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Abstract

This study was conducted to find the antimicrobial activity of garlic extracts by various processing methods(boiled, pan
fried, microwave heated, pickled). Ethanol and water extracts from garlic sample were prepared and antimicrobial activities
were determined against 10 microoganisms ; food borne pathogens, food poisoning microoganisms, food-related bacteria and
yeasts. The ethanol extracts from the fresh and pickled garlic showed antimicrobial activities for test microoganisms, except
lactic acid bacteria and yeast. However, the antimicrobial activities were decreased by heat treatment. The minimum
inhibitory concentration(MIC) of the fresh garlic extracts was determined to 0.1 mg/mL against an gram positive bacterium
and 0.5 mg/mL against an gram negative bacterium. The antimicrobial activities of the ethanol extracts were affected by
heating methods and not by pHs.
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Table 1. Antimicrobial activity of the extracts of garlic by
various processing methods

Clear zone on plate(nun)l)

_ (8.0 mg/disc)
Strains water extract ethanol extract
A ¢ DEF A BCDE
B. cereus n - -6 5 - - -1
B subtils 2 - - - 11 B - - - I
S. aureus 2 - - - 16 24 - - - 16
E coli 2 - - - 18 2 - - -9
S. typhimurigm 20 - - - 17 4 - - - 1B
P. fluorescens 20 - - - 17 24 - - - 18
L plantarum -
L mesenteroides - - - - - -
S. cerevisiae - - - - - -
H. anomala - - - - - -
 Diameter (mm). ? Fresh garlic.
¥ Boiled garlic. “ Pan fried garlic.
9 Microwave heated garlic.  Pickled garlic.

? No inhibitory zone was formed.
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Table 2. Minimum inhibitory concentration(MIC) of the
ethanol extracts from garlic against target microorganisms

giowth at concentration(mg/mL)

Strains ethanol extract
0.1 025 0.5 1.0 20
B. cereus + + t - -
B subtilis + + - -
S. aureus + + + -
E coli + + -
S. typhimurium + + - - -
P. fluorescens + + kS - -
L plantarum + + + + +
L mesenteroides + + + + +
S. cerevisiae + + + + +
H anomala + + + + +
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Table 3. Effect of heat treatment of ethanol extracts on the growth inhibitory activity of garlic against B. cereus and E. coli

Clear zone on plate (mm)” (8.0 mg/disc)

Heating temp,/Heating time (min)

Strains
Control 50°C 0T 0C 80T 90T 100°C
30 40 50 60 30 40 50 60 30 40 S50 60 20 30 40 50 10 20 30 5 10 15 2
B. cereus 22 213 213 203 193 182 180 176 153 171 154 147 142 190 174 144 - 150 115 - 143 124 102
E coli 21 212 212 200 191 186 176 165 155 168 157 148 144 187 154 121 147 122 144 111 91 -

" Diameter (mm).

Ethanol extract was heated for 10~60 min at 60~907C and heated for 5~20 min at 100C.
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Table 4. Effect of pH change on the antimicrobial activity
of ethanol extracts for B. cereus and E. coli.

Clear zone on plate (mm)” (8.0 me/disc)

Strains pH
Control
1 3 5 7 9 11
B. cereus 21 18 203 211 198 206 173
E coli 2 17 202 210 206 196 185
Y Diameter

The ethanol extract was adjusted to pH 1~11 for 60 min at room
temperature.
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Table 5. Antimicrobial activities of fractions from ethanol
extracts of Garlic against several microorganisms

Clear zone on plate (mm)”

(8.0 mg/disc)
Strais Ethanol ~ Water Eihyl - Diethyl n-Haxane
extracts  extracts acetate cther extracts
extracts  extracts
B cereus 21 15 15 9
B, subtilis 3 14 16 10 -
§. aureus 19 15 16 10 -
E coli 21 15 14 95
S. typhimurium 4 13 - 14 -
P. fluorescens 4 14 13 95 -
L plantarum
L mesenteroides -
S. cerevisiae -
H. anomala -
Y Diameter.

2 BYoly 247 ARNE FFEIA A9 YA
oy A#Z £ o Aris e ZI‘-% o a8 F
A MmAH FYo) AT $oAR $3TE BA2 FHY
& AT

3% § FEE0| 075 F A
o 1’41‘}04 a8 Ao, R R E_Loﬂ B
grdo] vEhA sttt EHYF Aseks, T

< mts, dx}vl 3l mtEe Fa@Aol UehdA &
stom olg A#AZ £ o) vheo] FHAHEELE 7hey
F @Al st Ao §43] 248S & F AUk
ﬂ}*«l et FEES ok, Yo AdEE, odFotAE o]
E 3 g2 §9AF TQE}O% 2 7t £EY ¥HEH
o oy, dopiEo|Est EFNA BT FTVEE B
I gFEE gvige Fadgol vehten, axg
AgMe FEEAel vEhtA @it Artse g
FEE9 HxAdFEe 2FPATL 01 mg/mLol
A1, 1ZFLAATFE 05 mgmLl % ¢ AAHL 2 mg/mL
01“5} hEe AdeE FEE FHA 31—“— PR
E4e 50TolAE vay st 227t 2RS4
A clear zoneo] ZtolA 0TCoIM 108 ol 7HIA FFE
Ae 343 AU, pH W AE vnd dFF A
o2 yepgth

o &l o 2 e oAr

oot
=
it
oXx
tlo o
2,
=
% Mo

o e
N{N'

m}ox&mrl

ARl =
£ ATE 20039 £AUHT HSAA AW g8 4
48 @7 Ane YRoln oo Ze HAE =YY
EnEs

1L RE=% (1981) 24 AERFE =HEE, 75, H
A. p173177



404

2.

10.

11.

12.

A EAZTE T A A11E A3E (2004)

CJ. Cavallito, J.S. Back and CM. Suter (1994) Alliin the
antibacterial princple of Aillum sativum. II.determination of
the chemical stuctre. J. Am. Chem. Soc., 66, 7-12

. Al-Deaimy, K. S. and M. M. Barakat (1970) Antimicrobial

and preservative acitiviy of galic on fresh ground camel
meat. I effect of fresh ground garlic segments. J. Sci.
Food Agric., 21, 110-112

. Kim, MG, Kim, 8.Y,, Shin, W.S. and Lee, J.S. (2003)

Antimicrobial activity of garlic juice against Escherichia
coli O157:H7. Korean J. Food Sci. Technol., 35, 752-755

. Byan. PH,, Kim, W.J. and Yoon, SK. (2001) Effects of

extraction conditions on the functional properties of garlic
extracts. Korean J. Food Sci. Technol., 33, 507-513

. Kun, S.C, Kim, 1Y. and kim, Y.G. (2003) Comparison of

antibacterial activities of garlic juice and heat-treated garlic
juice. Korean J. Food Sci. Technol., 35, 540-543

. Kim, S.J and Park, K.H. (1996) Antimicrobial substances in

leek(Allium tuberosum). Korean J. Food Sci. Technol., 28,
604-608

. Chung, LM. and paik, S.B. (1990) Identification of antifungal

activity substances on seed born disease from garlic and
taxus extracts. Anal. Sci. Technol., 22, 716-719

. Choi, HK. (2001) A study on the antibacterial activity of

garlic against Escherichia coli O157, J. Korean practical
Arts Edu. 14, 159-167

Park, S1, Lee, HK. and kang, KH. (1998) A study on
the effect of oligosaccharides on growth of intestinal
bacteria. Korean J. Dairy Sci.,, 10, 159-169

Nishimura, H., Hanny, W. and Mizutani, J. (1998) Volatile
favor components and antithrombotic agents; Vinyldithiins
from Allium victorialis L. J. Agric. Food Chem., 36,
563-568

Kim, S.H, Park, K.Y, Suh, M.J. and Chumg. HY. (1994)
Effect of garlic(Allium glutathione
S-transferase activity and the level of glutathione in the
mouse liver. Korean J. Food Sci. Nutr.. 23. 436-443

sativum) on the

13,

14.

15.

16.

17.

18.

19.

20.

21.

22

Ruffin, J. and Hunter, S.A. (1983) An evaluation of the
effect of garlic as an antihypertensive agent . Ctyobios, 37,
85-89

Kamanna, V.S. and Chandrasekara, N. (1983) Biochmical
and physiological effects of and garlic (Allium sativum
Linn). J. Sci. Ind. Res., 42, 353-35

Kim, MR, Mo, EK. and Lee, K.J. (1993) Inhibition of
lipoxygenase activity by the extract of various processed
galic. Korean J. Soc. Food Cookery Sci. 9, 215-221

Bae, HJ and Chun, H. J. Changes in volatile sulfur
compounds of garlic under various cooking condition.
Korean J. Soc. Food Cookery Sci. 18, 365-371

Piddock LJV. (1990) Techniques used for the determination
of antimicrobial resistance and sensitivity in bacteria. J.
Appl. Bacteriol., 68, 307-318

Bauer, AW.,, Kibby, MM, Shemis, J.C. and Turck, M.
(1966) Antibiotic susceptibility testing by a standardized
single disk method. Am. J. Clin. Pathol., 45, 493-496
FIEMR, BEOTE, AR, EBREE (1985) )L rk
=, ZOERORENMAMR. ARG EEHE 26,
279-284

MacLowry, J.D. and Jaqua, M.J. (1970) Detailed methodology
and implementation semiautormated serial dilution microtechnique
for antimicrobial suseptibility testing. Appl., Microbiol., 20,
46-53

Pearson, RD., Steigbigel, R.T., Davis, HT. and Chapman,
S.W. (1980) Method for reliable determination of minimal
lethal antibiotic concentrations. Antimicrob Agents Chemother
18, 699-708

Murray, (1981) Quantitative
susceptibility test methods in major united states medical
centers. Antimicrob. Agents Chemother, 20, 66-70

PR. and Jorgensen, J.H.

(R 20043 7€ 239, A9 20049 99 39)



