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Chemicals in Foods and Beverages

I wonder how many people would buy
coleslaw from the delicatessen if the label
actually listed the following “active ingre-
dients:”

* ethanoic acid

e d-glucopyranosy-'2-d-fructofuranose

* p-hydroxybenzyl and indoylmethyl glu-
cosinolates

e S-propenyl and other S-alkyl cysteine
sulfoxides

e b-carotene (and other carotenoids) phos-
phatidylcholine'

Here’s another question—What is the
concoction below?

Amyl acetate, amyl butyrate, amyl
valerate, anethool, anisyl formate,
benzyl acetate, isobutyrate, benzyl
acid, butyric acid, cinnamyl isobutyr-
ate, cinnamyl valerate, cognac essen-
tial oil, diacetyl, dipropyl ketone,
ethyl butyrate, ethyl cinnamate, ethyl
heptanoate, ethyl propionate, ethyl
valerate, heliotropin, hydroxyphre-
nyl-2-butanone, alpha-ionone, iso-
butyl anthranilate, isobutyl butyrate,
lemon essential oil, maltol, 4-methy-
acetophenone, methyl anthranilate,
methyl benzoate, methyl cinnamate,
methyl heptine carbonate, methyl
naphthyl ketone, methyl salicylate,
mint essential oil, neroli essential
oil, neryl isobutyrate, orris butter,
phenethyl alcohol, rose, rum ether,
gamma undecalactone, vanillin, and
solvent.

Answer: Strawberry flavor!?

In fact, these are just some of the more
than 1,000 chemicals in strawberry.’

The number and variety of chemcials
in our nearest supermarket defies imagina-
tion. Here are some more examples.
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* A cup of coffee is estimated to contain
more than 2,000 natural chemical
compounds.* And while on the subject
of coffee, just one cup has fifty times
the mutagenic activity of the smoke
absorbed from smoking a single ciga-
rette.’

e Chemists have identified some 6,000
compounds in soft drinks, but the major-
ity of flavor blends derive from only
eight hundred or so compounds.®

e Wine contains more than 2,000 com-
pounds that are derived from the grapes
themselves and from changes the grapes
undergo during fermentation.” While on
the subject of wine, the next time you
imbibe your favorite Cabernet Sauvi-
gnon think of what Robert J. McGorrin
of Oregon State University reports: “At
high concentrations, 4-mercapto-4-
methyl-2-pentanone (‘catketone’) has
an off-odor associated with cat urine,
but in the context of Cabernet Sauvi-
gnon wine, it provides the typical flavor
impressions of the Sauvignon grape.”®

* About 2,000 pigments exist in the plants
we eat. They include some 450 carot-
enoids and 150 anthocyanidins, the stuff
that makes carrots and pumpkins orange
and plums purple.’

* Chocolate contains over 800 chemicals.'

* No less than 600 different chemical
compounds can be found in a bottle of
champagne, each lending its own unique
quality."!

* No one has ever defined exactly how
many organic compounds make up
vanilla’s flavor and fragrance profile,
though it is estimated that there are
somewhere between 200 and 500 dis-
tinct compounds that create its complex
essence.'?

e Like many natural products, tea contains
hundreds of compounds. The most char-
acteristic of these are often referred to as
flavonoids or polyphenols.'

e At least 150 distinctly naturally occur-
ring chemicals have been identified in
potatoes.*

Is this bad for us as consumers? Most
probably not. The main rule in toxicology
is that “the dose makes the poison.” At
some level, every chemical (even water)
becomes toxic, but there are safe levels
below that. Yet, most of the chemicals in
foods haven’t been tested for carcinogenic-
ity. For example, of the 2,000 chemicals in
coffee, only 26 have been tested for carci-
nogenicity and 19 were positive in at least
one test.'"* Of some 1,348 food chemicals
(natural and synthetic) tested by Bruce
Ames and colleagues in high-dose, animal
cancer tests, 52 percent are rodent car-
cinogens. Remember though, that in these
tests, rodents are given a near-toxic dose
of the test substance over their lifetime to
maximize the chance of detecting any car-
cinogenicity. As Ames notes, “Evidence is
accumulating that cell division caused by
the high dose itself, rather than the chemi-
cal per se, contributes to cancer in these
tests.”!d

Potentially Bad Actors

This doesn’t mean that our friendly super-
market doesn’t have some potentially
harmful stuff on the shelves. Thomas
Moore reports, “One of the most deadly
poisons routinely available to the public
can be found in any large supermarket
among household goods. It is closely
related to a chemical called warfarin, and
is used as rat poison. However, warfarin is
a lifesaving drug. It is available in prescrip-
tion form as DuPont’s Coumadin. Each
year it is used 3 million times in office
medical practice—more frequently than
Valium or Tagamet. In high-risk patients, it
can prevent strokes by stopping dangerous
blood clots from forming in the heart and
in the legs.”!®
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Getting back to the ‘dose makes the
poison’ comment, there is a lethal dose of
some chemicals in a number of common
foods. Caffeine is only 10 times less toxic
than plutonium.

A lethal dose of caffeine is contained in
100 cups of coffee. Other toxic agents and
lethal doses include: solanine in 100—400
pounds of potatoes, oxalic acid in 10-20
pounds of spinach, hydrogen cyanide in
3.7 pounds of lima beans, malonaldehyde
in 3.8 tons of turkey, acetyl salicylic acid
in 100 aspirin tablets, and 17 liters of water
consumed in a very short time. There is a
lethal dose of ethanol in a fifth of scotch,
bourbon, gin, vodka, or other hard liquor.'

Although we ingest many ‘lethal” doses
of a wide variety of compounds they have
no ill effect on us because we spread the
dose out over a lifetime. Also, normal diets
don’t create risk, because our duct chem-
istry quickly flushes these compounds
through them. '

Pesticides

Are synthetic pesticides dangerous? No,
says Bruce Ames of the University of Cali-
fornia at Berkeley. He adds, “Every plant
has 40 or 50 pesticides it makes to kill off
predators and fungi. They couldn’t survive
if they weren’t filled with toxic chemicals.
They don’t have teeth and claws, and they
can’t run away. So throughout evolution
they’ve been making newer and nastier
pesticides. They’re better chemists than
Dow and Monsanto.” When you eat
cabbage, you ingest 49 different natural
pesticides and metabolites. Oregano has
100,000 times as much natural pesticide
present as there is synthetic pesticide
residue.

Summary

The vast proportion of chemicals to which
humans are exposed are naturally occur-
ring, yet public perceptions tend to identify
chemicals as being only synthetic and only
synthetic chemicals as being toxic. How-
ever, every natural chemical is also toxic
at some dose. It is probable that almost
every fruit and vegetable in the super-
market contains natural pesticides that are
rodent carcinogens, and no diet can be free
of chemicals identified as carcinogens in
high-dose rodent tests.?'

Yet our bodies handle all chemicals in
the same way, regardless of their origin.
However, the popular notion remains that
the greatest health threat is posed by the
synthetic chemicals in our food. And this
fallacy is often encouraged by newspaper
headlines and television reports warning of
the danger posed by some additive or pesti-
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cides in our food.?”> Remember this the next
time you hear the food scare of the month
and put it in perspective with the myriad of
natural chemicals in the foods with eat.

References

1. T. P. Coultate, Food: The Chemistry of
Its Components, Fourth Edition (Pad-
stow, Cornwall, T. J. International Ltd.,
2002), 3.

2. “Pop Quiz to the European Regulators
and Greens,” junkscience.com, August
15, 2003.

3. Sherman K. Stein, Strength in Num-
bers: Discovering the  Joy and Power
of Mathematics in Everyday Life, (New
York, John Wiley & Sons, 1996), 21.

4. Does Nature Know Best? Natural
Carcinogens and Anticarcinogens
in America’s Food, Roger Coulombe,
(New York, American Council on Sci-
ence and Health, 1996), 32.

5. Does Nature Know Best? Natural
Carcinogens and Anticarcinogens in
America’s Food, 21.

6. Joe Schwarcz, That’s the Way the Cookie
Crumbles, (Toronto, ECU Press, 2002),
98.

7. Helen Gillespie, “From Grape to Table:
The Chemistries of Wine,” Today’s
Chemist at Work, 7, 49, September
1998.

8. Mark S. Lesney, “A Fragrant Feast,”
Today’s Chemist at Work, 11, 27, June
2002.

9. Wellness Letter, University of Califor-
nia, Berkeley, 16, 1, November 1999.
10. M. Freemantle, Chemicals & Engi-
neering News, 78, 82, December 4,

2000.

11. Bethany Halford, “Champagne,” Sci-
ence & Technology, 82, 27, January 5,
2004.

12. Patricia Rain, Vanilla, (New York,
Jeremy P. Tarcher/Penguin, 2004).

13. Joe Schwarcz, Radar, Hula Hoops and
Playful Pigs, (Toronto, ECW Press,
1999), 102.

14. Lois S. Gold, et al, “Rodent Car-
cinogens: Setting Priorities,” Science,
258, 261, October 1992.

15. Bruce Ames and Lois S. Gold, “Cancer
Prevention and the Environmental
Chemical Distraction,” in Politiciz-
ing Science, Michael Gough, Editor,
(Stanford, CA, Hoover Institution
Press, 2003), 120.

16. Thomas J. Moore, Prescription for
Disaster, (New York, Simon & Schus-
ter, 1998), 21.

17. Peter Beckmann, Health Hazards of
Not Going Nuclear, (Boulder, Colo-
rado, The Golem Press, 1985).

18. M. Alice Ottoboni, The Dose Makes
the Poison, Second Edition, (New
York, Van Nostrand Reinhold, 1997),
43.

19. Elizabeth M. Whelan, Environmental
Chemicals: Public Health Concern
or PR Hype? (New York, American
Council on Science and Health, Octo-
ber 1996).

20. James Trefil, “How the body defends
itself from the risky business of
living,” Smithsonian, 26, 42, Decem-
ber 1995.

21. L. Swirsky Gold, T. H. Slone and B.
N. Ames, “Prioritization of possible
carcinogenic hazards in food,” in Food
Chemical Risk Analysis, David R.
Tennant, Editor, (New York, Blackie
Academic & Professional, 1997).

22. Does Nature Know Best? Natural
Carcinogens and Anticarcinogens in
America’s Food, 1.

Washington
Forum
May 23-25, 2006

L’Enfant Plaza Hotel
Washington, D.C.

For more information, visit:
www.sficwashingtonforum.com

got PaddIeWheeI
barrels?

800.443.0093

@7 Hardwood Line

MANUFACTURING COMPANY

Free Details: Circle 104 or visit www.aesf.org

21




