Garlic

\/amPIre Bane P:zza TOPng, and
Good for What Ails You?




On the Origins of Garlic
° Eggpt and India mention it 5,000 years

ago
o Chinahad it 2,000 years ago, Possiblg
4,000 years ago

> Babglonia had it 4,500 years ago

* Butnoone knows when garlic was ﬁrst

cultivated . . ..




Historg of the Herb

* Wherever humans have gone, garlic has

followed.
« Introduced to the U.S. with the colonists.

* Onlg found wild in Asia; evergthing else

called “wild garlic” isn’t actuallu garlic,
=

but a relative.
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Cultivated Garlic: The Lowdown
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* Groul:): Monocot

* F‘amilg: Liliaceae
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| owdown continued

Kingdom: Plantae Order: Liliales

Sub-—kinﬁg;clom: Tracheobionta l:ami!”: Lilaceae

Super—-clivision: SPermatoPhgta Genus: Allium

Division: Magnoliophgta Species: Sativum L.

Class: Liliopsicla Subspecies: var. sativum, var.

Subclass: Liliidae ophioscorodon
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| So you want to be a garlic farmer?
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Down on the farm . . .

» Garlic likes moist, well-drained sanclg loam or
loam soils with l’]igl"l OM.

* Soil PH best at 6% lime i PH<5.8.

* Garlic needs cold to grow, so Plant in the

autumn.

« Garlic love nutrients: fertilize in the autumn and

sPring and sl:)ring (36’1: again).




Still on thé farm

~ Mild climates are best, but some varieties can
tolerate cold. Are you in California or are you

iNn Minnesota”

* Cold climes lead to small bulbs, which means

inferior earlic or “hot” garlic.
g g

« “Hardneck” varieties can flower or create
“bulbils” abovegrouncl. Plant them for another

9earl




Smallville continued

o Garlicis grown in rows from Plantecl cloves.

2 J Onl recentl have |ant5 been rown to gain
Y 1) B 24 g

seecls; farmers have used bulbs for 3earsl
« Plant cloves Pointed side up for oPtimal growth.
s Mulchto keep weeds down, irrigate to keep the

soil moist.

* Harvest bg hand.




In the Barn

» Pull out garlic-shoots, bulbs) and all.
» Wash bulb C8F€FU”3 in water.

« Cure for several weeks: hang in bundles (10-15

Plants) for several weeks in well-vented room.
* Remove shoots, roots, and outer lager of bulb.

& Store accorcﬂing to use.
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The Root Cellar

* Planting stock:

* Store at 60-70% humiclitg and

room temperature.
* Kitchen stock:

* 32-40° F and 60-70%
humiditg. Room temPerature

decreases shelf life.

» Shelf life: 3-8 months
clePencling on breed.
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Now that 9ou’ve got f e

* Garlic is eaten raw or

COO l(CCl <

+ Also made into Pi”s,

Powdcrs, extracts, or oils.

* Pills are made from
Powclered garlic: crushed,
cl-ried) and choPPecl up until
grouncJ to Powcler, then
stuffed into a calr)sule for

release in the cligestive tract:

* Powders are used in cooking.
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Garlic, quuiﬁecl not clrg.

~ Garlic extracts are aged. Garlic is chopped up
ﬁnelg ancl then Ieﬂ' N alcohol For dears.

» Garlic oils are made 2 ways: a) steaming
crushed garlic and co”ecting the oils that
escape, or b) chop/crush garlic and soak in
Vegetable oil for 24 hours, then remove the

garlic ?ragments.
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Now that 3ou’\/€: got it, now what?

~ Adulterants are few: Pi”s may be mixed with
other compouncls to time the release of the
garlic. Oils and extracts use oils and alcohol,

resPed:ivelg.
~* Taken interna”g (ingestion).

* Distinct aroma is negated bg timing of release
and breakdown of ‘«39 chemicals (or bg use of

a breatlﬁ mint ancl a hOt shower)




Constituents

A JAN large number o{: suhcur comPouncls are the most imPortant

constituents and contribute to the smell and taste of garlic.

QDia”gl sulfide is believed to be an imPortant odor

comPonent.

OOrganosulmcur COITIPOUI’]Cl FOUI’]CI in Plants OF tl"lC g@ﬂUS

Allium. Principal component of the essential oil of garlic

oAllin- organic coml:)ouncl (amino acid) that is a natural
constituent of fresh garlic that not involved in the bui!ding of

Proteins
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Constituents cont...

oAllicin (C6HI00OS2) - chemical compouncl not Present n garlic n

its natural state but a degraclation Product From the natura”g

occurring cyctein 5ulmco><icle, alliin.

eWhen garlic IS clﬁoPPecJ or otherwise clamagecl, the enzyme
allinase acts on the chemical alliin converting it into allicin. Not a
very stable compound and clegracles slowlg up on stancling and
ral:)ic“g clestrogecl bg cooking




Analgtical Methods

* Extraction of garl IC
cloves with ethanol at <O

& Prociuces Alliin

* Extraction with ethanol
and water @ 29.G
Prbcluces Allicin onlg

* Steam distillation (100 Q)
converts the alliin to

dia”gl sulfides entirelg.
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Ch romatogram

Qualitative and quantitative assay for sulfur constituents (e. 4 Alliin,
A”icin) bg means of high Pertormance |iquid chromatographg or gas
chromatographg-mass spectroscopg methods.

All of the coml:)ouncls identified are breakdown Proclucts of the

Primar9 flavor compouncis
GC and GC-MS used to characterize allium volatiles

However, these chromatographic teci’miques are valued for stud9 of

compouncls of moderate thermal stabilitg

Thiosultinates trom a”ium species known to clecompose on iﬁeating

or attemPtecl GC analgsis
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How garlic works:

* When garlic is crushed, the comPouncl alliinis
converted into the compound allicin (gives of

characteristic garlic odor).

During digestion allicin is broken down into the

compouncl ajoene.

* Inthe gastrointes‘cina! tract, ajoene enters the blood

stream .

o Allicin and ajoene are comPounds that show the

most “healing potential”

20
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How garlic IS “appliecl”

) J lngestecl (natural/ Pl” form):

* absorbed into blood stream in f .t

, , -!
the stomach or intestines - _

* enters the gastro~intestina| tract |

* Tol:)ical (natural, Poultice)
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L J Poultice aPPliecl to wound/

infected area
* not recommencled because its

been known to cause second
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-
Possxale Treatment 1Cor:

Atherosclerosis Hypertension

Breast Cancer Intestinal Parasites
Bronchitits Magocardial Infarction
Colorectal Cancer Otis Media

Common Cold Prostate Cancer
Cough Roundworms
Diabetes Melitus Stroke
ngerclﬂolesterolemia Tuberculosis




How much garlic to take:

* For children, medical closage not

established yet.

N e, e — —

* for aclults, recommended medical

closage (ingestecb :

* Raw garllc (whole) Sl grams/ &ag

fresh (1 clove = approx. | gram)

* Capsules/tablets: 600-900 mg/ 1
3 $: 7

* Infusion: +g/150 ml water/clag

* Fluid extract: 4 ml/&ay

2 Q’I 0.0%-00.12 ml three times/daH :-

=




Ei:ﬁcacg

Anti~|ﬁ9Per’censi\/e activit9 (no consistent etfect)
Anti-microbial activitg (insui:ﬁcient data)

Anti-neoplastic activitg: epidemiological suggestion of
Positive etfect)

Anti-thrombotic acti\/itg (modes’c antil:)latelet effect)
ngoglgcemic activitg (no eicicect)

LiPicHowering activity (modest, Positive short-term
effect)
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Contraindications

To Patients with a known a”ergg to the drug

Consump’cion 01C large amounts may Increase tne risk o1c Pos’c
oPerative bleecling according toa stuclg done in 1995 in Journal

of Plastic and reconstructive surgery
No objections to use of garlic &uring pregnancy and lactation

Excretion of components of garlic into breast milk and effect on

newborn not 961: establisnecl

No Precautions rePorted concerning drug and laboratorg test
interactions, Pecliatric use or teratogenic or non-teratogenic

egects on Pregnancg

Overall level of saFetg to garlic reflected }:)9 its world wide use as a

seasoning in food
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Adverse Effects

Has been reportecl to evoke occasional a”ergic reactions such as
contact dermatitis (Chemical burns on skin) and branchial

asthmatic attacks after inhalation of the Powclerecl drug.

Ingestion of fresh garlic bu”as, extracts, or oil on empty stomach

may cause heartburn) nausea, vomiting and diarrhea.

When administered ora”g to laboratorg animals garlic caused
stomach ulcers) anemia, decrease in serum Protein, inhibition of

sperma’cogenesis and decrease in intestinal flora.
Garlic odor from breath and skin may be Pcrceptible

Processi ng methods greatlg affect chemical structure of garlic
Preparations and adverse effects can be eliminated bg proper

extraction and Prcparation method.

2%




Drug interactions

@  Avoid concomitant use of Garlic with:
® Anticoagulants: avoid concomitant use,
garlic may add to the egect OF _—

anticoagulants, Increasing risk for bleecling

complication
o

) AntiPlatelet agents and thrombolytic agents:
theoretical risk of increased bleeding risk ,

@ Serious concerns over surgery or

contraindications with anticlotting meclications;

such as Warfarin

¥ Patients on warfarin therapg should be
warned that garlic supplements may increése
Heeclmg times :

¥ Blood clottmg times have been rePortecl to (_

double in Patxents ‘cakmg Warfarin and garllc

supplements (Pharmaceutlcal Journal, 1991) .
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