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Allii sativi Bulbus(garlic) have been shown to possess medicinal value, in particular, antimicrobial activity. In this
study, we compared the efficacy on some pathogenic bacteria and fungus among several different extracts(water,
hexane, ethyl acetate, methanol, chloroform) of Allii sativi Bulbus. Animal pathogenic bacteria and fungus(S. gallinarium:
KCTC 2441, S. flexneri. KCTC 2361, E. cloacae: KCTC 2006, K. pneumonia; KCTC 2208, C. albicans: KCTC 1940)
were used to test by measurement of minimum inhibitory concentrations(MIC) and disc diffusion. Allii sativi Bulbus were
cut and mixed with water at 37°C about 24 h and filtered, and several different solvents(hexane, chloroform, ethyl
acetate, methanol) were respectively added to separate the fraction of each solvent. The antimicrobial(bacteriocidal) and
antifungal effect were apparently shown from water extract, hexane and ethyl acetate extract against using
strains(Staphylococcus gallinarium, Shigella flexneri, Enterobacter cloacae, Klebsiella pneumonia, Candida albicans).
Especially, the water extract showed the superior efficacy. And the clear zone size of water extract (11~27 mm) was
greater than that of gentamycin, hexane extract and ethyl acetate extract against S. gallinarium, S. flexneri, K.
pneumonia and C. albicans. Minimum inhibitory concentrations(MIC) of water extract appeared to around 2.0~7.5 mg/m{
against S. gallinarium, S. flexneri, E. cloacae and K. pneumonia. The greater activity was shown by water extract
because the MIC of water extract for C. albicans observed in very low concentration(<1.0 mg/m) compared to
hexane(5.0 mg/mf) and ethyl acetate(10.0 mg/mé). Therefore, these results exhibited that water extract of Alli sativi
Bulbus have stronger antimicrobial activity than hexane and ethyl acetate extract, and may be useful as topical
medicine of superficial infections causing C. albicans as well as antifungal agents.
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ol thal Baskn 2P, Block 52 ohZelFiolA ofuly
olalo] A7l AMSYCHL MBI Uk KFY o1 REES ¥
2l RE Allii sativi Bulbusg} Glni OR)4:-4}, allicin, allisatin,
alliridi £ 836t UL A allitridie B8l ABE L
Qr}.  Allicin®  vitamin Bl3} ZAE35KY thiamine allyl
disulfide(TAD)E &4} aneurinasedl] Q)3 Balizlo] Zhdtoll
A &5 SoldiX i, Aulol [EE ozt WRE w
vitamin B19] ZF g HEBIC) o]AZtAY] Weizmann 18} ¢
FoolE XE aBe) 2A HAUEE ATl B 1¥s
=0, allicinO] cysteine proteinase % alcohol dehydrogenase&
A, 018 FAES A, Egol, dlolzix 2 g9 vy
Eol 2] Ex51a Jrhe FolA Zdal 317 AT Bl
BICE ZZole K FEES ALY JATQ! Helicobacter
pyloridt S ARISh= 37} A1, Staphylococcus entertoxins A,
B, C¥® mu} ohla} Aspergillus parasiticus9} aflatoxin3} Z+&
mycotoxins& Aot YedA Qr¥®. wdl Entamoeba
histolytica®} Z+& AU j]Q%Q] MAEAS AMETY, human
cytomegalovirus, influenza B & herpes simple virus type 1, 2,
3 29 njolgi 2o MaZEE0) Ukl HASHL YTk, 019 2
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KCTC 2006, Staphylococcus gallinarium: KCTC 2441)3} &S84
T+ 2Z&(Shigella flexneri: KCTC 2361, Klebsiella pneumonia: KCTC
2208) 121 R 15(Candida albicans: KCTC 1940)& AHEEIX
Tl HiXl= TSA(Trypticase-soy agar)®} SDA(Sabroud dextrose
agar)E AMZ3IG L viXIQ} wiX] =AM AJeFE2 DifcoAl(Sparks,
U. S A) &S ARSSIITH
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1) K#=9 dAel
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2) K9l g3 R2E

E7 ARA A1 20 g2 180 e 34 EFS0l BHAR)
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acetateZ(360 mt)S 353N} A9 2SS WHOE chloroform
I methanolg &AM OZ Bl 242} 360 mE LATE 2
ZoA] EHelg 891 FZEEE rotary vacuum  evaporator
(EYELA, N-1000)5 108§ ZHet SEAAA g2 BB E36~38
n)E Adol ARSI
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ng/n)E MG HulQE AEFF 10 w15 x 1098 BF
Bl 37 TolA} 18~20A12) 1E wiBIATt. L Fof 7 wi kel
2 BA=LE 3|45k 100444 Mueller-Hintone agar plateol]
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T X%} Zoll gentamycin(25 mg/ml), +HEE(10 ng/mt)} &
e REE(40 mg/ml)E 20 R F5:A1Z] filter paper disc(®
6 on, Toyo Roshi Kaisha Ltd., C1012602)& =231 37 Toll
A 24A17F eiIE th2ol disc FH 9 MK M EHclear zone)
9 AL £l FAHE RABIYE. 1211 ©@Ed 53
£ UER $RZE00A clear zoned) HHEE THA] 34AIA
FEBIAT.
3) 4 Adl =T (Minimum inhibition concentration: MIC) &%

N HEN X (TSA, SDA) 3.9miol FHEN 10 p2(15 X 10°4
HESL A% #5385 1 w02 g/t W BEEE FEE 1 g/
nl, 2 mg/nt, 2.5 mg/ml, 5 mg/me, 7.5 mg/ml, 10 mg/m)E 715HH
37°CollA] 18~24A17F viYSE Zoll v el Aol AME MT
SIErH 200 po} FF7F HESA Q2 viX] 200 ph(blank)E 96
well microplatec] &4 600 mollA] EBEE FFdl¥ct &3
5T &5 & 475 ulga e 09 % NaCl(saline)E FE 34
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4 %
1 93t gFamn

$Z&21} hexane, ethyl acetate FEE2S 84 hEFRIE
Aelehd 22 D) vluyE W Staphylococcus  gallinarium,
Shigella flexneri, Enterobacter cloacae, Klebsiella pneumonia, Candida
albicans9} FHFO) 24 e LTHE S ZA7 BEHIUCH

2. X5 8Hclear zone)

YURIH HMolA EHE VIEN FFEER 559 IF
ol A1 hexaned} ethyl acetate £ E 2 K. pnemoniag& H| 2|} 4
£ FFolA clear zoneg FHEOZM TGNt BakE
R, £R2&209 Tt F = hexane, ethyl acetate FEEFRT}
S ALE Ueikt(Tab. 1). 53] +FE2(100 ng/wt)S
control (gentamycin: 2¥S8 ¢ FEZUA, 25 ng/mt)2t vl
S W IHI 0l E. cloacae(ll m<16 m)E AAdtL 1%
S47FQ1 S. gallinarium(16 wn=16 mn), S. flexneri(28 w>16
mm), K. pnemonia(l8 wn>17 un)ofi4] clear zone2| 7|7t
gentamycind} Hl=SIAV o] A Uehd e, C. albicansofi 4]
T 94) 27 mB R & clear zoneo] M ERJACHTab. 1, Fig.
1). &3t +=ZEE9 5549 clear zone M S ZRAIGH Aol A
589 4B FFoA 20~25 ng/md) SLE MEIYS i clear
zoneo| BAE (10 pa~16 mn), 7.5~10.0 mg/mlS HEOA =
FHol9] clear zoneo] WHEE HOE HVEEUTLH23 m~28
an, Tab. 2). JL} chloroform, methanol 2EE0j & clear
zoneO| HHEA Ltcl

Table 1. Antimicrabial Activity of Differential Extract from Allii sativi
Bulbus

Clear zong({mm)

) Water Ethyi
Strain Control exiract Hexane Acclale Chloroform Methanol

25 10 40 40 40 40
og/ml we/ml ove/ml mg/ml  mg/m ng/ m

Staphylococeus
gallnariym 16 16 11 12
Shigella flexneri 1% 2 12 17
Fnferobacter cloacae 16 11 12 12
Klebsiefta pneumonia 17 18 - -
gandida albicans ) a 15 13

Gontrol Genfamycin, - not detected

3. H4 A8 5T (Minimum inhibition concentration, MIC)

S. gallinarium3} S. flexneriolA] +ZEEQ] MICE 2.0, 25
mg/me, “L2) AL E. cloacaet= 5.0 mg/mi, K. pnemonia= 7.5 mg/mlC.
2 UERdOn, £3) C. albicansi= 1.0 ng/ mE WS RE S50l
ML 47o] AallEls AR BEFUCHFig. 2). Hexane £&
29| Aol S. gallinarium} S. flexmerit= 5.0, 100 ng/nt, E.
cloacae$} K. pnemonia= 30.0 mg/mf, 18]l C. albicansi= 5.0 mg/

O[T - AU7Ig

- oI, ethyl acetateZEE S S. gallingriumi} S. flexneriol

A} 10.0 mg/md, E. cloacae 30.0 mg/ml, 12)3L C. albicansollAlE=
100 mg/mOE VERITHFig. 3). T H3E 474 F8d 9
3 MIC &% Zik= A LEBICHFg. 2, 3).

Table 2. Antimicrobial Activity of Diluted Water Exiract from Allii
sativi Bulbus

Ciear zone (mm)

Concentration
1 2 25 5 75 10
ng/wl wg/ml mg/ml mg/ml mg/ml mg/m

- 16 20 PA] 2

Strain

Control

Staphylococeys 17

gallinarium i
shgela fleeri 19 %9 B % B
Enterobacter cloacae 20 ) ‘ i s

Kiebsiella pneumonia ) g )
Candida albicans 0 1B 23 B 2

Conlrol: Gentamycini25 mg/al), - not detected

Fig. 1. Antimicrobial activities of the water extract from Alli sativi
Buibus against Staphylococeus gallinarium;. KCTC 2441(A), Shigella
flexner: KCTC 2361(B), Enterobacter cloacae. KCTC 2006(C),
Klebsiella pneumonia: KCTC 2208(D), Candida albicans: KCTC
1940(E}). C Gentamycin(25 me/ml), W: Water extract(10 me/ml), W1: Water
extract 1(1 og/nl), W2: Water extract 2025 me/nil, W3 Water extract 3(5 we/all,
W4 Water extract 4(75 ng/ml), W5: Water extract 5(10 we/ml)
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]
Conc. {mg/mf)

Fig. 2. Minimum inhibition concentration(MIC) by absorbance
measurement(A) and viable count(B) of water extract from Allii sativi
Bulbus against using bacterial strains
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Fig. 3. Minimum inhibition concentration(MIC) by absorbance
measurement(A, B) and viable count(C, D) of hexane and ethyl
acetate extracts obtained from Alli sativi Bulbus against using
bacterial strains.

ST .

KizollA] E&EF BEBRIEL  Escherichia, Salmonella,
Staphylococcus, Streptoccus, Klebsiella, Proteus, Bacillus 9| 1%
Ml I8 S4 ol chal AHYIs gHEdo] e ALE

Ha56] Y2, CavallitoS} Bailey™= g+ A2 F 7 allicin

ol 98t Holghil ZBESIRI, Focke S¥2 allicino] acetyl
CoA-SHE MEAE| O F oAdle gt 5aE Ve SITt
olo] B ¢dtoldle A% ZiEdFol tiet §FENE Gokd
IA BE HAY ulyYE 55(S. gallinarium: KCTC 2441, S.
flexneri: KCTC 2361, E. cloacae: KCTC 2006, K. pneumonia: KCTC
2208, C. albicans: KCTC 1940} YL E $£FEED 888 &
% E(chloroform, ethyl acetate, hexane, methanol)2] 2+ 1<}
SHFEMTE FASITE Paper disc methodE clear zone &4
FEE BEB oA £F2EE2 559 @FY hexane, ethyl
acetate 2E2E 459 HAFollA] clear zone{11~28 m)E 4
FCHTable 1). £FEE29) clear zone A4S 2.0~25 ng/mlojA

“UERP) AIZHEIA 7.5~10.0 mg/meolA] A A7} LiEhAIL(Tab.

1), $5289 Ha AH STMIC)7 20 ng/m W BE HF
o] WAA A7t H40] E71E L 20~7.5 ng/neollAiE 95 %
0419 W& AFE0] BAEIUCY. §SEl S. gallinarium(16 mn =
16 um), S. flexneri(28 mm > 16 mm), K. pnemonia(18 mn > 17 mp) %
C. albicans(27 an >)oll tdiAlE gentamycin2rh U] £ clear
zoned] EHol HAFOEA 2438 G LIERGTHTab.
1, Fig. 1). ®8} U8 #F & S. gallinarium, S. flexneri R C.
albicansol] thgr MIC7} 22t AE50l 2.0 mg/me, 2.5 mg/mé, 10
ng/ oA =2 FEdo] LERZ R A (Fig. 2) 71 FEish
s amt lon 84839 HREo] #8dY 7hsdol
ohe A& £ 4 Uk o] RSk Z2HE AL-Delaim
9 A= KEH 4 %0lA E. coli, Salmonella typhosa, Shigella
dysenteri, Staphylococcus aureus7t 25 100 % AMHEE 25K
i, Chowdhury S°2 in vitrooll4] Kast3} allicino] Shigella
dysenteriaecl 250l SHAEHE VBRI S A sk K
it allicin0] 242t 5 /w3t 0.4 pb/mE ZAFHACH, S8
0] = EE 2 rabbit9) in vivo A olA] shigella flexneriol tiai
s auE UeRICiT BusiY). 181 Didry £ 4g
olAl AFHE FHAe HEE ul 45EHE0l FEHAUIL ofF
H BAE Qo] kXFHHE SUAs) g BoE 5 AT H
I8k Yot AEAFZE C. albicansoll B £REE9] &g
& AHh$} clear zone(27 mm) 443 1.0 mg/mS) HAXHET
MIC)7} BELHAJET, olF K $=FREE0] Candida o thal
nystatint}t ¥53] &2 anticandidal activity7} VERdTE B
19 YxIsHe Aol ige) YWHOZ HAZY 558
718 9FEH e &3l AT Tekn shell
A AMBSHE oilE tiE e HAE ARBSIL K5 94l A &
£ A2 Mejsle A8shs ASE Hot =84 HEd &7
GEFol Je ALE FFE & Uvh D S. gallinarium, S.
flexneri, E. cloacae, C. albicansoll t3} hexaned} ethyl acetate &
E£E9 MICE £FEEH0 U550 50~400 ng/meE LR
1, K. pnemoniaol] tHalA1E hexane Z£EZ0)AITE 30.0 mg/miP
EH= oM (Fig. 3), 5 EERC) clear zoneo] ZX|Tt 459
TFolA g a7t UehE AR Hot Kz ZHEEE
o) #5289 sLBrh= BIAITH hexaned} ethyl acetate
EEQAT L ZEE0 YS AR F&HHC olzg A%

-D«l:
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