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It's brown. It stinks. It burns people’s throats. And its taste has been described
as “downright nasty.”6 It's the Green Pasture brand “fermented cod liver

oil” (FCLO), a unique product said to be the one and only truly traditional cod
liver oil. It hit the market in 2006, and — thanks to the endorsement of Sally
Fallon Morell — quickly captured the loyalty of thousands of people in the paleo,
primal and Weston A. Price Foundation communities.

Believers promote it as the only true “traditional” cod liver oil, the “high vitamin”
cod liver oil recommended by Dr. Weston A. Price DDS, and the very secret to
the superpowers of the Vikings. It's recommended for pregnant women, babies,
and children of all ages. People facing health challenges know they should take
extra in the belief that something that tastes so bad must really be good. In only
nine years, FCLO has become nothing less than the “real food” community’s
secret to optimal health, high energy and maximum longevity.

The Word is that babies and children won't grow well without it.” Parents on
Facebook forums share tips on how to squirt the brown liquid down the throats of
protesting babies and how to scrub the inevitable brown stains off bibs and
clothing. And those who cry that FCLO is too expensive for their budgets are
urged to prioritize it over everything else, including the buying of organic,
pastured and free-range foods. Parents whose gut instincts tell them to stop
feeding it to their children find themselves guilt-tripped with statements like “You'd
find a way if your child needed to take a prescription medication, wouldn’t you?"®

Those few people who've questioned whether oil can even be fermented, or if the
smell and color might signify rancidity, find themselves shushed and shunned.
Their concerns have been summarily dismissed as ignorant, unfounded,
disproven by science, seriously misinformed, and the slanderous disparagement
of unethical and jealous competitors.%13 To which, a few people have dared to
push back with words like “The nose KNOWS!” “What’'s become of common
sense?” and “Show me the science.”

In short, lines have been drawn. FCLO is either a true miracle food given to us by

David Wetzel, a farmer/saint from Nebraska'4 Or a case of the Emperor’s New
CLO.
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Last summer, the FCLO flap caught my attention and | became curious enough
to start investigating. | talked to colleagues with expertise in fats, oils, fish and
fermentation, took a long look at the history and research, and talked to doctors,
nutritionists and other health practitioners who had used FCLO in their practice. |
went into the project expecting to find evidence that would reconcile the
adversarial “either/or” positions into a more peaceful “both/and.” | believed FCLO
would be right for some individuals, wrong for others. After all, how could so
many health experts be wrong?

As | reeled in the evidence, | came to believe there was something seriously
wrong with FCLO. | thought the Weston A. Price Foundation should get to the
bottom of it, and advised Sally Fallon Morell that we needed to test the Green
Pasture Fermented Cod Liver Oil product properly and not just rely on David
Wetzel's assurances and his testing. | expressed concerns to her and later to
WAPF’s Board of Directors about probable rancidity and possible putrefaction,
and said | was skeptical of data showing improbably high levels of Vitamin D2 in
the product. | furthermore shared reports from clinicians who were finding severe
Vitamin D deficiencies among some members who were regularly taking FCLO.
As Vice President of WAPF, | felt the safety of our members and the credibility of
the foundation were at stake.

In December 2014, WAPF’s Board of Directors voted against testing based on
Sally Fallon Morell's beliefs, David Wetzel's assurances, and scientific data of
limited and questionable value. | was strongly advised to relax, leave the science
to people who could be “fair to Dave” and to toe the FCLO line.

Instead | went underground and set out on my own to test FCLO at some of the
world’s top laboratories. Though my initial concerns had been rancidity and
nutrient density, | soon realized there might be far bigger fish to fry. FCLO might
be adulterated. And it might not even come from cod!

In early February, | sent newly purchased, unopened bottles of unflavored FCLO
off to five laboratories in the United States, Norway and the Netherlands for
testing. Later, when Green Pasture’s cattle lick product became available for
purchase, a sample of the liver went off for DNA testing. | sought answers to a
dozen key questions:

e |s it cod?

e |s it wild or farmed?
e |s it from the arctic?
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* |Is it unadulterated? Nothing added?

* Have antioxidants been added?

» Does it have high levels of the fat soluble vitamins A, D and K?

* |Is the Vitamin D mostly D3 or D2?

* What are the levels and ratios of EPA, DHA and other fatty acids?

 Are trans fats present?

 Is it fermented?

e |s it rancid?

* Is it putrid, with unsafe levels of tyramine, histamine, cadaverine and
other biogenic amines?

In short, does FCLO have integrity? Is it as advertised? Is it whole, natural, safe
and nutritious?

What is the truth about fermented cod liver oil? This is a preliminary report, with
more research needed and considerable funding required. But right now it looks
like consumers have been hooked on a whopper of a fish story.

1. “God help me . . .that stuff is NASTY. . .” http://bit.ly/1J3T2QK

2. “When the new fermented cod liver oil arrived, | was surprised to see that it was very
thick, very dark, and had a very foul odor. | went ahead and tried one dose; it was
absolutely disgusting! It burned my throat. . . .” http://bit.ly/1JgqWZ5r

3. “It tastes nasty (especially the fermented type). Over time, | think I've just gotten
used to it and can swallow it without too much problem.” http://bit.ly/1IECx4jP

4. “After my first attempt at downing the stuff, | promptly spent the day gagging as the
flavor continued to revisit my palate. Only recently have | gotten to the point where |
can smell my kids’ FCLO without feeling ill.” http://bit.ly/1J4eHpJ

5. “Nastiest tasting pills ever,” “yucky,” “pukey” and hundreds of other comments on the
taste, odor and other sensory properties of FCLO can be found in reviews of the
Green Pasture products posted at www.amazon.com. There are also many
comments that it's “not that bad,” “tolerable,” “manageable” and “worth it.”
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6. “Hard as I tried, | found myself unable to tolerate the cod liver oil after a short time
taking it, | found its burning sensation as | swallowed it so intensely painful | gave up
on it. | figured that my body somehow couldn’t tolerate it, or wasn’t ready for it.”

http://bit.ly/1Pzwwl1

7. Discussions about FCLO — some of which get quite heated —can be found in the
comments section of various “real food” blogs, Facebook groups and Weston A.
Price chapter leader forums, and especially at www.nourishingourchildren.com and
in the Facebook groups Nourishing our Children and Nourished Children.

8. Video by Sarah Pope, The Healthy Home Economist. “How to best swallow cod liver
oil.” http://bit.ly/1IK5VXub The video is also posted at balancedbites.com,
greenpasture.org and other websites.

9. Author’s conversations with people at Wise Traditions, NTA, Paleo f(x), Ancestral
Health, NTA and other conferences. Also, comments written online in forums and
support groups, including those noted above.

10.Posts and comments at the Facebook groups Nourishing our Children and
Nourished Children as well as other online groups and forums, including a comment
posted by Sandrine Love at the Nourished Kitchen blog that says, “To say that this
cod liver oil is rancid and putrid is slander. You can post this. Sally.” http://
nourishedkitchen.com/benefits-of-cod-liver-oil/

11.Comments at Chris Kresser’s website— http://bit.ly/1IECxjeB —including, “The
whole notion of fermenting cod liver oil is misguided,” “fermented-ness is not a
quality of the oil,” “fermented cod liver oil isn’t really fermented at all, it's rotted,”and
the “product is misbranded.”

12.Comments at the Nourished and Nurtured blog — http://bit.ly/1JgWZ5r — including
praise for Sarah Smith: “You are a brave woman! FCLO (fermented cod liver oil) is
such the rage for members of the WAPF.”

13. Gumpert, David. “Simmering Cod Liver Oil Imbroglio Heats Up for WAPF
Conference” http://bit.ly/1PzwwI1

14.A particularly good example of this comes from Sandrine Love at http://bit.ly/1hjqtpA .
Her article concludes with the words: “Meanwhile, thank you, David and Barbara
Wetzel for restoring the ancient art of fermented cod liver oil production and for
providing us with this sacred food. | celebrate you, David Wetzel. | would like to give
you a standing and prolonged ovation for the life you lead, for the inspiration you
offer, the integrity and values you uphold, the grace and generosity of spirit you
possess, and the love that you offer freely to those who are blessed to cross your
path.”
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It's brown and it smells, but believers in FCLO insist that it's not rancid but “fer-
mented,” a process said to dramatically increase its vitamin content, improve its
digestibility, and miraculously protect the fragile omega 3 polyunsaturated oils
found in cod liver oil from rancidity.1-3 Indeed, David Wetzel goes so far as to say
that his product does not need antioxidants and only gets better with age!4°

Sorry to burst that bubble, but lab testing shows FCLO has not been safely pre-
served by fermentation — and may not have been produced by fermentation at
all.

Lactic acid fermentation is a traditional method of food preservation used to pro-
duce foods such as sauerkraut, kvass, kimchi, kombucha, beer, wine, pickles,
and sourdough breads. Lactic acid bacteria metabolize sugars and other carbo-
hydrates in food in an anaerobic environment and produce the acidic environ-
ment that is needed to Kill or inhibit the growth of pathogens and to prevent the
production of bacterial toxins. If done properly, the process not only assures food
safety but preserves and increases the content of vitamins; improves digestibility;
and imparts the distinctive sour, tart and mouth-puckering flavors associated with
fermented foods.5-1?

The idea that cod livers could be fermented is ludicrous on the face of it. Lactic
acid bacteria show a stunning capacity to degrade different carbohydrates and
related compounds into the primary end product of lactic acid. But they have a
very limited capacity to synthesize the amino acids of protein and none at all to
synthesize fats.13

Fermentation requires carbohydrate, which is why it is most often associated with

vegetables, grains and dairy. While it is true that some cultures also ferment fish
and meat, the process requires some sugar, typically supplied through acid mari-
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nades or rubs and/or the addition of carbohydrates such as rice. Processes that
preserve fish and meat primarily through salt are generally called “curing.” Fish
sauces such as the garum and liguamen favored by the ancient Romans are
made by layering whole fish with copious amounts of salt and draining off the lig-
uid, which is a separate product from the oil.14-16

The fact is, cod livers are ill-suited to fermentation because they lack sufficient
carbohydrate. According to figures from the National Food Institute in Denmark,
100 grams of cod liver contain 55.1 grams total fat, 4.5 grams of protein and only
one gram of carbohydrate.l’ The website FitBit reports 44.2 grams fat, 9.3 g pro-
tein and 2 grams total carbohydrates.® Figures for pollock and other fish livers
are not readily available, but probably about the same.

The Green Pasture line is that it is “fermenting” the livers rather than the oil itself
and that the name “Fermented Cod Liver Oil” is just easier to say than “The Oil
from Fermented Cod Livers.”1920 The disclaimer doesn't alter the fact that the
process of “fermenting” livers has to involve oil and protein. Conceivably a little
“fermentation” could occur with that one or two percent carbohydrate, but it would
be a stretch to describe the overall product as “fermented.” And if anything in
there ever does ferment — and that is a big if — the pH needs to be acid enough
to preserve it and prevent spoilage.?!

True lacto-fermented products are acidic with a pH under 4.6.22 The pH of FCLO
is 5.17 as reported by Lab #1 and 5.8, as reported by Lab #2. Wetzel has said on
several occasions on videos and in conversation that the pH of FCLO is even
higher, at 6.1 or even 6.2. So whether or not the oil was actually obtained
through “fermenting’of the livers, the evidence is in that it's not being preserved
by an acidic pH.

Fresh lacto-fermented products would also show a lively population of lactic acid
bacteria ranging from 1 million to 50 million cfu (colony forming usints) per gram

of lactic acid. Lab#2 reported lactic acid bacteria in FCLO at levels less than 10
cfu (colony forming units) per gram. Furthermore, testing at Lab #4 showed non-
detectable levels of homofermentative and heterofermentative bacteria, two cat-
egories determined by the products and patterns of fermentation. The homofer-
mentative process produces lactic acid as its sole end product while the hetero-
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fermentative process produces lactic acid, carbon dioxide and ethanol/acetate.
23,24 Asked if the product might once have contained live bacteria, the microbiolo-
gist at Lab #1 said he had no way to test for that possibility.

Levels during active phases of fermentation should be anywhere from 1 million to
50 million cfu/g, but as the food supply is exhausted, the bacteria die off and their
numbers drop to non-detectable levels. Changes in temperature, moisture, heat
and pH of the environment can also contribute to die off. This is true, of course,
with sauerkrauts and other cultured foods as well. However, such products re-
main preserved because the pH is an acidic 4.6 or lower. While it’s true that
some genuinely fermented products have a higher pH, they must undergo pas-
teurization or some other form of treatment to prevent spoilage and to ensure
food safety.?>

Given that Green Pasture “ferments” the livers and not the oil, the very low levels
of lactic acid bacteria were to be expected. Even if the oil were being fermented

— or “pre-digested” as Wetzel has been wont to say — any bacteria would have

quickly eaten up that one or two percent carbohydrate and died off early on. Un-

less, of course, Green Pasture has added other carbohydrates to keep fermenta-
tion going, a possibility that will be discussed shortly.

On a more positive note, lab testing showed no contamination of FCLO by un-
wanted microbes. Lab Report #4 shows negative or non detectable levels for E
coli, total coliforms, salmonella, staphylococcus aureus, yeast, mold, listeria, or
other pathogens. Of course, the likelihood that any microbes could survive in any
oil without moisture is slim.26.27

Producers of fermented foods typically use “starters” to ensure reliability and re-
producibility, to attain the desired flavor, and to better control the rate of fermen-
tation. Wetzel has shared videos that show rows of white containers labeled
“starter” and he says Green Pasture has “developed an inoculant for our ferment-
ing work” that has “taken much time through selection.”?® But what's actually in
there is anyone’s guess. Is the Green Pasture starter teeming with the lactic acid
bacteria needed for rapid acidification of the raw material? Does sugar serve as a
carrier for those bacteria? What about whey? How about salt? And is Green
Pasture actually using its own unique and secret formula or could it be buying a
readymade starter culture targeted for the food fermentation industry? If the lat-
ter, it may well contain antimicrobial substances, sugar polymers, sweeteners,
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aromatic compounds, vitamins, enzymes, as well as the expected lactic acid bac-
teria.2®

Given that liver contains extremely low carbohydrate content, any attempt to
keep fermentation going would require plenty of carbohydrate in the recipe. Does
Green Pasture add in such carbohydrates? If so, what?

And is Green Pasture “fermenting” in air-tight vats? Photographs show a large
building with a greenhouse-like glass roof and vats with top openings that appear
to be tightly sealed with opaque lids. Tim Boyd, writing for the Weston A. Price
Foundation’s website, confirms “air-tight vats.”3® Wetzel seems on board with
this, yet also likes to talk about his “solar facility” and how his “all natural” prod-
ucts benefit from exposure to the sun, moon and stars.3! Will the real process
please stand up?

Not surprisingly, professionals who've researched fermentation and brought lactic
acid fermented products to the market have been curious about his procedures.
But those who've asked Wetzel about his signature process report inconsistent,
contradictory, confusing, disrespectful, and even nonsensical answers. Similarly,
homemakers who enjoy fermenting sauerkraut, kimchi, kvass and other bubblies
on their kitchen counters have visited Wetzel's booth at conferences to ask for
tips on how to make fermented cod liver oil at home. Instead of a straight answer,
Wetzel evades the questions, with answers like, “Whey? That could be a way to
go.” “Salt? Sure. Additif you'dlike.”... “Yup,you...could...add some
molasses . . ."¥?

The last could be a serious contender for the Green Pasture secret “fermenta-
tion” recipe because molasses is listed as an ingredient on the label of the Cattle
Lick product. Given that this product is manufactured from the spent livers left
over from FCLO production, ingredients used for that process that end up in the
final product must be included on the label by law. The Green Pasture Cattle Lick
label reads as follows:

Ingredients: Sun Dried Cod Liver, Fermented Cod Liver
Oil, Salt from Redmond Utah, Clay, Sulfur, Magnesium, Mo-
lasses, Organic lodine, Diatomaceous Earth, Oyster shell.

Notably, the list also includes salt, as would be expected of any form of fermenta-
tion involving brine. Whether the remaining ingredients represent added supple-
ments or residue from the fermenting or filtering processes is unknown. Certainly
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food-grade diatomaceous earth can be used for filtering and detoxifying products,
but Green Pasture may add it to the Cattle Lick recipe for control of fleas, ticks,
worms and other parasites, and/or to detoxify heavy metals. Indeed the diatoma-
ceous earth (rather than the livers and oil) is one likely reason users report lus-
trous coats on animals that regularly lick the product. Diatomaceous earth also
helps reduce manure odor and control flies.33

Many companies, of course, keep trade secrets, a policy at odds with the trans-
parency and full disclosure valued by the “real food” community. Unlike Big
Pharm and Big Food, most artisanal food manufacturers willingly share at least
basic details of their processes with consumers who either want to know what’s
in their foods or to do it themselves.

The Green Pasture label for unflavored FCLO lists only one ingredient —“fer-
mented cod liver oil,” which suggests he has filtered every last drop of the starter
and substrate residue out of the oil. But if so, how? All Wetzel will say is he has
“developed a unique cleaning process” that does not rely on carbon filters or heat
because those methods “remove flavors, odors, colors and nutrients, and also
denature the fragile unsaturated fatty acids such as DHA and EPA.” 34

Whatever else that “unique cleaning process” is doing, the lab data reported in
Section Il suggests it's not protecting EPA, DHA and other fatty acids from rancid-
ity. Indeed, the distinct flavors, odors and colors are indicative of rancidity — ex-
treme rancidity — and that’s what the data show. As for nutrient density, lab data
reported in Section IV show levels of fat-soluble vitamins that are significantly
lower than are to be expected in a cod liver oil. There’s a good reason for that, as
the report on DNA testing found in Section V will show.

Notably, Green Pasture does not seem to have filed a patent application for its
unique and mysterious “fermentation” process.

If not lacto-fermented, could the liver be “fermented” in some other way? Is it
perhaps “pre-digested” as Wetzel sometimes claims? Is it simply the “bacterial/
enzymatic digestion of the cell wall to release the lipids from the cellular struc-
ture” to use his words?3® If so, does it happen in dark vats the way digestion oc-
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curs in the body where “the sun doesn’t shine”? Then how about that special “so-
lar activation” he likes to talk about?34

Is it possible that the liver is “fermented” in the way Eskimos preserve seal or
whale blubber? Some FCLO fans think so, especially those who subscribe to the
idea that “What doesn't kill us, makes us stronger.” That technique involves bury-
ing foods until they begin to putrefy. Endogenous enzymes in the fat or muscle
and/or exogenous enzymes from fungi do the work of breaking down the fat.
Problem is, it's playing Russian roulette with botulism. C. botulinum spores are
common in fish and mammals from cold climates, and the state of Alaska has the
highest incidence of this sometimes fatal form of food poisoning in the United
States-36:37

Similarly, food historians provide many accounts of fermenting meat and fat in the
earth until they become “high.” These include cod’s heads in the Faroe Islands,
shark meat in Iceland, venison in Slovakia, and so forth.38

FCLO proponents like to point to a photo of hanging shark livers posted on the
Weston A. Price Foundation website.3° This old-fashioned black-and-white photo
seems to give the impression that the healthy South Sea Islanders visited by Dr.
Weston A. Price enjoyed optimum health because they regularly consumed an oil
from “fermented” shark livers. In fact, Dr. Price had nothing to say about this in
Nutrition and Physical Degeneration or in any of his letters or articles either, ac-
cording to Joan Grinzi, Executive Director of the Price-Pottenger Nutrition Foun-
dation.*% Grinzi adds that Dr. Price referred to “fermentation” only twice in his
book, and it applied to poi and wine. (For more about what Dr. Price had to say
about cod liver oil, see Section VI.)

The shark liver story actually comes from David Wetzel and the photo does not
come from Dr. Price. While people in the South Sea Islands probably harvested
oil from hanging shark livers, the correct word for the process would not be “fer-
mentation” but “solar rendering.” Moreover, it would have occurred over a few
days at most, not over a period of months. In a warm climate, the decay — that
Wetzel prefers to call “fermentation” — would have quickly turned to full-on rot.
However, the fresh shark oils rendered in this manner would have enjoyed short-
term protection from rancidity because of the relatively high levels of the antioxi-
dant Vitamin E naturally found in the shark liver.*42 In contrast, cod and most
other fish livers are low in Vitamin E.This is the reason that most fish and cod liv-
er oil manufacturers add Vitamin E or other antioxidants to their products.
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A theory proposed by Alison Birks, MS,4344 a nutritionist and herbalist based in
Woodbury, CT, and repeated by Kim Schuette, CN, founder of Biodynamic Well-
ness in Solana Beach, CA, and a member of the Board of Directors of the West-
on A. Price Foundation,,*> holds that FCLO might be produced by “submerged
fermentation.” Neither defines the actual process beyond stating that the livers
are “submerged” in brine for a prolonged period and that the glycogen in the liv-
ers provides the substrate needed for fermentation.

This doesn’t sound much different from the submersion used in lactic acid fer-
mentation, as when cabbage is kept below the brine for sauerkraut production.
As for that glycogen in the livers, there’s far too little sugar in there to allow fer-
mentation to proceed. Breakdown of the protein and fats occurs, of course, but
through “all natural” putrefaction and rancidification processes that offer few pos-
sible benefits and many proven risks. Birks’ belief that FCLO is fermented — and
the corollary that fermentation can only result in beneficial substances — leads
her to repeat Wetzel's oft-heard claims of heightened nutritional value, increased
digestibility, lowered toxicity and no added synthetic antioxidants. (In fact, lab
testing of FCLO shows little, if any, of this is true, as will be established in Sec-
tions I, IV and V.)

True “submerged fermentation” is a high-tech industrial process that fits few of
the known facts about Green Pasture’s operation. It is widely used by food, sup-
plement and pharmaceutical companies to manufacture antibiotics, enzymes, an-
tioxidants, citric acid, lactic acid, glycerol, hypocholesterolemics, antihyperten-
sives, anti-tumor agents, biosurfactants, and other substances. The process in-
volves feeding corn syrup, cane molasses, beet molasses, malt alcohol or other
sugars to bacteria, fungi, and/or other micro-organisms which manufacture the
desired enzymes or other products. Unlike lactic acid fermentation, which is
anaerobic, the submerged fermentation process is aerobic. It involves aeration
through constant stirring and vigorous mixing, and is sometimes completed with
injections of pure oxygen. The time table? A mere 18 to 24 hours.46-48

One last possibility is that Green Pasture could be “fermenting” with the help of
algae. Although most algae thrive in the sun, they can be grown in the dark on
sugars in a process known as “heterotrophic” fermentation.*® The algae convert
the sugars to oil and biomass, which can be converted, in turn, into biofuels,
chemicals, cosmetics and nutritional products including “healthy oils” that many
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perceive as more sustainable alternatives to fish oils. Because of the growing in-
terest in biofuel, algae farming is common in Wetzel's state of Nebraska and a
leading company based in Omaha is BioProcessAlgae.

Algae are ergosterol-containing organisms that can produce ergocalciferol (Vita-
min D2) if exposed to light. This seems like it could explain the odd claim of high
levels of D2 in the Green Pasture product. But even the most prolific algae would
be unlikely to provide such a prodigious boost and even algae have higher levels
of Vitamin D3 than D2.5051 |n any case, as will be discussed in Section 1V, only
one laboratory found high levels of Vitamin D2 in FCLO and its testing methods
appear dubious. Finally, algae could conceivably be enlisted to boost the long-
chain DHA fatty acid levels to those found in a true North Atlantic cod liver oil, but
whether Green Pasture has ever attempted that is unknown. What's clear is the
DHA (docosahexaenoic acid) levels of FCLO consistently test lower than the EPA
(eicosapentaenoic acid) levels, the importance of which will be discussed in
Section V.

Is there any other way fish livers could be fermented? Wetzel admits experts in
the areas of food science, microbiology, nutrition and fermentation are at loss to
explain how his product can be fermented, yet he insists that he knows better.
FCLO, he insists, is fermented. He knows it's fermented. It must be fermented.
Or predigested, enzymatically altered, transmuted or transmogrified by some
magical process that offers a unique form of rancidity that befits a sacred food —
a form no laboratory has identified but that is all benefits and no risks.

1. Green Pasture, Singapore. http://bit.ly/1JqY5y3
2. Radiant Life Catalog, http://bit.ly/1K5WilI

3. Perfect Supplements. http://bit.ly/1TVbHBS8
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It's brown, it stinks and it can burn people’s throats.

Common sense says this product’s rancid. But common sense seems to be in
short supply these days, and it seems especially rare among health-conscious
people who've come to believe that if a food tastes bad then it must be good for
us, and if smells bad too, it might be even better. According to this line of think-
ing, people hooked on FCLO think it must be nothing less than the power food of
the ages.

Then again, it might just taste nasty because it's rotten.
Proving it is rancid, however, proved surprisingly challenging.

Laboratories used by the fish oil and vegetable oils industry are set up to test
products for early stages of rancidity. They serve supplement manufacturers who
have designed

elaborate safeguards to protect fragile oils from rancidity due to air, light, heat or
other factors.! Fish and fish liver oils with the long-chain fatty acids EPA (eicos-
apentaenoic acid) and DHA (docosahexaenoic acid) have a lot of fragile oils to
protect.

Yet Green Pasture purposely allows its livers to “ferment” for months. Although
Wetzel keeps the details of his processing methods shrouded in myth and mys-
tery, there’s little doubt that there is high potential for rancidity. Fragile polyunsat-
urated oils, after all, do not thrive under changing “all natural” conditions of heat,
light and air, all of which could be present if Wetzel is, as he sometimes says,
“solar activating” his product.2 Most likely, he is producing FCLO in opaque vats
under airtight anaerobic conditions. That's the word of Tim Boyd at the Weston A.
Price Foundation® and what many photographs suggest.* In that case, he might
have light and air under control, but probably not temperature. Wetzel says he
does not “heat” his product, but anyone who’s had a sun room or greenhouse
knows that “solar facilities” during the summer can reach scorching hot levels.

Despite the risks of long-term processing and the apparent lack of controls,
Green Pasture reports that it regularly orders lab testing and can prove FCLO is
not rancid. Indeed, the Green Pasture website reports seemingly acceptable lev-
els of rancidity markers such as peroxide, anisidine and TBA.> Samples sent to
the same lab (Lab #4) as part of this investigation yielded similar data, suggest-
ing that Green Pasture did not achieve non-rancid results by fraudulently submit-
ting cleaner-than-usual samples or cod liver oil from his competitors.
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Does this prove FCLO is not rancid? No. Because it's the wrong kind of testing
for a long-term “fermented” product. Evaluating rancidity in oils is like taking aim
at a moving target. Tests used to evaluate rancidity provide data that will be a “hit
or a miss” depending on where the oil is in its life cycle. An oil that’s rancid before
it's even bottled is likely to test “negative” on all primary and most secondary
signs of rancidity. Fatty acid levels and Acid Value, on the other hand, increase
along with rancidity over the lifetime of the 0il.5° They are by far the most reliable
markers for the Green Pasture product. And they are troubling numbers indeed.

Let’'s look more closely at the different lab tests and data:

Peroxide value (PV) measures the levels of lipid peroxides. PV increases during
the early life of oils, and decreases in the more advanced stages. High peroxide
values always indicate a rancid fat, but moderate or low values prove little or
nothing. The PV value of FCLO as found at Lab #2 came in at 0.2 meqg/kg. Lab
#5 found 0.53 meqg/kg. Lab #7 found 2.42 meqg/kg. Lab #4 showed “non-de-
tectable.”

These levels are extremely low — and are even lower than the results of 3.9
meqg/kg and 4.0 meg/kg that Green Pasture reports on its website. The FAO
(Food and Agriculture Organization of the United Nations) standard for fish oils
and fish liver oils is that Peroxide Value be less than or equal 6 meg/kg.1° The
guality standard set by the Global Organization for EPA and DHA (GOED)! is 5
meg/kg and by the Council for Responsible Nutrition (CRN)?is 6 meqg/kg.

These low results are hardly surprising given that FCLO has been “fermenting”
for months, with its peroxides long since decomposed into secondary and tertiary
oxidation products. Very rancid oils have low Peroxide Values. Most fish and fish
liver oils sold in the marketplace show peroxide values that start low, increase,
peak, and then decrease over the storage life of the oil. Manufacturers try to ex-
tend the “lag phase” before oxidation takes off as long as possible by lowering
temperature, reducing oxygen and adding antioxidants. In contrast, FCLO has
gone through its entire peroxide cycle from low to high and back to low before it
is even bottled.

In a video posted on the Green Pasture website,13 Wetzel states that he has

found extremely high peroxide values of 15 to 40 meqg/kg at the peak of the per-
oxide bell curve but that the levels drop to 0 to 5 meqg/kg by the time he bottles
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his product. Does this mean rancidity has disappeared and is no longer cause for
concern? Many viewers might think so. But, no. Rancidity is still present but has
progressed to a more advanced stage.

In all probability, FCLO is bottled at the point that it has become so rancid that it
can't get much worse. Indeed, this is the likely reason FCLO seems to have
“shelf stability” compared to other oils and why antioxidants won’t help. Extreme
rancidity is also why some loyal consumers report its flavor to be “strong,” “dis-
agreeable” or “objectionable,” yet insist it is not “rancid.” To them, rancidity is a
distinct smell-and-flavor characteristic associated with a food or an oil that has
recently “turned” or “gone bad” and which, if tested, would show a moderate to
high Peroxide Value with a rising Anisidine Value.

Anisidine Value (p-AnV) is a marker of secondary oxidation that helps tell the his-
tory of an oil. Typically peroxide levels will rise over the first couple weeks or
months as an oil starts to turn rancid, then drop off as the peroxides isomerize
into aldehydes, ketones and other secondary oxidation products. At this point,
anisidine values begin to climb, flavors and odors become objectionable, and
consumers may experience burping. Next, anisidine levels, in turn, will decrease.
1415 Three labs testing FCLO's anisidine level reported seemingly acceptable
levels. Lab #2 found 6.8, Lab #4 reported 13, and Lab #7 found 3.44. On its web-
site Green Pasture reported test results at 9 and 16.

Lab #5 tried to test for anisidine value, but failed because of a mysterious com-
pound in the sample that “caused interference with the method.” Other testers
too have run into that problem, with most concluding that interference came from
the “brown pigment” or blood.1® Although blood could be part of the protein
residue from fermenting fish livers, Lab #2 showed very low levels of iron. At less
than 0.0002 percent, it's highly unlikely that the brown color comes from blood.

The Food and Agriculture Organization of the United Nations (FAO),” Council for
Responsible Nutrition (CRN)!8 and Global Organization for EPA and DHA
(GOED)?® suggest fish oils and fish liver oils meet a quality standard in which
Anisidine Value is less than or equal to 20. While low anisidine numbers might
suggest non-rancidity for FCLO, it's important to remember that Anisidine Value
— like Peroxide Value — is a poor marker of rancidity in an oil that's been “fer-
menting” for months.
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TOTOX (TOTal OXidation) Value is a level calculated with PV and p-AnV data.
The formula is (2 x PV) + p-AnV=TOTOX. TOTOX is a valuable tool for evaluat-
ing commercially produced oils as it reveals a quality problem for any oil marked
with both a high Peroxide Value and Anisidine Value. In general,“The lower the
TOTOX, the better the quality of the oil.”20.21

The TOTOX Value for FCLO — as calculated from PV and pAnV levels from Lab
#2 is 7.2 meqg/kg and from Lab #4 is 13 meqg/kg. Lab #7 reported a TOTOX level
of 8.27 meqg/kg.

On the face of it, the TOTOX values for FCLO look good. They are not only well
under the FAO, CRN and GOED cut off of 26 meq/kg?2-24 but under 19.5 meqg/kg,
which is the higher Fish Oil Industries standard that marks the point at which an
oil is likely to turn rancid.?> Unfortunately, TOTOX Value depends on PV and p-
AnV, and so is useless for evaluating a product that’s already been “fermenting”
for six months to a year.

The TBA test was developed to detect malondialdehyde (MDA), a byproduct of
polyunsaturated oil breakdown that reacts with DNA, inducing genotoxicity and
chromosomal aberrations. MDA has been linked to many serious and potentially
fatal health problems, including pulmonary embolism, heart disease, connective
tissue disorders, and cancer.26- 36

Given the well-established dangers of MDA to human health, TBA readings
would seem desirable. Unfortunately, simple measurements of MDA aren’t worth
much. The problem is MDA levels decrease whenever MDA reacts with proteins,
DNA or phospholipids to form other toxic substances. If the TBA test occurs early
in an oil’s life cycle, the aldehydes may not have yet formed, but if the test occurs
late in the game, the aldehydes may have reacted with protein or other compo-
nents in the sample or simply volatilized.2”-3° Thus, TBA, too, tells only part of the
story.

Lab #2 reported a TBA Value of 0.20 and Lab #4 reported 0.28. Green Pasture
has reported 0.55, 0.49 and 1.59 on its website. These numbers are all low, but,
as already discussed, could be the erroneous 