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PRAISE FOR FOOD FORENSICS

“Food Forensics definitely is a must-have book for serious-minded researchers, healthcare practitioners, and consumers, plus everyone who eats! I highly recommend 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 reality 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 apologists 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 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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INTRODUCTION

To pursue scientific research into food forensics, I oversaw the construction of a food forensics laboratory in central Texas. The lab’s central feature 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 releasing 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.)

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 everyone should ignore the presence of this heavy metal in popular superfood products.

When I discovered an astonishing 11 ppm of lead in mangosteen superfood 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 purchase their raw materials anymore. (My company purchases raw materials to manufacture certified organic foods and superfoods in Texas, and we meticulously test each material before purchasing it in volume for manufacturing.)

Over and over again, as I began to find alarming levels of lead, aluminum, 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 drinking water and food may cause neurotoxicity, cancer, developmental 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 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 supplements, vitamins, and even pet foods. The information in this book is precisely 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 substances 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 article 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 pursued by companies of all sizes, including some companies catering to organic 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 concentrations of toxic lead, cadmium, tungsten, and mercury. On their website, however, 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 micrograms 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 carried out across organic foods, natural products, superfoods, and dietary supplements 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 confront 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) instrumentation for the detection of pesticides, herbicides, and other organic molecules. 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 consumers 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 percent 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 intentionally 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 competent 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, 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 reason 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 universally recognized by the scientific community and are sourced from organizations 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.

ICP-MS results across competent laboratories can and do vary by as much as 20 percent due to differences in methodologies and instrument sensitivities. 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 composition 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 products. 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 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 (microwave) 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 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.

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 metals 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 history 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 manufacturers 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 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 metals 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 contaminated 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 information 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 standard 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 industry spot-checking. Until that day comes, Natural News is the only organization 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 private 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.


PART 1

EVERYTHING YOU NEED TO KNOW ABOUT TOXIC ELEMENTS

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.)


HEAVY METALS

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 increasingly found in our post-industrial environment.

As elements, they can be transmuted through nuclear fusion in exploding 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 be transformed and combined with other substances to create new compounds . . . 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 interacting 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, alarming 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 uncalculated toll on the well-being of everyone around the world—with increased levels 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, including heavy metals.

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

The tidal wash of pesticides, herbicides, insecticides, fungicides, rodenticides, fertilizers, preservatives, emulsifiers, and additives across the agricultural practices of the entire Western world—and increasingly the developing world—has contributed to the introduction of known toxins into the environment at apocalyptic levels. They interact with and are absorbed by soils, bodies 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 limiting 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 simply 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 circulate 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, cadmium, 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 documented 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 processes; poisonous metals can imitate essential, or “good,” trace metals, rendering elements the body needs unavailable as chemical catalysts. Even when 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 researching 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 cancer, 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 epigenome, 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 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 mother’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 significantly 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, devastating 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 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 molecular groups, disrupting their immunological and metabolic contributions to healthy biology. Even after they are expelled from the body, these heavy metals 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 supply 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.

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 therapies—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 provide 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.


 




ZEOLITES AND HEAVY METALS

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 powdered zeolites were being dishonestly marketed as a daily dietary supplement, pushed by unscrupulous companies that claimed you should “detox daily” by consuming 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 aluminum from your body. To “prove” this, one of the companies commissioned a small-scale clinical trial in which the presence of toxic metals was measured in the urine of people consuming zeolites daily. Sure enough, people who consumed zeolites were found to urinate out higher levels of lead and aluminum (two elements found in powdered zeolites). 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), dimercaptopropanesulfonic acid (DMPS), and 2,3-dimercaprol (BAL).15 These chelates—termed after chela, or “claw,” a Greek-derived Latin word—are often used in combination with vitamins and other antioxidants structured to bind more effectively 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 properties. 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 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 vegetables 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 detoxification; 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 products and dietary supplements.

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 celebrated, 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 contributing 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 questions like, “Hey, why isn’t anybody testing these protein powders for lead?”

HEAVY METALS: INTERNATIONAL LIMITS CHART
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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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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, cumulative 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 systems27 in both humans and animals. Arsenic’s numerous detrimental health effects have been well documented to include diabetes, heart disease, cardiovascular 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 industrial applications, which are typically bound to elements such as oxygen, 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 treatments), 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 contamination 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 contamination. 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, delirium, vertigo, shock, and eventually death.

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, especially 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 fertilizer use, runoff from industrial production, and—a factor of greater importance than most people realize —from pressure-treated wood.

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 calcium 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 officially 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 micronutrient fertilizers—even those meant for organic food production—have been found to contain elevated arsenic and heavy metal levels, further contaminating 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 pyroarsenate, 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 regulations severely limited the use of DDT and other organochlorine insecticides. 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.

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 support 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 pesticide 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 secondary 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 arsenic compounds bind tightly to the soil, presenting a multitude of potential issues. “These chemicals have just tremendously long half-lives in the ground,” 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 geographical 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 contaminated with those elements.43


 




TOXIC ELEMENTS IN FERTILIZERS

The prevalence of heavy metal compounds in most fertilizers used in agriculture today poses ongoing problems for the bioaccumulation of toxins in crops, animals
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