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Effect of Lactic Acid Bacterium on Antioxidative and ACE inhibitory activity in
Dolsan Leaf Mustard Kimchi

Myeong-Rak Choi, Eun-Jeong Yoo and Hyun-Soo Lim*

Dept. of Biotechnology, Yosu National University, Yeosu 550-749, Korea

Abstract

The bacterial strain was isolated from the 4th day’s fermented Dolsan Leaf Mustard Kimchi(DLMK) at 20TC. It was
used as Kimchi starter, and then its physiological activity was investigated for 50 days at 4C and 107C. The
physiological activity of DLMK was examined for both antioxidative and Angiotensine Converting Enzyme(ACE)
inhibitory activity. In the starter-inoculated DLMK(1 x 10" CFU/mL) at 4 and 10°C, the optimal ripening period was
more shortend than that of control(without starter) up to about 5.6 and 5 times, respectively. The maximal
antioxidative activity in the starter-inoculated DLMK(1 X 10" CFU/mL) at 4 and 10T were 67% and 75%, respectively.
The yield of cell concentration per day(InXma/tma) and the yield of antioxidative activity per day(Pma/tmax) had a
linear relationship. Also, the yield of antioxidative activity per day was increased with increasing the concentration of
inoculated bacterium. By adding 1x10' CFU/mL at 4 and 10T, the ACE inhibitory activity of DLMK was maximal.
The rates of inhibiting activities were 52% and 76%, respectively. Consequently, physiological activities were
significantly affected by the inoculation concentrations of starter, but bacterium itself was not appeared the
physiological activity. We assume that the bacterium metabolizes certain materials in DLMK and released compounds
such as glucosinolates or its metabolized forms from DLMK show the antioxidative and ACE inhibitory activity.
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carotene, chlorophylls, phenolic compound &¢] &5 o]
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Fig. 1. Changes of pH and acidity(%) in starter-inoculated
DLMK during fermentation at 10C.

@: Control, O: 10°CFU/mL inoculated, A: 10° CFU/mL
inoculated, A: 10°CFU/mL inoculated, W 10'CFU/mL
inoculated.
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Fig. 2. Changes of pH and acidity(%) in starter-inoculated
DLMK during fermentation at 4°C.
@: Control, O: 10°CFU/mL inoculated, a: 10° CFU/mL
inoculated, A: 10°CFU/mL inoculated, #: 10°CFU/mL
inoculated.
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Table 1. The optimum ripening periods at various con-
centrations of starter

Inoculating Fermentation Time(day)
Concentration
(CFU/mL) 4T 5C
Control 50" 10
107 50 7
10° 50 7
10” 50 4
10" 9 2

UExperiments were performed in triplicate.

Log CFU/mL

5 L ) L . L 2 s L
] 2 4 6 8 10 12 14 16

Fermentation time(day)

Fig. 3. Changes of total cell number of microbes in
starter-inoculated DLMK during fermentation at
10C.

@: Control, O: 10" CFU/mL inoculated, ¥: 10° CFU/mL
inoculated, v:10° CFU/mL inoculated, M: 10" CFU/mL
inoculated.
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Fig. 4. Changes of total cell number of microbes in
starter-inoculated DLMK during fermentation at
4C.

@: Control, O: 10" CFU/mL inoculated, ¥: 10° CFU/mL
inoculated, v:10° CFU/mL inoculated, B: 10 CFU/mL

inoculated.
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Fig. 5. Changes in the antioxidative activity of starter-
inoculated DLMK  during fermentation at 10°C.

®: Control, O: 10" CFU/mL inoculated, Ww: 10° CFU/mL
inoculated, ¥: 10° CFU/mL inoculated, W 107 CFU/mL

inoculated.
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Fig. 6. Changes in the antioxidative activity of starter-
inoculated DLMK during fermentation at 4°C.
®: Control, O: 10" CFU/ mL inoculated, : 10° CFU/mL
inoculated, ¥:10° CFU/mL inoculated, W 107 CFU/mL
inoculated.
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Fig. 7. Effects of antioxidative activity in relation to cell
concentration of starter-inoculated DLMK during
fermentation.

{Prax: Maximal antioxidative activity during fermentation,
Xmax: Cell number at maximal antioxidative activity, tmax
Time reached at maximal antioxidative activity).
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Fig. 8. Changes in the ACE inhibitory activity of starter-
inoculated DLMK during fermentation at 10°C.

@: Control, O: 10" CFU/mL inoculated, ¥: 10° CFU/mL
inoculated, V: 10° CFU/mL inoculated, Ill: 10" CFU/mL
inoculated.
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Fig. 9. Changes in the ACE inhibitory activity of starter
inoculated DLMK during fermentation at 4C.
@: Control, O: 10" CFU/mL inoculated, ¥: 10° CFU/mL
inoculated, ¥: 10° CFU/mL inoculated, Il: 10° CFU/mL
inoculated.
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Fig. 10. Effects of ACE inhibitory activity in relation to

cell concentration of starter-inoculated DLMK
during fermentation.
(Pwax: Maximal ACE inhibitory activity during fer-
mentation, Xma: Cell number at maximal ACE inhibitory
activity, tmac Time reached at maximal ACE inhibitory
activity).
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