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RELTEIANBEYNSAREMEYH 1% ~
10% , BELREN, RERBEGNELHBS
WU REER AR NS ERER R R ER
( polymerase chain reaction-denatured gradient gel elec-
trophoresis, PCR-DGGE) i@ 3% H W EE F Bk 4 3+
B e PR AR B BRI P BB K AR P B A R Y
DNA FBABIF R, EMESHR P RARAEE
e MRS R E RN, TR EBREMNEREN
BE.AARERNE RE.GREMA, 1993 &,
Muyzer %' 8 ¥CH DGGE AR A FAEWES ¥
MR, W, ZEARELR.BE HHE. HIE.E
KGR BEGEFMEFSHOTR DT EZNA,
1999 4, Ampe % '* 5 %% PCR-DGGE H RN AT &
MAEYE . BET, AEAREEHEREHHR S
BRI TS IZ R, Lee,Chang 21 % 3 35 H ¥ 32 1 3
EYEBENET T N, Tu S HEENEBE
REBXEBAL BT RHMEY S SRAHETT 4
H7 , Leite %51 5t B2 75 FF 3E /R BL B 3 A6 40 8 4 b i AT
T W9t , Gonzalez-Arenzana , Andorra 26" ' %§ % & 6§



KB B PR AEYBE SRS T 4, Del-
gado %5 1"V X 4= 37 o U 40 4 O B 5 BE A EAT T AR
R E ¥ E /R H PCR-DGGE R BHT R M W R 451
FEGFET REFR. BEZE " HEERED
BEOMAENE ST TN, ERFSE " e R
L O B B R AE R AT T A, KA
HM A EWER PN AEBESMET TS
AT, TR SR ZE % 1 0o O 1] 3t X R BE A SR B A )
AT T 4. 430K Al PCR-DGGE $AR X%
AE WM TV RAREFBEERELD
HRE AT T X T TR T P RARS S
aTEYFEE,

1 MHET®

1.1 BEGEXESREF

) T 0 T Ok 9 SR e L BT K (2014 £ 6
AU BBRABLEERBR&] ) . FRREERE
F -20 Cykfsh, REF4RIE DNA,
1.2 XBHR

Ezup £ 2 40 % % B 41 DNA #i42X 7 & . UNIQ-
10 Z B 41k E {4 ,2 x Taqg PCR MasterMix , 58 F F Bt
Ji A B L Y LR 4 e (TEMED il B BR % .+
THEELEERAN JRE SYBR GREEN (A& TAY T
B(EE)BRBERAFR),
1.3 FEXWUHE

%ALY, 8% TS, TECHNE TC412
PCR {{(TECHNE 22 7] ) ,DYY-5 3K AU (LA —),
B A8 1L (Bio-Rad, USA) , Bio-rad T1000 £ £ PCR
13, 5P B B W, 9K 3% B (Bio-Rad ,USA)
1.4 XBHZE
.41 #HF{AFREDNAHRR

BB ERER TIRKRREBE, H LRI
BRAEHBEH®E. BB 1 mL F 1.5 mL 0%,
10 000 gB 0> 5 min, & E¥E W, M A 500 uL HER
(100 mmol/L Tris-Cl,5 mmol/L EDTA, 500 mmol/L
NaCl,1% SDS,pH7.5) B Z2H 5,7 -20 CREFR
3, A 20 pL EABEB (20 mg/mL) F 56 T K
¥ 60 min, [ E.LERMA 200 WL TKZEE, RS,
M UNIQ-10 B BRaifb A K 4iL8 & DNA, BT
-20 CHRAEFEM,
1.4.2 % 16S rDNA V7-V8 R ¥ 3%

SRS % 0 16 EEHER 5 % WBCAL (5’ -
GTCGTCAGCTCGTGTCGTGAGA-3") | IF [ 5| ¥ WB-

Hufd

CA2-GC (5’ -CGCCCGCCGCGCGCGGCGGGCGGGE-
CGGGGGCACGGGGGGCCCGGGAACGTATTCACCG-
CG-3’)fER PCR Y 5|9, h LIBAE T H R, ¥ ¥
H 89 5 WK/ 320 bp, PCR § 3%k R 50 plL,
BES: % DNA 4 uL, F #5149 WBAC2-GC (10 pmol/
L) T #5814 WBAC1 (10 pmol/L) & 2 pL,2 x Tag
PCR MasterMix 25 pL, E@#MB4iK 17 L, REAREE
PCR By 1% 94CHAHE S min,94 C 25445 5,64
~54 CiBK1 min( B EHRBEMK1.5C),72 CHE
{8 1 min,10 MEH ;94 CHAEH: 45 5,54 CiB Kk 45
s,72 CEEf# 1 min,20 MEF; BJ5 72 CHEEfH 3 min,
Frig = YIE 2 % MBSV RE B LRIk,
1.4.3 ¥ 3% >%) DGGE 558 A5

2 LA UL A , B i BB B2 O 80 mg/mL #Y 3K
RAEBM T R, KPR (RERES P B
) RILRHE R RE Sy 30% ~60% , 3R PR 4% e i oF 9 4 Bt
BENFEBENRRL R 37.5: 1, ZEFMUS
BLUBEBRY Y 40 pL FRELS, EBEN
60 C %44 ,520 V B3k 30 min, FE 60 V B33k 14 h,
B %K, I SYBR GREEN I W 4t 5 20 min, B T
BERBEZTHRB, ERIGPT , BREFTT
BTk, % L4 T &N P, f£ NCBI M ¥ #] F
BLAST WX 45 o
1.4.4 PFPEREESBE5HARLE

HEELEZXMGTREREE XS, S mL TR T
50 mL #9 MRS @ik FEPEEHEFR 72 h, HEH
ERE KB EEERENERARE, B 107,
102,107,107 1077 10 10 "W AR B ER R
Wo AHBLI07°107° 10 "HEERBRE 0.2 mL B
FEM 0.1 % R P By & 48~ 9 MRS B {55 5% 2
b BBABEHPIAET TR, BT REEH
REPMER, 37 CHEREFR 72 h 5, Pk E
FEBEHBHER, WEEMAFTHTRAEEH
BHEEL EHE2~3 K, KB-RENBHAEE.
1.4.5 FHMEGYITADFTER
1.4.5.1 B85 & DNA M2

B RAEE IS F G, PR 7 B i TR s
Feop BEF12~16 h, BRI 1.5 mL W F 1.5 mL
BB, R Ewp HAHHEEE A DNA #1127
HHREE DNA, BT -20 CRTF.
1.4.5.2 16S tDNA ¥ 3 58 %

16S rDNA f 438 52 B 4k 2 7 25 L, #4% DNA 2
pL, E#314 27£(20 pmol/L) M F #5149 1 492r(20
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99 €
KF193910.1 Weissella thailandensis strain NSMR4

f

LR FE L 45 NEKRITEE, SR 0E2 iR,

99'KJ769142.1t Lactobacillus plantarum strain LY4
1€

99'KM091710.11Brivibacillus laterosporus strain HS—A465

1d

b

99— NR 042711.1 Saccharopolyspora rosea strain IMMIB L-1070
Pr—a
L—NR025806.1| diomarina ramblicola strain R22
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99— FJ799007.2 | Marinobacter maritimus strain D15—-8P
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Fig. 2 Phylogenic tree of chief bacteria communities DGGE bands of pickled Brassica juncea and similar sequences

%2 RN 16S rDNA FHItEIT &R
Table 2 Identification results of acid-producing bacteria

by 16S rDNA sequence analysis

WHREAS LR R 4 ¥RE ,:/‘50
LAB-QC-1-1 Pediococcus pentosaceus EU878171.1 99
LAB-QC-1-2  Bacillus subtilis KF818630.1 99
LAB-QC-1-3  Bacillus subtilis JN205340. 1 99
LAB-QC-14 Bacillus subtilis KJ139434. 1 100
LAB-QC-1-5  Pediococcus pentosaceus KF048926.1 99
LAB-QC-2-1 Pediococcus pentosaceus KF048923. 1 99
LAB-QC-22  Bacillus subtilis KF818630.1 99
LAB-QC-2-3  Staphylococcus hominis JQ795892. 1 99
LAB-QC-24  Pediococcus pentosaceus KF048922. 1 99
LAB-QC-2-5  Pediococcus pentosaceus EU878171. 1 99
LAB-QC-2-6  Pediococcus pentosaceus KF048922. 1 99
LAB-QC-3-1 Bacillus amyloliguefaciens JX964996. 1 99
LAB-QC-3-2  Bacillus amyloliquefaciens JX964996. 1 99
LAB-QC4-1 Pediococcus pentosaceus KF048922. 1 99
LAB-QC-8-1  Lactobacillus plantarum AB761309 99
LAB-QC-8-2  Lactobacillus plantarum EU419598. 1 99
LAB-QC-8-3  Lactobacillus plantarum AB761309 99

Bacillus amyloliquefaciens
LAB-QC-9-1 JN700074. 1 99
subsp. plantarum
LAB-QC-9-2 Lactobacillus plantarum GU125613. 1 99
LAB-QC9-3  Bacitlus subtilis KF535118.1 99
LAB-QC94  Pediococcus pentosaceus HM130536.1 99
LAB-QC-CZL-3  Lactobacillus plantarum HQ286594.1 99
LAB-QC-CZL4 Lactobacillus brevis HM162416.1 99

32 05,8 Bk 5180 B 3R & ( Pediococcus
pentosaceus) FF F AL 15 99% ,5 Bl 5 B E HLFF
® ( Bacillus subtilis) A L5 99% UL & ,5 M@ 5
Y FL AT B ( Lactobacillus plantarum ) 5 5 # {L F i5
9% ,2 ¥R 5 1% 0 0 2 AT B ( Bacillus amylolique-

faciens) FF 5 AR BE 1K 99% , | PR 5 7 L ) A9 BR
B ( Staphylococcus hominis) F¢ 51 5 L & i% 99% ,1 %k
HS5RIERFRTHEY WA (Bacillus amyloliquefa-
ciens subsp. plantarum) FFH A8l E X 99% ,1 ¥k S
. B (Lactobacillus brevis) & 5\ A8 L B 15 99%
Bosshard 27 A S MR 3& > 99% 4 LR, 95%
~99% ) a7 5& X K J& ; Fournier %" MU K% & 4 {01
EMNTHATF 99.8% .98.1% , {X{UHKEE 16S tDNA
FFOYHRLEE X — A 38 b5 3 47 oK B % € B 143
HE" , ITH SR AXERAE, EG
SR B PR EIT R A A AR R BRI
Wi,

ETFIIMFERMN 23 % "RURERERE
B EERIE 2 iR,

Bl 2 AT, K48 16S tDNA R A 4y B 4
BB =RAE SR 2 DPRKF X, L ARSI HE
HE R R EHAFE N X SEY AT EA
B, A— " KA XBHERER S FRATHEEHR.
AWERERN AR EXN"RAFEALE D S H
., KB RAELEEE RS DGGE A& R %
W, KL% DGCGE £& IR RMMAE Y RSB
FERAG, X R H T REMAEY TR ZFR B ER
. E0EIN"REFTPHWADAITERE
DGGE At i ¥ E 8, HFEXBIBFAAEHE
e Mo en— &= K418 A& DGGE
BEW XRHTREMEYEERTEE D,

AR R R AN E AT
BEHAPREZ 2 - IHAAHERBERNREEEZ
TUBREFRERXEFRYR, WA EREDNE
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ABLI24
LABLHS

KFOA8928 |Podinenccus pestasaceiss
KFO48823. 1| Pediococens pentosiceus
KFO48922.1| Pediocnceus pentosaceus

HM130838. 1)Pediococrus pentosaceus
by IVV-SRER

2} LABLI2S

TAB-X}04
EUST81T1, 1Pediococcus pertosaceus.

'- LABCZL+4
99 | HM182416.1}Lactobacillus brevis

% ABT81308. 1} Laciabacillus planiarum
5 AR
LABX)8-2
2} LAB-ICHE-3
%4t (ABCA-3
LABIXH8-2
10) GU125613.1] Luctobacillus planturum
A HQ290584. 1 Luctobacillus plantarim
EU419598. 1} Luctobacillus planturum
o0 [ LABLI23
1 sa75892.1Staphyiococcus hominis

Kt

iz

KF818630. 1{Blacillus subtilis
KI130434.1) Bucillus subtilis
IN205340. 4}Bacillus subdilis
LAB-LH3

0.02

2 BHREMFRTRAEET 16S (DNA
ERARFFINARGERT AT
Fig 2 phylogenetic analysis of 23 acid-producing bacteria
strains from pickled vegetables by 16S rDNA sequences
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B 1) S AR 2 M 3 R BE R B B AR Bacillus

coagulans | Leuconostoc mesenteroides XF03 | Lactobacillus
plantarum XF02 | Lactobacillus brevis XFO4 F1 Pediococ-
cus acidilactici XFO2 # 2:5:5:5: 5 bb , B2k M3 2%
WSEE A B E R A BB Leuconostoc mesenteroides
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XF04 F1 Pediococcus acidilactici XF02 #z 1:1:1: 1j§
& THEIEEREN XK, FRFRAEFHE R T
SAEBRBTREHRAE, ARULLEARE XK
HEFR T FEBBRRRETHAMERE,

3 &

i 33 K F DGGE £ AR X 7 3 K A R £ 952 Bt A1) #9
ARBITEBEROTRY AFER FOTKER.
BEREE EFAAERNAEEERT RS
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DGGE analysis of bacteria community, isolation and identification
of acid-producing bacteria in pickled Brassica juncea
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ABSTRACT The bacterial communities of different pickled Brassica juncea were analyzed by denatured gradient gel
electrophoresis (DGGE). According to the result of sequences analysis, the dominant bacteria of pickled Brassica
Juncea were belong to Lactobacillu, Weissella, Saccharopolyspora, and Brevibacillus. The bacteria of Idiomarina and
Marinobacter were abundant in the initial stage of pickling and then decreased significantly in the later stage. The bac-

teria of lactobacillus were rich in the Brassica juncea pickled for 14 and 26 months, while they were few in the samples

pickled for 2 months. 23 acid-producing bacteria were isolated from pickled Brassica juncea by the culture-dependent
method, including 8 Pediococcus pentosaceus strains, 5 Bacillus subtilis strains, 5 Lactobacillus plantarum strains, 2
Bacillus amyloliquefaciens strains, 1 Staphylococcus hominis strain, 1 Bacillus amyloliquefaciens subsp. plantarum
strain, and 1 Lactobacillus brevis strain. Due to its easy operation and its potential to reveal the change of bacteria
community, the advantage of DGGE was apparent in the study of bacteria community of pickled Brassica juncea. The
acid-producing bacteria could be used as good resource to improve technology of salted vegetable.
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bacteria community

denaturing gradient gel electrophoresis (DGGE ) ; pickled Brassica juncea; acid-producing bacteria;
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