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Culture characteristics of Leuconostoc mesenteroides WiKim32 in
kimchi cabbage juice without supplements and sterilization

Eung Soo Han"*

'Research and Development Division, World Institute of Kimchi

Abstract This study was performed to develop an economical culture method of lactic acid bacteria (LAB) for kimchi
fermentation. Leuconostoc mesenteroides WiKim32 was grown to 1x10° CFU/mL and maintained at 8.88 log CFU/mL for
four days by culturing in kimchi cabbage juice (KCJ) without supplements and sterilization. Leuconostoc mesenteroides
WiKim32 was cultured in 100 mL of KCJ by inoculating with 0.1% starter culture and adding 100 mL of KCJ everyday
by adjusting pH to 5.5 using 1 M NaOH at 20°C for four days. KCJ was prepared by extraction of kimchi cabbage leaves
after washing them with citric acid and ethanol. Adjusting pH over 6.0 was favorable for the growth of LAB in the initial
stage, but LAB growth was retarded in the later stage. In contrast, adjusting pH below 5.0 was not beneficial for the

growth of LAB; therefore, pH was adjusted to 5.5.
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Table 1. Composition of kimchi cabbage and kimchi cabbage juice of outer leaves

. Protein Fat Carbohydrate ~ Sugar Ca Mg P K Na Ascorbic acid
Materials
g/100 g mg/100 g
Kimchi cabbage 1.25 0.05 3.20 1.75 52 13 40 258 9 152
Kimchi cabbage juice 1.02 0.00 2.78 1.36 194 28 54 622 20 374

Revised from Korean Food Composition Table 9" revision. http:/koreanfood.rda.go.kr

Table 2. Influence of pH on the growth of lactic acid bacteria in kimchi cabbage juice at 5°C without supplements and sterilization

(Unit: log CFU/mL)

Culture time (day) 0 5 13 15 19 21
Control pH 3.61 3.77 3.59 3.45 3.45 345
LAB 3.49+0.20° 4.43+0.19* 4.49+0.20* 4.92+0.13% 5.08+0.07° 4.69+0.12% 4.48+0.07*
pH 454 4.59 4.47 4.26 4.14 4.03
pH4.5 LAB 7.27+0.03" 7.24+0.02° 7.55+0.09° 7.84+0.12° 8.37+0.05° 8.34+0.18" 8.18+0.11°
pH 7.29 470 4.28 4.08 4.08 4.04
pH7.0 LAB 7.87+0.13°¢ 8.60+0.00° 8.62+0.04° 8.36+0.32° 8.43+0.14° 8.12+0.10° 8.34+0.01°¢

**Means with different small letter in the same column differ significantly by Duncan’s multiple range test (p<0.05)
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Table 3. Influence of initial pH and yeast extracts supplement on the growth of lactic acid bacteria in kimchi cabbage juice at 5°C

without sterilization (Unit: log CFU/mL)

Culture time (day) 0 5 13 15 19 21
pH 4.47 4.54 4.49 443 4.30 425 422
pH 4.5 LAB 7.37+0.04" 7.32+0.10" 7.43£0.10° 7.80£0.17 7.85+0.10° 8.26+0.15" 8.25+0.15
pH 6.90 5.49 4.87 4.51 433 4.26 427
pPH7.0 LAB 7.85+0.05° 8.32+0.00° 8.74+0.03° 8.98+0.20° 9.06+0.10° 8.69+0.04° 8.63+0.04°

**Means with different small letter in the same column differ significantly by Duncan’s multiple range test (p<0.05)

Table 4. Effects of adjusting pH on the growth of lactic acid bacteria in kimchi cabbage juice at 5°C without sterilization (Unit: log CFU/

mL)
Culture time (day) 0 3 6 10 12 15 18 20
N pH 6.03 5.62 4.48 425 423 4.14 4.12 4.22
LAB 6.96+0.04"  8.12+0.21*  9.12£0.05"  8.43+£0.07"  8.44+0.08"  8.51+0.03"  8.00+0.02"  8.01+0.06"
A pH 6.03 5.56 4.41 5.08 5.79 5.51 5.33 5.79
LAB 6.87+0.04"  8.15+0.10°  9.20£0.25*  9.07+0.14°  9.25£0.04>  9.17£0.09°  9.03£0.07°  9.20+0.05"

N: not adjust pH, A: adjust pH to 6.0 with 1M NaOH

**Means with different small letter in the same column differ significantly by Duncan’s multiple range test (p<0.05)

Table 5. Effects of adding kimchi cabbage juice on the growth of lactic acid bacteria in 100 mL kimchi cabbage juice at 25°C without

supplements and sterilization (Unit: log CFU/mL)

Culture time (day) 0 2 3 4

OmL pH 6.10 6.08 6.01 6.03 -
m LAB 6.85+0.03* 8.98+0.20° 8.81+0.03 7.81+0.03 7.89+0.08"

o pH 6.10 6.03 6.05 6.09 -
m LAB 6.85+0.03* 9.16+0.01* 9.00+0.04° 7.87+0.03* 8.10+0.02°

50 mL pH 6.10 6.06 5.99 6.14 -
m LAB 6.85+0.03" 9.09+0.14" 9.37+0.07° 7.89+0.19° 7.90+0.05

**Means with different small letter in the same column differ significantly by Duncan’s multiple range test (p<0.05)
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Table 6. Effects of starter inoculation, adjusting pH and adding kimchi cabbage juice on the growth of lactic acid bacteria in kimchi
cabbage juice at 20°C without supplements and sterilization (Unit: log CFU/mL)

Culture time (day) 0 1 2 3 4
Not adjusted pH 5.01 4.81 4.67 441 4.40
LAB 7.17+£0.04* 7.70+0.02° 8.88+0.02* 8.74+0.01* 8.57+0.08*
Adjust to pH 5.0 pH 5.01 ) 4.88 ) 4.66 ) 4.45 ) 4.50 i
LAB 7.17+£0.04 7.73+0.03 8.87+0.00 8.78+0.11 8.87+0.07
Adjust to pH 5.5 pH 5.57 ) 491 i 457 i 4.67 i 4.96 i
LAB 7.29+0.07 8.32+0.05 9.06+0.05 8.92+0.01 8.88+0.05

*®Means with different small letter in the same column differ significantly by Duncan’s multiple range test (p<0.05)
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