanning from 
1890 to 1940, where lead arsenate was sprayed directly onto fruits, including 
apples, apricots, cherries, peaches, pears, plums, prunes, nectarines, quinces, 
and grapes.
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Calcium arsenate was also frequently used as a pesticide on a wide range 
of agriculture crops, including asparagus, beans, blackberries, blueberries, 
boysenberries, broccoli, Brussels sprouts, cabbage, carrots, cauliflower, celery, 
collards, corn, cucumbers, dewberries, eggplant, kale, kohlrabi, loganberries, 
melons, peppers, pumpkins, raspberries, rutabagas, spinach, and squash—
until the EPA canceled registration for its use in 1988. The registration was 
canceled after it was found that these pesticides posed “cancer risks to workers 
and acute toxicity to the general public.”37

Not only were edible crops treated with calcium arsenate, but cotton 
crops spanning millions of acres in states including Texas and Oklahoma were 
annually sprayed with arsenic acid, leaving soils contaminated at levels that 
measured as high as 830 ppm.38

According to the EPA, many farmers who had been interviewed claimed 
their orchard trees lived shorter lives and that their fields were unsuitable 
for various forage crops typically grown during alternating years, giving sup-
port to the case for the negative effects presented by widespread arsenic soil 
contamination. The heaviest scheduled uses were in repelling Syneta beetles 
in apricots, peaches, and quince. Five to six pounds of arsenic-laced pesti-
cide were used per 100 gallons of water, a mixture used on these crops for 
decades. Grapes were also subjected to some of the heaviest doses of arsenic, 
with sodium arsenate fungicide registered for use at an average rate of 3 to 9 
pounds per acre in an effort to stop black measles and crown gall.

While arsenic pesticides have been found to metabolize into second-
ary forms with the aid of microorganisms, researchers have discovered that 
about 20 percent of the toxins remained in the soil in their original form 
decades later, even on fields that received only a single topical soil application. 
Researchers also found that 55 percent of croplands sprayed with pesticides 
containing arsenic trioxide back in the 1950s were irreversibly leaching into 
both groundwater and soils over time.39

Thus, repeated and widespread applications of lead arsenate and other 
pesticides have contributed to significant accumulations of lead and arsenic in 
soils, and these toxins can still be found even decades after their use declined 
or was banned, with horrible health implications that continue to this day.40

Ken Rudo, who has worked as the state toxicologist for North Carolina’s 
Division of Public Health for more than twenty-four years, confirmed that arse-
nic compounds bind tightly to the soil, presenting a multitude of potential 
issues. “These chemicals have just tremendously long half-lives in the ground,” 
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Rudo stated in an EPA report.41 The extensive spread of lead arsenate has made 
remediation of soils difficult, particularly as arsenic moves to the subsoil layers 
much more quickly and pervasively than other metals such as lead. 

Soil analysis studies in the arsenic- and lead-tainted orchards of 
Massachusetts have revealed that the two metals “Pb and As bind ‘tightly’ to 
soil HA [humic acids] molar mass fractions.”42

A study in Taiwan found an important relationship between the geo-
graphical concentrations of leading heavy metals, including arsenic and 
nickel, and the prevalence of oral cancer in patients who smoked or chewed 
betel quid (a combination of betel leaf, areca nut, and slaked lime). That is, 
cancer and other malignancies predominated in areas where the soil was con-
taminated with those elements.43

T OX I C  E L E M E N T S  I N  F E R T I L I Z E R S

The prevalence of heavy metal compounds in most fertiliz-
ers used in agriculture today poses ongoing problems for 
the bioaccumulation of toxins in crops, animals, humans, 
and the rest of the food chain.1

Naturally occurring elements and heavy metals (includ-
ing mercury, lead, cadmium, and arsenic) are frequently 
found in combination with some of the world’s leading 
industrial ores. This means that mining and processing 
those ores brings to the surface of the planet toxic ele-
ments that would have otherwise stayed buried.

Such is the case with phosphorous, which, alongside 
nitrogen and potassium, is one of the most important 
macronutrient constituents used in the creation of fertil-
izers. Phosphate ore typically contains cadmium in con-
centrations as high as 300 mg/kg, with sedimentary rock 
containing the highest concentrations. Other hazardous 
metals such as lead, nickel, and copper are also abundant 
in phosphate ores.2,3

As the primary application of phosphate ore is in the 
creation of fertilizers, its contamination by cadmium means 
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a significant amount is added to the soil, creating abundant 
opportunities for human exposure to the known carcino-
gen and environmental toxin, especially through dietary 
uptake of foods and the inhalation of tobacco smoke.4

However, while phosphate fertilizers contribute a sig-
nificant quantity of metals—particularly cadmium—to the 
soil, it is not the number one contributor. It may surprise 
many to know that industrial waste and sewage sludge 
is also exploited as a source of fertilizer, and contributes 
vastly higher quantities of heavy metals and other toxins 
to soils, and ultimately human intake, than nonwaste fertil-
izers ever could.5 

EPA Okays Selling of Sewage Sludge

The wet, solid cake that remains after wastewater treat-
ment plants process industrial and residential waste has 
long been referred to as sewage sludge. Decades ago, it 
was common practice for many municipalities—particularly 
very large urban areas—to haul the sludge and dump it into 
oceans and waterways, until the practice was banned by 
the EPA in 1992.6

In the mid-1990s, two lobbying groups—the U.S. 
Composting Council (USCC) and the Water Environment 
Federation (WEF)—joined forces with the EPA to pro-
mote the use of sewage sludge as a safe, effective, and 
cheap fertilizer under the rebranded name “biosolids.” It 
was actively promoted by many agencies as an effective 
way to dispose of human waste, while creating a viable by- 
product market.7

In 1997, the EPA said their “longstanding policy encour-
ages the beneficial reuse and recycling of industrial wastes, 
including hazardous wastes, when such wastes can be used 
as safe and effective substitutes for virgin raw materials.”8
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A study on the bioavailability of cadmium and its accu-
mulation in soils found that while continued phosphate 
fertilization raised cadmium levels, the increase was much 
lower than those observed from the application of sewage 
sludge as fertilizer, both in overall accumulation as well as 
in bioavailability to Swiss chard and other plants.9

Heavy metals in biosolids can be a particularly wor-
risome issue, as the toxic elements frequently found in 
drinking water, food, and medicine tend to concentrate in 
the biosolids that are routinely applied to soils as fertilizer. 
There, they accumulate in the soil, leading to a persistent 
rise in toxic elements taken up by food crops.

Biosolids from sewage waste can contain especially 
high levels of accumulated metals—from lead, to cadmium, 
to mercury, to arsenic, or others such as nickel, copper, alu-
minum, or tin.10

In February of 2016, I acquired a bag of “Dillo Dirt” 
from the city of Austin, Texas, and I tested it for heavy 
metals via ICP-MS instrumentation. Dillo Dirt is composted 
human sewage that’s purchased by landscapers and home 
gardeners for use on lawns and gardens. Even though the 
bag says, in small print, that it’s not sold for use on edible 
vegetable gardens, it is positioned on retail shelves as a 
garden compost product (and no one reads the small print 
on a bag of compost anyway).

As you might expect, my ICP-MS analysis showed that 
Dillo Dirt was heavily contaminated with every toxic ele-
ment tested, including lead, mercury, cadmium, arsenic, 
and copper. An organic chemistry analysis conducted by 
my colleague via LC/MS also revealed shockingly high lev-
els of a chemical fungicide in the compost product.

Mercury used in dental amalgams poses a particularly 
significant source of concentrated metal exposure and 
environmental pollution through biosolids, as most den-
tal practices have, for decades, used municipal water for 
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waste disposal, and have been recognized as a significant 
contamination source.11,12

Estimates by the World Health Organization found 
that about one-third of mercury waste collected in sewage 
sludge substrate is derived from dumping amalgam fillings 
and related occupational implements. Moreover, many of 
the methods that have been implemented to separate den-
tal mercury from wastewater were found to be inadequate.13

Once elemental mercury, used in dentistry, reaches 
waterways from direct dumping into groundwater, lakes, 
and streams, or indirectly from runoff on land tilled with bio-
solid fertilizer inputs, microbes readily convert it to meth-
ylmercury, which infamously bioaccumulates up the food 
chain in many fish and seafood, eventually reaching humans 
and others near the top of the food chain (see section on 
“Methylmercury in fish” on page 49 for more information).14

Biosolids from sewage sludge are now being increas-
ingly produced and sold by most larger cities in the United 
States, and are increasingly used as a cheap and readily 
available source of fertilizer for crops intended for human 
and animal consumption. This poses numerous problems, 
including introducing a source of concentrated heavy met-
als as well as pharmaceutical, antibiotic, industrial, and 
medical waste, plus a multitude of pathogens, bacteria, 
viruses, and superbugs into the food chain.15

Cornell University conducted a 1981 report titled 
“Organic toxicants and pathogens in sewage sludge and 
their environmental effects,” which found more than 
60,000 toxic substances and chemical compounds of con-
cern in sewage remains. In 1988, the U.S. Environmental 
Protection Agency conducted a National Sewage Sludge 
Survey, identifying 400 pollutants commonly concentrated 
in sludge that posed the greatest hazards for large cities; 
later, in 2001, the EPA followed up with monitoring the 
levels of carcinogenic dioxins and dioxin-like compounds 
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commonly found in sludge. The possibilities of interaction 
and further amplification by any or all of these toxic ele-
ments and compounds is understudied and unknown, but 
they present a clear and present risk to public health and 
safety.16

Industrial waste from animal feeding operations, and 
livestock manure in general, is also a source of metals 
contamination.17

Arsenic has for many decades been added to the diets 
of broiler chickens, as well as pigs, turkeys, and other ani-
mals, to promote growth. The resulting litter of chickens 
and other livestock, rich in arsenic compounds, is frequently 
used as a cheap and readily available fertilizer that the 
industry would otherwise have to dispose of at great cost.18

Cow and pig manure from factory farms used as biofer-
tilizers contains concentrated metals and toxic elements. 
In China, this situation has become especially severe, with 
copper, arsenic, and zinc bioaccumulating through ani-
mals, manure, and soils. Chicken waste is the most sig-
nificant source of metal pollution from manure in China, 
as in the United States, due to the deliberate addition of 
arsenic.19,20,21

Reusing excrement from both livestock and human 
populations is an age-old practice, but never before in his-
tory have these by-products included so many hazards in 
one application.

Cattle sludge from Concentrated Animal Feeding 
Operations (CAFO) add to the soil other pollutants such 
as antibiotics, pharmaceutical compounds, hormone mim-
ickers, and hundreds of types of bacteria, which carry their 
own potential risks (see the “Animal Feed Contaminants” 
section on page 185 for more information). Many critics 
of CAFO practices believe this sludge by-product to be a 
potential culprit in recent E. coli outbreaks in the nation’s 
produce.22
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Arsenic-treated wood

About 90 percent of the arsenic produced for industrial purposes is ultimately 
used in wood preservation in the form of chromated copper arsenic (CCA). 
While CCA has now been phased out, it still permeates much of the existing 
infrastructure. This arsenic compound has been used in lumber treatment to 
both prevent rotting and to act as an insecticide that kills termites, ants, and 
other unwanted pests.

This arsenic-treated wood has been almost universally used in utility poles 
and for fencing and wooden decks around businesses and residences.44 The 
Federal Insecticide, Fungicide, and Rodenticide Act now prohibits the use of 
CCA-treated wood in residential areas, but decades of nearly ubiquitous use 
has left an enormous exposure footprint on the environment.

The EPA has warned parents not to allow their children to play anywhere 
on, under, or even near patios and decks that were built with arsenic-treated 
wood, as the highly toxic arsenic compound is known to leach into the sur-
rounding dirt or soil, as well as the surrounding landscape and any water sources. 

Even worse, CCA-treated wood also contains chromium VI, better 
known as hexavalent chromium, the element that caused so many people in 
Hinkley, California, to get sick after industrial contamination (as portrayed 
in the based-on-a-true-story film Erin Brockovich starring Julia Roberts). 
Hexavalent chromium leaches into the environment at greater levels than 
arsenic and is considered a genotoxic carcinogen, meaning that it is linked 
with both cancer and damage to the DNA structure itself.

In addition to these concerns are neighborhood fences, electric poles, 
picnic tables, and playgrounds. In conjunction with its facilitation of the 
lumber industry’s voluntary “phasing out” of what was once widespread CCA 
treatment, the EPA has provided oversight for “focusing on children” by 
assessing “the potential exposure of children to playground equipment built 
with CCA-treated wood” since 2001, while considering ways to deal with the 
countless structures in society that were built with components saturated in 
this harmful compound.45

Testing performed in areas around utility poles that had been heavily 
coated with a CCA treatment has confirmed that significant levels of both 
arsenite and arsenate had leached into soils and groundwater in the area.46

Some mitigation treatments have successfully converted the toxic inor-
ganic arsenic trioxide to a less harmful pentavalent arsenate form; however, 
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this form readily competes with phosphorous inside the body and thus has 
been known to impair essential bodily functions.

As far back as 1972, the EPA knew of the toxicity issues with arsenic-based 
pressure treatments and injection treatments including arsenic acid, arsenic 
pentoxide dehydrate, sodium arsenate, sodium hydroarsenate, and disodium 
arsenate, but the agency considered the implications of the loss of use to be a 
“national disaster” and thus downplayed the real environmental implications.

Arsenic in food

More than a century ago, it was arsenic that helped pave the way for mod-
ern reforms to clean up the food supply. In a case in Bradford, England, in 
1858, which later spurred the Pharmacy Act of 1868, a sweetshop worker 
misidentified and then accidentally mixed some 12 pounds of arsenic trioxide 
into delicacies. Even though several of the experienced workers thought the 
sweets looked odd, they were still sold, prompting one vendor to demand a 
discount. Subsequently, twenty people were ultimately killed and at least two 
hundred others were sickened.47 This haphazard poisoning opened the door 
to regulations that took on food adulteration as a major issue.

Though subsequent regulation has banned the use of many arsenic-based 
pesticides and curbed some of the chemical’s industrial use, arsenic accumu-
lation in the soil has thoroughly contaminated many areas throughout the 
world, thus severely affecting the food supply. Even low levels have shown 
carcinogenic effects through chronic exposure, raising serious concerns about 
staple food crops.

This problem is compounded by the volume of food exports coming 
from China and other countries where environmental standards are often lax. 

By far the biggest source of total arsenic in foods comes from seafood, 
including fish, crustaceans, and seaweed. The CDC reports that the “biologi-
cal half-life of [organic] ingested fish arsenic in humans is estimated to be less 
than 20 hours, with total urinary clearance in approximately 48 hours.”48 Most 
researchers have dismissed the role of organic sources of arsenic in causing any 
harm, but inorganic forms are widely recognized as being harmful to human 
biology. This difference is why a key question we’re examining in our foren-
sic laboratory concerns the ratio of organic versus inorganic arsenic in ocean- 
derived products. Many seaweeds sold for human consumption, for example, 
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contain very high levels of arsenic. If most of that arsenic is organic arsenic, 
however, it likely poses no real long-term health risk to those who consume it.

CHINA’S  TOXIC  POLLUTION 
CATASTROPHE:  IT ’S  “ IMPOSSIBLE TO 

GROW TRULY ORGANIC FOOD” IN  CHINA

China, the world’s largest exporter, is also officially the 
world’s largest carbon pollution emitter. While pollution 
is discussed by government organizations and on the 
news as an abstract but important environmental issue in 
America, the poor condition of the environment in China 
is so severe that toxic smog has from time to time closed 
down everything from roads and bridges to public schools.

In December 2013, emergency health warnings were 
prompted when record levels of severe air pollution 
descended over Shanghai, reducing visibility within the 
city to a mere 60 feet. Hazardous particulate matter in 
the air reached levels so high, it was well above even the 
highest warning level of the United States, prompting offi-
cials to cancel public school classes for seven consecutive 
days and ground hundreds of flights.1 That same month, a 
deputy minister of China’s Ministry of Land and Resources 
declared that 3.3 million hectares of Chinese farmland was 
too polluted to grow crops.2

Sadly, daily life-altering air-pollution levels are a com-
mon occurrence in China. The media has actually dubbed 
these events “Airpocalypse.”3 Pollution has even caused 
the blooding of rivers in China. Residents in northern 
China’s Henan province panicked in December 2011 when 
they awoke to find the Jian River running blood red. The 
horrifying sight was later attributed to an illegal workshop 
that had been dumping red dye into the city’s storm water 
drains. When China’s Yangtze River, the world’s third lon-
gest river, dubbed the “golden waterway,” turned a murky 

FoodForensics_Interior.indd   26 5/20/16   2:08 PM



 E V E R Y T H I N G  Y O U  N E E D  T O  K N O W . . .  27

red in 2012, the dumping of artificial coloring was thought 
to be the cause.4

In early 2013, Beijing’s Environmental Protection Chief 
Bao Zhenming was offered more than £20,000 to take a 20- 
minute swim in a local river completely polluted with all 
manner of toxic industrial waste; he refused.5 A recent 
Chinese government study admitted that a whopping 90 
percent of the groundwater in China’s cities is polluted.6 
Furthermore, after decades of persistent pollution, China 
has also admitted the existence of “cancer villages,” where 
every other household contains someone dying of cancer, 
dotting the countryside.7 In May 2013, government tests 
confirmed that almost half of all rice for sale in the south-
ern China city of Guangzhou was tainted with toxic heavy 
metal cadmium, thought to be due to pollution.8

China’s pollution problem has actually become so dire 
that the country’s government has attempted to order all 
foreign embassies to stop releasing data regarding pollu-
tion and air quality in the nation’s large cities in an attempt 
to censor the severity of this situation from the rest of the 
world.9

The fact that Chinese people have to suffer this environ-
ment is horrible, but with the globalization of the world’s 
food supply, China’s pollution issue and the resultant 
detriment to human health that comes with it is steadily 
spreading across the globe. Most people do not realize 
that a large portion of the world’s food is grown in China’s 
poisonous environment. China is the third largest source 
of U.S. food imports according to the USDA.10 For example, 
according to the consumer watchdog organization Food & 
Water Watch, an astounding 78 percent of the tilapia and 
70 percent of the apple juice Americans ate and drank in 
2009 was imported from China.11

The USDA released a report that same year regarding 
safety issues with Chinese food imports. The agency noted 
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that the FDA has repeatedly refused these food imports 
not just on the consideration of environmental pollution, 
but also due to lax safety standards, unsafe food additives 
and labeling, drug residue contamination, and “recurring 
problems with ‘filth.’”12 However, as Food & Water Watch 
observed, the FDA inspects less than 2 percent of the food 
imported to America from China for safety. Of the imports 
that actually do get inspected, many fail to meet quality 
standards and are rejected. In 2012 alone, the FDA stopped 
260 shipments of imported Chinese food coming into the 
United States because of heavy contamination with pesti-
cides, bacteria, and/or filth.13

This perpetual lack of oversight, safety inspection, and 
regulation enforcement in China, America, and countries 
around the world has resulted in notable outbreaks of 
foodborne illness and death in both humans and animals. 
Perhaps most well-known in recent history, China’s 2008 
melamine milk contamination scandal resulted in 300,000 
Chinese children suffering urinary problems—54,000 were 
hospitalized and six infants eventually died.14 Melamine is 
an industrial chemical material used to make shatter-proof 
plates and other durable items. It is extremely toxic to the 
kidneys. But because its powder resembles powdered 
milk in both color and texture, powdered milk producers 
in China decided to simply substitute melamine for pow-
dered milk and sell it to everyone.

Before long, melamine-tainted dairy began turning up 
around the world, and the European Union extended its 
Chinese dairy ban to include a total ban on all products 
for children containing any percentage of milk whatso-
ever, including chocolate and biscuits. Melamine was also 
found in other Chinese foods, including eggs from Chinese 
chickens who had ingested it in their feed. The year before, 
melamine-tainted vegetable protein in pet and farm animal 
food from China resulted in thousands of sick animals and 
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dead pets in the United States, and a hog farm in North 
Carolina had to be quarantined when the chemical was 
found present in all of its hogs. Even though China banned 
melamine in 2007, it should not have been in milk or pet 
food to begin with.

Melamine is just one instance of the chemical tainting 
of foods coming out of China—a microcosm of a larger, 
systematic problem with China’s agricultural and food 
industry standards. Other Chinese food scandals run the 
gamut from utterly disgusting to nightmare inducing: 
pork laden with a phosphorescent bacteria that caused 
it to actually glow iridescent blue in the dark, garner-
ing it the nickname “Avatar meat”; large portions of rice 
crops contaminated with aluminum and cadmium; tons 
of beans thoroughly drenched in poisonous pesticide; 
milk produced with leather-hydrolyzed protein; counter-
feit jellyfish slices made out of sodium benzoate and cal-
cium chloride; recycled cooking oil made from a medley 
of discarded animal parts or “edible” oil concocted out of 
chicken and duck feathers and even fox hair.15,16

The list goes on and on. A Chinese professor’s under-
cover investigation in 2010 found that an estimated 10 per-
cent of all meals in China were being cooked with “recycled” 
cooking oil, the majority of which was being scavenged 
from drains underneath restaurants. His findings prompted 
the Chinese Food and Drug Administration to respond to 
the aptly named “sewer oil” scandal. Despite all of this, the 
Chinese food imports to the United States only continue to 
grow. The USDA even ever-so-quietly lifted an import ban 
on Chinese poultry in August 2013.

The issue in China isn’t just about a worsening break-
down of confidence in the global food supply, but also a per-
vasive problem with far- and wide-reaching consequences 
on the health of billions of people. China’s regulations and 
safety oversight are lax. Further, more and more foods 
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labeled “organic” are being exported from China these 
days, even though there are absolutely no real guarantees 
that the Chinese organic guidelines are as stringent as they 
are in other countries; if China’s abysmally lax agricultural 
regulations are any indication, there is little reason to put 
any faith into anything coming from China with “organic” 
printed on it. The USDA’s own reports have admitted that 
food oversight in China is nothing like that of the United 
States.17 A comparative assessment of organic foods pro-
duced in both the United States and China published in the 
summer 2011 issue of the Stanford Journal of International 
Law concluded the “USDA Organic” label is ultimately mis-
leading because, “the current regulatory framework is not 
only inadequate to the task of regulating domestic organ-
ics, but also incapable of ensuring the integrity of imported 
organics.”18 While China traditionally did use organic farm-
ing techniques, decades of heavy pesticide use followed 
the country’s socialization in the 1960s, prompting Senior 
USDA Economist Fred Gale to declare it is now “almost 
impossible to grow truly organic food in China.”19

There’s a reason the phrase “Product of China” is 
printed in such a tiny font on the food products that are 
labeled with it.

Arsenic in apple juice

Controversies surrounding the arsenic content in juices and rice have made 
their way into the mainstream media over the last few years. The prominent 
TV show host Dr. Mehmet Oz created a significant stir after releasing test 
results that showed what his team considered dangerous levels of arsenic in 
apple juices49—many were top brand name products typically found in gro-
cery stores across the United States. Many established voices tried to discredit 
the claims made by Dr. Oz by preying on the public-at-large’s ignorance, 
focusing on the lack of differentiation between arsenic’s organic and inor-
ganic speciation.
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However, watchdog Consumer Reports followed up with confirmation that 
many juices—including those of the ever-popular apple and grape varieties—
were indeed found to contain arsenic levels higher than the federal standard 
for drinking water, and the majority of this arsenic was inorganic and linked 
to potentially deadly health effects, including cancer.50 Approximately 10 per-
cent of the eighty-eight samples, which included a variety of name brands, 
showed arsenic levels above the 10 ppb threshold.

Consumer Reports identified Denise Wilson, PhD, a professor at the 
University of Washington, as having conducted her own testing of apple 
juices in which she discovered high levels of arsenic, even in brands labeled 
as organic. Wilson stated, “We are finding problems with some Washington 
state apples, not because of irresponsible farming practices now, but because 
lead arsenate pesticides that were used here decades ago are still in the soil. 
Heavy metals like lead and arsenic just don’t go away.”

Concern was further elevated by the fact that more than 60 percent of 
juice imports come from China, where the use of arsenic-based pesticides 
may still be ongoing and regulations for foods are even shadier than those in 
the United States.

After significant public pressure, the FDA was forced to consider new 
rules and finally conducted its own tests. After the results were released in 
July 2013, essentially confirming the arsenic tainting that it had previously 
attempted to sweep under the rug, the agency established a new proposed 
limit of 10 ppb for inorganic arsenic levels in apple juice, the same as EPA 
standards for drinking water. While maintaining that no specific danger was 
posed by the arsenic levels it found in juice, the FDA did acknowledge that 
“the arsenic in these samples was predominantly the inorganic form”—a form 
that is a Class A known human carcinogen.51

The agency claims there is no “short-term risk” from arsenic levels in 
food. However, the data backing this up primarily consist of measurements 
of total arsenic (as opposed to inorganic arsenic) and set aside altogether any 
consideration of risk potential from long-term, chronic, bioaccumulated 
exposure. Prior to this, the FDA had few limits on how much arsenic was 
tolerated in specific foods and no general limit, even though it set up a Total 
Diet Study program back in 1991, supposedly to monitor food safety. 

The European Food Safety Authority (EFSA) also has no hard limits on 
arsenic in food, but concluded that the “possibility of a risk to some consum-
ers cannot be excluded,” revising and lowering its provisional tolerable weekly 
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intake (PTWI) levels in 2009 after acknowledging that previous data had not 
properly considered the levels of inorganic arsenic or its propensity to cause 
cancer in the lungs, bladder, and skin.52

The Joint FAO/WHO Expert Committee on Food Additives (JECFA), 
which set the Codex Alimentarius International Food Standards, has since 
laid down limits on inorganic arsenic, setting the provisional tolerable daily 
intake (PTDI) at 0.002 mg/kg bodyweight, which is approximated for the 
average-sized person as 0.12 mg/day (for a 60kg adult). There is no U.S. fed-
eral limit for inorganic arsenic levels in food.53

Arsenic in rice and vegetables

Rice is known for its higher arsenic absorption levels. The food staple found 
itself surrounded by controversy when laboratory tests in 2012 revealed high 
levels of arsenic in numerous commercial rice products across nearly every 
variety. 

After playing a significant role in exposing arsenic levels in popular juice 
brands, Consumer Reports turned its spotlight on rice in November that same 
year.54 Testing more than 200 samples, the organization determined that the 
daily limit of 5 ppb arsenic (the original limit proposed by the EPA for drink-
ing water that was not adopted) was frequently exceeded by double and triple 
those amounts—including in brands specifically marketed toward gluten- 
free and health-conscious niches. Brown rice was also found to have more 
arsenic overall than white rice in every sample Consumer Reports tested. 

Some attribute the elevated arsenic levels in rice to paddies like those 
in the southern United States, which are generally found near areas where 
arsenic pesticides for cotton or other crops were traditionally used on a wide 
scale and subsequently absorbed by rice plants through tainted soil and water.

A bigger offender than even rice and apple juice, which received sig-
nificant negative press, is the consumption of arsenic in vegetables, which 
also absorb trace amounts of arsenic from contaminated soils and water. 
Studies estimate that about a quarter, or 24 percent, of the average arse-
nic-laced foods ingested are vegetables; this is more than the approximate 
18 percent of dietary arsenic derived from fruits and their juices, and the 
17 percent of dietary arsenic contributed by rice, according to Consumer 
Reports’ findings.
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The big secret: arsenic in chicken

While the alarm has been sounded on foods like fruit juices, rice, and even 
vegetables grown in soils contaminated by pesticides tainted with dangerous 
arsenic compounds, little has been said about the effects of arsenic in poultry 
and swine.55,56

Drugs used in animal feed for chickens to control internal parasites 
and promote growth during factory farm confinement have long contained 
high levels of inorganic arsenic, and humans have been ingesting significant 
quantities of these compounds for decades. Alarming concentrations of these 
arsenic compounds in the livers and muscles of young chickens have been 
discovered at levels far exceeding anything found in rice, grains, fruits, or 
vegetables.

A 2004 study conducted by the USDA used monitoring data for the 
Food Safety and Inspection Service National Residue Program to determine 
average consumption levels for people who ate significant quantities of poul-
try between 1989 and 2000.57 Researchers discovered mean concentration 
levels of .39 ppm, or 390 ppb arsenic, levels three to four times higher than in 
other meats. The report concluded, “At mean levels of chicken consumption 
(60 g/person/day), people may ingest 1.38–5.24 µg[micrograms]/day of inor-
ganic arsenic from chicken alone” (emphasis added). When vegetables, fruits, 
and rice consumption are factored into the mix, people are likely eating much 
more arsenic in a day than previously thought possible. 

Revelations about these high levels of toxic, inorganic arsenic led to pres-
sure on the poultry industry and resulted in the voluntary withdrawal of 
Pfizer’s arsenic-based animal drug roxarsone58 from the market in 2013.59 The 
FDA states that roxarsone is used for “growth promotion, feed efficiency, and 
improved pigmentation.” 

Unfortunately, other agricultural arsenic drugs are still being used every 
day all over the world. One example, nitarsone, a chemically similar arsenical 
drug to roxarsone, is still being used in mass quantities today on turkeys des-
tined for human consumption throughout the United States, where turkey 
consumption is only going up.60

A study published in May 2013 and conducted by the Johns Hopkins 
Center for a Livable Future examined samples of conventional, antibiotic- 
free and organic chickens purchased when roxarsone was still widely avail-
able on the market. These researchers discovered that levels of inorganic 
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arsenic—again, a known carcinogen—in conventional chicken were four 
times higher than what they found in organic chicken.61 The authors of the 
study found the industry boasting about the use of roxarsone in 88 percent of 
some 9 billion birds raised in the United States, and recommended the FDA 
ban the use of all arsenicals based on these results.

Further, fertilizers created with poultry waste tainted by inorganic arsenic 
could be leaching even more toxins back into the soil, which in turn accumu-
late in crops and humans.

Burning coal and airborne arsenate trioxide

Another source of widespread environmental arsenic contamination comes 
from burning coal. Scientists estimate that 80,000 tons of arsenic are released 
into the air each year through the burning of fossil fuels. In the southwest 
Guizhou region of China, for example, at least 3,000 arsenic-contaminated 
patients have been diagnosed with skin lesions and elevated urinary levels due 
to exposure to inorganic arsenic emitted from coal-burning power plants. 
Among this group, the Center for Disease Control and Prevention in China 
has noted that high cancer and mortality rates in the area are far more prevalent 
than even those found in areas with heavily contaminated drinking water.62

In the United States, even though it was known that coal plants were 
spewing more toxic pollutants into the air than any other industrial source—
some 386,000 tons of 84 unique hazardous air pollutants including arsenic, 
lead, and mercury are released from over 400 U.S. plants each year alone—
the EPA did not even formally introduce standards to limit this type of toxic 
pollution from power plants until December 2011.63

Arsenic interference in the body

Central to the issue of heavy metals in the body is their propensity to com-
pete with essential nutrients. Phosphate, for example, is required by the body 
to build healthy bones and teeth; phosphate also makes muscles contract 
and helps nerves function properly. Both arsenic and phosphorus are in the 
same group on the periodic table, and both have five electrons on their outer 
shells; thus, they biochemically compete inside the body for binding and 
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absorption.64 Because of this, arsenic can block the production of necessary 
enzymes and proteins by binding in places where phosphorus would nor-
mally go.

As with other toxic heavy metals such as mercury, arsenic has also been 
shown to inhibit thiol compounds including glutathione, which is one of the 
body’s key detoxification agents and mandatory for a properly functioning 
immune system and warding off disease. Arsenic compounds also alter the 
body’s ability to use pyruvate properly.65 This deficiency allows lactic acid 
to build up to toxic levels, leading to neurological problems including sei-
zures, intellectual deficits, and problems with even basic motor skills like 
walking. Most children suffering from pyruvate dehydrogenase deficiency 
don’t live very long past childhood, and those who do suffer developmental 
disabilities.66

Treatments for arsenic toxicity

Arsenic is quickly metabolized and distributed throughout the body via the 
lungs, liver, and kidneys, where it settles into keratin-rich tissues like the hair, 
nails, and skin. While the half-life of inorganic arsenic in the body is relatively 
short—the majority of it is excreted within less than a day—chronic, repeated 
exposure to arsenic is where the real danger lies. Currently, there are no 100 
percent cure-alls for mitigating arsenic’s carcinogenic effects. 

Well-known treatments for arsenic poisoning include chelat-
ing the metalloid with several agents including British anti-Lewisite 
(BAL), sodium 2,3-dimercaptopropane 1-sulfonate (DMPS), and meso 
2,3-dimercaptosuccinic acid (DMSA), among others. These chelation agents 
bind with arsenic and allow it to be flushed out of the body via excretion.67

In 1938, it was discovered that arsenic actually protected against sele-
nium poisoning. Shortly after, arsenic began to be used as a tonic by indus-
trial hygienists to cure workers of selenium poisoning.68 More recent research 
with animals has shown selenium is effective at countering arsenic toxicity, 
and studies are eying selenium supplementation as a low-cost way to counter 
chronic arsenic poisoning.69

Several studies have linked the use of garlic to decreased effects of arsenic 
toxicity on cells.70,71,72
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Natural arsenic binders

My own laboratory research at the Natural News Forensic Food Labs (labs 
.naturalnews.com) has identified many substances that have a natural affinity 
for binding to arsenic. Throughout 2013, I developed a testing methodol-
ogy called “Metals Capturing Capacity” (MCC), that is able to determine 
how well any given substance naturally binds with and captures free arsenic. 
Metals Capturing Capacity is explained in more detail in videos found at labs 
.naturalnews.com/videos.html.

After testing more than 1,000 substances for their natural arsenic binding 
properties, I found that the substances with the highest arsenic MCC were:

• Powdered fruit seeds
• Sodium alginate
• Dehydrated powders of certain rare seaweeds

After completing the research, I formulated a series of dietary supple-
ments that maximize the binding and capturing of heavy metals, including 
arsenic. This resulted in the release of a fruit-based formula with an arsenic 
reduction of 14.8 percent, and then a much stronger “Metals Defense” for-
mula with an arsenic reduction of 92.9 percent and an MCC of 6.0, meaning 
each gram of the formula binds with 6.0 micrograms of free arsenic. (See 
more scientific results at www.HeavyMetalsDefense.com.)

Importantly, this formula only binds with arsenic during digestion, 
before it is absorbed into the bloodstream. Once arsenic enters the blood 
and latches on to cells and tissues, it is extremely difficult to remove from the 
body without using aggressive interventions such as intravenous chelation 
agents. Hair, nail, and skin cells (where arsenic eventually settles) fall away on 
their own, of course, demonstrating one of the body’s elimination pathways. 
Ultimately, it is important to avoid ongoing exposure to arsenic (and other 
toxic elements) while giving the body time to rid itself of the offending ele-
ments through routine processes of growth and regeneration.
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Shiny, metallic, and intoxicatingly strange in its elemental liquid form, mer-
cury has long been known as a poison, as intriguing as it is deadly. One of the 
most toxic elements on the planet—especially in organic form—mercury has 
long been known to be poisonous to humans, animals, and the environment.

With more than thirteen times the density of water, a sea of mercury 
would be dense enough to theoretically walk on, or break apart most things 
plunged into it. And that’s only the beginning of its unique properties. In the 
ancient, occult-driven pursuits of alchemy, it was thought to be an element 
of central importance to achieving transmutation to gold. It was even a key 
ingredient in a popular elixir-of-life formula, believed to bestow eternal life 
despite its toxic qualities. 

Mercury is a particularly insidious heavy metal that appears in three 
forms: organic, inorganic, and elemental, the latter of which is familiar to 
most as the curious liquid metal that responds to air pressure, which has 
been widely used in thermometers. Like other harmful heavy metals, it is 
frequently extracted as a by-product alongside other ores, but it has also 
been mined deliberately for the useful pigment properties exhibited by the 
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reddish cinnabar, a crystalline mercury-based ore formed by volcanic activity 
or alkaline conditions, such as those seen in hot springs. Crushed cinnabar is 
burned, separating sulfur from the alluring liquid mercury yielded for indus-
trial production.

Legends say China’s first emperor, Qin Shi Huang, died after imbibing 
a powdered jade and mercury mixture his alchemists told him would bring 
eternal life. Although the location of his tomb has been discovered, archeolo-
gists are still unsure of how to go about excavating the site due to the under-
ground moat of liquid mercury surrounding it and the cloud of toxic vapors 
that opening the area would surely unleash.73

Over the last several hundred years, the study of chemical reactions when 
mercury is combined with other elements has led to the development of 
mercurial compounds, believed to be useful in treating numerous diseases. 
Arabs created quicksilver ointments for the treatment of skin conditions 
based on knowledge of Greek medicine and other reputed remedies. After the 
Renaissance era, an understanding of the principles of metal oxidation lent 
to its use in apothecary drugs and attempts to create antiseptic treatments.74

While mercury does have antimicrobial properties, which led some 
cultures to recognize how it may be beneficial for killing bacteria, fungi, 
and mold, it’s also extremely toxic to nearly all forms of life, making it a 
less-than-desirable medicine.

Mercury exposure leaves workers “mad as a hatter”

The rise of the industrial age has revealed the dangers and downsides of 
increasing societal exposure to mercury and its various chemical compounds. 
A trend of workplace hazards began to emerge during the nineteenth century, 
bringing into view new diseases that could befall laborers subjected to mer-
cury vapors and direct skin contact.

The most infamous are the so-called Mad Hatters, seen prior to but made 
famous in Lewis Carroll’s 1865 novel Alice in Wonderland. Unnerved, edgy, 
and tormented by a complex of erethism symptoms, these tradesmen actually 
suffered from mercury poisoning. Industrial hat workers engaged in curing 
pelts to make felt hats, as well as other related furrier activities, were known 
to frequently suffer symptoms including mental instability, irritability, and 
tremors from exposure to mercury.75 The common thread behind the phrase 
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“mad as a hatter” was the workplace use of mercury nitrate, which left many 
sickened, debilitated, or simply off kilter. Miners, gilders, and mirror makers 
in the Renaissance era and Middle Ages were known to suffer similar ailments 
as well, though it would not be attributed to mercury for centuries to come.76

Mercury commonly found in consumer goods

There’s a common, but potentially deadly, misconception that mercury has 
been banned from everyday products. In reality, the relatively rare earth min-
eral is widely used in the production of many consumer goods. In addition 
to its use in thermometer bulbs, mercury is also used in batteries, pesticides, 
and now in large quantities as an element of energy-saving CFL fluorescent 
light bulbs. 

We face exposure through broken thermometers or light bulbs, both of 
which can emit vaporous mercury that’s quickly inhaled. That’s why instruc-
tions for cleaning up a mercury-containing CFL light bulb include an exten-
sive list of steps to ensure basic safety, despite CFL’s touted reputation as 
“green” technology. A health study found that if a single CFL bulb breaks, 
mercury gas concentrations released can reach 800 µg/m3, more than eight 
times the Occupational Safety and Health Administration (OSHA) limit of 
100 µg/m3 for adults in an eight-hour period.77 A research team also found 
that because an electrical current is charging the mercury vapor contained 
in all CFLs, and the curly shape of the bulb can make it more prone to tiny 
cracks in the phosphor coating that would otherwise protect people from 
those rays, the bulbs were giving off cell-damaging UV radiation.78 They rec-
ommended keeping one’s distance from these bulbs and encasing them in an 
extra glass structure just to be safe.

Mercury is even used in vaccines given to children. On October 9, 2015, 
California Health and Human Services Agency Secretary Diana S. Dooley 
issued a directive that suspended the ban on mercury in vaccines given to 
children, allowing those children to be injected with a mercury-containing 
vaccine preservative known as thimerosal. “I am granting a temporary exemp-
tion from California Health and Safety Code Section 124172 for seasonal 
influenza vaccine with trace levels of thimerosal to be administered to chil-
dren younger than three years from October 9, 2015, through December 
31, 2015, because the current supply of thimerosal-free vaccine for young 
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children is inadequate,” wrote Dooley. In doing so, she demonstrated that 
even when governments recognize the threat of mercury toxicity to children, 
they will nevertheless allow mercury to be injected into children whenever 
supply conditions demand it.79,80

Flu shots, by the way, typically contain over 50,000 ppb of mercury—
about 25,000 times the concentration limit of mercury allowed by the EPA 
in drinking water.

Coal-burning power plants

The argument made by many CFL proponents for CFL’s viability as an 
environmentally friendly technology despite its dangerous mercury content 
is that the energy it saves results in a net reduction of mercury emissions 
from coal-fired power plants. Such power plants eject thousands of pounds 
of mercury into the air every year, where it eventually settles to the ground, 
contaminating soil, water, and products for human consumption. According 
to the National Resources Defense Council, 33 tons of mercury pollution are 
emitted from power plants each year just in the United States alone.81

Limitations on these mercury emissions have only recently been put into 
place. In an attempt to curb such emissions, the EPA announced the Mercury 
and Air Toxics Standards (MATS) for power plants in December 2011, lim-
iting the amounts of mercury and other hazards such as arsenic that power 
plants are legally allowed to emit.82 However, the rule still allows for 1.2 
pounds of mercury per trillion BTUs of energy produced, and because even 
tiny levels of mercury accumulate in the environment, the cycle of pollution 
will undoubtedly continue. 

Wildfires and mercury pollution

Wildfires are another significant cause of mercury pollution. A 2007 Global 
Biogeochemical Cycles journal article noted that mercury in the atmosphere 
accumulates on foliage, and when it dies or decomposes, that mercury then 
enters the soil where it is taken up by roots and incorporated into tree leaves 
and structures. When a forest fire sweeps the area, mercury is emitted and 
carried by the rising heat and smoke into the atmosphere. The authors 
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concluded that forest fires comprise a fourth of all mercury emissions in the 
United States.83

Mercury emitted via waste disposal

Mercury is also burnt or disposed of throughout industry, creating a pat-
tern of contamination that has yet to be reined in. Everything from hospitals 
to dentists’ offices, veterinary clinics, laboratories, septic haulers, residential 
neighborhood waste, batteries, printing, painting, pottery, scrap metal, and 
industrial laundry contribute to the mercury waste burden. Unburned quan-
tities of waste materials are often dumped back into croplands and waterways 
via sludge-based fertilizers. Either way, these mercurial compounds reemerge 
in the environment and continue to pose health risks.84

Mercury in pesticide use and residual effects in 
croplands

Although the majority of agricultural inorganic mercury uses have been 
banned or discontinued in most countries throughout the world, mercuric 
chloride, an inorganic mercury-chlorine compound, is still allowed for use 
in some pesticides in the United States and other countries—while the resi-
due from decades past still impacts background metal exposure.85 Populations 
that eat grains sprayed with those pesticides (or meat from animals that ingest 
those grains) also accumulate toxic mercury.

Production, use, and emission figures for this compound are unknown, 
but it’s estimated to be in the hundreds of metric tons in the United States 
alone.86 Avoiding or restricting imports cultivated with the use of this harm-
ful pesticide from places like China, where regulations are lax or difficult to 
enforce, may prove difficult or impractical. Thus, banned formulations still 
appear in foods consumed by millions of people.

For example, my own research into certified organic vegan protein prod-
ucts made predominantly from rice protein grown and processed in China 
found mercury concentrations as high as .036 ppm.87 Given that some con-
sumers of such products eat over 100 grams of these proteins each day, their 
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mercury intake from this one product can exceed 3.6 micrograms. It’s also 
important to note that nearly all of these rice protein products are certified 
USDA organic, which most consumers assume means “free of toxic sub-
stances.” Yet, as I discussed previously, USDA organic standards have no lim-
its whatsoever on mercury or any other heavy metals. 

Mercuric chloride has also made headlines for its negative effects when 
found in industrial waste. Following complaints of a strong chemical smell 
making villagers ill, news outlet RIA Novosti reported that 200 tons of a 
banned mercury pesticide was discovered dumped in a Russian village in 
2011.88 Just as with all heavy metals, once mercury is in the environment, it 
is exceedingly difficult to remove.

The EPA has listed inorganic mercury as a Class C “possible human car-
cinogen,” as the agency’s own Office of Research and Development acknowl-
edges it is a developmental toxicant that can cause gastrointestinal erosion 
and kidney damage in addition to DNA damage and cancer in lab animals.89

Mercury in dental fillings

Elemental mercury is still used in amalgam dental fillings, which contain, on 
average, 50 percent mercury. The FDA issued a final rule in 2009 that reclas-
sified mercury from Class I (least risk) to Class II (more risk) and officially 
classified encapsulated dental amalgam—a mixture of silver, tin, copper, 
elemental mercury, and a powdered alloy—as a Class II restorative medical 
device.90

Although the American Dental Association has released a statement 
claiming that dental amalgam “is considered a safe, affordable, and durable 
material,”91 studies specific to dentists and mercury exposure via amalgam have 
produced worrisome results. In a neurobehavioral study of dentists exposed 
to elemental mercury at work, researchers found that the dentists did signifi-
cantly worse on mental acuity and motor skill tests than control subjects; in 
addition, as years of exposure to elemental mercury in amalgam increased, a 
dentist’s test performance significantly decreased.92 Female dentists and den-
tal assistants exposed to mercury in another study were also found to have 
significantly more reproductive failures, including more painful and irregular 
menstrual disorders as well as more miscarriages and increased congenital 
malformations in infants.93
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Dental amalgam has also been shown to leach mercury into the mouth, 
which can emerge in the form of vapors or be swallowed if pieces of amalgam 
break off. Studies vary widely on the quantities of mercury people are exposed 
to in this fashion. Researchers with the Department of Materials Science at 
University of Virginia’s School of Engineering and Applied Science found 
that both stannous and sodium fluorides, active ingredients in commercial 
toothpastes and mouthwashes, played a role in increased corrosion rates of 
mercury fillings.94 Multiple adverse health effects have been correlated to the 
presence of dental amalgams, including one study that found that mothers 
who had six or more dental amalgams during pregnancy and later had a child 
diagnosed with autism were more than three times more likely for that diag-
nosis to be severe autism than the autistic children of mothers with five or 
fewer mercury fillings.95

Studies have also revealed that microwave radiation from cell phones and 
magnetic resonance imaging (MRI) significantly accelerated the leaching of 
mercury from dental amalgams, giving cause for concern about people who 
have these fillings coming into everyday contact with electromagnetic fields 
(EMF), including the ubiquitous Internet Wi-Fi hotspots found in most 
urban and suburban areas.96

Interestingly, even the cremation of human bodies releases enormous 
quantities of mercury vapor into the atmosphere due to the burning of mer-
cury amalgam dental fillings found in most people. A 1994 study conducted 
by Japanese researchers found that a single crematorium released approxi-
mately 9.4 kg of mercury into the atmosphere each year.97

D E N T I ST RY— H OW  D E N T I ST RY 
P O L LU T E S  O U R  B O D I E S  W I T H  M E R C U RY

One source of potential toxin exposure that may not imme-
diately come to mind is dental amalgam (i.e. “fillings”).

Over 90 percent of American adults have received one 
or more dental fillings as a remedy for their cavities. The 
vast majority of these fillings are “silver” amalgams com-
posed of 50 percent elemental mercury (Hg) and other 
metals that are less toxic than mercury.
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According to the CDC and the National Institute of 
Dental and Craniofacial Research, Americans between 
the ages of twenty and sixty-four have an average of 3.28 
cavities each.1,2 Though some 23 percent of these cases 
go untreated, a staggering number of cavities (in the hun-
dreds of millions) have been treated with fillings containing 
mercury, a well-known heavy metal toxin and brain-dam-
aging element.

Research has shown that these amalgams pose an 
ongoing risk, as they continuously release mercury vapor, 
which is in turn inhaled into the body, where it wreaks havoc 
on cell integrity. About 80 percent of the elemental mer-
cury vapor is inhaled through the lungs and enters into the 
bloodstream.3 From there, significant amounts of mercury 
can cross the blood–brain barrier where it is transported to 
the brain via blood. Additionally, small pieces of mercury 
can also be swallowed if the amalgam breaks or chips.

Studies on the impact of mercury-containing fillings 
have concluded that amalgams contribute the vast major-
ity of mercury that accumulates in the human body,4 with 
the World Health Organization naming amalgams as the 
most significant source of inorganic mercury in the general 
population, contributing to half of overall exposure. The 
WHO further reported that frequent activities among the 
entire population such as chewing, including both eating 
and chewing gum, and brushing teeth can increase mer-
cury vapor emissions by more than fivefold.5 Worse, the 
active ingredients in commercial toothpastes and mouth-
washes—stannous and sodium fluorides—have been found 
in studies to increase amalgam corrosion rates.6 Higher 
rates of mercury uptake among the general population 
have additionally been documented for frequent gum 
chewers and those who grind their teeth.7

Research has also shown that when people with dental 
amalgams are exposed to microwave radiation from cell 
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phones and magnetic resonance imaging, mercury release 
from dental amalgam accelerates.8 Considering how many 
urban and suburban areas are bathed in perpetual electro-
magnetic fields due to a myriad of Wi-Fi hotspots these 
days, this finding is particularly worrisome and demands 
further study.

According to the EPA, the adverse health effects of 
breathing elemental mercury vapor include mood swings, 
irritability, nervousness, tremors, insomnia, muscle atrophy 
and twitching, headache, nerve response and sensation 
changes, cognitive dysfunction, and—at very high levels—
kidney and respiratory failure, and even death.9

Autopsies used in an Italian research study concluded 
that subjects with twelve or more fillings had significantly 
higher levels of mercury in the brain and other tissues than 
did subjects who had three or fewer fillings.10 Rat studies 
confirmed that exposure to amalgam vapors increased con-
centrated brain mercury by as much as eight times, while 
accumulation in kidney tissue after exposure was also high.11

Several studies have linked the presence of mer-
cury fillings with mental disorders. One found that multi-
ple sclerosis patients with fillings had far higher levels of 
depression and sudden feelings of anger and irritability 
than those who had their amalgam fillings removed.12 A 
related study found that mental issues were improved or 
eliminated within about ten months of removing mercury 
amalgams. A study on women found those with amalgams 
showed tendencies toward uncontrolled anger, a lack of 
happiness and satisfaction, and an inability to make deci-
sions as compared with those without amalgams.13 Even 
low doses of exposure to dental amalgam mercury have 
been shown to contribute to adverse behavioral effects in 
relation to toxicity burden in the body.14

After years of complaints of symptoms and worry over 
the risk of toxicity by the public and researchers, the FDA 
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reclassified mercury from a Class I (least risk) to Class II 
(more risk) in 2009. Further, the agency officially classified 
dental amalgams (composed of elemental mercury, silver, 
tin, copper, and a powdered alloy) as a Class II restorative 
medical device.15

Exposure to mercury is also a serious concern for den-
tists and dental assistants. Studies have long found suicide 
rates among workers in the dental industry to be signifi-
cantly higher than in other occupations.16 Although the 
full explanation for this is not clear, chronic exposure to 
mercury vapors and elemental mercury may play a signif-
icant role.17 Already the available data show that there is 
reason to associate amalgams with mental health issues 
and depression. Considerable research has gone into 
investigating occupational exposure for dental profession-
als, who consistently have higher rates of mercury in their 
bodies alongside notable adverse health effects. 

A 2001 study published in the British Dental Journal 
found elevated blood mercury levels not only in the dental 
students working with restorative amalgams, but also in 
surrounding students and staff who worked in the same 
environment but had no direct contact with the materials.18

Researchers have further concluded that, when com-
pared to control subjects, dentists perform significantly 
worse on mental acuity and motor skills tests; worse, the 
longer a dentist had been exposed to elemental mer-
cury, the poorer his or her performance was on the tests.19 
Researchers have also found memory disturbances and 
kidney disorders among dentists.20

Studies have also shown that female dentists and dental 
assistants are prone to significantly more irregular periods, 
miscarriages, and giving birth to infants with congenital 
deformities than women who are not consistently exposed 
to mercury at work.21 Moreover, it was found that occupa-
tional exposure to mercury vapor lowered fertility rates 
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among female dental assistants.22 A study examining the 
relationship between amalgam fillings and mother’s breast 
milk taken shortly after birth found a correlation between 
the concentration of mercury in milk and the number of 
fillings in the mother.23

Though the damaging effects mercury can exhibit on 
the reproductive system are known, many dental journals 
insist that the risk is low if proper mercury hygiene is used 
and mercury accumulation remains below the established 
“threshold limit value”—though no true “safe” level for 
mercury has ever been established.24,25

Even waste disposal has been an issue for the mercury 
used in amalgams by dental practitioners, and amalgams 
have now been identified as a significant source of envi-
ronmental pollution.26 With a focus on the tons of mercury- 
amalgam waste dumped into sewers or on land in the 
United Kingdom, the WHO reported that as much as 53 
percent of total environmental mercury emissions come 
from dental, laboratory, and medical waste.27 An estimated 
one-third of mercury waste collected in sewage sludge 
comes from dental discharge.

Methods for separating amalgam and reducing mer-
cury levels in waste have been deployed, while many coun-
tries have begun regulating dental disposal practices.28,29 
However, discharged mercury remains a widespread and 
significant environmental problem, and many dental amal-
gam separation technologies have been found inadequate 
at reducing pollution levels.30

Once mercury enters the environment, microbes read-
ily convert the elemental mercury into methylmercury, 
which significantly bioaccumulates and becomes a major 
issue in the food chain, as with fish (see “Methylmercury in 
fish” on page 49 for more information).

Mercury from dental amalgams has even been found 
to be a significant environmental pollutant through its 
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release into air after deceased people who had fillings in 
their teeth are cremated, as mercury is being released at 
levels similar to other industrial emissions.31

Even with the abundance of studies noting the adverse 
effects and the FDA’s reclassification of amalgam as riskier 
to health, the American Dental Association (ADA) contin-
ues to assert that mercury-containing dental amalgam is 
“a safe, affordable, and durable material.”32

Banned in the EU; concerns about exposure in U.S. 
products

The European Union has banned nearly 1,400 chemicals from being used in 
the production of cosmetics based on health risk assessment that they may be 
carcinogenic, mutagenic, or reproductive toxicants.98 In an attempt to rein in 
mercury by-products, the European Union enacted a ban, beginning in 2011, 
on the export of mercuric chloride, cinnabar ore, and many derivatives.99 
Mercury, lead, and arsenic (among others) have all been banned as cosmetic 
additives in Canada.

By contrast, the U.S. FDA has only banned ten ingredients, and even 
though mercury is on that short list, up to 65 parts per million of mercury 
is still allowed in cosmetics applied to the eye area.100 As of 2007, Minnesota 
was the first U.S. state to officially outlaw thimerosal, a mercury derivative, in 
some cosmetics, including mascara, eye liners, and skin-lightening cream—a 
far stricter rule than the federal standards currently in place. One of the con-
cerns Minnesota officials considered was that fumes from these cosmetics could 
build up within the containers and users might inhale them upon opening 
the products. Minnesota Senator John Marty, who sponsored the ban, noted, 
“Mercury does cause neurological damage to people even in tiny quantities.”101

Bioaccumulation

The senator is correct: Mercury damages human health. Even low-level mer-
cury exposure can be toxic, and chronic exposure bioaccumulates in the body. 
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Mercury poisoning can induce reproductive, developmental, systemic, immu-
nological, genotoxic, and carcinogenic adverse effects, potentially impacting 
every single body system.102 Although science has long established the grave 
effects that mercury poisoning can have on the brain and nervous system—
especially for fetuses and developing children—exposure to even smaller 
amounts have been linked to cardiovascular disease and neurotoxicity.103

Methylmercury in fish

Methylmercury, as found in tuna and other large fish, is the primary source of 
dietary mercury consumed today. Once ingested, methylmercury is absorbed 
through the gastrointestinal tract where it is eventually converted to inor-
ganic mercury. Five percent of bodily mercury load is found in the blood and 
another 10 percent is found in the brain. The metabolism rate for mercury 
is slow, so less than 1 percent of the total mercury in the body is actually 
excreted in a given day.104

The New York Times conducted an investigation on mercury involving 
twenty Manhattan sushi restaurants and stores in 2007 and found that eat-
ing a mere six pieces of sushi a week would actually surpass EPA limits on 
mercury. Five of the twenty restaurants had mercury levels high enough to 
warrant FDA action.105

To avoid mercury toxicity, considering your fish intake is important.

Mercury and Seafood: Eating Guide

Highest Mercury (Avoid eating)
Mackerel (King), Marlin, Orange Roughy, Shark, Tilefish

High Mercury (Eat only three servings or less per month)
Bluefish, Grouper, Sea Bass (Chilean), Tuna (Yellowfin, Canned Albacore)

Moderate Mercury (Eat six servings or less per month)
Bass (Striped, Black), Carp, Cod (Alaskan), Croaker (White Pacific), 
Halibut (Atlantic, Pacific), Lobster, Mahi Mahi, Perch (Freshwater), 
Sablefish, Sea Trout, Snapper, Tuna (Canned Chunk Light, Skipjack)
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Least Mercury
Anchovies, Butterfish, Clam, Crab (Domestic), Croaker (Atlantic), 

Flounder, Hake, Herring, Mullet, Oyster, Plaice, Pollock, Salmon, Sardine, 
Scallop, Shrimp, Sole (Pacific), Tilapia, Trout (Freshwater), Whiting

Source: The Natural Resources Defense Council (based on FDA and EPA data). NRDC.
org. www.nrdc.org/health/effects/mercury/walletcard.PDF.

In my lab testing, I have primarily found mercury in fish—and shellfish- 
derived food products, including those harvested from the North Atlantic 
region. Beware of high mercury content in pet food treats derived from fish, 
where I’ve spotted some products containing more than 1,000 ppb mercury 
(1 ppm).

T H E  S Y S T E M I C ,  A P O C A LY P T I C 
P O L L U T I O N  O F  T H E  WO R L D ’ S  O C E A N S

Approximately ten years ago, Newcastle yachtsman Ivan 
Macfadyen decided to sail from Melbourne, Australia, 
to Osaka, Japan, then on to San Francisco, California. In 
a 2013 interview with the Newcastle Herald, Macfadyen 
recalled how the ocean was teeming with life: sounds of 
sea birds and an abundance of fish to catch with a simple 
bait and line.1

Expecting a similar journey, Macfadyen recently 
decided to redo the trip only to find a very different ocean 
waiting for him. For 3,000 nautical miles, Macfadyen said 
he saw very few signs of life. He said there were hardly 
any fish to catch. A creepy quiet filled the air where the 
noise of sea birds should have been. In fact, the only sound 
consistently heard amid the lapping ocean waves was that 
of garbage hitting the hull of his boat. Macfadyen was sail-
ing through the aftermath of the 9.0 earthquake and sub-
sequent tsunami that hit the Daiichi Nuclear Power Plant 
at Fukushima, Japan, in 2011. “The wave came in over the 
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land, picked up an unbelievable load of stuff and carried 
it out to sea. And it’s still out there, everywhere you look,” 
Macfadyen said. He also noted that something in the water 
near Japan reacted to his boat’s bright yellow paint job, 
causing the craft to lose its sheen in what he described as 
a “strange and unprecedented way.” 

When he finished his voyage, Macfadyen declared it 
official: “The ocean is broken.”

To be fair, even though an estimated 25 tons of debris 
were said to have been swept out into the Pacific Ocean 
after the tsunami hit,2 the sea was already in deep trouble 
way before the Fukushima earthquake. 

Ever heard of the Great Pacific Garbage Patch? Right 
now as you read this, an island twice the size of America 
comprised entirely of rubbish—everything from water bot-
tles to used syringes to broken boats and storm-captured 
houses—all kept together by swirling currents is floating 
out in the Pacific Ocean.3 In fact, five garbage patches 
are perpetually accruing trash out in the subtropical 
oceans between the continents. An Australian research 
team investigating the ocean garbage dumps concluded, 
“humans have put so much plastic into our planet’s oceans 
that even if everyone in the world stopped putting gar-
bage in the ocean today, giant garbage patches would 
continue to grow for hundreds of years.”4 And that was 
before the Fukushima earthquake and tsunami hit, with its 
25 tons of debris. 

Until it was banned by the U.S. Congress in 1988, 
America used the ocean as a giant toilet—literally. That is, 
thousands upon thousands of tons of processed municipal 
sewage were regularly dumped into the ocean for decades. 
The last 400 tons were dumped by New York City in 1992.5 
Too many oil spills have occurred over the years . . . so many 
that the well-known 1989 Exxon-Valdez spill and the BP oil 
spill in 2010 do not even make the “top ten worst” list (for 
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the record, according to Popular Mechanics, the worst oil 
spill in history happened during the first Gulf War, when 
somewhere between 240 and 336 million gallons of oil were 
purposefully dumped into the Persian Gulf by Iraqi forces 
attempting to slow American troops as they fled Kuwait).6

Before all that, the ocean was used as a testing ground 
for America’s atomic bomb development at the Bikini Atoll 
islands, where twenty-three surface and subsurface nuclear 
devices were detonated between 1946 and 1958.7 In addi-
tion, decades of toxic runoff from industrial pollution— 
everything from agriculture to mining—has allowed all man-
ner of noxious chemicals and heavy metals to seep into the 
ocean. In the wake of the 2011 Fukushima disaster, the Tokyo 
Electric Power Company (TEPCO) that owns the crippled 
Daiichi Nuclear Power Plant has admitted that some 400 
tons of irradiated groundwater is continually being dumped 
into the plant’s harbor in the Pacific Ocean every single day.8 
Somehow, though, TEPCO claims the radioactive water is 
magically confined to the 0.3 square kilometers (0.12 square 
miles) within the bay in front of the nuclear plant—a claim 
scientists have outright called “silly.”9

This puts a whole new perspective on eating so-called 
“bottom feeders” like shrimp, crabs, and other shellfish that 
have subsisted off of ocean waste even before the ocean 
became as filthy and polluted as it is today. Fish in general, 
especially larger fish that live longer, such as tuna and shark, 
tend to accumulate toxic heavy metals. The primary path-
way to mercury exposure in most humans is through eating 
these fish. Studies have also shown that bluefin tuna have 
been able to carry poisonous, radioactive cesium 134, with 
a half-life of a little over two years, and cesium 137, with a 
half-life of a little over thirty years, all the way from Japan to 
the United States—cesium that is traceable to Fukushima.10

It has long been common knowledge that seaweed is 
an efficient metal ion absorber as well; in fact, European 
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researchers in 2005 demonstrated the use of seaweed as a 
way to decontaminate heavy metals such as cadmium and 
zinc from toxic water runoff continuing to drain from old 
metal mines.11 This fact hasn’t stopped the commercializa-
tion of several types of seaweed for human consumption, 
promoted as a “healthy” snack food option before any 
real testing was done on the heavy metals accumulated in 
them. For example, a 2009 analysis of six different edible 
seaweed products from Spain showed that all contained 
levels of toxic cadmium exceeding French regulations and 
one type contained particularly high levels of total and 
inorganic arsenic.12

Studies have also shown that marine life experiences 
stress from continued pollution exposure, exhibiting phys-
iological symptoms such as thinned stomach linings and 
ulcers, high blood glucose levels, decreased hormone lev-
els, and weight loss.13 Just imagine what it does to humans 
who consume those stressed, sickened creatures. 

In short, the sea has been used as a gigantic garbage 
can for hundreds of years, and now, nearly everything in 
the ocean is polluted. Simply put, whatever goes into the 
ocean goes into the food chain there, where it will ulti-
mately wind up in some form or fashion on someone’s din-
ner plate.

Dietary defense against mercury in sushi, fish, and other foods

Although mercury is present in alarmingly high concentrations in sushi and 
fish, my research into the Metals Capturing Capacity of foods and dietary 
supplements has revealed a surprisingly positive finding: Many foods nat-
urally bind with and “capture” dietary mercury during digestion, surviving 
the “acid bath” of the stomach and likely preventing the mercury from being 
absorbed through intestinal walls.

In fact, mercury is the easiest of all heavy metals to capture in this fash-
ion, and seaweeds tend to have very high efficiency in capturing free mercury 
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during digestion. Even the nori seaweed often used in sushi is able to capture 
around 85 percent of dietary mercury, according to my lab tests. Other sea-
weeds are more effective, however. One brand of dulse seaweed, for example, 
showed an ability to capture 99 percent of dietary mercury.

In the lab, mercury is well known as a “sticky” element that sticks to 
everything, including sample tubing on laboratory equipment. This sticki-
ness makes mercury easy to capture in the gastrointestinal tract using natural 
foods that contain insoluble fibers, such as fruits and vegetables.

Nearly all whole foods containing natural fibers show some affinity for 
capturing elemental mercury, including cereals and fruits. Strawberries and 
camu camu were the most effective fruits for this purpose, and nearly all grass 
powders (such as alfalfa grass powder) and chlorella superfood supplements 
showed high affinity for mercury.

The “Metals Defense” formula I developed at the lab captures nearly 
100 percent of elemental mercury, leaving almost no mercury available for 
absorption during digestion. (See the full laboratory details on this formula 
at www.heavymetalsdefense.com.)

Methyl- versus ethylmercury

Both ethyl- and methylmercury are organic mercury. Organic mercury 
readily builds up in the environment. While some mercury apologists claim 
that ethylmercury is not harmful (they ridiculously compare it to ethyl 
alcohol), ethylmercury is actually far more harmful than methylmercury 
once it enters your body’s cells. As stated in the abstract of a published study 
entitled “Toxicity of ethylmercury (and Thimerosal): a comparison with 
methylmercury”:

EtHg’s [ethylmercury] toxicity profile is different from that of meHg 
[methylmercury], leading to different exposure and toxicity risks. 
Therefore, in real-life scenarios, a simultaneous exposure to both 
etHg and meHg might result in enhanced neurotoxic effects in 
developing mammals. However, our knowledge on this subject is 
still incomplete, and studies are required to address the predictability 
of the additive or synergic toxicological effects of etHg and meHg (or 
other neurotoxicants). 106
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Another study entitled “Thimerosal-Derived Ethylmercury Is a 
Mitochondrial Toxin in Human Astrocytes: Possible Role of Fenton 
Chemistry in the Oxidation and Breakage of mtDNA” explains how ethyl-
mercury damages mitochondria:

We find that ethylmercury not only inhibits mitochondrial respira-
tion leading to a drop in the steady state membrane potential, but 
also concurrent with these phenomena increases the formation of 
superoxide, hydrogen peroxide, and Fenton/Haber-Weiss generated 
hydroxyl radical. These oxidants increase the levels of cellular alde-
hyde/ketones. Additionally, we find a five-fold increase in the levels 
of oxidant damaged mitochondrial DNA bases and increases in the 
levels of mtDNA nicks and blunt-ended breaks.107

Because the oceans are polluted with it, methylmercury is typically found 
in fish and shellfish. The larger the fish and the longer the lifespan, the more 
mercury is accumulated; the most contaminated include tuna, swordfish, 
king mackerel, and shark. The EPA warns that nearly all fish are tainted with 
at least trace amounts of mercury. Some of the more health-conscious grocery 
stores even include warnings on store shelves about methylmercury in tuna, 
and many recommendations caution people from eating tuna more than once 
a week (pregnant women are cautioned to eat it sparingly, if at all). 

M I N A M ATA  D I S E A S E :  M E R C U R Y 
P O I S O N I N G  V I A  I N D U S T R I A L 

P O L L U T I O N  I N  J A PA N

The most significant mass acute mercury poisoning in 
recent history was seen in cases of Minamata disease in 
Japan, officially attributed to industrial contamination. 
Wastewater dumped into Minamata Bay containing high 
levels of inorganic mercury was converted to methylmer-
cury through biological processes, bioaccumulated up 
the food chain, and ingested in large quantities by local 
residents.
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In the short term, about one hundred people were killed 
by intense industrial-based mercury poisoning. Decades 
later, thousands of people from the region had been offi-
cially diagnosed with Minamata disease, while over one 
thousand of those diagnosed have died from the effects of 
mercury poisoning since the 1950s.1

Mercury’s debilitating effects include sensory damage, 
muscle weakness, paralysis, coma, and possible death. The 
Chisso Corporation, responsible for the pollution, has paid 
out more than $80 million in damages to tens of thousands 
of affected people and has been ordered to clean up the 
sources of waste.2

Meanwhile, numerous other sources of toxic mercury 
pollution remain barely noticed and under-regulated.

Thimerosal in vaccines

The ethylmercury preservative thimerosal is found in personal care products 
like lotions, cosmetics, and contact lens solution; over-the-counter medica-
tions including some nasal and throat sprays; and in some vaccines including 
many widely available flu shots officially recommended to pregnant women. 
Because a vaccination is injected directly into the bloodstream, all of the 
ingredients are allowed to bypass the digestive tract where many of the body’s 
natural defenses are located. 

According to the state of Wisconsin’s Department of Natural Resources, 
“Vaccines with 1:10,000 or 0.01 percent thimerosal have about 50 mg/L 
mercury, which exceeds the 0.2 mg/L hazardous waste toxicity characteristic 
regulatory level for mercury.” This means that discarded vaccines containing 
the preservative may need to be officially handled as a hazardous waste per 
state and federal standards.108 The Environmental Working Group (EWG) 
has listed thimerosal as a 10, or high hazard, on the organization’s health haz-
ard scale—the highest ranking an ingredient can receive.109 The CDC con-
tinues to assert that thimerosal in vaccines is safe and denies links to adverse 
health effects including autism on the insistence that ethylmercury is much 
less dangerous than methylmercury. 
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Shorter half-life for ethylmercury

Part of this argument rests on the observation that ethylmercury has a shorter 
half-life in the blood, but some researchers have advised caution in making 
ethylmercury safety determinations based on this criterion. A comparative 
ethyl- to methylmercury toxicology study found little difference between the 
neurotoxicities of either compound, and detected concentrations of inorganic 
mercury in treated rats was higher after an ethylmercury dose.110 Further 
research corroborated these findings.

A 2005 study assessing human ethylmercury risk noted that much higher 
levels of inorganic mercury were found in the brain than with methylmercury, 
where it remains much longer than organic mercury at a half-life of more 
than a year. The author cautioned that neurotoxic potential in developing 
brains exposed to inorganic mercury “are unknown” and that thimerosal risk 
assessments based on blood mercury measurements alone may be invalid and 
require further research.111 Researchers reviewing medical literature in com-
bination with U.S. government data have concluded that thimerosal induces 
autism and related its symptoms in some children who suffer the effects of 
mercury poisoning due to the preservative.112

Mercury in high-fructose corn syrup (HFCS)

High-fructose corn syrup (HFCS) is a highly processed sweetener made pri-
marily from corn and found in a plethora of food and beverages on gro-
cery store shelves. The U.S. Department of Agriculture’s Economic Research 
Service estimated in 2011 that the average consumer per capita consumes 
nearly 42 pounds of high-fructose corn syrup per year.113 Not one, but two 
studies in 2009 found that HFCS commercially produced in America and 
American-bought HFCS products were tainted with mercury.

The first study published in the peer-reviewed journal Environmental 
Health found that, of twenty samples collected and analyzed from three dif-
ferent manufacturers, nine, or 45 percent, came back tainted with mercury.114 
The second study by watchdog group Institute for Agriculture and Trade 
Policy (IATP) purchased fifty-five food items from popular brands off grocery 
store shelves in the fall of 2008—items in which HFCS was the first or sec-
ond principal ingredient—and detected mercury in nearly a third of them.115 
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The contamination may have been due to the fact that mercury cells are still 
used in the production of caustic soda, an ingredient used to make HFCS. 

The HFCS-mercury plot thickens, however. Online news outlet Grist 
reported that the lead researcher in the Environmental Health study, Renee 
Dufault, previously worked as an FDA researcher. Dufault had apparently 
turned over the information contained in her HFCS-mercury study to the 
agency back in 2005, but the FDA reportedly sat on it and did nothing, so 
Dufault went public with it after she retired in 2008.116

A breakthrough in converting dextrose to fructose with the use of a 
microbial enzyme in 1957 set the stage for a commercially viable process 
to produce what became known as high-fructose corn syrup. The develop-
ment was pursued by the Clinton Corn Processing Company, which was later 
acquired by Archer Daniels Midland in 1982.

The Clinton Corn Processing Company’s work in the mid-1960s with 
the Japanese Agency of Industrial Science and Technology led to the discov-
ery of HFCS in 1966 by Dr. Yoshiyuki Takasaki, who was granted a patent 
on the substance in 1971 alongside development of the sugar substitute’s 
commercialization.117,118

HFCS is created through a complex process in which cornstarch under-
goes acid hydrolysis and becomes dextrose,119 the glucose sugar produced 
from corn. A secondary process uses the enzyme glucose isomerase to convert 
glucose into fructose. 

Clinton Corn created different formulas of HFCS, including a 42 per-
cent fructose concoction that contains 58 percent glucose, which is frequently 
used to sweeten solid foods, as well as a purified 90 percent fructose formula 
(with only 10 percent glucose) that is rarely used directly. Instead, the 42 per-
cent and 90 percent fructose formulas are blended to create a high-fructose 
corn syrup that is 55 percent fructose and 42 percent glucose (or alternately 
45 percent glucose and 52 percent fructose).120 This liquid corn-derived 
55 percent fructose variety is the most widely consumed, typically used to 
sweeten sodas, fruit drinks, and more. By comparison, sucrose, or table sugar, 
has 50 percent fructose and 50 percent glucose.

How this chemical corn derivative became a staple of the American diet 
is rather interesting.

Initial attempts to get corn syrup widely dispersed into the U.S. food sup-
ply in the 1970s didn’t really take off because sugar was so cheap and abun-
dant at the time. However, this changed, as U.S.-imposed tariffs decreased 
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sugar imports throughout the 1970s and early 1980s, making sugar signifi-
cantly more expensive in America than in other parts of the world.121,122,123

The surface explanation for these tariffs was to protect American sugar 
farmers; behind the scenes, however, Big Agra interests had lobbied for the 
policy to promote what would become a new source of sugar—derived from 
corn—which soon emerged as a popular commodity that was sold at a price 
significantly cheaper than cane sugar or beet sugar.124

Archer Daniels Midland opened the first large-scale plant in 1978 (before 
they acquired the Clinton Corn Processing Company) to produce 90 percent 
HFCS and 55 percent HFCS. By January 1980, Coca-Cola began allow-
ing high-fructose corn syrup to be used as a sweetener at 50 percent levels 
with regular sugar; Pepsi Cola followed suit by 1983.125 By November 1984, 
both major soft drink brands had approved full sweetening with HFCS, and 
HFCS quickly captured 42 percent of the sweetener market. The rising dom-
inance of HFCS allowed it to maintain commercial prices similar to sugar 
until the 1990s.126

For the past several decades, the U.S. government has paid subsidies 
to American farmers to grow tons of corn (much of which—nearly 90 
percent—is genetically modified) and shifted domestic agricultural pol-
icy to maximize corn crops. This made high-fructose corn syrup and other 
corn-derived processed ingredients much cheaper for industrial food man-
ufacturers to use. 

Today, HFCS is nearly ubiquitous on American grocery store shelves. 
It can be found in a wide range of items, including candy, ice cream, bread, 
chips, snacks, soups, soft drinks, fruit drinks and other beverages, condi-
ments, jellies, deli meats, and much, much more. 

HFCS is not just a cheaper sweetener than sugar, but also useful in sta-
bilizing and extending the shelf lives of many products.127 Moreover, it was 
not only used to replace sugar, but also infused in new recipes. It became 
so pervasive, often lurking in unexpected foods, that the TIME writer 
Lisa McLaughlin commented in 2008, “unless you’re making a concerted 
effort to avoid it, it’s pretty difficult to consume high-fructose corn syrup in 
moderation.”128

The average American consumes 12 teaspoons of HFCS per day, but for 
many (and especially children and teenagers who crave sweets), consump-
tion can frequent 80 percent above this average amount.129 By 2004, about 
8 percent of total calories consumed by the average American came from 
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high-fructose corn syrup.130 Overall, Americans consume about fifty to sixty 
pounds of high-fructose corn syrup per capita—an insane amount.

HFCS has been linked in scientific research to obesity, diabetes, heart 
disease, fatty liver, and other contributors of bad health and early death.

A 2004 study linking high-fructose corn syrup to the rising obesity epi-
demic shocked the market and national consciousness. It asserted that the 
increased consumption of HFCS since 1970, which increased more than 
1,000 percent by 1990, mirrored the rapid increase of obesity in America. 
The study argued that HFCS’s abundant fructose sugar promotes new fats, 
and its interaction with insulin and leptin prevents appetite regulation and 
encourages the consumption of more and more calories.131

In experimental conditions, another study also found that consumption 
of the sugar alternative damaged metabolism, contributing to disease, even 
when weight gain did not take place, while it also contributed toward hyper-
tension and cardiovascular disease.132

As the biggest dietary source of fructose, HFCS also promotes insulin 
resistance and increasing uric acid levels, which contribute to metabolic dys-
function and type 2 diabetes.133,134

Further, researchers in 2008 found a correlation between high fructose 
consumption and liver scarring in nonalcoholic fatty liver disease (NAFLD), 
which is present in nearly a third of American adults.135,136

Of course, sucrose (table sugar) is also very detrimental to health.137,138 
While excess intake of both can contribute toward weight gain, studies found 
that rats fed fewer calories of HFCS (at 8 percent) gained more weight than 
those eating sucrose (at 10 percent).139

In both cases—in ordinary sugar and high-fructose corn syrup—it is the 
fructose rather than the glucose that is spiking insulin and damaging the 
body.140 Though glucose theoretically counterbalances fructose, studies have 
found that both HFCS (55) and sucrose, which have both glucose and fruc-
tose in close-to-equal proportions, act on the body almost exactly like pure 
fructose, which is rarely used in food production.141,142

The body’s response to highly refined liquid sugars fails to satiate appe-
tites and contributes toward eating more.143 But the relative inexpensiveness 
of high-fructose corn syrup, in contrast to the other two, allowed food man-
ufacturers to indiscriminately increase package sizes and amounts of calories. 
Cane sugar was relatively expensive and statistically less likely to become an 
overindulgence. 

FoodForensics_Interior.indd   60 5/20/16   2:08 PM



 E V E R Y T H I N G  Y O U  N E E D  T O  K N O W . . .  61

As consumers added high-fructose corn syrup to their diet for the first 
time, they increased total sweet calories on top of increasingly already high 
added-sugar intake.144 Bottom line, eating more sweet calories and more cal-
ories overall went hand in hand with the age of cheap and overabundant 
high-fructose corn syrup. The rise in HFCS intake outpaced that of any other 
food during this period.145

Of course, it’s worth keeping in mind that high-fructose corn syrup 
is not naturally occurring, nor is it easily made. It requires sophisticated 
industrial-scale processing with multiple transformations of the base corn 
raw material. 

Technically, it is possible to create this concoction at home, but it requires 
unique and expensive ingredients. Preparing HFCS takes significantly more 
effort than your average cookbook recipe. 

Just boil water, add a drop of sulfuric acid, heat to 140 degrees Fahrenheit, 
reduce, and add the corn to soak overnight. The next day, add a teaspoon of 
alpha-amylase, stir until viscous and thin, cool to room temperature, add a 
teaspoon of glucose-amylase, and pour the mixture into a cheesecloth-lined 
bowl. Sprinkle on a teaspoon of xylose and strain the resultant slurry through 
the cloth. Reheat back to 140 degrees, add some lab-created glucose isomer-
ase (genetically modified from the streptomyces rubiginosus bacterium) and 
boil; then cool and enjoy!146

Beyond the impact that high-fructose corn syrup has on American waist-
lines, Western fructose consumption, and the food market, this bittersweet 
foodstuff is adding very harmful and very hidden food additives as well.

HFCS is everywhere, but most people who eat it never even consider that 
it could be contaminated with toxic mercury.

Chlor-alkali plants produce chlorine and caustic soda using something 
called mercury cell technology. Even though it has been well-known for hun-
dreds of years that mercury is a poison, and more energy-efficient, mercury- 
free technologies exist, approximately fifty mercury cell chlor-alkali plants are 
still in operation worldwide.147 As of 2009, eight such plants operated in the 
United States. Each plant’s cells can contain as much as 448,000 pounds of 
mercury, and unaccounted-for mercury losses get reported to the EPA every 
year. 

Aside from all that toxic mercury poisoning the air, water, and soil, it also 
directly contaminates the food supply in so many of the products contain-
ing HFCS. How? Caustic soda is a main ingredient in the corn conversion 
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process used to turn corn into HFCS. Four of the big plants that manufacture 
HFCS in the United States still use mercury cell technology to do it.

Two studies came out in 2009 exposing mercury-tainted products con-
taining HFCS. First, the Institute for Agriculture and Trade Policy published 
“Not So Sweet: Missing Mercury and High-Fructose Corn Syrup” following 
an investigation of mercury content in fifty-five foods and beverages from 
popular brands including Kraft, Hershey’s, Smucker’s, and Quaker. The 
sampled products included HFCS as the first or second most predominant 
ingredient. All told, mercury was detected in nearly one-third of the fifty-five 
products tested.148

That same year, Dufault et al. (2009) published a paper in Environmental 
Health in which twenty samples of HFCS from three different U.S. plants 
were tested for the presence of mercury. Of the twenty samples, nine were 
contaminated with detectable levels of mercury (≥0.005 µg/g), ranging from 
0.012 to 0.570 µg/g HFCS.149

As consumption of this relatively new sweetener remained historically 
high, and with the presence of mercury at concerning levels in a wide array of 
foods containing HFCS, the regular consumption of these foods by children 
and adolescents grew in significance.150

The Institute for Agriculture and Trade Policy and Center for Science 
in the Public Interest highlighted the high consumption of sodas and other 
drinks containing HFCS by these vulnerable and developing members of 
society.151 It found that some 20 percent of children one to two years old 
drank sodas, while half of children ages six to eleven consumed an average 
of 15 ounces of soda per day. Teenagers who drink soda tossed back three or 
more high-fructose beverages per day on average.152

Hopefully, this is beginning to change.
HFCS consumption climbed steadily from the early 1980s through 

2000, but sales slumped a significant 11 percent from 2003 to 2008 as 
concerns about its contribution to obesity and other issues reverberated 
in the media, even as sugar consumption surged about 7 percent over the 
same period. The term “high-fructose corn syrup” gained a definite negative 
connotation.153

On top of lobbying efforts, the Corn Refiners Association, an industry 
organization of which Archer Daniels Midland is a key member, launched 
the website SweetSurprise.com as a media relations ploy to debunk “myths” 
about HFCS and clarify “the facts about high-fructose corn syrup.”154
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It also ran well-funded TV advertising starting in 2008 sticking up for 
the industry’s favorite sweetener and asserting that “sugar is sugar,” which 
prompted a lawsuit by sugar producers claiming false advertising in 2011.155 
The FDA also demanded the corn industry stop using the term “corn sugar” 
without approval.156

In 2012, the FDA rejected a petition filed by the Corn Refiners 
Association in 2010 to change the name of high-fructose corn syrup to “corn 
sugar” for the purposes of food labeling and advertising. The Corn Refiners 
Association claims that it wanted the name change to “educate consumers,” 
the majority of whom are “confused about HFCS.”157

What seems perfectly clear is that most consumers in Western culture, and 
increasingly many people in the developing world, have adjusted to drinking 
and eating far too much fructose—both from high-fructose corn syrup and 
from ordinary table sugar. Americans in particular rode a wave of cheap corn, 
subsidized by the taxpayer, which was added to foods across the spectrum. 
While it sweetened the deal on fast and easy calories, tasty snacks, and sugary 
drinks, that wave has brought with it a severe backlash of obesity, with more 
people than ever being overweight and unwittingly following at-risk lifestyles. 

Strategies for chelation and removal of mercury

Avoiding or limiting fish intake, particularly of those higher up the food 
chain and more inclined to accumulate harmful mercury, is one way to limit 
exposure to this toxin, but the extensive presence of it in the environment 
due to modern industrial practices means that no one can reasonably avoid 
it altogether.

Pregnant mothers and young children should not eat tuna or other large 
fish, and adults should eat no more than a few servings per month. Moreover, 
health-conscious individuals should minimize or eliminate their intake of 
many common processed ingredients, including high-fructose corn syrup.

For those who choose to consume fish on a regular basis, a defensive 
strategy against mercury is crucial for self-protection.

Fortunately, several essential nutrients, which can be obtained from foods 
or by vitamin supplementation, play an important role in defusing the effects 
of mercury. This means you can, to some extent, eat your way to natural mer-
cury elimination. The original research I have conducted at the Natural News 
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Forensic Food Lab shows that fresh, raw strawberries, when eaten in con-
junction with mercury-tainted meals, bind with and capture over 90 percent 
of dietary mercury during digestion, effectively “locking up” the mercury in 
fibers that pass through the body undigested.158

The use of detoxifying foods, nutrients, and activities that support the 
elimination of heavy metals may be necessary for those concerned about the 
buildup of significantly high levels. Regular ongoing, long-term detox efforts 
to encourage the elimination of toxins through sweat and excretion may be 
among the safest and most effective methods. Chelation has proven to be 
effective as well but should only be pursued under the direction of qualified, 
licensed chelation practitioners with significant experience in the art.

Outside the body, several well-known compounds demonstrate strong 
affinity for mercury, including activated carbon charcoal, sulfur, and sele-
nium. Activated charcoal—based around oxygen-treated carbon—is used 
widely to effectively remove toxins (and other materials) in a vast array of 
potential bodily infiltrators due to its sizable surface area.159 Air and water 
filters, as well as oral consumption, are used to administer carbon as a purifier 
element. Of course, charcoal has long been used to intervene in cases of poi-
sonings and drug overdoses of all kinds.

Many important sulfur compounds have a particularly strong affinity 
for binding with mercury. These include sulfhydryl-containing thiols, which 
attract many heavy metal ions—including mercury, cadmium, lead, chro-
mium, zinc, and arsenite—and allow chelation from the body through meta-
bolic pathways.160 Thiol solutions have also been used successfully to remove 
mercury from scrubber tanks in coal-fired power plants.161 Important sulfhy-
dryl compounds in various bodily processes involving antioxidant protection 
and DNA transcription include the sulfur-containing amino acids cystine, 
cysteine, methionine, and taurine.162,163

Mercury also binds to glutathione, perhaps the most important form of 
cysteine in the body, which some doctors have referred to as “the mother of all 
antioxidants,” allowing for significant heavy metal removal.164 Glutathione, 
which regenerates other oxidated antioxidants such as vitamins C and E, is 
critical to a fully functioning, healthy immune system. Whey protein has 
been identified as an important dietary source of glutamine, the primary pre-
cursor to glutathione.165

Both cysteine and glutathione are effective at detoxifying heavy metals but 
are also depleted by heavy metals’ presence and may require supplementation. 
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Although normally recycled in the body, glutathione becomes depleted when 
toxic loads become too great, rendering a person unable to rid their body of 
toxins and opening them up to free radical damage, illness, infections, and 
cancer. Selenium, by the way, is a necessary dietary mineral for glutathione 
production. Thus, maintaining proper levels of selenium through a well- 
balanced diet remains imperative to maintaining proper health, as well as in 
reducing heavy metal toxicity.

Selenium and mercury: a highly specific and significant relationship

Mercury’s binding properties with selenium are also highly significant, as this 
essential nutrient can block heavy metal bioavailability and reduce toxicity. 
However, in turn, mercury can deplete selenium, making it insoluble and 
reducing its protective abilities as an antioxidant, opening the body up to free 
radical attack. 

Mercury’s ability to cross the blood–brain and placental barriers allows 
it to deplete important stores of selenium components located there, which 
are essential to critical bodily functions. Mercury’s powerful affinity for this 
element disrupts the metabolic processes of selenocysteine, and by binding 
into mercury selenides, it makes them unavailable for protein synthesis.166

Selenium is naturally absorbed by most foods when present in soils. 
While many people’s diets are deficient in selenium, too much, if repeatedly 
ingested at sustained high levels, can also be damaging. Selenium is available 
in vitamin supplements as selenium methionine and is a significant nutri-
ent in several dietary sources, which have known antagonistic effects with 
mercury.167

Brazil nuts are known for yielding the highest serving of food-based sele-
nium, with more than 767 percent the established daily value (DV) in just a 
single one-ounce serving. The actual selenium content in the harvested nuts, 
of course, depends on the availability of selenium in the soil. So concen-
trations in such nuts may vary widely. However, many warn against eating 
more than one or two of these nuts per day on a regular basis, due to con-
cerns about the possibilities of selenium toxicity (though high levels of sele-
nium must accumulate over time before any adverse effects could occur). 
Numerous seeds including sunflower, chia, and others contain significant 
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levels of selenium, as do many commonly consumed meats, though none of 
them reach the concentrations of Brazil nuts.168

Ironically, tuna fish and oysters, known for their high mercury content, 
are the next largest food-based sources of selenium, with some researchers 
demonstrating the ability of the selenium inside these seafoods to bind with 
mercury and make both unavailable for bioabsorption, though the ratio 
between the two elements is highly relevant to the risk of mercury exposure.169 
Whether the mercury is organic or inorganic is relevant as well; methylmer-
cury irreversibly blocks selenium-related enzymes from functioning correctly.

Registered pharmacist and nutritionist Barbara Mendez notes that even 
low-level mercury poisoning can cause a number of symptoms that might 
easily be mistaken for other health issues, including rashes, inflamed gums, 
mood disturbances, insomnia, anxiety, and depression.170 Mendez recom-
mends a diet that helps optimize liver function, including garlic, cilantro, 
Brazil nuts, pumpkin seeds, and ground flaxseed. In studies, garlic has been 
effective against methylmercury-induced cytotoxic (toxic to living cells) 
effects.171

The therapeutic compounds BAL, DMPS, and DMSA have all been 
shown to chelate mercury. Researchers at the University of Lisbon’s Research 
Institute for Medicines and Pharmaceutical Sciences found selenite helped 
detoxify cells and make these chelators more effective.172

Researchers who exposed mice to mercuric chloride pesticide were able 
to ward off oxidative stress and liver cell damage using propolis, the resin-
ous botanical mixture honey bees mix with their beeswax to glue their hives 
together. A treatment for inflammatory disease and infections, propolis was 
found to protect antioxidant defenses against mercury poisoning in the 
mice.173

There are possibilities for mitigating the harm imposed by mercury-based 
pesticides as well as the environmental pollution imposed by industrial con-
tamination, though concerned individuals should focus on personal strategies 
to limit their exposure.
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Lead is a shiny, bluish-white heavy metal that dulls to gray when it comes 
into contact with air. Its legendary usage is closely tied to the rise and fall of 
civilization, used in water-carrying pipes, glazed pottery, cooking utensils, 
and even the preservation of wines by the ancient Romans, who produced 
some 40 percent of the world’s lead alongside their abundant quantities of 
silver and other precious metals. 

Plumbing itself draws its name from plumbum, the Latin word for lead 
(abbreviated as Pb), a luxury afforded only to the patrician class in what was 
once the world’s greatest empire. The poisonous effects of lead were known to 
antiquity, and lead was noted among some thinkers of the time for its effect 
on shipbuilders. High levels of lead have been found in the bones of patrician 
gravesites, leading historians to believe it played a role as a regular part in the 
decadent lifestyle of the upper class, who suffered stillbirths, lower fertility, 
brain damage, and deformities as Rome’s glory faded.174

But these lessons, misplaced in the dark ages, had to be relearned again 
in the modern industrial age. The “epidemic” effects of lead exposure were 
starkly noticed alongside spikes of disease in the nineteenth century during 
the production and manufacture of spreading industrialization. 
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Industrial assault of lead

In considering the modern-day hazards of lead exposure, tainted paint chips 
and the environmental disaster that was leaded gasoline might immediately 
come to mind. Although a small amount of lead is naturally occurring, the 
industrial revolution that began in the latter half of the eighteenth century 
created the conditions for widespread contamination all over the world. 
Today, everything from agricultural pesticide use to cosmetics, bullets, batter-
ies, and pipes, to industrial practices such as mining and smelting continue to 
contribute to overall environmental lead contamination. 

Unsafe at any level

No safety threshold for lead has ever been established—a multitude of studies 
have proven time and again lead is downright dangerous to health at any 
level. Government organizations such as the EPA have admitted there is no 
safe allowable level of lead intake.175 Even in small amounts, this cumulative 
toxin competes with calcium, iron, and zinc, blocking absorption of these 
necessary nutrients and wreaking havoc. 

Unlike other metals, which play a role in biochemical reactions, lead is 
just a pollutant. It has no known essential function within the human body, 
and science has long acknowledged that lead is poisonous to every bodily 
system. Once lead enters the air, it can travel far distances before it falls to 
the ground where it readily contaminates water and soil. This cycle inevi-
tably leads to lead-tainted crops that are cooked into lead-tainted dinners. 
Exposure to cigarette smoke, even secondhand, can also mean exposure to 
dangerous amounts of lead.

As such, the EPA regulates it under seven different acts: the Toxic 
Substances Control Act (TSCA), the Residential Lead-Based Paint Hazard 
Reduction Act of 1992 (Title X), the Clean Air Act (CAA), the Safe Drinking 
Water Act (SDWA), the Clean Water Act (CWA), the Resource Conservation 
and Recovery Act (RCRA), and the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA).176
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Unrestricted and pervasive exposure in foods

Although we are exposed to lead in the air we breathe and the water we 
drink, many organizations, including the European Food Safety Authority, 
have concluded that the majority of human lead exposure actually comes 
from the food we eat.177

However, even with all the bad press about lead—as with toys from China 
and cosmetics—and despite the fact that we know lead inflicts neurological 
damage on the brain and contributes to cancer, there is no fundamental frame-
work for limiting exposure to food-based lead contamination. Despite the effort 
to control the impact of this dangerous substance on the environment under 
the guise of the EPA, there are no limits on the concentration of lead allowed in 
food sold in the United States, apart from a few specific products, such as candy 
and food additives, where the FDA has set maximum allowable thresholds. 

Because lead pollution taints the water and soil that is used to grow crops 
for human consumption, all foods may contain some trace amount of the 
heavy metal (parts per trillion). Shoddy industrial food-processing practices 
have led to even more contamination from heavy metals. Trace levels of lead 
exist in many important foods we consume every day, but, generally speak-
ing, regulators consider trace levels of lead contamination to be safe only 
because they are focused on short-term, acute effects that are almost never 
linked directly to the consumption of a food or dietary supplement. Lead is 
accepted in food at varying trace levels in part because lead is so difficult to 
avoid, and furthermore, because harmful effects from lead bioaccumulation 
typically show up years down the road with little solid connection to any 
specific foods, nutritional supplements, or protein powders.

When I appealed to Whole Foods to pull the lead-contaminated protein 
powders from their store shelves, the retailer did nothing to halt their sales 
of such products. Whole Foods continues to sell vegan, organic protein pow-
ders in its stores that show alarming concentrations of lead contamination 
because the raw materials are sourced from China. Instead of responding in a 
responsible way to my appeal, Whole Foods managers and employees began 
spreading rumors that claimed my laboratory didn’t exist and that none of 
their protein powders contained lead. Whole Foods is another example of a 
corporation that misleads health-conscious consumers into thinking they’re 
buying “clean” foods when, in reality, many of those foods have been contam-
inated with significant concentrations of lead.178
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Children most affected by lead

According to the EFSA’s Scientific Opinion on Lead in Food, cereals were 
found to contribute most to a person’s daily dietary lead intake.179 This is par-
ticularly troubling in light of the fact that many cereals are marketed to the 
most vulnerable members of our society—kids. Children have been found 
to be at greater risk for lead poisoning and toxicity than adults because their 
systems are still developing and they usually absorb more lead than adults do. 
Fetuses and nursing infants are way less equipped to metabolize harsh toxins, 
so amounts that are harmful to an adult can be downright deadly to a baby. 

Lead accumulation, as well as that of other heavy metals such as cad-
mium, in the roots and shoots of wheat and other grains remains a major 
concern, as a direct result of heavy metal contamination in soils around the 
globe.180 A study conducted by the University of Valencia in Spain compared 
the lead and cadmium content of twenty-nine different infant cereals com-
mercially available on the market, and found consistent contamination levels 
of both cadmium and lead in the milk-free varieties, and even higher levels of 
lead in milk-containing infant cereals, foods that comprise a major part of an 
infant’s diet starting between four and six months old.181

Another dietary staple for infants who are not breast-fed is infant formula. 
As infant formulas require reconstitution before they are prepared, if lead is 
already in the drinking water (especially in a home more than twenty years 
old that may have old pipes) and the water is heated during the preparation 
process, infants can be exposed to dangerously high levels of lead through a 
diet completely reliant on formula as the main source of nutrition. While the 
FDA assumes that manufacturers will adhere to rules when creating a new 
formula product, the agency warns on its website that infant formulas may be 
marketed without prior FDA approval.182

Lead confirmed in more than 80 percent of food 
samples

Too many times, foodstuffs purchased at grocery stores across the country have 
later been found to be tainted with troubling levels of lead, though not enough 
testing is done to prevent lead from entering into the food supply. These high 
levels of lead are not limited to conventional or imported foods but also appear 
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in foods raised organically. The Environmental Law Foundation commissioned 
a study in 2010 that sampled nearly 150 popular children’s food products, 
including fruit juices, fruit cocktail mixes, and even processed baby food. Foods 
tested were chosen from both conventional and organic sources. Using an EPA-
certified lab in Berkeley, California, to test the nearly 400 samples taken, it was 
determined that an astounding 125 out of 146 foods contained disconcerting 
amounts of lead.183 The results were so damning that the FDA was compelled 
to respond, although the organization only tested thirteen samples of similar 
foods for comparison. The agency claimed that, while lead was found in the 
items, it was in parts per billion, and thus, was less than the 0.1 parts per mil-
lion, or 100 ppb, the agency had set for candy in children.

My own testing of foods for lead has found alarming results, including:

• 500 ppb lead in cacao superfoods
• Over 500 ppb lead in certified organic rice protein
• Over 11 ppm (11,000 ppb) lead in organic mangosteen powder
• Over 300 ppb lead in turmeric supplements
• Over 400 ppb lead in green superfood powders
• Over 800 ppb in sea vegetable superfoods
• Over 150 ppb in healthy breakfast cereals
• Over 300 ppb in cilantro powder
• Over 1,000 ppb in chopped clams
• Over 300 ppb in maca root powder
• Over 100 ppb in some spirulina powders (from India)
• Over 500 ppb in common cooking spices
• Over 1,800 ppb in popular pet treats (made in China)
• Over 8,000 ppb in calcium supplements
• Over 600 ppb in some trace mineral supplements
• Over 7,000 ppb in citrus tree fertilizers
• Over 900 ppb in chlorella supplements grown in China (other 

samples of chlorella were far cleaner)

These are extraordinary results the FDA seems to pretend do not exist. 
Yet these results were derived from off-the-shelf purchases of foods and sup-
plements consumed by people every single day.

During the government shutdown of October 2013, the FDA held off on 
sending out food-safety recall e-mails, so all of the releases between October 1 
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and October 17 were batch e-mailed on October 17. Among those were sev-
eral warnings from different distributors that PRAN brand turmeric powder 
was contaminated with dangerously high levels of lead. Some batches report-
edly contained 48 and 53 ppm, as the powder delivers a concentrated form of 
the root vegetable’s background exposure.184

Although the FDA began considering a limit on lead exposure from 
foods back in the 1930s due to lead-containing pesticides and the lead-based 
solder on food cans, even to this day, the agency has yet to establish a reg-
ulatory limit for lead levels in all foods across the board. Instead, the FDA 
has set limits on specific items in response to pressure by consumer advo-
cate groups, such as bottled water (5 parts per billion185), children’s candy 
(0.1 parts per million186), and food additives (varies widely by additive). For 
example, the lead content in candy wasn’t even on the regulatory radar until 
1994, when authorities in California discovered inks used in printed candy 
wrappers were seeping into the candy, causing the FDA to react in 1995 with 
the new standard.

In 1994, the FDA set a tentative daily limit for lead intake, which it termed 
the provisional tolerable total intake level (PTTIL), and included both food and 
nonfood sources. The bar was set so that the resulting daily lead limits in 
blood would be 75 µg/dL for adults, 25 µg/dL for pregnant women, 15 µg/dL 
for children over seven years, and 6 µg/dL for infants and children under six 
years.187 (It was not explained how the threshold of adulthood suddenly makes 
a person safely eligible for much higher levels of daily lead exposure.) Within 
the same document that proposed these limits, the FDA admitted studies have 
shown lead presence in the blood as low as 25 to 30 µg/dL could trigger high 
blood pressure and eventually cause cardiovascular disease.

Federal regulators have repeatedly claimed that actual daily food expo-
sure to lead and other metals is much lower, but without tests on specific 
foods and production lots, how would the average individual gauge the threat 
from this toxin, particularly as data have shown significant harm from the 
bioaccumulation of this heavy metal over time?

Rare in nature, most prevalent in its inorganic form

Though it comes in organic and inorganic forms, lead is rare in nature 
and it is mostly the inorganic form of lead that continues to proliferate, 
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contaminating everything with which it comes in contact. The use of leaded 
gasoline began being phased out in 1973, but it was not entirely banned for 
sale until the U.S. Clean Air Act went into full force in 1996. Although no 
longer allowed in formulations after 1978, lead dust from lead-based paint 
decay continues to be a danger in older homes, especially to growing infants 
and toddlers who like to crawl around on the floor. The U.S. Consumer 
Product Safety Commission lists over 3,400 documents regarding the reg-
ulations and recalls of lead-contaminated items, including toys, electronics, 
clothing, and medicines.188

Lead was not officially banned in toys in America until 2008, when 
the U.S. Congress passed the Consumer Product Safety Improvement Act 
(CPSIA) following a series of high-publicity recall cases on toys and baby 
products found to contain dangerously high amounts of the heavy metal. 
Mattel Inc., the parent company of Fisher-Price, was forced to recall nearly 
20 million toys worldwide including 9.5 million in the United States back in 
2007. Of the two recalls announced in a two-week period, the first involved 
1.5 million toys marketed to preschool-aged children. Manufactured in 
China, where roughly 80 percent of the world’s toys are made, Mattel’s toys 
were pulled from store shelves due in part to the discovery of lead-based 
paints that could flake off and cause harm. Considering that preschoolers 
like to put things in their mouths, the potential for lead poisoning went well 
beyond a toddler merely touching a leaded item. 

Still, even today, researchers and watchdog groups continue to find lead 
well above regulatory levels lurking in consumer goods. For other products 
that come into contact with a consumer’s skin and mucous membranes, 
the FDA may or may not have set an allowable lead limit. For example, the 
agency has not set a limit on lead in cosmetics,189 but has established a maxi-
mum threshold for the color dyes used in cosmetics, which the FDA regulates 
to 20 parts per million lead.

Studies continue to show that, even though not directly ingested in large 
amounts, repeated daily application of lead-containing cosmetics can add up 
to significant and cumulatively dangerous exposure.190 The FDA commis-
sioned a study of lead in popular U.S. cosmetics in 2010 and found that, of 
over 400 lipsticks, including samples of the most popular brands purchased 
at retail stores, every single one contained lead—all of them.191
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Developmental impairment as neurotoxin

Science has already confirmed a link between neuropsychological damage 
during development in early childhood and the intake of low levels of lead 
through chronic exposure. Brain and nervous system damage caused by lead 
poisoning can disrupt a child’s actual learning ability, and it can cause behav-
ioral issues such as hyperactivity and aggression. Lead crosses the placenta, 
harming the brains of unborn children in the womb, and it has been directly 
linked with lowered IQ scores throughout life.

Researchers at Australia’s Commonwealth Scientific and Industrial 
Research Organisation conducted a survey of seven year olds and lead expo-
sure, which showed an average decrease of four to five IQ points when raised 
blood lead measurements were recorded between fifteen months and four 
years of age.192 A 2013 study found that children who sustained lead poison-
ing and presented with blood lead levels of greater than 10 but less than 20 
µg/dL before age three did significantly worse on end-of-grade elementary 
school exams than children with lower blood lead levels.193 Researchers have 
also concluded that lead exposure both before and after birth can cause sig-
nificant memory impairment.194

Lead has, of course, been found to be a neurotoxin in adults as well. 
Elevated bone lead levels in the elderly have been associated with demen-
tia and other negative mental health issues.195 In a fifteen-year study on the 
effects of lead in the adult brain, researchers concluded that past exposure to 
lead may actually be attributable to a significant amount of what the medical 
profession generally considers “normal” age-related cognitive decline.196

Contributions to cardiovascular disease, the world’s 
leading killer, and more

According to the World Health Organization, cardiovascular diseases are the 
leading cause of death globally.197 While there are many important factors at 
play, lead and other dangerous heavy metals have been linked to heart disease 
and related effects. Lead toxicity may play a particularly significant role in car-
diovascular diseases, as high blood lead levels have been positively correlated 
with high blood pressure.198 The exact mechanisms involved are unknown, 
but researchers believe these metals impair the metabolism of antioxidants, 
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resulting in years of sustained oxidative stress driven by chronic low-level expo-
sure.199 Anemia can result from the disruption of hemoglobin synthesis.200

Lead also damages kidneys, as do most toxins that inflict major con-
sequences on total health. Renal damage, along with impairment issues in 
the liver, are hallmark signs of dysfunction by chronic poisons, disabling the 
body’s ability to break down and excrete toxins. Moreover, the long-term 
storage of harmful substances such as lead in the liver and kidney are enough 
to shut down normal detoxification processes in the body, and allow accu-
mulated heavy metals to be re-released into the bloodstream, causing further 
damage by inhibiting essential enzymatic actions and white blood cell immu-
nity response.201

Further, lead has been connected to reproductive issues. A 2008 study 
found decreased sperm motility in what should otherwise be healthy, fertile 
metal workers exposed to high amounts of lead,202 while another study in 
2010 concluded that increased lead concentrations in blood and semen were 
directly linked to decreased sperm counts.203 In women, lead has been linked 
to miscarriage and infertility, while inflicting additional damage to unborn 
babies.204

Research has even linked toxic lead exposure to dental diseases, including 
gingivitis, periodontitis, significant decay, and more missing teeth.205

Finally, lead exposure has been associated with increased mortality rates. 
In the final analysis, the heavy metal, in all of its aspects of exposure, wages a 
war against the body’s ability to function. It’s killer stuff.

Long-term accumulation of lead in bones

The power of this toxin to tear people up comes from its ability to remain in 
the body for a long period of time. Over 80 percent of the lead we take in 
settles into our soft tissues before being stored in the bones, and some studies 
even show that as much as 90 percent of ingested lead may persist in our tis-
sues for a prolonged period.206 While lead’s half-life in the blood and soft tis-
sues averages about a month to a month-and-a-half, lead can remain in bones 
for up to thirty years.207 During certain times throughout life, the bones will 
dump lead back into the blood where it can further contaminate tissues and 
organs, such as during pregnancy and breast-feeding, when a bone gets bro-
ken, or even as someone naturally grows older and bone mass deteriorates.

FoodForensics_Interior.indd   75 5/20/16   2:08 PM



76 F O O D  F O R E N S I C S

As with all chemical sensitivity, a myriad of biological and environmen-
tal factors is at play, leaving some people simply more prone to lead’s toxic 
effects than others. Again, because lead accumulates in the body, even ingest-
ing repeated small amounts of it over time can eventually add up to enough 
to cause significant harm. 

Eliminating lead quantities through chelation and 
natural health remedies

The good news is that research has shown several foods, vitamins and nutri-
ents, and chelating techniques can help rid the body of toxic lead deposits.

Vitamins B1 (thiamine) and B6 (pyridoxine) have both been shown to 
aid in reducing lead toxicity, with B1208 reportedly shown to lower lead levels 
in the liver and kidneys, and B6209 acting as an antioxidant and moderate 
chelator of the heavy metal. Vitamin C not only works to help chelate lead, 
but it can also prevent oxidative cells. Researchers at the Wuhan University 
Department of Toxicology found that when vitamin C was supplemented in 
combination with vitamin B1, it actually reverted some of the oxidative stress 
as well as DNA damage to the liver caused by lead, undoing overall dam-
age.210 The antioxidant vitamin E has also been shown in research to detoxify 
by scavenging free radicals, thus undoing lead-related cell damage.211 In that 
same study, garlic oil was found to have similar effects on counteracting lead 
damage.

Several bioflavonoids, the polyphenic compounds synthesized by plants, 
also help to undo lead damage and chelate lead from the body. Quercetin, 
found in grapefruit, onions, apples, and red wine, has not only been shown to 
stabilize free radicals to prevent lead damage,212 but it is also a lead chelation 
agent.213 Alpha-lipoic acid, or thioctic acid, is an organosulfur compound 
found in vegetables such as beets, carrots, and spinach. This antioxidant 
has the power to restore other antioxidants, such as vitamins C and E, both 
of which help fight lead damage. In short, alpha-lipoic acid is an oxidative 
stress-fighting powerhouse.

Some foods have also been shown in studies to reduce lead in the body. 
Across several studies, the principal substance in turmeric, curcumin, has been 
found to chelate lead from the body and significantly reduce lead burden in 
many organs including the brain.214,215 (Be careful with consuming turmeric 
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to acquire more curcumin, however. Nearly all common sources of turmeric 
are contaminated with lead and sourced from India. In my lab testing, it is 
rare to find a turmeric raw material that isn’t significantly contaminated with 
lead. The only way to find low-lead turmeric is to ask the manufacturer or 
retailer for scientific lead test results on that particular batch. Sadly, virtually 
no one in the industry tests their turmeric for lead.) Garlic oil has also been 
proven to reduce lead within the soft tissues.216,217 Researchers at the School of 
Veterinary Medicine at Shahrekord University found that the administration 
of both fresh garlic and garlic tablets led to a significant lead-burden decrease 
in blood, kidneys, liver, and bones, with little difference in powerful health 
benefits between each type (fresh or tablet). Sesame seed oil, which contains 
the natural antioxidant sesamol, has been found to work as a chelator against 
liver and kidney lead poisoning without adverse effects.218

A lot of research has focused on the binding of lead for removal through 
dimercaptosuccinic acid (DMSA) chelation therapy. DMSA has been shown 
to be a potent lead chelator in both animal and human studies, especially 
in combination with other vitamins and minerals, such as vitamin C and 
calcium.219 A 2012 study even revealed that metals chelated and removed 
with DMSA reduced behavioral effects in autistic children.220 The research 
on DMSA is so promising, scientists at the University of Birmingham City 
Hospital declared it to be an effective antidote for lead poisoning in 2009.221 

In terms of lead binding during digestion, my laboratory research allowed 
me to develop an ion-exchange lead binder made from dehydrated seaweed 
and seawater extract that shows a near-100 percent efficacy at binding with 
free lead.
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GROUP 12: MERCURY AND ZINC

Cadmium is a heavy metal that can damage all cells in the body. It poses a 
significant threat to human health through continued and sustained exposure 
via tainted foods, water, soil, polluted air—and especially through smoking 
cigarettes. 

As with other heavy metal pollution, the total environmental exposure 
to cadmium has been drastically increased as a result of industrial mining 
practices. Cadmium is a by-product of zinc, copper, and lead ores, which 
outweighs naturally occurring sources of the toxic element by several factors. 

Today, cadmium is most widely used in creating rechargeable nickel- 
cadmium (Ni-Cd) batteries, metal plating, and pigments, and as a stabilizer 
for PVC products.

Ni-Cd batteries are major polluters when disposed of improperly, as they 
are often thrown out indiscriminately with household trash. Burning munic-
ipal waste containing cadmium releases toxic air particulate, as does burning 
fossil fuels. 

Found in phosphate rock, cadmium is used to create phosphate fertilizers 
and, as a consequence, shows up in significant quantities as its application to 
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soil is almost universal. Cadmium concentrations in soil are also increased by 
other agricultural input components such as sewage sludge and manure from 
large concentrated animal feeding operations where drugs, steroids, and/or 
antibiotics are applied. Sewage sludge and manure also amplify the presence 
of lead, arsenic, and other harmful metals, particularly when concentrated 
in the topsoil strata where plant nutrients and contaminants are absorbed.222

Both waste products are used for crop fertilization, when they then leach 
cadmium into soils and plants. While sewer sludge, concentrated from urban 
populations, has been known to contaminate foods with cadmium, it is the 
widely used manure sourced from cattle and other livestock that is most 
dangerous. Approximately 90 percent of the cadmium consumed by these 
animals passes through to the manure and the manure helps mobilize plant 
absorption of other cadmium compounds in the surrounding soils.

Some soil treatments, including liming and zinc fertilizers, have been 
formulated to reduce cadmium uptake in crops by increasing pH levels and 
immobilizing metals in the soil, thus making them less bioavailable and less 
concentrated in the resulting food crops.

Exposure to cadmium through contaminated crops

Crops planted for human consumption in metal-tainted soils have shown sig-
nificant increases in the uptake of cadmium, affecting a wide range of fruits, 
vegetables, nuts, and even certified “organic” produce.

With a remarkably long half-life, cadmium can remain in the body for 
up to twenty to thirty years and is stored in soft tissues where it specifically 
targets the liver, kidneys, and vascular system. There is substantial research 
proving cadmium’s ability to adversely affect all body systems; however, pos-
sibly the most troubling is its ability to interfere with mechanisms responsible 
for DNA repair, according to some scientists. 

Cadmium exposure also disrupts mitochondrial activity. Found in the 
cells of animals, plants, and many other living things, mitochondria are 
responsible for producing energy from nutrients, inducing important cell 
activities and mediating both a cell’s growth and a cell’s death. They’re essen-
tially a cell’s “powerhouse.” Studies show that cadmium actually alters mito-
chondria, interfering with and inhibiting core biological functions.
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Tobacco and rice are most affected by cadmium due to their tendency to 
absorb more nutrients—and toxins—than other plants. This proclivity goes 
hand in hand with the warnings over poisons in cigarette smoke as well as in 
rice in connection with recent food scares over inorganic arsenic. 

As a result of large-scale lawsuits against the tobacco industry and con-
tinuing public relations campaigns, the majority of people are aware of the 
dangers that smoking poses to health. But few realize that among these risks 
are tobacco’s propensity to accumulate metals and other toxins from the 
soil, concentrating them until their release into the lungs during inhalation. 
Though lead, mercury, arsenic, formaldehyde, and other toxins are significant 
ingredients in tobacco, documentation has shown cadmium exposure to be 
particularly significant as well, and tobacco constitutes the element’s most 
dangerous pathway for toxicity. 

Rice, one of the world’s most important staple crops, absorbs far greater 
amounts of water than other crops because the fields where it is grown are 
flooded during cultivation, drawing in with it greater levels of trace toxins. 
Despite the fact that heavy metals are spread out in soil and water at levels of 
only a few parts per million, the superabsorptive crops accumulate and often 
distribute toxic elements to the edible parts of the plant, passing them along 
for dietary intake. 

Leafy green vegetables, including lettuce, cabbage, and spinach, and root 
vegetables, including potatoes, carrots, radishes, and beets, are also heavy to 
moderate accumulators of cadmium given the tendency of their leaves, stems, 
and roots to absorb contaminants and chemicals.223

The surrounding sources of pollution, the condition of the soil, and the 
use of inputs such as pesticides and fertilizers all weigh heavily in assessing 
heavy metal exposure for a given crop. Without testing, it is difficult to know 
which crops, including organically grown produce, may contain dangerously 
high levels of heavy metals such as cadmium.

The extent of soil and water contamination, which amounts to almost 
ubiquitous exposure to cadmium and other metals through food and water, 
has made total avoidance almost impossible. Scientists have recognized several 
“irreversible agronomic problems” due to the toxic elements in fertilizers and 
pesticides since at least the 1920s, yet no serious regulations were set until the 
1970s after the formation of the EPA, and it would be decades more before 
states such as California began subjecting soils to risk assessment for heavy 
metals and other contaminants, establishing limits on arsenic, cadmium, and 
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lead in phosphate fertilizers, sewage waste products used in fertilizers, and 
other micronutrient materials.224

The EPA and other regulatory agencies have claimed these fertilizers add 
no significant load to the background levels of metals present in the soils, 
even as bans on dumping human waste into the oceans has driven indus-
trial companies to market toxic sludge to farmers as cheap or even free fer-
tilizer. Even if current regulations limit adding new heavy metals to soils, 
many soils are already contaminated, perhaps permanently, from decades of 
inundation with fertilizers and pesticides that relied on elemental metals as 
significant constituents. Perhaps more importantly, few risk assessments take 
into account the total cumulative exposure to toxins across the spectrum of 
air, food, water, and skin intake, which may overlook the combined effects 
with other significant metal exposures in the human life cycle.

Soils contaminated with city sewage waste, 
cadmium, and other heavy metals

The accumulation of toxic constituents in soils from waste-derived fer-
tilizer is a large contributor to ground pollution, which eventually also 
affects our air and water. These pernicious fertilizers include “biosolids,” 
which consist of city sewer waste full of drugs and hormones excreted or 
disposed of as medical waste, as well as chemicals and other by-products 
that are improperly disposed of by reckless industries.The rise of patho-
gens, antibiotic-resistant superbugs, and disease-promoting conditions in 
humans is recycled back into soils, affecting food production and the del-
icate balance of ecosystems essential for healthy life on Earth. As another 
example of a persistent contamination crisis caused by industry, consider 
how soils and streams are routinely “carpet bombed” with antibiotic chem-
icals via livestock feedlot operations.

Dr. Arjun Srinivasan, with the U.S. Centers for Disease Control and 
Prevention, announced in a 2013 interview on PBS’s Frontline that we’ve 
reached “the end of antibiotics, period.”225 Dr. Srinivasan was referring to 
the rise of superbugs, bacteria that has grown resistant to antibiotics due 
to their overuse. The FDA estimates a whopping 80 percent of antibiotics 
sold on the American market are intended for use in food-producing live-
stock.226 Antibiotics are common livestock- and poultry-feed additives in the 
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United States—the majority of which are fed preemptively to healthy ani-
mals because of the unsavory conditions found in most factory farms where 
animals are crammed in to relatively small spaces, making the fast spread of 
disease nearly inevitable. For example, more than 10 million pounds of the 
antibiotic tetracycline was sold specifically for use in livestock in 2009, more 
than all other antibiotics sold for human use that year combined.227

Studies have shown that tetracycline, in particular, has played a signif-
icant role in contaminating groundwater with antibiotic-resistant bacteria, 
which may alter the accumulation and bioavailability of metals in soils.228 In 
2010, environmental science researchers at China’s Nankai University con-
cluded that the presence of tetracycline also increases cadmium’s ability to 
accumulate in soil.229

In turn, other pollutants amplify the soil’s exposure to heavy metals 
contamination, which is especially dangerous to humans as crops absorb 
these heavy metals, resulting in these impurities being passed on to humans 
through the food chain. This cycle of environmental pollution can be blamed 
on modern trends in industrial production, the medical industry, big agricul-
ture, and urban living, as well as many other factors.

Like other industries, modern agriculture operates on the basis of short-
term profitability: favoring larger livestock raised on the cheapest feed and 
most bountiful crop yields controlled by the greatest effective technology 
to give shareholders the best return on their investment with minimal con-
cern for long-term environmental impact or the chronic accumulation of 
toxins by humans, even when it is potentially life threatening. Big Agra has 
a social mandate to feed the world at any cost, and rules for regulators at 
the federal and international level are often heavily influenced by lobbyists 
for dominant corporate players in food production, with potential conflicts 
of interests watering down protections for consumers and compromising 
public safety.

Agencies in Washington, D.C., such as the FDA, the USDA, and the 
EPA, have often delayed issuing warnings, bans, and recalls on products con-
taining harmful substances. Frustrating delays in protecting public health are 
also frequently observed, with regulatory delays at the U.N. World Health 
Organization and Food and Agriculture Organization, as well as most nations 
around the world using modern agricultural techniques.

Compared with the United States, regulatory authorities in the 
European Union have been much more proficient at setting limits on heavy 
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metal content in food and water. Europe has also acted more swiftly in ban-
ning products like bisphenol A (BPA) and certain pesticides and herbicides 
that disrupt endocrine systems or contribute to cancer, which remain legal 
in the United States. Showing a willingness to regulate genetically modified 
organisms (GMOs), Europe, Japan, and other nations have also required 
labels for foods containing genetically modified ingredients. The global dif-
ferentiation of restrictions on certain foods, including GMOs, leaves a large 
portion of the world exposed to harmful ingredients, including those in the 
United States, who often fall victim to false assurances that these question-
able foods are safe.

Cadmium’s adverse health effects, including its role 
as a reproductive toxin

Even at low concentrations, cadmium is a reproductive toxin. Environmentally 
relevant levels affect reproductive system development with lifelong con-
sequences, damaging even the most basic procreation processes230 through 
interferences such as prematurely killing off egg cells or significantly slowing 
the ability to produce sperm.231

Cadmium consumption leads to demineralization, specifically because it 
competes with calcium, magnesium, iron, zinc, and copper. It also inhibits 
vitamin D3 and adversely affects our body’s nutritional levels of that crucial 
anticancer nutrient. Researchers have discovered a link between cadmium 
and poor bone mineral density, as studies have revealed the higher the cad-
mium exposure, the more prone someone will be to fractures, especially in 
the elderly, whose risk for osteoporosis rises with age.232

These effects were best illustrated during the first half of the 1900s when 
many Japanese suffered from itai-itai (“ouch-ouch”) disease following the most 
infamous case of wide-scale cadmium poisoning to date.233 Due to the Russo-
Japanese War and World Wars I and II, cadmium production was greatly 
increased as a by-product of ore mining. The Mitsui Mining and Smelting 
Company had been dumping cadmium into the Jinzū River for decades, taint-
ing drinking water and irrigation for rice paddies in the Toyama and surround-
ing prefectures. A 1961 investigation led to the Japanese government officially 
admitting cadmium was the culprit of itai-itai disease in 1968, making it the 
first disease to officially be blamed on environmental pollution.
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There is some evidence that certain nutrient-rich superfoods may help 
protect the body from the most harmful effects of cadmium-induced cellular 
damage. High doses of antioxidant-rich spirulina, for example—the protein- 
rich, blue-green, freshwater algae—were found to dramatically decrease fetal 
abnormalities caused by dosing pregnant mice with cadmium.234 The mech-
anism of spirulina’s apparent protection against cadmium is not known and 
merits further study.

Natural News Forensic Food Lab test results on 
cadmium-containing food products

As illustrated, cadmium can have dangerous health effects in humans, high-
lighting the need to avoid exposure to this heavy metal as much as possible. 
Below are the results of some testing I conducted on off-the-shelf products 
at the Natural News Forensic Food Lab that may help you make informed 
decisions about your food:

• Over 2,000 ppb in sea vegetables
• Over 70 ppb in healthy breakfast cereals
• Over 200 ppb in acai superfruit powders
• Over 200 ppb in cinnamon spice powder
• Over 180 ppb in barley grass powder
• Over 200 ppb in lower-cost forms of chlorella
• Over 1,800 ppb in certified organic rice protein powders
• Nearly 600 ppb in maca root powder
• Over 2,300 ppb in organic cacao powder
• Over 400 ppb in ginkgo biloba herb powders
• Over 200 ppb in prenatal vitamins
• Over 750 ppb in fish treats for cats
• Over 1,300 ppb in sunflower seeds
• Over 1,700 ppb in a popular mineral supplement
• Over 700 ppb in a popular baking powder
• Over 600 ppb in popular calcium supplements
• 200 ppb in fast-food French fries
• Over 1,400 ppb in “natural” cigarettes
• Over 1,000 ppb in white willow bark powder herb
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Our lab testing has also consistently found cadmium in coffee products. 
At the time of this writing, we had not yet completed an exhaustive analysis 
of cadmium in various coffee products, but we hope to complete that work 
(and publish the results) in early 2017.
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Aluminum is the third most abundant element on the planet, after oxygen 
and silicon. Nearly 32 million tons of aluminum is produced globally each 
year235 for use in a plethora of consumer goods, including airplane parts, 
building materials, baseball bats, soda cans, kitchenware, foil, cosmetics, 
antiperspirants, antacids, vaccines, and many more. Despite its ubiquitous 
nature, the lightweight silvery white metal is not an essential nutritional ele-
ment, serving no known biological function for any plants or animals. 

Though aluminum is seemingly everywhere, the majority of it is not bio-
available to humans and animals—or at least it wasn’t, until certain types of 
coal began being burned for energy over a century ago. Since then, over a 
hundred years of acid rains from unchecked industry emissions and air pollu-
tion have significantly altered minerals in the Earth’s soils.

Industry emissions have released aluminum into the soil, contaminat-
ing water sources, decreasing pH levels, and creating a toxic environment 
for fish.236 Aluminum is taken in by plants and then passed to both ani-
mals and humans who feed on the plants. Humans can also be exposed 
to dangerous levels of aluminum by consuming animals that have eaten 
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aluminum-contaminated vegetation. Thanks to humans, aluminum toxicity 
can no longer be avoided, prompting some to refer to the problem as “a post-
modern rite of passage.”237 While aluminum is everywhere, and the metal can 
be inhaled, absorbed through the skin, and imbibed in contaminated liquids, 
food is the largest pathway of human exposure to aluminum.238 A European 
Food Safety Authority panel concluded that while the majority of unpro-
cessed foods already contain small amounts of aluminum, some foods such 
as flours, breads, cakes, and pastries; vegetables such as spinach, radishes, and 
lettuce; dairy products; sausages; and shellfish contain higher-than-average 
levels of aluminum. The highest levels were found in cocoa, tea leaves, and 
herbs and spices.239 In addition, using aluminum pans, foil, and trays could 
increase aluminum concentrations specifically in tomato and apple purees, 
rhubarb, salted herring, and certain types of pickles and vinegar (because they 
are more acidic than other foods and therefore cause more aluminum to be 
released from pans and trays). 

Certain infant formulas also appear to contribute to high levels of dietary 
aluminum. In a 2013 U.K. study titled “The aluminum content of infant for-
mulas remains too high,” researchers found that all thirty formulas they tested 
were contaminated with aluminum. Soy-based formulas in particular had the 
highest aluminum content overall, leaving some infants who primarily rely 
on that type of formula more at risk as they consumed more than 700 µg/L 
per day (in terms of micrograms consumed compared to their body blood 
volume).240

This contamination is in addition to all of the food additives made of 
aluminum, which are still widely used throughout the United States. Two of 
the most common aluminum-containing compounds are potassium alumi-
num sulfate and aluminum oxide.241 Although aluminum has been approved 
by the FDA as a food additive, the word alum itself can refer to any form of 
aluminum sulfate, including toxic versions.242 Ingesting a single ounce (28.34 
grams) of alum could be lethal for the average adult.243 Potassium alum is an 
inorganic salt added to many over-the-counter drugs and used as a pickling 
agent. Aluminum chlorohydrate is typically used in industrial wastewater 
treatment and often found in many popular deodorant products. Sodium 
aluminum phosphate is used as a leavening agent in many baking powders as 
well as in some cheeses. 

These additives were banned by the European Parliament in 2008 
for their carcinogenicity and ability to damage DNA,244 but they are still 
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considered generally recognized as safe (GRAS) by the U.S. FDA. While the 
EFSA has noted that aluminum bioavailability from water is less than 0.3 
percent and from food about 0.1 percent, the agency also recognizes that, 
depending on what combination of chemicals are present in the food and 
water, aluminum’s bioavailability can increase up to tenfold.245 The agency 
also contends that certain dietary molecules have been shown to increase 
aluminum-ion bioavailability. One culprit is fluoride—a common additive 
in many municipal water supplies in the United States and throughout many 
other parts of the world.

All told, the Health Sciences Institute estimates the average person absorbs 
10 to 100 mg of aluminum each day through all these various sources.246 
Once aluminum is absorbed by the body, it settles in all tissues and accu-
mulates in the bones. Aluminum is able to cross the blood–brain barrier and 
deposit in the brain; the metal can also cross the placenta and affect the fetus. 
Scientific studies are continuing in regard to aluminum’s destructive effects in 
humans, but research dating back to the 1920s demonstrates the toxic effects 
of aluminum in animals. Mice that were fed bread leavened with aluminum 
phosphate not only had fewer babies than their counterparts, but researchers 
discovered that lesions had developed on their ovaries.247

In people whose kidneys do not function at optimal levels, aluminum 
is much more dangerous, as it is more easily absorbed through the gut and 
eventually deposits in the brain, where it has been found to accumulate and 
contribute to dialysis encephalopathy syndrome, a form of dementia that can 
afflict dialysis patients.248 Although researchers went back and forth for many 
decades over whether aluminum could contribute to Alzheimer’s disease, a 
recent study published in the Journal of Alzheimer’s Disease concluded, “The 
hypothesis that Al significantly contributes to AD is built upon very solid 
experimental evidence and should not be dismissed. Immediate steps should 
be taken to lessen human exposure to Al, which may be the single most aggra-
vating and avoidable factor related to AD.”249

People who lived in Camelford, a town and civil parish in north 
Cornwall, England, were exposed to toxic levels of aluminum when 20 tons 
of aluminum sulfate were dumped into the water supply there in 1988. 
A post-mortem study of the brain of Camelford resident Carole Cross, a 
woman who died at the relatively young age of fifty-eight in 2004, revealed 
she had a rare form of dementia induced by the high levels of aluminum that 
had accumulated in her brain over the years.250
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If small amounts of aluminum are allowed to accumulate in the body 
over time, it can have toxic effects once tissue concentrations exceed a certain 
threshold. In another example, scientists have linked aluminum chloride salts 
used as the main active ingredient in many antiperspirants to breast cancer, 
as they have been found to induce proliferation stress, DNA double-strand 
breaks, and the speeding up of the aging process over time in otherwise nor-
mal mammary epithelial cells.251

Aluminum in vaccines

Many vaccines contain aluminum adjuvants (chemical additives). An 
American infant administered every vaccine on the schedule could receive 
4.225 milligrams of aluminum shot directly into his or her bloodstream in 
the first year of life.252 The hepatitis B vaccine typically given at birth contains 
0.25 milligrams of aluminum in just that one dose. An infant has the poten-
tial to be exposed to much more aluminum if fed formulas contaminated 
with the heavy metal, especially soy-based formulas as mentioned earlier.

Due to increasing scientific confirmation and the growing public concern 
that aluminum can be a dangerous neurotoxin and the adjuvants in vaccines 
might pose a risk to infants, FDA toxicologists completed a study in 2011 
and concluded the risk from combined aluminum in childhood vaccines is 
extremely low and the benefits of these shots outweigh the risks.253 The study 
was published in the journal Vaccine. The editor-in-chief of Vaccine happens 
to be Dr. Gregory Poland,254 founder of the Mayo Clinic Vaccine Research 
Group and regular consultant for vaccine production companies. Poland has 
held the position of chairman on a safety-evaluation committee for investi-
gating vaccine trials at Merck Research Laboratories, a mega pharmaceutical 
corporation that makes billions of dollars each year off its vaccines.255

In fact, as the FDA hailed its latest aluminum-adjuvant safety study, two 
other studies were published in the same year warning of the dangers of this 
type of adjuvant being injected into large swaths of people and calling for 
further independent studies and a reevaluation of current vaccination policies 
in specific regard to aluminum. Canadian researchers published a study in 
the journal Current Medical Chemistry noting that aluminum adjuvants put 
everyone, including infants, at risk for long-term brain inflammation and 
other neurological complications in addition to autoimmune disorders. They 
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concluded, “In our opinion, the possibility that vaccine benefits may have 
been overrated and the risk of potential adverse effects underestimated, has 
not been rigorously evaluated in the medical and scientific community.”256

The same researchers published another study in the same year in the 
Journal of Inorganic Biochemistry in which they investigated the correlations 
between exposure to aluminum adjuvants and the rise of autism in seven 
Western countries, including the United States, over the past two decades. 
Children in these countries are often administered multiple doses of up to 
eighteen aluminum adjuvant–containing vaccinations. The researchers con-
cluded that the aluminum in vaccines may in fact share a causal relationship 
with the rise in autism.257

In January 2016, the American College of Pediatricians (ACP) issued a 
warning statement about the toxic side effects of the Gardasil vaccine, citing 
aluminum and polysorbate 80 as two vaccine adjuvants of concern. “It has 
recently come to the attention of the College that one of the recommended 
vaccines could possibly be associated with the very rare but serious condition 
of premature ovarian failure (POF), also known as premature menopause,” 
said the ACP.258

The ACP also explained that aluminum toxicity in Gardasil vaccines may 
have been concealed by the design of Gardasil clinical trials, which deliber-
ately added aluminum and polysorbate 80 to the placebo group injections. 
As the ACP stated, “Pre-licensure safety trials for Gardasil used placebo that 
contained polysorbate 80 as well as aluminum adjuvant . . . Therefore, if such 
ingredients could cause ovarian dysfunction, an increase in amenorrhea prob-
ably would not have been detected in the placebo-controlled trials.”

As the FDA has stated, aluminum food additives are GRAS; there is no 
limit to their use, although the agency has set an upper limit on certain phar-
maceuticals and bottled water. The EPA’s Secondary Maximum Contaminant 
Level (MCL) limit of aluminum in drinking water is 0.05–0.2 mg/L, but it 
is not based on what levels will affect humans or animals; rather, it is based 
on taste, smell, or color.259 The European Union’s EFSA panel established a 
tolerable weekly intake (TWI) for aluminum of 1 mg/kg of body weight per 
week, but found that the limit was likely exceeded in many parts of Europe 
with findings of up to 2.3 mg/kg in highly exposed consumers. 

Just like arsenic, aluminum competes with phosphorus in the body.260 
The aluminum hydroxide in antacids has specifically been shown to cause 
phosphate depletion syndrome.261
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Reducing aluminum in the body

Chelation can help eliminate aluminum from the body’s tissues, but aluminum 
can be one of the more difficult metals to chelate. Professionals warn that chela-
tion therapy should only be attempted with expert guidance after a hair strand 
test or similar test for aluminum content has first determined someone is carry-
ing dangerously high aluminum levels. Naturopathic doctor Marty Milner of the 
Health Sciences Institute studied the effects of malic acid on chelating aluminum 
in his fibromyalgia patients. Using hair strand tests, Milner was able to deter-
mine that malic acid dramatically lowered aluminum levels in their tissues.262

The cultivation of green algae chlorella has also been very effective in sci-
entific studies at safely removing concentrations of several heavy metals from 
wastewater, including aluminum.263 Below are some of the more spectacular 
findings the Natural News Forensic Food Lab has uncovered on aluminum in 
foods and supplements. Note the use of ppm rather than ppb in this list, as 
aluminum levels are often 1,000 times higher than cadmium or lead:

• Over 700 ppm in seaweed superfood granules
• Over 40 ppm in organic, healthy breakfast cereals
• Over 500 ppm in some traditional Chinese medicine herbs
• Over 135 ppm in cilantro spice
• Over 1,100 ppm in a popular “detox” liquid supplement
• Over 300 ppm in a popular wheatgrass powder
• Over 200 ppm in sugary rolls sold at the grocery store
• Over 75 ppm in popular children’s drink mixes
• Over 400 ppm in popular green superfood powders
• Over 1,000 ppm in popular ginkgo herb supplements
• Over 2,500 ppm in popular children’s multivitamins based on TV 

cartoon characters
• Over 1,700 ppm in calcium supplements
• Over 26,000 ppm in baking powder

The bottom line is that while aluminum in food is virtually impossible to 
avoid, much of that aluminum cannot be readily absorbed by the body. The 
most important sources of aluminum to avoid are vaccine injections, alumi-
num-containing medicines, and any liquids or beverages that may contain 
aluminum.
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29

Cu
Copper
63.546

COPPER (Cu)
ATOMIC NUMBER: 29

GROUP 11: SILVER AND GOLD

Copper, known for its reddish-orange color and electrical conductivity, is an 
essential chemical (in trace quantities) to all living things and a valuable metal 
commodity. 

Copper’s antimicrobial properties have been known for thousands of 
years, dating back to an ancient Egyptian text that discussed using the min-
eral as a sterilization agent for injuries and purifying water.264 The father of 
modern medicine, Hippocrates, even mentioned copper as a treatment for 
leg ulcers circa 400 B.C. Ancient copper treatments span the gamut, as they 
were used as a cure for ear infections, for purging the stomach of intestinal 
parasites, and for controlling lung diseases.

Copper is essential for maintaining good health, unlike many other met-
als that play no beneficial role, but its quantities must be in balance with 
zinc, iron, and other essential minerals; otherwise, it instead blocks necessary 
enzymatic activities and may contribute directly to detrimental health effects.

Foods high in copper include red meat, eggs, whole grain breads, shellfish, 
nuts, seeds, dried legumes, and dark green, leafy vegetables. While it is possible 
to be overexposed to copper via whole foods, copper toxicity typically occurs 
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primarily through multivitamins that contain high levels of this heavy metal. 
This is documented via Natural News Food Forensic Lab results, which are 
made available toward the end of this section. While copper deficiency can 
be dangerous—a severe lack of the metal can lead to irreversible neurological 
damage, for instance—excess copper in the body can be equally dangerous 
(and is more common). Copper is required for healthy biological functions but 
only in small amounts within a strict intake range. Too much copper not only 
impairs the thyroid, but it can decrease liver and kidney function, and, ulti-
mately, copper poisoning can cause brain damage and lead to death. Copper 
is particularly important to the glandular, reproductive, and nervous systems. 
Graves’ disease, an autoimmune disorder that leads to hyperthyroidism, can 
be caused by a copper imbalance. Studies have found that copper and estro-
gen metabolism are inextricably linked. According to Dr. Lawrence Wilson, 
“[Copper] imbalance can cause every conceivable female organ–related diffi-
culty such as premenstrual syndrome, ovarian cysts, infertility, miscarriages, 
sexual dysfunctions, and more.”265 Copper imbalance is also closely associated 
with mental deficiency, neurological dysfunction, and psychological disorders.

Copper’s adverse health effects

In the industrial world, copper is the choice metal for plumbing, carrying 
much of the drinking water to faucets all over the world. Scientists recently 
found that overexposure to copper in drinking water could lead to oxidation 
and a buildup of amyloid beta protein, a hallmark plaque found in those suf-
fering from Alzheimer’s disease.266 Researchers have studied the senile plaques 
in Alzheimer’s patients and found significantly elevated levels of both copper 
and zinc present.267

Copper’s ability to damage the body comes from its ability to throw 
a person’s nutrient balance out of whack. Zinc and copper compete with 
each other for absorption, so having both in the proper balance is essen-
tial. Participants with anxiety disorder in a 2011 study were found to have 
significantly higher levels of copper and significantly lower levels of zinc in 
their blood than their control counterparts.268 The same researcher was able to 
show a similar correlation between depression symptoms, decreased zinc, and 
increased copper plasma levels—concluding that the higher the level of cop-
per found in the person’s blood, the more severe their depression symptoms 

FoodForensics_Interior.indd   93 5/20/16   2:08 PM



94 F O O D  F O R E N S I C S

were.269 The same principle also proved to be true for autism symptoms.270 
Accumulation of copper nanoparticles over time has also been found to cause 
death in animal studies.271

As new research in this area is currently emerging, the full implications 
on public health when it comes to heavy metals and other additives in food 
have not been fully evaluated. For example, ligands are ions that bind to 
metal atoms to form a new complex. Aspartame has been studied as a ligand 
for copper, leading scientists to only recently discover in the fall of 2013 that 
the two interact in the body and the resultant complex binds to DNA much 
more strongly than aspartame alone.272

The trace element molybdenum and copper are antagonistic, meaning 
the former prevents molecules in the blood from binding to the latter, and 
thus, more copper is excreted from the body. Molybdenum has been used as 
an effective copper-chelating agent in the form of tetrathiomolybdate.273

University of Kentucky researchers from the Department of 
Pharmaceutical Sciences found that copper levels were significantly high in 
various types of cancer tumors, including reproductive and digestive sys-
tem malignancies, lung tumors, and leukemia. Using the copper chelator 
D-penicillamine (D-pen), the researchers were able to effectively reduce cyto-
toxicity in both breast and leukemia cancers by substantially lowering copper 
concentrations in those tissues.274

Sulfur binding blocks copper retention in the body, underlining yet 
another good reason to make sure your diet includes a healthy dose of food-
based sulfur compounds like those found in garlic or whole eggs.

At the Natural News Forensic Food Lab, I found very high levels of cop-
per in many multivitamins, including “natural” vitamins for children. Copper 
is deliberately added in high concentrations to these vitamins in order for the 
vitamin manufacturer to achieve a “100% RDA” rating on the product label. 
Often, children’s vitamins are formulated to deliver 2,000 micrograms of 
copper per day. For example, Flintstones Children’s Complete Multivitamin 
Chewable Tablets deliver exactly that amount (2,000 micrograms, or 2 mg), 
yet according to the Dietary Reference Intakes Tables and Application from 
Institute of Medicine of the National Academy of Sciences, a four-year-old 
child should only be consuming 440 micrograms per day, with an upper limit 
of 3,000 micrograms per day.275 

Flinstones multivitamins, in other words, are delivering over 450 per-
cent of the recommended daily allowance of copper for a four-year-old child. 
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Given the potential toxicity of copper in children, this seems very concern-
ing. (I have begun urging parents to avoid feeding their children multivita-
mins that deliver over 500 micrograms of copper.)

Considering all the other sources of copper intake (including contamina-
tion from copper pipes), 2,000 micrograms from a multivitamin alone may 
be hazardously excessive, especially when that multivitamin is taken daily 
alongside other dietary sources of copper.

Here are some of the highlights of our findings on copper:

• Over 75 ppm in a sea vegetable supplement for pets
• Over 1,200 ppm in children’s multivitamins based on cartoon TV 

characters
• Over 3,000 ppm in an organic line of “raw” multivitamins
• Over 5,000 ppm in a popular mineral supplement

Because the daily intake range of efficacy versus toxicity is so narrow, cop-
per intake sources need to be meticulously monitored to avoid a copper over-
dose. Given the widespread use of copper pipes in residential and commercial 
construction, it is reasonable to conclude that many people may be taking in 
a very high dose of copper from water pipes alone, and that when multivita-
min or mineral supplements are added to that intake, they are exceeding safe 
copper limits, potentially unleashing disastrous health effects.
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50

Sn
Tin

118.711

TIN (Sn)
ATOMIC NUMBER: 50

GROUP 14: CARBON, SILICON, GERMANIUM, AND LEAD

The use of tin has been dated as far back as 3,000 B.C., culminating in some 
5,000 years of interaction with human society. Trademark to its best-known 
properties, when a bar of tin is bent, the silvery-white crystalline metal makes 
a crackling sound known as the “tin cry.”

Dating back to the 1880s, workers exposed to tin vapors complained of 
symptoms such as headaches, nausea, and general fatigue. A medical treat-
ment for skin infections using triethyltin was known to poison more than 200 
patients in the 1950s in France, ultimately killing more than one hundred of 
them via cardiac arrest, coma, or serious complications from convulsions, 
while those affected but not killed frequently suffered years of ongoing head-
aches and visual complications.276 However, health risks from tin exposure are 
not nearly as acute as risks from more toxic metals such as lead and mercury.

While tin is familiar in its many industrial uses, its organic form, organo-
tin, poses the most risk to humans due to its toxic effects. These forms 
include trimethyltin and triethyltin, both of which exhibit neurotoxicological 
effects.277
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Initial studies on tin found relatively low toxicity in its inorganic com-
pounds, which were poorly absorbed, limiting accumulation to low levels.278 
The same data show that organic tin compounds synthetically produced 
starting in the 1960s posed potential problems for the growth, survival, and 
continuity of animal species, while observed disruptions in exposed animals’ 
behavior suggest neurological development issues. Animal studies involving 
tin(II) fluoride and tin(II) chloride have been shown to reduce or inhibit the 
natural functions of the liver.279,280,281 Tin(II) tartrate was also found to cause 
a decrease in the antioxidant glutathione, ultimately leading to liver damage 
in animal studies.282

The public’s biggest exposure to tin comes from foods containing trimeth-
yltin and triethyltin organic compounds, with a focus on seafoods and canned 
foods. Like other metals, tin has been found to accumulate in shellfish and 
other seafood. According to the Food Safety Authority of Ireland (FSAI), fish 
is the number one tin-accumulating culprit, food-wise.283 In environmental 
impact studies, trialkyltins have been found to be the most toxic on algae 
species.284

Because tin is relatively noncorrosive, it is almost ubiquitously used in 
food cans. Tin may leach into the food stored inside those cans, though the 
amount varies widely based on a multitude of factors including the type of 
food, pH of the food, food additives present, and so on. Canned foods—
some 90 percent of which use tin compounds—with high pH levels have 
been found to contain between 100 and 500 ppm of tin.285

Although trace amounts of tin can be found naturally in water, inorganic 
tin-based pesticides and industrial waste are substantially increasing the tin 
contamination of waterways.286

Agri Tin®, registered trademark of the Nufarm brand, is a fungicide/
pesticide composed of triphenyltin hydroxide and used on potatoes, sugar 
beets, pecans, and other crops. Its product label warns that, like other toxic 
substances, it must be handled by a certified applicator due to the danger of 
“affecting fetal development” and its general carcinogenicity at high doses.287

These issues may be amplified by the fact that tin has a strong affinity for 
soils, persisting in soils for long periods of time while presenting the possi-
bility of bioabsorption and accumulation through human consumption.288

“Swallowing large amounts of inorganic tin compounds may cause stom-
achache, anemia, and liver and kidney problems,” says the Tin Compounds 
fact sheet for the Agency for Toxic Substances and Disease Registry. “Humans 
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exposed for a short period of time to some organic tin compounds have expe-
rienced skin and eye irritation and neurological problems; exposure to very 
high amounts may be lethal.”289

Tin is commonly referred to in industrial uses by the term stannous, 
reflecting the Latin base for tin, stannum, and its abbreviation on the periodic 
table, Sn.

Stannous fluoride—composed of tin(II) and fluoride—is one of the most 
common types of fluoride applied in dentistry to prevent cavities (adminis-
tered orally) and put in many toothpastes to prevent tooth decay, often under 
the trade name “Fluoristan,” a generally more expensive variation of fluoride 
that has been used in formulas for name brands such as Crest and Oral B. 
The fluoride salt is also added to some municipal water supplies, though the 
sodium fluoride and fluorosilicic acid species are more common. Stannous 
fluoride carries the risks of other fluoride compounds, including osteosar-
coma, osteoporosis, and fluorosis.290

Fluoristan (containing tin and fluoride) has caused death in at least a few 
acute cases of poisoning. In January 1979, the parents of a three-year-old boy in 
New York were awarded $750,000 after the child ingested a lethal dose of stan-
nous fluoride gel that was spread on his teeth to prevent decay.291 The hygienist 
had reportedly failed to give proper instruction to spit out the solution, instead 
neglecting to prevent the young child from swallowing some 45 cubic centime-
ters of 2 percent stannous fluoride solution, estimated by the Nassau County 
toxicologist to be three times a deadly amount for the boy’s size and weight.

Studies involving humans have confirmed that tin competes with zinc, 
so too much dietary tin can decrease the amount of zinc a person can absorb.

One way to remove heavy levels of tin in the body is through the chela-
tion properties of quercetin, a flavonoid found in many fruits and vegetables, 
according to a study that revealed it was effective for removing stannous ver-
sions of tin.292

Overall, though tin poses some dangerous neurotoxic and carcinogenic 
effects, its potential for cancer and disease via chronic, low-level exposure 
throughout the food chain is typically lower than many other common heavy 
metals. It is not as absorbable and often less accumulated than more problem-
atic peers such as mercury, lead, cadmium, and arsenic.

At the Natural News Forensic Food Lab, we don’t currently test for tin. 
It requires a unique methodology, so it’s not something we currently track in 
foods.
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C H E M I C A L 
C O N T A M I N A N T S

The sophistication of science in developing new chemicals for application 
in industry, businesses, homes, schools, agriculture, and food prepara-

tion has ultimately led to the widespread contamination of the food we eat.
What’s worse, while everyone is focused on fat, calories, carbohydrates, 

and, in some cases, food preservatives, few are really paying attention to 
chemicals that may be unlabeled in their groceries or even in the packaging 
that their food comes in.

The body assembles, binds, absorbs, or passes various nutrients through 
the elements and compounds we ingest or inhale, depending on the chemical 
structure. But many complex lab creations aren’t recognized by the body so 
they cannot be properly processed. As a result, they often become hazardous 
to our health.
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BISPHENOL A (BPA)

Scientific literature is awash with studies on the numerous and compounding 
health issues surrounding the chemical compound bisphenol A or BPA. Since 
early on in the twenty-first century, BPA has also become a worrisome con-
sumer issue, with widespread campaigns to end its use and to avoid products 
that contain it.

Though papers on its synthesis were published as far back as 1905, com-
mercial production of BPA did not start until 1953, when both Bayer and 
General Electric independently began the development of polycarbonate 
materials with BPA as a key component.293 BPA’s infinite uses in modern con-
venience goods was indispensable, as it produced clear and virtually unbreak-
able plastic that was readily molded into practically any shape and size, and 
today it is used for every application you might imagine: in household appli-
ances, business utility, construction, electronics, medical equipment, dental 
sealants, eyeglasses, and, especially, food containers.

Some tin-containing food cans are often lacquered with a bisphenol A 
lining. BPA leaches from these cans into food, particularly with acidic fruits 
and vegetables such as tomatoes and tomato-based foods. This realization has 
led to widespread concerns, as BPA has been tied to hormonal disruption 
and reproductive dysfunction.The amount of risk posed by this chemical is 
unclear; it builds up over time and accumulates in lipids, contributing to 
potentially long-term imbalances in sex function.

Today, several billion pounds of bisphenol A are produced annually 
(to say nothing of other plastics components), compared with just 16 mil-
lion pounds in 1991294—and a sizable portion of that BPA is made in the 
United States.
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BPA is a synthetic carbon-based chemical created for use in plastics and 
epoxy resins. Bisphenols are characterized by their typical diphenylmethane 
structure, meaning that two phenyl groups are joined with methane and 
hydrogen. Type “A” is not the only type by far. Other bisphenols make up a 
long list of laboratory derivatives and variations, including bisphenols: -AP, 
-AF, -B, -BP, -C, -E, -F, -G, -M, -S, -P, -PH, -TMC, and -Z. Bisphenols -A 
and -S are most widely publicized for, and commonly associated with, caus-
ing endocrine disruption in living things both human and animal.295

By disrupting hormones in the endocrine system, distorting gene signals, 
mimicking estrogen, and even amplifying the effects of estrogen in the body, 
bisphenol A contributes to reproductive problems, including infertility and 
birth defects, developmental issues, autism, diabetes, obesity, cancer, irregular 
heartbeat, and a host of other health detriments. Both a fetus and a develop-
ing child are particularly vulnerable to BPA health hazards, as the xenoestro-
gen imposes itself in estrogen receptors both in genes and within cells in the 
delicately developing brain, immune system, and body at large.296 Like other 
toxins, BPA poses the biggest threat through long-term exposure.

Bisphenol’s estrogen-mimicking ability should not be a surprise to any-
body who knows the chemical’s history; although it was first synthesized in 
1891, it became more widely known in the 1930s when a London chem-
ist named Edward Charles Dodds studied it in his attempt to develop an 
estrogen-replacement therapy.297

Despite industry claims that bisphenol A is quickly excreted from the 
body, studies have found that it is stored in body fat.298 At least ten studies 
have found BPA in human fetal tissues, including umbilical cord blood.299 
Even trace amounts of bisphenol A may cause harm; ultimately, BPA has been 
demonstrated to be a possible carcinogen, triggering prostate300 and breast301 
cancers in animal studies.

Recent research led by Dr. Ruth Lathi, a Stanford University reproductive 
endocrinologist, found that high levels of BPA could also raise the chances for 
miscarriage in women who have had difficulty getting pregnant.302 Of her study, 
Lathi told the Associated Press, “It’s far from reassuring that BPA is safe.”303

Bisphenol A is everywhere: Exposure to bisphenol A in humans is so 
widespread that urine tests find it in nearly everyone in Western society, with 
well over 90 percent of the population registering at least trace levels of the 
chemical. This contamination comes almost exclusively from food and bever-
ages, with minimal environmental exposure through air and water. 
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BPA is most widely found in food cans, as it is frequently used in the 
interior lining, where studies have found it leaches into foods and beverages, 
especially when cans are exposed to heat. It is additionally found in hard, 
clear plastics like those with recycling numbers 3, 6, and 7—namely PVC, 
polystyrene, and polycarbonates. Most thermal printer receipts contain BPA, 
including those used in grocery stores, gas stations, and retail outlets, and 
BPA also shows up in paper currencies, where it is absorbed through the skin 
via handling.304

Perhaps even more alarming, until its recent ban by the FDA in 2012, 
BPA was found in nearly every baby bottle and sippy cup sold in consumer 
markets, suggesting a footprint of chemical exposure that may have affected a 
majority of the vulnerable and developing youth for the past several decades 
throughout the developing world.

Studies have also shown the chemical can actually cause subtle genetic 
alterations that can be passed from generation to generation. So the long-term 
implications of widespread, continual BPA exposure in the most defenseless 
members of the human race are not inconsequential.

Shockingly, despite the fact that the FDA banned BPA in baby products 
and despite a wealth of information on the dangerous nature of the chemical, 
the FDA’s position on BPA posted on the agency’s website currently states that, 
because BPA was approved for food contact use over forty years ago, the FDA’s 
regulatory structure limits their ability for oversight.305 After its approval, hun-
dreds of formulations for BPA epoxy linings were created, and none of the com-
panies that created them were required to inform the FDA. As such, the agency 
claims that, “if FDA were to decide to revoke one or more approved uses, FDA 
would need to undertake what could be a lengthy process of rulemaking to 
accomplish this goal.” So, just because the agency might have rushed to judg-
ment in declaring BPA safe, and because it would be such a “lengthy process” 
to revoke government-approved uses, does that really mean it shouldn’t be done 
if it is in the best interests of humanity and the environment?

While further research may be required to determine the exact dosage, 
mechanisms, and circumstances in which real world harm can occur, there 
are many studies that show BPA is a serious issue and that exposure needs 
to be reined in. However, regulatory agencies have avoided fully admitting 
these risks.

A 2008 National Toxicology Report expressed only “some concern” for 
BPA’s effects on the brain, behavior, and the prostate gland for prenatal and 
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early-age exposure based on current levels of exposure, and even less con-
cern for its possible links with early onset of puberty, birth defects, low birth 
weight, or infant mortality, or for that of reproductive effects in adults includ-
ing those who suffer workplace exposure.306 Again, this is despite a pleth-
ora of independent studies confirming the detrimental health effects of the 
chemical. 

One of the most pervasive aspects of BPA’s impact, and that of industrial 
chemicals in general, is the cost trade-offs between rising food costs and the 
ability of the food industry to better preserve foods with a longer shelf life, a 
strategy that aims to make food more affordable to the consumer. This effort 
to make food more affordable results in a need for long-lasting ingredients, 
processed blends, meals, mixes, and preservatives both in the food and in the 
packaging, as well as elements that help create a desirable appearance, color, 
and smell. For many foods, this results in a seemingly endless list of ingredi-
ents and additives that few could navigate without significant knowledge of 
food science, leaving undereducated sectors of society and children particu-
larly vulnerable.307,308

Both critics and academics have suggested that lower-income families 
may be exposed to more BPA and other toxins. Diabetes, linked with BPA, 
disproportionately affects African-American309 and Hispanic310 individuals, 
those living at or near poverty lines,311 and those living in inner-city urban 
areas.312,313 There is ample evidence to suggest that the affordability of these 
foods may very well play a significant factor in determining the quality and 
level of food safety in someone’s diet.314,315,316,317,318

Adam Drewnowski, Ph.D, a professor in epidemiology at the University 
of Washington in Seattle and the director of the Nutritional Sciences Program, 
has argued that this creates a difficult dilemma in lowering the risk of poverty- 
stricken families who are often faced with “nutrient-poor” but “energy-dense” 
and “good taste, high convenience” low-cost food options with a prevalence 
of red-flagged ingredients that contribute to or compound obesity, diabetes, 
and other health risks.319 This not only goes for the process used to create the 
food itself, but also the packaging the food comes in.

Not only is BPA still currently approved for general food-contact use in 
the United States (aside from baby bottles and sippy cups), but similar rules 
apply in the European Union and Japan as well as many other countries.320 
Despite the lack of regulation forcing BPA’s total removal in these countries, 
others have moved to rid their food supplies of the harmful chemical. In 
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2012, the French parliament voted to ban the use of BPA in all food con-
tainers by 2015, making France the first country to do so.321 Sweden has 
also proposed a total BPA ban.322 Despite the chemical industry’s strenuous 
objections, the Canadian government formally declared BPA to be a “toxic 
substance” in 2010, paving the way for a future full ban.323

As knowledge regarding BPA’s negative health effects becomes more 
common, more and more health-conscious companies are voluntarily regu-
lating BPA out of their own products, with the number of goods encased in 
materials deliberately made without BPA baring “BPA-free” labels. With the 
de facto beginning of a voluntary ban on the use of these plastics, this nec-
essary action, in time, will likely be recognized by the FDA, other American 
regulators, and other nations around the world. 

As the chemical is ubiquitous and the potential health hazards too great 
to ignore, eliminating as many sources of BPA from one’s environment as 
possible is the best strategy. However, there are numerous health and nutri-
tional strategies for eliminating BPA buildup in the body and ways to flush 
the chemical out of bodily stores where it poses continual harm.

Minimizing body fat is the number one best way to keep down BPA. The 
chemical loves to latch on to lipids, and that is primarily where it gets stored 
in the body. So along with its many life-extending benefits, slimming down if 
you are overweight will leave BPA, as well as other harmful chemicals, fewer 
places to be stored. 

The lower you are on the body-mass index (BMI), and the closer to your 
ideal weight you fall, the less likely you are to have as much BPA stored 
up. The good news is that improving your diet to avoid sources of danger-
ous chemicals will also go hand in hand with eating healthy and supporting 
weight loss and proper nutritional management.

BPA is notorious, as noted previously, for its propensity to leach out of 
plastics and food cans into the things we eat and drink, especially when those 
containers are holding warm or acidic foods. So start with seeking out labels 
that declare containers to be “BPA-free.” Such labels have become much more 
common than in the past, appearing at many consumer outlets from low- to 
high-end, and particularly at health and wellness stores. Do not consume hot 
foods in plastic containers or put such containers in the microwave to heat 
foods, and choose wooden or bamboo kitchen utensils over plastic options. 
Also, try to limit canned goods as much as possible, opting for fresh or frozen 
foods instead when possible. 
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BPA isn’t the only endocrine disruptor in this chemical family on the 
market by a long shot. Warnings have already been sounded over bisphenol S 
(BPS),324 while many antibiotics, pharmaceuticals, and Big Agra foods con-
tain other culprits for destabilizing hormones (some of which may not even 
have been recognized as a problem). 

Questions over the safety of BPA-free alternative plastics on the con-
sumer market have already been raised as well. Studies found that brand 
names like “Tritan” and “EcoCare” did indeed keep bisphenol A from leach-
ing into liquids under recommended usages.325 However, other researchers 
have raised questions about just how much is known about the alternative 
plastics currently replacing BPA in the consumer market. George Bittner, a 
professor of neurobiology at the University of Texas, and his team conducted 
a study on numerous plastics advertised on the market as alternatives to BPA 
and subjected them to stress tests. The results of that study found that the vast 
majority of these BPA-free containers also leached estrogen-imitating hor-
mones that interfered with the endocrine system into food.326,327

While some of these results have been challenged, including in a promi-
nent lawsuit by Eastman Plastics (the makers of Tritan), important questions 
remain about the safety of these products that are being used by millions 
around the world every day. BPA may well be best identified as the tip of the 
iceberg of many chemical derivatives of plastic production that pose potential 
health risks. 

Phthalates, various types of polymer materials, and other chemical con-
taminates in plastics have also been suspected of causing negative health 
effects.328

Perhaps when it comes to these plastics, the precautionary principle is the 
most appropriate approach.

As consumers, we would all be wise to exercise some common sense 
and think twice about we’re eating and drinking from, particularly when it 
involves hot and acidic foods. The convenience and flexibility of plastics gives 
several obvious advantages, perhaps in particular with children. However, 
glass, stainless steel, ceramics, and other containers are much safer bets and 
should be used when possible or appropriate.

We can reduce our time exposure to BPA by using foods and safe detox 
agents to promote the excretion of offending chemicals from the body. 
Leafy green vegetables, healing and edible herbs, clean-sourced animal liv-
ers, numerous fortified foods, and especially probiotics and fermented foods 
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provide ample folate (or B-9 folic acid) to the body and help eliminate BPA, 
all while boosting body function and immunity.

Many of the nutritional supplements and foods—including maca root, 
royal jelly, black tea, and beets to name a few—that promote sex drive also 
help regulate the body’s hormone levels and will promote the elimination of 
BPA and other endocrine disruptors.329
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HEXANE

Hexane is a volatile, flammable petrochemical solvent. There are five iso-
mers known as hexanes. N-hexane is the unbranched, basic version, while 
the other four are methylated derivatives of both butane—a flammable gas 
used in fuel blending—and pentane—an agent most widely known for its 
use in creating polystyrene foam. Obtained primarily through the crude oil 
refining process, hexane has a wide variety of industrial uses, including the 
formulation of glues and the manufacturing of many textile goods. Hexane is 
a primary ingredient found in many types of gasoline including jet fuel. Some 
85 percent of the jet fuel used by the U.S. military for example is called JP-4, 
which is made up of 22 percent n-hexane.330

Hexane is listed as a hazardous air pollutant and its dangerous neuro-
toxic effects are noted on the EPA’s Technology Transfer Network. Long-term 
hexane exposure via inhalation causes polyneuropathy, manifesting in weak-
ened muscles, blurred vision, fatigue, headaches, nausea, and numbness in 
the arms and legs.331 Chronic hexane exposure can also cause dermatitis, con-
fusion, jaundice, and coma.332 Mice exposed to hexane in laboratory studies 
were shown to have epithelial lesions in their nasal cavities,333 while rats in 
further inhalation studies showed severe flaccid paralysis and signs of axo-
nopathy (a neurological disease of the axons). Pregnant rats exhibited devel-
opmental toxicity including cell death, abnormal cell growth, and genetic 
alterations.334,335,336 Pulmonary lesions also formed in both rabbits and mice 
in further studies.337

The last thing this description of hexane would conjure up in most peo-
ple’s imaginations is food. Hexane, however, serves another industrial pur-
pose: The food industry uses hexane to extract proteins from soybeans and 
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oils from other grains such as canola and corn. Many soy food additives are 
derived through a process that uses hexane. Soy lecithin, an emulsifier, is 
commonly found in a vast array of products on grocery store shelves includ-
ing everything from chocolate to margarine to bread and beyond. Soy protein 
isolate is routinely found in everything from breakfast cereals to veggie burg-
ers to soups and sauces; it’s also added to many “health food” products such 
as protein bars and meal-replacement shakes. Both of these are commonly 
extracted using hexane. Sadly, even foods labeled as “all natural” may contain 
soy by-products and other ingredients that were derived using the hexane 
extraction process.

In addition, cornmeal and soybean meal extracted during this process are 
given to all grain-fed livestock in the United States, including cows, poultry, 
hogs, and even some farmed fish that are being raised on completely unnat-
ural grain diets. In other words, when people eat those meats on top of their 
regular soy- and corn-based diets, they may be consuming an extra dose of 
hexane residue.

The EPA, while listing hexane as a dangerous air pollutant with neu-
rotoxic effects, claims that hexane is not officially classifiable in regards to 
human carcinogenicity because there is not enough information available 
on hexane’s carcinogenic effects.338 As the EPA’s Integrated Risk Information 
System notes, “No epidemiology or case report studies examining health 
effects in humans or chronic laboratory studies evaluating potential health 
effects in animals following oral exposure to n-hexane are available.”339

The one study the EPA cites in its hexane-toxicity evaluation, regarding 
hexane and cancer in humans, was seemingly not a substantial enough study 
on which to base a judgment call. In the study, published in the Journal 
of Environmental and Occupational Medicine, Beall et al. (2001) determined 
no relationship between hexane and cranial tumors in employees at petro-
chemical research facilities who self-reported both cranial tumors and n-hex-
ane exposure. However, only a small fraction—12 out of the 2,595 workers 
surveyed—even self-reported such tumors, and petrochemical workers are 
obviously exposed to substantial concentrations of chemicals on any given 
day, so singling out hexane as a cause for brain tumors on such a small num-
ber of cases would be next to impossible in that study design.340

The CDC’s Agency for Toxic Substances and Disease Registry public 
health statement on hexane mentions a study where female mice exposed 
to commercial hexane for two years had an increase in liver cancer; however, 
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the ATSDR goes on to say, “Commercial hexane is a mixture, and we do not 
know what parts of the mixture caused the cancer in the female mice,” and 
that n-hexane is not characterized as a carcinogen.341

Most of the research on hexane’s toxicity is based on it being inhaled 
instead of it being ingested, due to the fact that hexane would normally 
never be ingested under natural circumstances; inhalation is typically 
regarded as the primary route of hexane exposure. Now that hexane is so 
widely used in modern food production, however, there is no telling how 
much hexane is being ingested by someone subsisting on the average diet 
in the developed world.

Because it is added to so many foods by its numerous by-products, soy is 
by far the biggest potential dietary source of hexane. According to the report, 
“Behind the Bean: The Heroes and Charlatans of the Natural and Organic Soy 
Foods Industry,” by watchdog group The Cornucopia Institute, “The effects 
on consumers of hexane residues in soy foods have not yet been thoroughly 
studied and are not regulated by the U.S. Food and Drug Administration. 
Test results obtained by The Cornucopia Institute indicate that residues—ten 
times higher than what is considered normal by the FDA—do appear in 
common soy ingredients.”342

In 1995, the EPA released a report on the emission factors for vegetable 
oil processing. The report described how there are two main processes for 
extracting oil from soybeans, and the traditional method of using a screw 
press is not widely used because the efficiency is much lower than using a 
solvent.343 The common approach to extracting oil from soybeans and other 
grains is to literally wash the grains with a solvent, and hexane is the food 
industry solvent of choice. 

Not only are the soybeans washed with hexane/oil mixtures during this 
process, but they are also eventually washed with pure hexane, sometimes 
referred to in the industry as a “hexane bath.” To desolventize the oil, the oil/
solvent mixture is exposed to steam, pumped through heaters and film evap-
orators, and run through a stripping column, theoretically separating hex-
ane out to get reused again and again. But not all the hexane gets removed. 
Ultimately, some hexane residues wind up in the foods created through this 
process. Even the EPA admits that small quantities of hexane are left behind 
after the solvent extraction is complete. The EPA has no data on when the 
hexane volatilizes, but the agency says it will “probably” happen during cook-
ing, as if that is any kind of reassurance to anyone eating this stuff.344
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At these processing plants, hexane emissions are released into the atmo-
sphere through vents and from the transfer and on-site storage of hexane 
at these plants. In addition, the chemical also knowingly winds up in the 
plants’ wastewater (though wastewater emission data has not been collected). 
Millions of pounds of n-hexane are released into the environment from U.S. 
facilities alone every single year.345 In fact, of all the industrial uses for hexane 
that exist—from shoe glue to paint thinner to tire manufacturing to roofing 
materials to jet fuel—over two-thirds of all hexane emissions in the United 
States are actually released by food processing plants.346

One of the scariest issues with hexane-tainted foods concerns baby for-
mulas. In another investigation, The Cornucopia Institute filed a Freedom of 
Information Act (FOIA) request and found nearly one hundred adverse reac-
tions of infants fed formula with hexane-extracted DHA/ARA oils added.347 
These oils are marketed as an additive that makes formula more like breast 
milk and aids in brain development. Adverse effects reported include infants 
suffering painful gastrointestinal problems, including vomiting and diarrhea. 
Some parents even reported seizures. These symptoms only stopped once the 
formula was switched to one that did not have those added hexane-extracted 
oils. The problem is only compounded when the baby is given a soy formula 
created using hexane. Infants who rely on soy-based formulas as their main 
nutrition source for the first six months of their lives are relying on a food 
composed of a main ingredient that is soaked in a neurotoxic petrochemical 
bath before it gets to their bottles. 

As for safety regulations, the U.S. Occupational Safety & Health 
Administration has set a permissible exposure limit on n-hexane at 500 ppm 
in workplace air. OSHA attempted to set a 50 ppm limit, but it was remanded 
by the U.S. Court of Appeals, so that limit is not enforced.348

The bottom line is that the U.S. government does not require food 
companies—even those that produce infant formulas—to test any of their 
products for hexane residues before they are shipped to supermarkets. Just 
because something touts the “organic” label does not automatically mean it 
is hexane-free. In 2009, the U.S. National Organic Standards Board (NOSB) 
voted to allow a de-oiled, nonorganic formulation of soy lecithin prepared 
with both hexane and acetone to remain on its approved ingredient list for 
inclusion in foods labeled as “USDA certified organic.”349 In addition, food 
companies can mislead consumers with foods that proudly bear the phrase 
“all-natural” on their packaging, even though there’s nothing even remotely 
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natural about washing some of the ingredients in a volatile, toxic petrochem-
ical solvent bath.

The Cornucopia Institute has been working to get hexane in food regu-
lated by the U.S. government, even filing legal complaints against supposed 
organic food manufacturers who add hexane-derived ingredients to their 
products, but so far, nothing significant has been done on the regulatory 
front to protect consumers from hexane in their food.
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PESTICIDES

Large-scale, modern agricultural practices have changed the way that billions 
of people eat, and the heavy use of pesticides has become a substantial, even 
integral, part of that food production system. While there is a significant move-
ment to buy foods such as organic produce that are not cultivated with the use 
of pesticides, the simple fact is that most people are regularly consuming foods 
grown with pesticides and often consuming a multitude of pesticide chemicals.

The widespread use of pesticides has become a worldwide trend, with 
farmers in virtually every part of the world adopting Western agribusiness 
models that include pesticide and herbicide treatment as a standard and sig-
nificant input for nearly every conceivable crop. Global pesticide use has con-
tinued to increase since the second half of the twentieth century, with more 
than 5.2 billion pounds of herbicides, insecticides, and fungicides in use as of 
2007,350 and global sales headed toward an estimated $57 billion by 2016.351 
According to Food & Water Watch, herbicide use has increased by 26 percent 
in the United States just since 2001.352

About 89 percent of this lucrative multibillion-dollar agrichemical market 
is dominated by the top ten firms, and the vast majority of the money flows 
to the six largest companies—Bayer, Syngenta, BASF, Dow AgroSciences, 
Monsanto, and DuPont. 

The huge role these companies play in the production of the world’s food 
supply is compounded by the fact that they don’t just produce pesticides; 
they are also involved in specialized seed production, including genetically 
engineered varieties. Bayer is the largest agrochemical producer, and also 
the seventh largest seed company, while Syngenta is the second largest in 
agrochemicals and third in seeds. Monsanto weighs in as the fifth largest 
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in agrochemicals but the premiere giant in seeds, while DuPont follows 
Monsanto in both categories.353

In many of these cases, the proliferation of pesticides is tied to the use of 
crops that are genetically modified by these companies to resist specific pes-
ticides, as with Monsanto’s widely used Roundup Ready soy, corn, and other 
genetically modified seed varieties. But various types of herbicides, insecti-
cides, fungicides, and other toxins are used during one or more stages of plant 
growth in most modern agricultural practices, regardless of whether the crop 
is genetically engineered or not.

At least 60 percent of the herbicides used in global agriculture (by pound-
age) and many types of insecticides, fungicide, rodenticides, and other pes-
ticides have been demonstrated to interfere with the endocrine system and 
reproduction.354 Glyphosate, 2,4-D, and atrazine have estrogen-mimicking 
properties and constitute a nearly ubiquitous presence in global agriculture, 
with millions of tons sprayed annually on crop acreage.

Manmade endocrine-disrupting chemicals have been connected with 
infertility and reduced fertility, deformities, low birth weight, reproductive 
and developmental issues, early onset of puberty, endometriosis, breast can-
cer, and other cancers.355 Many pesticides also target the neurological and 
nervous systems.

As a result of the 1996 Food Quality Protection Act (FQPA) in the 
United States, the EPA created the Endocrine Disruptor Screening Program 
(EDSP) to monitor pesticides and other chemicals that exhibit activity simi-
lar to estrogen (female hormones) or androgen (male hormones), or affect the 
thyroid system or fish and wildlife.356,357 The EPA identified priority chemi-
cals for testing and monitoring, and began evaluating dozens of pesticides for 
endocrine disruption and possible restrictions back in 2009.358

Dozens of first-priority chemicals that are found in pesticides are being 
officially studied and evaluated for their toxic effects. Atrazine, 2,4-D, ben-
fluralin, chlorthal-dimethyl, norflurazon, fenbutatin oxide, propargite, 
acephate, chlorpyrifos, diazinon, dimethoate, disulfoton, ethoprop, mal-
athion, methamidophos, methidathion, methyl parathion, phosmet, tetra-
chlorvinphos, carbaryl, carbofuran, methomyl, oxamyl, carbamothioic acid, 
bifenthrin, cyfluthrin, cypermethrin, esfenvalerate, permethrin, piperonyl 
butoxide, dicofol, endosulfan, propachlor, metolachlor, flutolanil, chloroth-
alonil, linuron, metalaxyl, simazine, propiconazole, tebuconazole, triadime-
fon, myclobutanil, trifluralin, glyphosate, abamectin, toluene, isophorone, 
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phthalates, and methyl ethyl ketone are all under review, though it is unclear 
how long it will take the EPA to make its final decisions, what thresholds 
will be considered “safe,” and what actions they will take to restrict the use of 
dangerous compounds in pesticides.359

Glyphosate

Glyphosate, a derivative of glycine, known more formally as glycine phospho-
nate or N-(phosphonomethyl) glycine, is used as a broad spectrum herbicide. 
Discovered in 1971 and subsequently patented by Monsanto chemist John 
E. Franz,360 today glyphosate is the most widely used herbicide in agricul-
tural production, with more than 15 million tons used annually. Roundup, 
Monsanto’s best-selling hallmark product, is composed of 41 percent glypho-
sate, which makes it the primary active ingredient.361

Glyphostate usage drastically increased as crops genetically modified to 
be glyphosate-resistant came to the market. Patented Roundup Ready GMO 
seeds were developed for use in conjunction with Roundup pesticides, allow-
ing farmers to essentially douse entire fields and kill weeds while preserving 
the glyphosate-resistant crops. Pesticide-resistant genetically modified vari-
eties of corn, soybean, canola, cotton, alfalfa, and sugar beets are all widely 
used today and are sold sterile, preventing their reproduction and requiring 
farmers to buy new patented seeds each year rather than saving them, thus 
increasing profits for the issuing company.

However, since the introduction of Roundup Ready soybeans in 1996 
and Roundup Ready corn in 1998, the heavy use of pesticides required 
to cultivate these genetically engineered seeds has triggered new agricul-
tural problems that have only increased the prevalence of pesticides. Today, 
pesticide-resistant “superweeds” have become a worsening scourge on agricul-
ture, with even the American Chemical Society, one of the largest industry 
organizations, recognizing that pesticide use has doubled and even tripled, 
increasing costs for farmers while simultaneously giving rise to unwanted 
growth that is increasingly unchecked.362 Overall, there has been a threefold 
increase in herbicide-resistant weeds found in farm fields from 2001 to 2011. 
Sounds like a real money maker for the agrichemical business.363

Indeed, scientists have recognized chemical resistance to be inevitable, and 
chemical firms have taken notice of the problem. The dwindling effectiveness 
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of glyphosate, used so universally on the world’s biggest cash crops, has forced 
farmers to find a new approach to protect crops and harvest earnings.364 New 
strategies are being aggressively rolled out to prevent the “useful lifetime” of 
herbicide-resistant genetically modified seeds and herbicides like glyphosate 
from being “cut short.”365

In 2013, the EPA raised glyphosate residue tolerance limits based on a 
petition the agency received directly from the company that produces the 
most glyphosate herbicide in the world, Monsanto.366 The Big Agra giant’s 
request was quietly fulfilled, in some cases doubling tolerances. 

Allowable amounts of glyphosate in oilseed crops such as soybeans and 
flax were officially increased from 20 ppm to 40 ppm. In sweet potatoes and 
carrots, the limit was raised from 0.2 ppm to 3 ppm and 5 ppm, respectively. 
Glyphosate limits on some food crops such as potatoes were raised from 200 
ppm to an astonishing 6,000 ppm. Consumer protection group GMWatch 
began sounding the alarm, warning that genetically modified foods have 
shown a pattern of continual increase in the amount of herbicides necessary 
over the years since they have been introduced, and citing research showing 
that simply raising the oilseed levels from 20 to 40 ppm elevates them to over 
100,000 times the concentration necessary to cause human breast cancer cells 
to grow in a lab.367,368

In the Federal Register listing the FDA’s decision, under the question, 
“Does this action apply to me?” the agency wrote, “You may be potentially 
affected by this action if you are an agricultural producer, food manufacturer, 
or pesticide manufacturer.” What about if you are simply someone who buys 
and eats food in America?

At the same time the FDA was upping the allowable limits for glyphosate 
residues in food, the nation of El Salvador actually outright banned the her-
bicide (along with fifty-two other chemicals) altogether.369

As a result of increasing tolerance to herbicides by weeds, many indus-
try voices are advocating a basket application of glyphosate in addition to 
several other herbicides used in rotation or combination to deter super-
weeds not effectively dealt with by the one-size-fits-all approach that had 
been used on many large-scale monoculture farms. Biotech corporations are 
now advocating that farmers approach crop control with a varied technique: 
include not only a variety of herbicides but a rotation of both crops and 
herbicide-tolerant traits.370,371 Bayer CropScience is expanding the platform 
for its Liberty-brand herbicide by promoting the use of LibertyLink-brand 
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genetically engineered seeds, which are resistant to Liberty’s active ingredient 
herbicide, glufosinate-ammonium.372 Likewise, Monsanto has rolled out its 
Roundup Ready Xtend Crop System line373 to manage issues of glypho-
sate-resistant weeds by introducing stacked genetically modified–resistant 
traits, such as both glyphosate and dicamba or glufosinate.374

The chlorophenoxy herbicide 2,4-dicholorophenoxyacetic acid (2,4-D) 
that was infamously used as the active ingredient in Agent Orange375—a 
defoliant sprayed during the Vietnam War that harmed millions of both 
Vietnamese people and American troops—is now being promoted as a popu-
lar alternative and complement to a glyphosate approach. It is one of the most 
widely used, highly toxic pesticides in existence.

All of this leads to greater and greater volumes of glyphosate and other 
pesticides dispensed during crop production, increasing the potential expo-
sure for consumers, in ground and surface water, and in the environment in 
general. Scientists have found the potential for gene flow between genetically 
engineered crops given trait resistance to weed species, causing a decrease in 
the effectiveness of herbicides in controlling competing growth.376

Despite the widespread use of glyphosate in commercial agriculture, nei-
ther the FDA nor the USDA test for glyphosate residue on food in either the 
FDA’s Pesticide Residue Monitoring Program (PRMP) or the Department of 
Agriculture’s Pesticide Data Program (PDP).377

A study on the negative health impacts of human exposure to glyphosate 
concluded that, “Negative impact on the body is insidious and manifests slowly 
over time as inflammation damages cellular systems throughout the body.”378 
If this study holds true, it indicates that glyphosate could be inflicting long-
term, virtually untraceable damage to the health of millions of individuals.

Researchers from MIT and former government environmental contrac-
tors found that glyphosate “enhances the damaging effects of other food-
borne chemical residues and environmental toxins” by interfering with 
certain enzymes and healthy gut bacteria levels. By magnifying unhealthy 
toxins and contributing to chronic inflammation, glyphosate contributes to a 
wide range of ailments including gastrointestinal disorders, obesity, diabetes, 
heart disease, autism, Alzheimer’s disease, infertility, and cancer.379,380

The organization Earth Open Source compiled existing data and scien-
tific papers to demonstrate that glyphosate exposure is linked to a variety of 
birth defects but that industry and government entities have done little to 
warn the public or stop potentially harmful effects from occurring.381,382
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In February 2016, the FDA reluctantly announced it would begin test-
ing foods for glyphosate, but the agency failed to declare what laboratory 
methodology it would use, leaving open the possibility that they would 
rely on a method that could be deliberately chosen to demonstrate very low 
“recoverability” rates (effectively downplaying the actual glyphosate contam-
ination of foods). 383

Triazines

Triazines are organic chemicals made up of three carbons, three hydrogens, 
and three nitrogens in a heterocyclic ring, with several herbicides and the toxic 
substance melamine as key derivatives. Atrazine, simazine, and propazine are 
all well-known and widely used chlorinated triazine pesticides.

Atrazine is the active ingredient in the best-selling herbicides sold by 
agrichemical and seed giant Syngenta. Their products have been some of the 
most widely used pesticides in the United States for decades, with more than 
75 million pounds applied each year to corn, sorghum, sugarcane, and other 
crops and golf courses, lawns, rights-of-way, and other locations to control 
broadleaf and grassy weeds.384 Altrazine is also one of the older pesticides still 
in use, having been first registered back in 1958. 

This class of herbicides has been closely tied to neuroendocrine devel-
opmental and reproductive effects in laboratory studies, and there is ample 
reason to believe this pattern of toxicity could impact both human health and 
environmental systems.385

Along with both neurological- and endocrine-disrupting toxic effects, 
atrazine has been shown to synergistically amplify the harmful attributes of 
other pesticides, such as organophosphates, through an oxidative enzymatic 
process for a greater total toxicity.386,387 However, this is not the case in every 
combination with every chemical.

Banned in the European Union for its known harmful effects since 2004, 
atrazine has been identified as a major water supply contaminate inside the 
United States, with the EPA and other regulators acknowledging widespread 
incidents of the herbicide above the set Maximum Contaminant Level of 
3 ppb.388 The World Health Organization has set a guideline value for atra-
zine in drinking water of 2 µg/L (ppb).389
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More than 2,000 water districts in the U.S. Midwest filed a class action 
lawsuit against Syngenta over high levels of groundwater contamination from 
cropland runoff of atrazine, which affected the drinking water of a reported 
52 million Americans.390 The case was settled for $105 million, with Syngenta 
agreeing to pay filtration costs while admitting no liability and maintaining 
that “no one ever has been or ever could be exposed to enough atrazine in 
water to affect their health.”391

Atrazine is the most commonly detected pesticide in U.S. waters,392 and 
it has been linked to altering the sex of amphibians, including the develop-
ment of female sex organs and eggs, and hermaphroditism in male frogs at 
levels in the water of 0.1 ppb, contributing to a decline in the species.393 A 
study on atrazine’s effect on plankton found that it inhibited photosynthesis 
and slowed phytoplankton growth in ponds at a relatively low concentration 
of 1 to 5 µg/L.394

Another study found that poplar trees were able to uptake and metab-
olize atrazine into less harmful derivatives, suggesting that trees and other 
vegetation could be used to remediate tainted soils.395

Simazine and propazine pose similar issues of runoff and toxic environ-
mental contamination where they are used as herbicides.396,397

Organochlorines

Composed of chlorine, carbon, and hydrogen, organochlorines are one of the 
most widely used classes of agricultural chemicals, used particularly as an insec-
ticide. Many of its compounds are of serious concern as “persistent organic 
pollutants” readily biomagnify in animals and the environment, posing risks 
throughout the spectrum of life. Like other organic pesticides composed with 
hydrocarbons, organochlorines are known for their neurotoxic effects.398

“Reproduction and endocrine dysfunction, immunosuppression, and 
cancer” are just some of the known impacts on human health associated with 
these compounds. The United Nations Environment Programme (UNEP), 
under advisement from the International Programme on Chemical Safety 
(IPCS), classified many of the known and likely carcinogens that fall under 
organochlorines, including many types of pesticides.399

Though some of these are still in use, many have been banned or heavily 
restricted in nations throughout the world in light of evidence about their 
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potential and actual harm. Among these are dioxins, DDT, heptachlor, 
pentachlorophenol, 1,1-dichloro-2,2-bis-(p-chlorophenyl)ethylene (DDE), 
mirex, aldrin (which converts to dieldrin), chlordane, dieldrin, endrin, hexa-
chlorobenzene, polychlorinated biphenyls (PCBs), polychlorinated diben-
zo-p-dioxins, polychlorinated dibenzofurans, and toxaphene. According to 
the UNEP, researchers, and many other authorities, “convincing substantive 
evidence exists for the actual and potential toxic impact of these substances.”

The United Nation’s Stockholm Convention on Persistent Organic 
Pollutants established a treaty in 2001 in an attempt to limit organochlorine 
use.400 However, studies have found dozens of these compounds throughout 
the developed and developing world, in spite of bans on their use in many 
countries.401

The environmental persistence of these toxins and their ability to trans-
port across the food chain after being produced under industrial conditions 
poses an ongoing threat. For instance, samples show significant levels of 
organochlorine pesticides still accumulate in many soils, even decades after 
their use is discontinued. These compounds don’t break down easily and are 
attracted to fat tissue, where they are readily stored.

People are primarily exposed to organochlorines through their diet. 
Organochlorines are most prevalent in animal fats, meat, and dairy,402 but 
have been known to accumulate significantly in other sectors of the food 
supply as well.403

DDT (dichloro-diphenyl-trichloroethane) was one of the most widely 
used insecticides during the middle of the twentieth century, playing a sig-
nificant and celebrated role in combating malaria around the world. Later, it 
became infamous as an environmental super-toxin in Rachael Carson’s 1962 
Silent Spring, which sparked media coverage, global concern, and bans on 
DDT, as well as the efforts of environmentalists and U.S. Fish and Wildlife 
Service employees that led to wider reforms and played a role in the creation 
of the U.S. Environmental Protection Agency. DDT, however, continues to 
have its defenders, including expert opinions and industry players that have 
disputed the evidence for its toxicity and carcinogenic effects,404,405,406,407,408 
particularly in the wake of the book’s release.409,410,411 Regardless, studies con-
tinue to produce ample reason for concern, and the precautionary principle 
should apply for those making an effort to reduce their exposure to toxins.

Other studies have shown that DDT exposure has been connected to 
breast cancer,412 testicular cancer,413,414 and endocrine disruption, while animal 
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studies have found it to be tumor promoting.415 DDT, along with many other 
organochlorines including DDE, dieldrin, methoxychlor, dicofol, and many 
types of PCBs, is an estrogen mimicker, and therefore can affect the endo-
crine system, fertility, prenatal development, and sexual function. Ultimately, 
many organochlorines are suspected human carcinogens and linked to can-
cers in animal studies, including aldrin, dieldrin, chlordane, DDT, HCH, 
heptachlor, toxaphene, and dicofol.416,417

A study lasting more than a decade found that exposure to persistent 
organochlorines increases the risk of diabetes, even at relatively low levels 
of contact.418 Studies in New York linked DDE to a significant increase in 
breast cancer, suggesting that other organochlorines may also play a role.419 
Meanwhile, some studies have considered the impact of combinations of 
organochlorines in estrogen-like effects on the human body, including their 
contribution to reproductive issues,420 breast cancer,421 and testicular cancer.422

With the lingering presence of organochlorines in the environment and 
their propensity to bioaccumulate up the food chain while resisting degrada-
tion and metabolizing, it is worth noting that certain species of fungi have 
been found to break down persistent organic pollutants (POP) and other 
pesticide pollutants. The white rot fungi species Phlebia was found in studies 
to remove between 71 percent and 90 percent of the pervasive toxin hepta-
chlor, giving promise to strategies to reduce levels of these harmful synthetic 
chemicals.423

Organophosphates

Organophosphate pesticides, another of the most widely used types of insec-
ticides, are recognized by the EPA for their toxic effects on life, with data 
showing adverse effects on humans and wildlife, especially to bees, which can 
suffer acute deadly poisoning.424,425 They have known effects on the nervous 
system in acute as well as chronic doses, and also count among their class 
several types of nerve agents, including Sarin and VX gases.

Malathion and parathion, among other organophosphates, became pop-
ular substitutes for organochlorines, as the highly toxic phosphates are more 
readily broken down under environmental conditions than the “persistent” 
chlorines and thus are assumed to be safer. Parathion was first synthesized in 
1944 by IG Farben chemist Gerhard Schrader, who also discovered Sarin and 
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Tabun nerve agents for the first time in the late 1930s under Nazi scientific 
research efforts.426 Schrader’s pioneering research into organophosphates was 
carried over into Bayer AG, which broke off from IG Farben after World War 
II, while global chemical companies used his research to develop a commer-
cially successful parathion pesticide.

Parathion is one of the most toxic substances used in agriculture. It is 
listed as a possible human carcinogen under EPA guidance427 and further 
as a known endocrine disruptor, according to several authorities.428 It has 
impacted the reproduction, development, and behavior of amphibians, fish, 
and aquatic life, and is highly toxic to honeybees.429 Ethyl parathion is acutely 
toxic in high doses, and poses an immediate risk to farm workers and oth-
ers.430 Hundreds of workers have been killed or severely harmed by this pes-
ticide. Its application and usage is severely restricted, and it has now been 
banned in the United States; all registered use ceased in 2003.431

The EPA banned the use of organophosphates for residential applica-
tions in 2001.432,433 However, it remains a mainstay of commercial agricul-
ture, though there are signs that many varieties will eventually be phased 
out. Studies have shown numerous connections between organophosphorus 
pesticides and poor neurobehavioral development, particularly with regard to 
exposure to fetuses and young children.

A May 2010 National Health and Nutrition Examination Survey con-
firmed a connection between organophosphate pesticide levels in the urine 
of children and the prevalence of attention-deficit/hyperactivity disorder 
(ADHD).434 This prompted widespread media coverage on CNN and other 
outlets warning consumers that pesticide exposure could be harmful and 
recommending organic and local produce, both of which have significantly 
lower levels of pesticide residue, as a route to minimize risk.435

New research continues to show that the organophosphates already 
understood to be harmful to the nervous system and brain can also affect 
short-term memory, reaction time, and other neurological and develop-
mental issues, even from chronic low-level doses,436 particularly during 
the vulnerable periods in the womb and first few years of life.437,438,439 
Occupational exposure through farming is also a significant source for neu-
rotoxicity440 and nerve-function decline.441 Berkeley researchers found that 
exposure in the womb to organophosphates, including among pregnant 
farm workers, correlated with a five-point drop in IQ measured in children 
at seven years of age.442
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Among the most common organophosphate pesticides and other com-
pounds that have been or are still in use are parathion, methidathion, mal-
athion, chlorpyrifos, diazinon, trichlorfon, dichlorvos, monocrotophos, 
dimethoate, dicrotophos, oxydemeton-methyl, disulfoton, mevinphos, meth-
amidophos, acephate, stirofos, profenophos, sulprofos, isofenphos, azinphos- 
methyl, phosmet, and dialifor herbicides, including phenoxy herbicides.

Fenitrothion, another organophosphorus pesticide, has exhibited 
anti-androgen effects in studies on insect species,443 demonstrating further 
endocrine-disrupting results of estrogen and androgen mimics among chem-
ical pollutants.

Pyrethroids

Pyrethroids are another class of organic pesticides that offer both power-
ful effects as insecticides and the potential for neurotoxicity as, essentially, 
another type of nerve agent.444 They have been used worldwide to control 
mosquitoes and other flying insects, as well as in agricultural and household 
applications.445 Mosquito-control departments across the world have sprayed 
pyrethroid compounds into their municipalities to undermine mosquito 
populations.

Pyrethroid compounds are commercially stabilized from naturally occur-
ring pyrethrins, which are extracted from chrysanthemum flowers grown in 
and near Kenya that hold natural botanical insecticidal properties. However, 
these pyrethrins are not very persistent and typically break down in sunlight 
and water,446 so scientists in the early twentieth century synthesized pyre-
thrins with agents such as MGK-264 and piperonyl butoxide to preserve the 
pyrethrins and allow them to resist breaking down in the environment. While 
this makes them more potent insecticides, it also enhances their risk of bioac-
cumulating in mammal fat tissues and in the food chain.447

Allethrin, bifenthrin, cyfluthrin, cypermethrin, cyphenothrin, deltame-
thrin, esfenvalerate, fenpropathrin, fenvalerate, flucythrinate, flumethrin, 
imiprothrin (Raid-brand products), lambda-cyhalothrin, metofluthrin, per-
methrin (Biomist-brand products), prallethrin, resmethrin (Scourge-brand 
products), sumithrin (Anvil-brand products), tau-fluvalinate, tefluthrin, 
tetramethrin, tralomethrin, and zeta-cypermethrin are all pyrethroids.448,449
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Pyrethroids pose a danger to bees and other beneficial flying insects, and 
they have known neurotoxicological impacts on people and the environment. 
They excite neurological activities and can overstimulate the nervous system; 
exposure to these compounds has been connected to repetitive sensory organ 
signals and activity, delayed reaction time, motor nerve and skeletal muscle 
fiber issues, neurotransmitter-release enhancement, certain negative cardio-
vascular effects, respiratory irritation, paresthesia, and sensory irritations.450,451

Pyrethroid compounds have been found to pollute surface waters, 
impacting the populations of aquatic invertebrates that fish and other wild-
life depend on. A study of California’s Sacramento–San Joaquin River Delta 
exposed major contamination from runoff and waste disposal, at levels con-
centrated enough to pose acute toxicity to amphibians.452 The common use 
of pyrethroids suggests that such waterway pollution may be widespread.453

Additionally, thousands of textile factory workers in China have been 
exposed to unusually high levels of pyrethroid insecticides that are used to 
treat cotton, wool, and other textile materials, highlighting another route of 
potential exposure that may be occurring on a larger scale in the workplace.454

Carbamates

Carbamates are a class of organic pesticides composed of carbamic acid. Like 
organophosphates, they toxify both insects and mammals by blocking an 
enzyme called acetylcholinesterase, which is important for regulating neuro-
transmissions in the nervous system.455 An inability to break down acetylcho-
line after signals are passed across the synaptic gap leads to exhaustion and 
nervous shock in the organism. Carbamate toxicity in humans also triggers 
depressed levels of red blood cell cholinesterase.456 Key carbamate insecti-
cides include aldicarb, carbofuran, ethienocarb, fenobucarb, oxamyl, and 
methomyl. 

Fenoxycarb, a relatively new and effective mosquito control457 and insecti-
cide agent, stands apart in the carbamate class as a juvenile hormone mimicker, 
preventing the transformation of egg to larva, or larva to pupa, or other stages 
of insect metamorphosis.458 Unlike other carbamates, it is not a neurotoxin 
and is generally less harmful to vertebrates, though still toxic.459 Its hormonal 
activity makes it an endocrine disruptor, and, like many other pesticides and 
industrial chemicals, it can interfere with the life cycles of crustaceans.460
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Propoxur (insecticide), carbaryl (nematicide), and chlorpropham and 
propham (plant growth regulators) are all listed as suspected human carcin-
ogens, though they are not classified as such by the International Agency for 
Research on Cancer (IARC).461 Propoxur is highly toxic to honeybees.462

Arsenal pesticides

As previously discussed in the arsenic section, many prominent pesticides of 
the late nineteenth century and much of the twentieth century were com-
posed of toxic arsenic compounds.

“Paris Green” [copper(II) acetate triarsenite],463 lead arsenate, calcium 
arsenate, and numerous other types of arsenic-based pesticides were widely 
used in agriculture and other applications until other pesticides, such as 
DDT, replaced them.464 Later, most of these arsenate pesticides were banned 
or discontinued based on the risk of heavy metal toxicity. Chromated copper 
arsenate (CCA) was almost universally used in nearly all treated lumber for 
several decades until it was voluntarily discontinued from most uses toward 
the beginning of the twenty-first century.465

A few arsenic-based pesticides are still used in the developing world, but 
most usage has now ceased. However, decades of heavy use have led to per-
sistent contamination in a significant percentage of soils where arsenic was 
used as a pesticide in orchards, row crops, and other types of agriculture,466 as 
well as areas near treated lumber.467 This practice led to arsenic accumulation 
in foods, as well as other toxic ingredients used in these pesticides, such as 
lead and chromium VI. See the arsenic section (beginning on page 14) for 
more information on this issue.

Neonicotinoids

Neonicotinoids are among the newest class of pesticides, synthesized by indus-
try only since the early 1980s. Similar in composition to nicotine, they stim-
ulate acetylcholine areas in nicotine receptors, creating excitotoxicity.468 These 
compounds target neurological behavior and the nervous system, as do many 
other pesticides, but were implemented to replace alternatives like organophos-
phate and carbamate pesticides that are considered more toxic to mammals.
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The neonicotinoid imidacloprid has become the world’s most popular 
insecticide,469,470 while other neonicotinoids, including acetamiprid, clothian-
idin, sulfoxaflor, nitenpyram, nithiazine, thiacloprid, and thiamethoxam, 
have also been rolled out as insecticides and pesticides.

Studies on the full impact of neonicotinoids on human health are still 
emerging, but so far, just as with every other chemical pesticide, the results do 
not look very promising. The immunosuppressive and cytotoxic effects fol-
lowing twenty-eight days of oral imidacloprid exposure in mice, for example, 
recently caused researchers to determine that “long-term exposure could be 
detrimental to the immune system.”471

Clothianidin, imidacloprid, and thiamethoxam have recently come 
under fire and since been restricted for their connection to honeybee deaths. 
An investigation by Italian researchers showed that these compounds were 
undermining bee immune systems and promoting replication of a viral 
pathogen attacking their health.472 (See the section that follows for more 
information.) These neonicotinoids have also severely impacted birds, fish, 
amphibians, and other wildlife, according to research.473

In December 2013, the European Food Safety Authority’s panel on Plant 
Protection Products and their Residues (PPR) announced a potential link 
between two neonicotinoids—acetamiprid and imidacloprid—and develop-
mental neurotoxicity. According to an EFSA press release, “The PPR Panel 
found that acetamiprid and imidacloprid may adversely affect the develop-
ment of neurons and brain structures associated with functions such as learn-
ing and memory.”474

The EFSA recommended further study and a reduction in current guid-
ance limits.

Effect of pesticides on bees

As previously mentioned, honeybees are adversely affected by pesticides, 
which is largely problematic as bees are responsible for pollinating over one 
hundred different food crops worldwide. It is widely cited that every third 
bite of food consumed was produced in part with a bee’s help. In short, bees 
equal food. In the past few years, however, stories of mass bee deaths and 
colony collapse disorder (CCD) have emerged as a “red alert” issue for many 
countries around the world. Some reports have even suggested that up to 
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40 percent of hives have disappeared in the United States.475 The culprit? 
Independent scientific consensus says pesticides are to blame. 

A recent analysis sampling bee pollen from twenty-three U.S. states and 
one Canadian province found ninety-eight different pesticides and metab-
olites, up to 214 ppm in a single sample. Each sample averaged at least six 
different pesticide residues, with one sample containing thirty-nine different 
kinds.476

As you might naturally suspect, research has verified that repeated pesti-
cide and insecticide exposure exhibits deadly effects on bees.477 Studies have 
also concluded that decades of widespread pesticide use is ultimately to blame 
for mass bee deaths and CCD.478 One research-supported theory on how this 
works shows that pollen contaminated with high levels of fungicides weaken 
the bees’ immune systems, allowing them to be much more susceptible to 
pathogenic bacteria and viruses.479,480

Scientists have discovered that treating bees with commonly used neon-
icotinoid systemic pesticides meant significantly reduced growth rates and 
a full 85 percent reduction in new queen bees; they concluded, “Given the 
scale of use of neonicotinoids, we suggest that they may be having a consid-
erable negative impact on wild bumblebee populations across the developed 
world.”481 Further research on thiamethoxam, another neonicotinoid, found 
that even nonlethal exposure caused high bee-mortality rates due to homing 
failure so pervasive, it could collapse an entire colony.482 When tens of mil-
lions of bees died in Ontario, Canada, in 2013, the beekeeper who owned 
them told CBC Radio it was neonicotinoid exposure.483

With the scientific finger pointed at pesticides as the mass murderer of 
millions of bees, the European Union decided to ban several different types 
of pesticides in 2013—including neonicotinoids clothianidin, imidaclo-
prid, and thiametoxam—produced by biotech firms Syngenta and Bayer.484 
Clothianidin, you’ll recall from earlier, was the industry replacement for 
organophosphates after they found them to be dangerous to human health 
and the environment. Syngenta responded by announcing it would take the 
European Commission to court for what the company felt was a wrongful 
linkage of Syngenta’s thiamethoxam to bee deaths.485

The EU ban—backed by research data—did not stop the EPA from 
boldly concluding that clothianidin posed no imminent hazard to bees, 
and, as such, the agency denied a petition by beekeepers and environmental 
watchdog groups to suspend its use.486 The EPA and the USDA released a 
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joint report in 2012 asserting that further research is needed to find out what 
is killing the honeybees,487 but seeing as how the USDA essentially subsidizes 
the genetically modified food industry (promoting biotechnology exports is 
officially listed as one of the USDA’s four main strategic goals), there is little 
reason to believe the U.S. government will reasonably rein in agrichemical 
use in America.

Pesticide food and water residues

What is the end of the line destination of pesticides? Are they ingested into 
human bodies? Are their known toxic effects contributing toward a sharp 
decline in the health among Americans, Westerners, and, increasingly, people 
from developing nations around the world?

Dietary exposure to pesticides is indeed widespread, as the variety of syn-
thetic chemical pesticides used by conventional agriculture has been shown to 
wind up in residual form in the daily diets of most consumers. 

Independent laboratory tests conducted by the USDA’s Pesticide Data 
Program, the Department of Pesticide Regulation’s California State Residue 
Monitoring Program, and the Consumers Union have all demonstrated that 
pesticide residues found in grocery stores are consistently higher in conven-
tionally grown foods and those grown with integrated pest management 
(IPM) techniques than in certified organic produce.488 Lab tests found three 
times as much potentially harmful residue in conventional produce (73 per-
cent of tested samples) than in organic produce (23 percent of tested sam-
ples), while food grown using integrated pest management and classified by 
the EPA as No Detectable Residues (NDR) had nearly twice the residue levels 
of organic produce (in 47 percent of tested samples).489

Among these residues, banned organochlorine pesticides, no longer used 
in agriculture, were found as a common contaminant among all three cate-
gories, as many soils remain contaminated with organochlorine constituents. 
About 40 percent of the pesticide residues found in organic foods were hits 
from this source, demonstrating how the past use of discontinued and banned 
harmful chemicals can continue to impact food safety and pose potential 
health hazards.

Worse, many of the conventional and IPM-treated produce contained 
multiple pesticide residues, with some crops like spinach and green pepper 
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containing traces from as many as fourteen pesticides. Organic products only 
rarely (6–12 percent of lab tests) showed multiple pesticides.

The organic label has grown in popularity in part as a means of avoiding 
exposure to pesticides. However, some organic farms do employ some types of 
organic-approved pesticides, though they are banned from using most of the 
synthetic chemicals that are widely used in conventional agriculture. USDA-
certified organic foods490 are allowed to be cultivated with certain chemical 
additives but are legally required to use chemicals that are classified as not 
harming the environment or human health.491 While many organic farms 
may make an earnest effort to produce the cleanest and best foods possible, 
there is room for concern that some organic-certified producers may in reality 
be cutting corners and taking advantage of legal loopholes in a way that most 
conscious consumers would find worrisome and in violation of their reasons 
for choosing organic options.

For example, some organic produce has been grown using rotenone- 
pyrethrin, a naturally occurring insecticide and piscicide (fish killer) derived 
from plant seeds, which is allowed under USDA organic standards but has 
nevertheless been connected with Parkinson’s disease in rat studies.492,493 
Spinosad is another naturally derived insecticide, produced from fermented 
bacteria, that was given approval for use in organic farming by the USDA 
National Organic Program (NOP)494 but has been found to produce toxic 
effects in rats in both chronic and sub-chronic conditions.495

Nevertheless, certified organic produce is a much safer choice than con-
ventional produce—which regularly uses a broad spectrum of pesticides with 
potential health effects—for anyone applying the precautionary principle to 
limit their exposure to these chemicals even before their full toxicity has been 
demonstrated.

Furthermore, food is not the only way we are exposed. Municipal drink-
ing water as well as groundwater-sourced well water both pose frequent and 
potential sources of exposure to pesticides, as contamination is widespread 
and under regulated. Thus, the use of a thorough home filtration system for 
all drinking water, as well as for showers and sinks, is advisable. There are now 
many options on the market capable of filtering out atrazine, glyphosate, 2,4-
D, and others in the spectrum of pesticide contaminates.
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F O O D  I N G R E D I E N T S 
A S  C O N T A M I N A N T S

The 1958 Delaney Clause, an amendment to the Federal Food, Drug, and 
Cosmetic Act of 1938, originally said that the FDA could not approve 

any additives known to cause cancer in lab animals or in humans and that no 
carcinogenic agents could be allowed in food whatsoever. This all changed in 
1988 when Michael R. Taylor, a former Monsanto vice president for public 
policy and current FDA deputy commissioner for foods, wrote his de minimis 
interpretation of the clause published in the International Journal of Toxicology, 
stating that if the risk of the carcinogen was “de minimis,” or too minor to 
warrant consideration, then the food should be able to be sold anyway.496

Allowing for de minimis amounts of carcinogens only takes into account 
acute poisoning and does not consider the chronic, long-term effects of small 
amounts of cancer-causing agents here and there over time. And it throws the 
door wide open for additives.

As Dr. Jacqueline Verrett, former FDA member–turned–whistleblower 
who oversaw the approval of aspartame, wrote in her book Eating May Be 
Hazardous to Your Health, “Under the guise of basic research the FDA is using 
your tax money—quite a bit of it—to try to prove a pet theory that carcinogens 
can be used safely in food, and to subvert the Delaney clause. The experiments 
will be used, then, to decide not which chemicals are carcinogens and unsafe 
for you to eat, but how much of a carcinogen you should be allowed to eat.”497

Until the FDA changes its regulatory decisions, foods purchased every day 
by American consumers will continue to be formulated with small quantities of 
carcinogenic chemicals the FDA insists are “safe” in the quantities consumed.
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ASPARTAME

If you have chewed a piece of gum purchased from your average grocery 
store in the past few decades, there’s a good chance it contained aspar-
tame. Aspartame—known by its brand names Equal®, NutraSweet®, and 
AminoSweet®—is one of the most widely used artificial sweeteners on the mar-
ket today. Many people do not know the history of aspartame or even what it 
is made out of, just that it’s common on supermarket shelves. Aspartame can 
be found in a wide variety of foods including candy, yogurt, desserts, flavored 
waters, sports and energy drinks, coffee drinks, instant breakfast shakes, diet 
beverages (especially diet sodas), vitamins, over-the-counter medicines, and 
so much more. 

Two hundred times sweeter than sugar, aspartame is being consumed by 
two-thirds of the population in over six thousand products in one hundred 
countries worldwide.498

It’s also one of the most addictive neurotoxins still used in the food supply.

What is aspartame?

Aspartame is composed of 40 percent aspartic acid, 50 percent phenylalanine, 
and 10 percent methanol, and is excreted by genetically modified E. coli 
bacteria.

Aspartic acid is a nonessential amino acid, meaning the body can produce 
what’s needed on its own. Aspartic acid also functions as a neurotransmitter.

Phenylalanine, another amino acid, helps the brain create active nerve 
chemicals that affect mood, like epinephrine and dopamine. Too much 
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phenylalanine can lead to chemical imbalances, such as a decrease in the 
amount of serotonin the body produces over time. Perhaps best known for 
managing moods, serotonin also regulates sleep, appetite, and muscle con-
traction, and it even affects memory and learning abilities. Serotonin also 
keeps us from craving carbohydrates and helps us limit overconsumption; 
in other words, people with aspartame-induced serotonin inhibition may be 
driven to eat more.

Methanol—or methyl alcohol—is literally known as wood alcohol. It 
is an industrial solvent typically found in antifreeze, paint, copy machine 
fluids, windshield wiper fluid, varnish, and fuel additives. The U.S. National 
Library of Medicine’s MedlinePlus website (with the tagline “trusted health 
information for you”) says methanol is considered a “nondrinking type” of 
alcohol, and overdose can cause all kinds of awful symptoms, including head-
aches, blindness, difficulty breathing, convulsions, seizures, low blood pres-
sure, coma, liver dysfunction, nausea, vomiting, abdominal pain, leg cramps, 
weakness, and even bluish-colored lips and fingernails.499

Aspartame is an excitotoxin; that is, ingesting too much aspartame 
can actually stimulate overexcited neurons to the point of cellular death, 
which is particularly dangerous for people with weakened immune systems 
or young children who do not have fully developed blood–brain barriers. 
In fact, the EPA officially listed aspartame as a “chemical with substantial 
evidence of developmental neurotoxicity” on its database of developmental 
neurotoxicants.500

There are at least ninety-two side effects of aspartame ingestion that have 
been reported to the FDA, including headaches, nausea, vomiting, abdom-
inal pain, diarrhea, memory loss, fatigue, dizziness, vision changes, rashes, 
muscle weakness, insomnia, hives, numbness, tingling, menstrual changes, 
difficulty breathing, and seizures, just to name a few.501

Although it is in so many different foods and drinks, aspartame is most 
well known for being added to beverages, especially diet sodas. Unfortunately, 
aspartame has demonstrably limited stability in liquid, and studies have 
shown that over time, the additive breaks down into formaldehyde and 
diketopiperazine (DKP), a brain tumor agent.502 This breakdown happens 
even if the product containing aspartame is kept chilled in the refrigerator, 
but it seems to accelerate when the item is left at room temperature or—
worse—heated.503,504 Trocho et al (1998) determined, “aspartame consump-
tion may constitute a hazard because of its contribution to the formation of 
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formaldehyde adducts.”505 This independent research showed that the form-
aldehyde from aspartame accumulates in the brain, liver, kidneys, and other 
organs. 

Another study from 2006 demonstrated aspartame’s multipotential car-
cinogenic effects when rats were given aspartame in their food during an 
eight-week study. Findings included an increase in kidney tumors in females, 
an increase in peripheral nerve tumors in males, and an overall increase in leu-
kemia and lymphoma in both sexes. Based on the study results, the scientists 
concluded that a change in the “use and consumption of APM [aspartame] 
is urgent and cannot be delayed.”506 In a follow-up study in 2007, scientists 
found that rats fed low doses of aspartame before birth and throughout their 
lifetimes developed significantly more leukemias and lymphomas, with an 
additional significant, dose-related increase in breast cancer in females.507 Five 
years later, Schernhammer et al (2012) published findings in the American 
Journal of Clinical Nutrition that showed that ingesting aspartame-containing 
sodas increased the risk of certain cancers, including lymphoma and multiple 
myeloma, in men.508

Even though aspartame is used as a sugar substitute in diet foods and 
beverages and is promoted to people with diabetes and those who want to 
lose weight or keep weight off, in one independent study, diet soft drink 
consumers ended up with a 70 percent greater increase in waist circumference 
as a group than nondrinkers, and, in another, heavy aspartame exposure was 
shown to directly contribute to increased blood glucose levels and a higher 
risk of diabetes in mice.509

Due to all the horrid side effects, Dr. Hyman Roberts spent two decades 
researching the additive, which culminated in a 1,038-page book titled 
Aspartame Disease: An Ignored Epidemic that coined the phrase “aspartame dis-
ease” in 2001. Roberts published numerous aspartame studies and responses 
to studies throughout his career, connecting aspartame to a multitude of neg-
ative health effects and diseases, including headaches, high blood pressure, 
increased pressure inside the skull, brain tumors, low blood platelet count, 
and allergic reactions/anaphylaxis.510,511,512,513,514,515

In a letter to the editor of the Texas Heart Institute Journal tying aspar-
tame to Graves’ disease and pulmonary hypertension, Roberts wrote, “I 
have written about aspartame disease for more than 2 decades, because of 
the profound adverse neurologic, cardiopulmonary, endocrine, and allergic 
effects of aspartame products . . . My own database exceeds 1,300 victims 
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of aspartame-related illnesses, with a 3:1 preponderance of women.”516 In a 
study of 505 people who reported negative reactions to drinking aspartame, 
Roberts found that two-thirds of respondents felt their symptoms improve 
within just two days of not ingesting any aspartame.517

If it’s so horrible for us, how did aspartame get 
approved?

Even though the FDA lists aspartame as generally recognized as safe, it didn’t 
start out that way; in fact, aspartame failed to win FDA approval for nearly 
two decades. When it finally did get approved, it was only under a cloud of 
controversy.

The facts have been meticulously laid out in evidence file #7 of FDA 
docket # 02P-0317.518 While James Schlatter was developing a new ulcer drug 
for chemical company G.D. Searle (bought out by Big Agra giant Monsanto 
in 1985) in 1965, he accidentally discovered aspartame. Searle contracted bio-
chemist Dr. Harry Waisman, then director of the University of Wisconsin’s 
Joseph P. Kennedy Jr. Memorial Laboratory of Mental Retardation Research 
in 1970. As a pediatrics professor and biochemist, Waisman was a respected 
expert in phenylalanine toxicity, and Searle needed respected experts to per-
form studies on aspartame to get FDA approval. Of the seven infant monkeys 
Dr. Waisman fed aspartame-laced milk to, five suffered grand mal seizures and 
one died. Waisman himself also died unexpectedly at age fifty-eight the fol-
lowing year in 1971, preventing him from any further study on the chemical. 

Also in 1970, Dr. John Olney informed Searle of findings from his inde-
pendent work in which he found that dosing mice orally with glutamate 
and aspartate in free form (unbound to proteins) caused brain damage.519 
In 1973, G.D. Searle submitted more than one hundred studies to support 
their position that aspartame was safe, 80 percent of which were completed 
by Searle or its contractor Hazleton Laboratories, in an attempt to get aspar-
tame approved. An FDA doctor from the agency’s Division of Metabolic 
and Endocrine Drug Products declared the information submitted was sci-
entifically lacking in numerous areas, including missing data on absorption, 
excretion, metabolism, half-life, and bioavailability. The FDA ruled that it is 
impossible to scientifically evaluate the clinical safety of aspartame based on 
the information provided, but it still approved limited use of aspartame. After 
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hearing this, Dr. Olney filed a formal objection against aspartame’s use, citing 
the potential for brain damage, especially in children, that he had told Searle 
of three years prior. 

By July 1975, the breadth of evidence that aspartame posed a health risk 
caused then-FDA Commissioner Dr. Alexander Schmidt to appoint a special 
task force to evaluate key studies. Later that same year, the FDA put a hold on 
aspartame’s approval due to the task force’s preliminary findings. When the 
task force’s findings came out, one of the lead investigators concluded that 
the agency had no basis upon which to rely on G.D. Searle’s integrity and 
that G.D. Searle filtered the information presented to the FDA, providing 
irrelevant animal research that was “poorly conceived, carelessly executed, 
or inaccurately analyzed or reported.”520 Studies included missing fetuses 
from experimental animals; undocumented lab method switches during the 
study; one animal that was reported alive, then dead for several weeks, then 
alive, then dead again; and one study where 98 of the 196 animals died but 
were not autopsied for up to a year later, making analysis difficult.

The task force went on to say that even poorly controlled experiments 
showed some levels of toxicity, providing reasonable basis to assume that a 
well-designed study would show aspartame’s true toxic potential. By then, 
G.D. Searle had already invested tens of millions of dollars in building new 
aspartame production facilities. They weren’t going to let all that money, time, 
and effort—and millions in potential future aspartame profits—go to waste.

Following a continued wave of controversial incidents—including G.D. 
Searle giving the director who oversaw their aspartame research a three-year 
sabbatical with a $15,000 bonus during the inquiries521—G.D. Searle hired 
Donald Rumsfeld, former U.S. Congress member and chief of staff under 
Gerald Ford, as company president. Consumer lawyer James Turner, who 
spent years petitioning to have aspartame banned, alleged that G.D. Searle 
hired Rumsfeld to deal with the aspartame approval situation as “a legal prob-
lem rather than a scientific problem.”522

The FDA eventually established a public board of inquiry. Based on 
all available evidence, the board ruled in September 1980 that it could not 
approve aspartame because it had “not been presented with proof of rea-
sonable certainty that aspartame is safe for use as a food additive under its 
intended conditions of use.”523 A few months later, when Ronald Reagan 
was sworn in as the new U.S. president, G.D. Searle CEO Rumsfeld was 
named as part of Reagan’s transition team—the team who just so happened 
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to name a brand new FDA commissioner, Dr. Arthur Hull Hayes, Jr. One of 
his very first acts as commissioner was to overturn the public inquiry board 
and approve aspartame as safe for use in dry goods. 

The following year, G.D. Searle petitioned to get aspartame approved in 
beverages; this time, the National Soft Drink Association (NSDA) wrote the 
FDA attempting to get aspartame’s approval delayed due to health and safety 
concerns.524 The first carbonated beverages containing aspartame were sold in 
1983. The battle to get aspartame stopped continued on, however. Later in 
U.S. Congressional testimony over the issue in 1985, Massachusetts Institute 
of Technology’s Dr. Richard Wurtman—who studied eighty individuals who 
suffered seizures after aspartame consumption525—testified that the phenyl-
alanine in aspartame is an isolate; that is, it is not bound as it would be in 
proteins that contain it naturally. As an isolate, nothing blocks that phenyl-
alanine from entering the bloodstream and passing into the brain. Wurtman 
told Congress, “To my knowledge, no other food that mankind has ever eaten 
causes the changes in brain chemistry that are provided by aspartame.”526

By law, food additives are required to be inert; inert ingredients should 
not break down and cause ninety-two reported side effects, including seizure 
and death.527

While independent studies have shown the horrors aspartame can wreak 
on health, the food additive industry has funded quite a few studies of its 
own claiming aspartame is not only safe but in some cases healthy for peo-
ple. In 2007, following the study that demonstrated the growth of cancers 
in rats specifically given aspartame-containing feed, a new study, quickly 
hailed in the media as “the most comprehensive review ever conducted,” was 
released naming aspartame as totally safe across the board.528 However, closer 
review of the fine print revealed that the study was conducted by a con-
sulting firm hired by Monsanto and Ajinomoto—two of the world’s larg-
est aspartame producers. In addition, all of the study’s authors were found 
to have multiple conflicts of interest. One was a chairman of NutraSweet 
Co.–funded American Health Foundation (AHF); another was a chairman 
of a Monsanto- and Ajinomoto-funded chemical and food company research 
association called the International Life Sciences Institute (ILSI).529

Dr. Ralph Walton of the Center for Behavioral Medicine at Northeastern 
Ohio University College of Medicine performed a meta-analysis of 166 aspar-
tame studies concerning human health and considered the funding sources. 
Seventy-four of the 166 were reportedly funded by the aspartame industry and 
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the other 92 studies had independent funding sources. Amazingly, Walton 
found that 100 percent of the 74 industry-funded studies claimed that aspar-
tame was completely safe, while 92 percent of the independent studies not 
funded in any way by the food additive industry found health issues with 
aspartame.530

Although the conflict between the industry and independent researchers 
rages on, the FDA continues to assert that aspartame is safe for consumption. 
The agency has set an acceptable daily intake for aspartame at 50 milligrams 
per kilogram of body weight. That is equal to about twenty 12-ounce cans of 
soda or ninety-seven sweetener packets for a 150-pound person. In December 
2013, the European Food Safety Authority published a reassessment of aspar-
tame’s safety, concluding once again that it and its breakdown products are 
safe. The EFSA set an acceptable daily intake of 40 mg/kg of body weight.531

Acesulfame-K

Aspartame’s sweetener cousin acesulfame-K (or acesulfame potassium) was 
discovered by scientists at the German chemical company Hoechst AG in a 
similar accident to that of aspartame’s discovery. Acesulfame-K is a potassium 
salt derived from acetoacetic acid and fluorosulfonyl isocyanate and contains 
the known-carcinogen methylene chloride. Methylene chloride, also called 
dichloromethane, is a volatile gas that smells like chloroform, and is used in 
paint stripping, polyurethane foam manufacturing, and metal degreasing.532 
Acesulfame-K is usually mixed with other artificial sweeteners such as aspar-
tame to mask its bitter aftertaste. Of all the artificial sweeteners on the mar-
ket, the least amount of research has been performed on acesulfame-K. One 
2013 study found that long-term acesulfame-K use altered neurometabolic 
functions in mice, and that chronic use could impair cognitive function.533

Avoiding aspartame

Luckily, unlike some food additives such as monosodium glutamate (MSG, 
discussed on page 138) that continually change names and can be found 
hiding in foods under multiple monickers, aspartame can be largely avoided 
at least in the United States, United Kingdom, and Canada because of 
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government requirements that one of its breakdown components, phenylala-
nine, be clearly labeled on food and beverage packaging. 

However, that may change in America, considering that in early 2013, 
the International Dairy Foods Association (IDFA) and the National Milk 
Producers Federation (NMPF) filed a petition with the FDA asking to alter 
the definition of “milk” to allow chemical sweeteners such as aspartame to 
officially be considered as optional characterizing flavoring ingredients of 
milk (along with seventeen other products such as yogurt, egg nog, and whip-
ping cream), thus allowing them to be secretly added without anything other 
than “milk” written on the ingredients label.534,535
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MONOSODIUM 
GLUTAMATE (MSG)

Monosodium glutamate has become one of the most pervasive and potentially 
harmful food additives in the modern diet. This cheap and readily available 
compound gives big flavor to and provides instant satisfaction from snack 
foods such as chips, soups, sauces, salad dressings, fast food, takeout, frozen 
foods, TV dinners, marinated meats, and even baby foods and formulas. It is 
widely used in canned foods and in frozen and pre-prepared foods where the 
natural flavor is often lost; this is equally true with low-fat and fat-free foods, 
where avoiding or removing fatty oils leaves a void that MSG’s ample flavor 
is apt to fill.536

In short, the chemical makes otherwise bland and inexpensive food vastly 
more palatable and often irresistible. It has been widely used from the early to 
mid-twentieth century onward.

The naturally occurring, seaweed-derived version of monosodium glu-
tamate has been a favored part of the Asian diet for thousands of years, but 
its modern discovery and industrial patent in 1909 is credited to Japanese 
scientist Kikunae Ikeda, who readily helped its commercialization as a food 
additive through the Ajinomoto company. Ajinomoto’s original MSG was 
extracted from kombu seaweed; however, since the late 1950s, most MSG is 
primarily produced in mass by fermenting starches, sugar beets, sugar cane, 
and molasses.537,538

Once marketed to housewives and quietly added to restaurant kitchens 
in Japan during the interwar period, MSG became a dominating and ubiqui-
tous taste, also spreading into Chinese and other Asian cuisines.
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It was touted as a quintessential flavor enhancer, the cornerstone of an 
additional taste sensation to the normal spectrum of sweet, sour, salty, and 
bitter, dubbed by its discoverer as “umami,” or “deliciousness.” MSG is a 
clever and useful additive, as its flavor intensity increases the consumer’s 
perception of sweet and salty ingredients, as well as other prized tastes.539,540 

Because monosodium glutamate combines salt and glutamate, it allows foods 
like soups to be made with lower levels of sodium than typical recipes might 
ordinarily call for, yet still taste rich in flavor.541

Use of MSG eventually took hold in the United States and the Western 
world. The U.S. Armed Forces experienced MSG as a food additive in Japanese 
food rations, and after World War II, the Quartermaster Food and Container 
Institute for the Armed Forces officially enlisted it as a morale-boosting ingre-
dient to add cheap and encouraging flavor to the rations of American service-
men.542 Post-WWII domestic industries followed the Army’s lead, making 
MSG a standard additive to frozen and ready-made dinners and canned 
foods. It was also “endorsed and encouraged” by the National Restaurant 
Association during the mid-1950s and became frequently used in diners, 
Chinese food restaurants, and the emerging fast food culture.543

Glutamates, including MSG, are salts and esters composed of the non-
essential amino acid glutamic acid, and make up the most abundant form of 
amino acids found in the diet. Glutamic acid is one of the major components 
of most proteins and frequently shows up bound to other food compounds.

Glutamates are naturally found in many foods, although they are usually 
found together with natural fibers, oils, and other synergistic nutrients that 
vastly lessen the potency. Many foods rich in protein, including cheese, milk, 
eggs, tomatoes, mushrooms, and more contain high levels of natural gluta-
mates. However, most glutamate contained in these foods is in bound form 
(and of course, as a nonessential amino acid, the human body produces its 
own glutamic acid and does not need food supplementation).

Unbound glutamate (“free” glutamate) is a different beast altogether. It 
only occurs in foods at a very low level; industrially produced MSG, however, 
adds high levels of unbound glutamate to the diet. (A few foods, includ-
ing aged cheeses like Roquefort and Parmesan and soy sauce naturally have 
very high levels of free glutamate, with no additives, but by far, the food 
issue lies primarily with the highly processed, industrially produced MSG 
and glutamic acid derivatives used to add cheap and savory flavor.) In this 
unbound “free” form, studies show that glutamate is the “principal excitatory 
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neurotransmitter in the brain.”544 The mechanism of free glutamate action as 
a toxin in the brain is not fully understood, but it has a significant interaction 
with specific neural receptors. Its chemical composition readily carries it from 
the bloodstream across the blood–brain barrier, where it meets glutamate 
transporters in both the neurons and the glial (important supportive struc-
tures to neurons). There, the free glutamate acts as an excitotoxin, reaching 
these specific glutamate brain receptors, hyper-stimulating brain activity, and 
eventually burning out the neurons through overactivity, causing damage to 
cells or even cell death.545,546 Mice given MSG while in the womb experienced 
adverse effects on brain circuitry.547 Free glutamate exhibits significant neu-
ronal toxicity.548

Toxicity from MSG can induce not only brain damage and neurodegen-
erative disorders, but also endocrine disruption, irritable bowel syndrome, 
weight gain, reproductive issues, behavior disorders, and cancer. It also pro-
duces mild adverse reaction symptoms, most notably headaches, but also 
drowsiness; nausea; palpitations; chest pains; burning sensations in the neck, 
chest, or forearms; numbness; and general weakness.549

Its symptoms were first formally investigated in 1968 by Robert Ho Man 
Kwok, who conducted his studies after suffering from an illness derived from 
eating Chinese food, later dubbed “Chinese restaurant syndrome.”550

Further studies were conducted by John Olney starting in 1969. Olney 
tested high-level doses of MSG on rhesus monkeys and found that it induced 
cell death in neurons.551 In other tests, Olney injected newborn mice with 
high levels of monosodium glutamate, finding again the death of neurons 
along with impaired brain development—especially in the hypothalamus, 
where many important metabolic functions take place and the nervous sys-
tem and endocrine system are connected. The study then found that these 
animals suffered from obesity, fertility issues, and damage to reproductive 
organs and skeletal structure as adults.552

John Olney’s shocking findings stirred controversy, alerting the public to 
new dangers in the foods they had learned to take for granted, and putting 
the food industry on the defensive to dismiss the studies and maintain the 
safety of one of its most important commercial additives. Studies backed by 
big industry players were rolled out in an attempt to discredit the findings 
and give the impression that the toxic results could not be reproduced.553

Still, Olney’s research continued to connect the accumulation of MSG 
with the destruction of neurons in the hypothalamus and other regions of the 
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brain in his rat studies, which used large doses but demonstrated the potential 
for toxicity from ingesting the free form of this amino acid.554

In 1972, Olney presented his evidence on MSG toxicity in testimony to 
the Senate Select Committee on Nutrition and Human Needs, prompting 
discussion of an official FDA ban on MSG in baby foods. However, only 
a voluntary ban took place within the food industry, with additives com-
panies opting to merely swap the monosodium glutamate in infant foods 
with other processed proteins such as hydrolyzed and autolyzed yeast, both 
of which contain high levels of free glutamate but look more “innocent” on 
food labels.555

Subsequent studies have found that free glutamic acid’s role as an exci-
totoxin may cause additional or even wholesale damage to neurons in those 
already suffering from neurodegenerative diseases—including Alzheimer’s, 
Parkinson’s, Huntington’s, ALS, seizures, stroke, and more.556,557 Olney and 
his colleagues also believe that glutamate-reducing drug treatments could act 
as effective therapies for strokes and other degenerative disorders.558

In addition, monosodium glutamate has been thoroughly connected to 
neuronal damage in the retina, contributing to sharp decline in eye function, 
significant thinning of the retinal layers, and susceptibility to degenerative 
diseases. John Olney found severe retinal damage in studies on infant mice 
given high doses of MSG back in 1970, evidence of an “acute and irreversible 
form of neuronal pathology.”559

Subsequent studies conducted by Harvard experimental eye researcher 
Liane Reif-Lehrer and her colleagues in 1975 and 1981 found morphological 
damage to the retinas of chick embryos given MSG, with damage becoming 
more severe over time.560,561 A 1985 study by the National Eye Institute con-
firmed the retinal damage seen in newborn and embryonic rodents with adult 
rats, finding a progressive degeneration from MSG that began with swelling 
inside nerve cells and led to cell death and thinning retinal layers.562

Though it has previously been argued in academia and industry that 
dietary intake of MSG, unlike experimental lab doses given to animals, was 
not linked to actual damage, a study of retinal cell destruction in rats published 
in 2002 from Hirosaki University in Japan concluded that high dietary intake 
of monosodium glutamate could account for the dosage necessary to induce 
blindness or other degenerative eye diseases via MSG-induced cell death.563,564

A 2006 study conducted by the Lab for Development-Aging, 
Neurodegenerative Diseases in Guadalajara, Mexico, found that lab rats 
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suffered liver and kidney damage after free glutamate in the brain severely 
impacted the neuroendocrine system, and subsequently organ function.565

Studies backed by the food industry, including the International 
Glutamate Technical Committee, have concluded, on the other hand, that 
MSG is completely safe, and that ingested glutamate does not cross the 
blood–brain barrier to create excitatory toxicity.566 However, neither the 
hypothalamus nor the circumventricular organs are guarded by the blood–
brain barrier, and the effects of MSG on glutamate receptors there have been 
found to disrupt the neuroendocrine system, which in turn has many import-
ant impacts on appetite and metabolism.567

Moreover, conditions such as hypoglycemia and a stressed immune sys-
tem can compromise the blood–brain barrier and allow free glutamates to 
bypass and act as excitotoxins.568,569,570 During pregnancy, MSG from the 
mother can cross the placenta barrier571 and affect the development of the 
fetus, contributing to obesity and reduced energy levels during the vulnerable 
early years of life.572

Studies have shown that MSG can damage the hypothalamic regulation 
of appetite and contribute to obesity. Rats fed higher levels of MSG than 
found in the typical human diet expressed morbid obesity, with a propen-
sity toward obesity found in rats fed levels similar to those found in average 
human consumption patterns.573 Researchers believe that human consump-
tion of MSG-laden foods at an early age is likely a significant—but largely 
invisible—contributor to the global obesity epidemic.574,575

Additionally, monosodium glutamate has repeatedly been shown in stud-
ies to produce insulin resistance, likely contributing to obesity, diabetes, and 
other detrimental health effects.576,577

Despite evidence of risk and adverse reactions in many in the popula-
tion,578 the manufacturers of MSG have been well protected by the supposed 
watchdogs of government. The FDA approved monosodium glutamate, giv-
ing it generally recognized as safe status, and helped push for the removal of 
labeling requirements to identify foods as “containing glutamate.”579,580 The 
Joint Expert Committee on Food Additives of the UN Food and Agricultural 
Organization and World Health Organization classified MSG as among the 
safest food additives—though it must be labeled with an E-number, a label 
that identifies all food additives in Europe.581

Negative press, ongoing since it began in 1968, has caused the food 
industry to bury MSG ingredients behind new and deceptive names because 
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they are made of food products that contain MSG or other free glutamic 
acids. The FDA requires “added MSG” to be listed on the ingredients as 
monosodium glutamate; however, it does not require ingredients that contain 
MSG to state that they contain MSG as a molecular component.582

Thus, many confusing, cryptic, and coded ingredients are frequently 
found in processed foods of all kinds, contributing to high levels of MSG 
consumption by unwitting food consumers. Among these are “yeast extract,” 
“hydrolyzed vegetable protein” (HVP), “textured protein,” “torula yeast,” 
“autolyzed yeast,” “natural meat tenderizer,” “soy protein isolate,” “gelatin,” 
“textured protein,” “natural flavor,” “amino acids,” “proteins,” and others. 

Many of these, including hydrolyzed and autolyzed items, are proteins 
that are broken down by an enzyme to extract and isolate the MSG or other 
free glutamate used for flavor enhancing. 

Some of these are considered different enough from monosodium gluta-
mate to exempt them from E-number food additive–labeling laws in Europe 
and the United Kingdom that require MSG notifications. This technicality 
allows the addition of hidden sources of MSG-like flavor additives without 
clear disclosure.583,584

Additionally, related ingredients such as wheat and dairy hydrolysates, 
aspartame, and L-cysteine behave similarly to MSG in an excitatory neuro-
toxic manner.

Monosodium glutamate and other trade names for MSG/free glutamates 
are frequently used in common vaccines as an additive to preserve and stabi-
lize the formulas.585,586 By directly entering the bloodstream, these glutamic 
acid compounds may express even greater excitotoxicity.

Since the 1990s, MSG and other free glutamates have also been added 
to fertilizers, pesticides, and “growth-enhancement” products as agricultural 
inputs to increase yield, promote longer shelf life, and delay decomposi-
tion in produce.587,588 One growth-enhancement product sold by Emerald 
BioAgriculture, AuxiGro, which contains a very high percentage of free glu-
tamates, was approved for use on most vegetables by the EPA589 and has been 
widely used across the United States since the late 1990s, though its applica-
tion is thought to have been largely discontinued.590,591

In his paper, “A Short History of MSG: Good Science, Bad Science, and 
Taste Cultures,” Jordan Sand, Georgetown University professor in Japanese 
history and culture, discusses how Ajinomoto and other glutamate producers 
were once proud to label their MSG products a “chemical seasoning” in both 

FoodForensics_Interior.indd   143 5/20/16   2:08 PM



144 F O O D  F O R E N S I C S

trade promotions as well as legal documents up until the point that the indus-
try fell under great scrutiny over the safety of the food additive. Afterwards, it 
embraced “umami,” the Japanese term for “deliciousness” or “savoriness,” and 
frequently tied the product’s image to its status as a “natural” flavor enhancer, 
shielding consumers as much as possible from its calculated mass production 
in giant industrial food-processing plants.592

People with MSG sensitivity who experience negative symptoms should 
thoroughly study the many trade names that can blind or disguise MSG or 
other excitotoxic ingredients, and make every effort to avoid them, as many 
people who react to MSG also react to aspartame and other similar ingredi-
ents.593 As with avoiding many other potentially harmful ingredients, avoid-
ing processed and preserved foods is a good start, while choosing foods with 
a minimal amount of recognizable ingredients is wise. Fresh cooked meals 
made at home with simple and known ingredients are a must as many cook-
ing inputs also contain hidden MSG.594

While it is true that many people appear to demonstrate no acute sen-
sitivity to MSG or free glutamates, my working theory is that certain indi-
viduals have diminished biochemistry potential to “clear” glutamates from 
their blood. It is these individuals, I believe, who experience the face flushes 
and intense, searing headaches that many people experience for up to twelve 
hours after consuming MSG. While I do not have scientific evidence to 
support this notion yet, I believe that nearly all people of Asian descent 
appear to be able to quickly and efficiently eliminate MSG through fortu-
nate biochemical genetics. In my observations, Caucasians and even more 
so those of American Indian descent show unusually high susceptibility to 
MSG poisoning. This warrants further research, but there may be a genetic 
predisposition that either protects a person from MSG or creates a biochem-
ical vulnerability.

Several vitamins and minerals appear to play a role in minimizing the 
effects of MSG, including vitamins C and E, as well as beta carotene and vita-
mins A, D, and K.595 I’ve personally found that high-grade resveratrol appears 
to greatly diminish the duration and intensity of MSG headaches, especially 
when combined with L-Taurine (a common amino acid).

Magnesium plays a particularly important role in modulating MSG’s 
toxic effects, as it is known in studies to block the neurotoxicity of gluta-
mate and other excitatory amino acids, and it acts as a neuroprotectant.596 
Specifically, magnesium (Mg2+) maintains a voltage-dependent block on the 
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N-methyl-D-aspartate (NMDA) type of glutamate receptor; when the mag-
nesium block is dropped, glutamate is able to “persistently” excite the NMDA 
receptor and damage neurons.597 Thus, nutritional intake or supplementation 
of magnesium may be a viable safeguard against some effects of MSG.
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ARTIFICIAL COLORS

Artificial colors have become a universal additive, typically found toward the 
end of the ingredients list for many packaged and processed foods. Food 
manufacturers add to snacks, meals, and beverages saturated colors that con-
sumers have been trained to find appetizing and appealing, despite the fact 
that these additives also pose significant health dangers.

Dyes and lakes

There are two main types of artificial colors in use for food and cosmetics. Dyes 
dissolve in water and are used in most food-coloring applications, including 
beverages, dairy products, and even pet food.598 Lakes are water insoluble and 
used in fats and oils and other foods lacking enough moisture to dissolve 
dyes, such as cake mixes, hard candies, gum, and coated tablets. Lakes are 
produced by mixing a color dye with aluminum hydroxide.

All FDA-certified dyes have traditionally been referred to as “coal tar 
dyes” that were originally produced from by-products of the coal-processing 
industry. However, according to Red40.com, a site created to raise public 
awareness about Red Dye No. 40, today’s artificial food colorings are more 
likely petrochemical based. The full name for Red Dye No. 40, by the way, 
is 6-hydroxy-5-[(2-methoxy-5-methyl-4-sulfophenyl)azo]-2-naphthalenesul-
fonic acid.599

FoodForensics_Interior.indd   146 5/20/16   2:08 PM



 E V E R Y T H I N G  Y O U  N E E D  T O  K N O W . . .  147

The historical place of artificial dyes in modern foods

Controversy has surrounded artificial food dyes for nearly a century due to 
their known adverse health effects, which was instrumental in pushing for the 
legislation that founded the United States FDA.

Despite their associated health hazards, eighty color dyes were approved 
for use in foods and beverages by 1906 following the institution of the Wiley 
Act, otherwise known as the Pure Food and Drug Act, and the government 
hired Dr. Bernard Hesse to investigate which of these were truly still safe. By 
1938, only fifteen of those colors remained. Over the years, as more infor-
mation has emerged about these synthetic dyes and their effects on human 
health, more and more colors have been rejected from the list. For example, 
the FDA proposed a ban on Orange B in 1978, but the ban was never final-
ized. Orange B is still technically allowed for use in sausage casings up to 150 
ppm, although batches of it have not been certified for over a decade now.600

Currently, only seven colors are still certified for use in foods in the 
United States, affirming the fact that the vast majority of artificial food dyes 
have been too unsafe to use in food for human consumption. Though the 
number of artificial dyes approved for use has declined, the ones that remain 
on the market today are still widely produced as more than 15 million pounds 
of dyes were certified by the FDA in 2009 alone. The top three dyes used by 
far are Red No. 40 (more than 6 million pounds) and Yellows No. 5 and No. 
6 (nearly 4 million pounds each).601

Synthetic Color Dyes Currently Certified for Use in Foods

Name Color Name Shade EU Code

FD&C Blue No. 1 Brilliant Blue FCF Blue E133
FD&C Blue No. 2 Indigotine Indigo E132
FD&C Green No. 3 Fast Green FCF Turquoise E143
FD&C Red No. 40 Allura Red AC Red E129
FD&C Red No. 3 Erythrosine Pink E127
FD&C Yellow No. 5 Tartrazine Yellow E102
FD&C Yellow No. 6 Sunset Yellow FCF Orange E110

Note: “FCF” in the name stands for “for coloring food.”
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According to an article posted on the FDA official website regarding its 
food-coloring regulatory process, “Color additives are important components 
of many products, making them attractive, appealing, appetizing, and infor-
mative. Added color serves as a kind of code that allows us to identify prod-
ucts on sight, like candy flavors, medicine dosages, and left or right contact 
lenses.”602

Studies showing risk from artificial colors

Benjamin Feingold, a pediatrician, allergist, and clinical researcher with prac-
tices dating back to the 1920s, advanced a theory of dietary causes in the 
1970s to explain the increasing effects of hyperactivity in children. As chief 
allergist for the Departments of Allergy he founded at the Kaiser Foundation 
Hospital and Permanente Medical Group in Northern California, Feingold 
identified artificial flavors and colors, as well as salicylates (an active ingredi-
ent in aspirin), as the culprits for a series of related developmental behavioral 
disorders, which are today known as attention-deficit/hyperactivity disorder 
(ADHD) and attention-deficit disorder (ADD).603,604

Seeing a rise in the prevalence of disease and behavioral problems in chil-
dren coinciding with the advent of numerous artificial additives first avail-
able on the consumer market in the 1960s, Feingold focused his research on 
the growing intake of processed food additives and their increasingly adverse 
effects on mental and physical health.605

A series of studies by Feingold and his colleagues published between 1975 
and 1982, when he died, found that these synthetic colors and flavors were 
connected to issues with nearly every system of the body, inducing causal 
effects on the respiratory system (asthma and cough), skin, gastrointestinal 
tract, and skeletal systems, as well as inducing allergies, headaches, and behav-
ioral issues.606,607,608,609,610

Feingold’s research also pointed to a connection between food dyes and 
asthma. A 1967 study at the Rhode Island Hospital Allergy Center docu-
mented a severe case of asthma caused by Yellow No. 5, also known as tartra-
zine, and other food dyes approved by the Federal Food, Drug, and Cosmetic 
Act611 for use in food and other products.612
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Artificial food colors and hyperactivity in children

The predominant issue from Feingold’s research, however, is with develop-
ing children and hyperactivity, also termed hyperkinetic syndrome, where 
a state of overactive restlessness undermines attention, focus, learning, and 
behavior—ultimately a nervous system interaction. 

As a result of research, the Kaiser-Permanente Medical Center recom-
mended a detailed artificial additive elimination diet for treatment of these 
issues, which worked for other allergens, too.613 Feingold successfully treated 
some six hundred children with this method, and found even greater effec-
tiveness after also eliminating the synthetic antioxidant additives butylated 
hydroxytoluene (BHT) and butylated hydroxyanisole (BHA), which have 
been linked to possible cancer risk and genotoxicity.614,615,616,617

In 1978, Toronto researchers tested Dr. Feingold’s theories on diet with 
twenty-six hyperactive children, validating much of his treatment.618 They 
concluded that instituting a diet free of additives worked for three to eight 
of the twenty-six children, though the researchers favored pharmaceutical 
drugs as a more effective treatment to modify behavior (a conclusion the Big 
Pharma industry has been happy to run with in its ill-conceived bid to handle 
ADD/ADHD children). 

A double-blind study published in Science in 1980 compared the behav-
ior of twenty-two young children, half of whom were fed seven artificial col-
ors along with a controlled diet. Parental observation confirms that toddlers 
who consumed artificial colors reacted dramatically to a challenge set by the 
study, as compared with a mild and temperate response by the children who 
did not consume these additives.619

Research in this area continued for decades, but a meta-analysis of 
the study data conducted by psychiatrist Dr. David Schab of Columbia 
University Medical Center in 2004 seemed to conclude once and for all that 
these artificial colors are indeed contributing to behavioral disorders, includ-
ing ADHD.620

Schab told the Center for Science in the Public Interest that “The sci-
ence shows that kids’ behavior improves when these artificial colorings are 
removed from their diets and worsens when they’re added to their diets. 
While not all children seem to be sensitive to these chemicals, it’s hard to 
justify their continued use in foods—especially those foods heavily marketed 
to young children.”621
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A British study in 2004 put fresh focus on the problems of food addi-
tives, drawing a sample size of 1,873 three-year-old children from the general 
population, screening for hyperactivity as well as atopy, or the tendency to 
be hyperallergic. It concluded that artificial colors and the additive sodium 
benzoate did indeed agitate hyper behavior, and correlated in frequency with 
hyperallergic tendencies in the general population. Hyperactivity was signifi-
cantly lower during the dietary withdrawal phase of these ingredients.622

Later studies have found a statistically significant positive associa-
tion between atopic dermatitis and, separately, asthma, both hyperallergic 
conditions, and the prevalence of attention-deficit/dyperactivity disorder, 
increasingly connected with triggers from food allergies after eating common 
artificial food additives.623,624

In 2007, The Lancet published a study from the University of Southampton 
that led to bans of artificial colors in Europe and changed the landscape of 
the debate about color additives. The double-blind study exhaustively looked 
at two key developmental ages, using 153 three-year-old children and 144 
eight- and nine-year-old children. Both age groups had adverse behavioral 
reactions to foods with artificial colors and sodium benzoate against placebo, 
giving great credibility to the earlier focus on the removal of food additives as 
a means of eliminating the cause of hyperactivity or other symptoms.625

This compelling study prompted hearings, removals, and warning labels 
for the use of artificial dyes in the United Kingdom and Europe, but when 
the U.S. FDA also held a public hearing and consulted its Food Advisory 
Committee about the study, it ultimately dismissed the information. Instead, 
the FDA determined that the risk of hyperactivity warranted no further 
action on its part—not a public information campaign warning of the dan-
gers found in studies, nor a withdrawal of approval for the potentially harm-
ful artificial colors being used in increasing quantities in thousands of food 
products consumed by millions.626

Artificial colors and cancer

Even more damning than the effects artificially created food colorings had on 
the behavior and neurodevelopment of children sensitive to the food addi-
tives, a number of dyes have been found in animal studies to be carcinogenic 
and genotoxic.
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A seminal 2010 report by the Center for Science in the Public Interest 
titled, “Food Dyes: A Rainbow of Risks” made public the cumulative find-
ings of studies on the remaining seven artificial color dyes still approved by 
the FDA for use in food and cosmetics, as well as Citrus Red No. 2, which is 
only used on orange peels, and Orange B, which was discontinued but never 
officially banned.627

The report revealed that the three most widely used color dyes—pres-
ent almost ubiquitously in processed food products across the spectrum— 
contained known carcinogens and troubling results in animal studies, despite 
gaps in sufficient research.628

In fact, according to the U.S. Code of Federal Regulations regarding food 
coloring additives, a certain number of impurities are allowed in final batches 
of dye—impurities that include chlorides, sulfates, and carcinogens like azo-
benzene in addition to toxic heavy metals such as lead, arsenic, and mercury. 
For example, Red No. 40 is technically allowed to contain “not more than” 14 
percent volatile matter (at 135 degrees Celsius) and chlorides and sulfates, 10 
parts per million lead, 3 parts per million arsenic, and seven other substances; 
the total (actual) color in a batch may not be less than 85 percent.629 That 
means that, according to regulations, up to 15 percent of each batch of Red 
No. 40 that is certified by the FDA can be made up of potentially dangerous 
impurities. Now consider for a moment that many foods contain multiple 
food-coloring additives that all have similar rules for the allowance of impu-
rities. While 10 parts per million lead may not sound like a lot in one batch 
of Red No. 40, when added with other colors that contain their own small 
amounts of lead, it starts to add up fast. 

Allura Red AC, better known as FD&C Red No. 40, is created with the 
use of the dye-processing intermediate p-Cresidine, which has caused urinary 
bladder cancer, nasal cancer, and liver cancer in mice and rats during feeding 
studies, and also produces allergenic effects. The U.S. National Toxicology 
Program classified p-Cresidine as “reasonably anticipated to be a human car-
cinogen” back in 1981.630 Studies, though dismissed as flawed, found that 
Red No. 40 accelerated the growth of tumors.631 Red No. 40 food coloring 
is used widely in the food industry, in such foods as gelatin, dairy products, 
artificially colored beverages, condiments such as ketchup, and baked goods.

Tartrazine, better known as FD&C Yellow No. 5, and Sunset Yellow (for 
coloring food), better known as FD&C Yellow No. 6, have both been found 
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to contain benzidine and 4-amino-biphenyl, both known human carcinogens 
used in the production of azo dyes.632,633

The FAO/WHO Expert Committee on Food Additives set an acceptable 
daily intake level of 7.5 mg/kg for Yellow No. 5, the food additive thought 
to produce the most allergic reactions, inducing hives, eczema, and asthma, 
as it is a potentially carcinogenic nitrous derivative in the azobenzene class.634

Both benzidine and 4-amino-biphenyl, used as intermediates in Yellows 
No. 5 & No. 6 manufacture, have caused cancer through occupational 
exposure in workers engaged in dye manufacturing. Benzidine has caused 
at least 23 confirmed cases of bladder cancer among 198 workers exposed 
between 1935 and 1950. It can also induce nausea, vomiting, and liver and 
kidney damage.635 Similarly, 4-amino-biphenyl caused bladder cancer in 19 
dye workers at a plant of 171 employees between 1935 and 1955.636 It also 
triggered blood-vessel cancer and liver tumors in mice. A 1977 study on rats 
fed high levels of Yellows No. 5 and No. 6 found toxic results, with slowed 
growth, bad fur, and the death of half of the rats over the course of a two-
week period.637

Also, 4-amino-biphenyl was used as an intermediate to produce color 
dyes D&C Yellow No. 1—before D&C Yellow No. 1 was withdrawn—and 
D&C Red No. 33, which is still allowed. Its deliberate use in dye production 
has been discontinued, though it shows up as a contaminant in Yellows No. 5 
and No. 6, as well as Red No. 33, at levels regulated by the FDA.638

Azo dyes and their derivative mixtures have long been flagged for aller-
genic potential and genotoxicity, due to known issues with several related 
formulas.639 Many azo dyes have caused pulmonary and contact hypersen-
sitivity in workers who manufactured them.640 Coal tar hydrocarbons used 
as industrial solvents for dyes have been linked to a larger pattern of indus-
trial dermatitis, in which workers exposed to occupational chemicals develop 
allergic responses.641

Other approved food dyes are not as widespread as Red No. 40 and 
Yellows No. 5 and No. 6, but further research is clearly needed to deter-
mine if they are truly safe. According to the Center for Science in the Public 
Interest, Blue No. 1 caused chromosomal aberrations in two studies, and 
another study suggested the dye had neurotoxic potential when it was found 
to act synergistically with L-glutamic acid.642 Studies also show that up to 5 
percent of Blue No. 1 is absorbed via the gastrointestinal tract, meaning it 
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enters the blood stream and therefore has the potential to affect the body’s 
neurological funtion, cellular function, and DNA.

No metabolism studies of Blue No. 2 on humans have ever been com-
pleted, but in rat studies, the dye breaks down in the gastrointestinal tract to 
5-sulfoanthranilic acid, which gets absorbed and then excreted by the kid-
neys. Rat studies on this dye have also shown a statistically significant occur-
rence of brain gliomas and other tumors.643

Significant increases of certain types of tumors were found in male rats in 
high-dose Green No. 3 studies, and Red No. 3 is somehow still permitted for 
use in foods and drugs even though a 1990 FDA finding acknowledged that 
it is a known animal carcinogen.644

Removal of artificial dyes in the EU

Starting in 2010, the European Union began requiring a warning be placed 
on products containing Yellow No. 5, Red No. 40, and other dyes that reads, 
“May Have an Adverse Effect on Activity and Attention in Children.”645

This requirement followed a 2008 European Food Safety Authority opin-
ion based on a 2007 Southampton study on children published in The Lancet. 
It concluded that the safety of dyes was in question while they carried no 
nutritional value and were unnecessary. Thus, it recommended limiting the 
future use of the preservative sodium benzoate and artificial colors, both of 
which were connected with hyperactivity in children.646

This led to voluntary action by industry to begin removing these color 
additives by 2009 in the United Kingdom and the European Union. Following 
the Southampton study and subsequent EU requirements for warning labels 
on foods containing food dyes, the FDA performed another review of the 
safety of the remaining certified food colorings in the Southampton study in 
2011. Ultimately, the review panel concluded that children with behavioral 
disorders who ingest artificial colors might find their conditions are “exacer-
bated by exposure to a number of substances in food, including, but not lim-
ited to, synthetic color additives,” but typical children will be unaffected.647 
Considering the explosion of hyperactivity disorder diagnoses over the past 
several decades, it’s hard to even determine what a “typical child” is anymore. 

Notably, these artificial food colors still remain in use in the United States 
today.
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Natural food colors as replacement additives

There are numerous natural food derivatives and extracts used for food col-
oring that could be substituted for artificial lakes and dyes, though a lack 
of water-soluble options may influence the ready use of artificial dyes in 
water-soluble food products.648 Though these natural options are not com-
pletely free from adverse reactions, reports are very rare, and they clearly pose 
sharply less risk than do artificial color additives—enough to necessitate their 
adoption as a public health benefit in manufactured foods that use coloring 
processes.649 One drawback is that natural colors are typically extracted using 
hexane, which has its own dangers; see the hexane section on page 107 for 
further information.

Currently it is primarily betacyanins—reddish to violet pigments—and 
anthocyanins—red, purple, and bluish pigments—that are widely used as 
natural food substitutes for artificial food dyes.650 Betanin pigments, often 
derived from beet root, are perhaps the most widely used betacyanin, while 
colors from cactus flowers651 and some flowers such as Amaranthus caudatus, 
which are all Caryophyllales, are often used as well. Anthocyanin pigments 
include a wide range of antioxidant-rich bioflavinoids mostly from fruits and 
berries, but commercially, the most used food color agents are grapes, elder-
berry, red cabbage, and roselle.652

Natural food colors that are water insoluble and show usefulness in fats, 
oils, cakes, and so on, include beta-carotene, chlorophyll, lycopene, and 
bixin, which are derived from beets, carrots, the Bixa orellana shrub, toma-
toes, spinach, and cherries.653

Various spices are excellent alternatives for colors like yellow and orange. 
Turmeric, the iconic Eastern spice with legendary anticancer properties, is 
widely used as a food color.654 Carmine, the bright-red aluminum salt har-
vested from cochineal scale, is very widely used as a natural alternative, as is 
paprika, derived naturally from red chili peppers and used to produce red, 
orange, or reddish brown food coloration.655 Annatto, derived from achiote 
tree seeds, produces a natural yellow-to-orange coloration that is widely used 
in manufactured foods today, though there is some warning about its use. 
Annatto dye can cause an extremely rare but severe reaction in individuals 
with an uncommon level of hypersensitivity.656

Despite the availability of these options, artificial coloring has been a main-
stay of processed foods for many decades, mainly due to its cheap cost, giving 
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a mass marketing competitive edge, as well as its consistency and character 
in giving processed food an often alluring appearance.657 Though slowly, the 
pervasive use of artificial colors in food products of almost every kind is finally 
beginning to change in response to scientific research, bans in other Western 
nations, and consumer demand for cleaner foods with fewer chemical additives. 

Kraft Foods leads industry backpedal on artificial dyes

In the spring of 2015, Kraft Foods announced its decision to remove the 
artificial dye Yellow No. 5 from its flagship macaroni and cheese products, 
but only for certain markets; however, the move marked a potential turning 
of the tide. Consumer advocates vociferously critiqued the food mega-con-
glomerate for replacing the artificial dye only in its European recipe with the 
natural food color additives paprika and beta-carotene after regulations there 
required a warning label stating that “This product may have adverse effect 
on activity and attention in children”—an obvious buzzkill to its image as a 
staple part of many children’s diets. 

Eventually, Kraft caved and agreed to remove Yellow No. 5 from some 
of its American macaroni and cheese products, but only from three varieties 
marketed directly at children—one featuring the SpongeBob SquarePants 
character, a Halloween design, and a winter design—not from the main 
elbow-shaped classic, or most of its other processed food products.658

Kraft defended its use of the dye on grounds that other entities embed-
ded in the modern profit-driven, mass-scale food industry understand: 
Consumers have been accustomed to the appearance, coloration, and texture 
provided by these artificial colors and other food additives. Without artificial 
colors, much of the appeal of processed foods in general would be lost. “All 
of the ingredients must work together to deliver the distinctive taste, appear-
ance and texture consumers expect and love from Original KRAFT Mac & 
Cheese. Our fans have made it clear they won’t settle for anything less,” Kraft 
spokesperson Lynne Galia stated.659

For Kraft and most other Big Agra conglomerate players, food marketing 
is a tireless business based on providing a consistent food-flavored product 
that looks and tastes larger than life. Expectations for the image of the prod-
uct and a race to the bottom for the lowest price of ingredients frequently 
supersede concern for nutritious or safe ingredients.
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Michael Jacobson, executive director of the Center for Science in the 
Public Interest, who has been at the forefront of publicizing the risks of artifi-
cial dyes and lobbying for their elimination, pointed to larger implications of 
the significance of these widespread yet unnecessary food additives.

“The continued use of these unnecessary artificial dyes is the secret 
shame of the food industry and the regulators who watch over it,” Jacobson 
said. “The purpose of these chemicals is often to mask the absence of real 
food, to increase the appeal of a low-nutrition product to children, or both. 
Who can tell the parents of kids with behavioral problems that this is truly 
worth the risk?”660

Artificial colors, then, not only pose significant and well-documented 
health risks, but they predispose the population to other health risks, includ-
ing obesity and diabetes, drawing impressionable children and many child-
like adults to bright and colorful foods that feed illusion rather than nutrition.
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CHEMICAL PRESERVATIVES

Preservatives are used by food manufacturers to extend the shelf life of foods 
and to prevent food products from spoiling or going rancid, allowing for 
the most impersonal of mass-scale industrial production. In this form, foods 
become chemical widgets that must, for commercial purposes, appear exactly 
like the food is expected to appear and taste exactly how the food is expected 
to taste—every time.

Many preservatives help maintain the consistency and volume of chemi-
cal food blends as emulsifiers and thickening and bulking agents, in addition 
to enhancing their perceived qualities of fullness and flavor. Some food addi-
tives, like MSG and its derivatives, add flavor to a food product while simul-
taneously preserving its shelf life. In effect, this allows low-quality, bland, and 
even stale foods to be perceived by the consumer as fresh, tasty, and whole-
some while hiding behind layers of cosmetic food treatment, no matter how 
nutritionally void a substance it might be. 

At its extremes, a careful combination of preservatives, artificial flavors, 
colors, and other chemical additives can dress up a Frankenstein recipe to 
look like a debutante beauty queen. In return, consumers are subjected to 
little-known dangers from hard-to-pronounce and unfamiliar chemical ingre-
dients, potential carcinogens, harmful toxins, and junk food likely to contrib-
ute to ill health and degenerative disease conditions such as obesity, diabetes, 
heart disease, cancer, reproductive issues, and more.

Avoidance of these chemical food additives—where nutritional label-
ing is transparent and accurate—is overall the best strategy for eliminat-
ing potential toxins, inflammatory ingredients, and harmful additive 
interactions.
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Benzoic acid and its salts as food preservatives

Benzoic acid (labeled as E210 in the EU) and its salts and esters are com-
monly used in food production as preservatives and stabilizers, despite known 
risks to human health. Benzoic acid is used to prevent decay in common 
foods such as reduced-sugar products, certain meats, cereals, and beverages.661

Potential adverse effects for benzoic acid and its commonly used salts—
sodium benzoate, potassium benzoate, and calcium benzoate—include tem-
porary impairment of digestive enzymes and depleted glycine levels, as well 
as allergenic triggers for hay fever, hives, and asthma. Controlled studies on 
piglets found that benzoic acid increased feed intake and body weight gain.662 
Through its strong antimicrobial properties, benzoic acid reduced the num-
ber of bacteria in the gastrointestinal tract, including many beneficial strains 
that could potentially affect digestion and immunological factors.

Sodium Benzoate (E211)

Sodium benzoate, the sodium salt of benzoic acid, is one of the most perva-
sive food preservatives from this class, used to stave off microbial growth and 
frequently added to acidic foods and beverages, including carbonated sodas, 
fruit juices, margarine, vinegar-preserved foods, and jellies. Exposure through 
food has been linked in a number studies to attention-deficit/hyperactivity 
disorder symptoms as well as to worsening asthma and eczema, especially in 
children.663

The widely reported and scientifically confirmed allergic sensitivity to 
sodium benzoate (along with artificial food colorings) among children was 
most famously investigated in the 2007 Southampton, England, study that 
found consistent adverse behavior effects and hyperactivity among hundreds 
of randomly sampled children from the general population in two distinct 
developmental age groups—three-year-olds and eight- and nine-year-olds.664

This study, compounded with previous data, prompted a UK and 
European Union mandatory warning label that sodium benzoate (E211) 
“may have an adverse effect on activity and attention in children.”665 However, 
unlike the artificial colors subjected to a “voluntary ban,” sodium benzoate 
was not put under further regulation because its use as a preservative was 
determined to distinguish it from non-functionary colorings.666
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Since the end of the twentieth century, researchers have chronicled 
sodium benzoate’s potential to damage DNA through mutagenesis and pro-
mote oxidative stress in the gastrointestinal tract.667

The FDA and the soda and beverage companies have known since the 
early 1990s that certain formulas with sodium benzoate or other forms of 
benzoic acids and ascorbic acid (vitamin C) as ingredients were converting 
into benzene, a known carcinogen and elementary petrochemical classified 
as a hydrocarbon—but the public was never told.668 More than fifteen years 
later, the issue resurfaced as a hard-hitting contamination scandal on a global 
scale, with findings that benzene had formed in beverages during production, 
particularly those with orange flavoring, including citric acid, leading to sub-
sequent recalls and reformulation in many markets.669,670 Further, a Belgian 
study found that plastic soda containers were contributing to the acidic reac-
tion that produced benzene in trace amounts, as demonstrated in approxi-
mately 47 percent of samples.671

In 2008, Coca-Cola Great Britain hailed plans to remove sodium ben-
zoate from its UK Diet Coke formula,672 while seeking a replacement preser-
vative for sodas with fruit content such as Sprite and Fanta Orange.673 The 
switch was also made in the United States and Europe, while soft drinks such 
as Pepsi Max and diet sodas produced by the name brands Sunkist Orange, 
Mountain Dew, and Nestea continues its use today.

Potassium Benzoate (E212)

Potassium benzoate is also a salt of benzoic acid, frequently used in acidic 
food and beverages as a preservative to protect artificial flavor enhancers. It is 
often used as an alternate to sodium benzoate. It is an ingredient in popular 
low-calorie soft drinks, including Diet Coke, Diet Pepsi, and many of their 
variants such as Coke Zero and Diet Pepsi Wild Cherry,674 as well as Lipton 
Diet Iced Tea, all of which reportedly transitioned to potassium benzoate in 
reaction to the controversy over sodium benzoate.675

Like other benzoic acids, potassium benzoate has been linked to trigger-
ing or worsening allergic reactions and contributing to ADHD and hyper-
activity, and it also poses a risk of producing benzene when formulated with 
ascorbic acid. 
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Calcium Benzoate (E213)

Calcium benzoate is yet another benzoic acid salt used as a beverage and food 
preservative—appearing in low-sugar products, cereals, and meats—that is 
connected with allergic reactions and hyperactivity. It has been listed as one 
of the top ten E numbers to avoid.676

Parabens (E214, E215, E218, E219)

Parabens are chemicals most commonly known for their use as antimicro-
bial preservatives in cosmetics and skin-care products. Their variants include 
methylparaben (E218—methyl p-hydroxybenzoate), sodium methyl p-hy-
droxybenzoate (E219), propylparaben, isopropylparaben, ethylparaben 
(E214—ethyl p-hydroxybenzoate), sodium ethyl p-hydroxybenzoate (E215), 
butylparaben, isobutylparaben, and benzylparaben. Methylparaben and pro-
pylparaben are the only two parabens classified as generally recognized as safe 
by the U.S. FDA.677,678 (Paraben food additives approved for use in the EU 
include the E numbers in the parentheses following the variants above.679)

Parabens are found in tens of thousands of personal care products on the 
market today, even though the mechanism by which parabens are antimicro-
bial “is not fully understood.”680

A storm of controversy began brewing in the 1990s surrounding para-
bens when researchers discovered they acted as xenoestrogens, or chemicals 
that mimic female hormones, and as endocrine disruptors.681 Fast forward to 
2004, when a study published in the Journal of Applied Toxicology found five 
types of parabens in eighteen of twenty breast tumor tissue samples tested.682 
Methylparaben was discovered at the highest levels, comprising 62 percent of 
total paraben discovered. Of the six parabens analyzed (isopropylparaben was 
not included in the study), benzylparaben was the only paraben not found 
in any of the tissue. The research team concluded that some of the paraben 
absorbed through skin-care products or food is able to be retained, although 
they could not identify the specific route—oral or topical—in which the par-
abens entered the body. Nor could the study provide conclusive proof that 
the parabens in the breast tumor tissue actually caused the tumors in the first 
place. Of the study, Discovery Fit and Health noted, “Paraben may very well 
be found in all tissue, due to widespread use.”683 Still, the study was cause for 
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alarm and further research, given that parabens are ubiquitous in cosmetic, 
skin-care, pharmaceutical, and even food products.

Despite their established action as xenoestrogens and endocrine disrup-
tors, the FDA has classified both methylparaben and propylparaben as GRAS 
for use in food. Parabens can be found in processed foods, cakes, pie crusts, 
pastries, icings, dried meat products, coated nuts, liquid dietary food sup-
plements, and more.684 Regarding parabens as food additives, the FDA says, 
“There is no evidence that consumption of the parabens as food ingredients 
has had an adverse effect on man in the 40 years they have been so used in the 
United States.”685 While public concern mounted following the 2004 study 
previously discussed, causing a flurry of companies to remove parabens from 
their cosmetic and skin-care products altogether and openly noting “para-
ben-free” on the packaging as a selling point, many health-conscious U.S. 
consumers may likely remain unaware that paraben is used as a food ingredi-
ent and that it has been for over four decades.

In a follow-up to the 2004 study, a study in 2012 analyzed 160 breast 
tissue samples from forty women with breast cancer for five different para-
bens. This time, parabens were detected in a whopping 99 percent of samples. 
Propylparaben and methylparaben were found in the highest concentrations, 
respectively, but over 60 percent of samples analyzed contained all five par-
abens considered. While many underarm deodorants contain parabens that 
have been postulated as a potential breast cancer agent due to the close prox-
imity of the underarms to the breasts and the typical daily usage of deodor-
ants, the researchers noted that parabens were even present in the breast tissue 
of women who do not use deodorant.686

Even though only methylparaben and propylparaben are listed by the 
FDA as GRAS, two 2013 studies discovered those weren’t the only types 
found in food samples tested. The first study involved 267 food samples, 
including meat, grains, fruits, vegetables, fish, fats/oils, dairy products, and 
beverages taken from Albany, New York.687 Over 90 percent of the food sam-
ples tested positive for parabens, and all five types the researchers were testing 
for were present: methyl, ethyl, propyl, butyl, and benzyl. The highest con-
centrations were methyl, ethyl, and propyl. The abstract noted that, to the 
researchers’ knowledge, it was the first study of its kind on paraben levels in 
foods. 

In a follow-up study, the same researchers looked at food samples from 
China and determined that, out of six parabens, 99 percent of 282 food 
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samples from thirteen categories collected from nine cities in China con-
tained the chemical preservative. According to the study abstract, “Methyl 
paraben (MeP), ethyl paraben (EtP), and propyl paraben (PrP) were the 
major paraben analogs found in foodstuffs, and these compounds accounted 
for 59 percent, 24 percent, and 10 percent, respectively, of paraben concen-
trations.”688 The researchers also determined that estimated daily intake levels 
for the foodstuffs from China for parabens were approximately three to, in 
some cases, ten times as high as was found in the U.S. study. 

The public’s avoidance of parabens in foods is difficult because awareness 
of the issue is so low; many do not realize they are in foods and not just limited 
to cosmetics and skin-care products. Worse, when parabens are in foods, they 
are deceptively labeled as methyl p-hydroxybenzoate or propyl p-hydroxybenzoate 
instead of methylparaben and propylparaben.689 Knowledge is half the battle 
and, unfortunately, the public is simply not well informed.

Propyl gallate (E310)

Propyl gallate is the ester of gallic acid and propynol used as a synthetic anti-
oxidant food preservative to keep oxygen from turning the oils in some food 
rancid. It is commonly found in microwave popcorn products, mayonnaise, 
chewing gum, soup mixes, frozen TV dinners, and other foods containing 
oils and fats. It’s also used in personal care products, cosmetics, adhesives, and 
lubricants. Propyl gallate is commonly used in conjunction with the preserva-
tives BHA and BHT (see pages 149 and 163).

Propyl gallate has been shown in studies to be both genotoxic and 
cytotoxic, to inhibit and kill human endothelial cells, as well as to cause 
everything from allergic reactions such as seborrhoeic dermatitis and depig-
mentation of skin to liver damage. It was also recently identified as a xen-
oestrogen.690,691,692,693,694,695 Propyl gallate can cause stomach irritation and 
asthma attacks, and it can negatively affect aspirin-sensitive people; in addi-
tion, some countries such as South Africa ban it from use in foods for babies 
and young children.696 The FDA still considers it generally recognized as safe 
and has determined there are no safety hazards when used at appropriate 
levels.697

As it is not used as frequently as some preservatives, it is easiest to avoid 
by simply reading food labels.
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TBHQ (E319), BHA (E320), and BHT (E321)

TBHQ, or tertiary butylhydroquinone, is a phenolic antioxidant-based 
preservative created with coal tar and the petroleum derivative butane. It is 
added to bread, pasta, margarine, potato chips, condiments, and other pro-
cessed foods including fast food to prevent oils and fats from turning rancid. 
It’s also used in a wide array of manufacturing capacities, including varnish 
and lacquer production, as well as for the stabilization of explosives. A five-
gram dose of TBHQ is known to be fatal.

TBHQ is often used in combination with other preservatives, specifically 
BHA (butylated hydroxyanisole), and BHT (butylated hydroxytoluene). 
These three preservatives are commonly used together. In dozens of studies 
that have been done on all three since the mid-1970s, a wide range of adverse 
health effects—including reproductive, gastrointestinal, cardiovascular, liver, 
lung, and skin problems—have been demonstrated, along with severe allergic 
reactions, nausea, and delirium.698

These preservatives have also been linked in studies to behavioral prob-
lems in children, including ADHD. In the 1970s, before TBHQ existed, Dr. 
Ben Feingold was able to reduce behavioral issues in six hundred children 
just by removing BHA and BHT (in combination with the removal of arti-
ficial colors and flavors) from their diets.699 While behavior improved in 30 
to 50 percent of children after the colors and flavorings were taken out, the 
removal of BHA and BHT improved behavior in 60 to 70 percent of them. 
That same decade, in 1974, a study found that chronic ingestion of BHA 
and BHT by pregnant mice resulted in adverse behavior patterns, including 
insomnia, cognitive deficits, decreased self-grooming, and increased aggres-
sion.700 According to the New England Health Advisory, not only has TBHQ 
been linked to ADHD, but studies have shown it affects estrogen levels in 
women as well.701 According to the International Programme on Chemical 
Safety, TBHQ has damaged DNA in vitro and produced stomach tumor 
precursors in lab animals.

Both the FDA and the European Food Safety Authority have determined 
that BHA, BHT, and TBHQ are safe at the permitted acceptable daily intake 
levels. Despite evidence to the contrary, the EFSA ruled in 2004 that TBHQ 
is not a carcinogen and no further genotoxicity studies would be necessary.702 
Consumers eat an estimated 20 milligrams of BHA and BHT daily.703
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TBHQ, BHA, and BHT are all required to be listed on food packaging, 
but unless someone specifically requests the ingredients list at a restaurant, 
they aren’t going to know whether or not these preservatives are present in the 
food. In addition, as with many additives, federal laws do not require food 
manufacturers to disclose if ingredients were already preserved with BHA or 
BHT prior to being made into a final product. Vitamin A palmitate, used to 
fortify foods such as dairy products, may contain small amounts of undis-
closed BHA and BHT, for example.704

Sulfites (E223)

Sulfites are common preservatives and antimicrobial agents added to foods, 
medicines, and especially wines to stop the fermentation process. Sulfites 
also prevent spoilage and can stop the browning process in some fruits and 
vegetables. They can be found in alcoholic beverages, condiments, modified 
dairy products, fish, gelatins, puddings, jams and jellies, shredded coconut, 
processed vegetables, dried fruits, and some snack foods and soup mixes.705 
According to natural wine promoter More than Organic, sulfites are present 
at concentrations of up to 10 mg/L even in unsulphured wine, but conven-
tional wines on the market today contain an average of ten to twenty times 
that much. In addition, conventional winemakers typically add sulfites to 
red wine even though its antioxidant properties are such that it is an unnec-
essary step.706

While sulfur is an essential element found in all animal and plant cells—
some foods, such as eggs, onion, garlic, and cabbage, naturally contain high 
amounts of sulfur—the inogranic chemical compound sulfite created from 
sulfur can cause adverse reactions in sensitive people, including autistic 
children who have issues ridding themselves of excess sulfur.707 Some stud-
ies show that the sulfites regularly added to wine can actually trigger wine- 
induced asthma.708 Research has also linked sulfite exposure to an increased 
risk of liver disease due to the oxidative damage it can cause.709

The FDA requires food manufacturers to list sulfites if 10 ppm or more 
are present in the finished food or beverage product.710 Still, a rash of twen-
ty-seven deaths between 1985 and 1990 were blamed on sulfite-induced 
anaphylactic reactions; at least six of those occurred in restaurants, where 
ingredients lists are either not readily available or not double-checked.711,712 
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Consensus was the deaths were due to sulfites on potatoes, which prompted 
the FDA to stop allowing sulfites on fresh fruits and vegetables in addition 
to establishing the 10 ppm-labeling limit. Still, sulfites are one of the few 
approved food preservatives that even the government has acknowledged has 
killed people—and yet, they are still allowed to be added to food with only 
limited regulation.

A meal consisting of a regular green salad, three ounces of dried apricots, 
and a four-ounce glass of wine would contain approximately 375 milligrams 
of sulfite, an amount far in excess of the World Health Organization daily 
limit of 42 milligrams for a 132-pound adult.713 It’s very likely the average 
diet contains far more sulfites than recommended, but because they are ubiq-
uitous, it may be unavoidable.
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EMULSIFIERS AND 
THICKENING AGENTS

A number of food additives are used to structure or blend otherwise incom-
patible mixtures of oil and water, or water-soluble ingredients. Thus, these 
chemicals and naturally occurring ingredients help hold many processed 
food concoctions together and maintain appearance, texture, and freshness, 
acting secondarily as preservatives. Ingredients such as cellulose and various 
gums—including gum arabic, furcelleran, guar, locust bean, and xanthan—
frequently serve functions in processed foods as thickening agents, emulsifi-
ers, and/or preservatives with little or no known risks and, in some instances, 
certain benefits. Guar gum, for one, has numerous positive interactions and 
possible health benefits.714,715,716,717,718 However, certain other emulsifiers and 
thickeners may pose significant health risks.

Carrageenan (E407)

Carrageenan, a red seaweed extract, is one of the most commonly added 
emulsifiers and thickening agent preservatives in numerous cheese and dairy 
products, alternative nondairy and low-fat products, desserts, cereals, drinks, 
baby formulas, gums, and other snacks. In many cases, carrageenan works as 
a fat substitute to bind ingredients together and establish texture.

Carrageenan is even a favorite additive in many USDA-certified “organic” 
and “natural” foods, despite its unhealthy connection to gastrointestinal 
inflammation and experimental cancer in lab animals. 
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Its health risks center on the fact that degraded forms of carrageenan, 
which have lower molecular weights, have been found to cause inflamma-
tion of the gastrointestinal system and colon. The native carrageenan used in 
foods begins not degraded, but a certain percentage becomes inadvertently 
degraded through the alkaline-based extraction process. This process contrib-
utes a potentially dangerous and inflammatory form of carrageenan seeping 
into foods.719

In numerous scientific studies, researchers have administered degraded car-
rageenan to rats as a way to induce adverse health effects for tests, including 
pain, chronic prostatitis, arthritis, synovitis, pleurisy, insulin resistance, Achilles 
tendinitis, and edema, just to name a few.720,721,722,723,724,725,726,727,728,729,730

The Cornucopia Institute details how a working group formed in 2005 
by the carrageenan industry trade group Marinalg tested samples of food-
grade carrageenan produced by its industry members, finding degraded car-
rageenan in every single sample. Two-thirds of these samples contained levels 
of this dangerous derivative above 5 percent, the amount considered by the 
industry as a working limit. However, by 2012, Marinalg was reportedly 
unable to establish a reliable testing procedure that would allow limits to be 
set or met, meaning that there is no guarantee of consumer safety of this food 
additive in spite of its widespread use.731

The U.N. WHO’s International Agency for Research on Cancer identi-
fied degraded carrageenan as a Group 2B “possible human carcinogen” back 
in the early 1980s.732 The U.S. FDA considered restricting degraded carra-
geenan, as defined by molecular weight under 100,000, back in 1972, but no 
action was ultimately taken.733

The FDA has approved carrageenan as safe in its not-degraded food 
grade form, along with several of its salts and also formulas combined with 
Polysorbate 80 as stabilizers.734

In a controversial move, the USDA’s National Organic Standards Board 
first approved carrageenan for use in organic foods in the mid-1990s. The 
Cornucopia Institute reported that when the food additive came up for peri-
odic review in the spring of 2012,735 one of the NOSB board members over-
emphasized the claims of the carrageenan lobbying group Marinalg (whose 
member companies include Cargill Texturizing Solutions and DuPont 
Nutrition Biosciences).736

That board member—supposed to be representing public interests—
reportedly spent floor time reading direct passages from Marinalg-sponsored 
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studies that asserted carrageenan’s unequivocal safety,737,738 but passed the 
claims off as if they were authored by United Nations’ Joint FAO/WHO 
Expert Committee on Food Additives. Despite strong opposition from every 
public interest group in attendance, carrageenan was reapproved for use in 
organic foods for another five years by a slim one-vote margin.739

Dr. Joanne Tobacman has published more than twenty peer-reviewed 
studies on the health effects of carrageenan, and she has not only studied 
carrageenan as an associate professor at the University of Illinois College 
of Medicine,740 but has also used her acumen to be a public advocate for 
the removal of carrageenan, initiating a petition to the FDA back in 2008, 
addressing the USDA National Organic Standards Board in 2012, and 
informing the public through various media outlets.741,742

According to Dr. Tobacman, the food additive is capable of causing 
inflammation in any of its forms,743 making it not just another inert ingre-
dient but also cause for significant alarm. Chronic inflammation can trigger 
a perpetual inflammation cycle that invites everything from Parkinson’s to 
coronary artery disease to rheumatoid arthritis to cancer.

Significantly, Dr. Tobacman found that chronic, low-dose exposure 
to carrageenan contributed to glucose intolerance, insulin resistance, and 
impaired signaling, all precursors to diabetes and obesity.744

Another study by Tobacman and her team described how colon cells 
interact with carrageenan promoters to prolong inflammation caused by the 
food additive.745 Most recently, Tobacman and her colleagues published a 
study in January 2014 demonstrating how carrageenan contributes to colon 
cancer.746

Despite all this, the public is largely unaware of carrageenan’s risks, 
unlike the attention paid to high-profile ingredients such as aspartame, MSG, 
high-fructose corn syrup, and other controversial additives.

Ultimately, carrageenan has no nutritional purpose and is nonessential as 
an additive because it could easily be replaced by alternatives such as locust 
bean gum or guar gum. Moreover, many foods do not require an emulsifier in 
the first place but could instead simply prompt consumers to “shake” before 
eating or drinking.

The Cornucopia Institute has published a shopping guide to aid buyers 
in avoiding carrageenan.747
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Soy lecithin (E322)

With soybeans as one of the most heavily subsidized, widely used, and cheap-
est sources of raw food material, soy lecithin is one of the most common 
components of modern mass-produced processed food products. It is rela-
tively non-toxic, inexpensive (due to government soy subsidies), and reduces 
viscosity while preventing separation and keeping ingredients—such as oils 
and chocolate—evenly mixed inside product formulas. Made up of the phos-
pholipids phosphatidylcholine (PC), phosphatidylethanolamine (PE), and 
phosphatidylinositol (PI), lecithin is separated from soybean oil through 
industrial production and can be found on a significantly large portion of 
product ingredient labels for foods of nearly every kind.748

In almost every case, that soy lecithin is also derived from genetically 
modified soy, unless the label specifically says it is made from non-GMO or 
organic soy. About 93 percent of soy grown in the United States and 81 per-
cent of soy grown globally is genetically modified, although food producers 
prefer to keep that fact off of labels.749

The sordid details of soy lecithin’s history as a food staple was taken on 
by author Kaayla Daniel in her 2005 book The Whole Soy Story: The Dark 
Side of America’s Favorite Health Food. Though lecithins are naturally occur-
ring in all organisms and can be extracted from many sources, soy lecithin 
came to dominate the market due to its cheap cost and surplus abundance 
as a foul-smelling industrial waste sludge that remains from the degumming 
processing of crude soy oil.750,751

Daniel cites historian William Shurtleff, who wrote an unpublished his-
tory on soy with coauthor Akiko Aoyagi, claiming that German soy oil refiners 
of the early twentieth century were seeking ways to dispose of this indus-
trial sludge and turned to a vacuum drying method that led to the patenting 
and marketing of soybean lecithin as a major commodity.752 Reportedly, the 
German industry hired scientists to develop hundreds of new commercially 
viable applications; several of the new applications it developed for the food 
industry now heavily affect the diet of the global consumer.

Shurtleff and Aoyagi further detail how Archer Daniels Midland (ADM), 
now a massive Big Agra conglomerate, became the first American manufac-
turer of soy lecithin in 1934, and by 1935, the company had patented a 
new process for oil extraction—using hexane.753 This displaced the domi-
nant ethanol-benzol extraction method and allowed for a more palatable and 
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appealing soy lecithin product. ADM’s aggressive marketing allowed soy-de-
rived lecithin to overtake egg-derived lecithin and unleashed a whole new era 
of processed foods into the Western diet.

Using hexane as a solvent to extract soy lecithin underscores the pressing 
concern in weighing the potential health risks and contamination issues for 
this industry standard food emulsifier.754 Hexane, a constituent of gasoline 
and jet fuel, poses significant chronic toxicological health hazards, including 
damage to the nervous and muscular systems and vision impairment. Hexane 
is also a known potential carcinogen.755 The Cornucopia Institute found that 
hexane is persistent in soy lecithin production and thus poses a legitimate 
health concern.756 This issue is more thoroughly covered in the hexane section 
of this book (see page 107).

Soy lecithin production supposedly eliminates soy proteins and, with it, 
the potential for allergic reaction. However, the expectation that mass pro-
duction and mass consumption of soy lecithin does not carry with it the risks 
of soy-related allergies is not based on any long-term dietary studies, so it 
warrants further study. Nevertheless, aside from the hexane, soy lecithin likely 
carries a low allergenic risk.

Polysorbate 80 (E433)

Polysorbate 80, which is also known as polyoxyethylene (80) sorbitan 
monooleate, (x)-sorbitan mono-9-octadecenoate poly (oxy-1,2 ethanediyl), 
Tween 80, and POE (80) sorbitan monooleate, and its fellow polysorbates 
(including -20, -40, -60, and -65) are emulsifiers traded under brand names 
such as Tween, Alkest, and Canarcel. Polysorbates are made up of sorbitol, a 
sugar alcohol, esterified with fatty acids. Polysorbate 80 and polysorbate 60 
are widely used in foods, while polysorbate 80 has become a common (and 
controversial) adjuvant and excipient in vaccines and pharmaceutical drugs, 
included increasingly in the nanoparticle delivery of medication.

Polysorbate 80 has GRAS status from the FDA and is accepted as safe in 
Europe as well; it is very frequently found in whipped dessert toppings, ice 
cream, shortening, desserts, and condiments. 

However, few studies have been done on the actual safety of this processed 
food ingredient in the human diet. While no great potential for harm has yet 
been demonstrated, and no evidence exists in regards to carcinogenicity or 
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neurotoxicity,757 there is some emerging evidence to cast doubt on the overall 
safety of dietary polysorbate 80.

Gastroenterology research into the causes and rising prevalence of Crohn’s 
disease and other gastrointestinal inflammatory diseases has raised significant 
dietary questions about the developed world’s modern diet of highly pro-
cessed foods. Does polysorbate 80 play a role?

In 2010, researchers probed the impact of foods on aiding or inhibiting 
invasive disease bacteria across the gastrointestinal barrier through transpor-
tation on M cells (microfold cells),758 which play a role in immune response 
and in breaching this barrier during intestinal inflammation.759

The study found that high-fiber foods like broccoli and plantains inhib-
ited the translocation of invasive disease-carrying bacteria, while emulsifiers 
such as polysorbate 80 from processed food diets facilitated the transport of 
pathogens, increasing the rate across M cells fivefold. 

Researchers now believe that emulsifiers generally may play a significant 
role in increasing intestinal permeability in patients with Crohn’s disease, 
particularly as emulsifiers are detergents—and amphiphilic (friendly with 
water and fats)—which are known to increase intestinal permeability. These 
researchers noted that in previous studies, “Polysorbate 80 has been shown to 
integrate within cell membranes, altering their microviscosity.”760,761

This research would support evidence that polysorbate 80 could be affect-
ing transport of disease-causing agents across the intestinal barrier. So far, 
there has been little investigation into the effect of emulsifiers like polysorbate 
80 on gut permeability, but the implications of these initial findings for the 
emerging rainbow of gastrointestinal disorders is immense.

A 2003 study found that injected polysorbate 80, frequently used as a 
vaccine adjuvant, was found to increase digestive efficiency, but at the same 
time, it also caused a toxic irritating effect on the gastrointestinal system at a 
high dosage.762

In commercial food production, polysorbate 80 has also been combined 
with carrageenan into a single food additive, which has been approved by 
the FDA for use in foods.763,764 Now, it need only be labeled “carrageenan” 
even when it contains up to 5 percent by weight of polysorbate 80. The FDA 
currently limits the concentration of polysorbate 80 in the final food prod-
uct to 500 ppm.765 Given the results of the Crohn’s study with polysorbate 
80 and the significant and toxic effects of carrageenan with gastrointestinal 
inflammation (see the earlier section on carrageenan on page 166), there is 
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reason to be concerned that low concentrations of polysorbate 80 may now 
be hidden in foods.

A study published by Nature in 2015 highlighted the negative impact 
of dietary emulsifiers on digestive disorders and even metabolic syndrome. 
Entitled “Dietary emulsifiers impact the mouse gut microbiota promoting 
colitis and metabolic syndrome,” this study reported:

[A]gents that disrupt mucus–bacterial interactions might have the 
potential to promote diseases associated with gut inflammation. 
Consequently, it has been hypothesized that emulsifiers, detergent- 
like molecules that are a ubiquitous component of processed foods 
and that can increase bacterial translocation across epithelia in 
vitro2, might be promoting the increase in inflammatory bowel dis-
ease observed since the mid-twentieth century.766

Avoiding polysorbate 80, along with other synthetic preservatives and 
emulsifiers, may be prudent under the prevailing wisdom of the precaution-
ary principle and a little common sense, as polysorbate 80 was not an ingredi-
ent in anyone’s diet a century ago. It may well be confounding or aggravating 
to our digestive systems, regardless of how readily it is sold to us in cleverly 
marketed food products with trendy and inviting packages.

A feeding study from 1956 testing for fertility effects on mice from par-
tial ester emulsifiers found no effect from eating a 5 percent diet of polysor-
bate 80, but it did find a slight reduction in fertility at the extremely high 
dietary intake level of 20 percent.767 Though this level of consumption is 
unrealistic in terms of typical human diets, it may warrant further inves-
tigation, as polysorbate 80 has been connected with lowered fertility and 
birth defects when used in vaccines in animal studies768 and accompanied 
a spike in fetal loss reports across three consecutive flu seasons while it was 
in the flu vaccine.769 It is in current versions of vaccines for influenza, HPV, 
Pneumococcal, Rotavirus, Tdap, and DTap.770

Medical administration of polysorbate 80 in vaccinations caused ana-
phylactic shock in at least one man, according to a 2005 paper.771 Rats given 
injections of polysorbate 80 (Tween 80) in saline experienced convulsions 
and death within minutes.772 It should be noted, when administered capsa-
icin, the compound that makes hot peppers hot, prior to the Tween 80 shot, 
the rats’ lives were saved from the Tween 80. 
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Carbon monoxide

Carbon monoxide (CO), the notorious odorless killer gas, is used as a color 
preservative in meat and seafood products to maintain a reddish color that 
gives the appearance of fresh meat and lasts for up to three weeks.773 Retail 
cuts are packaged in gas mixtures containing less than 0.5 percent CO. It is 
approved for use and generally recognized as safe by the FDA.774

Though studies have claimed that the low level of gas used is safe and a 
highly improbable toxic threat,775 critics have called attention to its use on 
the basis of potential consumer fraud, by potentially making old foods seem 
fresh.776,777 If meats or fish appear fresh even after they are past their prime, 
shoppers could be duped into purchasing spoiled meats, filled with dangerous 
microbes, which could be hazardous if consumed.778

In addition, low-level chronic exposure to breathing carbon monoxide 
can cause amnesia, headaches, memory loss, behavioral issues, loss of muscle 
and bladder control, and vision impairment, although no studies have con-
sidered the effects of long-term CO ingestion.779

All in all, the use of such a well-known toxin in food preservation holds a 
creepy overtone—one more cosmetic agent of food mummification.

Potassium bromate (E924)

Potassium bromate is a preservative and bleaching agent that strengthens glu-
tens and was widely used across the globe in nearly every type of enriched 
bread for many decades, until it was confirmed to be a carcinogen targeting 
the kidneys780 and thyroid with oxidative damage.781,782

The food additive has since been banned in numerous countries, start-
ing in Europe and the United Kingdom in 1990, in Canada by 1994, in Sri 
Lanka and parts of Latin America by 2001, and even in China by 2005,783 
while the state of California requires a warning label listing it as a carcinogen 
under Prop 65.784

Nevertheless, it remains approved for use in the United States by the 
FDA as an optional ingredient in standardized foods at levels less than 75 
ppm in whole wheat flour and 50 ppm in white flour, though use has report-
edly declined.785 It remains legal because it was approved by the FDA back 
in 1958 before the Delaney Clause took hold.786 The EPA classified it as a 
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Group B2 carcinogen in 1993 and established a final rule by 1998, stating 
that “there is sufficient laboratory animal data to conclude that bromate 
is a probable (likely under the 1996 proposed cancer guidelines) human 
carcinogen.”787

In addition to potassium bromate’s direct effects, bromism, or bromide 
dominance, can develop in the human body, in which long-term chronic 
exposure to bromide can inhibit iodine absorption, leading to a deficiency 
that can trigger cancers of the thyroid, prostrate, and ovaries after significant 
accumulation.788,789

Potassium bromate, where still in use, remains a largely hidden ingre-
dient, typically only listed on the label as “enriched flour,” but occasionally 
appearing as “bromated flour.” Several fast food chains continue to use it in 
buns and breads, despite the clear risks.

Used in the United States since the early 1900s, it is added to the brew 
and dough recipes for enriched flours, particularly after new requirements 
called for nutritional enhancements and constant refinement to maintain tex-
ture, volume, and a palatable taste in industrial scale breads produced for the 
commercial market. Potassium bromate was considered essential at trace lev-
els to solidify the addition of soy or wheat-gluten proteins. Cereal Chemistry 
journal articles detail the sometimes disastrous recipe revisions790 and work-
arounds in 1970s-era cereal-enrichment formulations based on low-quality 
ingredient mixtures with potassium bromate as a stabilizing agent.791

Documented industrial recipes describe its continued use in 2002 with a 
raw wheat germ and vital wheat gluten formula.792 Organic flours and baked 
goods typically avoid the use of this chemical, and are the best bet to avoid 
intake.

Studies have shown that glutathione, cysteine, and vitamin C protect 
against the cytotoxic carcinogenic effects and oxidative DNA damage of 
potassium bromate by blocking its ability to induce oxidative stress.793,794

Brominated vegetable oil (BVO) (E443)

A related bromide preservative is controversially used in the soft drink and 
beverage industry in sodas and sports drinks with citrus flavors. Brominated 
vegetable oils (BVO), composed of bromine and corn or soy oils, emulsify 
these citrus flavor agents and allow them to remain suspended in a cloudy 
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mixture in drinks, including Mountain Dew, Gatorade, Powerade, Amp, 
Squirt, and Fanta Orange.

BVO was originally approved for use as a flame retardant. According to 
the Center for Science in the Public Interest, safety concerns over brominated 
vegetable oils led the FDA to remove the additive from the generally recog-
nized as safe list back in 1970. However, with behind-the-scenes pressure 
from the beverage industry, the toxic ingredient continued to be allowed as 
part of the FDA’s Interim List pending further safety studies. 

Decades later, the FDA has indicated it believes the ingredient to be 
“safe,” while Europe and other countries have banned its use and embraced 
safer alternatives.795

Long-term exposure to BVOs can cause inhibited growth, adverse behav-
ioral and reproductive effects, heart lesions, and liver damage, according to 
rat studies, and several isolated cases of human toxicity after extreme overcon-
sumption of sodas, triggering a severe case of bromism.796,797,798,799

Sodium nitrite (E250)

Sodium nitrite, used in everything from pesticides to dyes to pharmaceuti-
cals, is an inorganic compound perhaps best known for its role as an additive 
in processed meats. The FDA has approved sodium nitrite for use in foods 
to prevent the growth of botulism spores and as a color fixative.800 Sodium 
nitrite is added to give meat that seemingly “fresh,” vibrant red or pink color 
that will make it more appealing to consumers for its potentially lengthy 
shelf life. 

While it may be visually appealing—causing cured deli meats, pepper-
oni, salami, jerkies, bacon, hot dogs, and sausage to look the way people 
expect them to—sodium nitrite in processed meats doesn’t look quite so 
pretty otherwise. 

A multitude of studies have associated processed meats with a bevy of 
cancers and health issues due to the nitrites used to cure them. In just the 
last decade, researchers have linked sodium nitrite in processed meat to a 74 
percent increase in leukemia;801 a significant increase in the risk of esopha-
geal carcinoma according to a thirty-year cohort study;802 reproductive tox-
icity and interference with normal embryo development;803 the parallel rise 
of Parkinson’s disease, Alzheimer’s disease, and diabetes;804 an increased risk 
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of gastric cancer;805 a 31 percent increase in ovarian cancer risk with high 
intake of dietary nitrite;806 obstruction of lung function and increase in risk 
of chronic obstructive pulmonary disease (COPD);807 formation of a hepato-
carcinogen;808 a 67 percent increase in pancreatic cancer risk;809,810 a positive 
association between red meat intake and bladder cancer;811 nephrotoxicity 
and oxidative damage in the kidneys of rats;812 a twofold higher risk of thy-
roid cancer in women with the most dietary intake of nitrite, particularly 
from processed meats;813 and the list goes on and on. 

When sodium nitrite hits the human digestive system, all hell breaks 
loose. At high temperatures, nitrites in processed meats combine with the 
proteins in meat called amines, forming toxic, carcinogenic nitrosamines in 
the stomach that can enter the blood stream and wreak havoc on the body. 
Nitrosamines were first outed as cancer-causing agents in 1956 when two sci-
entists discovered dimethylnitrosamine gave rats liver tumors, so the dangers 
have been known for some time.814

In her book Eating May Be Hazardous to Your Health, former FDA aspar-
tame panel member–turned–whistleblower Jacqueline Verrett talks about 
how Dr. William Lijinsky, a scientist at Oak Ridge National Laboratory, 
reported that 100 percent of his lab rats fed combinations of nitrite and 
amine (found in meat, wine, fish, and many prescription drugs, as well as 
other products) developed malignant tumors in nearly every organ system 
within six months.815

Although some may try to argue that nitrites in processed meats are safe 
because some vegetables naturally contain nitrites, those vegetables do not 
contain the amines that meat does; neither are vegetables heated to the same 
range of temperatures as meats, so the likelihood of vegetables creating nitro-
samines is much lower.

The bacteria found in meat reduces nitrates into nitrite, which in turn 
becomes the nitric oxide that actually cures the meat. Environmentally rel-
evant concentrations of nitric oxide have been found to induce everything 
from reproductive and developmental toxicity to colon cancer.816,817

Is sodium nitrite toxic? Without question, it is.
In 2008, a Missouri woman who worked at a meat processing plant filled 

a capsule with sodium nitrite and gave it to another woman under false pre-
tenses, allegedly in order to hospitalize her so she could have a chance to get 
close to the woman’s husband. The victim of this poisoning collapsed twenty 
minutes after taking the pill and was rushed to the hospital. She survived, 
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but only because the quantity of sodium nitrite was deliberately chosen to be 
nonfatal.818 Sodium nitrite is currently being developed as the main ingredi-
ent in a feral hog toxicant for population control purposes.819

As stated on the USDA website in a document extolling the virtues of a 
sodium nitrite–based feral hog killer:

The toxin, sodium nitrite, a common meat preservative that pre-
vents botulism, had previously been shown to be a quick-acting and 
low-residue toxicant for feral pigs in Australia and has since been pat-
ented. Pigs are particularly sensitive to nitrite-induced methemoglo-
binemia because they have low levels of methemoglobin reductase, 
the enzyme required to reverse the effects of nitrite toxicosis.

It raises the question: If sodium nitrite is toxic to feral hogs because 
they have “low levels of methemoglobin reductase,” isn’t it also possible that 
some humans may also share that enzyme deficiency due to natural genetic 
variation?

There’s no question that sodium nitrite is a toxin in both humans and 
feral hogs. The solution to this chemical contaminant is to stop consuming 
it. The best way to avoid sodium nitrite is to stop buying processed meat 
products containing the ingredient all together, and if meat is on the dinner 
menu, look for fresh meat and meats that explicitly state “no nitrites” on the 
packaging.

Vitamin C has been shown in studies to protect people from the damag-
ing effects of nitrites.820 In addition, consuming large amounts of vitamin C, 
as well as E, will reportedly protect one from the cancer-causing nitrosamine 
conversion process if taken before processed meats are to be consumed.821 Cod 
liver oil was also recently proven to protect the liver against sodium nitrite, 
significantly reducing nitrite-based liver inflammation in rat studies.822
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MOLECULAR 
ALTERATION OF FOOD

Food manufacturers routinely alter foods at the molecular level, process-
ing them in ways that have enormous consequences on human health. 
Typically, these alternations are carried out in order to boost product sales 
through increased shelf life or improved cosmetic appearance of the fin-
ished product.

Homogenized milk fat

Whole, raw milk is not molecularly homogenous. When milk comes from a 
cow, it contains cream that typically separates and rises to the top. This cream 
is made of intact, whole fat molecules that are perfectly formed for the nutri-
tional needs of a baby cow. Before drinking or using the milk, people typically 
shook the milk bottles or jugs to reintegrate the cream and fat into the more 
predominant liquid.

Most commercially available milk on the market today is homogenized, 
sometimes labeled “homo” for short. This means the fat in the milk has been 
subjected to a mechanical process that uses heat, then high pressure (esti-
mated at 4,000 pounds per square inch) to push the milk through tiny tubes 
that break the fat molecules into far smaller pieces, from up to 15 microme-
ters down to less than 2 micrometers.823 When complete, this process keeps 
the milk fat evenly distributed throughout the finished product, so it does not 
rise to the top and the milk doesn’t have to be shaken up.
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While that sounds convenient, some research has pointed to the theory 
that homogenization is dangerous to health. Why? Because it ends up pro-
ducing fat globules so tiny that the particles of proteins that would normally 
be digested instead pass through intestinal walls and enter the bloodstream, 
undigested. There, they may interfere with healthy cardiovascular function 
and arterial lining. They also release the enzyme xanthine oxidase (XO), 
potentially causing damage to arteries and inducing arterial plaque forma-
tion, ultimately leading to heart and circulatory disease.

Like many other processed foods, then, milk begins as a wholesome, 
nutritionally intact product. But through homogenization and pasteuriza-
tion, it is artificially modified into a beverage that serves the interests of the 
industry producing it while simultaneously exposing consumers to health 
risks that aren’t present in the pre-processed form of the product. 

The theory of the XO enzyme posing significant risk to human health 
was first published by Dr. Kurt Oster, a cardiologist, and his coauthor, Dr. 
Donald Ross, in 1973,824 and it was immediately attacked. Andrew Clifford 
and Charles Ho published their oppositional study on bovine milk xanthine 
oxidase in 1977, claiming that large intravenous doses of XO administered to 
rabbits did not lead to arterial plaque formation, nor did it deplete plasmal-
ogens.825 The study, however, was funded by the National Dairy Council.826 
Oster and his colleagues continued undeterred, in 1981 publishing further 
research that evaluated the blood of 300 heart attack victims over a five-year 
period and discovered significantly elevated XO levels in every single one.827

Researchers have also debated whether the cause of the damage in ques-
tion came from the XO naturally occurring in the human liver or in the cow’s 
milk, but XO in cow’s milk is fifteen times more prevalent.828 Cow’s milk is 
the largest source of dietary XO, and while pasteurization destroys about half 
of it, the other half is still being ingested by homogenized milk drinkers.829

The debate over XO’s role in artery damage and heart disease rages on 
today, but further evidence has emerged that Oster and Ross were right. A 
study in 1997 reported that XO was at least partly responsible for impairing 
heart function, and inhibiting XO in patients with high cholesterol reversed 
these effects, though not entirely.830 Two years later, another study concluded 
that “circulating XO can bind to vascular cells, impairing cell function via 
oxidative mechanisms.”831 A 2002 study concluded that the presence of 
increased XO was closely associated with increased vascular oxidative stress in 
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people suffering from chronic heart failure.832 Overall, XO has been linked in 
research to more than fifty inflammatory and autoimmune diseases.833

Researchers have also noted a positive correlation between milk con-
sumption and coronary heart disease death rates.834

Steve Bemis, lawyer and board member of the Farm-to-Consumer Legal 
Defense Fund, notes that in the years prior to World War II, milk competi-
tion was based entirely on the “cream line” in the milk—the more cream, the 
better. Bemis argues that milk cream was considered the premium portion 
of milk, which could be used in other products such as cheese; so having 
to leave more cream in milk undermined potential profits in what would 
become an exploding grocery industry. The homogenization process helps 
solve this problem because it removes the cream line, leaving producers free 
to use much of the cream in other dairy products.835

Homogenization was important to the burgeoning cheese industry 
because it improved texture, flavor, and softness in some cheeses.836 Just as 
we’ve seen in other food additives and processed food commodities, the pro-
duction of cheese was altered to (excuse the pun) milk it for all it was worth; 
improving appearance, taste, and shelf life were valued far above nutrition or 
tradition. Additionally, standardizing the production and redirecting valuable 
cream from milk to other dairy products was a boon for the dairy industry 
because it resulted in a new ingredient supply for cheeses, dessert products, 
and more, substantially increasing revenues.837

Additionally, homogenization led to the standardization of both milk 
and cheeses, which further lowered production costs and increased profits. 
Once milk is homogenized, it must be pasteurized, or treated with high heat; 
otherwise, it will spoil within hours. (The reverse, however, is not true—
pasteurized milk does not require homogenization.) Another issue with 
homogenization is that it’s paired with pasteurization, and more broadly, the 
large-scale commercialization of the dairy industry that began in the post–
World War II period. Prior to this, milk was locally pasteurized in urban 
areas, while many rural areas offered fresh, raw milk. This allowed consumers 
in cities who still wanted fresh, whole milk to acquire it from rural areas if 
they chose.

Dairy processing for mass commercialization became mutually beneficial 
for milk, cheese, and other dairy products, making homogenization and pas-
teurization a necessary, standard combination process for producing finished 
products. This is despite the fact that these heat treatments destroy valuable 
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nutrition in the milk, including an array of essential amino acids and import-
ant enzymes. One reason so many people are allergic to lactose in milk, for 
example, is because pasteurization destroys the lactase enzyme that helps the 
human body break down the proteins. Undigested proteins lead to allergic 
reactions.

Homogenized milk can be avoided by looking for nonhomogenized 
products typically carried in natural, organic food stores and buying local, 
raw milk and milk products. While some countries such as France sell raw 
milk in vending machines, strict raw milk purchasing laws vary by state in 
the United States, with some completely banning sales and others allowing 
retail sales, while others will only let people buy it directly from the farm.838

Hydrogenated fatty acids

Hydrogenated fats are commonly found in fast foods, from French fries to 
chicken fingers; in dairy products such as margarine; in breads, cakes, and 
biscuits; and in TV dinners and sweets. Because it isn’t a saturated fat, con-
sumers who do not expressly know what it is may mistakenly think it’s some-
how healthier for them. Unfortunately, they would be wrong.

Hydrogenated fat is liquid vegetable oil that has been treated with hydro-
gen. These are normally healthy oils that undergo manufacturing processes 
that ultimately turn them into poisons. First, the oil is heated from 500 to 
1,000 degrees under high pressure; then it is exposed to hydrogen gas. Finally, 
a catalyst, typically a metal such as nickel or aluminum, is injected into the 
oil for several hours to change the molecular structure, increasing the oil’s 
density. The finished product is either semi-solid, known as partially hydro-
genated oil, or solid, known as hydrogenated oil.

The resultant synthetic fat is heavier. It actually thickens the blood after 
it’s been eaten, forcing the body’s circulatory system to work harder to push 
blood around inside it. Hydrogenated oil sticks to and readily clogs arteries, 
leading to an increased risk of high blood pressure, blood clots, and heart 
attacks (and that’s just for starters). 

The thicker blood also has a hard time circulating through the brain, 
leaving a person open to everything from muddled thoughts to Alzheimer’s 
disease.839 The use of the metal aluminum as a hydrogenation catalyst can’t be 
helpful for brain-related disorders either.
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Hydrogenated and partially hydrogenated oils are the main sources 
of trans fats, and an abundance of scientific studies litter medical journals 
declaring one after another just how bad trans fats are for people. One 1997 
Harvard University study involving more than 80,000 women found that 
simply decreasing one’s dietary trans fat intake by a mere 2 percent reduced 
the risk of coronary heart disease by a whopping 53 percent.840 Researchers 
in another study discovered that eating just 5 grams of hydrogenated fat 
a day—particularly partially hydrogenated fat—increased coronary heart 
disease risk by 29 percent.841 Yet another study showed that eating foods 
considered major trans fat sources, such as biscuits, cookies, cakes, and mar-
garine, was significantly tied to higher coronary heart disease risks.842 The 
FDA admitted in 2013 that ridding the U.S. food supply of industrial trans 
fats could prevent approximately 20,000 heart attacks and 7,000 heart-re-
lated deaths a year.843

“Trans is a secret killer. Labels tell you how much saturated fat you’re 
eating. With trans, it’s anybody’s guess,” Dr. Walter Willett, chairman of 
Harvard School of Public Health’s nutrition department, told the Center for 
Science in the Public Interest in 1996.844 Dr. Willett is a pioneer in establish-
ing a link between heart disease and trans fats.

Trans fats in the United States were not required by law to be listed on 
nutrition information labels until January 2006, but even after that point, 
the product had to contain 0.5 grams or more.845 This standard means that 
up to half a gram of trans fats could be in a product and the manufacturer 
could still claim it had zero trans fats. Yes, to the FDA, 0.5 grams rounds 
down to zero. Maggie Stanfield, author of Trans Fat: The Time Bomb in Your 
Food, explained to the British Independent that, due to their synthetic nature, 
hydrogenated vegetable oils confuse the body’s cells. “They identify the fat 
as unsaturated—it comes from vegetable oil, after all—but because of the 
industrial process involved, they can’t handle the fat as they would a truly 
unsaturated one.”846 Industrially produced hydrogenated oils are not natural 
and the body cannot process them as such. 

Hydrogenated oil shares a molecular resemblance to plastic. It’s non- 
essential, serves no nutritional purpose, and has no known human health 
benefit whatsoever.847 So why would food manufacturers knowingly put it in 
people’s food? Simple. It’s a cheaper, taste-free butter alternative that extends 
a product’s shelf life. How long? One American television program featured 
a cake that appeared to have just been made but was actually baked over two 
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decades ago.848 Consider what happens when this substance enters the body. 
Unless governments force the issue, it’s a safe bet companies will continue to 
show more concern for their financial bottom lines than the health risks their 
trans fat–laced products pose to the public at large.

Some countries have forced the issue. Denmark became the first country 
to initiate strict regulation on the sale of trans fat foods in 2003, effectively 
banning partially hydrogenated oils with its limit of 2 percent oil and fat 
ingredients destined for human consumption.849 Iceland followed suit, as did 
Switzerland.850,851 Canada passed a Commons motion similar to Denmark’s 
ban, although it is not binding (as no motions that pass through Commons 
are legally binding on the Canadian government). The European Food Safety 
Authority released an official scientific opinion on the effects of trans fatty 
acid consumption in 2004, admitting the link between eating hydrogenated 
fats and an increased risk of cardiovascular disease.852 In 2013, the EU mar-
garine and vegetable fat trade association tightened the Code of Conduct for 
the third time since 1995 in a bid to reduce retail food’s trans fat levels.853

Due to the overwhelming preponderance of the evidence that trans fats 
are detrimental to health that has continued to pour out, the FDA finally 
took action, announcing in November 2013 that it was going to revoke the 
generally recognized as safe status for partially hydrogenated oils854 in a move 
FDA Deputy Commissioner for Foods and Veterinary Medicine Michael 
Taylor called “the next step” in removing these oils from the nation’s list of 
approved food additives.855

Because more and more evidence is stacking up against hydrogenated 
vegetable oil all the time, some food manufacturers are turning to palm oil 
instead. Unfortunately, a 2006 American Journal of Clinical Nutrition study 
and a 2009 U.S. Agricultural Research Service–supported study both found 
that palm oil impacted the lipoprotein profile even more negatively, resulting 
in higher levels of bad cholesterol.856,857

Many people are still laboring—and chewing—under the false assump-
tion (strongly pushed by the media and major health outlets) that all satu-
rated fats are bad and that butter is much worse for their health, when in 
reality butter from grass-fed cows is actually a much more nutritious option 
than trans fats, because butter contains vitamin K2 and omega-3s and has 
been shown to raise good cholesterol levels while lowering bad cholesterol. 
Although it’s been the health mantra for years, scientific studies have found no 
reliable association between saturated fats and coronary heart disease.858,859,860
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Until more governments get on board with banning trans fats altogether, 
the best strategy for avoidance is to steer entirely clear of fried foods, avoid 
processed foods as much as possible, and double-check ingredients lists thor-
oughly when unsure. Partially hydrogenated oil or hydrogenated oil will 
sometimes show up on ingredients lists as “shortening.” Always look for the 
word “hydrogenated”—even if a product says zero grams of trans fat, it may 
still contain up to 0.5 grams. Remember, it doesn’t take much hydrogenated 
oil to have a disastrous effect on health.
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A N I M A L  F E E D 
C O N T A M I N A N T S

“You are what you eat.”
One of life’s oldest adages holds remarkably true in this modern age of 

industrialized, centralized, globalized, and profit-driven food production. 
The principles of bioaccumulation in the food chain expose us to envi-

ronmental toxins consumed by fish and wildlife that end up on our plates. 
They simultaneously expose us to the toxins, hormones, drugs, and pathogens 
absorbed by the livestock raised to feed our growing population, who have 
less transparency, control, or input into the food we eat than ever before.

Even when consumers are meticulous about the choices they’re mak-
ing when purchasing fresh produce, grains, and food staples at the grocery 
store, they often have little or no information about what ingredients and 
feed practices have gone into the meat they’re buying. Thanks to industry 
collusion with government regulators (USDA and FDA), nearly all meat sold 
in America today can be described as “mystery meat” with unknown origins, 
undisclosed feed practices, and unwise treatment with aggressive antibiotics 
and hormones.

For consumers, buying meat is much like a game of “nutritional Roulette,” 
where every meal comes with a regrettable list of unknowns that rightly make 
people concerned. And while producers of mass-marketed foods have taken 
shortcuts with the food we eat, adding cheap, artificial, and nutritionally void 
ingredients to our detriment, they have taken even more questionable lib-
erties with the animal feed that is forced on the cattle, poultry, swine, and 
farmed fish that we in turn ingest.
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Feed sources

The U.S. Department of Agriculture administers vast amounts of subsidy dol-
lars through the U.S. Farm Bill, a massive piece of legislation that is renewed 
every five years with billions of dollars annually for the biggest producers of 
corn, soy, and other crops as well as beef, poultry, fish, and other livestock. 
More than $295 billion in subsidies were issued between 1995 and 2012, 
including $177 billion in direct commodity subsidies.861

According to the Environmental Working Group, the top ten most sub-
sidized crops are corn, wheat, cotton, soybean, rice, sorghum, peanuts, barley, 
tobacco, and sunflower, with corn subsidies topping $84 billion between 1995 
and 2012. Another $27 billion in subsidies went to soybean crops during the 
same period. Corn and soybeans are predominantly cultivated as genetically 
modified crops and frequently used in processed foods of all kinds, and are 
a major source of livestock feed. The economics of raising meat with cheap 
inputs has made heavy grain diets standard with most livestock, even when 
other diets are more natural choices. The drive to find the cheapest inputs for 
feed rations makes subsidized, genetically modified corn and soybean feed 
the most popular choice, with smaller amounts of hay, forage, or by-product 
added in. Typically drenched in pesticides and cheaply produced for fodder, 
ethanol, or junk food production, these crops often have contaminants that, 
when consumed by livestock, enter into our food supply.

The rules of agriculture and livestock production are such that smaller- 
scale, independently operated, local, and/or holistic food producers work at a 
strong economic disadvantage, which creates difficult market conditions for 
those raising livestock responsibly.

The vast majority of meat and animal protein raised and sold in the United 
States and much of the global market is dominated by remarkably few com-
panies. This is not strictly a problem of too few producers, as there are many 
hundreds of thousands of farmers who raise poultry and swine or own cattle 
operations, many of whom are relatively small-scale. The problem is a monop-
olized market dominated by irresponsible and inhumane animal husbandry.

The U.S. Justice Department held a workshop in partnership with the 
U.S. Department of Agriculture to address antitrust issues with respect to 
agricultural competition and market concentration, frequent mergers, bid 
rigging, and market manipulation—including through captive ownership 
and supply—as well as the lack of transparency and issues of oligopoly and 
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monopsony, a problem where many producers are impacted by one or few 
buyers or marketplaces, forcing low prices and often unfavorable conditions.862

Contamination of animal feed and bioaccumulation in 
livestock

One predominant strain of genetically modified crops—Bt corn and Bt soy, 
which are engineered to produce their own pesticides—have been found 
to contain higher lignin content than natural varieties.863 This is a clue that 
genetically modified crops are not nutritionally equivalent to non-genetically 
modified foods, and it could have a significant impact on animal feed, as rumi-
nated animals—such as cows, goats, and sheep—are less able to digest lignin 
than humans.864 The widespread use of genetically modified crops could have 
far-reaching implications for livestock and the economy that surrounds them. 
For example, long-term feeding on such crops could create nutritional imbal-
ances in livestock that ultimately require treatment with an additional burden 
of medications and antibiotics.

China is officially the world’s largest agricultural product producer and 
consumer, while the nation is home to some of the most polluted cities on 
the face of the Earth.865 Pollution from China’s vast industrial complex rains 
down from the sky, where it is deposited into soils that are then used by the 
vegetation that is eaten by the livestock. The vicious cycle continues, as the 
manure from heavy metal–contaminated livestock contributes to toxic runoff 
and further concentration of toxins in already contaminated water and soils. 
As if that weren’t enough, Chinese farmers also regularly add heavy metals, 
such as copper and arsenic, purposefully to farm animal feeds for their anti-
microbial and growth-stimulating properties.866,867

A 2004 survey of heavy metal pollution from thirty-one farming plants 
in ten major Jiangsu cities found that the majority of feed samples surveyed 
contained high concentrations of toxic heavy metals; manure from the ani-
mals also contained alarming levels of cadmium, lead, zinc, copper, and chro-
mium.868 A similar survey of 104 livestock feeds and 118 manure samples 
from farms in Northeast China in 2012 also found high levels of arsenic, 
cadmium, and copper in poultry, pigs, and cattle.869 In addition, pig and 
poultry feeds contained higher levels of heavy metals than cattle feed, a find-
ing mirrored by an analysis of farm and animal feeds in England and Wales.870
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These heavy metal constituents, which readily bioaccumulate, are often 
stored in animals and then passed along to humans who consume their meat.

Beef

Beef cattle represent about a third of global meat production, with the United 
States, Brazil, and China leading the way. The United States has the largest 
beef production industry in the world, with the vast majority raised on a 
grain feed diet, typically composed in large part of corn, soy, and alfalfa, most 
of which is produced from genetically modified crops.871

According to the USDA National Agriculture Statistics Service and the 
National Cattlemen’s Beef Association, about 26 billion pounds of beef is 
harvested annually in the United States from about 33 million head of cattle, 
with about 2.5 billion pounds of beef sold in export markets. Additionally, 
about 34 million cattle are raised in calf operations.872

Though the industry is quick to point out the large number of indepen-
dent farmers with fewer than one hundred head of cattle, it remains true that 
Big Agra players control the market by volume. Eighty-five percent of the fed 
cattle market is dominated by large-scale feeding operations, where operators 
like JBS and Cargill feed cattle owned by independent ranchers as well as 
bigger players. They also frequently coordinate or arrange for fed cattle to be 
sold to slaughterhouses and/or meat packers.873

Large-scale feeding operations are a function of powerful conglomerates 
that own and operate the feedlots, slaughterhouses, packing facilities, calv-
ing operations, and seed stock, where genetic varieties of cattle are licensed. 
Small-scale producers are often dependent on the feeding services and the 
market connections of Big Agra players—many who have major interests in 
each step of cattle production—who heavily influence price and conditions 
of sale, including the use of drug and feed inputs.874 In many cases, these 
smaller ranches, such as those with fewer than one hundred head of cattle, 
contract with large operations for feeding, which might take place in a large 
lot over several months of the year. These large-scale feedlots typically provide 
feed, veterinary service, transportation, and market access to herd owners, 
who contract with them or other large feeding operations.

Top players in feedlot operations are JBS Five Rivers in Colorado with a 
one million head capacity on twelve yards in seven states including Kansas, 
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Texas, Colorado, and Oklahoma. The second largest is Cactus Feeders, with 
the capacity for over half a million head of cattle on nine yards in Texas and 
Kansas. Third, Cargill Cattle Feeders, LLC, in Kansas, has the capacity to feed 
more than 350,000 head of cattle at a time on five yards in Kansas, Texas, and 
Colorado. Friona Industries, LP; Cattle Empire, LLC; J.R. Simplot Co.; Irsik 
and Doll Feed Services, Inc.; Four States Feedyard, Inc.; Foote Cattle Co.; 
and Agri Beef Co. round out the top ten feeding operations in the United 
States. Many of these companies are transnational, with major beef and live-
stock operations in Brazil and Australia, among other locales.

J.R. Simplot, which is also the largest potato supplier to fast foods and the 
sole supplier of potatoes for French fries to mega fast food chain McDonald’s, 
is emblematic of the vast control industry has over food production, from 
beginning to end. Based in Idaho, Simplot ranks as the largest Western-based 
cattle producer, and is among the largest feedlot operators as well as one of the 
top calf-producing firms. Simplot operates one of the largest feeding lots in 
the world, with the capacity for 150,000 head of cattle at one time, in Grand 
View, Idaho,875 and maximizes synergy by supplying beef and dairy cattle—
largely destined to produce fast food meals—with “custom” feed composed 
in part of by-products from its potato empire.876,877 Simplot feedlots also ship 
in corn for grain-feed bulking on its specialized rail delivery system and can 
store some 1.5 million bushels of corn on site.878 It further operates meat pro-
cessing plants that supply fast food restaurants, including McDonald’s, across 
the United States and in global markets.879

Tyson Foods is the giant of the slaughter and meat packing industry, 
doing even more business in beef production than it does in the chicken 
production with which its namesake is so closely associated. Tyson ships fro-
zen carcass, boxed, case-ready, and value-added (processed) meats to nearly 
every major fast food, grocery store, restaurant, and retail chain, as well as 
to school cafeterias, hospitals, and prisons throughout the United States and 
elsewhere.880,881,882 JBS and Cargill Meat Solutions are the next largest pack-
ers, working synergistically with other branches of their operations and sig-
nificant inroads with other sizeable firms throughout the food industry that 
they supply.883
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Cow diets: grains, candy, and hormones

Despite the fact that cows are biologically predisposed to eat grass and pre-
fer to spend their time out in pastures eating it when given access to do so 
(except during freezing weather),884,885 the cattle bred for the beef industry are 
primarily bulked on corn, soy, alfalfa, and other grain mixtures and vitamin 
concentrates, with hay as only one component of their diet. The primary 
motivation here is weight gain and the maximized use of limited land. 

With grain composing the vast majority of their diets, livestock health is 
significantly affected.886 High levels of corn and other grains lower the pH of the 
cattle rumen, the primary stomach where microbial fermentation of feed takes 
place, causing acidosis.887,888 This condition then requires the use of antibiotics 
to manage cattle diseases that become common under feedlot conditions.889,890

However, cattle diets have leaned toward even more outrageous extremes 
in recent years when corn prices more than doubled. 

CNN declared in 2012, “Cash-strapped farmers feed candy to cows,” 
noting that the rising price of corn due primarily to ethanol demands had 
farmers literally turning to candy—gummy worms, marshmallows, chocolate 
bars, and ice cream sprinkles—for lower cost feed. “Cut-rate by-products of 
dubious value for human consumption seem to make fine fodder for cows,” 
CNN’s Aaron Smith reported.891

Worse, the crowded conditions in factory farms has led to serious veteri-
nary intervention to administer an array of pharmaceuticals, antibiotics, and 
hormone treatments all designed to make every type of livestock gain weight, 
remain healthy enough to survive until slaughter, and prevent the spread of 
diseases that could compromise other commodity creatures in confinement 
among close quarters. Factory farm conditions involve frequent encounters 
with feces and microbes of all kinds, including new strains of antibacterial 
resistant superbugs. 

Antibiotics such as macrolide are used to fight pathogenic bacteria and 
the spread of disease. The antibiotics ractopamine and Zilmax (beta-agonists) 
double as growth hormones, helping cattle and pigs metabolize their unnat-
ural, grain-heavy diets while promoting the conversion to lean muscle weight 
gain. The intention is to add a marbling effect, where fat deposits are inter-
spersed in lean muscle tissue, adding to desirable texture and flavor in mar-
keted meat cuts.892 However, their use has come into question in light of their 
studied effects on human health and behavior.893
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Already, the drug ractopamine has been banned in the EU, Russia, 
China, and elsewhere over concerns about its adverse effects on humans, as 
studies have shown rapid heartbeat in animals and other human health issues, 
though it continues to remain legal in the United States. Even the tender-
ness of meat and its taste is perceptively affected by the weight gain drug.894 
Refusals and seizures by Russian and Chinese authorities have added tension 
to international trade and impacted export profits over issues concerning the 
regulation of animal growth hormones. A Consumer Reports study found 
traces of ractopamine in 20 percent of U.S. pork products.895 The Animal 
Legal Defense Fund (ALDF) and Center for Food Safety (CFS) have sued 
the FDA over allegedly withholding records about the human health effects 
of ractopamine, which other studies signify may include information about 
harmful behavioral and neurological effects.896

Zilmax, a drug produced by pharmaceutical giant Merck & Co., can 
reputedly add up to 33 pounds of salable beef to each head of cattle, making 
for significant market profit while ensuring corn-fed life in a confinement 
operation is manageable until slaughter.897 It has become controversial ever 
since reports that it may be contributing toward health decline in cattle, 
preventing harvest and requiring negatively affected animals to be euth-
anized. Merck halted sales in August 2013 after meat processors began 
refusing cattle treated with Zilmax due to concerns about debilitated cat-
tle. Reports emerged of some fifteen cattle headed for a Tyson processing 
plant whose hooves were all but disintegrated, losing the ability to walk 
after treatment with the drug. Video recordings were reportedly circu-
lated within the industry, raising concerns about impacts on market share 
if antibiotic-treated cows were thought to be unfit for consumption.898 
According to FDA data, at least 285 cattle have had to be euthanized after 
taking Zilmax since the drug was first marketed in 2007. China and other 
nations have since banned Zilmax imports. U.S. processors have further 
expressed fear that accidental exports in violation of this ban would hamper 
overall trade shares. 

Clenbuterol is another drug that has been used to promote enhanced 
muscular meat, though it is not approved for use in the United States, EU, 
or China in food-producing animals due to its potential to impact human 
health if consumed from treated animals.899 Explosive contamination scan-
dals of unauthorized clenbuterol in pork sold in China have made major 
headlines, while residues reportedly made several hundred people sick in 
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Shanghai.900 Past cases of food poisoning in humans linked to clenbuterol 
have also contributed to unease with the chronic effects of antibiotic use in 
livestock.901

The U.S. milk and dairy beef industry has been required to screen for the 
presence of lingering antibiotics in marketable products, finding violations 
in the form of trace levels of penicillin, gentamicin, sulfadimethoxine, and 
other antibiotic residues that could wind up in food destined for human 
consumption.902

Many other pharmaceutical drugs are given to livestock simply to help 
mitigate the hazardous conditions of living in what amount to little more 
than animal concentration camps. Such antibiotic treatments as efrotomy-
cin, bambermycin, avilamycin, salinomycin, narasin, and lasalocid are widely 
used, despite evidence of a rise in drug-resistant strains of bacteria.903

One of the most widely administered antibiotics in the cattle industry 
is monensin, which is added to feed to control diseases that can contribute 
to further contamination and loss of herd potential.904 It was synthesized 
in 1979 to deal with coccidiosis, a pathogenic disease derived from contact 
with infected feces.905 The disease is most frequently a result of animals 
being tightly packed into contaminated pens or pastures in calving opera-
tions or crowded feedlot conditions.906 Coccidiosis can infect humans, and 
drug resistance to monensin has been observed in both cows and humans 
since 1983.907

Appearing with symptoms of bloody diarrhea, coccidiosis is considered 
“one of the most economically important diseases of the cattle industry,”908 as 
it can disqualify calves or fed cows from harvest potential. Cattle salmonel-
losis, as a result of contaminated feed and transmission of bacteria through 
feces and tainted feed in crowded confinement lots, can lead to salmonella in 
food-grade beef products winding up in grocery stores.

The occurrence of salmonella contamination is found in cattle lymph 
nodes in only about 1 percent of tested cull cattle, but averages an astonishing 
11 percent among feedlot cattle,909 and this number can range much higher, 
from 30 to 60 percent, depending on the season and climate. Not all salmo-
nella is dangerous, but outbreaks tied to ground beef have made headlines 
after sickening dozens of people who have eaten undercooked meat.910

The beef industry credits the 1997 law prohibiting the addition of 
animal waste—including cow remains—to ruminant feed for curbing 
the incidence of salmonella contamination, as well bovine spongiform 
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encephalopathy, better known as “mad cow disease,” for which the law 
was passed.911,912,913 However, laws still allow plate waste from human food, 
which includes animal protein, pork, poultry, horse meat, gelatin, and 
blood, to be added to livestock feed, which can also lead to salmonella and 
other cattle diseases.914

Despite rhetoric to the contrary, the actual welfare of the animals is sec-
ondary to the profit potential of the herd, which is first and foremost focused 
on marketable meat weight. Livestock pharmaceuticals play a huge role in 
lowering the cost of food production, pound for pound, and these drugs have 
played a particularly important role, along with genetics and feed, in rais-
ing super-sized cattle. The use of antibiotics in farming has become increas-
ingly controversial among conscious consumers who seek out more expensive 
meats labeled “hormone-free” or “antibiotic-free.”

Though meat consumption remains high in Western countries, it is over-
all on the decline. New markets may be developing globally—particularly in 
China where a large population of middle class workers are adopting Western 
consumption patterns—but the beef industry has experienced shrinking 
herds, higher costs, and drastic changes in business structure.915 These condi-
tions, along with the lure of biomedicine and technology, have driven a focus 
on increasing the weight of the cow rather than simply raising more cows. 

The American beef industry produced some 26 billion pounds of beef in 
2012, as compared to about 24 billion pounds in 1975. The difference is that 
there were more than 135 million head of cattle then; now herd totals are 
down to approximately 91 million head of cattle. Today, the industry harvests 
approximately 150 percent more marketable meat from each cow than it did 
per head in 1975—simply by artificially growing larger cattle. Current live 
weights at slaughter now routinely top 1,300 pounds, with the aid of growth 
hormone drugs and intensive feeding practices.

Drought conditions have played a significant role in herd decline, forcing 
many farmers to reduce herd size and keep fewer cows. Market consolida-
tion has absorbed former competitors, while approximately 20 percent of the 
feedlot industry has gone out of business over the past decade or so due to 
soaring costs, including competition for feed crops such as corn and soy with 
producers of ethanol and other biofuels. Demand in Europe and other mar-
kets for beef raised without genetically modified corn and artificial growth 
hormones also has some measured impact on export markets and potential 
future consumer confidence.916
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Poultry factory farms and environmental pollution

Foul odors. Flies. Rats. A landscape lined with chicken litter, and miles of 
polluted rivers. 

That’s how locals have described factory farm chicken operations, full 
of millions upon millions of birds often packed into tiny cages, and run by 
“growers” who execute independent contracts to raise broilers and eggs for 
some of the biggest global food companies.917

Tyson Foods is far and above the giant in this industry, slaughtering and 
packaging more than 40 million chickens per week, in addition to gigantic 
volumes of beef and pork. Tyson, like other Big Agra poultry players, has a 
long environmental record of alleged damage and plenty of controversy.

In 2003, Tyson pled guilty to twenty felony charges and forked over 
$7.5 million in fines, for violating the Clean Water Act by illegally dumping 
untreated wastewater from a processing plant outside of Sedalia, Missouri, 
on the level of thousands of gallons per day over the course of at least six 
years.918,919

A 2004 decision by a federal judge held Tyson responsible for the ammo-
nia emissions and waste dumped by “growers” it contracted with and directed 
throughout the chicken production process, leading to the shutdown of a 
plant in Kentucky, after the activism of the Sierra Club and many concerned 
locals forced the issue into the spotlight.920,921

Tyson Foods was sued by the state of Oklahoma in 2009, along with 
Cobb-Vantress, Inc.; Cal-Maine Foods, Inc.; George’s, Inc.; Peterson Farms; 
and Cargill, Inc., for contaminating public drinking water through the use of 
poultry litter, which included salmonella- and E. coli-tainted fecal waste, on 
some one million acres of land as a fertilizer.922,923

Along with the fecal waste and potential bacterial contaminants is a sig-
nificant amount of the poisonous heavy metal arsenic, known for its deadly 
potential for and incidences of skin, lung, and bladder cancer as well as its 
overall contribution to chronic toxicity (see the section on arsenic on page 
14 for more information). Intentionally added to poultry feed to increase 
poultry size, it also accumulates in the edible broiler meat, as well as in the 
litter left behind.924
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Roxarsone and arsenic in chickens

For many decades, chicken producers had been adding roxarsone, sold under 
the trade name 3-Nitro and composed of 4-hydroxy-3-nitrobenzenearsonic 
acid, to the majority of conventionally raised meat-producing birds consumed 
in the United States. Ostensibly used to treat intestinal parasites, roxarsone 
was put into the chicken feed of more than 90 percent of starter broilers and 
grower broilers and about 75 percent of withdrawal broilers (chickens whose 
feed is restricted in preparation for slaughter) up until the mid-1990s to pro-
mote fast growth in these meat-producing birds.925

Use declined somewhat until sales of the arsenic growth promoter were 
voluntarily suspended in the United States by Pfizer-subsidiary Alpharma 
in 2007, after studies showed its occurrence was widespread in U.S. chicken 
samples. Levels were more than twice as high in conventional poultry than 
in antibiotic-free or organic chicken.926 Presumably, roxarsone continues 
to be sold in other markets around the world (except where it has been 
banned).

Roxarsone was also given to pigs and turkeys to boost sale weight.927 
The arsenic content had been accepted because it was an organic species 
thought to be harmless; however, tests found inorganic arsenic in the livers 
of chickens, confirming that chickens were converting the organic arse-
nic to the inorganic type, known for its deadly toxicity. Further, inorganic 
arsenic turned up in chicken litter,928 which was in turn disposed of in the 
land’s neighboring poultry farms, leached into water supplies,929 and used 
as cheap fertilizer.930,931

Authorities were unable to test for arsenic accumulated in the breast meat 
of chicken, although arsenic compounds have been known to bioaccumulate. 
Tests show that roxarsone introduced into the soil by litter was capable of 
uptake by rice crops and other vegetation, where it could re-enter the human 
food chain.932

While roxarsone was withdrawn from use in the United States, it was 
replaced in many cases by another arsenic-based compound, nitarsone 
(4-nitrophenylarsonic acid), another additive put in poultry feed to increase 
weight and prevent disease—in this case, blackhead disease.933 Studies found 
that nitarsone was toxic in developing turkeys, killing all of the subjects at 
0.08 percent in feed, and half (LD 50) at 0.05 percent over the course of 
twenty-eight days.934
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In December 2015, the FDA withdrew its approval of nitarsone for use 
in chicken feed, stating, “Following this action, there are no FDA-approved, 
arsenic-based drugs for use in food-producing animals.”935

However, it is important to note that because a very large supply of 
arsenic-based feed additives still exist in the supply chain, they will likely con-
tinue to be used by unscrupulous poultry producers for many years to come.

Fish farming

Farm-raised carnivorous fish such as salmon require large amounts of fish meal 
and fish oil feed. Three pounds of other types of fish are necessary to raise 
one pound of marketable salmon.936 Because of the high feed requirements, 
hundreds of thousands of tons of uneaten, wasted salmon feed laced with 
chemicals is discharged by industrial salmon farms back into coastal ocean 
waters each year, according to some estimates. Studies have also shown high 
concentrations of pollutants in the salmon feed that contaminate the areas 
surrounding these farms, and the fish themselves are laden with concentrated 
environmental toxins, including poisonous heavy metals such as mercury.937

Due to expenses and the toll these operations take on the environment, 
the industry has been turning to cheaper alternatives for fish feed. Just as with 
cattle, which were never meant to eat grain, scientists have developed new 
farm fish feeds made of corn, wheat, and soy—turning meat-eating fish into 
vegetarians in the name of sustainability and profits.938 As the Pure Salmon 
Campaign notes, “Industrialized salmon farming relies on a deeply flawed 
assumption that agricultural practices for animals can be applied to carnivo-
rous fish.”939 These issues are complicated by the advent of genetically mod-
ified, super-aggressive, high-yield salmon currently in the process of being 
commercialized and approved by several biotech firms.940 The FDA approved 
genetically modified salmon for human consumption in November 2015.941

Worse, the use of hormones to manipulate sex ratios and promote 
maturation has become dominant in aquatic farming for food production. 
Researchers say that nearly all fish bred in captivity have reproductive dysfunc-
tion, prompting those raising fish to administer reproductive hormones, with 
various possible effects not only on the fish, but on those who consume it.942 
Control of water temperature and the administration of hormone therapy are 
often necessary to achieve commercially desirable reproduction. Luteinizing 
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hormones (LH) and gonadotropin-release hormones (GnRHa) are often 
administered, while interrupting normal spawning behavior under captive 
aquaculture conditions may also require artificial forms of fertilization.943 In 
fish farming for many species, including trout and tilapia, sex-inversed males, 
altered via hormone treatments, are frequently used to fertilize female stocks 
for consumption.944 Studies show that some of these hormones, which can 
disrupt the endocrine system, end up in wastewater, groundwater, and even 
drinking water supplies.

Waste from concentrated animal feeding operations 
(CAFO)

The greatest concern with concentrated livestock operations is not only the 
low-quality food that is produced by raising livestock animals under stressed 
conditions to maximize space while providing inadequate nutritional inputs 
and unnatural dietary choices, but also, of course, the biomagnification of 
toxins. 

Concentrated heavy metals, antibiotics, and other pharmaceutical regi-
ments as well as hormonal treatments pose risks for environmental systems as 
well as humans and other animals.

Sewage runoff from factory farms has proven to be a lasting concern. 
Endocrine disruptors, growth hormones, and toxic chemicals have all been 
found in drinking water supplies. 

A 2004 Conference on Environmental Health Impacts of Concentrated 
Animal Feeding Operations: Anticipating Hazards—Searching for Solutions 
held in Iowa acknowledged significant issues involving the contamination 
of groundwater and urban water supplies caused by a number of variables 
including long-term, low-level exposure to antibiotics, veterinary pharma-
ceuticals, and endocrine-disrupting chemicals, which can all have serious 
impacts on human health and the environment.945,946

In 2004, civil and environmental engineering professor Edward P. 
Kolodziej and his colleagues participated in a number of environmental mon-
itoring programs near cattle and fishery operations, finding elevated levels 
of androgens, estrogens, and progestins from steroid hormones in the dis-
charged water.947 Even background levels of 1ng/L are enough to pose risks 
to fish and amphibian life, and the endocrine-disrupting compounds have 
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been known to change the sexual behavior and physiology of aquatic wildlife, 
posing population risks. 

Kolodziej and his colleagues found a dairy-waste lagoon with especially 
high levels of 650 ng/L for hormones such as 17β-estradiol and estrone, as well 
as the androgens testosterone and androstenedione; these impact groundwa-
ter consumed by wildlife and humans. In humans, endocrine disruption can 
cause infertility, reproductive blowback, and certain types of cancer, includ-
ing breast cancer.

More recently in 2013, Kolodziej and other colleagues published findings 
that the synthetic anabolic steroid trenbolone acetate (TBA), which is widely 
used in an estimated 20 million beef cattle to promote growth, was entering 
water near feedlots via runoff as the metabolized 17α-trenbolone, a strong 
endocrine disruptor.948 While scientists knew this was impacting aquatic 
life and the environment more broadly, they discovered that the 2013 study 
underestimated the17α-trenbolone levels: Even though 17α-trenbolone and 
other similar compounds were found to break down by day in the light, it was 
discovered they regenerate at night under shifting pH conditions.949

Food contamination scandals and failed safety 
regulations

A number of high-profile contamination scandals have drawn attention to 
factory-farming practices and prompted reforms in the food industry.

In 2007, more than 850,000 frozen beef hamburger patties produced at 
a Cargill meat packing plant and sold at Walmart and Sam’s Club stores were 
recalled over E. coli-contamination concerns. Several lawsuits, including one 
filed by a woman left paralyzed by the E. coli outbreak and a ten-year-old 
girl who required a kidney transplant as a result of eating the tainted burgers, 
were spotlighted in the media.950,951,952 The New York Times exposed the lack 
of true oversight in the meat-packing business. The guise of food safety, it 
reported, was an illusion, as real testing was discouraged within the indus-
try, and ground beef burgers often came from grinded parts from different 
cuts and different slaughterhouses, including lower-grade parts more likely to 
have been contaminated by bacteria.

The 2011 Food Safety Modernization Act nominally addressed many of 
these issues, though watchdogs and organic producers have heavily critiqued 
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it for burdening small producers while failing to address the systematic issues 
in concentrated animal feeding operations and confined pens in densely 
packed poultry houses and pig factories.

The much-hailed reforms of the U.S. Food Safety Modernization Act—
sold to the public as a solution to E. coli outbreaks in produce and salmonella 
outbreaks in egg production—have in many ways only made it more difficult 
for the little guy to compete.953

The most recent regulations for egg production and leafy vegetable 
farming—imposed by the FDA and USDA under the guise of food safety—
have created extensive requirements for inspections, tracking, and standards 
compliance that significantly increase the time, manpower, and costs neces-
sary for small- and medium-size farms to remain in operation, while signifi-
cant loopholes exist for major factory farms that not only exempt them from 
the same standards but ensure that smaller operations cannot compete on a 
cost basis.954

Finding alternatives to factory-farmed meats

Though you’ll pay a premium for them in grocery stores, purchasing USDA-
certified organic meats are the best way to avoid the issues discussed here. 
They come from livestock raised without the use of antibiotics or synthetic 
growth hormones that are emblematic of concentrated animal feeding oper-
ations;955 moreover, they must have access to pastures during the grazing 
season.956 USDA certification for grass-fed beef requires that cattle have year-
round access to grass and other forage crops, and that they cannot be fed any 
grain (from corn, soy, and so on), although they may eat these crops in the 
vegetative state.957

Free-range poultry and egg production often go hand in hand with organ-
ically raised livestock, though not always. In the best operations, offering 
shelter to chickens is balanced with true and free access to the outdoors with-
out crowding.958 New regulations under the Food Safety Modernization Act 
have watered down the requirements for “organic” egg production, allowing 
many factory farms to more easily pass for organic.959 Look into the source of 
your eggs for better information; the Cornucopia Institute has an organic egg 
scorecard to evaluate how producers really stack up.960
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In many cases, local producers, including those represented at farmer’s 
markets, have the best commercially available meats and eggs. Even without 
USDA-certification for organic foods, which can be quite costly for smaller 
producers, local family farms offer better-sourced foods. As common sense 
dictates, seek out farmers you know or are familiar with, and who support 
transparency in the food supply by answering questions and opening up to 
scrutiny.
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P A R T  2
T H E  H E A L T H  R A N G E R ’ S  G U I D E  T O 

N A T U R A L  D E T O X I F I C A T I O N

The cost of allowing your body and brain to be systematically poisoned 
is enormous: increased risks of disease, deteriorating quality of life, 

increased medical costs, loss of cognitive function, and much more. That’s 
why it makes such good sense to invest in the knowledge and behavioral 
strategies needed to eliminate and avoid the toxins that cause these costly 
problems.

However, there’s a lot of misinformation about so-called “detox” in the 
natural products marketplace. One of the most unfortunate detox memes 
that has emerged over the past few decades is the idea that detox must be 
“heroic” to be effective. This idea says, essentially, that an effective detox can 
only be achieved through tremendous suffering and pain.

Usually, this is the narrative offered by companies selling aggressive 
detox products made with ingredients like cascara sagrada, which can cause 
extreme digestive irritation and diarrhea. While a little cascara can be quite 
useful in a holistic formula that’s also made with supportive, healing herbs, 
some companies go too far and formulate their products to cause what they 
label a “healing crisis,” a process in which the body attempts to eliminate 
toxins faster that it can dispose of, resulting in a temporary increase in 
symptoms. 
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The term “healing crisis” is often used to explain away the fact that many 
detox products are too aggressive and too difficult for consumers to endure. 
The idea that “you have to get worse before you can get better” is similar to 
the iron-pumping slogan “No pain, no gain.”

Both ideas are blatantly false.
In fact, detoxification is an everyday biological process that your body has 

been automatically achieving from the moment you were conceived. Every 
cell in your body has a detox process, and your body as a holistic system is 
also quite adept at detoxification. You have entire organs dedicated to it: the 
liver, kidneys, and bladder, to name three. Lungs are also involved in detoxi-
fication, as is your body’s largest organ, your skin.

Realizing this allows us to step back, calm down, avoid the cascara sagrada 
overdose, and think about how to truly support our body’s own natural abil-
ity to remove toxins.

Avoidance of Toxins

Because your body is “detoxing” every second, the best strategy starts with 
avoidance of toxins. Although this position won’t make me popular among 
detox supplement companies, I believe that the first and foremost strategy for 
detoxification must be avoidance.

“Avoidance” means avoiding continued exposure to toxic chemicals and 
heavy metals in your food, water, medicine, personal care products, home- 
cleaning products, lawn-care products, pet-care products, and even the air 
you breathe. Everything you touch, inhale, or consume becomes a part of 
your physical body. So removing toxic chemicals and poisons from your sys-
tem must begin with eliminating new exposures to those very poisons.

In fact, the most sound method for what I call “lifetime detox” works 
like this:

1. Identify the sources of your exposure to toxic substances.
2. Avoid those substances by reforming your behavior and con-

sumption choices to break the cycle of repeated exposure to 
those toxins.

3. Support your body’s natural detoxification and elimination 
abilities.
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Let’s explore each of these:
Identify: Identifying means educating yourself about all the sources of 

exposure to toxic chemicals and heavy metals that are negatively impacting 
your health and brain function right now. This step is especially difficult 
because all the corporations that are poisoning you with their toxic medica-
tions, toxic food additives, toxic herbicides, and toxic home-care products are 
precisely the same corporations who insist all of their products are safe and 
even “green”!

To really get up to speed on this step, you’ll need to learn to read and 
understand food labels, educate yourself about hidden toxic chemicals in per-
sonal care products, learn about the toxic additives hidden in vaccines and 
medications, and awaken to the dishonest marketing strategies invoked by 
corporations to deceive consumers about the supposed safety of their products.

Avoid: Once you identify the sources of these toxins, you must then 
pursue aggressive reforms in your own behavior and consumption patterns to 
avoid purchasing or consuming these products.

To begin, this step will require you to go through your entire home—
medicine cabinets, pantry, refrigerator, garage, laundry room, and so on—
and throw out the products containing toxic chemicals. Yes, this includes 
your toxic laundry detergent and dryer sheets, your toxic cough medicine, 
your toxic weed killers and bug sprays, and even your toxic air fresheners 
(which actually pollute your air rather than clean it).

This step can sometimes stress marriages, so here’s a tip: If you’re a woman 
reading this, and you want to get your husband on board with the household 
detox program, just remind him that these toxic chemicals reduce sperm 
count, diminish male virility, and interfere with male hormones (which is 
true). Tell him that endocrine disruptors really do promote the “feminization” 
of males, and pesticides like atrazine really do cause amphibians to develop 
dual sets of sex organs (both male and female). This knowledge might open 
your husband’s eyes to a legitimate reason to reduce your household chemical 
exposure.

If you’re a man who wants to convince your wife to get on board with 
the program, explain to her that corporations have been violating our bodies 
with toxic chemicals that aggressively promote cancers, including breast can-
cer and ovarian cancer (this is also true). Suggest that one of the best ways to 
reduce cancer risk is to get the toxic chemicals out of your lives, which will 
also reduce future hospitalization expenses and healthcare costs.
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An important strategy here centers around the replacement of toxic prod-
ucts with non-toxic products. For example, after you throw out your toxic 
laundry detergent, you’ll need to discover non-toxic brands that still clean 
clothes without saturating them in synthetic chemicals. (Ecos is my favorite 
brand of natural laundry detergent.)

Nearly all the toxic soap products in your home can be replaced with Dr. 
Bronner’s Magic Soaps. Toxic air fresheners can be replaced with essential oil 
diffusers. Toxic personal care products can be replaced with organic products 
made with non-toxic ingredients. For every toxic product you used to buy, 
there’s a non-toxic alternative available today that’s safer, cleaner, and more 
environmentally friendly.

The Environmental Working Group, a consumer advocacy organization 
that specializes in identifying toxic chemicals, launched an online database 
called Skin Deep that provides safety profiles for cosmetics and personal care 
products, as well as offers tips on how to find the best products. EWG scien-
tists compare the ingredients of personal care product labels to information in 
nearly sixty toxicity and regulatory databases, giving consumers the power to 
protect their health by choosing clean, non-toxic personal care products and 
cosmetics. You can access the profiles and tips at ewg.org/skindeep.

Support: Your body won’t eliminate water-soluble toxins very well if 
you’re dehydrated, so drinking plenty of water is the first and simplest way to 
support your everyday detox strategy. Physical movement is also key, both for 
circulating lymph, which allows your body to expel metabolic garbage more 
proficiently, and producing sweat, which eliminates toxins through your skin. 
However, when you sweat, many of these toxins then get absorbed by your 
clothing. This is why changing your clothes after a sweaty workout is very 
important.

It’s also smart to support the healthy function of your detox organs (liver, 
kidneys, and digestive system) with medicinal herbs, superfoods, and other 
dietary strategies. Herbs such as yarrow, dandelion, and yellow dock are well 
known to support liver function. Superfoods like chlorella help support the 
body’s natural elimination of toxic elements through its ability to remove 
chemicals and heavy metals. Even everyday foods like beets and white carrots 
are “liver cleansers” that give the liver added support to carry out its job.

Supporting your body’s detox of toxic elements also requires boosting your 
body’s intake of nutritive elements. Nearly all people living in Western society 
today are chronically deficient in vitamin D, zinc, selenium, magnesium, and 
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many other nutrients. Nutritional supplements that help restore the balance 
of those vitamins and minerals in the body are remarkably safe, effective, and 
affordable. But the best method for acquiring minerals is to grow them into 
your own food, and then eat that food.

To help support this effort, I launched www.foodrising.org, which fea-
tures a revolutionary nonelectric hydroponics grow technology you can easily 
build yourself. Using mineral-enhanced plant-food formulas I developed in 
my lab (using an Agilent ICP-MS instrument, a tool capable of detecting met-
als and nonmetals at very low levels), you can grow your own lettuce, straw-
berries, tomatoes, and other garden vegetables that are exceptionally high in 
selenium, zinc, and other trace minerals. By eating or juicing these foods, you 
are “supplementing” your body with potent sources of truly organic (plant-
based) forms of these nutritive minerals.

Eliminating toxins in household water

Hydrating our bodies with clean, non-toxic water is equally as important 
as avoiding toxins found in food. Unfortunately, tap water contains many 
impurities, highlighting the need for an optimal water filter.

I strongly recommend every household be equipped with some sort of 
water-filtration device due to the very poor quality of municipal water. Never 
drink unfiltered tap water! It contains many toxic chemicals, including some 
that were not added by the water treatment plant but rather formed in the 
pipes as the water made its way to your home. One example would be chlo-
ramines, carcinogenic chemical compounds that form when ammonia and 
chlorine are added to treated tap water.

As part of my laboratory investigations into healthy living, I’ve con-
ducted detailed testing of the ability of commercial water filters to remove 
toxic heavy metals.

I tested all the popular gravity water filters, including the Big Berkey, 
ProPur, Zen Water Systems, and other brands. All the results are published 
on www.waterfilterlabs.com.

The bottom line from the results? The Big Berkey (with fluoride filters) 
and Zen Water Systems filters removed the most toxic heavy metals in our 
tests. For countertop water filters, the Zerowater brand did the best job by far. 
In fact, many cheaper brands of countertop water filters barely removed any 
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toxic heavy metals at all. Reverse osmosis (RO) water systems do an excellent 
job of removing toxic heavy metals.

I am also the inventor of 3D-printable water-filtration devices that you 
can download free and print on most 3D printers. You’ll find those down-
loadable water-filter files at www.foodrising.org.

Use plants and air filters to clean your indoor air

In addition to filtering your water, you can also remove toxic elements from 
your indoor air. Indoor air quality is atrociously bad in newer U.S. homes due 
to the “green building” phenomenon. Although it seems counter-intuitive, 
“green” construction techniques actually make homes more airtight (and 
thus, because of reduced air loss, less expensive to heat and air condition, 
which is what most of the “green” claims are based on), not less toxic.

By making your home more airtight, this construction method also 
means toxic chemicals remain at a higher concentration inside your home. 
With less outside air mixing with indoor air, there’s nowhere for toxic off- 
gassing chemicals to go. That’s why so-called “green homes” can actually be 
extremely toxic environments, filled with VOCs from glues, formaldehyde, 
plastics, wood varnishes, home-cleaning chemicals, molds, fungi spores, and 
more.

There are essentially two ways to eliminate these: living plants and 
high-efficiency particulate arresting (HEPA) air filtration.

Living plants are living air filters. The more plants you have thriving in 
your home, the cleaner and more refreshing your indoor air will be. So make 
it a goal to invite more living plants into your home and enjoy their many 
benefits on your physical and even emotional health (plants make humans 
happy!).

For serious HEPA air filtration, the best unit on the market today, to my 
knowledge, is the IQAir system. It’s European-made and very expensive, but 
it works flawlessly, moving a tremendous volume of air through its HEPA 
filtration modules.

Personally, I use HEPA filtration in my lab but living plants in my home.
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Avoiding toxins where you live

Another key strategy in avoiding toxins is choosing to live far from congested 
cities. It’s no exaggeration to say that if you’re living in Los Angeles, you’re 
inhaling tens of millions of microscopic pollution particles each day. If you 
live in Mexico City, it’s far worse.

Living in cities subjects you to pollution sources you may have never 
considered. For example, vehicle brake pads often contain cadmium. Walking 
along the sidewalk of a busy street quite literally results in you inhaling trace 
levels of cadmium with every breath.

Lead is still used in the aviation fuel used by most small aircraft. (The 
fuel is called 100LL, in which “LL” stands for “Low Lead.”) If you live under-
neath a common approach or departure path of small aircraft, you are literally 
having microscopic lead particles dropped on your yard and house any time 
aircraft are directly overhead.

Chemically ignorant municipal decision makers may also subject you to 
toxic chemical fumigation by spraying your entire neighborhood with mala-
thion or other mosquito-deterrent chemicals. City workers are also known to 
spray toxic glyphosate (Roundup) to kill weeds on sidewalks, curbs, and city 
streets, subjecting you to an extremely toxic substance that has been linked to 
cancer at parts per billion concentrations.

The only reliable way to control your environment and dramatically 
reduce your exposure to toxic chemicals is to get out of the city. Move out to 
the country and buy as much land as you can to have buffer space between 
yourself and your chemically ignorant neighbors who still probably douse 
their weeds with cancer-causing chemicals. Buying a buffer zone is really the 
best strategy, because you can only truly control the land that you own.

Defensive Eating

The avoidance of dietary toxins can be significantly enhanced through the 
defensive eating strategies covered in this book. By consuming chlorella (an 
extremely nutritious green algae), strawberries, fruit fibers, or even activated 
charcoal at the same time you are eating a meal with a high likelihood of con-
taining toxic substances, you can “bind up” those toxins, push them through 
your digestive tract, and avoid absorbing them into your blood and tissues.
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I won’t eat at a restaurant without bringing a bottle of chlorella with 
me. I never eat meat unless it’s accompanied by a fresh salad or whole fruit. 
Interestingly, the Southern tradition of eating barbecued meat with coleslaw 
coincides with this same advice: The cabbage in the slaw helps block the car-
cinogenic effects of the charred meats. Vitamin C found in fresh fruits creates 
yet more of a protective effect during digestion. That’s why people who say 
things like, “It’s unhealthy to eat barbecued meats” really only grasp half the 
picture. In truth, it’s only unhealthy to eat such meats if they are consumed 
alone, without the protective benefits of fresh fruits and vegetables.

One of the simplest things you can do when eating questionable meals 
is to take extra fiber supplements. The best choice for this, in terms of ability 
to bind with toxic elements, is apple fiber. As it turns out, apple fiber supple-
ments are very inexpensive and readily available.

Detoxing from bad fats

How do you eliminate the toxic effects of bad fats you’ve consumed in the 
past? The simplest answer is also the most scientifically sound: Start eating 
good fats, and they will eventually replace the bad fats.

It really is that simple. Every cell in your body consists of a membrane 
made with fat molecules. But those molecules aren’t stuck there for life; they 
are eliminated and rebuilt quite frequently, using whatever fat molecules are 
found in your blood at the time. If your blood is circulating fats from cheese, 
onion rings, and genetically modified soybean oil, then all your body’s cells 
will have membranes made from the same garbage. But if your blood is cir-
culating fats from avocados, chia seeds, clean fish oils, and high omega-3 oils, 
then all your body’s cells get a boost in health as a result.

If you want to change your body, I’ve always said, change your blood 
first. And if you want to change what’s in your blood, change what you eat.

Detoxing from heavy metals

Eliminating heavy metals from your body can be significantly more chal-
lenging than a chemical detox. There’s evidence that mercury, for example, 
can almost never be fully eliminated from brain tissue. This is a good reason, 
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by the way, to completely avoid all vaccines that contain thimerosal as a pre-
servative. It’s made from mercury, and it’s still used in vaccines sold in the 
United States (despite the myth being circulated that falsely claims mercury 
was removed from all vaccines).

Heavy metals are difficult to remove once they become embedded in 
tissues. Just as mercury clings to neural tissue, lead gets “stuck” in skeletal 
tissue (your bones). Once lead is integrated into your bone tissue, it’s almost 
impossible to eliminate it unless you undergo hormonal changes that lead to 
an erosion of bone mass. This is why many elderly women can experience lead 
poisoning even when they have had no recent exposures to lead: The heavy 
metal is literally coming out of their bones.

The difficulty of eliminating heavy metals from body tissues and organs 
underscores the importance of avoidance. Your first defense against heavy 
metals is to avoid exposure. Your second defense is to block them during 
digestion with formulas such as the one I invented and patented called Heavy 
Metals Defense (www.HeavyMetalsDefense.com). It’s made of an ion-ex-
change material, derived from selected seaweeds, which efficiently binds with 
lead, cadmium, mercury, and other toxic heavy metals. When taken during 
a meal, it can bind with those substances during digestion, supporting your 
body’s natural elimination process that shuttles these substances out of your 
body through digestive elimination.

If you don’t have specialized formulas like Heavy Metals Defense, eating 
more whole fruits and vegetables with every meal can go a long way toward 
blocking the absorption of heavy metals.

Health foods that are high in heavy metals

Beware of the hidden sources of heavy metals in many foods and beverages 
that are considered “healthy.” Many tea products are shockingly high in lead 
and fluoride. Tea is generally viewed as a healthy beverage, which may lead 
many people to mistakenly believe all teas are “clean” when it comes to heavy 
metals. They aren’t.

As I also documented, many organic foods and superfoods can be sur-
prisingly high in toxic heavy metals. As a general rule, anything imported 
from China, India, or Thailand has a much higher risk of being contami-
nated than foods from North America, Europe, New Zealand, or many South 
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American countries like Bolivia. In my lab, I’ve seen alarmingly high levels of 
lead in mangosteen powder, and almost all spices from India are consistently 
contaminated with lead.

China’s agricultural sector is widely contaminated with heavy metals, so 
almost anything you get from China is immediately suspect.

On the good news side, however, fresh foods grown in the United States 
and sold at local grocery stores were found to be quite clean. Local farmers’ 
markets in North America or Europe are likely to offer foods with very low 
levels of toxic heavy metals. Purchasing and eating more of these foods is a 
smart way to avoid toxic heavy metals in your diet.

Infrared saunas and sweat lodges

One other option for healthy detox is infrared saunas. These saunas can be 
extraordinarily useful but only if these two conditions are met:

1. The sauna must cause your body to produce sweat. If there’s no 
sweat, there isn’t much health benefit; the toxins aren’t exiting 
your body.

2. You must wash off the sweat immediately after exiting the sauna. 
(Otherwise, the toxins can be reabsorbed through your skin.)

Some people are fans of sweat lodges, which sometimes combine fasting 
with heat-induced delirium that’s marketed as a spiritual experience. After the 
death of two sweat lodge customers a few years ago in a “spiritual journey” 
retreat, more people have come to realize just how dangerous it can be to tor-
ment your body in the hopes of detoxing it. The key to staying safe is to limit 
your time in the heat to fifteen minutes or less per session.

The bottom-line truth I hope you remember in all of this is: Detoxification 
doesn’t have to hurt. It should never involve diarrhea, hallucinations, or 
intense cramping. You don’t have to suffer to heal. In fact, the best way to 
detox your body is to pursue cleansing diligently but patiently, allowing time 
to work in your favor as your body does what it already knows how to do: 
heal itself from within.
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P A R T  3
T H E  D A T A

What follows here are the analysis data derived from testing popular 
foods and beverages for specific elements, including heavy metals such 

as lead. Dark gray cells indicate numbers of particular concern due to their 
high concentrations.

Here are some important notes about the data:

• All concentration numbers are listed as parts per billion; 1,000 parts 
per billion (ppb) equals 1 part per million (ppm).

• All testing was conducted on an Agilent 7700x instrument with 
the addition of a Niagara Plus sample injection system from Glass 
Expansion (which improves stability and accuracy).

• Analysis runs were all initiated with a four-point calibration curve 
using external multi-element standards from Inorganic Ventures. In 
addition, midrun calibration checks are performed after every tenth 
unknown sample.

• For each product tested, three samples were run and the results were 
averaged, then rounded to the nearest ppb.

• These data show a “snapshot” of that one product sample that was 
tested. It does not mean that these concentrations of elements will 
be the same across different production run lots of the same product. 
Because the origins of ingredients often vary widely from one lot to 
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the next, you cannot assume that these numbers represent all lots 
from the same manufacturer.

• Brand names are not shown for many products for the simple reason 
that a book takes so long to publish, print, and distribute that many 
of the products tested here may have shifted in composition over that 
time. As online publishing encourages more up-to-date data, you 
can find more recent testing results for specific brands at http://labs.
naturalnews.com.

• Not all elements should cause the same degree of concern at the 
same levels. Mercury, for example, becomes worrisome at relatively 
low levels in foods (50 ppb, for example), while cadmium at 50 ppb 
is generally not much of a concern. But at 500 ppb, cadmium may 
begin to warrant attention, and if cadmium is present at 5,000 ppb, 
then it’s clearly a concern.

What concentrations are “acceptable” in your food? Opinions vary widely 
on this subject, but I’ve put together a guide at lowheavymetalsverified.org 
that describes the rating system we use on the Natural News website and 
the Natural News Store (store.NaturalNews.com), where every product that’s 
offered to the public is tested for heavy metals. All products must meet “A” or 
better to remain in our store.

Verified A+++
Lead < 0.025 ppm
Cadmium < 0.1 ppm
Arsenic < 0.62 ppm
Mercury < 0.006 ppm 

Verified A++
Lead < 0.05 ppm
Cadmium < 0.25 ppm
Arsenic < 1.25 ppm
Mercury < 0.012 ppm
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Verified A+
Lead < 0.12 ppm
Cadmium < 0.5 ppm
Arsenic < 2.5 ppm
Mercury < 0.025 ppm

Verified A
Lead < 0.25 ppm
Cadmium < 1.0 ppm
Arsenic < 5.0 ppm
Mercury < 0.050 ppm 

Verified B
Lead < 0.5 ppm
Cadmium < 2.0 ppm
Arsenic < 10.0 ppm
Mercury < 0.1 ppm 

Verified C
Lead < 1.0 ppm
Cadmium < 4.0 ppm
Arsenic < 20.0 ppm
Mercury < 0.2 ppm 

Verified D
Lead < 2.0 ppm
Cadmium < 8.0 ppm
Arsenic < 40.0 ppm
Mercury < 0.4 ppm 

Verified F
Anything worse than “D”
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GROCERIES
Organic Produce

Element  Mg  Al  Cu  Zn  As 

Organic Cucumber 106,703 438 648 2,326 42 

Organic Kale 
Greens 

401,460 1,872 1,148 3,693 2 

Organic Cilantro 471,021 12,798 6,840 2,659 38 

Organic Italian 
Parsley

453,554 26,161 12,412 4,337 27 

Organic Romaine 
Lettuce

133,591 20,082 516 2,605 12 

Organic Celery 159,039 5,970 327 1,040 10 

Organic Avocado 1,381,515 1,516 14,779 18,768 11 

Organic Tomato 38,001 99 1,689 1,723 0 

Organic 
Strawberries

177,434 2,089 670 1,271 3 

Organic Broccoli 711,276 1,604 1,384 13,469 4 

Organic 
Raspberries 

211,097 1,460 638 2,765 2 

Organic Carrots 117,277 112 832 2,994 2 

Organic Potato 274,585 26,915 883 1,868 13 

Organic Plum 44,615 229 404 200 2 

Organic 
Blueberries 

58,551 3,377 704 1,780 11 

Organic Orange 93,629 0 436 329 0 

AVG PPM  302.08  6.55  2.77  3.86  0.01 
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 Sr  Cd  Cs  Hg  Pb  U 

2,857 0 1 0 2 0 

21,948 52 8 1 4 1 

9,929 42 3 0 26 11 

18,555 6 9 2 32 6 

1,650 33 4 0 26 2 

10,890 2 1 0 4 2 

7,091 22 110 1 27 2 

227 10 7 0 2 1 

151 2 1 0 6 0 

4,087 64 0 0 2 1 

2,204 8 1 0 2 1 

9,689 184 1 0 1 5 

2,367 19 7 0 40 33 

58 0 1 0 0 0 

124 1 29 0 10 0 

1,328 0 0 0 1 0 

 5.82  0.03  0.01  0.00  0.01  0.00 
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216 F O O D  F O R E N S I C S

Conventional Produce

Element  Mg  Al  Cu  Zn  As 

Cucumber 138,028 97 312 2,235 39 

Kale Greens 698,227 7,762 1,687 4,765 26 

Fuji Apple Flesh 41,447 0 305 172 0 

Fuji Apple Skin 263,153 4,130 1,476 1,392 4 

Tomato 128,673 66 370 1,275 0 

Blueberries 59,371 3,771 216 553 20 

Potato 253,623 48,175 1,192 2,413 33 

Lettuce 425,484 4,362 1,053 4,109 10 

Orange 126,722 429 317 689 0 

Grapes 127,778 2,996 2,732 1,197 0 

Avocado 250,115 932 2,979 6,691 2 

Broccoli 395,535 3,903 971 6,275 4 

Carrots 96,080 495 768 3,484 9 

Banana 356,667 119 1,767 2,844 0 

AVG PPM  240.06  5.52  1.15  2.72  0.01 

Breakfast Cereals

Element  Mg  Al  Cu  Zn  As 

Cap’n Crunch 
Oops! All Berries 

2,596,460 5,414 5,301 18,519 70 

Puffins Peanut 
Butter 

420,846 941 1,194 7,675 14 

Froot Loops 
Marshmallow 

12,266 517 34 227 0 

Flax Plus Multibran 
Flakes 

1,709,020 5,683 4,881 34,263 24 

Honey Bunches of 
Oats 

67,435 340 262 1,073 5 

Uncle Sam 1,269,693 750 4,067 24,519 6 

Corn Pops 66,812 1,220 363 142,589 10 
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 T H E  D A T A  217

 Sr  Cd  Cs  Hg  Pb  U 

3,198 3 1 0 1 0 

50,300 145 6 4 14 3 

374 0 1 0 0 1 

946 1 1 0 16 1 

769 11 1 0 1 0 

322 0 6 0 5 0 

2,308 26 9 0 54 7 

1,628 68 5 0 8 6 

1,586 0 2 0 1 0 

853 0 6 0 1 1 

62 17 37 0 0 0 

3,238 40 3 0 5 4 

8,193 2 1 0 3 1 

628 0 1 0 0 0 

 5.31  0.02  0.01  0.00  0.01  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

6 6 0 13 21 

4 4 3 15 2 

1 0 6 0 3 

45 2 2 0 1 

1 2 1 0 0 

36 10 2 0 14 

3 2 2 0 12 
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218 F O O D  F O R E N S I C S

Breakfast Cereals (Cont.)

Element  Mg  Al  Cu  Zn  As 

Frosted Mini-
Wheats Strawberry 

824,198 4,711 3,241 35,301 10 

Corn Flakes 104,630 1,180 540 2,654 4 

Kix 673,213 3,821 1,252 184,056 17 

Honey-Ful Wheat 439,802 684 1,823 10,343 11 

Honey Nut 
Squares 

138,051 2,223 420 200,224 18 

Corn Chex 652,381 2,407 1,112 226,836 14 

Honey Graham 
Oh’s 

440,484 1,386 965 207,290 36 

Raisin Bran 1,588,877 1,049 4,462 82,626 26 

Frosted Flakes 154,681 168 286 2,106 8 

Total Blueberry 
Pomegranate 

1,193,419 10,735 3,181 468,009 88 

Frosted Mini-
Wheats Blueberry 

776,888 27,667 2,866 33,925 11 

Special K 2,237,304 3,044 8,175 43,962 52 

Heart to Heart 1,112,080 16,355 2,655 56,707 24 

Honey Nut Chex 500,879 2,590 869 203,318 20 

Whole O’s 607,353 43,979 2,030 10,222 117 

Coconut Granola 958,170 1,361 3,353 19,090 22 

Ezekiel 4-9 Golden 
Flax 

2,055,529 3,285 7,086 38,413 31 

Crunchy Flax 1,738,601 11,945 5,353 31,190 26 

Crunchy Rice 930,803 5,156 2,659 16,025 188 

Cheerios 915,980 1,648 2,580 131,350 56 

Veganic Sprouted 
Brown Rice Crisps 

1,251,279 5,883 2,439 14,336 964 

Veganic Sprouted 
Brown Rice Cacao 
Crisps 

1,019,337 8,394 3,649 12,500 717 

Veganic Sprouted 
Ancient Maize 
Flakes

950,322 7,599 1,721 18,551 2 

AVG PPM  913.56  6.07  2.63  75.93  0.09 
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 T H E  D A T A  219

 Sr  Cd  Cs  Hg  Pb  U 

38 1 1 0 0 

2 3 2 0 0 

10 7 2 4 16 

74 0 1 0 0 

1 4 1 3 25 

7 6 1 0 12 

3 4 1 0 0 

49 1 1 0 0 

2 6 6 0 11 

48 5 1 17 51 

27 1 3 0 0 

53 9 1 0 1 

17 5 1 0 2 

6 5 1 0 10 

2 5 1 1 1 

5 20 1 0 2 

71 3 1 0 1 

47 6 1 169 1 

11 10 2 0 10 

1,511 18 9 6 4 15 

941 10 31 0 7 1 

1,357 43 89 0 8 1 

1,359 4 22 0 47 2 

 1.29  0.02  0.01  0.00  0.01  0.01 
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220 F O O D  F O R E N S I C S

Teas

Element  Mg  Al  Cu  Zn  As 

Earl Grey 1,967,501 759,557 20,643 35,525 74 

Earl Grey 1,900,852 1,368,988 24,641 36,756 212 

Earl Grey 1,762,202 754,684 13,077 23,358 19 

Double Bergamot 
Earl Grey 

2,002,568 1,593,905 22,828 30,057 52 

Classics Earl Grey 1,811,920 953,068 16,729 23,355 73 

Earl Grey 1,992,055 811,489 16,555 27,720 97 

Earl Grey 1,911,883 858,071 19,102 25,743 18 

Black 19,068 4,388 161 599 1 

Green 23,092 4,127 191 740 2 

AVG PPM 1,487.90  789.81  14.88  22.65  0.06 

Spices

Element  Mg  Al  Cu  Zn  As 

Coriander Powder 3,414,735 76,723 14,303 38,400 52 

Cinnamon Powder 545,651 36,170 2,883 260,537 23 

Ground Mustard 3,331,588 33,024 3,275 46,448 21 

Onion Granules 1,125,436 6,221 4,392 20,333 39 

Cilantro Powder 4,743,767 134,607 12,225 36,731 163 

Cilantro Leaf 3,515,451 61,400 8,095 29,512 63 

Organic Balti 
Curry 

2,336,328 40,034 8,208 30,539 88 

Organic Oregano 2,055,258 102,065 6,775 23,643 243 

Organic Ground 
Coriander  

3,538,894 34,761 10,561 49,825 44 

AVG PPM 2,734.12  58.33  7.86  59.55  0.08 
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 T H E  D A T A  221

 Sr  Cd  Cs  Hg  Pb  U 

16,003 31 96 5 690 4 

18,311 69 382 5 1,650 24 

33,303 36 119 0 166 9 

19,883 40 1,330 2 683 6 

21,101 58 323 1 783 8 

21,577 35 331 2 398 16 

21,502 38 77 0 372 6 

34 0 5 1 6 0 

28 0 18 0 4 0 

 16.86  0.03  0.30  0.00  0.53  0.01 

 Sr  Cd  Cs  Hg  Pb  U 

37,799 48 10 0 47 0 

113,000 213 306 0 0 0 

40 81 3 51 2 

16 0 0 8 3 

40,819 114 35 2 272 41 

31,193 51 8 8 69 16 

46,179 136 40 2 119 8 

22,735 16 56 11 360 10 

27,761 167 10 1 37 2 

 45.64  0.09  0.06  0.00  0.11  0.01 
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222 F O O D  F O R E N S I C S

Sodas & Juices

Element  Mg  Al  Cu  Zn  As 

Mountain Dew 1,631 76 3 91 1 

Coca-Cola 4,741 82 0 117 10 

Carrot Orange 
Juice

99,178 212 392 1,059 2 

Apple Cucumber 
Juice

117,967 635 223 584 3 

AVG PPM  55.88  0.25  0.15  0.46  0.00 

Sweeteners

Element  Mg  Al  Cu  Zn  As 

Maple Sugar 
Crystals 

203,981 284 77 4,586 5 

Corn Syrup 1,294 248 0 135 11 

Sucralose 1,541 1,942 10 947 47 

Cane Sugar 2,259 224 58 304 28 

AVG PPM  52.27  0.67  0.04  1.49  0.02 
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 T H E  D A T A  223

 Sr  Cd  Cs  Hg  Pb  U 

0 0 0 2 0 

1 1 1 0 0 

58 7 1 1 1 

6 0 0 0 0 

 0.02  0.00  0.00  0.00  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

0 6 2 8 0 

0 0 1 0 0 

2 0 1 0 0 

0 1 2 7 0 3 

0  0.00  0.00  0.00  0.00  0.00 
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224 F O O D  F O R E N S I C S

Grains

Element  Mg  Al  Cu  Zn  As 

Brown Rice 836,716 890 1,786 12,635 147 

White Rice 54,291 475 713 5,291 165 

White Flour 299,291 2,321 1,527 7,459 0 

Wheat Flour 1,571,989 3,809 5,093 40,619 16 

California Sushi 
Rice 

254,501 2,498 2,004 9,979 59 

California White 
Jasmine Rice 

391,653 1,107 2,040 15,047 75 

California Brown 
Jasmine Rice 

1,256,658 1,046 3,069 20,956 207 

Thai Hom Mali 
Rice 

1,155,111 1,542 2,250 23,983 234 

Brown Short Grain 
Rice 

1,175,728 1,089 2,390 14,746 247 

AVG PPM  777.33  1.64  2.32  16.75  0.13 

Candy Bars

Element  Mg  Al  Cu  Zn  As 

Butterfinger 519,510 3,065 1,864 7,592 6 

3 Musketeers 367,552 2,673 2,753 6,452 14 

Crunch 577,976 3,906 3,655 10,546 14 

AVG PPM  488.35  3.21  2.76  8.20  0.01 
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 T H E  D A T A  225

 Sr  Cd  Cs  Hg  Pb  U 

0 1 2 9 0 

2 35 3 0 3 

19 0 5 0 0 

29 1 2 79 0 

147 9 0 0 3 1 

148 6 0 0 3 1 

451 12 0 1 2 1 

297 72 115 0 12 2 

452 3 1 1 5 1 

 0.30  0.02  0.02  0.00  0.01  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

906 21 13 4 1 4 

1,438 12 9 8 1 3 

2,150 29 17 7 7 8 

 1.50  0.02  0.01  0.01  0.00  0.01 
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226 F O O D  F O R E N S I C S

Pastries and Cookies

Element  Mg  Al  Cu  Zn  As 

Donut Sticks 56,211 6,799 256 1,872 14 

Oreo 119,564 1,279 1,034 3,290 0 

Granola Bars 788,519 1,268 2,794 13,561 24 

Swiss Rolls 193,754 169,038 1,332 3,631 21 

Jet-Puffed 
Marshmallows 

22,669 1,400 21 672 5 

AVG PPM  236.14  35.96  1.09  4.61  0.01 

Snack Chips

Element  Mg  Al  Cu  Zn  As 

Cheetos 210,534 1,051 452 4,649 15 

Doritos 808,533 1,506 887 15,994 37 

Nut-Thins 572,466 3,382 2,294 12,737 162 

Pringles Sour 
Cream & Onion

414,957 4,614 1,431 6,250 5 

Goldfish 317,119 2,115 1,503 15,412 22 

Milano Minis 323,432 15,730 2,322 6,210 11 

Lays Classic 605,699 2,202 3,613 11,163 11 

Crackers 154,613 1,446 1,003 5,260 30 

Wheat Thins 841,379 1,447 2,923 18,070 29 

Potato Chips Nori 
Seaweed 

905,019 18,278 1,708 9,240 84 

AVG PPM  515.38  5.18  1.81  10.50  0.04 

Soups

Element  Mg  Al  Cu  Zn  As 

SpaghettiOs 164,916 837 668 5,233 0 

Chicken Noodle 
Soup 

40,148 2,273 164 2,062 0 

Mini Ravioli 136,837 1,000 805 3,431 0 

AVG PPM  113.97  1.37  0.55  3.58 0
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 T H E  D A T A  227

 Sr  Cd  Cs  Hg  Pb  U 

808 9 26 10 10 86 

412 10 9 12 7 25 

1,283 12 7 0 0 7 

694 18 3 15 1 3 

122 2 3 0 1 1 

 0.66  0.01  0.01  0.01  0.00  0.02 

 Sr  Cd  Cs  Hg  Pb  U 

0 6 1 8 11 

9 1 1 0 0 

8 3 2 0 0 

1,289 77 3 0 0 0 

1,782 35 2 0 0 0 

1,217 31 9 25 2 2 

2,883 35 3 0 0 0 

1,005 37 1 0 0 8 

1,427 51 0 6 0 3 

2,588 87 2 3 0 4 

 1.74  0.04  0.00  0.00  0.00  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

396 18 4 0 0 22 

230 5 0 0 0 17 

535 15 1 0 0 10 

 0.39  0.01  0.00 0 0  0.02 
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228 F O O D  F O R E N S I C S

Seafood and Fish

Element  Mg  Al  Cu  Zn  As 

Saki Ika Squid 553,102 1,452 1,676 31,701 1,764 

Dried Shrimp 2,648,471 7,365 11,478 21,080 3,844 

Dried Shaved 
Bonito

773,548 593 4,172 20,509 5,024 

Powdered Krill 8,130,211 99,506 52,786 61,492 2,975 

Bento 335,491 2,344 1,504 8,568 1,106 

Dried Shrimp 1,411,838 4,028 9,677 34,662 14,161 

Dried White 
Shrimp 

717,064 7,173 596 28,000 1,553 

Dried Shrimp 1,383,777 7,044 6,776 36,466 2,687 

Dried Whole 
Anchovy 

2,682,815 65,015 2,373 46,763 3,068 

Dried Shaved 
Bonito 

910,362 316 1,739 14,888 5,030 

Dried Shaved 
Bonito 

1,134,391 402 4,696 24,790 6,343 

Shaved Bonito 
Flakes 

948,742 817 7,159 21,999 7,387 

Dried Shaved 
Bonito 

817,762 156 3,647 18,663 5,906 

Prepared 
Shredded Squid 

348,873 170 1,170 30,077 1,322 

Dried Bonito 
Shavings 

1,142,991 0 6,901 26,936 9,217 

Dried Sliced 
Pollack 

1,407,259 75 1,215 24,136 9,052 

Chopped Clams 307,175 6,156 1,803 20,461 674 

AVG PPM 1,509.05  11.92  7.02  27.72  4.77 
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 T H E  D A T A  229

 Sr  Cd  Cs  Hg  Pb  U 

71 5 39 51 12 

62 9 5 91 8 

30 70 167 16 3 

582,235 323 18 6 23 102 

203 21 45 43 14 

53,325 22 13 9 29 19 

22,453 65 10 9 82 20 

47,919 48 7 14 8 7 

101,484 274 48 15 247 83 

498 35 82 119 0 0 

780 70 94 213 6 15 

899 56 70 96 8 11 

894 31 86 136 0 0 

1,583 126 0 153 1 0 

2,368 52 78 110 0 0 

8,125 15 97 62 2 8 

141 2 15 237 28 

 68.55  0.10  0.04  0.07  0.05  0.02 
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230 F O O D  F O R E N S I C S

Indian Spices

Element  Mg  Al  Cu  Zn  As 

Coriander Powder 3,211,418 46,556 15,729 33,788 48 

Turmeric Powder 2,964,728 131,210 5,724 20,781 25 

Curry Powder Hot 2,535,155 45,569 8,929 23,432 23 

Turmeric Powder 3,650,387 147,928 5,310 41,296 131 

Turmeric Powder 2,709,861 151,380 4,753 11,373 21 

Turmeric Powder 2,579,554 82,512 4,184 11,168 25 

Garam Masala 2,848,422 369,542 15,744 29,578 153 

Chili Powder 2,163,319 178,136 15,672 20,782 26 

Cinnamon 2,190 963 14 65 0 

Cinnamon 71,377 7,434 436 819 4 

Cinnamon 19,050 2,186 120 223 1 

AVG PPM 2,068.68  105.77  6.97  17.57  0.04 

Sunflower Seeds

Element  Mg  Al  Cu  Zn  As 

Sunflower Seeds 3,704,645 1,392 20,655 67,808 0 

Sunflower Seeds 
Unsalted

3,205,342 612 12,205 48,595 0 

Sunflower Seeds 
Unsalted 

3,264,960 6,739 20,941 71,302 0 

Honey Roasted 
Sunflower Kernels 

2,828,970 1,369 19,876 65,228 0 

Seaweed Flavored 
Sunflower Seeds 

1,390,213 67,528 8,640 29,795 37 

Sunflower Seeds 1,761,850 4,139 16,214 51,649 2 

Sunflower Seeds 3,201,503 1,877 21,024 72,007 0 

Sunflower Seeds 3,364,601 2,540 17,100 60,052 0 

Sunflower Seeds 3,867,853 836 19,282 59,056 0 

Sunflower Seeds 2,232,347 9,594 14,848 37,737 16 

Sunflower Seeds 3,812,895 3,702 22,684 56,098 0 

Sunflower Seeds 2,804,716 813 22,856 69,829 0 
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 T H E  D A T A  231

 Sr  Cd  Cs  Hg  Pb  U 

47,630 105 25 4 485 2 

13,354 22 3 2 65 9 

24,142 51 14 6 174 4 

18,201 66 11 2 517 25 

9,218 9 3 2 33 6 

8,193 25 1 2 46 4 

46,371 73 114 59 674 31 

9,590 42 14 2 101 5 

360 1 1 0 2 0 

1,279 2 2 1 13 2 

143 0 1 0 4 0 

 16.23  0.04  0.02  0.01  0.19  0.01 

 Sr  Cd  Cs  Hg  Pb  U 

4,368 1,155 1 0 9 7 

2,629 707 4 0 0 0 

5,160 56 11 0 7 0 

5,934 74 586 0 0 0 

5,755 73 12 0 8 1 

15,952 196 15 0 9 0 

3,953 361 0 0 0 0 

7,147 94 10 0 27 1 

1,865 1,350 4 0 6 0 

14,518 31 13 0 29 17 

9,442 101 2 0 12 1 

2,858 1,197 0 0 0 2 

FoodForensics_Interior.indd   231 5/20/16   2:08 PM



232 F O O D  F O R E N S I C S

Sunflower Seeds (Cont.)

Element  Mg  Al  Cu  Zn  As 

Pumpkin Seeds 5,926,038 2,081 16,614 69,857 2 

Sunflower Seed 
Spread 

2,309,836 784 15,811 43,928 0 

Sunflower Seed 
Spread

2,841,759 656 19,046 56,329 0 

Sunflower Seed 
Butter 

2,450,390 542 15,732 46,890 0 

Sunflower Seed 
Butter 

2,893,619 575 18,017 48,196 0 

AVG PPM 3,050.68  6.22  17.74  56.14  0.00 

Baking Powders

Element  Mg  Al  Cu  Zn  As 

Baking Powder 292,221 31,975 855 1,819 442 

Baking Powder 1,375,733 60,892 404 1,564 562 

Baking Powder 200,293 26,641,036 498 2,030 120 

Baking Powder 84,253 223,299 419 3,805 229 

AVG PPM  488.13 6,739.30  0.54  2.30  0.34 
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 T H E  D A T A  233

 Sr  Cd  Cs  Hg  Pb  U 

2,146 3 5 0 8 2 

1,426 430 7 0 0 1 

1,780 749 13 0 0 1 

1,771 484 7 0 0 0 

1,882 430 4 0 0 1 

 5.21  0.44  0.04 0.00  0.01  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

25,341 775 10 9 25 169 

26,658 83 7 5 24 280 

10,340 82 0 336 21 95 

5,864 96 0 1 21 250 

 17.05  0.26  0.00  0.09  0.02  0.20 
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234 F O O D  F O R E N S I C S

SUPERFOODS
Sea Vegetables

Element  Mg  Al  Cu  Zn  As 

Modifilan 5,724,376 35,423 991 22,529 39,197 

Kelp Granules 8,104,823 916,992 2,497 8,542 82,512 

Agar Agar 1,425,730 128,713 499 2,444 210 

Wakame Flakes 2,164,829 2,354 376 17,840 33,800 

Seaweed Ca 23,132,805 102,165 1,162 1,978 1,202 

Wakame Flakes 7,313,252 66,135 946 17,082 53,042 

Kelp Help 5,411,955 44,287 81,545 129,277 11,523 

Sea Lettuce Flakes 14,913,864 512,414 5,861 10,310 4,385 

Kombu Flakes 9,705,962 39,855 1,444 29,732 102,058 

Kelp Powder 8,922,247 115,374 1,247 32,003 30,159 

Dulse 2,203,750 101,470 3,275 21,100 14,699 

New Zealand 
Wakame 

570,534 2,968 57 753 1,999 

Fueru Wakame 
Dried Seaweed 

8,085,079 37,238 1,209 57,283 34,845 

Wakame 8,309,616 39,836 1,582 36,536 30,238 

Pacific Wakame 10,633,995 44,838 1,390 34,800 37,568 

Seasoned & 
Roasted Seaweed 

1,950,866 50,009 3,725 20,316 11,324 

Roasted Seaweed 1,517,760 25,677 3,029 14,729 11,063 

Roasted Seaweed 
Snack 

1,650,407 11,139 2,885 13,173 9,712 

Roasted Seaweed 1,920,403 29,649 2,677 12,800 10,860 

Roasted Seaweed 1,909,139 108,024 2,446 14,502 10,343 

Roasted Seasoned 
Seaweed 

1,789,767 13,575 3,598 25,448 12,805 

Sushi Nori 2,832,595 2,828 6,859 48,000 23,517 

AVG PPM 5,917.90  110.50  5.88  25.96  25.78 
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 T H E  D A T A  235

 Sr  Cd  Cs  Hg  Pb  U 

600,389 948 7 12 297 419 

962,547 771 24 5 0 156 

402 21 5 169 15 

1,369 1 7 116 381 

553 3 2 14 3,754 

1,087,944 1,979 26 6 83 299 

238,126 255 18 6 30 155 

44,612 143 77 5 429 38 

233 82 20 252 434 

641,174 381 22 34 259 289 

15,373 428 97 0 139 50 

51,661 69 9 0 0 32 

666,758 1,959 3 13 851 383 

1,113,319 1,946 4 24 250 949 

754,251 1,247 2 13 631 453 

11,931 696 8 3 81 118 

34,596 560 2 1 67 237 

16,547 486 7 1 81 1,347 

12,690 271 1 3 66 200 

41,466 357 14 1 130 244 

25,488 1,418 11 1 74 314 

26,403 64 10 0 112 352 

 352.52  0.75  0.02  0.01  0.19  0.48 
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236 F O O D  F O R E N S I C S

Fruit Powders & Freeze-Dried Fruits

Element  Mg  Al  Cu  Zn  As 

Strawberry 
Powder 

1,431,346 40,840 3,527 10,045 107 

Mango Powder 731,612 23,219 5,160 4,795 60 

Maqui Powder 558,737 19,946 3,384 7,621 18 

Acai Powder 964,367 2,139 10,711 15,213 51 

Camu Camu 
Powder 

523,182 2,118 2,970 11,959 43 

Blackberry Halves 1,345,558 4,578 8,510 13,930 17 

Rooibos Powder 5,638,136 31,828 1,565 25,860 199 

Whole Blueberries 322,612 7,850 6,832 3,966 15 

Mangosteen 
Powder

704,415 6,444 7,557 12,096 33 

Mango Pieces 689,836 291 3,171 2,745 18 

Strawberry Pieces 1,257,559 17,205 3,275 7,974 106 

Whole Raspberries 1,324,365 1,406 5,874 22,113 26 

Blueberry 449,203 44,357 3,913 8,321 38 

Acai 1,469,172 4,015 26,461 40,743 10 

Maqui Powder 799,022 177,284 4,891 9,126 11 

Camu Powder 614,751 1,828 7,193 17,806 112 

Pomegranate 
Powder 

176,318 7,158 1,282 3,550 9 

Apple Fiber 
Powder 

457,342 3,034 5,665 6,091 15 

Grapefruit Pectin 
Powder 

728,888 1,859 2,883 5,908 0 

Goji Berries 865,637 39,913 5,847 8,286 54 

Organic Goji 
Berries—Saint 
World Group

1,098,088 12,056 8,364 11,043 21 

AVG PPM 1,054.77  21.40  6.14  11.87  0.05 
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 T H E  D A T A  237

 Sr  Cd  Cs  Hg  Pb  U 

9,272 114 0 0 0 26 

5,272 0 0 0 0 0 

8 28 1 67 3 

199 146 6 25 3 

7 16 0 38 4 

57 3 4 22 3 

53 117 9 111 9 

7 6 1 15 14 

105 729 5 174 5 

11 40 0 11 5 

24 64 1 55 7 

329 6 2 10 2 

2,911 15 18 0 82 6 

12,655 133 152 0 52 1 

27,368 2 30 0 39 23 

2,899 0 14 0 7 0 

1,583 3 35 0 65 8 

3,233 2 7 0 62 1 

59,757 7 10 0 8 1 

3,606 40 19 0 101 7 

8,934 43 3 0 33 4 

 12.50  0.06  0.07  0.00  0.05  0.01 
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238 F O O D  F O R E N S I C S

Exotic Superfood Powders

Element  Mg  Al  Cu  Zn  As 

100% Organic 
Maca Root Powder 

993,805 84,279 2,792 35,631 244 

Mesquite Powder 966,088 7,442 4,923 12,811 13 

Mesquite Powder 1,063,160 21,318 8,838 16,854 2 

Beet Powder 401,771 13,906 3,417 11,728 33 

AVG PPM  856.21  31.74  4.99  19.26  0.07 

Grass Powders

Element  Mg  Al  Cu  Zn  As 

Barley Grass 
Powder 

5,865,061 74,596 13,921 32,521 2,883 

Alfalfa Powder 4,286,643 232,594 8,725 28,514 109 

Wheatgrass 3,561,101 294,655 9,755 23,357 715 

Shavegrass 
Powder 

5,211,869 473,355 20,970 25,418 207 

Barley Grass 4,215,879 44,505 9,374 20,547 841 

Alfalfa Grass 
Powder 

4,662,295 199,201 11,606 45,156 1,897 

Wheat Grass 
Powder 

3,861,893 164,920 8,117 25,571 1,899 

Just Barley 2,752,029 64,996 10,760 27,253 985 

Green Magma 1,527,519 55,759 5,716 14,194 769 

Warrior Food 2,753,051 52,761 31,442 157,570 119 

Alfalfa Leaf 
Powder 

5,288,886 252,697 13,090 42,496 163 

AVG PPM 3,998.75  173.64  13.04  40.24  0.96 
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 Sr  Cd  Cs  Hg  Pb  U 

614 54 1 361 13 

7 26 2 22 5 

25,090 4 20 0 171 0 

750 57 13 0 36 1 

 12.92  0.17  0.03  0.00  0.15  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

249 193 13 143 32 

653,692 18 0 22 219 56 

39,787 61 67 4 153 31 

50,885 59 226 16 155 0 

23,985 187 158 0 0 7 

117,846 87 43 11 308 47 

43,569 54 56 4 135 51 

34,729 42 21 1 50 11 

24,610 40 25 3 87 12 

9,795 1,329 7 34 253 5 

1,092,198 31 17 22 541 121 

 209.11  0.20  0.07  0.01  0.19  0.03 
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Chia Seeds

Element  Mg  Al  Cu  Zn  As 

White Chia Seeds 3,515,192 3,280 19,561 62,307 8 

Black Chia Seeds 2,750,920 5,223 19,817 65,771 21 

AVG PPM 3,133.06  4.25  19.69  64.04  0.01 

Chlorella

Element  Mg  Al  Cu  Zn  As 

Chlorella 2,528,947 47,736 2,691 16,039 782 

Chlorella 2,655,482 19,801 3,179 20,130 823 

Chlorella 2,896,765 2,457 5,793 18,480 17 

Chlorella 2,078,317 8,045 4,871 11,438 42 

Chlorella 3,303,590 13,842 3,485 20,994 300 

Chlorella 2,640,708 20,328 1,926 9,995 53 

Chlorella 2,845,314 13,393 9,116 73,963 25 

Chlorella 3,450,038 15,713 10,954 22,444 56 

Chlorella 3,739,117 19,484 2,000 10,643 504 

Chlorella 2,204,012 18,864 3,346 18,623 927 

Chlorella 3,307,107 8,869 6,607 43,086 56 

Chlorella 2,978,301 6,785 4,930 20,742 1,204 

Chlorella 2,535,224 4,810 5,892 12,178 125 

Chlorella 2,671,924 178,756 3,500 11,860 1,048 

Chlorella 3,748,179 1,704 4,770 24,440 58 

Chlorella 3,798,197 1,149 3,222 9,644 52 

Chlorella 2,829,608 64,652 2,059 31,874 491 

Chlorella 2,546,824 51,763 1,854 31,013 723 

Chlorella 2,552,197 59,577 2,044 32,473 447 

AVG PPM 2,911.04  29.35  4.33  23.16  0.41 
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 T H E  D A T A  241

 Sr  Cd  Cs  Hg  Pb  U 

29,149 3 4 0 0 1 

34,455 27 1 1 16 1 

 31.80  0.02  0.00  0.00  0.01  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

5,903 10 11 0 153 17 

7,624 13 5 0 272 6 

4,696 0 0 0 0 17 

9,902 3 0 0 0 8 

11,852 4 0 0 23 0 

34,118 237 0 0 0 295 

35,445 4 0 0 117 0 

57,355 7 0 0 125 0 

49,047 8 0 3 116 22 

48 8 3 952 3 

12 0 3 262 12 

4 4 2 97 7 

8 0 2 79 25 

25,385 11 44 0 552 44 

34 9 0 0 0 0 

0 0 0 0 0 0 

14,469 16 0 1 129 42 

13,839 15 14 1 252 58 

14,904 25 19 1 288 63 

 18.97  0.02  0.01  0.00  0.18  0.03 
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Nut & Seed Oils & Spreads

Element  Mg  Al  Cu  Zn  As 

Organic Coconut 
Oil—Extra Virgin

3,943 548 4 184 0 

Sunflower Seed 
Spread

2,457,875 1,001 17,131 48,750 0 

Coconut Butter 555,186 1,184 5,105 9,662 0 

Hazelnut Butter 1,485,490 5,990 13,871 19,179 0 

Almond Butter 2,482,271 4,652 9,099 32,217 8 

Coconut Butter 106,179 267 994 2,296 0 

AVG PPM  1,181.82  2.27  7.70  18.71  0.00 

Rice Protein Powders

Element  Mg  Al  Cu  Zn  As 

Rice Protein 1,842,642 45,371 17,408 97,924 90 

Rice Protein 2,825,046 32,787 21,296 139,964 72 

Rice Protein 1,527,659 45,303 31,067 153,914 154 

Rice Protein 1,176,557 25,842 25,839 130,438 89 

Rice Protein 1,382,376 58,241 22,981 119,730 117 

Rice Protein 1,027,569 47,821 20,085 96,876 109 

Rice Protein 1,744,047 89,242 21,476 111,168 775 

Rice Protein 1,697,844 30,024 26,402 136,952 517 

Rice Protein 1,521,875 31,150 25,577 130,264 521 

Rice Protein 1,296,835 37,000 21,595 111,053 265 

Rice Protein 372,666 21,133 8,321 72,462 165 

Rice Protein 322,334 9,830 13,559 59,696 68 

Rice Protein 756,257 15,652 14,329 59,533 61 

Rice Protein 1,836,481 59,102 23,842 114,555 104 

Rice Protein 4,033,836 53,129 27,954 153,306 125 

Rice Protein 1,062,196 29,826 25,317 139,163 118 

Rice Protein 1,987,490 24,498 28,075 139,981 178 

Rice Protein 2,099,013 55,340 21,434 111,682 64 
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 T H E  D A T A  243

 Sr  Cd  Cs  Hg  Pb  U 

12 0 0 0 0 0 

1,664 452 8 0 3 3 

255 20 66 0 39 1 

9,022 129 120 0 15 2 

19,609 15 16 0 27 1 

40 3 3 0 4 0 

 5.10  0.10  0.04 0  0.01  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

1,365 14 23 371 7 

1,540 14 37 253 7 

4,900 2,407 20 38 833 16 

2,872 1,637 10 27 194 8 

4,334 1,874 18 33 377 12 

4,270 1,699 7 26 533 12 

3,999 1,716 13 34 535 14 

4,714 2,533 9 30 312 4 

5,116 1,370 13 27 292 3 

5,816 1,296 22 14 384 14 

11,071 46 6 0 38 130 

10,880 30 0 0 14 163 

11,483 73 0 0 20 125 

6,725 1,042 10 25 260 8 

7,722 1,889 18 30 313 8 

3,901 1,372 5 46 324 9 

4,336 1,895 28 26 302 8 

4,238 1,449 4 23 235 2 
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Rice Protein Powders (Cont.)

Element  Mg  Al  Cu  Zn  As 

Rice Protein 2,756,332 26,812 11,598 48,115 30 

Rice Protein 638,864 23,888 22,726 140,969 48 

Rice Protein 959,196 27,513 16,513 77,949 163 

Rice Protein 1,814,902 62,154 28,167 149,103 123 

Rice Protein 1,521,178 39,635 27,664 139,360 107 

Rice Protein 1,508,410 26,165 28,560 157,462 281 

AVG PPM 1,571.32  38.23  22.16  116.32  0.18 

Protein Powders

Element  Mg  Al  Cu  Zn  As 

Protein Powder 4,824,636 38,862 17,976 100,457 82 

Protein Powder 9,334,813 2,047 2,047 165,195 37 

Protein Powder 1,787,996 21,704 12,976 116,280 58 

Protein Powder 356,566 21,052 4,111 61,640 18 

Protein Powder 10,816,773 5,654 33,770 171,519 33 

Protein Powder 7,125,498 15,337 20,776 104,921 280 

Protein Powder 9,114,413 56,860 30,431 148,085 57 

Protein Powder 632,324 7,449 8,440 119,909 32 

Protein Powder 558,389 4,042 3,596 7,740 18 

Protein Powder 209,948 955 356 1,982 11 

Protein Powder 214,025 3,096 509 3,385 19 

Protein Powder 2,871,890 15,383 7,799 67,430 360 

Protein Powder 699,270 24,565 10,719 96,766 15 

Protein Powder 1,374,000 16,005 10,492 74,573 15 

Protein Powder 1,066,753 8,705 7,050 79,044 10 

Protein Powder 4,153,022 18,928 15,162 531,078 23 

Protein Powder 687,860 4,690 3,457 6,895 7 

Protein Powder 623,377 15,401 14,142 67,927 10 

Protein Powder 1,168,619 5,531 6,008 12,380 6 

Protein Powder 943,579 15,117 9,084 83,868 15 
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 T H E  D A T A  245

 Sr  Cd  Cs  Hg  Pb  U 

6,527 292 21 2 204 2 

3,176 700 3 18 323 4 

6,752 391 21 10 169 12 

1,912 22 43 353 14 

6,022 1,600 8 29 343 10 

2,800 1,681 8 29 273 3 

 5.79  1.33  0.01  0.02  0.30  0.02 

 Sr  Cd  Cs  Hg  Pb  U 

54 40 8 55 8 

25 14 7 9 2 

90 8 10 43 39 

1,367 19 1 0 17 14 

13 14 12 22 4 

31 55 8 67 25 

58 20 8 53 6 

3,854 53 23 2 140 70 

2,703 11 19 9 0 19 

1,324 0 11 5 0 20 

1,441 0 7 4 0 17 

15,446 85 14 15 40 67 

4,849 50 0 1 40 14 

29,952 113 15 4 52 90 

29,796 66 1 1 22 77 

7,506 34 6 0 16 66 

3,877 17 10 0 9 8 

1,575 27 1 2 46 2 

3,116 78 10 0 12 4 

4,550 54 0 2 19 32 
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Protein Powders (Cont.)

Element  Mg  Al  Cu  Zn  As 

Protein Powder 658,782 2,735 593 3,494 5 

Protein Powder 750,983 5,298 2,338 5,044 1 

Protein Powder 316,425 1,475 677 11,977 0 

Protein Powder 4,591,118 17,941 22,958 71,910 42 

Protein Powder 4,787,781 17,416 24,386 79,204 56 

Protein Powder 7,728,351 3,221 20,227 111,817 13 

AVG PPM 2,976.82  13.44  11.16  88.64  0.05 

Cacao

Element  Mg  Al  Cu  Zn  As 

Cacao 2,639,292 633 20,517 38,583 23 

Cacao 5,670,241 21,976 40,293 83,320 101 

Cacao 6,327,818 39,225 43,157 96,838 79 

Cacao 4,769,525 16,600 42,232 74,285 30 

Cacao 2,684,050 1,411 11,841 37,970 8 

Cacao 4,486,781 44,617 38,306 71,825 26 

Cacao 2,289,344 581 20,330 41,969 14 

Cacao 5,370,389 108,178 35,346 89,691 33 

Cacao 5,624,522 54,372 38,986 91,965 62 

Cacao 4,876,786 43,064 37,494 79,400 72 

Cacao 4,957,378 39,082 39,162 72,276 16 

Cacao 2,979,522 9,020 21,567 39,117 18 

Cacao 3,019,270 3,612 20,402 43,326 10 

Cacao 2,266,803 7,943 16,896 40,250 7 

AVG PPM 4,140.12  27.88  30.47  64.34  0.04 
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 T H E  D A T A  247

 Sr  Cd  Cs  Hg  Pb  U 

2,557 0 9 0 0 1 

2,167 18 9 0 0 1 

1,163 0 3 0 0 2 

189,494 89 262 0 96 2 

214,602 136 280 0 114 2 

4,811 3 36 0 10 3 

 26.31  0.04  0.03  0.00  0.03  0.02 

 Sr  Cd  Cs  Hg  Pb  U 

652 12 0 13 6 

10,834 2,318 86 1 44 5 

21,039 1,826 84 2 66 4 

5,840 1,324 17 12 154 5 

9,837 162 75 0 0 78 

21,622 1,738 147 3 95 6 

7,049 184 4 1 2 0 

21,647 1,083 78 6 257 5 

25,086 2,138 46 3 78 3 

18,920 2,448 42 0 67 1 

25,181 196 46 0 51 1 

9,193 326 9 2 30 0 

5,360 258 17 0 14 1 

4,880 298 7 1 9 1 

 14.35  1.07  0.05  0.00  0.06  0.01 
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Greens Blends Powders

Element  Mg  Al  Cu  Zn  As 

Greens Blends 4,187,833 50,169 9,537 39,985 296 

Greens Blends 1,551,786 87,661 4,700 15,873 313 

Greens Blends 1,990,810 423,899 4,760 23,719 994 

Greens Blends 2,335,527 91,354 7,823 18,891 1,055 

Greens Blends 3,126,985 232,570 6,709 24,311 1,794 

Greens Blends 2,851,849 141,969 6,151 34,089 3,369 

Greens Blends 3,891,676 135,467 10,706 32,365 580 

Greens Blends 2,702,532 95,343 7,936 38,184 500 

Greens Blends 5,780,336 19,024 25,610 436,516 327 

Greens Blends 1,928,171 58,744 20,042 90,758 90 

Greens Blends 1,797,902 44,008 24,197 152,709 45 

Greens Blends 3,730,573 54,245 21,648 132,666 49 

Greens Blends 3,335,790 133,677 6,117 31,602 3,781 

Greens Blends 2,648,296 95,326 7,957 29,560 470 

Greens Blends 5,890,633 48,844 25,036 379,012 430 

Greens Blends 1,449,698 120,466 4,062 17,510 281 

Greens Blends 1,277,516 89,353 3,571 14,042 403 

Greens Blends 4,596,059 141,357 8,956 25,240 476 

Greens Blends 2,620,035 146,957 4,893 22,140 1,804 

AVG PPM 3,036.53  116.34  11.07  82.06  0.90 

Spirulina

Element  Mg  Al  Cu  Zn  As 

Spirulina 5,419,993 24,693 677 110,941 135 

Spirulina 2,599,188 348,196 6,615 18,422 569 

Spirulina 2,365,873 248,619 6,428 16,510 458 

Spirulina 3,160,249 33,814 668 6,343 506 

Spirulina 3,492,239 26,535 3,446 17,799 48 

Spirulina 4,110,488 264,945 5,081 25,784 320 

Spirulina 2,467,549 47,464 3,829 13,718 180 
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 T H E  D A T A  249

 Sr  Cd  Cs  Hg  Pb  U 

22,562 65 5 1 99 16 

17,205 35 17 0 261 11 

31,786 111 55 3 446 89 

19,123 105 63 3 182 27 

80,085 70 68 3 1,046 50 

78,985 162 76 2 364 89 

40,606 171 60 0 164 35 

29,351 130 208 0 134 26 

15,580 347 20 6 133 31 

18,825 460 29 0 176 12 

6,024 170 3 0 99 9 

13,467 140 8 0 90 8 

89,407 136 53 0 261 52 

28,609 136 207 1 134 27 

19,218 382 44 5 172 60 

30,101 69 36 1 413 41 

15,140 51 39 3 418 53 

88,333 91 47 4 276 44 

52,508 76 58 0 290 42 

 36.68  0.15  0.06  0.00  0.27  0.04 

 Sr  Cd  Cs  Hg  Pb  U 

44,237 67 6 8 83 27 

26,580 85 71 11 1,059 118 

22,320 81 49 13 1,040 106 

27,518 15 18 2 173 131 

6,428 14 12 3 64 20 

10,975 23 35 22 50 80 

39,052 3 8 1 34 42 
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Spirulina (Cont.)

Element  Mg  Al  Cu  Zn  As 

Spirulina 5,551,238 199,278 9,576 20,483 330 

Spirulina 3,977,964 131,650 7,792 15,794 276 

Spirulina 5,247,732 205,319 6,419 31,550 261 

Spirulina 2,944,323 6,912 2,816 13,814 70 

AVG PPM 3,757.89  139.77  4.85  26.47  0.29 

Organic Mushrooms from USA (not China)

Element  Mg  Al  Cu  Zn  As 

Organic 
Cordyceps 

1,187,969 4,045 2,439 20,086 270 

Organic Reishi 1,333,792 7,299 2,352 22,158 298 

Organic Turkey 
Tail 

1,089,297 1,600 2,881 13,853 144 

Organic Lions 
Mane 

1,001,816 1,559 2,846 12,653 101 

Organic Maitake 1,255,611 5,278 2,454 20,887 281 

Organic Chaga 3,236,283 13,193 5,728 55,691 765 

Organic Shiitake 1,551,840 3,012 2,694 25,501 888 

AVG PPM 1,522.37  5.14  3.06  24.40  0.39 
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 T H E  D A T A  251

 Sr  Cd  Cs  Hg  Pb  U 

51 44 15 93 80 

36 37 11 73 75 

12,714 36 35 18 75 105 

7,086 5 6 3 33 15 

 21.88  0.04  0.03  0.01  0.25  0.07 

 Sr  Cd  Cs  Hg  Pb  U 

633 6 3 2 0 1 

436 8 3 0 0 1 

566 6 0 0 0 0 

540 5 0 0 0 0 

604 7 1 0 0 0 

1,224 15 6 0 0 1 

523 11 4 0 0 0 

 0.65  0.01  0.00  0.00 0  0.00 
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SUPPLEMENTS & VITAMINS
Iodine

Element  Mg  Al  Cu  Zn  As 

Lugol’s Iodine 7,419 150 39,000 213 

Iodine for Life 2,944 127 39,417 75 

Magnascent 
Nascent Iodine 

1,676 89 107,115 58 

J Crow’s Iodine 2,091 51 27,866 36 

Atomic Iodine 1,318 63 3,239 10 

Nascent Iodine 1,461 50 2,080 0 

Detoxidine 1,460 56 8,800 34 

Atomidine 1,184 135 9,156 36 

Liquid Iodine Forte 1,009 102 5,204 0 

Original Nascent 
Iodine 

864 22 1,156 0 

AVG PPM  2.14  0.08  24.30  0.05 

Ginkgo

Element  Mg  Al  Cu  Zn 

Ginkgo Biloba 120mg 2,342,057 912,292 7,082 34,306 

Ginkgo Biloba 120mg 3,469,127 22,699 3,733 28,381 

Ginkgo Biloba 120mg 930,165 13,384 2,283 7,428 

Ginkgo Biloba 24% 2,807,023 11,280 356 20,561 

Ginkgo Standardized 3,671,831 822,954 9,879 84,246 

Ginkgo Leaf 445,803 467 706 1,163 

Ginkgo Smart 944,452 130,365 6,403 8,338 

Extra Strength 
Ginkgo 

157,404 80,943 1,694 6,184 

Ginkgo Leaf 3,906,120 84,917 2,298 8,336 

Ginkgo Biloba 683,337 3,133 2,670 14,100 

AVG PPM 1,935.73  208.24  3.71  21.30 
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 T H E  D A T A  253

 Sr  Cd  Cs  Hg  Pb  U 

0 4 18 26 11 18 

0 16 18 7 0 27 

0 0 8 8 0 15 

0 4 7 5 0 11 

0 7 23 9 7 39 

0 10 11 7 5 22 

0 7 16 5 29 18 

0 16 130 7 14 176 

0 5 10 6 63 13 

0 4 6 10 9 17 

0  0.01  0.02  0.01  0.01  0.04 

 As  Sr  Cd  Cs  Hg  Pb  U 

836 30,138 432 713 3 1,711 148 

603 5,800 14 19 1 74 25 

255 2,570 14 3 4 207 34 

296 19,647 16 11 2 250 10 

189 81,960 307 215 8 949 26 

59 127 1 8 0 7 0 

274 15,369 30 30 13 980 10 

278 1,044 4 3 0 365 18 

221 35,734 65 45 99 2,402 10 

340 358 18 0 2 42 1 

 0.34  19.27  0.09  0.10  0.01  0.70  0.03 
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Liquid Minerals

Element  Mg  Al  Cu  Zn  As 

Fulvic Mineral 
Complex 

999 55 3 15 2 

Optimal Nutrition 35,800 23 8,799 93,224 1 

Vitality Boost HA 1,054 25,341 74 91 2 

Colloidal Minerals 11,045 39,392 2 208 1 

Liquid Light Fulvic 
Acid 

7,758 13,744 6 366 4 

Plant Derived 
Minerals 

73,316 286,377 3 1,269 2 

Organic Life 
Vitamins 

218,240 196 20 107,232 7 

Colloidal Minerals 50,827 6,904 217 176 3 

Trace Mineral 
Drops 

13,397,090 78 5 110 416 

ColloidaLife 7,053 2 1 93 2 

Sea Minerals 9,381,937 59 1 81 13 

Multiple Mineral 26,794 397 113 1,913 2 

Blood Sugar 
Support 

14,314 11 2 784,394 1 

Ionic Trace 
Minerals 

4,688,362 21 3 135 109 

Super Ionic 
Concentrated 
Fulvic 

5,925,285 42,360 28 891 84 

Oceans 
Alive! Marine 
Phytoplankton 

8,271,764 217 16 831 15 

Ionic Minerals 
Concentrated 
X350 

249,849 763,172 200 23,111 1,858 

Raw Unheated 
Ocean Minerals 

67,895 45 2 44 5 

Sea Minerals 9,275,842 65 2 146 12 

Sea Minerals 9,076,029 250 56 214 13 

Sea Minerals 7,162,844 17 14 83 12 
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 T H E  D A T A  255

 Sr  Cd  Cs  Hg  Pb  U 

47 0 0 0 0 0 

26 0 0 0 0 0 

115 0 0 0 37 9 

82 1 0 0 0 0 

213 0 0 0 0 1 

507 5 3 0 0 1 

143 0 0 1 1 0 

367 1 0 0 13 2 

30 0 7 1 3 7 

50 0 0 0 0 0 

32 0 1 0 1 4 

46 0 0 0 0 0 

0 2 0 0 1 0 

13 0 18 0 0 7 

5,990 10 1 0 10 20 

67 0 0 0 1 2 

791 160 0 0 0 298 

386 0 0 0 0 0 

31 0 0 0 1 3 

61 0 0 0 3 3 

105 0 1 0 2 2 
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Liquid Minerals (Cont.)

Element  Mg  Al  Cu  Zn  As 

Optimal Liposomal 
Magnesium 

18,377,115 6,992 185 1,459 13 

True Colloidal 
Silver 

9,096 1,917 24 990 2 

Sovereign Silver 182 139 0 109 0 

AVG PPM 3,597.10  49.49  0.41  42.38  0.11 

Zeolites

Element  Mg  Al  Cu  Zn  As 

Zeolites 4,769,997 37,670,948 2,036 38,608 35,247 

Zeolite Capsules 2,866,082 31,327,069 2,772 35,851 3,791 

ZeoForce 1,143,945 24,702,813 2,799 40,594 5,449 

AVG PPM 2,926.67 31,233.61  2.54  38.35  14.83 

Children's Vitamins

Element  Mg  Al  Cu  Zn  As 

Children’s 
Multivitamin 

8,992 17,725 72 499,785 2 

Multivitamin 
Gummies 

13,000 1,216 113 543,730 0 

Spongebob 
Gummies 
Multivitamins 

8,693 14,731 85 620,297 4 

Avengers 
Multivitamin 
Gummies 

512,211 3,793 176 469,324 5 

Gummy Vites 8,342 2,722 43 530,089 1 

FlintStones 
Complete 

1,188,826 2,527,622 1,277,443 8,728,236 111 
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 Sr  Cd  Cs  Hg  Pb  U 

754 1 1 0 8 16 

22 0 0 0 0 0 

2 0 0 0 0 0 

 0.41  0.01  0.00  0.00  0.00  0.02 

 Sr  Cd  Cs  Hg  Pb  U 

278 18,447 14 66,453 6,468 

214 3,056 5 27,198 3,625 

223 3,041 5 26,846 6,209 

 0.24  8.18  0.01  40.17  5.43 

 Sr  Cd  Cs  Hg  Pb  U 

506 1 0 0 9 3 

747 1 0 1 16 2 

648 0 0 0 6 4 

662 1 0 0 10 1 

741 0 0 1 6 3 

82,807 11 0 2 59 45 
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258 F O O D  F O R E N S I C S

Children's Vitamins (Cont.)

Element  Mg  Al  Cu  Zn  As 

Disney 
Multivitamin 

326,143 2,760 381 314,354 0 

Almased 935,098 8,985 8,880 71,439 0 

Gummy Vitamins 21,495 29,978 2,091 571,574 41 

AVG PPM  335.87  289.95  143.25 1,372.09  0.02 

Multivitamins

Element  Mg  Al  Cu  Zn  As 

Raw Prenatal 23,995,482 54,479 354,332 5,546,687 314 

Raw One 
Multivitamin 

37,575,719 61,823 2,828,770 20,291,082 249 

Whole Foods 
Multivitamin Men 

8,425,503 25,276 719,542 7,310,991 190 

Whole Foods Multi-
vitamin Women 

9,389,918 29,810 705,276 4,771,354 197 

Cal-Mag 64,738,293 57,636 281 5,464 502 

High Potency Multi 17,509,648 15,548 584,005 6,200,634 99 

Whole Foods Daily 
Without Iron 

44,224,365 29,294 718,538 12,918,207 273 

High Proency Multi 18,075,034 15,239 457,418 4,250,634 98 

AVG PPM 27,991.75  36.14  796.02 7,661.88  0.24 

Liquid Vitamins

Element  Mg  Al  Cu  Zn  As 

Optimal Liposomal 
Vitamin C

243,649 385 142 438 1 

Optimal Liposomal 
Vitamin C 

224,289 584 150 556 3 

Optimal Liposomal 
Active B12 

323,694 321 172 2,205 20 

AVG PPM  263.88  0.43  0.15  1.07  0.01 
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 Sr  Cd  Cs  Hg  Pb  U 

243 1 0 0 6 0 

3,189 28 1 1 12 4 

1,101 40 34 0 50 13 

 10.07  0.01  0.00  0.00  0.02  0.01 

 Sr  Cd  Cs  Hg  Pb  U 

428,163 205 13 8 137 630 

192,796 110 23 5 157 267 

66,908 69 64 1 49 109 

75,409 71 89 2 59 126 

55,696 166 4 1 162 510 

32,865 22 0 0 47 158 

54,533 96 8 0 43 240 

25,952 27 1 3 43 186 

 116.54  0.10  0.03  0.00  0.09  0.28 

 Sr  Cd  Cs  Hg  Pb  U 

316 1 0 0 0 0 

334 1 1 0 1 0 

492 2 1 0 3 0 

 0.38  0.00  0.00 0.00  0.00 0
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260 F O O D  F O R E N S I C S

Calcium

Element  Mg  Al  Cu  Zn  As 

Raw Calcium 138,366,005 1,722,935 1,568 13,060 10,057 

Strontium 
Carbonate 

1,854 5,717 468 1,148 0 

Gypsum 990,307 118,712 2,121 1,365 76 

Coral Calcium 1,719,588 54,704 1,641 1,666 240 

Calcium 
Carbonate 

10,425,502 277,707 325 2,835 284 

Calcium 630,119 7,057 424 1,840 135 

Calcium 1,656,335 59,673 698 9,344 700 

Calcium & 
Magnesium 

100,200,081 63,387 4,545 5,309 381 

Liquid Calcium 51,069 0 62 664 53 

Calcium + Vitamin 
D3 

313,844 16,796 186 1,691 53 

Calcium 385,788 16,001 193 1,100 69 

Calcium 2,477,299 296,441 2,493 14,752 871 

Calcium 9,329,871 153,438 251,141 1,881,202 202 

Calcium 669,248 30,351 330 2,832 281 

Calcium 1,929,744 82,132 969 4,192 658 

Calcium 1,205,691 15,511 664 2,659 249 

Calcium 88,847,644 73,746 604 3,094 419 

Calcium Pyruvate 495,879 4,204 1,463 2,514 508 

Calcium Citrate 1,203,566 203,797 248 11,462 165 

Calcium Ascorbate 4,691 529 99 551 31 

Calcium Carbonate 
Oyster Shell 

1,477,195 176,018 554 3,051 225 

AVG PPM 17,256.25  160.90  12.90  93.63  0.75 
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 Sr  Cd  Cs  Hg  Pb  U 

2,020,966 81 72 9 2,352 1,631 

OUT OF 
RANGE

1 2 0 28 0 

871,433 5 16 1 373 48 

319,691 461 4 3 286 1,126 

5,128,936 4 10 0 52 1,818 

53,625 477 0 1 32 703 

84,661 351 12 2 194 774 

93,350 160 2 0 201 549 

1,971,899 0 210 0 1 17 

22,329 9 1 0 24 47 

25,157 12 3 0 25 59 

1,104,351 54 57 8 756 281 

34,864 90 1 0 65 129 

127,736 149 7 0 118 1,134 

224,218 7 5 0 474 1,194 

89,011 666 3 1 42 1,123 

116,153 75 23 0 305 295 

48,219 211 2 22 8,304 23 

110,707 153 3 0 65 741 

37,685 4 1 0 18 0 

339,260 21 4 0 411 65 

 641.21  0.14  0.02  0.00  0.67  0.56 
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262 F O O D  F O R E N S I C S

Plant Extract Supplements

Element  Mg  Al  Cu  Zn  As 

Quercetin 857,341 5,821 768 669 0 

Amla Gold 1,201,014 101,343 713 27,966 78 

Green Tea Extract 663,507 291,671 1,950 3,617 40 

Citrus 
Bioflavonoids 

763,179 18,223 3,001 7,998 18 

Quercetin 1,621,746 2,411 426 1,060 5 

Organic Turmeric 2,087,926 261,281 6,367 20,716 26 

AVG PPM  1,199.12  113.46  2.20  10.34  0.03 

Vitamin Mineral Powders

Element  Mg  Al  Cu  Zn  As 

Mineral Powder 13,692,891 12,647 17,790 995,814 102 

Multi-Nutrient 
Formula 

29,977,817 20,106 111,288 3,666,833 50 

Multivitamin 
Minerals 

2,735,803 15,861 83,635 635,254 10 

Mineral Booster 508,913 2,241 5,851,429 55,580,885 11 

Trace Minerals 376,724 30,506 4,284,499 67,778,284 25 

Raw Shilajit 7,477,248 461,684 7,312 49,267 468 

Trace Minerals 409,087 44,792 383 77,388,168 32 

Source Minerals 61,424,031 15,884,806 1,705 224,580 324 

Mineral Complex 2,915,032 56,772 125,909 205,317 395 

AVG PPM 13,279.73 1,836.60 1,164.88 22,947.16  0.16 
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 Sr  Cd  Cs  Hg  Pb  U 

415 2 0 18 6 10 

25,407 19 35 0 241 34 

5,185 11 160 0 195 5 

48,468 4 14 20 145 50 

8,605 7 1 7 16 11 

18,895 110 13 13 301 11 

 17.83  0.03  0.04  0.01  0.15  0.02 

 Sr  Cd  Cs  Hg  Pb  U 

22,359 92 0 6 68 165 

15,939 38 3 3 53 39 

2,808 8 0 3 18 19 

432 381 0 0 0 0 

12,398 398 1 0 0 0 

118,953 57 44 1 371 355 

14,735 292 0 0 655 104 

72,546 1,739 102 2 47 142 

68,092 73 1 2 132 32 

 36.47  0.34  0.02  0.00  0.15  0.10 
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264 F O O D  F O R E N S I C S

Magnesium Liquids

Element  Mg  Al  Cu  Zn  As 

Magnesium 
Chloride Liquid

25,801,871 255 37 514 0 

Magnesium 
Chloride Brine 

85,536,454 182 62 969 2 

Prehistoric 
Magnesium Oil

66,699,274 1 41 5,431 6 

Pure Magnesium 
Oil 

71,968,482 0 24 305 4 

Biogenics 
Magnesium Lotion 

29,237,542 0 80 1,327 0 

Magnesium Oil 76,415,449 0 19 332 4 

Topical Magnesium 
Spray 

13,464,836 0 17 481 514 

Magnesium Oil 19,836,699 0 11 181 0 

Magnesium Oil 40,102,323 32 34 456 528 

Magnesium Bath 
Flakes 

116,500,981 0 64 2,409 5 

AVG PPM 54,556.39  0.05  0.04  1.24  0.11 

PERSONAL CARE
Skin Whitening

Element  Mg  Al  Cu  Zn  As 

Deep-Whitening 
Facial Foam

87,120 1,332 54 1,276 34 

Brightening Gel 448 619 47 573 7 

Skin Whitener 224 610 20 594 2 

Crema AclaRante 
Natural 

288,594 24,758 766 99,999,999 79 

Skin-Lightening 
Cream 

0 605 11 14,424 10 

AVG PPM  75.28  5.58  0.18 20,003.37  0.03 
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 Sr  Cd  Cs  Hg  Pb  U 

44,328 0 11 0 1 1 

5,524 0 12 0 32 4 

256 0 0 0 175 0 

4,483 0 8 0 26 0 

166 0 1 0 3 0 

4,782 0 8 0 28 2 

4,625 0 54 1 0 20 

28 0 0 0 0 0 

154 4 65 0 7 1 

6,463 0 15 0 41 0 

 7.08  0.00  0.02  0.00  0.03  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

115 2 23 1 8 2,214,783 

6 1 3 0 3 2,435,220 

25 1 0 0 3 1 

20,902 142 0 0 1,893 43 

19 2 0 0 4 2 

 4.21  0.03  0.01  0.00  0.38  930.01 
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266 F O O D  F O R E N S I C S

Mascara

Element  Mg  Al  Cu  Zn  As 

Washable Mascara 69,469 1,254 123 4,556 41 

Clump Crusher 
Mascara 

3,643,805 151,821 382 9,502 105 

Waterproof 
Mascara 

6,257,488 363,442 405 21,801 148 

Mascara 69,882 260,161 200 5,078 58 

100% Pure Fruit 
Pigmented Mascara 

10,574 280,069 304 5,119 85 

Mascara 9,899 60,179 261 5,371 56 

Mascara 23,897 379,498 342 6,120 49 

Doll Eye Mascara 59,194 10,162 333 24,715 50 

Mascara 131,842 2,570 220 7,106 23 

AVG PPM  1,141.78  167.68  0.29  9.93  0.07 

Tattoo Ink

Element  Mg  Al  Cu  Zn  As 

Tattoo Ink Orange 60,389 307,171 1,093 1,645 76 

Tattoo Ink Rose 17,804 4,179 225 913 1 

Tattoo Ink Gray 67,673 1,957 12,847,139 2,455 77 

Tattoo Ink Mid 
Yellow 

66,743 2,311 3,449 4,607 8 

Tattoo Ink Grass 
Green 

44,173 329,530 2,661,422 1,535 6 

AVG PPM  51.36  129.03 3,102.67  2.23  0.03 
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 Sr  Cd  Cs  Hg  Pb  U 

78 3 1 0 14 8 

7,986 6 216 3 115 15 

12,753 9 403 10 242 33 

629 41 0 0 42 20 

48 11 5 0 77 19 

122 10 7 2 77 37 

250 7 2 0 53 12 

3,770 5 29 1 62 17 

1,488 0 3 3 13 9 

 3.01  0.01  0.07  0.00  0.08  0.02 

 Sr  Cd  Cs  Hg  Pb  U 

1,423 0 81 3 743 32 

1,199 0 0 0 26 44 

1,995 18 0 6,078 147 4 

19,754 1 0 45 23 35 

9,930 0 2 11 55 30 

 6.86  0.00  0.02  1.23  0.20  0.03 
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268 F O O D  F O R E N S I C S

PETS & PLANTS
Plant Fertilizers

Element  Mg  Al  Cu  Zn  As 

Volcanic Mineral 1,511,099 18,392,579 1,781 24,990 2,140 

Azomite 1,529,070 3,507,080 1,449 5,896 1,082 

Liquid Kelp 39,454 200,623 20,673 17,563 192 

Sea Minerals 1,073,328 13,554 110 428 3 

Humic Acid 37,248 269,770 1,041 1,080 672 

Liquid Seaweed 234,560 2,710 200 3,409 3,560 

Iorn Chelate 10,077 15,810 177 227 0 

Fruit & Citrus 
Fertilizer 

4,618,486 4,592,898 45,962 279,917 2,288 

Glacial Rock Dust 9,521,521 16,651,020 113,971 171,572 11,648 

Elemite 1,235,561 8,997,425 4,330 32,255 2,091 

Potassium Nitrate 
13.7-0-46.3 

18,284 40,109 617 2,791 2 

Mono Potassium 
Posphate 0-52-34 

7,703 6,846 36 2,082 602 

AVG PPM 1,653.03 4,390.87  15.86  45.18  2.02 

Pet Treats

Element  Mg  Al  Cu  Zn  As 

Gourmet Munchy 
Rawhide 

1,869,052 575,096 2,616 20,992 606 

Jerky Naturals 650,141 16,660 5,188 32,129 15 

Rawhide 152,989 26,714 767 8,294 29 

Beef Jerky Treats 634,354 6,080 4,143 89,253 18 

Natural Rawhide 
Rings 

1,685,162 363,786 4,320 17,363 387 

Premium Duck 
Filet 

735,848 2,125 8,441 48,834 0 

Herring Strips for 
Dogs 

422,120 1,267 3,674 28,147 7,074 

FoodForensics_Interior.indd   268 5/20/16   2:09 PM



 T H E  D A T A  269

 Sr  Cd  Cs  Hg  Pb  U 

79,975 67 2,410 1 14,487 1,184 

45,707 34 1,694 0 6,145 448 

2,520 3 14 1 164 57 

13,311 2 11 0 60 5 

4,179 6 26 6 144 48 

14,685 15 4 1 19 46 

1,084 3 0 3 25 141 

158,149 238 394 12 7,154 4,594 

49,507 372 1,006 25 22,056 493 

101,921 79 4,657 3 36,167 1,449 

812 1 2 0 18 3 

2,221 1 0 0 3 33 

 39.51  0.07  0.85  0.00  7.20  0.71 

 Sr  Cd  Cs  Hg  Pb  U 

54,603 47 74 136 1,854 341 

3,660 52 18 3 58 16 

12,248 9 3 0 350 27 

8,589 14 8 0 40 5 

43,045 41 26 1 1,422 134 

242 1 30 2 20 2 

2,839 34 4 172 27 8 
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270 F O O D  F O R E N S I C S

Pet Treats (Cont.)

Element  Mg  Al  Cu  Zn  As 

Organic Blueberry 
Dog Treats  

2,367,632 35,634 5,748 23,625 82 

Munchy Stix 1,373,993 103,590 1,546 14,906 311 

Sweet Potato Dog 
Chewz 

1,150,498 35,041 9,059 35,947 43 

Premium Dog 
Food 

2,001,562 29,091 20,360 219,845 81 

Bite Size Dog 
Food 

2,608,516 17,034 14,000 246,602 34 

Friskies 155,814 1,125 1,350 20,990 0 

Dog Meals 228,276 3,077 5,721 56,559 12 

Red Shrimp 3,506,174 93,807 37,582 49,414 45,137 

Dried Fish For Cats 2,304,386 5,362 2,172 52,697 5,964 

Freeze Dried 
Ocean Whitefish 
Cat Treat 

3,774,984 1,095 2,648 14,804 3,060 

AVG PPM 1,507.15  77.45  7.61  57.67  3.70 

Cigarettes

Element  Mg  Al  Cu  Zn  As 

Cigarettes / 
Mellow 

3,715,358 125,717 6,867 23,683 226 

Cigarettes / Full 
Bodied Taste 

6,401,988 246,938 12,476 42,593 337 

Cigarettes / 
Filtered

5,464,621 257,907 11,804 41,353 294 

Cigarettes / Blue 5,225,485 210,734 10,501 43,514 249 

Cigarettes / Red 5,226,049 249,931 11,432 33,061 339 

Cigarettes / Blue 5,013,729 228,245 10,646 32,283 222 

Cigarettes /
Filtered 

4,825,585 227,508 9,766 35,222 321 

Cigarettes / Gold 5,017,451 230,400 9,914 35,867 329 
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 Sr  Cd  Cs  Hg  Pb  U 

2,185 33 52 1 95 5 

23,992 25 10 2 695 109 

5,773 49 12 0 97 6 

21,063 34 21 1 102 18 

12,034 31 16 1 102 54 

1,446 3 6 0 13 1 

2,865 25 3 1 12 4 

658,885 5,930 55 36 303 36 

50,294 911 22 20 89 12 

19,180 8 131 506 0 14 

 54.29  0.43  0.03  0.05  0.31  0.05 

 Sr  Cd  Cs  Hg  Pb  U 

57,131 1,086 43 16 308 53 

70,273 1,432 60 22 466 84 

112,501 1,152 106 14 606 43 

102,002 998 68 15 415 35 

84,328 917 95 13 511 31 

122,544 927 76 12 526 34 

65,402 935 79 15 496 39 

60,727 1,041 85 14 483 35 
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272 F O O D  F O R E N S I C S

Cigarettes (Cont.)

Element  Mg  Al  Cu  Zn  As 

Cigarettes 5,194,016 225,380 7,440 36,485 238 

Cigarettes / Gold 4,859,093 186,413 9,597 38,139 174 

Cigarettes / Red 5,989,114 244,375 10,845 41,291 216 

Bob Marley Hemp 
Rolling Papers

351,383 68,870 1,552 2,477 0 

300’s Raw Hemp 
Rolling Paper

292,229 14,384 4,063 2,234 15 

Top Rolling Papers 559,411 37,676 402 1,218 43 

AVG PPM 4,152.54  182.46  8.38  29.24  0.21 

FAST FOOD RESTAURANTS
McDonald's

Element  Mg  Al  Cu  Zn  As 

Big Mac Bun 529,883 2,361 2,549 13,282 9 

Big Mac Lettuce 84,756 1,057 445 2,904 2 

Big Mac Patty 228,815 2,255 769 50,373 4 

Big Mac Pickles 98,188 60,513 318 2,284 5 

Big Mac Sauce 100,874 1,173 550 2,819 3 

Big Mac Cheese 235,704 236 236 22,048 2 

Fish Filet Bun 214,510 2,271 1,185 6,919 4 

Fish Filet Tartar 
Sauce

52,310 316 452 3,367 21 

Fish Filet Breading 186,312 16,452 414 2,342 779 

Fish Filet Cheese 255,540 577 257 23,986 16 

Fish Filet Patty 354,118 730 131 3,526 1,156 

French Fries 312,585 642 1,853 6,510 7 

Chicken Nugget 
Breading

150,028 261,654 1,095 4,063 5 

Chicken Nugget 
Meat

196,320 1,296 265 5,937 0 
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 Sr  Cd  Cs  Hg  Pb  U 

84,015 1,032 96 14 439 61 

87,423 966 99 12 421 27 

92,119 1,089 66 15 472 34 

6,651 4 6 7 189 17 

11,193 14 2 0 142 36 

48,371 22 0 0 76 59 

 71.76  0.83  0.06  0.01  0.40  0.04 

 Sr  Cd  Cs  Hg  Pb  U 

9,083 37 7 0 0 1 

2,114 12 3 0 0 1 

2,164 0 12 0 0 1 

19,394 2 7 0 35 1 

3,749 9 0 0 6 3 

7,058 3 2 0 1 0 

7,786 21 4 0 0 1 

982 2 0 0 11 0 

731 8 10 0 2 0 

7,972 0 0 0 1 0 

953 0 19 7 0 0 

1,559 60 1 0 9 3 

589 8 0 0 2 1 

136 1 6 0 0 1 
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274 F O O D  F O R E N S I C S

McDonald's (Cont.)

Element  Mg  Al  Cu  Zn  As 

Apple Pie Crust 121,512 2,304 999 4,907 4 

Apple Pie Filling 50,416 1,841 392 863 3 

Sweet ‘n’ Sour 
Sauce

62,308 1,851 226 801 0 

BBQ Ranch Burger 
Bun

214,105 2,660 1,157 7,950 4 

BBQ Ranch Burger 
Chips

496,532 615 771 10,014 1 

BBQ Ranch Burger 
Cheese

276,893 3,384 3,384 27,336 5 

BBQ Ranch Burger 
Patty

226,835 1,631 735 56,587 7 

McDouble Bun 163,973 1,581 870 5,646 3 

McDouble Patty 183,885 5,906 729 43,472 7 

McDouble Cheese 309,761 3,998 265 29,066 4 

McDouble Pickles 182,551 41,585 391 6,427 2 

McChicken Bun 178,897 2,004 975 5,817 2 

McChicken 
Chicken Breading

170,554 3,704 780 5,089 0 

McChicken 
Chicken Meat

197,280 0 504 16,276 0 

McChicken Mayo 66,953 0 123 1,818 0 

McChicken Lettuce 200,627 425 797 4,677 6 

AVG PPM  203.43  14.17  0.79  12.57  0.07 

Burger King

Element  Mg  Al  Cu  Zn  As 

Whopper Jr. Bun 190,106 2,367 1,047 7,214 8 

Whopper Jr. Mayo 11,794 259 39 1,158 0 

Whopper Jr. Patty 328,922 0 1,028 79,978 9 

Whopper Jr. Onion 
Ring Breading

150,485 96,106 643 5,275 8 
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 Sr  Cd  Cs  Hg  Pb  U 

833 11 4 0 29 0 

771 1 2 0 3 1 

743 0 0 0 2 2 

8,119 20 5 0 0 1 

2,914 2 0 0 1 0 

7,361 0 3 0 12 1 

931 0 9 0 2 1 

5,896 16 6 0 0 1 

1,901 11 8 0 5 2 

9,486 0 5 0 19 1 

13,523 12 12 0 40 1 

6,467 17 4 0 0 0 

966 6 2 0 4 0 

161 1 4 0 0 0 

425 3 0 0 0 0 

4,589 30 5 0 0 0 

 4.31  0.01  0.00  0.00  0.01  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

1,717 43 16 0 0 0 

142 0 0 0 0 0 

313 0 40 0 0 1 

1,939 11 0 0 5 2 
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276 F O O D  F O R E N S I C S

Burger King (Cont.)

Element  Mg  Al  Cu  Zn  As 

Whopper Jr. Onion 
Ring Onion

204,528 19,787 481 8,771 12 

French Fries 410,761 1,436 1,128 6,280 9 

Onion Ring 
Breading

215,450 99,117 910 7,007 14 

Onion Ring Onion 227,034 37,884 670 4,127 22 

Chicken Nugget 
Breading 

176,770 224,171 610 3,869 3 

Chicken Nugget 
Meat 

244,567 17,908 409 9,956 0 

Sweet & Sour 
Sauce 

115,711 1,093 351 552 0 

Original Chicken 
Sandwich Mayo 

40,440 0 186 1,930 0 

Original Chicken 
Sandwich Bun 

276,156 3,053 1,596 9,013 17 

Original Chicken 
Sandwich Breading 

168,944 8,124 753 3,687 2 

Original Chicken 
Sandwich Meat 

296,422 1,658 540 11,711 4 

Whopper Bun 664,762 1,844 3,023 18,297 10 

Whopper Tomato 227,593 6,835 801 5,585 0 

Whopper Onion 196,026 16,188 353 5,996 0 

AVG PPM  230.36  29.88  0.81  10.58  0.01 

Jack in the Box

Element  Mg  Al  Cu  Zn  As 

Chicken Nugget 
Breading

235,904 10,748 859 5,294 5 

Chicken Nugget 
Meat

539,721 4,213 1,238 13,148 12 

Taco Shell 744,810 1,188 970 16,133 3 

Taco Meat 275,865 1,288 1,123 14,298 0 
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 Sr  Cd  Cs  Hg  Pb  U 

4,282 12 0 0 12 1 

978 200 0 0 0 1 

3,394 15 0 0 9 2 

4,797 16 0 0 17 2 

524 5 0 0 0 4 

371 1 5 0 0 2 

724 4 5 0 4 0 

129 10 0 0 0 1 

2,223 19 0 0 1 2 

646 5 2 0 3 0 

553 4 3 0 2 0 

3,226 145 0 0 0 0 

1,378 20 7 0 0 0 

3,387 62 8 0 2 0 

 1.71  0.03  0.00  -    0.00  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

743 14 7 0 2 2 

1,205 12 8 0 3 4 

2,190 0 1 0 5 4 

1,680 6 2 0 3 0 
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Jack in the Box (Cont.)

Element  Mg  Al  Cu  Zn  As 

Big Cheeseburger 
Bun 

202,502 3,529 1,010 5,900 6 

Big Cheeseburger 
Patty 

272,589 397 929 66,427 5 

Chicken Sandwich 
Bun 

158,858 2,993 843 5,209 4 

Chicken Sandwich 
Breading 

154,588 3,699 631 4,226 0 

Chicken Sandwich 
Meat 

297,132 1,247 494 9,748 4 

Jumbo Jack Bun 313,393 3,467 1,605 8,182 3 

Jumbo Jack Patty 223,048 379 818 54,435 3 

AVG PPM  310.76  3.01  0.96  18.45  0.00 

Wendy's

Element  Mg  Al  Cu  Zn  As 

French Fries 445,907 2,373 2,511 6,729 8 

Chicken Nugget 
Breading

274,183 141,857 832 6,826 2 

Chicken Nugget 
Meat

288,458 16,260 702 11,666 3 

BBQ Sauce 204,027 2,318 962 6,159 0 

Chicken Sandwich 
Breading

138,860 38,925 620 2,163 0 

Chicken Sandwich 
Meat

306,341 46,264 673 7,800 1 

Chicken Sandwich 
Bun

265,154 2,615 1,531 11,307 2 

Hamburger Bun 200,011 2,185 1,231 11,071 0 

Hamburger Patty 247,256 3,799 1,180 55,504 5 

Chicken Wrap 
Tortilla

206,502 1,911 1,277 6,311 11 

Chicken Wrap 
Cheese

222,384 1,923 443 33,207 1 
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 Sr  Cd  Cs  Hg  Pb  U 

7,566 42 2 0 2 2 

3,279 4 4 0 0 0 

5,536 31 2 0 1 1 

697 9 3 0 0 1 

436 1 5 0 1 10 

6,177 33 2 0 2 1 

762 1 2 0 0 1 

 2.75  0.01  0.00 0  0.00  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

1,514 27 12 0 0 1 

831 8 9 0 1 0 

214 1 8 0 2 0 

2,515 17 8 0 17 0 

446 3 6 0 0 1 

550 4 6 0 0 3 

1,604 17 0 0 0 1 

1,329 13 4 0 1 1 

918 11 3 0 0 0 

1,514 31 2 0 3 5 

3,754 4 0 0 1 0 
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Wendy's (Cont.)

Element  Mg  Al  Cu  Zn  As 

Chicken Wrap 
Breading

195,372 1,478 1,255 4,832 0 

Chicken Wrap Meat 252,635 1,168 834 4,708 0 

Chili 161,251 2,525 1,187 12,087 0 

Baked Potato 329,090 488 393 4,360 0 

Baked Potato Sour 
Cream

86,051 247 54 4,632 0 

AVG PPM  238.97  16.65  0.98  11.84  0.00 

Dairy Queen

Element  Mg  Al  Cu  Zn  As 

Patty Melt Bun 160,082 1,014 857 7,875 0 

Patty Melt Cheese 319,294 2,574 386 25,616 0 

Chicken Crisp 
Sandwich Bun

212,114 3,750 1,141 8,703 1 

Chicken Crisp 
Sandwich Breading 

182,075 40,509 689 4,072 0 

Chicken Crisp 
Sandwich Meat 

204,905 26,487 835 8,972 0 

Burger Bun 199,920 1,403 922 7,160 0 

Burger Patty 221,337 444 833 60,044 1 

Burger Cheese 297,788 1,153 464 22,134 1 

AVG PPM  224.69  9.67  0.77  18.07  0.00 

Domino's

Element  Mg  Al  Cu  Zn  As 

Pizza Cheese 234,963 816 483 30,710 1 

Pizza Sausage 173,694 1,255 1,008 35,440 0 

Pizza Olive 354,286 3,309 3,262 4,526 0 

Pizza Pepperoni 347,491 1,573 1,795 46,696 0 
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 Sr  Cd  Cs  Hg  Pb  U 

1,081 7 7 0 2 4 

946 7 9 0 2 6 

2,947 7 2 0 4 0 

1,514 44 2 0 0 0 

256 0 0 0 0 0 

 1.37  0.01  0.00 0  0.00  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

1,984 30 1 0 0 2 

8,339 15 3 0 6 0 

3,875 18 2 2 5 5 

395 12 4 0 1 1 

383 40 3 0 1 0 

2,383 36 2 0 1 3 

526 0 2 0 0 1 

7,643 19 2 0 6 2 

 3.19  0.02  0.00  0.00  0.00  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

11,886 1 2 0 7 2 

772 3 4 0 6 1 

32,256 24 3 0 36 3 

1,900 4 19 0 5 1 
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Domino's (Cont.)

Element  Mg  Al  Cu  Zn  As 

Pizza Mushroom 328,002 17,046 10,530 20,322 34 

Pizza Green 
Pepper

154,269 1,363 1,014 2,073 0 

Pizza Onion 124,761 1,767 585 4,485 0 

Pizza Ham 166,241 1,438 966 21,088 0 

Pizza Crust 246,146 3,891 1,335 7,043 0 

Pizza Sauce 276,444 4,668 1,660 7,723 0 

Pizza Parmesan 
Cheese

62,480 169,159 173 6,552 0 

Pizza Crushed Red 
Pepper

1,371,363 9,091 6,859 14,673 0 

AVG PPM  320.01  17.95  2.47  16.78  0.00 

KFC

Element  Mg  Al  Cu  Zn  As 

Gravy 113,035 1,530 586 6,379 1 

Mashed Potatoes 128,524 1,505 737 1,766 0 

Chicken Breading 205,994 2,999 737 3,676 0 

Chicken 215,755 410 491 11,106 3 

Chicken Sandwich 
Bun

211,418 2,336 1,217 9,862 1 

Chicken Sandwich 
Cheese

196,528 3,884 165 23,735 0 

Chicken Sandwich 
Bacon

215,824 6,086 1,307 47,298 0 

Chicken Sandwich 
Breading 

133,362 1,995 601 2,038 0 

Chicken Sandwich 
Meat 

285,056 691 600 13,213 0 

AVG PPM  189.50  2.38  0.72  13.23  0.00 
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 Sr  Cd  Cs  Hg  Pb  U 

1,089 14 6 2 12 0 

653 24 5 0 0 0 

914 12 6 0 6 0 

1,762 16 13 0 12 5 

721 15 1 0 1 0 

3,210 22 26 0 15 0 

1,685 6 0 0 25 1 

3,493 29 34 0 38 0 

 5.03  0.01  0.01  0.00  0.01  0.00 

 Sr  Cd  Cs  Hg  Pb  U 

486 4 1 0 1 2 

954 18 1 0 1 2 

1,145 6 15 0 4 4 

207 0 21 0 1 4 

1,037 15 2 0 2 3 

2,613 0 4 0 2 1 

398 3 5 0 3 1 

428 0 6 0 1 1 

343 12 8 0 2 2 

 0.85  0.01  0.01 0  0.00  0.00 
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Taco Bell

Element  Mg  Al  Cu  Zn  As 

Taco Shell 459,104 1,213 993 12,815 0 

Taco Meat 297,035 1,956 867 29,735 7 

Beefy Five Layer 
Burrito Tortilla

167,612 2,277 762 4,813 0 

Beefy Five Layer 
Burrito Beans

396,201 994 2,725 10,778 0 

Chicken Burrito 
Rice

133,708 3,183 635 2,383 25 

Chicken Burrito 
Tortilla

177,245 2,479 895 4,912 13 

Chicken Burrito 
Meat

232,666 1,317 1,187 13,284 28 

Soft Taco Tortilla 173,934 9,269 809 5,884 3 

Soft Taco Meat 241,457 3,971 875 23,317 12 

Doritos Taco Shell 584,135 435,036 986 18,899 0 

AVG PPM  228.92  16.85  0.97  12.82  0.02 

FoodForensics_Interior.indd   284 5/20/16   2:09 PM



 T H E  D A T A  285

 Sr  Cd  Cs  Hg  Pb  U 

1,561 15 4 0 1 0 

1,291 8 6 0 9 7 

1,275 19 2 0 2 2 

1,960 6 2 0 2 1 

788 8 7 0 5 5 

1,564 22 3 0 3 2 

915 20 3 0 2 1 

1,696 28 3 0 4 2 

1,367 34 5 0 5 6 

2,284 15 3 0 20 1 

 2.65  0.01  0.00  0.00  0.00  0.00 
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A B O U T  T H E  A U T H O R

Mike Adams—a.k.a., the “Health Ranger”—gained fame as an outspoken 
clean-food advocate and critic of the over-drugging of America with toxic 
pharmaceuticals. As an award-winning investigative journalist, he pursued 
a path of discovery into food ingredients, composition, and contamination, 
ultimately transitioning to a food scientist with a world-class analytical labo-
ratory he built from the ground up.

Today, Adams is a member of the Association of Analytical Communities 
and is the lab science director of an ISO-accredited analytical laboratory con-
ducting commercial food testing for heavy metals, pesticides, herbicides, and 
other chemical contaminants. In pursuing the science of food safety, Adams 
has become one of the leading food research scientists in the industry, help-
ing validate scientific methodologies for glyphosate detection while revealing 
startling details about food contamination sources such as dental offices (for 
mercury), “biosolids” human waste compost, and industrial heavy metals pol-
lution that now contaminates organic food products grown in China.

Over the last three years, Adams has become a recognized expert in run-
ning ICP-MS instrumentation and routinely publishes online videos to help 
other scientists troubleshoot problems and obstacles with ICP-MS method-
ologies. Adams is also fully versed in LC/MS instrumentation and currently 
runs a Time-of-Flight mass spec instrument made by Agilent.

Adams is also the inventor of the Food Rising Mini-Farm Grow System 
(FoodRising.org) and holds two pending patents on dietary formulations for 
eliminating heavy metals and radioactive Cesium-137. He has conducted 
extensive research into dietary defense strategies to help protect human-
ity from radiation in water, lead in water, and mercury in foods. All of his 
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research has been privately funded, using no funds whatsoever from the NIH, 
government grants, or academic sources.

His commercial laboratory is described at CWClabs.com. Adams also 
serves as the editor of NaturalNews.com, a popular natural health website 
that Adams has taken in the direction of food science and clean-food activ-
ism. Learn more about Adams at HealthRanger.com.
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A C K N O W L E D G M E N T S

Producing a book like this one is no small feat, and it’s never really the effort 
of just one person. In one way or another, over a dozen people took part in 
this project. Those who deserve special recognition include Reno, Leah, Brad, 
Julie, Aaron, Michael, Heather, Glenn, and all the good people at BenBella 
who had the patience to give me the time to complete this book nearly two 
years later than originally planned.

Also deserving credit is Maryfrances, who first taught me how to write, 
and both of my parents, who taught me how to love nature while thinking 
critically about the world around me. Without their nurturing and support, 
I never would have pursued this path of discovery about food, science, and 
nature. This book is dedicated to my father, who passed away during its writ-
ing. He was the person who put me on the technology path and had me 
writing original computer code in 1979 on the very first Apple II personal 
computer (today I run an analytical laboratory full of multimillion-dollar 
Agilent instrumentation).

Finally, I acknowledge the mysterious, divine forces that brought mat-
ter, energy, life, and consciousness into existence in our universe, creating 
an exciting and rich adventure of discovery for us all. Even with our most 
advanced scientific instruments and super colliders, we have only barely 
begun to unravel the most mundane secrets of nature and the world around 
us. Perhaps in another thousand years—if we don’t destroy ourselves first—
we might actually be worthy of calling ourselves an “intelligent” species.
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accuracy of test results, xv–xvi
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in defensive eating, 207
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ADHD. see attention-deficit/hyperactivity 
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adverse health effects. see also diseases
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amalgam dental fillings, 43, 45–47
in animals (see animal adverse effects)
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brominated vegetable oils, 175
cadmium, 79, 83–84
carbamates, 123
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chemical preservatives and additives, 157
copper, 93–95
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hexane, 107, 110
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homogenized milk, 179–180
of hormones in groundwater, 198
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lead, 67, 74–76
mercury, 45–49
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neonicotinoids, 125
organochlorines, 118–120
organophosphates, 120, 121
parabens, 160
pesticides, 113–114
polysorbate 80, 171
potassium bromate, 174
propyl gallate, 162
pyrethroids, 122
sodium nitrite, 175–176
sulfites, 164–165
TBHQ. BHA, and BHT, 163
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on hexane, 108–109
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agricultural practices, 112. see also fertilizers; 

pesticides
arsenic in, 16–23, 33–34
cadmium from, 79–81
mercury in, 41–42
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MSG/free glutamates in, 143
profitability as basis of, 82
toxins from, 3–4

Agri Tin®, 97
air

BPA in, 101
in China, 26
heavy metals in, 4
hexane in, 107, 109, 110
mercury pollution, 40–41

air filters, 206
Ajinomoto, 135, 138, 143
ALDF (Animal Legal Defense Fund), 191
“all natural” foods

hexane-derived products in, 108
labeling of, 110–111

Allura Red AC, 151
alpha-lipoic acid, lead toxicity reduction and, 76
Alpharma, 195
altered foods. see genetically modified organisms 

(GMOs); molecular alteration of foods
aluminum (Al), 86–91

adverse health effects of, 88–89
chelates for, 9
chelation and removal of, 91
in vaccines, 89–90
in zeolites, 8–9

aluminum chloride salts, 89
aluminum chlorohydrate, 87
Alzheimer’s disease

and aluminum, 88
and overexposure to copper, 93

amalgam dental fillings, mercury in, 42–48
American Chemical Society, 114
American College for Advancement in Medicine 

(ACAM), 8
American College of Pediatricians (ACP), 90
American Dental Association (ADA), 42, 48
American Journal of Clinical Nutrition, 183
anemia, 16, 75
animal adverse effects

aspartame, 132, 135
atrazine, 118
BHA and BHT, 163
brominated vegetable oils, 175
carrageenan, 167
DDT, 119–120
feed contaminants, 190, 191
hexane, 107–109
of hormones in groundwater, 198
monensin, 192
MSG, 140–142

organophosphates, 120
parathion, 121
polysorbate 80, 172
pyrethroid compounds, 123
sodium nitrite, 176
tin, 97

animal feed contaminants, 185–200
and alternatives to factory-farmed meats, 

199–200
antibiotics, 81–82
arsenic, 23
aspartame, 135
for beef cattle, 188–193
bioaccumulation in livestock, 187–188
for chickens, 33
failed safety regulations, 198–199
and fish farming, 196–197
heavy metals, 187–188
hexane, 108
and poultry factory farms, 194–196
scandals concerning, 198
and sources of feed, 186–187
waste from concentrated animal feeding 

operations, 197–198
animal growth hormones, 191–193
Animal Legal Defense Fund (ALDF), 191
annatto, 154
anthocyanins, 154
antibiotics, 81–82

in animal feeds, 190, 192, 193
endocrine disruption by, 105

antioxidants, 5, 64
as additives, 149, 162
for lead toxicity reduction, 76

AOAC (Association of Analytical Communities), 
xv, xvii

apple fiber, 208
apple juice, arsenic in, 30–32
Archer Daniels Midland (ADM), 58, 59, 62, 

169–170
Arnold School of Public Health, University of 

South Carolina, 10
arsenal pesticides, 17–23, 124
arsenic (As), 14–36

adverse health effects of, 14
in apple juice, 30–32
from burning coal, 34
in chickens, 23, 33–34, 195–196
in drinking water, 15–16
as electrophile, 7
in food, 25–34
in food chain and biosphere, 16
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health-affecting threshold of, x–xi
interference in the body, 34–35
organic vs. inorganic, xx, 14–15, 25–26
as pesticide, 17–23, 124
in poultry feed, 194
in rice and vegetables, 32
in seaweed, 53
treatments for toxicity, 35–36
in wood treatment, 24–25

arsenicosis, 15
arsenic trioxide, 15, 18
artificial colors, 146–156

and cancer, 150–153
currently certified by FDA, 151
dyes, 146
EU’s removal of, 153
history of, 147–148
and hyperactivity in children, 149–150
industry backpedal on, 155–156
lakes, 146
natural food colors replacing, 154–155
risk from, 148

aspartame, 94, 130–137
adverse health effects of, 131–133
avoiding, 136–137
FDA approval of, 133–136

Aspartame Disease (Hyman Roberts), 132
Association of Analytical Communities (AOAC), 

xv, xvii
atrazine, 113, 117–118
attacks, on source of research information, xii
attention-deficit disorder (ADD), 148
attention-deficit/hyperactivity disorder (ADHD), 

148, 149, 163. see also hyperactivity
Australia, beef production in, 189
autism, 57, 90, 94
auto-immune disorders, 89, 180
AuxiGro, 143
avoidance of toxins, 202–205, 207, 209
azo dyes, 152

B
bad fats, detoxification from, 208
baking powder

aluminum in, 91
cadmium in, 84
heavy metals ratings for, 232–234

BAL (British anti-Lewisite), 9, 35, 66
Bangladesh, drinking water contamination in, 

15–16
Bao Zhenming, 27
barley grass powder, cadmium in, 84

barley subsidies, 186
Bayer AG, 100, 112, 121, 126
Bayer CropScience, 115–116
beef cattle

feed for, 188–193
grass-fed, 199

beef cattle industry, 188, 189, 193
bees

and carbamates, 124
effect of pesticides on, 125–127
and neonicotinoids, 125
and organophosphates, 120
and pyrethroids, 123

“Behind the Bean” (The Cornucopia Institute), 
109

Bemis, Steve, 180
benzoic acid, 158–160
betacyanins, 154
beverages. see also specific beverages

aspartame in, 131, 135, 137
brominated vegetable oils in, 174–175
calcium benzoate in, 159
“health,” 209–210
heavy metals ratings for, 220–223
parabens in, 161
potassium benzoate in, 159
sodium benzoate in, 159
sulfites in, 164
testing results for, 211–213

BHA (butylated hydroxyanisole), 162–164
BHT (butylated hydroxytoluene), 162–164
Bikini Atoll, 52
bioaccumulation

of animal feed contaminants, 187–188
of environmental toxins in food chain, 185
of mercury, 48–49

bioflavonoids, lead toxicity reduction and, 76
biosolids, 20–23

cadmium in, 79
and soil contamination, 81

biosphere
arsenic in, 16
elemental poisons in, 4

bisphenol A (BPA), 83, 100–106
bisphenol S (BPS), 105
Blue Dye No. 1, 152–153
bones

aluminum in, 88
lead build-up in, 7, 74–76

bovine spongiform encephalopathy, 192–193
BPA (bisphenol A), 83, 100–106
BPS (bisphenol S), 105
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Bradford, England, 25
Brazil, beef production in, 188, 189
Brazil nuts, 65
breakfast cereals. see cereals
British anti-Lewisite (BAL), 9, 35, 66
brominated vegetable oil (BVO), 174–175
Burger King, heavy metals ratings for, 274–277
butylated hydroxyanisole (BHA), 162–164
butylated hydroxytoluene (BHT), 162–164
BVO (brominated vegetable oil), 174–175

C
CAA (Clean Air Act), 68, 73
cacao powder

cadmium in, 84
heavy metals ratings for, 246–247

cacao superfoods, lead in, 71
cadmium (Cd), 78–85

adverse health effects of, 83–84
in biosolids, 21
from contaminated crops, 79–81
from contaminated soils, 81–83
as electrophile, 7
in foods, 84–85
health-affecting threshold of, xi
in phosphate ore, 19–20
in seaweed, 53
in vegan protein products, ix

CAFO (Concentrated Animal Feeding 
Operations), 23, 197–198

calcium arsenate, 15, 17, 18
calcium benzoate, 160
calcium supplements

aluminum in, 91
cadmium in, 84
heavy metals ratings for, 260–261
lead in, 71

California Proposition 65, xiii
limits on heavy metals, 13
potassium bromate ban in, 173

California State Residue Monitoring Program, 
127

Camelford, Cornwall, England, 88
Canada

bee deaths in, 126
BPA in, 104
cosmetic additives banned in, 48
potassium bromate ban in, 173
trans fat foods in, 183

cancers, 5, 203
and arsenic, 14, 16, 31
and artificial colors, 150–153

and aspartame, 131–132, 135
and carbamates, 124
and carrageenan, 167
and copper, 94
and de minimis amounts of carcinogens, 

129
and hexane, 108
and MSG, 140
and organochlorines, 118–120
and parabens, 161
and parathion, 121
and sodium nitrite, 175–176

candy bars, heavy metals ratings for, 224–225
canned foods, 97, 102
carbamates, 123–124
carbon monoxide (CO), 173
cardiovascular disease, lead and, 74–75
Cargill Meat Solutions, 188, 189
Cargill Texturizing Solutions, 167
carmine, 154
carrageenan, 166–168
Carson, Rachael, 119
cascara, 201
CCA (chromated copper arsenic), 24
CCD (colony collapse disorder; bees), 125
CDC. see Centers for Disease Control and 

Prevention
cell phones, 43–45
cellular methylation cycles, 7
cellulose, 166
Center for Food Safety (CFS), 191
Center for Science in the Public Interest, 151, 

152, 156, 175
Centers for Disease Control and Prevention 

(CDC), x
on arsenic in fish, 25
on chemical substances in blood/urine, 3
on lead poisoning, x
and thimerosal in vaccines, 56

CERCLA (Comprehensive Environmental 
Response, Compensation, and Liability Act), 
68

Cereal Chemistry, 174
cereals, 70

aluminum in, 91
cadmium in, 84
heavy metals ratings for, 216–219
lead in, 71

CFL light bulbs, 39, 40
CFS (Center for Food Safety), 191
cheeses, 180
chelating agents, 9–10
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chelation, 7–10
aluminum, 91
arsenic, 35–36
copper, 94
experts in, 8, 64
lead, 76–77
mercury, 63–66
natural, 7
strategies for, 8
tin, 98

chemical contaminants, 99. see also pesticides
bisphenol A, 100–106
in Chinese products, 28–29
hexane, 107–111

chemical preservatives, 157–165
benzoic acid and its salts, 158–160
parabens, 160–162
propyl gallate, 162
sulfites, 164–165
TBHQ, BHA, and BHT, 163–164

chia seeds, heavy metals ratings for, 240–241
chicken

arsenic in, 23, 33–34, 195–196
poultry factory farms, 194–196
roxarsone in, 195

children
aluminum in vaccines for, 90
and arsenic-treated wood, 24
artificial colors and hyperactivity in, 

148–150
behavioral issues in, 148–150, 163
and BPA, 101, 102
Chinese products for, 28
effects of hexane on, 110
effects of lead on, 70, 74
fish consumption by, 63
HFCS consumption by, 62
organophosphate levels in, 121
preservative effects on, 158
with pyruvate dehydrogenase deficiency, 35

children’s drink mixes, 91. see also infant formulas
children’s multivitamins

aluminum in, 91
copper in, 94–95
heavy metals ratings for, 256–259

China
airborne arsenate trioxide in, 34
beef production in, 188
biofertilizers in, 23
clenbuterol in, 191–192
contamination cycle in, 187
drinking water contamination in, 16

dumping by, xii
heavy metals in animal feed in, 187
heavy metals in foods from, ix, x, 209, 210
juice imports from, 31
lead contaminations in products from, 69
market for meat in, 193
melamine milk contamination, 28–29
mercury in food from, 41–42
“organic” food from, xiv, 30, 41–42
parabens in food, 161–162
pollution catastrophe in, 26–30
potassium bromate ban in, 173
pyrethroid exposure in, 123
ractopamine ban in, 191
toys manufactured in, 73
Zilmax imports banned in, 191

Chinese restaurant syndrome, 140
Chisso Corporation, 56
chlor-alkali plants, 61
chlorella, 207, 208

cadmium in, 84
as chelating agent, 9–10
heavy metals ratings for, 240–241
lead in supplements, 71

chromate copper arsenate, 15
chromated copper arsenic (CCA), 24
chromium VI, 24
cigarettes

heavy metals ratings for, 270–273
“natural,” cadmium in, 84

cilantro
aluminum in, 91
as chelating agent, 9–10
lead in, 71

cinnamon spice powder, cadmium in, 84
cities, pollution in, 207
citrate, as chelating agent, 9–10
Citrus Red No. 2, 151
citrus tree fertilizers, lead in, 71
clams, lead in, 71
Clean Air Act (CAA), 68, 73
clean food movement, 11
Clean Water Act (CWA), 68
clenbuterol, 191–192
Clinton Corn Processing Company, 58
closed cell (microwave) digestion, xvii
clothianidin, 126
CO (carbon monoxide), 173
coal burning

aluminum from, 86
arsenate trioxide from, 34
mercury from, 40
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coal tar dyes, 146
Coca-Cola, 59
Coca-Cola Great Britain, 159
coccidiosis, 192
Codex Alimentarius International Food 

Standards, 32
coffee, cadmium in, 85
colony collapse disorder (CCD; bees), 125
coloring. see artificial colors
commercial labs, test results from, xvi–xvii
Commonwealth Scientific and Industrial 

Research Organisation (Australia), 74
Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), 
68

Concentrated Animal Feeding Operations 
(CAFO), 23, 197–198

Conference on Environmental Health Impacts 
of Concentrated Animal Feeding Operations, 
197

conspiracy of silence, xi–xii, xiv, xix
consumer fraud, xii–xiv, 173
consumer goods

aluminum in, 86
BPA in, 100
lead in, 73
mercury in, 39–40

Consumer Product Safety Improvement Act 
(CPSIA), 73

Consumer Reports, 31, 32, 191
Consumers Union, 127
contaminants, xiv, 1

acceptable levels of, 212–213
chemical (see chemical contaminants)
in Chinese products, ix, xiv
food ingredients as (see food-ingredient 

contaminants)
in human blood/urine, 3
metals (see heavy metals)
toxic forms of, 3 (see also toxins)

cookies, heavy metals ratings for, 226–227
copper (Cu), 92–95

adverse health effects of, 93–95
chelating agents for, 10
foods high in, 92–93

copper acetoarsenite (“Paris Green”), 15, 17, 124
corn

in farm fish feeds, 196
genetically modified, 186, 187
subsidies for growing, 186

Cornell University, 22
Corn Refiners Association, 62–63

The Cornucopia Institute, 109–111, 167, 168, 
170, 199

cosmetic products, 48, 56
aluminum in, 86
colors in (see artificial colors)
lead in, 73
propyl gallate in, 162
Skin Deep database for, 204

cotton subsidies, 186
CPSIA (Consumer Product Safety Improvement 

Act), 73
cremation, 43, 48
Crohn’s disease, 171
crops, cadmium from, 79–81
curcumin, lead toxicity reduction and, 76
Current Medical Chemistry, 89–90
CWA (Clean Water Act), 68
cysteine, 9–10, 64–65

D
Daiichi Nuclear Power Plant tsunami, 50–52
dairy cattle, 189, 192
dairy processing, 178, 180–181
Dairy Queen, heavy metals ratings for, 280–281
Daniel, Kaayla, 169
DDE, 120
DDT (dichloro-diphenyl-trichloroethane), 17, 

119–120
defensive detoxification, 207–208
defensive eating, 207–208
Delaney Clause (1958), 129, 173
Denmark, trans fat foods in, 183
dental fillings, mercury in, 42–48
detoxification, 201–210. see also removal of 

contaminants
and avoidance of toxins, 202–205, 207
from bad fats, 208
as biological process, 202
and choice of where you live, 207
defensive eating, 207–208
eliminating toxins in household water, 

205–206
from heavy metals, 208–210
with infrared saunas and sweat lodges, 210
“lifetime detox” method, 202–205
normal processes for, 75
plants and air filters, 206
programs for heavy metal detox, 7 (see also 

chelation)
through exercise and sweating, 10

“detox” liquid supplement, aluminum in, 91
developmental impairment
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and lead, 74
and pyruvate dehydrogenase deficiency, 74

DHA/ARA oils, 110
dichloro-diphenyl-trichloroethane (DDT), 17, 

119–120
dietary supplements. see also superfoods

aluminum in, 91
for binding/capturing heavy metals, 36
for BPA removal, 106
cadmium in, 84
copper in, 95
deception/consumer fraud with, xiii
to defuse effects of mercury, 63–64
fiber, 208
heavy metals limits for, xx
heavy metals ratings for, 252–265
lead in, 71
reducing heavy metals in, 10
to support detox organs, 204, 205
zeolites, 9

diet soft drinks, 132
digestion. see sample digestion
Dillo Dirt, 21
dilution water, xviii
2,3-dimercaprol (BAL), 9
dimercaptopropanesulfonic acid. see DMPS
meso-dimercaptosuccinic acid. see DMSA
Discovery Fit and Health, 160
diseases. see also adverse health effects; specific 

diseases
and lack of exercise/sweating, 10
and lead, 67, 74–75
and MSG, 141
and quality of food, 11
and sodium nitrite, 175–176

DMPS (dimercaptopropanesulfonic acid), 9, 
35, 66

DMSA (meso-dimercaptosuccinic acid), 9, 35, 
66, 77

DNA
damage from toxic elements, 5
heavy metals and methylation of, 5–7

Dodds, Edward Charles, 101
Domino’s, heavy metals ratings for, 280–283
Dooley, Diana S., 39–40
Dr. Bronner’s Magic Soaps, 204
Drewnowski, Adam, 103
drinking water

aluminum in, 90
arsenic in, 15–16
copper in, 93
hormones in, 197

Tyson Foods’ contamination of, 194
drink mixes, aluminum in, 91
Dufault, Renee, 58, 62
DuPont Nutrition Biosciences, xix, 112, 113,167
dyes, 146. see also artificial colors

E
E. coli contamination, 198
Earth Open Source, 116
Eastman Plastics, 105
Eating May Be Hazardous to Your Health 

(Jacqueline Verrett), 129, 176
EDSP (Endocrine Disruptor Screening 

Program), 113–114
EDTA (ethylenediaminetetraacetic acid), 8–10
EFSA. see European Food Safety Authority
egg production, 199
electromagnetic fields (EMFs), 43, 45
electrophiles, 7
El Salvador, 115
Emerald BioAgriculture, 143
EMFs (electromagnetic fields), 43
emulsifiers and thickening agents, 166–177

brominated vegetable oil, 174–175
carbon monoxide, 173
carrageenan, 166–168
polysorbate 80, 170–172
potassium bromate, 173–174
and preserving shelf life, 157
sodium nitrite, 175–177
soy lecithin, 169–170

endocrine disruptors, 105, 203
atrazine, 117
BPA, 100, 101
carbamates, 123–124
DDT, 118, 119
from factory farms, 197–198
in fish feed, 197
MSG, 140
organochlorines, 118, 119
organophosphates, 121, 122
parabens, 160
parathion, 121
pesticides, 113–114

Endocrine Disruptor Screening Program 
(EDSP), 113–114

England, heavy metals in animal feed in, 187
Environmental Health, 57, 58, 62
Environmental Law Foundation, 71
Environmental Protection Agency (EPA), x, xv, 

119
and aluminum in drinking water, 90
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on amalgam fillings, 45
arsenic limits in public drinking water, 

xi, 16
on arsenic pesticides, 17–19
and arsenic-treated wood, 24, 25
on aspartame, 131
and bee deaths, 126–127
Endocrine Disruptor Screening Program, 

113–114
glyphosate residue tolerance limits, 115
on hexane, 108
on inorganic mercury, 42
lead regulation by, 68
limits on heavy metals, 12
Mercury and Air Toxics Standards, 40
mercury level goals of, x
organophosphate ban by, 121
and potassium bromate, 173–174
and sewage sludge as fertilizer, 20–23
on vegetable oil processing, 109

Environmental Working Group (EWG), 186, 
204

EPA. see Environmental Protection Agency
epigenetics, 5–6
Erin Brockovich, 24
ethylenediaminetetraacetic acid (EDTA), 8–10
ethylmercury

half-life for, 57
methylmercury vs., 54–55

ethylparaben, 160–162
ethyl parathion, 121
EU. see European Union
Europe

artificial dyes ban in, 150
beef demand in, 193
E-numbers in, 142, 143
polysorbate 80 in, 170
potassium bromate ban in, 173
sodium benzoate in, 158

European Food Safety Authority (EFSA)
on aluminum bioavailability, 88
on aluminum in foods, 87
on arsenic in food, 31–32
and artificial dyes, 153
on aspartame safety, 136
on BHA, BHT, and TBHQ, 163
genetically modified foods in, 83
and lead in foods, 69, 70
on neonicotinoids, 125
on trans fat foods, 183
TWI for aluminum, 90

European Union (EU)

aluminum food additives ban in, 87–88
artificial dyes ban in, 153
atrazine ban in, 117
BPA in, 103
chemicals for cosmetics banned in, 48
Chinese dairy ban in, 28
clenbuterol in, 191
limits on heavy metals, 13
mercury ban in, 48
pesticide ban in, 126
ractopamine ban in, 191
regulation of heavy metals in, 82–83
sodium benzoate in, 158
trans fat foods in, 183

EWG (Environmental Working Group), 186, 204
exercise, 64

and heavy metal accumulation, 10
to support detox organs, 204

exotic superfood powders, heavy metals ratings 
for, 238–239

eyes, MSG and damage to, 141

F
factory-farmed meats

alternatives to, 199–200
beef, 190–193
fish farming, 196–197
poultry, 194–196
waste from feeding operations, 197–198

FAO. see Food and Agriculture Organization
fast food restaurants

cadmium in fast-food French fries, 84
heavy metals ratings for, 272–285 (see also 

individual restaurants)
fats

bad, detoxification from, 208
good, 208
homogenized milk fat, 178–181
hydrogenated, 181–184
trans, 182–183

fatty acids, hydrogenated, 181–184
FDA. see Food and Drug Administration
Federal Insecticide, Fungicide, and Rodenticide 

Act, 24
Feingold, Benjamin, 148, 149, 163
fenoxycarb, 123
fertilizers, 80–81

arsenic in, 16, 17
cadmium in, 79
created with poultry waste, 34
lead in, 71
toxic elements in, 19–23
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fiber supplements, 208
fish

arsenic from, 25
heavy metals ratings for, 228–229
mercury in, 49, 52–55, 63
salmon, 196
as selenium source, 66

fish farming, 196–197
Flint, Michigan lead levels, xix–xx
Flintstones Children’s Complete Multivitamin 

Chewable Tablets, 94–95
Flouristan, 98
fluoride, 88
food(s). see also fertilizers; pesticides; superfoods

aluminum in, 87, 91
arsenic in, 25–34
aspartame in, 137
bees in production of, 125
BPA in, 100–102
for BPA removal, 105–106
cadmium in, 84–85
canned, 97, 102
with chelation properties, 9–10
copper in, 92–93
to defuse effects of mercury, 63–64
endocrine disruption by, 105
glutamates in, 139
glyphosate in, 115, 116
grown in China, 27–30
“health,” 209–210
heavy metals limits for, xx
heavy metals ratings for grocery products, 

214–233
hexane in processing of, 107–110
lead in, 69–72
molecular alteration of, 178–184
MSG in, 138
organochlorines in, 119
parabens in, 161–162
pesticide residues in, 127–128
polysorbate 80 in, 171–172
potassium bromate in, 174
preserving, 103
reducing heavy metals in, 10–11
residues of pesticides in, 127–128
sodium nitrite in, 175
sulfites in, 164
to support detox organs, 204
testing results for, 211–213 (see also specific 

foods)
for toxic lead removal, 76
trans fats in, 182–183

food additives, 103, 166. see also food-ingredient 
contaminants

aluminum in, 87
parabens, 161
polysorbate 80 with carrageenan as, 171
and preserving shelf life, 157, 182–183
and public health, 94

Food and Agriculture Organization (FAO)
Expert Committee on Food Additives, 152
limits on heavy metals, 12–13
regulatory delays at, 82

Food and Drug Administration (FDA), xv
and aluminum as food additive, 87, 88, 90
on antibiotics, 81
and arsenic in juices, 31
and artificial dyes, 147–148, 150, 151, 153
aspartame approval by, 133–136
on BHA, BHT, and TBHQ, 163
on BPA, 102
and brominated vegetable oils, 175
on carbon monoxide, 173
and carrageenan, 167, 168
and Chinese food imports, 28
on “corn sugar,” 63
cosmetic additives banned by, 48
and definition of “milk,” 137
and food additive approvals, 129
genetically modified salmon approved by, 

196
on glyphosate limits, 115
glyphosate testing by, 117
and heavy metals limits, xix–xxi
and HFCS-mercury study, 58
on infant formulas, 70
and lead in foods, 71–72
lead thresholds set by, 69
limits on heavy metals, 12
on mercury, 42, 45–46
on MSG, 142, 143
and nitarsone in chicken feed, 196
and parabens, 160
Pesticide Residue Monitoring Program, 

116
and polysorbate 80, 170, 171
and potassium bromate, 173
on propyl gallate, 162
ractopamine suit, 191
on sodium benzoate, 159
on sodium nitrite, 175
study on aluminum in vaccines, 89
study on lead in cosmetics, 73
on sulfites, 164–165
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and trans fats, 182, 183
and tungsten, x

food chain
arsenic in, 16
in oceans, 53

“Food Dyes” (Center for Science in the Public 
Interest), 151

food-ingredient contaminants, 129
animal feed contaminants, 185–200
artificial colors, 146–156
aspartame, 130–137
chemical preservatives, 157–165
emulsifiers and thickening agents, 166–177
and molecular alteration of food, 178–184
monosodium glutamate, 138–145

Food Quality Protection Act (1996; FQPA), 113
foodrising.org, 205, 206
Food Safety and Inspection Service National 

Residue Program, 33
Food Safety Authority of Ireland (FSAI), 97
Food Safety Modernization Act (2011), 198–199
food samples

ICP-MS research on, xi
testing of, xviii

food testing methodologies, xv
Food & Water Watch, 27, 28, 112
FQPA (Food Quality Protection Act; 1996), 113
France

BPA in, 104
raw milk sales in, 181

freeze-dried fruits, heavy metals ratings for, 
236–237

fruit powders, heavy metals ratings for, 236–237
fruits

to block heavy metals absorption, 209
eating meats with, 207–208
heavy metals ratings for, 236–237

FSAI (Food Safety Authority of Ireland), 97
fungi, as POP and pollutant removers, 120
fungicides, 112, 113

G
Gale, Fred, 30
Gardasil vaccine, 90
garlic

and arsenic toxicity, 35
as chelating agent, 9–10
and lead toxicity reduction, 77

G.D. Searle, 133, 134
General Electric, 100
genetically modified organisms (GMOs), 83

continual increase of herbicide amounts 
in, 115

corn, 186, 187
pesticide-resistant, 113, 114
salmon, 196
soybeans, 186
soy lecithin, 169

German soy oil refiners, 169
ginkgo

aluminum in supplements, 91
cadmium herb powders in, 84
heavy metals in herbs, ix
heavy metals ratings for supplements, 

252–253
glutamates, 9–10, 139–140
glutathione, 35, 64–65
glyphosate, 113–117, 207
GMOs. see genetically modified organisms
GMWatch, 115
good fats, 208
grains

in animal feeds, 108, 186, 188–190, 196
extracting oil from, 109
heavy metals accumulation in, 71
heavy metals ratings for, 224–225
toxic mercury accumulation from, 41

grass powders, heavy metals ratings for, 238–239
Great Pacific Garbage Patch, 51
green algae chlorella, 91
Green Dye No. 3, 153
“green homes,” 206
greens (blends) superfood powders

aluminum in, 91
heavy metals ratings for, 248–249

grocery products, heavy metals ratings for, 
214–233

growth hormones, from factory farms, 197
gums, 166

H
Harvard University, 182
Hayes, Arthur Hull, Jr., 135
Hazleton Laboratories, 133
“healing crisis,” 201–202
Health Sciences Institute, 88
heavy metals, ix–x, 2–13. see also individual 

metals
acceptable levels of, 212–213
accumulation in the body, 10
in animal feeds, 187–188
biological functions interference from, 6–7
in the body, 4–5

FoodForensics_Interior.indd   358 5/20/16   2:09 PM



 I N D E X  359

cigarettes ratings for, 270–273
deception and fraud concerning, xiii
detoxification from, 7, 208–210
dietary exposure to, 4, 7
dietary supplements ratings for, 252–265
documentation of, xiii
fast food restaurant ratings for, 272–285
grocery products ratings for, 214–233
health-affecting thresholds for, x–xi
ICP-MS detection of, ix, xi
international limits on, 12–13
lack of national limits on, xix–xx
moving toward low industry standard for, 

xx–xxi
personal care products ratings for, 264–269
pet treats ratings for, 268–271
plant fertilizers ratings for, 268–269
removal from the body, 7–10
sources of, 2–5
superfood ratings for, 234–251
testing standard for, xv, 11
test results for, xvi–xvii
trans-generational poisoning by, 5–6
in vegan protein products, ix, xiii

Heavy Metals Defense, 209
HEPA (high-efficiency particulate arresting) 

filters, 206
heptachlor, 120
herbicides

and endocrine disruption, 113
in Europe, 83
glyphosate, 114–117
increase in use of, 112

hexane, 107–111, 154, 170
hexavalent chromium, 24
HFCS (high-fructose corn syrup), 57–63
high-efficiency particulate arresting (HEPA) 

filters, 206
high-fructose corn syrup (HFCS), 57–63
Hinkley, California, 24
Hippocrates, 92
Hirosaki University, 141
Hoechst AG, 136
homogenized milk fat, 178–181
hormones. see also endocrine disruptors

in animal feed, 185, 190, 191, 193
and BPA products, 105
from factory farms, 197–198
in fish feed, 196–197
parabens mimicking, 160
as soil contaminant, 81

hydration, 204, 205

hydrogenated fats/fatty acids, 181–184
hydroponics, 205
hyperactivity, artificial additives and, 148–150
hyperkinetic syndrome, 149

I
IARC (International Agency for Research on 

Cancer), 124, 167
IATP (Institute for Agriculture and Trade Policy), 

57–58, 62
Iceland, trans fat foods in, 183
ICP-MS. see inductively coupled plasma mass 

spectrometry
identifying toxins, 203
IDFA (International Dairy Foods Association), 

137
Ikeda, Kikunae, 138
imidacloprid, 125
immune system, 7
India

drinking water contamination in, 15
heavy metals in foods from, 209, 210, 

230–231
turmeric from, 77

indoor air quality, 206
inductively coupled plasma mass spectrometry 

(ICP-MS), ix, xiv, xv–xvi
early results from use of, xi
ensuring calibration of, xvii–xviii
maintenance of instrumentation, xviii

industrial waste, xiv
as fertilizer, 20
mercury in, 41, 42, 55–56
metals contamination from, 23

industry
acid rains from, 86
arsenic in, 16, 24–25
cadmium from mining, 78
food-processing practices, 69
mercury use in, 38–39
and release of heavy metals, 2, 3, 19
use of lead in, 67–68

infant formulas, 70
aluminum in, 87
hexane in, 110

inflammation, 66, 89, 116, 166–168, 171–172, 
180

infrared saunas, 10, 210
insecticides, 112

and bee deaths, 125–127
carbamates, 123–124
and endocrine disruption, 113
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neonicotinoids, 124–125
in organic farming, 128
organochlorines, 118–120
organophosphates, 120–122
pyrethroids, 122–123

Institute for Agriculture and Trade Policy (IATP), 
57–58, 62

integrated pest management (IPM), 127–128
International Agency for Research on Cancer 

(IARC), 124, 167
International Dairy Foods Association (IDFA), 

137
International Glutamate Technical Committee, 

142
international limits on heavy metals, 12–13
International Organization for Standardization 

(ISO), xv
International Programme on Chemical Safety 

(IPCS), 118, 163
iodines supplements, heavy metals ratings for, 

252–253
IPCS (International Programme on Chemical 

Safety), 118, 163
IPM (integrated pest management), 127–128
IQAir system, 206
ISO (International Organization for 

Standardization), xv

J
Jack in the Box, heavy metals ratings for, 

276–279
Jacobson, Michael, 156
Japan

BPA in, 103
Daiichi Nuclear Power Plant tsunami, 

50–52
genetically modified foods in, 83
itai-itai disease in, 83
mercury pollution in, 43, 55–56
Minamata disease in, 55–56
MSG in, 138, 143–144

Japanese Agency of Industrial Science and 
Technology, 58

JBS Five Rivers, 188–189
JECFA (Joint FAO/WHO Expert Committee on 

Food Additives), 32, 142
Johns Hopkins Center for a Livable Future, 

33–34
Joint FAO/WHO Expert Committee on Food 

Additives (JECFA), 32, 142
Journal of Alzheimer’s Disease, 88

Journal of Environmental and Occupational 
Medicine, 108

Journal of Inorganic Biochemistry, 90
juices

arsenic in, 30–31
heavy metals ratings for, 222–223

K
Kaiser-Permanente Medical Center, 149
KFC, heavy metals ratings for, 282–283
Kolodziej, Edward P., 197–198
Kraft Foods, 155

L
Lab for Development-Aging, Neurodegenerative 

Diseases, 141–142
laboratory methodologies/accuracy

of commercial labs, xvi–xvii
for this book’s research, xv–xviii

lakes, 146. see also artificial colors
Lathi, Ruth, 101
Latin America, potassium bromate ban in, 173
LC-MS (liquid chromatography–mass 

spectrometry), xiii
lead (Pb), 67–77

in aviation fuel, 207
chelates for, 9
chelation and removal of, 76–77
children affected by, 70
and developmental impairment in 

childhood, 74
and diseases, 74–75
as electrophile, 7
in foods, 69–72
in ginkgo, ix
health-affecting threshold of, x
industrial use of, 68
inorganic form of, 72–73
long-term accumulation in bones, 75–76
in mangosteen superfood powder, x
in tissues, 209
as unsafe at any level, 68
in vegan protein products, ix, xiii
in water, xix–xx
in zeolites, 8–9

lead arsenate, 15, 17–19
leafy vegetable farming, 199
lecithins, 169, 170
lemons, as chelating agent, 9–10
Liberty herbicide, 116–117
“lifetime detox” method, 202–205
ligands, 94
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Lijinsky, William, 176
liquid chromatography–mass spectrometry (LC-

MS), xiii
liquid minerals, heavy metals ratings for, 

254–257
liquid vitamins, heavy metals ratings for, 

258–259
lowheavymetalsverified.org, xx

M
maca root powder

cadmium in, 84
lead in, 71

Macfadyen, Ivan, 50–51
mad cow disease, 192–193
Mad Hatters, 38–39
magnesium liquids, heavy metals ratings for, 

264–265
magnetic resonance imaging (MRI), 43, 45
malathion, 120, 207
malic acid, 91
mangosteen superfood powder, lead in, x, 71
manure, 79
Marinalg, 167–168
mascara, heavy metals ratings for, 266–267
MATS (Mercury and Air Toxics Standards), 40
Mattel Inc., 73
Mayo Clinic Proceedings, 10
MCC (Metals Capturing Capacity), 36, 53
McDonald’s

heavy metals ratings for, 272–275
potato supplier for, 189

meats. see also animal feed contaminants; specific 
meats

carbon monoxide in, 173
eating fruits or vegetables with, 207–208
factory-farmed, 188–197, 199–200
hexane residue in, 108
as “mystery meats,” 185
sodium nitrite in, 175
USDA-certified organic, 199, 200

medications. see pharmaceuticals (medications)
melamine, 28–29
mental disorders

and copper, 93–94
and lead, 74
and mercury fillings, 45, 46
and MSG, 140

Merck & Co., 191
Merck Research Laboratories, 89
mercuric chloride, 41, 42
mercury (Hg), 37–66

bioaccumulation of, 48–49
in biosolids, 21–22
in brain tissue, 208–209
chelation and removal of, 63–66
from coal-burning power plants, 40
in consumer goods, 39–40
in dental fillings, 42–48
as electrophile, 7
European Union ban on, 48
in fish, 49–55
forms of, 37
half-life for ethylmercury, 57
health-affecting threshold of, x
in high-fructose corn syrup, 57–63
in Japan, 55–56
methyl- vs. ethylmercury, 54–55
in pesticides, 41–42
and selenium, 65–66
and thimerosal in vaccines, 56
U.S. ban on, 48
in vaccines, 39–40
from waste disposal, 41
wildfires as source of, 40–41
workplace hazards of, 38–39

Mercury and Air Toxics Standards (MATS), 40
metals. see heavy metals
Metals Capturing Capacity (MCC), 36, 53
Metals Defense, 36, 54
methanol (methyl alcohol), 131
methylmercury, 47

in brain, 57
ethylmercury vs., 54–55
in fish and seafood, 49–54

methylparaben, 160–162
microwave radiation, 43–45
milk, 178, 180

FDA definition of, 137
homogenized milk fat, 178–181
lingering antibiotics in, 192
pasteurization of, 179–181

Minamata disease, 55–56
minerals, to support detox organs, 204–205
mineral supplements

cadmium in, 84
copper in, 95
heavy metals ratings for, 254–257

Minnesota, 48
mitochondrial activity, 79
Mitsui Mining and Smelting Company, 83
molecular alteration of foods, 178–184

homogenized milk fat, 178–181
hydrogenated fatty acids, 181–184
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molybdenum, 94
monensin, 192
monosodium glutamate (MSG), 138–145

adverse health effects of, 140–142
avoiding, 144
labeling for, 142, 143
nutritional elements minimizing effects of, 

144–145
Monsanto, xix, 112–113, 115, 116, 135
More than Organic, 164
mosquito-deterrent chemicals, 207
MRI (magnetic resonance imaging), 43, 45
MSG. see monosodium glutamate
multivitamins

children’s, aluminum in, 91
copper in, 93–95
heavy metals ratings for, 256–259

mushrooms (USA only), heavy metals ratings for, 
250–251

N
Nankai University, China, 82
National Dairy Council, 179
National Eye Institute, 141
National Health and Nutrition Examination 

Survey, 121
National Institute of Standards and Technology 

(NIST), xvii
National Milk Producers Federation (NMPF), 

137
National Organic Program (NOP), 128
National Organic Standards Board (NOSB), 

110, 167, 168
National Restaurant Association, 139
National Soft Drink Association (NSDA), 135
“natural” cigarettes, cadmium in, 84
natural food colors, 154–155
“natural” foods

carrageenan in, 166
hexane-derived products in, 108–109, 

110–111
labeling of, 110–111

Natural News
heavy metals rating system of, 212–213
industry policing by, xx, xxi
up-to-date test results from, xvi
website of, xv

Natural News Forensic Food Lab, ix
accreditation of, xv, xvii
and aluminum in foods and supplements, 

91
arsenic-binding substances, 36

and cadmium-containing food products, 84
effects of research from, xvi
laboratory methodologies/accuracy of, 

xv–xviii
natural products, deception/consumer fraud 

with, xiii
Nature, 172
neonicotinoids, 124–126
New England Health Advisory, 163
New York Times, 49, 198
n-hexane, 107–110
nickel, chelating agents for, 10
nickel-cadmium (Ni-Cd) batteries, 78
NIST (National Institute of Standards and 

Technology), xvii
nitarsone, 33, 195
NMPF (National Milk Producers Federation), 

137
nonalcoholic fatty liver disease (NAFLD), 60
non-toxic products, 204
NOP (National Organic Program), 128
NOSB. see National Organic Standards Board
NSDA (National Soft Drink Association), 135
nutritional elements. see also dietary supplements

milk fat, 178–179
and MSG effects, 144–145
and potassium bromate damage, 174
to reduce effects of nitrites, 177
to support detox organs, 204–205
for toxic lead removal, 76
toxic metals competing with, 4–5

nuts, heavy metals ratings for, 242–243

O
obesity

and HFCS use, 60, 63
and metals accumulation, 10
and MSG, 142

Occupational Safety & Health Administration 
(OSHA), 39, 110

ocean pollution, 50–53, 55
oil spills, 51–52
Olney, John, 133, 134, 140, 141
Orange B, 147, 151
orange peel, 10
organic foods

aluminum in, 91
cadmium in, 84
carrageenan in, 166–168
from China, xiv, 30, 41–42
copper in, 95
deception/consumer fraud with, xiii
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heavy metals in, 4, 209
heavy metals ratings for produce, 214–215
hexane in, 110
and lack of national limits on heavy metals, 

xix
lead in, 71
and pesticide exposure, 128
USDA-certified, 4, 30, 42, 110, 128, 166, 

200
organic mushrooms (USA only), heavy metals 

ratings for, 250–251
organochlorines, 118–120, 127
organophosphates, 120–122
OSHA (Occupational Safety & Health 

Administration), 110

oxidation, 5
oxidation acids, xviii
Oz, Mehmet, 30

P
palm oil, 183
panel on Plant Protection Products and their 

Residues (PPR), 125
parabens, 160–162
parathion, 120, 121, 122
“Paris Green,” 15, 17, 124
pasteurization of milk, 179–181
pastries, heavy metals ratings for, 226–227
p-Cresidine, 151
PDP (Pesticide Data Program), 116, 127
peanut subsidies, 186
Pepsi Cola, 59
personal care products

aluminum in, 86, 89
heavy metals ratings for, 264–267
non-toxic, 204
parabens in, 160–161
propyl gallate in, 162
reducing heavy metals in, 10
Skin Deep database for, 204
thimerosal in, 38–39, 48, 54–57, 209

Pesticide Data Program (PDP), 116, 127
Pesticide Residue Monitoring Program (PRMP), 

116
pesticides, 66, 72, 80–81, 83, 87, 112–128, 203

Agri Tin®, 97
arsenic in, 15–23, 124
carbamates, 123–124
effect on bees, 66, 120, 121, 123, 124, 

125–127
in Europe, 83

glyphosate, 113, 114–117
mercury in, 41–42
neonicotinoids, 124–125
organochlorines, 118–120
organophosphates, 120–122
pyrethroids, 122–123
residues in food and water, 127–128
triazines, 117–118

pet foods
artificial colors in, 146
copper in, 95
melamine in, 29

pet treats
cadmium in, 84
heavy metals ratings for, xi, 268–271
lead in, 71
mercury content in, 50

Pfizer, 33
pharmaceutical companies, xi–xii, xix
pharmaceuticals (medications)

endocrine disruption by, 105
for livestock, 193
polysorbate 80 in, 170
sulfites in, 164

phenylalanine, 137
Phlebia, 120
phosphate, 34
phosphorus, 19, 34–35, 90
plant extract supplements, heavy metals ratings 

for, 262–263
plants

for air detoxification, 206
heavy metals ratings for fertilizers, 268–269

plastics, 101, 102, 105
Poland, Gregory, 89
polysorbate 80, 170–172
potassium alum, 87
potassium benzoate, 159
potassium bromate, 173–174
poultry. see also chicken

arsenic in, 33–34
factory farms, 194–196
free-range, 199

poverty, food choices and, 103
PPR (Panel on Plant Protection Products and 

their Residues), 125
prenatal vitamins, cadmium in, 84
preserving foods, 103. see also chemical 

preservatives; emulsifiers and thickening 
agents

PRMP (Pesticide Residue Monitoring Program), 
116
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produce
heavy metals ratings for, 214–217
organic, 128
pesticide residues in, 127–128

propazine, 117, 118
“Prop 65 compliant” products, xiii
propyl gallate, 162
propylparaben, 160–162
protein/protein powders

heavy metals ratings for, 244–247
rice protein, xiii, 41–42, 71, 84, 242–245
vegan, ix, xiii, 41–42

provisional tolerable total intake level (PTTIL), 
72

PTTIL (provisional tolerable total intake level), 
72

Pure Food and Drug Act (1906), 147
Pure Salmon Campaign, 196
pyrethroids, 122–123

Q
Quartermaster Food and Container Institute for 

the Armed Forces, 139
quercetin

lead toxicity reduction and, 76
tin reduction and, 98

R
ractopamine, 191
Ravenscroft, Peter, 15
RCRA (Resource Conservation and Recovery 

Act), 68
Red Dye No. 3, 153
Red Dye No. 33, 152
Red Dye No. 40, 146, 147, 151, 153
Reif-Lehrer, Liane, 141
removal of contaminants. see also detoxification

aluminum, 91
arsenic, 35–36
BPA, 104–106
copper, 94
heavy metals, 7–10
lead, 76–77
mercury, 63–66
POPs and pesticide pollutants, 120
tin, 98

reproductive issues
with atrazine, 117, 118
and BPA, 100, 101, 103
of brominated vegetable oils, 175
and cadmium, 83–84
and copper imbalance, 93

in hormone-fed fish, 196–197
and lead, 75
and mercury, 42, 46–47
and MSG, 140
and organochlorines, 118, 120
and pesticides, 113
with sodium nitrite, 175

Research Institute for Medicines and 
Pharmaceutical Sciences, University of Lisbon, 
66

Residential Lead-Based Paint Hazard Reduction 
Act of 1992 (Title X), 68

Resource Conservation and Recovery Act 
(RCRA), 68

reverse osmosis (RO) water systems, 206
Rhode Island Hospital Allergy Center, 148
rice

arsenic in, 30, 32
cadmium in, 80
subsidies for growing, 186

rice protein, xiii
cadmium in, 84
heavy metals ratings for powders, 242–245
lead in, 71
mercury in, 41–42

Roberts, Hyman, 132–133
rodenticides, endocrine disruption and, 113
rolls, aluminum in, 91
rotenone-pyrethrin, 128
Roundup, 114, 207

Ready Xtend Crop System, 
116

RO (reverse osmosis) water systems, 206
roxarsone, 33–34, 195–196
Russia, ractopamine ban in, 191

S
Sacramento–San Joaquin River Delta, 123
Safe Drinking Water Act (SDWA), 68
salicylates, 148
salmon, 196
salmonella, 192
sample digestion, xvii, xviii
Sand, Jordan, 143–144
Sarin, 120
saunas, infrared, 210
School of Engineering and Applied Science, 

University of Virginia, 43
School of Veterinary Medicine, Shahrekord 

University, 77
scientific methodologies, xv
SDWA (Safe Drinking Water Act), 68
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seafood
arsenic from, 25–26
carbon monoxide in, 173
heavy metals ratings for, 228–229
lead in, 71
mercury in, 49, 52–55
as selenium source, 66

sea vegetables
cadmium in, 84
heavy metals ratings for, 234–235
lead in, 71
seaweed superfood granules, 91

sea vegetable supplements, copper in, 95
seaweed, 52–54
seaweed superfood granules, aluminum in, 91
seed oils, heavy metals ratings for, 242–243
seed production, 112–113
selenium

for glutathione production, 65
and mercury, 65–66

selenium poisoning, 35, 65
Senate Select Committee on Nutrition and 

Human Needs, 141
serotonin, 131
sesame seed oil, lead toxicity reduction and, 77
sewage runoff, from factory farms, 197
sewage sludge

cadmium in, 79
as fertilizer, 20–23
mercury in, 47
in oceans, 51
and soil contamination, 81

“A Short History of MSG” (Jordan Sand), 
143–144

Silent Spring (Rachael Carson), 119
simazine, 117, 118
Skin Deep database, 204
skin whitening products, heavy metals ratings 

for, 264–265
slow digestion method, xvii
snack chips, heavy metals ratings for, 226–227
soap products, non-toxic, 204
sodas

aspartame in, 130–132
brominated vegetable oil in, 174, 175
heavy metals ratings for, 222–223
HFCS in, 58, 62
sodium benzoate in, 158, 159

sodium aluminum phosphate, 87
sodium arsenate, 15
sodium benzoate, 158–159
sodium fluoride, 43, 44

sodium nitrite, 175–177
soils

arsenic contamination of, 18–19, 25
arsenic in, 16
cadmium from, 78–79
contaminants in, 81–83
heavy metals in, 4, 21
industry release of aluminum into, 86
lead pollution, 69
organochlorines in, 119
risk assessment for contaminants, 80–81

sorghum subsidies, 186
soups, heavy metals ratings for, 226–227
Southeast Asia, heavy metals in foods from, x
soy, 107, 109, 196
soybean subsidies, 186
soy lecithin, 169–170
spices

heavy metals in, 210
heavy metals ratings for, 220–221, 

230–231
Indian, 210, 230–231
lead in, 71

spinosad, 128
spirulina powders

heavy metals ratings for, 248–251
lead in, 71

spreads (nuts and seeds), heavy metals ratings for, 
242–243

Sri Lanka, potassium bromate ban in, 173
Srinivasan, Arjun, 81
standards

for heavy metals, xx–xxi
of laboratory accreditation, xv, xvii
of testing, xv, xvii

Stanfield, Maggie, 182
stannous fluoride, 43, 44, 98
Stockholm Convention on Persistent Organic 

Pollutants, 119
subsidies, 186
sugars, 58–63
sulfites, 164–165
sunflower seeds

cadmium in, 84
heavy metals ratings for, 230–234

sunflower subsidies, 186
superfoods

deception/consumer fraud with, xiii
heavy metals in, 209
heavy metals limits for, xx
heavy metals ratings for, 234–251
lead in, 71
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protective against cadmium, 84
to support detox organs, 204
tungsten levels in, x

supplements. see dietary supplements
sushi, 49, 54
sweating, 64

to detox, 210
and heavy metal accumulation, 10

sweat lodges, 210
Sweden, BPA in, 104
sweeteners, 58–63

heavy metals ratings for, 222–223
high-fructose corn syrup, 57–63

Switzerland, trans fat foods in, 183
Syngenta, 112, 117, 118, 126

T
Tabun, 121
Taco Bell, heavy metals ratings for, 284–285
Takasaki, Yoshiyuki, 58
tattoo ink, heavy metals ratings for, 266–267
Taylor, Michael R., 129, 183
TBHQ (tertiary butylhydroquinone), 163–164
tea, 209, 220–221
TEPCO (Tokyo Electric Power Company), 52
tetracycline, 82
Thailand

heavy metals in foods from, 209
lead in mangosteen superfood powder 

from, x
thickening agents. see emulsifiers and thickening 

agents
thimerosal, 39–40, 48, 56, 209
thiol compounds, 35
thiols, 64
3D-printable water-filtration devices, 206
tin (Sn), 96–98
tobacco

cadmium in, 80
subsidies for growing, 186

Tobacman, Joanne, 168
Tokyo Electric Power Company (TEPCO), 52
toxicity

and lack of exercise/sweating, 10
treatments for (see chelation; removal of 

contaminants)
Toxic Substances Control Act (TSCA), 68
toxins. see also contaminants; detoxification

from agricultural practices, 3–4
avoidance of, 202–205, 207
and choice of where you live, 207

DNA damage and cellular process 
disruption by, 5

electrophiles, 7
from factory farms, 197
in household water, 205–206
long-term exposure to, 3
sources of, 2–3
understanding harmful effects of, 4–5

toys, lead in, 73
trace mineral supplements, lead in, 71
traditional Chinese medicine herbs, aluminum 

in, 91
Trans Fat (Maggie Stanfield), 182
trans fats, 182
trans-generational, toxicity as, 5–6
triazines, 117–118
TSCA (Toxic Substances Control Act), 68
tungsten

health-affecting threshold of, x
in superfoods, x

turkeys, 33, 195
turmeric supplements, 154

lead in, 71, 72
and lead toxicity reduction, 76–77

Turner, James, 134
2,4-dicholorophenoxyacetic acid (2,4-D), 113, 

116
Tyson Foods, 189, 194

U
umami, 139, 144
UNEP (United Nations Environment 

Programme), 118, 119
United Kingdom

artificial dyes ban in, 150, 153
E-numbers in, 143
potassium bromate ban in, 173
sodium benzoate in, 158

United Nations Environment Programme 
(UNEP), 118, 119

United States
aluminum in food additives, 87
aspartame in, 137
atrazine in water of, 117, 118
AuxiGro in, 143
bee deaths in, 126
beef production in, 188
biofertilizers in, 23
clenbuterol in, 191
cosmetic additives banned in, 48
drinking water contamination in, 16
farm subsidies in, 59
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fresh foods grown in, 210
genetically modified foods in, 83
hexane testing in, 110
mercury ban in, 48
MSG in, 139
potassium bromate in, 173
ractopamine in, 191
raw milk purchasing laws in, 181
rise of autism in, 90
roxarsone in chicken raised in, 195
sodium benzoate in, 158
thimerosal in vaccines in, 209
trans fats listing in, 182

University of Birmingham City Hospital, 77
University of Kentucky Department of 

Pharmaceutical Sciences, 94
University of Southampton, 150
U.S. Agricultural Research Service, 183
U.S. Composting Council (USCC), 20
U.S. Consumer Product Safety Commission, 73
U.S. Department of Agriculture (USDA)

antitrust issues workshop of, 186–187
and bee deaths, 126–127
and heavy metals limits, xix–xxi
on HFCS consumption, 57
National Organic Standards Board, 167
Pesticide Data Program, 116
and safety of Chinese food imports, 27–30
on sodium nitrite, 177
study on arsenic in poultry, 33
subsidies administered by, 186

U.S. Justice Department, 186
U.S. National Toxicology Program, 151
U.S. Pharmacopeial Convention, 12
USCC (U.S. Composting Council), 20
USDA. see U.S. Department of Agriculture
USDA certification

for grass-fed beef, 199
for organic foods, 4, 30, 42, 110, 128, 

166, 200

V
Vaccine (journal), 89
vaccines

aluminum in, 86, 89–90
mercury in, 39–40
MSG/free glutamates in, 143
polysorbate 80 in, 170–172
thimerosal in, 39–40, 56, 209

validity of testing/analysis methods, xviii
variability of results, xvi
vegan protein products

company’s deception about, xiii
lead and cadmium in, ix
mercury in, 41–42

vegetables. see also sea vegetables
arsenic in, 32
AuxiGro for, 143
to block heavy metals absorption, 209
cadmium in, 80
eating meats with, 207–208

Verrett, Jacqueline, 129, 176
vitamin mineral powders, heavy metals ratings 

for, 262–263
vitamins

cadmium in, 84
and effects of nitrites, 177
heavy metals ratings for, 252–265
and lead toxicity reduction, 76
to support detox organs, 204–205

W
Wales, heavy metals in animal feed in, 187
Walton, Ralph, 135, 136
waste disposal, mercury from, 41
wastewater

hexane in, 110
hormones in, 197
from Tyson Foods plant, 194

water. see also drinking water; wastewater
aluminum bioavailability from, 88
atrazine in, 117, 118
BPA in, 101
in China, 26–27
for dilution in sample preparation, xviii
groundwater contamination, 82
heavy metals in, 4
home filtration systems, 128
hormones in, 197
household, eliminating toxins in, 205–206
industry release of aluminum into, 86
lead pollution, 69
ocean pollution, 50–53
pesticides in, 128
pyrethroid compounds in, 123
residues of pesticides in, 127–128
to support detox organs, 204
testing methodology for, xv
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xanthine oxidase (XO), 179
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