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What Soybean Processors Don’t Tell Us

Hexane, a dangerous solvent,

is used to process soybeans

Soybeans are the world’s largest source of veg-
etable protein for both humans and animals. The most
common method of removing the soybean’s oil from
its protein fraction involves the use of a chemical that
has been proven to be toxic to lab animals and hu-
mans.

This liquid solvent, hexane, has been red-
flagged as a carcinogen by the American Cancer So-
ciety.

Since 1972, hexane has been the backbone of
the U.S. soybean processing industry. This cancer-
causing solvent is used in more than 95% of soy-
beans processed into oil and meal in the U.S.

Soybean milling processes haven’t changed
much over the years. The equipment has become sig-
nificantly larger and highly computerized, but three
basic mechanical methods remain for removing oil
from soybeans, and other oil-rich seeds for that mat-
ter. (The raw, ripe, soybean contains 15-20% of its
weight as oil.) These methods are referred to as the
hydraulic process, the expeller process, and the sol-
vent process.

The hydraulic process crushes the whole soy
seed into flakes, and then thoroughly cooks the mass
by steam. The resulting mass is formed into cakes,
which are then placed in hydraulic presses where
enormous pressure is applied to squeeze out as much
oil as possible. The oil-free residue, in the form of
hard cakes or slabs, is then ground into meal. Today,
the hydraulic process is rarely used.

In the expeller process, the seeds are cracked,
dried, and then heated in a steam-jacketed apparatus.
The oil is separated by expellers, or screw presses,
where enormous pressure is exerted by a worm shaft
revolving in a horizontal barrel. Considerable heat is
produced by the friction as the material passes through
the expeller under such great pressure. The friction
cooks the meal thoroughly. In soybeans, the heating
process eliminates the trypsin inhibitor factor, which
is detrimental to protein digestion, particularly for
non-ruminants. The oil-free residue, which is in flake
form, is ground into meal or may be pelletized.

In the solvent process, the seed is cracked,
heated mildly, and rolled into thin flakes. The flakes
then pass into an extracting tower, where the oil is
chemically removed by a volatile solvent. The resi-
due is then heated and dried to remove all traces of
the solvent.

The solvent process removes the oil more com-
pletely than do the hydraulic and expeller processes.
The first two processes may leave up to five percent
oil in the soybean meal, while the solvent process
may remove all but 1% (or less) of the oil. The less
oil remaining in the meal, the higher its protein level
for animal feed purposes. Expeller- and hydraulically-
processed soybean meal are about 44% protein, while
the solvent method soybean meal runs about 50%
protein.

In processing soybeans by the solvent method,
the extracted soybean flakes are heated a second time
in a treatment referred to as “toasting,” again in a
steam-jacketed apparatus. The toasting cooks the
flakes enough to produce satisfactory feeding results
for swine and poultry. After the toasting, the flakes
are ground into soybean meal, or they may be pellet-
ized.

For every ton of crude soybean oil extracted,
2.5 tons of solvent must be removed by distillation.
The distillation allows the recapture of most of the
solvent, which is re-used.

Hexane: highly flammable neurotoxin

The organic (that is, carbon-based) solvent of
choice for processing soybeans is iso-hexane. It dif-
fers in chemical structure (though not element pack-
age) from the classic hexane, which consists of six

carbons and fourteen hydrogens, and has been used
for decades in this process.

Organic farming regulations prohibit the use of
hexane. There are two reasons for this restriction: one,
hexane (or any other similar solvent) is a synthetic
product, and thus prohibited by national organic stan-
dards; two, there is a possibility, however slight, that
some organic solvent residue may remain in the soy-
bean meal.

I did some research into chemical and medical
traits of hexane. Here’s what I found. Hexane’s De-
partment of Transportation label lists it as flammable.
Hexane’s C6H14 formula give this chemical a mo-
lecular weight of 86.1. Hexane boils at 156 degrees
F, and freezes at -139F. The National Fire Protection
Association (NFPA) assigned hexane a flammability
rating of 3, meaning that it is a severe fire hazard.

The National Institute of Occupational Safety
and Health (NIOSH) has established a recommended
exposure limit for hexane of 50 ppm for a 10-hour
work day or 40-hour work week. In a fire involving
hexane, NFPA recommends the affected area be iso-
lated with a half-mile radius cordon, and that un-
manned hose-holders be used to apply water.

Quoting the NFPA directive, “Vapors may travel
to a source of ignition and flash back. Vapors are an
explosion and poison hazard indoors, outdoors, or in
sewers. Containers of hexane may explode in the heat
of the fire, and should be moved from the fire area, if
it is possible to do so safely.”

According to the Occupational Safety and
Health Administration, hexane is a neurotoxin, a nar-
cotic, and an irritant to eyes, skin, and mucous mem-
branes. Hexane also causes embryotoxic effects and
is cytotoxic (poisonous at cellular levels) in mam-
malian and human test systems.

Mice exposed to concentrations of 1000-2000
ppm for 24 hours/day for six days/week for one year
have developed atrophy and degeneration of hind leg
muscle fibers. Mice exposed to hexane at 2500-3000
ppm for four days have developed liver enlargement
within 24 hours of exposure onset. Offspring of rats
and mice exposed orally or by inhalation to hexane
during gestation showed depressed weight after birth.
Hexane also harms reproductive capacity of both
genders.

With humans, hexane is both a narcotic agent
and an irritant to eyes, the upper respiratory tract,
and skin. Hexane is also a neurotoxin. Exposing hu-
mans to 5000 ppm for ten minutes brings about
marked vertigo. Exposure to 1500 ppm causes head-
aches and light nausea. Eye and upper respiratory tract
irritation has occurred in humans exposed to 880 ppm
for 15 minutes. With respect to skin contact, human
subjects developed blisters within five minutes fol-
lowing exposure to hexane.

Hexane’s toxicity to the human nervous system
is well documented. Polyneuropathy has occurred in
humans chronically exposed to hexane levels in the
400-600 ppm range. Polyneuropathy is a neurologi-
cal disorder occurring when many peripheral nerves
malfunction at the same time. Nerve biopsies in af-
fected individuals show swelling of the nerves and
thinning of the myelin sheaths (which line the nerves).
In fact, quoting Hathaway et al (1991 research):
“Functional neurological disturbances usually
progress for a few months after termination of expo-
sure.” With chronic exposure, clinical symptoms in-
clude muscle atrophy, reduced muscle strength,
numbness, and tingling sensation in the arms and legs.

Very little research has been done on any carci-
nogenic (cancer-causing) traits of hexane. However,
in a 2004 American Cancer Society publication,
“Cancer Prevention and Diet,” John G. Conner wrote
that it is best to “avoid processed soy foods (grits,

protein, and oil), which have been processed using
hexane, a toxic chemical used frequently as an ex-
traction agent.” Remember: hexane is used to sepa-
rate over 95% of all soybeans refined into oil and
meal in the U.S.

All told, hexane has a checkered profile. So I
wanted to find out what procedures were followed
by soybean processors to make sure all the hexane
residue is removed from both the extracted oil and
the by-product meal.

No answers from ADM

Knowing that the Archer, Daniels Midland is
the largest soybean processor and grain commodity
marketer in the world, I researched their computer
web page. In mid-August, I called ADM’s home of-
fice in Decatur, Illinois. I wanted to ask three ques-
tions: 1) What solvent does ADM use in processing
soybeans? 2) What procedure do they use to remove
all the solvent from both the soybean oil and the soy-
bean meal? 3) What tests are performed (and by
whom) to verify that solvent residues have been re-
duced to acceptable levels in both oil and meal?

ADM’s switchboard sent me to the office of
Carla Miller, ADM’s chief of public relations. I got
to talk to Miller’s assistant, Angela Shaw. I posed
my questions to Shaw, who said she would give them
to her boss, who would return my call immediately.
After three attempts to reach her, as of early October
I still awaited Miller’s call.

Frustrated with ADM, I contacted AgPro, a soy-
bean processor in Massena, New York. I knew AgPro
processes some organic soybean meal, but that the
vast majority of their work was with conventional
soybeans. Daniel McDonald, AgPro’s processing
manager, told me that the company does not use the
solvent process for separating the oil from soybean
meal. They use the expeller process, so there’s no
solvent like hexane on the premises. AgPro’s owners
don’t like the solvent process. McDonald said that
the expeller process leaves about 5% of the soybean
oil in the mash that becomes meal, which is accept-
able to them. He also said, “probably 99% of veg-
etable oil in the grocery store is solvent-processed.”
Although he didn’t know the exact procedure for test-
ing hexane residue, he said there certainly should be
such a test.

Guebert details ADM’s shady background

Displeased with the chemical and medical traits
of hexane, I was even more upset with a company
using this solvent and not returning my calls. So I
tried to learn more about ADM. This challenge
sparked a phone conversion with Alan Guebert, an
investigative agricultural journalist and columnist in
Delavan, IIlinois. Guebert’s syndicated column,
“Farm and Food File,” is published in about 80 news-
papers nationally. He welcomed my questions on
ADM, as he considers ADM the classic cockroach
that scurries at any sign of light.

Guebert said that ADM is the world’s largest
exporter and buyer of commodity grains. Quoting
Alan, “they want to achieve a monopoly as the world’s
grocery store. They operate at the edge of the law, if
not outside the law, although they have become
slightly less illegal over the last few years. They are
the largest owner of rail cars in the world, owning
20,000. They also own a barge fleet. They are a power
player in (Washington) DC; they call the shots.” He
said that in 1995, ADM paid $100 million in fines
because of price-fixing and restraint of trade activi-
ties. Again quoting him, “I don’t know why they
didn’t get barred from doing business with the Fed-
eral government.”

Guebert said ADM has been named in almost
every criminal investigation involving grain market-
ing. During the 1990s he strove to get a press pass
from Carla Miller to attend corporate board meet-
ings, and was consistently denied except on one oc-
casion. He attended a meeting, after which he never
requested another press pass. Guebert was emphatic
to me: “No, Carla Miller will not return your phone

Continued on next page

Hexane’s toxicity to the human

nervous system is well

documented.



November 2005 -- C

As Washington politicians fiddle, U.S. dairy
farmers are drifting on a dangerous collision course
featuring pending, deep USDA budget cuts on one
side, and potentially harmful agricultural policy
changes forced by the World Trade Organization
(WTO) on the other.

The nation’s leadership vacuum means deep
farm program cuts are certain—at  a time of natural
disasters and economic turmoil, when farmers need
strong safety nets more than ever. The spending cuts
come as the federal budget deficit explodes under
the combined costs of the Iraq war, recovery from
two major hurricanes in the Gulf Coast region, and
tax cuts for the rich.

Bad as those pending USDA budget cuts may
be, they’ll be peanuts compared to the long-term
policy changes to be discussed at the next ministerial
conference of the WTO Doha Development Round
set for this December in Hong Kong.

Major exporting countries are demanding in-
creased access to American dairy markets, severe
restrictions on the future direction of U.S. farm policy,
and other changes harmful to American farmers.
Some observers say the current course of U.S. trade
policy suggests that New Zealand, the world’s larg-
est dairy exporter, is calling the shots in Washington.
Former U.S. Ag Secretary and U.S. Trade Represen-
tative Clayton Yeutter—influential in top Republi-
can circles—now represents New Zealand dairy in-
terests as a high-powered Washington attorney-lob-
byist.

The policy crisis comes as Americans are los-
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calls. She talks to the press as little as possible.”
To illustrate his “outside the law” allegations,

Guebert went on to say that ADM’s CEO is Duane
Orville Andreas. Andreas went against U.S. govern-
ment directives some four decades ago to visit the
Soviet Union for the purpose of setting up commerce
between that Iron Curtain nation and his company.

In the 1990s, Andreas’ son, Michael, spent a
couple years in federal prison for price-fixing. At that
time Mark Whitaker, an upper level corporate em-
ployee at ADM, turned “state’s evidence” for the FBI
against his employer. He did so in an attempt to bar-
gain for immunity for himself, as the Feds were try-
ing to indict ADM. ADM then countered by turning
over to the FBI damaging information on Whitaker.
The documented proof ADM released on Whitaker’s
illegal activities was so overwhelming, according to
Guebert, that the feds retracted their offer of immu-
nity. Whitaker went to prison, where he remains.

On Labor Day weekend of 1995, if Guebert’s
memory serves him, as he was investigating the Fed-
eral indictment activities against ADM, he was try-
ing to call a Decatur television station. As he dialed
from his office at home, the party picking up at the
other end said, “ADM Security.” This event occurred
at the time Guebert was actively trying to interview
Mark Whitaker.

When Guebert reported this apparent illegal
wire-tapping incident to the FBI and local police,
these law enforcement people basically laughed, say-
ing this was no big deal because ADM does that kind
of stuff. Guebert said that for years after that inci-
dent, his phone would “act weird, sometimes go
dead.” He ended up borrowing the neighbor’s phone
or using his cell phone at lot.

At the same time he was investigating ADM’s
questionable activities, two other Midwest reporters
were covering the ADM scandal very intensely. Both
were mysteriously fired from their newspapers and,
as far as Guebert knows, no longer practice journal-
ism anywhere.

In Guebert’s closing comment to me, he stated
that ADM, and specifically the Andreas family, en-
joys working in as unregulated an environment as
possible. As such they have been able to pull strings

to conduct business with and in Cuba. Folks who prac-
tice restraint of trade are well poised to enjoy black
markets.

Other solvents caused animal health problems

The history of soybean processing reveals a few
more blemishes in the animal health arena. Let me
quote from my Morrison’s Feeds and Feeding by Pro-
fessor Frank B. Morrison, 22nd Edition (1959): “A
few years ago certain oil mills began to use trichlo-
roethylene instead of hexane, the usual solvent, in
the solvent process. Though this solvent itself is not
toxic, for an unknown reason some of the soybean
oil thus produced was poisonous to cattle and certain
other animals. The use of this solvent was therefore
discontinued.”

During the last century, in Britain, the U.S., and
even Germany, there were other solvent toxicity in-
cidents involving trichloroethylene and even carbon
tetrachloride. For the chemicals to stop being used,
livestock first had to get sick and die.

Still trying to get an answer for the three ques-
tions I posed to the good folks at ADM, I contacted
the home office of ADM’s top competitor, the Cargill
Corporation in Minneapolis. I was referred to a gentle-
man named Al Crose at their Lafayette, Indiana lo-
cation.. However, Crose bounced me to Kent Rudeen.
I called that number at the end of September, got
Rudeen’s voice mail, recorded my questions, and also
await his reply.

Agencies that are responsible for monitoring
health aspects of chemicals like hexane in feed and
food production are asleep at the switches, either ac-
cidentally or knowingly. The seriousness of this neg-
ligence is spotlighted by the words of Dr. David Rall,
former U.S. Assistant Surgeon General, who now
works at NIOSH: “While some species are more sen-
sitive to toxic effects than others, laboratory studies
have proven to be good predictors of health effects
in humans.”

The fact that over 95% of all soybeans in the
U.S. that are separated into oil and meal are processed
with hexane - a carcinogen - raises serious human
and animal health questions.

ing control of their destiny. China and other foreign
governments finance our record-high federal budget
and trade deficits. Non-elected, unaccountable trade
bureaucrats in Geneva, Switzerland increasingly dic-
tate the course of U.S. domestic farm policy through
the WTO. No “freedom and democracy” for U.S.
farmers/consumers here!

The current situation didn’t develop overnight.
Years of bad policy decisions, the effects of global-
ization, and changing weather patterns conspired to
form the pending dairy crisis. Matters have been made
worse by the lack of leadership in Washington and at
the National Milk Producers Federation cooperatives.

Agriculture is vulnerable

The economic shocks of hurricanes Katrina and
Rita came at a time when farmers nationwide were
already vulnerable. Fuel prices (along with fertilizer,
cement and other inputs) had gone through the roof
earlier this year due to rising demand for oil in China,
India and other developing nations now joining the
global economy. The situation went from bad to worse
in September, as the hurricanes crippled oil produc-
tion and refining capacity in the Gulf region.

Crop prices sagged further as the hurricanes
damaged Mississippi River shipping infrastructure at
harvest time. Storm damage to Gulf region crops,
combined with drought losses in the Corn Belt and
depressed farm commodity markets, will further in-
crease federal farm program costs.

The budget cutting begins

With commodity program costs on the rise, the
U.S. Senate Agriculture Committee in early October

began considering $3 billion in cuts to food stamps,
conservation and other farm spending, with more cuts
to follow.

The Milk Income Loss Contract (MILC) pro-
gram expired September 30 and, despite some
progress in the U.S. Senate to renew it, at press time
it was not certain whether the effort would succeed.
        MILC already was one of the counter-cyclical
payment programs that U.S. trading partners had tar-
geted for extinction at the WTO for several years.
“Free Trade” proponents had earlier assured farmers
that U.S. farm policies have been carefully written to
withstand a WTO challenge. That was before a WTO
dispute settlement body last year ruled against the
U.S. cotton program, declaring it to be an illegal,
trade-distorting subsidy.

The WTO cotton ruling earthquake has shaken
the bedrock of U.S. agriculture, leaving farmers vul-
nerable, and sending the Washington farm policy es-
tablishment running for cover.

Pressure builds for Hong Kong deal

The latest farm economic shocks coincide with
mounting pressure at the WTO to reach an agricul-
ture agreement. President George W. Bush and other
free trade ideologues can’t risk having the Hong Kong
talks fail like the earlier WTO sessions in Seattle in
1999 and Cancun, Mexico in 2003. Thus, U.S. nego-
tiators are highly motivated to reach a deal.

The clear and present danger: U.S. negotiators
will trade off farmers’ interests at the Hong Kong
WTO negotiations.

As trade discussions continued in recent
months, the Bush administration has maintained its
emphasis on farm exports even as the U.S. is becom-
ing a net food-importing nation. U.S. negotiators have
offered to make deep cuts in domestic farm programs
if other countries agree to offer greater access to their
markets.

President Bush repeated his call for the elimi-
nation of farm subsidies and trade barriers worldwide
in his September speech at the United Nations.

U.S. Trade Representative Rob Portman re-
cently proposed steep tariff reductions ranging from
55-85 percent, a move that would substantially
weaken existing U.S. import barriers. The European
Union seeks more moderate tariff reductions and spe-
cial consideration for certain “import sensitive” com-
modities such as dairy, a move that the U.S. opposes.

The Europeans, New Zealand and other nations
are demanding deep cuts in U.S. counter-cyclical pay-
ment programs, including MILC, for major commodi-
ties that allegedly distort trade because subsidies are
linked to production.

These trade competitors also oppose
Washington’s efforts to have U.S. counter-cyclical
payments classified as “blue box” programs subject
to fewer cuts than “amber box” programs.

The Hong Kong meeting comes at a time when
American agriculture needs effective farm programs
more than ever. Our trading partners see their WTO
bargaining position strengthened by the U.S. budget
crisis.

American dairymen, who had higher costs than
pasture-based competitors in other countries before
the latest fuel price shocks, are seriously questioning
the wisdom of opening the U.S. market to more cheap
dairy imports at a time when production costs are
rising, and domestic farm subsidies are falling.

Some question why some U.S. politicians are
carrying water for New Zealand, Australia, Argen-
tina and other low-cost dairy exporting nations eager
to gain market share here and abroad at the expense
of American producers.

Ag negotiations appear to have stalled at The

Milkweed’s press time, and the ongoing deadlock was
raising serious doubts about the December meeting
in Hong Kong. WTO Director Pascal Lamy said par-
ticipants may need to “recalibrate expectations.”

President Bush also failed to revive stalled talks
for a Free Trade Area of the Americas during a major
meeting in Argentina this fall.




