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Effects of Garlic Extracts on the Aerobic Bacteria
Isolated from Kimchi
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Abstract

Twenty-one aerobic bacteria were isolated from Kimchi and the influences of aqueous extract
of garlic on the isolates were studied. The bacteria were 11 Bacillus spp., 2 Staphylococcus spp., a
Micrococcus sp., a Flavobacterium sp., an Enterobacteriaceae, and 4 Vibrionaceae. In nutrient
broth growth of the bacteria was inhibited by the extract. The antibacterial effects of the garlic
were different from each other depending upon the bacteria. The results revealed that the
inhibitory effects were due to the bacteriocidal action of the garlic extracts.
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Table 1. Ingredients ratio of Kimchi

ingredients Ratio (g)
Korean cabbage 100
Green onion 0.7
Garlic 0.5
Ginger 0.5
Red pepper 1.0
Sugar 0.4
Salted anchovy 3.2
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Table 2. Selection of representative strains from Kimchi

Fermentation

Representative strains

period (day) Gram (-) rods Gram (+) cocci Gram (+) rods
1 1-2, 1-7, 1-15 1-4, 1-6
1-16

2 2-5, 2-12, 2-132-1 2-15, 2-18

4 4-1, 4-2, 4-22
4-25

5 5-2, 5-4, 5-19
5-32, 5-34
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Table 3. Some characteristics of Gram!+) rods isolated from Kimchi
Strain No.
Characteristics 2-15  2-18 41 42 422 425 5.2 54 519 532 534
Size ( um)
Length 3.5 1.3 1.3 2.8 0.9 1.2 1.7 1.9 2.5 3.0 3.8
Width 1.2 1.0 0.6 1.2 0.7 0.7 0.6 0.6 0.6 0.7 1.1
Spore formation + + + + “ + + + + + +
Catalase + + + . + + + + + +S +
V-P test + + + + + + + + + + +
PH in V-P broth
<45 . + i + ' . - - + +
Acid from
D-Glucose - + - + +W - - + - +
L-Arabinose - +w - - - - - - -
D-Xylose - - - - - - - -
D-Mannitol - W - - - - _ _ _
Gas from Glucose - - - - - -
Hydrolysis of
Casein + + + + + + + - - + +
Gelatin + - + - + + + - - -
Starch + + + + + . + - + + +
Utilization of
Citrate - - - - - - - - - -
Propionate - - - - - - -
Nitrate reduced
to nitrite + - - - + + + - + + +
Growth in NacCl
5% . + . . . . + w N w N
1% +W + - - - + - - - W -
10% - ow - . - W - B - _ -
Growth at
30 C + + + + + + + + + + +
40 C +W - + - - + + + + + -
50 C - - - - . . _ B . } B}
+: positive, —: negative, +W: weak positive, +5: strong positive

a3de 7 Table 4+ I138F4 738
44§ vepd Aol o] 52 257t & (,9um o} 27
A ol R Rola uid s AU, ol Foll A
No, 1-4= 2718 34N 452 3= 44 No, 1-6
7 No, 2-1& WEH hAE sk 54 8714 Fold
o}, wt2bA Strain No, 1-4= 854l gle A& 8 2
S8 o Micrococcus sp. =L 4ZE s No, 1-63
No, 2-12 oxidase A/ ¥°| 543°19 catalase y+5-ol
FAU-& & Staphylococcus spp. i B ZHE o},

2349 0 dFFY 2384 TE-L Strain
No. 2-13% A¢sta 297 548 a2k =i
Strain No, 2-13 & 59| O-F A8 o4 =+
7t dAAE sk BHYA #Fold ok (Table 5),
No, 2-132 O-F Algui x|l 4 alkaline 468 8%+
g o] Aits Bergey’s manual & Flavobacterium
odoratum 3} k2o dextrose Al A 4to] B4+ A&
A g ZE A Aol Yl N5 o] 352 A UH]
3tgich Strain No, 2-5% No, 2-12+ oxidase A8

of loid S48 BYgogy ol Eo] Enterobac



360 E S R AR

Table 4. Some characteristics of Gram(+) cocci iso-
lated from Kimchi

Strain No.
Characteristics T2 s 5
Arrangement of celis C,T C,P C,P
Size ( #m) (diameter) 0.9 1.0 0.9
Motitity - - -
Catalase reaction + + .
Acetoin production + - +
Metabolism (e} Q/F Q/F
Hydrotysis of Gelatin + - +
Urease test + + +
Arginine hydrolysis - + -
Nitrate reduction + + +
Oxidase test . - .
Colony pigment
(carotenoid) + + +
Acid from
D-xylose - -
L-arabinose - -
D- ceilobiose - -
Raffinose - -
Salicin - -
Maltose + +
D-mannitol + -
D- trehalose " -
D-mannose - - -
D-galactose - - -
B-D- fructose + . +
D-Glucose + + +

Growth on Simmon's

citrate ager + - -

C: clusters, T: tetrads, P: pairs, O: oxidotive, F: fermentative
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Fig. 1. Effects of gorlic extract concentrations on the
growth of aerobic bacterio isolated from Kimchi

. a, strain No 1-4; b, strain No 5-19; ¢, strain No 2-12; d,
strain No 2-12; Symbols: 0, 0% garlic; @, 1.0% garlic; A,
1.9% garlic: A, 2.8% gorlic; 0, 4.5% garlic m, 8.3% garlic.
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Table 5. Some characteristics of Gram(—] rods isolated from Kimchi
Strain no.
Characteristics 1.9 1.7 1-15 1-16 25 212 213
Size ( um) ’
Length 1.3 1.3 1.0 1.0 2.5 2.8 3.5
. Width 0.7 0.7 0.5 0.4 0.5 0.5 0.9
Motility + + « + + + -
Catalase reaction + + I . + +
V-P test + + 4 + + 4 N
M-R test + + -
Arginine hydrolysis + + + -
Hydrolysis of
Gelatin + + + + .
Starch - +
Indole formation . . _ -
Oxidase test + . + + - - +
Lipase test (tween 80) + . . - . .
Acid from
Dextrose +G #+ + +G +G +G +
Galactose + + sw + + + -
Inositol W +W W W - + -
Mannitol + + + + + . _
Saccharose + + + +w + + .
Xylose + + + + + + -
Nitrate reduced to
nitrite + + + + + s .
O-F test F F F F F F -
W: weak, G: gos F: fermentative, = : alkali production
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Table 6. Inhibition of growth of aerobic bacteria iso-

lated from Kimchi by garlic extracts

Garlic concentrations (%,. w/v)

Strain No.

1.0 2.8 4.5
1- 2 + - -
1- 4 - - -
1- 6 - - -
1- 7 + - -
1-15 + - -
1-16 + - -
2-1 - - -
2-5 - - -
2-12 + - -
2-13 - - -
2-15 + - -
2-18 + - -
4- 1 - - -
4- 2 - - -
4-22 - - -
4-25 - - .
5- 2 . - -
5- 4 - - -
5-19 - - -
5-32 . + -
5-34 - - -

+: growth, —: no growth
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