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Fig.1 The changes in pH, viable counts of LAB and

total viable bacterial counts in kimchi during fermentation
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Fig.2  Cell morphology of 6 bacterial strains
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Table 1 Physiological and biochemical identification of isolated lactic acid bacteria

SR FAAAFHNFK  FZREE  CO, FARD BHWA
LAB 0-1 Cat— G+ + HRBAREN KO E DGEF P mF
LAB 0-2 Cat— G+ + KEREN KRG E AGEF FRAET
LAB 0-3 Cat— G+ + REREW LRE DGHEF PRk
LAB 0-4 Cat- G+ + HERER KRG E DGEF PR
LAB 1-1 Cat- G+ + RBREW K@E DGEF PR
LAB 1-2 Cat— G+ - I REN HLEE DGEF Pk
LAB 1-3 Cat— G+ + REBREN LG E DB%EF PR
LAB 1-4 Cat— G+ - B REY zt%é GG P AR
LAB 1-5 Cat- G+ + REREW KGE HGEEF FRAT
LAB 1-6 Cat— G+ + R REN A FE DG EF PRk
LAB 1-7% Cat— G+ + RBREW K@ b HGEF PRk
LAB 1-8 Cat— G+ + REREW LRE DGHEF PRk
LAB 3-1 Cat- G+ + RIFREN KRG E DGET PR
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AMST FAMABR X FEZREE  CO, TARE AENS

LAB 3-2 Cat- G+ + RFRER KB E DG P RER
LAB 3-3 Cat— G+ + KEREW KEE DG, PR
LAB 3-4 Cat— G+ - REFEY LG E BBHEF P REAR
LAB 3-5 Cat- G+ + RBEREYW A E DG P RER
LAB 5-1 Cat- G+ - RFFEY LB E DG P RER
LAB 5-2 Cat— G+ + RBRER KRB E DGZETF P REAR
LAB 5-3 Cat— G+ + REFEN LG E DHEEF PP
LAB 5-4 Cat— G+ - KFEFEN LG E DBEF PRk
LAB 5-5 Cat- G+ + RFREN KB E DGEF PR
LAB 7-1 Cat- G+ + RFRER KB E DG P RER
LAB 7-2 Cat— G+ + REFBEY GG AKEEF PR
LAB 7-3 Cat— G+ + REREN WHE BT PR
LAB 7-4% Cat— G+ + REBRER KRG E BGEF T RER
LAB 7-5 Cat— G+ + RFRER KB E DGEF P RBT
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2 M COy A B, 26 0 KAl N = U 57 0 i 19
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Pl Fe v, Sy S I TR R o S R
BEWLSE ) R R R . S R FLIR & I AE R W) 4R By
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Z WS O IR S5 VSN Jr iR SR A0 vl H 51
EU27F F1 1492R X} 43 25 14 b 19 7 £ H 240 DNA
Y5 HIAS 7 515E i 16S rDNA 751 5 Hr
J£7E NCBI M3 b BLAST, 5 GenBank %45 )% p
CL 0 B R 7 5 R4 T X 5 SR L3R 2,

%2 ZLEAE 16S rRNA R 55U b 3t

Table 2 Comparison of 16S rRNA sequence similarity of lactic acid bacteria

kT i s BETX A4 T A%
LAB 0-1 RS K A Weissella confusa MT613585.1 99.74
LAB 0-2 kA AT KA Weissella confusa MT613567.1 98.41
LAB 0-3 SUBR LR Lactococcus lactis MT645510.1 99.26
LAB 0-4 A KA Weissella confusa MT613506.1 99.80
LAB 1-1 AR A AT KA Weissella confusa MT613523.1 98.14
LAB 1-2 LB LKA Lactococcus lactis MT645510.1 100.00
LAB 1-3 RERIKE Weissella cibaria KC110687.1 99.10
LAB 1-4 FUBR SUEH SLER LAY Lactococcus lactis MT634253.1 97.88
LAB 1-5 AR A AAT KA Weissella confusa MT613585.1 98.90
LAB 1-6 AR B R A Leuconostoc citreum MT573003.1 99.37
LAB 1-7 WK B kIR Leuconostoc holzapfelii NR042620.1 97.90
LAB 1-8 FUBR SLAR T AR Lactococcus lactis MT645510.1 99.55
LAB 3-1 AR A AAT KA Weissella confusa MT613585.1 98.76
LAB 3-2 MR kA Leuconostoc mesenteroides KT722809.1 98.67
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R A BETXA4 T # AP
LAB 3-3 ML # kA Leuconostoc mesenteroides MT572967.1 98.28
LAB 3-4 %l ILAFH Lactobacillus curvatus MT597551.1 99.34
LAB 3-5 A B RE Leuconostoc citreum MT544678.1 98.57
LAB 5-1 i S H Lactobacillus curvatus MT582141.1 99.40
LAB 5-2 ELEE Y Leuconostoc lactis MT604792.1 98.04
LAB 5-3 W BER B R AP Leuconostoc mesenteroides subsp. MT597785.1 97.76
LAB 5-4 %W SLAT A Ak Lactobacillus curvatus MT597519.1 98.62
LAB 5-5 e R R Pediococcus pentosaceus MK418636.1 98.24
LAB 7-1 FUBR A & 2k AR Leuconostoc lactis MT604792.1 100.00
LAB 7-2 T SLAT A A Lactobacillus curvatus MT597551.1 99.43
LAB 7-3 AT B RA Leuconostoc citreum MT573003.1 98.16
LAB 7-4 KA B kR Leuconostoc holzapfelii NR042620.1 99.06
LAB 7-5 BAER KA Pediococcus pentosaceus MT604839.1 98.57
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ANERBE . PR R BRSNS 5 R0 7 KB K R
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5-1 Lactobacillus curvatus strain 1678 i fLTH 1678
7-2 Lactobacillus curvatus strain 1678 BHFF 1678
3~ Lactobacillus curvatus strain 1678 S MAFE 1678

Aissell

curvatus strain 1633 168 SHiFLFE 1633 165

5-5 Pediocaccus pentosaceus sirain HBUAS56033 165 W58} R HB UAS56033 168

] 7-5 Pediocaccus pentosaceus strain 2397 1M ERE 2397
_44: 3-5 Leuconostoc citreum strain 4099 FrERUI s ERE 4099
A Leuconostoc citreum strain ATCC 49370 168 7B ZRE ATCC 49370 168

23

ls

fusa strain JCM 1093 165 @A MK 1CM 1093 168

100
TLEAmmbuMs curvatus strain DSM 26019 165 % lI3UFT# DSN 20019 168
56 A Lactococcus lactis strain NCDO 604 165 FUBFL3RE NCDO 604 165
0-3 Lactocaccus lactis strain 4355 TURILERE 4355
1~ Lactocaccus lactis strain SDCM 5123

1-2 Lactocaccus lactis strain 4355 JLERFLIRE SDCM 4355
1-8 Lactococcus lactis strain 4355 JUEFLERE SDCM 4355

AETRE SDCM 5123

70 3-2 Leuconostoc mesenteroides strain 2542 IRV $¥H 25A2
% |:5-3 L t ides kimchii strain 1980 IR 2K 1980
33L ides strain 176 TBRVIHERE 176
a8 3 521 lactis strain 2334 AHHRE 2334
74 L holzapfelii strain 235 KW EHIRE 235
) 15 1-6 Leuconostoc citreum strain 237 FrigVIHEKE 237
. % 7-1 Leuconostoc lactis strain 2334 JLEHRE 2334
13 1-7 Leuconostoc holzapfelii strain 235 HIKHIHERIR 235
17 7-3 Leuconostoc citreum strain 237 gV EZE 237
1-5 Weissella confusa strain 3273 WARIKE 3273
0-1 Weissella confusa strain 3273 MERMKE 3273
| 1-1 Weissella confusa strain 3150 MARITKE 3150
= 3-1 Weissella confusa strain 3273 WARITKE 3273
l—s‘_c 0-2 Weissella confusa strain 3232 WARNITHE 3232
10 1-3 Weissella cibaria strain JAGS  RFHIIKH JAGS
0~ Weissella confusa strain 3129 BEMNTKE 3129

B3 SBEIABRES 4RRERRNERRZEH

Table 3 Phylogenetic tree of lactic acid bacteria isolated with 4 standard strains

W R Bk R AR SRR R R B R Y
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Studies on the Dominant Lactic Acid Bacteria and Microbial Community Succession Law
in Pickled Cabbage

Zhang Yikui, Cao Mengxi, Li Junli,

Wang Mengyang,

Zhao Huizhu, Liu Bianfang”

(College of Food Science and Engineering, Northwest A & F University, Yangling 712100, Shaanxi)

Abstract Taking Chinese cabbage as raw material, pickled cabbage was produced by natural fermentation at 22 °C with

2.5% salt. Collected the brine at different time during the fermentation process to measure the pH value, detect the

number of lactic acid bacteria and total bacteria, isolate and identify the dominant lactic acid bacteria strain, analyze

the microbial diversity and the succession of bacterial community during pickled cabbage. The results showed that during

the natural fermentation of kimchi, the pH value of kimchi decreased from 6.0 to 4.15, the total number of lactic acid
bacteria increased from 4.65 lg (CFU/mL) to 7.86 lg (CFU/mL), and the total number of bacteria decreased from 9.11
lg (CFU/mL) to 8.65 lg (CFU/mL). A total of 27 strains of lactic acid bacteria were isolated from different stages, in-
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cluding 10 strains of Leuconostoc, 7 strains of Weissiella, 4 strains of Lactococcus lactis, 4 strains of Lactobacillus
Campylobacter and 2 strains of Lactococcus pentosus. During the 7-days fermentation of kimchi, the dominant species of
lactic acid bacteria gradually changed from Wessella to Lactococcus lactis, and finally the mesenteric candida successive-
ly became the dominant lactic acid bacteria. The heteromorphic lactic acid fermentation bacteria occupied the dominant
position in the whole kimchi fermentation stage, and the homologous lactic acid fermentation bacteria participated in the
kimchi fermentation in the middle and later stage of fermentation.

Keywords pickled cabbage; naturally fermented; isolation and identification of LAB; succession law; microbial diversity



