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CHAPTER 1

INTRODUCTION

The omnorob] acthvany of gerlic s meimly doe 1w the presence of most biokogically active
compomd thx i Alcn AThan ( Gelhvlhbosalfinet=) has solftvdnd modifying actvity and

2 = czpebls of mhibirne selfivdn] enzvimas. Allicn I pot present in raw garlic and they are

1

foarmed poadiv by the acton of the ezvme 2llinese.
Gz Bzs besn wsed for thonsends of vezrs doe 10 its madicinal properdes. It is having wide
speco of 20oon. Alone with aoibacianiz]. zntiviral, znrifimeal. andpriozoal, it 1s also shows
ez oo the czrdovascaler 2nd immune systams. Garlic shows antimicrobial activity agaist
2 wide rzmee of Grzm-posiive znd Grzm-negznve bactera

Azamz (19 specias). Cmnzmomom (15 speries). Sahaa (11species), Thymus (11 species),
Lzr=p> Tzrm=ind Phyilanthes Jawopha are some of the planis showing annbactenal

oDy
E -2

1.1 HISTORY OF GARLIC

Gzrlic ( 4rum sammum ) member of Alliaceae family, is a widely used as spice. It originated
m Ceotrz] Asiz2 in the region that covers modem day Kazakhstan, Kyreyzstan, Tajikistan and
Uzbelasizn. From there 1t spread 10 other parts of the world through trade and exploration. It is
belizmvad thzt gzric was first culuvated by the Sumenans, 5000 vears ago in the shore of
Mednearanean sea.

Garlic kas been highlv valied highly valued for its medicinal properties cultivated and used
worldwide. The presence of many biologically active substances in garlic, especially in its
undergroend bulb, makes the plant suitable for use in altemative medicine.

Garlic can be providad in the form of capsules and powders, as dietary supplements and thus
difTer from convenutional food or food ingredients( Magnys eral.,2021). Garlic is also effective

azainst anubiotic resistant organisms. Garlic extract has antimicrobial activity against oral



bacterial specics, particularly gram-ncgative species (Kshirsagar ef al,2018) Allicin is the

main compound in garlic which is responsible for its antimicrobial activity.

1.2 HABITAT

Garlic plant can grow in various habitat. It is cultivated in drained soil and requires full sun
exposurc. Garlic can tolerate a wide range of soil types but extremely acidic soil as well as

hecavy soil is not suitable for this crop. It mainly prefers loamy soil with good organic matter
content,

It is a crop that requires very low maintenance but requires regular watcring. It is important to
provide adequate moisture and proper drainage facilities for the optimal growth of the crop.
This also helps to increase the resistance of the crop towards various discases and pest. About

12-18 degree Celsius is the temperature requirement of garlic during its vegetative growth.

1.3 MEDICINAL USES OF GARLIC

Heath benefits that are associated with garlic are attributed to its anticancer, anti-inflammatory,
antifungal, antiviral, and antibacterial activity ( Bhatwalkar et al., 2021). Garlic extracts have

also been used in rescarch on diabetes, which confirmed its effectiveness in reduction of blood

glucose levels (Ohaeri 2001 Eidi et al. M) For the last few decades, the incidence of

microbial infections caused by multidrug-resistant pathogens has increased dramatically.

Multidrug resistance (MDR), defined as the ability of a microorganism (o resist the action of
an administered antimicrobial drug despite carlicr sensitivity to the substance, has become a
significant public health threal, as almost all antimicrobial agents available are subject to the

problem (Jyoti et al. 2014, Magiorakos et al. 2011; Gackwad and Trivedi 2013). Garlic is
know to show antimicrobial activity against both gram-positive and gram-negative bacteria.

Extract from the underground garlic bulb, especially its compound allicin (diallyl-

inhibits the growth of many specics of Gram-posilive and Gram-negative
bacteria ( Yoshida et al. 1999; Tsao and Yin 2001; Bakri and Douglas 2003). Therefore, garlic

¢ antibiotics. Garlic is best know to boost immune system by
es, lymphocyies, natural killer (NK) cells, dentritic
ol, blood pressure. Garlic compounds exhibit

thiosulfinate),

is an excellent altemmative to th
stimulating certain cells like macrophag

cells and cosinophils. It lowers calory, cholester



multiple types of antibacterial activity and have cnormous potential to be developed into novcl

antibactenial agents ( Bhanvalkar et al., 2021).

BOTANICAL CLASSIFICATION OF GARLIC IS AS
FOLLOWS:

Kingdom Plantae

Order Asparagales
Family Amaryllidaceae
Subfamily Allioideae
Genus Allium

Species A.sativum

1.4 OBJECTIVES

I Extraction of garlic in polar and non polar solvents (ethanol and hexane).

2 Identification of antimicrobial activity against Gram-positive and Gram-negative bacteria

(Escherichia coli , Staphylococcus aureus).



CHAPTER 2

REVIEW OF LITERATURE

2.1 REVIEW ON PREVIOUS WORKS

Previous studies on Allium sativum conclude that it is known to act as antibiotic and no
resistance to it has been reported. It is know to be resistant against a wide spectrum of bacteria,
fungi and viruses. Various tests has revealed that the antimicrobial activity of garlic is totally
depended on Allicin compound . This compound present in garlic is three times more effective

on gram-positive bacteria than gram-negative bacteria.

It has beneficial effects on cardiovascular and immune system. The dosage of garlic as an
antibiotic varies from person to person. The best way of consuming garlic is by eating them on
an emply stomach. This is because bacteria is exposed and cannot defend itself from resisting
to its power. Some people shows allergic reactions to garlic, taking garlic supplements may

increase the risk of bleeding in some people. Where as it can prevent cold and flu virus in
others.

Eating raw garlic can protect an individual from cough, fever and cold illness. It is also said
that green sprouts from the top of bulb is caused due to improper storage such garlics are not
good for eating. Sprouted garlic can be eaten but make sure that you remove the sprouts as they
are bitter in taste. Due to the anti-platelet propertices it is known to be a blood thinner ( prevents

the platelets from clumping together to form a clot). Anti-platelets are taken by people who
had heart attack and stroke.

Current studies on garlic is that it showed strong anti-cancer activity, particularly digestive

tract tumors, garlic supplements to reduce blood pressure in people with high blood pressure.

Rescarches linked this effect to al6-40 percent risk of experiencing cardiovascular cvents.



e e T R YT T I
R R b AR P bt i e s
T SRR i Bt e e L b e B ; -
b N T S RV S O SeC e PR &
o Ry SRR T S ”
* BRI Fa sy 2l i i A Wbt >

2.2 Allium sativam ( commonly known as Garlic )

Studying the antimicrobial propertics of garlic helps us understand how garlic can inhibit the
growth of bacteria. Garlic can fight against various bacteria, viruses, fungi, and parasites.
Hence garlic is used as a natural remedy for infections and illnesses. Garlic has been
iraditionally used as a home remedy to treat various in fections, because of its antimicrobial and
antiviral propertics, one such example is usc of garlic against warts. Garlic is crushed and

directly applicd on warts to climinate them over time.
Garlic is also used to treat various illnesses. Some of them are listed below

. Garlic against Cold and Flu : Consuming raw garlic may alleviate cold and flu

symptoms duc to its antimicrobial propertics.

Garlic for Ear Infections : Garlic oil is uscd to treat ear infections. It is prepared by

3%}

crushing few cloves of garlic and mixing them with olive oil.

3. Garlic against Acnc : Antimicrobial properties of garlic help to reduce acne. Crushed

garlic is directly applied on to the acne.

Garlic for preparing face mask : Crushed garlic is mixed with honey and this is applied

to the face for glowing skin.

Garlic for high Blood Pressure : Including garlic supplements or incorporating garlic

in our diet can reducc or lower blood pressure.

Garlic for reducing Acidity : It may help to reduce acidity due to its ability to regulate

6.
digestive processes by promoting the production of digestive enzymes and gut bacteria.

Garlic is also believed to lower cholesterol and improving circulation. Hence it reduces the risk
of stroke and heart diseases. Its beneficial effects on cardiovascular health attributed to its
ability to improve blood circulation. Garlic contain a chemical compound known as allicin
which is an antioxidant, it can reduce the risk of chronic diseases like cancer. Garlic is
associated with various health benefits, such as boosting immune system, having potential anti-

inflammatory and antioxidant effects. Modern studies on garlic explores health benefits.

10



Extracts of garlic has been found to help in wound healing by promoting tissuc regeneration,
reducing inflammation and preventing infection.
Hence modern studies on garlic continues to support the traditional use of garlic in medicine,

i1s potential as a remedy for various health condition.

13+



2.3 STAPHYLOCOCCUS A UREUS

tis a gram positive bacteria that cause 3 variety of discases. Infections caused by this pathogen
arc common both in community acquired and hospital acquired scttings. The treatment is
challenging duc to the introduction of multi-drug resistant strains such as MRSA ( Methicillin-
resistant Straphylococcus aureus ), VRE ( Vancomycin- Resistant Enterococci). S. aureus does
not causc infection on healthy skin normally. By jf they are allowed to enter the internal tissues
or blood, these organisms can cause a wide variety of potentially serious infections and
diseases. ( Taylor, 2023). 1t is a common commensal of humans and its habitat is moist
squamous cpithelium of the anterior nares. Healty individuals are having small risk. But finite
risk of contraction an invasive infection caused by S. aureus, and this risk is increased among
the carriers. ( Timothy J. Foster,2004). Its activity can range from harmless colonization on the

skin and soft tissue infections, pneumonia and bloodstream infections.

Treatment normally involves antibiotics, but some strains have developed resistance, making
management challenging. There have been many studies on S. aureus due to its importance on
medical field. These studies cover epidemiology, antibiotic resistance, virulence factor,
pathogenesis and various treatments. Some of the recent studies on this organism focus on
genomic analysis to understand the evolution and spread of antibiotic resistant strains. Non
pathogenic strains of S. aureus may be used for research purposes such as the study of bacterial
genetics, physiology. Some of the strains of S. aureus have been engineered to produce useful

compounds such as enzymes, proteins. They are also used for biotechnological applications.

However biotechnological , medical and industrial application of these bacteria are limited as
compared with other. Some of the species of Straphylococcus such as Straphylococcus
carnosus is used in food industry for fermenting and flavoring purposes. This bacterium helps

in breaking down proteins and contributes to characteristic taste and texture of fermented

meats. S. aureus plays a crucial role in several ways like:

| Antibiotic development : Development of vaccines targeting specific strains to prevent

infections or reduce its effects.

2. Drug Testing : Thése organisms are used in laboratorics for testing eflicacy and safety of

Pharmaceutical compounds ( antibiotics and antiscptics).

12



1 piofilm Rescarch : Understanding the concept of biofilm formation helps 1 dovelopng
arategies 10 disrupt biofilms, which is crucial for treating seripus infections selzted wah S
2urCUs:

4 virulence factor targeting : It involves developing drugs aimed z1 wezkening bacierizm
ability 1o cause disease.

2.4 ESCHERICHIA COLI

It is a gram-negative bacillus that is a cavsative oreanism of many dizrrhea] diseases Fie
ravelers diarthea and dysentery. E. coli is the most omnmt;n pathogen keadmz to
encomplicated cystiis and internal illnesses thay inclodes pnemmonia. bacterezmz zad
sbdominal infections such as bacterial peritonitis. Illness causad by thase orezzrisms have 2
burden on patients. So appropriate recognition and treztment is required (AMueller e al, 2023}

E coli. 15 the most common bacterium found in human gastroinissiinal tract znd is not viralam
i this setting. Virulent E coli. affects wide range of eukarvotic cellular processes likz cell
signaling. 10n secretion, protein svnthesis, mitosis, cvieskeletal and mitochondrial fencrionine
( kaper et al, 2004).

The most 1mportant application of E coli. in the medical field mmvolves the preparziion of
aruficial human insulin by Biotechnology. Importance of E coli lies in vanious domams 1Re:

1 Biological Research : E coli. 1s most commonly used in research smdies beczuse of ease of
manipulation. and rapid growth rate. It is used for understandmg biological processes such 25
gene regulation, DN A replication, and protein expression.

2 Biotechnology : E coli. is widely used for the production of recombinant proteins, enzvmes
and pharmaceuticals. For the large scale production of compounds like msulm, srowth
bormones and vaccines.

3 Environmental aspects : E coli. 1s used panicularly in checking water quality.

+-Medical Research and Diagnostics : Some strains of E coli. are pathogenic n may cxuse a
wide range of infections in human body including urinary tract infections, gastrointestmal
Ulnesses, and bloodstream infections. Studies done on these strains has lod to achvances m
diagnostic methods, development of antibiotics and sirategics for control of various infactioas.

13



industry - E coli. can be harmful in . Ak
: L d in food producti ; ful in food il it contaminates the food. But some of its
. in roducti ik . A
strains e Lo G on. like cheese making and yogurt fermentation. They can also

proVidc flavor and texture to the food products.

Contamination can occur in food industry through improper handling of food products,
contamim[ed water or contact with fecal marter during its production.

14




CHAPTER 3

MATERIALS AND METHOD

influcnce of garlic bacterial growth was studied with the help of both gram positive

™
pactenia qnd gram negative bactena i.e Staphylococcus aurcus and E coli.
scteria and &
The following matcrials are used for the study of antimicrobial cfTect of garlic:
1. Garlic 408
2. Ethanol
3. Hexanc

4 Montar and pestle

Soxhlet apparatus

‘h

6. Beaker

7. Dimethyl sulfide (DMSO Solution)
8. Test tubes

9. Nutrient broth

10. Agar agar

11. Autoclaving machine
12. Incubator

13. Petriplate

14. Cotton swab

I5. Tip

16. Pipette

I7. Negative control

18. Positive control

19. Gel puncher

Antibiotics is taken as positive control and DMSO is taken as negative control.

15



vas peeled and wei
esh 8 garlic was P 1d weighed for 20g. It was then crushed by using mortar and

warlic is wrapped
crushed 8 pped with filter paper so that no picces of garlic stuck inside the

3.1 Fres
pCSl]

soxthl appamus
used . |

so\hlct apparalus is uscd for the extraction of garlic. A Soxhlet apparatus consist of mainly 3

Pcrcol'uor ( boiler, where solvent circulates), a thimble ( made of thick filter paper), and

i siphon (it pcrlodlcally empties the thimble).

The garlic which is covered with the filter paper is now placed insidc the thimble and about

500ml 0
fixed at 70
g cycles. As

reaches the con

 cthanol is poured inside the round bottom flask. The temperature of the apparatus is

degree Celsius. Ethanol is a highly volatile liquid, cxtraction process undergoes 7-

the ethanol evaporates it takes the essence of garlic along with it. When the vapor

caches
r flask

denser which is provided with water inlet and outlet, it condenses andr

(he thimble. And when it reaches a particular level the liquid moves in to the round wate

through the siphon.

coilccled .

This process is repeated 8 times and a brown color extract of garlic was

n was evaporated with the double boiling method and allowed to cool. Then

(he residues of garlic was then mixed with 10ml DMS solution.

This brown solutio

Weight of this solution along with the container is 9.2g ( weight of the contain er 0.9g).

arlic is taken and extracted with hexane by the soxhlet apparatus.

Again 20 grams of g
e than ethanol, it takes lesser

grees Celsius. As hexane is more volatil

Temperature is set at 70 de
15 cycles was completed, no

ense as compared with ethanol. About
as cooled and evaporated

in the solution. The collected extract W

by using double boiling method. It was then mixed with 10ml DMS s

time to evaporate and cond

particular color change occurs
olution.

Weight of the solution along with the container is 7.8g ( weight of the container 0.98).

16



vy

Jrlic extract is mixed with DMSO, it is sorted as 100%, 50% and 25% of

ol ]
fie [ garlic extract from hexane and cthanol. Each test tube was marked with the

ccﬂlralions 5
0

oncen” ations:
¢

e a0 ipacterial 2
T in three different days and it involve inoculation of bacteria on the first day, growth

(¢ don€ ) _
af pacteria OP the sccond day and activity of desired bacteria ( E coli. and Staphylococcus
0

ctivity is completed in three consccutive days. Three different procedures

the extract on the third day.

32 PREPARATION OF NUTRIENT MEDIA ( Day 1)

(LIQUID MEDIUM PREPARATION)

T : ' ; 2 i
he nutrient broth was prepared by dissolving 1.3gm of nutrient broth in 100mI distilled water.

T
ol tubes were filled with Sml of nutrient broth and were sterilized using an autoclave ((

17



121 degrees Celsius for 15-2¢ minutes). Afier steri
clsius. Over night incubation is done.
)77 37 degrees Celsius 7
of

lization it is kept in an

oLID MEDIUM PREPARATION )
S )
pay 2( dia was prepared by mixing 1.3gm of nutrient broth and 2gm of agar agar in
edi
grient agar m ter. ( by using 100ml distilled water we can prepare 5 plates, almost 20m]
.l a . . | .
ooml distilled ‘: media was autoclaved and 20ml each poured into sterile petri plates under
late.) The _
C .
g 0!-1 :onditions. Wait for 15 minutes.
aseplic

18
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A
PN
N

ach bacterium was preparcd using sterilized cotton swabs. A sterilized swab

qcultur® ofc '
cdipped (he bacterial SUSpENSIon and moved side to side from top to bottom leaving no
g dl
Wik
o uncovcrcd. The pl
paL

patthe ent!

ate is rotated to 90 degrees and the same procedure was repeated so

re platc was coated with bacteria. Four plates was taken and two of them was coated

and otl
prcparcd, wells of 6nm diameter was made by using a gel puncher. Before

her it is also sterilized. The wells are labelled with a permanent
of each concentration is

oE coli Ler two plates with S aurcus.

Wil

ace the law 15
with the gel punc
%, 50%, 25% , positive and negative control. Sample

oIl according to the label with the help of an electric pipette.

0
making wells

marker for 100
filled int0 the w

cs was loaded 1n such a way that it is not
dard antibiotics is kept and also a negative control that

t was kept undisturbed overnight.

overflowing from the well. After loading

The sampl
the samples positive control that is a stan

is DMSO was loaded into one of the well. And 1

19
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CHAPTER 4

OBSERVATION AND RESULT

ial property of garlic is the study conducted to observe the effect of garlic on

bJClCnal stains. Here we used both gram-positive as well as gram-negative bacteria

Jococcus aurets and Escheriachia coli . Garlic extract was taken using the saxhlet

giforent
gtis Staphy
and conv
cqtrations- Then bacteria prepared on in the agar plate for the test. The extract of difTerent

o erted to 100%, 50% and 25%. To observe the effect of garlic in these

ratus

ration that 18 prepared is loaded in the well created on the agar plate by using a

comi‘ﬂl
o It was kept over night to observe the result. We got the result in E coli. Bacteria.

micﬂ‘-pipcn ) . al A
ion on antibiotics- Gentamicin we got was almost 1.9cm, which shows the plate

Zon¢ Ofiﬂhibill
working. The negative control was DMSO to show that the zone is produced only duc to the
)

effect of allicin present in garlic.

Table 1: Effect of garlic extracts on £. cofi and S. aureus in polar and non-polar extracts

E. coli S. aureus

Concentration | Zone of inhibition (in cm) | Zone of inhibition (in cm)

Ethanol Hexane Ethanol Hexane
25% 08 09 - -
50% 1 1 - L
100% 1.4 1 e K

Zone of inhibition was formed in all the concentrations except the negative control. From this
we can conclude garlic shows antimicrobial activity against E coli. bacteria. In the case of S
aureus bacteria the zone of inhibition was formed only in the positive control that is in place of

antibiotics. This shows parlic does not show its activity against S. aurcus bactenia.

2



| Fie A shows the plate with gram-negative bacteria( £.coli) with concentr
Q.

RESULT WITH E. copy

ations

100°6.50% and 25% extracted with polar solvent ethanol.
| =

Fig B shows the plate with gram-negative bacteria (£.coli) with concentrations
100%.50% and 25% extracted with non-polar solvent hexane.

21



Fig C shows the plate with gram-positive bacteria ( S.aureus) with
"

concentrations 100° 5.50% and 25% cxtracted with polar solvent cthanol.

Fig D shows the plate with gram-positive bacteria (S.aureus) with
concentrations 100%,50% and 25% extracted with non-polar solvent hexane.

22



CHAPTER 5

DISCUSSION

Antimicrobial activity of garlic extract against E.coli and S.aureus shows that garlic has the
ability to inhibit the growth of E.coli bacteria in the given concentrations that is 100%, 50%
and 25%. According to our results it is observed that the zone of inhibition is more for 100%
concentration of garlic extract that is1.4cm. Garlic extract was taken through soxhlet apparatus
by using ethanol and hexane as the solvents. In both the cases garlic extract shows higher
activity in 100% concentration. Where as we observed that it does not show any activity against

S.aureus bacteria as no zone of inhibition is produced.

The phytoconstituents of garlic have long been known and its antibacterial properties have been
widely reported (Roy et al., 2006). The antimicrobial activity of extracts of garlic have long
been linked to the presence of some bioactive compounds. These secondary metabolites also
serve to protect the plants themselves against bacterial, fungal and viral infections (El-
Mahmood and Amey, 2007). These bioactive compounds are known to work synergistically to

produce various effects on the human and animal subjects (Amagase, 2006).

The sensitivity of the £. coli to garlic was more or less the same in 25% and 50% concentrations
of ethanolic and n-hexane extracts, but at 100% concentration the ethanolic extract had a larger
inhibitory zone for E. coli. According to Cheesbrough (1984) an antimicrobial agent which
the diameter of the zone of inhibition is above 3mm, the organism is said to be sensitive

but if it is 2mm or less than that, the organism is said to have resistant against the particular
agent.

The phytochemical and antimicrobial property of garlic extracts against three bacterial isolates
(Escherichia coli, Staphylococcus aurens and Pseudomonas aeruginosa) was studied by Garba
let al., 2014. The aqueous and methanol extracts showed potency against E. coli with the
inhibition zones of 24.0mm at 200mg\ml and 23.0mm at 200mg\ml respectively. In the present

study also E. coli was inhibited by ethanolic and hexane extracts.

According to the results of Khashan, who assessed the antibacterial activity of extract of garlic

against S.aureus bacteria found that concentrations of garlic extract ranging from 10 to

23



somg\mL were unable to inhibit the growth of bacteria. Escherichia coll was lcast suspectible
ond shows minimum sensitivity when tested against 40mg\ml with an inhibition zonc of 14.2-
0.8mm and 16.3-0.7mm using agar disk diffusion and agar well diffusion methods.

In a study on Staphvlococcus aurcus, Escherichia coli and Klebsiella pneumoniae, Abidullah
ot al, (2021), examined the susceptibility of the test organisms against the garlic extract and
found that isolates of these bacteria were sensitive to the concentration of 10micro litre garlic
of agar media in using diffusion method. In addition 2! largest clear zone on £.coli that is

27mm concentration against among microorganism.

The extract of garlic contains a varied range of antimicrobial/antibacterial potential which are
effective against Gram-negative organisms (E. coli and K. pneumoniae) and Gram-positive
bacterial Staphylococcus. According to Abebe, 2003, the components which bring about this
effect are the allicin which mainly inhibits the growth of bacteria by inhibiting the DNA and
protein synthesis partially along with RNA inhibition synthesis as the primary target.

The present study result also suggest that garlic exhibits a large clear zone against E. coli,

comparable to the antibiotics used in the study. Hence its use as a common remedy is justified.

24



CHAPTER 6

CONCLUSION

Garlic1s @ herb which is widcly used all around the world in food and as a flavouring agent.
The bulb of te plant is the most commonly used part.Garlic is a strong antimicrobial agent, it
inbihits the growth of both gram-positive and gram-negative bacteria. The antibacterial
property of garlic is purely due to the presence of an active compound present in it that is

allicin.Raw garlic does not contain the presence of allicin, it is formed by the action of enzyme
allinase.

The study was done to observe the antimicrobial activity of garlic on both gram-positive and
gram-negative bacteria. Escherichia coli was taken as the gram-negative bacteria and
Siaphylococcus aureus was taken as the gram-positive bacteria. The garlic extract was taken
from raw garlic by using soxhlet apparatus in both polar(Ethanol) and non polar(Hexane)
solvents.Extract was the evaporated by using double boiling method to remove the
solvents.Then it was dissolved in DMSO solution and converted into different

concentrations(100%,50% and 25%).The antibacterial test was done by using well diffusion
method and the result was obtained on the 37 day.

In the present project zone of inhibition was observed only with gram-negative bacteria ( E.coli
). And no zone was observed with the gram-positive bacteria(S.aureus) . The antibiotics
gentamicin showed a zone of inhibition of 1.9cm which shows that the plate is working. The
negative control was DMSO solution which didn’t produce any zone. It shows us that zone of
inhibition was produced only due to the effect of allicin present in garlic. More activity was

shown by the 100% concentration of garlic extract.

The present study claims that Garlic is a strong antibiotic agent. And this property of garlic is
due 1o the presence of a compound allicin. Further studies can be done to find the uses of garlic
for the prevention of drug resistance microbial diseases.
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