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ABSTRACT - This study was investigated about the antibacterial effects of aqueous garlic extract (AGE) against
Escherichia coli O157:H7 (E. coli O157:H7), Salmonella typhimurium (S. typhimurium) and Staphylococcus aureus
(S. aureus). The minimum inhibitory concentration (MIC) of AGE against E. coli O157:H7, S. typhimurium, and S.
aureus was 24, 48 and 24 mg/mL, respectively. In addition, the minimum bactericidal concentration (MBC) of AGE
against E. coli O157:H7, S. typhimurium, and S. aureus was all of 96 mg/mL. The growth of E. coli O157:H7 was
significantly inhibited at the concentration of AGE 24 mg/mL at 24 hr post-incubation (p < 0.01), but that of S. aureus
was not significantly inhibited at the same concentration. However, the growth of S. aureus at the concentration of
AGE 96 mg/mL was significantly inhibited at 24 hr post-incubation compared to that of untreated bacteria (p < 0.01).
At the concentration of AGE 48 (p < 0.05) and 96 mg/mL (p < 0.001), the growth of S. #yphimurim was significantly
inhibited at 24 hr after incubation compared to that of untreated bacteria. With the results of this study, AGE can be
used as alternative to antibiotics and chemical food preservatives.

Key words: garlic aqueous extract, antibacterial effect, Escherichia coli O157:H7, Salmonella typhimurium, Staphylo-

coccus aureus

H oFe AEEC] fregel webA, HE BEZZE
o] g 9 AF Fuf mAEe] WA & AFRI U
wAZE HFEL v BA, F2 FEEHAL e HFR
SAR= dFHer AT 3oty AFEe] FRE ©
FaL le, o5 tigh kA AR Q] A AFR
Al gk #aleol Skt k. wEA FAEE X
S AFLAEETE Y EEZS 3R gte A
Eo| st =L et

vlE(Allium sativum L.y W3 (Lilliaceae) THE-(Allium)

"The first two authors contributed equally to this work.
*Correspondence to: Hu-Jang Lee, Research Institute of Life Sci-
ences and College of Veterinary Medicine, Gyeongsang National
University, 501 Jinju-daero, Jinju, Gyeongnam 660-701, Korea

Tel: 82-055-772-2352, Fax: 82-055-772-2308

E-mail: hujang@gnu.ac.kr

210

rfr o
)
Rl
o

allicin (diallyl thiosulfinate)®]]
A A=d', Eebge sgE
215 EAEHA] o st AY

—

A alliin (S-allyl-L-cysteine sulfoxide)°] vl S J&
F49l alliinaseol] 93] allicin® 2 &= Aoz 4
A AT Alliing] B3 A A E allicin®] -2}



22 thiosulfinate’} P|AES] Al BAHE AEY <]
a3 Do) SH7 ¢t vk-g-ato] Tl o] S-S A 3|
FgrozH dojuhs Aom LA ATHo.

A 2559 X8oE e FAEZo] AMEH I
Ao}, Be A5E fi HUA Alase] A S
ZEal QJojA Aol B2 ofEgo] EAISHEY, B, A&
H|zke] 2] Fo] tigh ea]o] Zopge] we}, 2]Fel| Al
He 2 F 34 BREAS HdXo] B HAREA
2 gAsor stk 2 e =r1ea ok wek AlA
ZHeo M AAES ol&sted Al 2FE AEE ¢
Sk A A AAGFEZ gt A7} HA ER
A AL NG A77L B QAT Yo,

Escherichia coli (E. coliye= =< ZFlo] A2sl=

oX 1% oX

FAFFLE i e er dExloy, O F
e HdAs THE AeR dEA vk BAd oA
ool e Agolle @5 wet va zolrt Avle
SR, AAReE BEol o SR Yrhde Hes &
HA AT

Salmonella®s & ZFHAA 2] &l 2d49] &
718 AEW 71WAEo=A Alght FES HIRS
of ZpAAl] de] XS Tt o] £ HitFEol
Abgell tigh ZHd o] =L Slo] oy edE AES
Folo 435S dovlne FEud A% £@ A
ZoltHd. drdel FASe dd AuS st o
T ASBEAD 2N, Aol AFE3} FEF
25 fF7lE Aem dEA dn?

Staphylococcus aureus (S. aureus)y= LHYA FHO=
shsddst 9 A5 dduer AFANY T8

Aot A EEFTE2 AFAol ot 7], EY

dEol HFEE KA
gl SsiA ArtEe AEas ARl TE,
Ak gl g 52 dedlE FE 4SS dAA9] sht
A Wrk o 54 534 FELS Lo AKX o]
EA & 4 ok Barse] .

7|E mheg o] &3 B2 ATES, 12 /e AFE

HrAFx

i
.
i
ta
1o,

29l AFe, AFERl et v
(MIC, minimum inhibitory concentration)®} AAd5%

(MBC, minimum bactericidal concentration) T3, 2%

Sl @ vhs FFEE A Ao e F0
49 wAN 5 B ARE 2 ATk,

Mehd 2 Avelae nisFE g R 0 4F
nEA 2N e dois] Slajel, 2 AFEF
E. coli O157:H7, Salmonella typhimurium (S. typhimurium)
23 S, aureusd W3l vlEFEE2 MIC, MBC, 18
AL ARl mE S AR 55 Els] Sl

Antibacterial Activity of Aqueous Garlic Juice 211
RS
Materials and Methods
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Results and Discussion
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Table 1. Antibacterial activity of different concentrations of aque-
ous garlic extract

Inhibition zone (mm)

Strains
192 mg/mL" 96 mg/mL 48 mg/mL 24 mg/mL
E. coli
O157:H7 10 6 3 !
S. typhimurium 5 3 2 0
S. aureus 14 10 8 2

YConcentration of aqueous garlic extract.

Fig. 1. Inhibition zone of aqueous garlic extracts (AGE) against E. coli O157:H7 (A), S. typhimurium (B) and S. aureus (C). C: treated with
saline, a: treated with AGE 192 mg/mL, b: treated with AGE 96 mg/mL, c: treated with AGE 48 mg/mL, d: treated with AGE 24 mg/mL.



Table 2. Minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of garlic extract against
Escherichia coli O157:H7, Salmonella typhimurium and Staphy-
lococcus aureus

Strains MIC (mg/mL) MBC (mg/mL)
Escherichia coli O157:H7 24 96
Salmonella typhimurium 48 96
Staphylococcus aureus 24 96

48 mg/mLol] W+ AR|gke] F7|= S, aureus, E. coli O157:
H7, S. typhimurium =22 e ol S A+454
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B, nfsFE=9 el E. coli O157:H7=} S. aureus7t
S. typhimurium BT 7540l =& FOZ AIREHY. 3
H, MBCOl eI, E. coli O157:H7, S. typhimurium —1
2|3 S, aureus 25 96 mg/mL<S YERJSITH

T8} 2008V TP e WE uwsEe E coli S
typhimurium, S. aureus®| e+ FABINE ZAMSH A,
7tEelA] &2 AntsFel 7tEs visFel Hl&| 2E
TN =2 FJHadE BIorm, AulsFe] E coli, S.
typhimurium, S. aureus®] T3 MIC= ZHZb 8.0, 2.0,
1.0 mg/mLol AT BTk 4 5(2004)VS AvlsS
E3} ethanolZ FE3t] Tt aHE ZASE 23 ethanol
FEE0] & FEE 98] FaEd0] =3%em, ethanol
FZE9 E coli, S. typhimurium, S. aureus®| g MIC
£t 27} 0.5, 0.5, 1.0 mg/mLo Atk K&, Wb,
A (19972 vls9] & FFEY ethanol FEE9] E
coliol] W3t +24E Blwg A3, & FFE°] ethanol
FE2E Bt} E colil e 8 0] Eoktha st
Atk A, Garba (20132 AR I wWEW, vis
o] = FEE] E colil tHE MICS MBCE= 27+ 100
Z+ 200 mg/mLeIR ™, 8. aureusdl] the MIC2} MBCE
Z+z} 2003 300 mg/mLO| U T Hu3IRATh B Ao 2
B, ke FEUNH FEE89E aEsitiets, o)
F(2008)"2] ATk A 5(2004)*02] A7+ Azpe} vw s}
o ws FEEY E coli O157:H7, S. typhimurium, S.
aureus®] g MICS MBC7F =1 ®EH, Garba 5
(2013)*¢] A4} Bl = wf-- WA YERsT. o]
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Fig. 2. Bactericidal effect of aqueous garlic extracts against E.
coli O157:H7. The bacteria were incubated with different concen-
trations of aqueous garlic extract (0 (H), 24.0 (@), 96.0 (A ) and
192.0 ( ¥ ) mg/mL) for 24 hr. Bacterial viability was measured
based on CFUs on culture plates for three independent experi-
ments on 0, 4, 8, 16 and 24 hr post-incubation.

'p <0.05, “p<0.01, ™p <0.001, significantly different from the
untreated-control.
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Fig. 3. Bactericidal effect of aqueous garlic extracts against Sal-
monella typhimurium. The bacteria were incubated with different
concentrations of aqueous garlic extract (0 (H), 48.0 (@), 96.0 (A)
and 192.0 ( ¥ ) mg/mL) for 24 hr. Bacterial viability was measured
based on CFUs on culture plates for three independent experi-
ments on 0, 4, 8, 16 and 24 hr post-incubation.

'p<0.05, "p<0.001, significantly different from the untreated-
control.
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Fig. 4. Bactericidal effect of aqueous garlic extracts against Sta-
phylococcus aureus. The bacteria were incubated with different
concentrations of aqueous garlic extract (0 (H), 24.0 (@), 96.0 (A)
and 192.0 ( ¥ ) mg/mL) for 24 hr. Bacterial viability was measured
based on CFUs on culture plates for three independent experi-
ments on 0, 4, 8, 16 and 24 hr post-incubation.

'p<0.05, "p <0.001, significantly different from the untreated-
control.
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