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The Right Garlic for

Optimal Health

Which is more beneficial—
Fresh or Aged Garlic?

Every summer in late July, the Gilroy Garlic Festival is held in California's fertile
Santa Clara Valley. For the past 27 years, this world-renowned festival has celebrated
the goodness of garlic. More than four tons of fresh garlic are consumed in foods Llike
garlic fries, garlic bread, and even garlic ice cream during the three-day event. The
good folks of Gilroy and the 2.9 million people who have visited the festival so far,
reflect garlic’s popularity as a much-loved food for the past 90 centuries.,

One reason that garlic has been so enduring is its medicinal use. From ancient
Egypt, to medieval Europe, to colonial America garlic has been used to treat both ill-
ness and injury. And now, modern-day research has validated that use. So far, over
2,200 credible studies have supported garlic’s ability to stand the test of time.,
Unfortunately, garlic’'s characteristic odor is also quite enduring. While 21st Century
Americans may appreciate garlic’s health benefits, we aren't as appreciative of having

garlic breath everyday.

Enter the garlic supplement! Hailed as the convenient and socially acceptable way to
get your garlic and keep your friends, garlic supplements have been available for
more than 20 years. However, there’s more than one way to make a garlic supplement
and which method is the best has been an ongoing controversy. Both the makers of
fresh garlic supplements and the makers of aged garlic extracts claim their garlic sup-

plement product is the most effective.;

But now, after years of use and years of claims and counter-claims, research has
finally and definitively provided the answer to which garlic supplement is the best,

and the answer is definitely fresh!, 5

In this Ask the Doctor we're going to talk about fresh garlic and how it keeps us
healthy. And we're going to discover how America’s leading garlic researchers deter-
mined once and for all that fresh garlic supplements are the most effective, most
beneficial, and the absolute best kind of garlic supplement you can buy.

Q. What is it about garlic that is so good
for our health?

A. At first glance, fresh garlic may not seem
to be much of a vegetable. It’s eaten in very
small amounts - one tiny clove is generally
enough to satisfy even the most rabid garlic
lover. The amount of classical nutrients in
one serving of fresh garlic compared to sin-
gle servings of other vegetables is very low.
For example, one serving of fresh garlic con-
tains only one milligram (1 mg) of vitamin
C, compared to broccoli’s 82 mg and a baked
potato’s 26 mg.; Even the water content of

fresh garlic (60%) compared to other veg-
etables (80% - 90%), makes garlic seem
kind of wimpy.,

But it’s a collection of chemical compounds,
known as the sulfur compounds inside fresh
garlic that makes this rather funny looking
plant, into a Super-Vegetable. Well over 90%
of all garlic research has been conducted on
these sulfur compounds. Sulfur is known for
its wide range of pharmacological activity;
sulfur-containing drugs include antibiotics,
blood pressure lowering drugs, and diuretics.
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Researchers have zeroed in on one group
of fresh garlic’s sulfur compounds called
the thiosulfates. Alliin, the primary sub-
stance of garlic, and alliinase, the acti-
vating enzyme, are present in separate
chambers of the garlic clove. When garlic
is ruptured, alliinase interacts with alliin
and converts it to the thiosulfate allicin
- fresh garlic's most beneficial com-
pound.,

Research has shown that allicin has an
amazing range of health benefits. In
fact, allicin has been found to:

e Kill bacteria and fungig_q,

e Prevent the common cold,,
¢ Reduce inflammation,;

¢ Stop tumor growth and kill

cancer cells;, 47

e Eliminate H. pylori, the bacteria
that causes ulcers,g

® Keep blood from clotting,g ,,

e Prevent heart attacks and strokes,,

e Inhibit atherosclerosis or hardening
of the arteries,,

® Reduce triglycerides levels in the

e Scavenge disease-causing free radi-
cals (works as an antioxidant),; 33

However, despite the abundance of evi-
dence that clearly shows allicin is the
essential garlic compound, some garlic
supplement makers discount allicin as
fresh garlic’s primary health compound.

blood,;

® Reduce blood levels of LDL, the
“bad” cholesterol,, ,s

® Raise blood levels of HDL, the
“good” cholesterol,s_,;

® Lower blood pressure,; ,g

¢ Prevent weight re-gain,,

e Improve blood flow to the lungs
and open breathing passagess 3;

® Reduce the liver damage caused
by cirrhosiss,

Garlic Fable vs. Fact

Fresh Garlic Allicin Fable

Allicin can't be of much benefit -
there is almost no detectable amount
of allicin in one garlic clove.

Fresh Garlic Allicin Fact

Allicin is protected inside fresh garlic clove cells until it is needed. By cutting, crushing, or press-
ing a garlic clove, the cell walls are broken and allicin is released. Because it’s responsible for gar-
lic’s odor, allicin is pretty easy to detect!, ;

Allicin can't be detected in blood
or urine with HPLC, a common lab
testing method.

A major hindrance in garlic research has been the inability to measure allicin from fresh garlic in
our blood and urine with common lab testing methods. But that does not necessarily mean that
allicin is not present. Allicin can be easily detected in the body by measuring an allicin metabo-
lite called allyl methyl sulfide (AMS) in the breath.;, That's right - that enduring old garlic
breath is actually proof that allicin is completely absorbed and hard at work. Study after study
that used allicin found it could kill germs, stop tumor growth, improve cholesterol readings,
reduce heart attacks, and prevent strokes. In short, all of the health benefits attributed to garlic
are attributable to allicin from fresh garlic.; 5,

Allicin is a highly unstable
compound and will disappear after
a few hours.

Since it was first discovered, allicin has always been considered a stable compound. Its reputation
of instability has been greatly exaggerated by aged garlic extract (AGE) supplement makers.
Studies have shown allicin to have a half-life (a common research measurement of time required
for a loss of 50%) ranging from 4 days to almost 30 days.;

Allicin in fresh garlic supplements
is destroyed by stomach acid.

That's true. However, most fresh garlic extract supplements are enteric-coated. The tablets pass
through the stomach intact without dissolving. This delivers the garlic tablet to the small intes-
tine, where the tablet dissolves and releases its allicin. From the small intestine, allicin’s many
compounds are formed and then enter the bloodstream.s 3,

Aged garlic extract (AGE) supple-
ments are safer and studies show
AGE has more health benefits than
compounds from fresh garlic.

At the American Herbal Products Association International Garlic Symposium held in 2000, several
noted garlic researchers and experts completely disagreed with these statements. During a round-

table discussion, the consensus determined there have been no studies showing AGE supplements

to be safer than supplements made from fresh garlic. Of note, there have been no successful inde-
pendent replications of the AGE studies.;




Q. Why would anyone discount

allicin as garlic’s primary beneficial
compound? How can 90% of all garlic
research be wrong?

A. Part of this “allicin-bashing” might be
related to its chemistry - allicin is a
pretty complex compound. But once you
understand how allicin operates inside
fresh garlic and inside our bodies, it's
pretty easy to understand why it’s so
powerful for our health. The table on
the previous page can help.

Q. What garlic compounds are in aged
garlic extracts (AGE)? Is there any
research on AGE?

A. Aged garlic extract contains S-allyl
mercaptocysteine (SAMC), a compound
that AGE makers claim is the reason gar-
lic is so good for us. Interestingly, fresh
garlic does not contain any SAMC. It
only appears after the aging process.;

Most of the research on SAMC has

been in cancer, heart, immune, and
stress effects. Positive results from
SAMC in these studies are seen in very
high amounts (you need to take 10 to
20 grams of AGE a day), after five
months of continuous use, or intra-
venously. Many AGE studies have been
variable in their results. While other
compounds in garlic have some positive
health effects, they need to be taken in
very high levels, that are nowhere near
normal levels of garlic consumption.;,

And, the validity of AGE research has
been questioned by the majority of gar-
lic researchers due to sponsor-associated
bias. There have been no independent
replications of any AGE findings.;

Q. How is aged garlic extract made?
A. To make AGE, sliced garlic is placed
in 15-20% ethanol and stored for 20
months. The garlic is then filtered and
concentrated. During the soaking and
storage period, the thiosulfates are
destroyed as well as most of the allicin.,

Q. Has fresh garlic extract research
been independently replicated?

A. Yes it has - many times over!

Garlic researchers from universities in
the United States, Canada, Great Britain,

and other European countries have
obtained similar results validating fresh
garlic’s health benefits.

In fact, replication research found the
answer to some puzzling results that
occurred in fresh garlic research. Before
1995, fresh garlic researchers consistent-
ly found that garlic was able to lower
harmful cholesterol blood levels.
However, a meta-analysis (a large review
study of several other studies with sta-
tistical analysis) of clinical trials that
were conducted after 1995 showed some
inconsistencies.ss

Greatly concerned, Dr. Larry Lawson, a
highly respected garlic researcher, stud-
ied the tablets actually used in these tri-
als. He found out that they were not
enteric coated. The allicin was released
too early and was destroyed by stomach
acid before it could reach the blood-
stream. Dr. Lawson concluded the trials
used poor-quality products. He further
concluded that when enteric-coated
tablets are manufactured using fresh
garlic containing high allicin potential,
a serum cholesterol lowering effect
should be noted. He urged new clinical
trials with such supplements.;,

Q. What does ‘allicin potential’ mean?
A. Because allicin can’t be measured in
an intact clove of fresh garlic or an
enteric coated fresh garlic extract sup-
plement, makers of garlic supplements
often provide the potential amount of
allicin that can be obtained from their
product. The best allicin potential comes
from fresh garlic extract enteric-coated
supplements.

Q. Is there a recommended daily
dosage for allicin?

A. Experts recommend 4000 mg of fresh
garlic each day.;¢ To get that dose, all
you need is one enteric-coated tablet of
fresh garlic extract with a guaranteed
yield of a minimum of 5,000 mcg of
allicin and a minimum of 11,000 mcg of
alliin. This dosage equates to roughly
one to four cloves of fresh garlic.

The beneficial effects of garlic are par-
tially because garlic helps to thin the

blood. Because of this, garlic should be
used very carefully if you are taking
medications that prevent blood clots,
such as Coumadin” (warfarin).

Conclusion

No other medicinal plant sold as a
dietary supplement on the American
market today can come close to the
superiority of garlic. That's because no
other study of medicinal plants to date,
has even come close to the quality and
quantity of fresh garlic research.,

For thousands of years, people worldwide
have benefited from fresh garlic’s ability
to spice up a meal and keep illnesses at
bay. And now research has finally set-
tled the seemingly age-old controversy
of fresh versus aged garlic extracts.
While the aging process may be benefi-
cial for whiskey, wine, and certain
cheeses, when it comes to garlic - fresh
is definitely best!

The Fresh Garlic Advantage
Look for a Supplement that:

e Delivers 5,000 mg of Allicin
-Garlic’s most beneficial compound
for Heart Health

e Has a unique patented Swiss
process to ensure maximum
absorption

e s independently tested

e Is clinically proven to support
Heart Health

e QOffers an easy 1 tablet per day
dose

cont. on back



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

References

The Gilroy Garlic Festival - Official Website. Accessed on January 26,
2004. Available at: http://www.gilroygarlicfestival.com.

Steven Foster Group. Garlic monograph. Accessed on January 26,
2004. Available at:
http://www.stevenfoster.com/education/monograph/garlic.html

Amagase H, Block E, Bordia A, Lawson LD. The controversial issues
surrounding allicin versus non-allicin containing products.
Presentation at the American Herbal Products Association
International Garlic Symposium. Aug. 1, 2000.

Ellmore GS, Milano E, Feldberg RS. Navigating the clove: mapping
bioactive compounds in garlic (Allium sativum). Presentation at the
American Herbal Products Association International Garlic Symposium.
July 31, 2000.

Lawson LD, Wang ZJ, Papadimitrou D. Allicin release under simulated
gastrointestinal condition for garlic powder tablets employed in clini-
cal trials on serum cholesterol. Planta Med. 2001;67:13-18.

Grodner M, Anderson SL, DeYoung S. Food composition table: garlic.
In: Foundations and Clinical Applications of Nutrition: A Nursing
Approach. St. Louis, Mo: Mosby; 2000: 660-661.

Lawson LD. The composition and chemistry of garlic cloves and
processed garlic. In: Koch HP, Lawson LD, eds. Garlic: The Science and
Therapeutic Application of Allium sativum L. and Related Species. 2nd
Ed. Baltimore, MD: Williams & Wilkins; 1996:37-107.

Lemar KM, Turner MP, Lloyd D. Garlic (Allium sativum) as an anti-
Candida agent: a comparison of the efficacy of fresh garlic and freeze-
dried extracts. J Appl Microbiol. 2002; 93: 398-405.

Sovova M, Sova P. [Pharmaceutical significance of Allium sativum L. 4.
Antifungal effects] Ceska Slov Farm. 2003 Mar; 52(2): 82-7. Czech.

Ankri S, Mirelman D. Antimicrobial properties of allicin from garlic.
Microbes Infect. 1999 Feb; 1(2): 125-9. Review.

Perez-Giraldo C, Cruz-Villalon G, Sanchez-Silos R, Martinez-Rubio R,
Blanco MT, Gomez-Garcia AC. In vitro activity of allicin against
Staphylococcus epidermidis and influence of subinhibitory concentra-
tions on biofilm formation. J Appl Microbiol. 2003; 95(4): 709-11.

Josling P. Preventing the common cold with a garlic supplement: a
double-blind, placebo-controlled survey. Adv Ther. 2001;18(4): 189-93.

Mo SJ, Son EW, Rhee DK, Pyo S. Modulation of TNF-alpha-induced
ICAM-1 expression, NO and H202 production by alginate, allicin and
ascorbic acid in human endothelial cells. Arch Pharm Res.
2003;26:244-51.

Hirsch K, Danilenko M, Giat J, et al. Effect of purified allicin, the
major ingredient of freshly crushed garlic, on cancer cell proliferation.
Nutr Cancer. 2000; 38(2): 245-54.

Patya M, Zahalka MA, Vanichkin A, et al. Allicin stimulates lympho-
cytes and elicits an antitumor effect: a possible role of p21(ras). Int
Immunol. 2004;16:275-281.

Miron T, Mironchik M, Mirelman D, Wilchek M, Rabinkov A. Inhibition
of tumor growth by a novel approach: in situ allicin generation using
targeted alliinase delivery. Mol Cancer Ther. 2003;2:1295-301.

Sun L, Wang X. Effects of allicin on both telomerase activity and
apoptosis in gastric cancer SGC-7901 cells. World J Gastroenterol. 2003;
9:1930-4.

Kockar C, Ozturk M, Bavbek N. Helicobacter pylori eradication with
beta carotene, ascorbic acid and allicin. Acta Medica (Hradec Kralove).
2001; 44(3): 97-100.

Ali M, Thomson M. Consumption of a garlic clove a day could be bene-
ficial in preventing thrombosis. Prostaglandins Leukot Essent Fatty
Acids. 1995;53:211-212.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Gadkari JV, Joshi VD. Effect of ingestion of raw garlic on serum cho-
lesterol level, clotting time and fibrinolytic activity in normal sub-
jects. J Postgrad Med. 1991;37:128-131.

Gardner CD, Messina M, Lawson LD, Farquhar JW. Soy, garlic, and gink-
go biloba: their potential role in cardiovascular disease prevention and
treatment. Curr Atheroscler Rep. 2003; 5: 468-75.

Abramovitz D, Gavri S, Harats D, et al. Allicin-induced decrease in for-
mation of fatty streaks (atherosclerosis) in mice fed a cholesterol-rich
diet. Coron Artery Dis. 1999 Oct; 10(7): 515-9.

Lin MC, Wang EJ, Lee C, et al. Garlic inhibits microsomal triglyceride
transfer protein gene expression in human liver and intestinal cell
lines and in rat intestine. J Nutr. 2002 Jun; 132(6): 1165-8.

Silagy C, Neil A. Garlic as a lipid lowering agent—a meta-analysis. J R
Coll Physicians Lond. 1994;28:39-45.

Morcos NC. Modulation of lipid profile by fish oil and garlic combina-
tion. J Natl Med Assoc. 1997;89:673-678.

Ghorai M, Mandal SC, Pal M, Pal SP, Saha BP. A comparative study on
hypocholesterolaemic effect of allicin, whole germinated seeds of ben-
gal gram and gugqulipid of gum gugglu. Phytother Res. 2000 May;
14(3): 200-2.

Ali M, Al-Qattan KK, Al-Enezi F, Khanafer RM, Mustafa T. Effect of
allicin from garlic powder on serum lipids and blood pressure in rats
fed with a high cholesterol diet. Prostaglandins Leukot Essent Fatty
Acids. 2000 Apr; 62(4): 253-9.

Miron T, Rabinkov A, Peleg E, Rosenthal T, Mirelman D, Wilchek M.
Allylmercaptocaptopril: a new antihypertensive drug. Am J Hypertens.
2004 Jan; 17(1): 71-3.

Elkayam A, Mirelman D, Peleg E, Wilchek M, Miron T, Rabinkov A,
Oron-Herman M, Rosenthal T. The effects of allicin on weight in fruc-
tose-induced hyperinsulinemic, hyperlipidemic, hypertensive rats. Am
J Hypertens. 2003 Dec; 16(12): 1053-6.

Ku DD, Abdel-Razek TT, Dai J, et al. Garlic and its active metabolite
allicin produce endothelium- and nitric oxide-dependent relaxation in
rat pulmonary arteries. Clin Exp Pharmacol Physiol. 2002 Jan-Feb;
29(1-2): 84-91.

Batirel HF, Naka Y, Kayano K, et al. Intravenous allicin improves pul-
monary blood flow after ischemia-reperfusion injury in rats. J
Cardiovasc Surg (Torino). 2002; 43(2): 175-9.

Vimal V, Devaki T. Hepatoprotective effect of allicin on tissue defense
system in galactosamine/endotoxin challenged rats. J Ethnopharmacol.
2004; 90(1): 151-4.

Markowitz JS, Devane CL, Chavin KD, Taylor RM, Ruan Y, Donovan JL.
Effects of garlic (Allium sativum L.) supplementation on cytochrome
P450 2D6 and 3A4 activity in healthy volunteers. Clin Pharmacol Ther.
2003; 74(2): 170-7.

Lawson LD, Wang ZJ. Low allicin release from garlic supplements: a
major problem due to the sensitivities of alliinase activity. J Agric
Food Chem. 2001; 49(5): 2592-9.

Stevinson C, Pittler MH, Ernst E. Garlic for treating hypercholes-
terolemia. A meta-analysis of randomized clinical trials. Ann Intern
Med. 2000; 133(6): 420-9. Review.

Blumenthal M, ed. Garlic. In: The Complete German Commission E
Monographs. Therapeutic Guide to Herbal Medicines. Austin, Tex:
American Botanical Council; 1998: 134.

Ask the Doctor publications are available on the Internet at www.ATDonline.org.

H [].l.ﬂ@l] AH.L dSVYH

— SU011SaNY YIVIH UlOATOJ siamsuy

T2383x804
65110



