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In present study, five strains of Lactobacillus acidophilus GK20, Lactobacillus brevis GKS55, Lacto-
bacillus paracasei GK74, Lactobacillus plantarum GK81, and Leuconostoc mesenteroides GK104 isolated
from the mustard leaf kimchi were investigated for resistance to reactive oxygen species (ROS) and
antioxidant activity. L. acidophilus GK20, L. brevis GKS55, L. paracasei GK74, and L. plantarum GK81
were resistant to hydrogen peroxide (0.5 mM), showing a survival rate of 50% or more. In particular,
L. acidophilus GK20 and L. paracasei GK74 were the most superoxide anions-resistant and L. paracasei
GK74 and L. plantarum GK81 were most likely survive hydroxyl radicals. Meanwhile, the intracellular
cell-free extract (ICFE) from L. plantarum GKS81 exhibited significantly higher DPPH radical
scavenging values (96.4+2.8%) than the intact cells (IC). The ICFE of L. plantarum GK81 showed the

highest superoxide radical scavenging ability and chelating activity for Fe**

ions among the 5 lactic

acid bacteria (LAB) tested, and IC and ICFE from L. plantarum GK81 demonstrated excellent reducing
activity, which was higher than those of BHA and vitamin C as a positive control.

Keywords: Fe’'-chelating activity, Lactobacillus plantarum, radical scavenging ability, reactive oxygen

species, reducing activity
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Fig. 1. Resistance to hydrogen peroxide (0.5 mM) of various lactic
acid bacteria isolated from the mustard leaf Kimchi. Data represent
the means of three experiments+tstandard deviation (error bars). (LJ),
L. acidophilus GK20; (W), L. brevis GK55; (N), L. paracasei GK74;
(), L. plantarum GK81; (E), L. mesenteroides GK104.
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Fig. 2. Resistance to superoxide anions of various lactic acid
bacteria isolated from the mustard leaf Kimchi. Data represent the
means of three experiments+SD (error bars).
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Fig. 3. Resistance to hydroxyl radicals of various lactic acid
bacteria isolated from the mustard leaf Kimchi. Data represent the
means of three experiments+standard deviation (error bars). (LJ), L.
acidophilus GK20; (W), L. brevis GK55; (N), L. paracasei GK74;
(8), L. plantarum GK81; (E), L. mesenteroides GK104.
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Table 2. DPPH radical scavenging activity of various lactic acid
bacteria isolated from the mustard leaf Kimchi

DPPH radical scavenging activity (%)

Strain Intracellular
Intact cells cell-free extracts
L. acidophilus GK20 31.1+8.6" 55.6+8.7"
L. brevis GK55 422+7.4% 26.0+3.9°
L. paracasei GK74 47.6+6.3" 61.5%5.6"
L. plantarum GK81 70.8+10.1° 96.4+2.8°
L. mesenteroides GK104 30.7+1.8° 243%4.0
BHA 89.1x2.9¢ 89.1£2.9°
Vitamin C 95.5+0.5¢ 95.5+0.5°

DPPH radical scavenging activity was defined as [1-Asi7(sample)/
Asiz(control)] x 100%.

Data represent the means of three experiments+SD (error bars).

“d Means with different letters in a column are significantly different at
p<0.05 by Duncan’s multiple range test.

oA 7 $E2(19.9+1.3%) ®HH, L. brevis GK559F L.
plantarum GK81S 22t 66.2+2.4%%} 62.1188% % H< &
A& YeRHATE ICFES] 7359l L. mesenteroides GK104
A 7P $52(18.0+0.5%) ¥V, L. plantarum GK812] 47
o] 71 A UEREO11(80.6+4.7%), = BHA 9} vitamin
Col = F92Q1 Akel7k AN

2ks} 3ol AAH free radicalS BIFE3F Z}<& ROS 2
d ARESS AEH BAE 4] A U AlxEs &
AlZItk. DPPH radical> 313t8 02 fEwe HlwF Hgsh
radical 24 Th2 Yxpt BARRE HAE o] wof B7ty
How Agshd wepdo] ¢RI FFErt A F
= 982 o838l radical &7 TS AL S+ ok
DPPH radical 27%°] %2 free radicalS AA7)| AU
AI71E o] Eot A4 E4o] Slthks e ofrigitt
(2). Cho 5(9)2 AX|NA EeI3t L. plantarum YST12 T
7} 95.8%% 7P EL radical £A%S YUERRleH, L
plantarum ATCC 8014 (95.3%), L. plantarum L155 (95.2%),
Enterococcus sp. 01 (94.9%), Lactococcus sp. KU107

oz it

-

Table 3. Superoxide radical scavenging activity of various lactic
acid bacteria isolated from the mustard leaf Kimchi

Superoxide radical scavenging
activity (%)

Strain

Intact cells Intracellular
cell-free extracts

L. acidophilus GK20 42.1+£7.9" 65.6=9.0°
L. brevis GK55 66.2+2.4° 50.0£5.6°
L. paracasei GK74 53.1£3.3¢ 69.8+0.2"
L. plantarum GK81 62.1+8.8" 80.6+4.7°
L. mesenteroides GK104 19.9+1.3¢ 18.0%0.5
BHA 90.3+1.7° 90.3+1.7°
Vitamin C 97.9+0.8° 97.9+0.8°

Superoxide radical scavenging activity was defined as [1-Ase(sample)/
Asgo(control)]x 100%.

Data represent the means of three experiments+=SD (error bars).

*® Means with different letters in a column are significantly different at
p<0.05 by Duncan’s multiple range test.

94.6%) <22 Yepgtia B3k v} 3}k Kaizu $5(14)9
B 0] w2, 759 lactobacilli T 70%<] A4l oA &
5 JERRIA, ©] FollA slEl=EE Q] Lactobacillus sp.
SBT 20389 &4do] 7FF =%how, 53] Lactobacillus sp.
SBT 20289} L. casei ssp. rhamnosus SBT 22579 ICFE&=
HIEW EZ A9E 2ol& T3l ratol|AME 4kst a3}
TS et B stk Lee 5(18)2 y-amino-
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A Aol S7HEATAL SFAAL, hamsterol| Al 1447 HE &
A5 TS o 7HE A 2ig @Al HI8) radical 27
o] =4 yeldtiar 3 k23). L. casei, L. acidophilus, L.
lactis= 7323} 2,2-diphenyl-1-picrylhydrazyl, malonaldialdehyde,
hydrogen peroxide radical 2~7%°] $Jil, W3t linoeic acid
28} QA 3= L casei 430] 7V} =31, L. acidophilus
$} L. lactis 2.2 ksl a3 et SFATh13). =
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EPto ™, L paracasei GK742] S8 % vitamin C&} H|S=3F
F50) Ao APt 3, L plantarum GK812] ICFE
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Table 4. Reducing activity of various lactic acid bacteria
isolated from the mustard leaf Kimchi

Absorbance at 700 nm

Strain Intracellular
Intact cells cell-free extracts

L. acidophilus GK20 0.57+0.050" 0.80+0.023"
L. brevis GK55 0.71£0.015° 0.49+0.009
L. paracasei GK74 0.78+0.008° 0.83+0.020"
L. plantarum GK81 1.15+0.011¢ 1.66+0.031°
L. mesenteroides GK104 0.54%0.026" 0.47+0.028"
BHA 1.09£0.045° 1.090.045¢
Vitamin C 0.81+0.010° 0.81+0.010"

Data represent the means of three experiments+=SD (error bars).
*® Means with different letters in a column are significantly different at
p<0.05 by Duncan’s multiple range test.



Table 5. Fe’*-chelating activity of various lactic acid bacteria
isolated from the mustard leaf Kimchi

Fe’*-chelating activity (%)

Strain Intracellular
Intact cells
cell-free extracts
L. acidophilus GK20 233%2.7° 20.6+1.3"
L. brevis GK55 325+7.8 18.9+3.6"
L. paracasei GK74 35.7%5.1° 223+22%
L. plantarum GKS81 20.8+3.0" 45.6+6.5¢
L. mesenteroides GK104 39.1%4.3° 27.4+19"
EDTA 92.9£2.4° 92.9+2.4¢

Fe’*-chelating activity was defined as [1-Asx(sample)/Asxn(control)] X
100%.

Data represent the means of three experiments=SD (error bars).

“d Means with different letters in a column are significantly different at
p<0.05 by Duncan’s multiple range test.
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