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Abstract: Lactobacillus plantarum were isolated from Sichuan Paocai and screened for probiotics. The strains were separated using MRS
agar medium, and then identified using Gram staining, -biochemical identification, and molecular biology methods. The VITEK 2
Corynebacterium identification card (CBC) includes a total of 41 biochemical reactions and enables identification to the species level. Of the 20
strains of bacteria detected, 12 strains were identified as L. plantarum using the CBC cards. These strains were subjected tol6S rRNA PCR
amplification and sequencing, followed by homologous sequence alignment on the NCBI website. The phylogenetic tree constructed by the
neighbor-joining method showed that all 12 strains were clustered with known L. plantarum sequences. Strain No. 6 was clustered with L.
plantarum 3356. Strain numbers 4, 5, 14, 15, 23, and 38 had very high sequence similarity with L. plantarum NCU116, L. plantarum
MBEL2169, and L: plantarum AN7, with no genetic distance. In conclusion, all 12 strains were identified as L. plantarum. CBC identification
cards are an effective method for theiidentification of L. plantarum.

Key words: Sichuan Paocai; Lactobacillus plantarum; species identification; 16S rRNA

E[pE 5w

Wi, B0 2, B 5 DY I SR R LT T P 728 5 46 R [ A B i RH,2022,38(10):86-91

HU Jing, HUANG Ailan, HUANG Shun, et al. Isolation and identification of Lactobacillus plantarum in Sichuan Paocai [J]. Modern
Food Science and Technology, 2022, 38(10): 86-91

YR AAT 3000 ZAERIIE AP, 0I5B
WAEEHEA: 2021-12-06
HEeWH: REEHETELTE (KJ2019A0312)
1E&E . 4988 (1983-), %, &L, ¥, WA RRMEYLE,
E-mail: hj0310055@163. com
BIVEE: #BE (1971-), B, #x, ¥, #ARAE: FPUFERIKM
THA, EIEAMIEAR, BREAEIEA, E-mail: zhengzhi@hfut. edu. cn

86

RISERRI, DU SR g [ A% g0 A e iR e R AR
FR ] KRR EZ . TSR R e, 2L
PR VA R A R RS, XA “YA N AR 3K
RENS IR B RS IE TR, HERFIRE 8 TR0, 22— FhK
MEM R, BRIECR T BRKE, FLRREEZOR
HIEBAS, —fo2 KA. & b SLEMBIREE.
AR JFRMSE A O FLIR R AP ANF], - AR s o e



MK EmBHY

Modern Food Science and Technology

2022, Vol.38, No.10

PR R AR AR T B RS, G
B R R 5T, A RBEE TR R L
ElpiEThae. FARMEERE. Prmie. W e hne
KA S A AR R W 5T R U FLAT B AT
i LA TR LE VSR 11 Rl A A e 38 ke 1k A FH B,
VAN EAALRE T — 0, ERRA
12, AEET NSRBI 7IE, L, KRR,
AABGRIVEANRE ), ARSRRRE S, BEEA
SHEFEIAR, WA EIT G R AR iR T
YER, R SAA 2R SRR = A R E R, A
T RIS I A R, A, R LA B AR ]
BRI T35, W Lactobacillus plantarum NCU116 7]
W v i M /) B P L[] 2 7K T B S BRI OT, AR AL
FEBE AT LAV i s, PR HL R Wb 400 s Do 1 A
KIPUmR . AV RS RS 71
S HERBIPUEAA . PUMIRIR G T S 8,
HEFNTEE, EA—MaAw, 2R T amE
e, WY AL TR AUORIEE . AT B AT
DU T 7= il R RIR il S OR{gDhae.
BEERHERARI R R, NRAERENR,
TR BR TR AE AT S . BT MR il
BRI AR 7 AR T i R 7 SR, AR
W2 AR, AT KRR RE RS HEY)
FUMFRAE R, S DI R 24 e o' I LR k-
“CHEFUATEE ST, Jei “dgft” A “HEa 717 5L
FRTE R ERASIN T i bk, BN Tl R ) 25—
A AR, R R FEA IR P28 K%, 2015
SEAE LR BA Al R T H o PRI B R R A AR
DIRER LR B HA R SO ME .

1 M5REEA

L1 w5 A

SRR A VU NSRS Sk JEM, R4 3 5R R
#ilfE; MRS BEflsF1 MRS %, F S A DA AR
A AHEFERAIRBGANE . Taq PCR Mix. VA
T GeneGreen IZBR 4k}, AL RMRAER: (HEHD
AR F]; DL10000 DNA Marker, Takara; VITRK 2
BERFFR %R (CBO), RS EWRHARAF;
w2t YR G, F SRR A TR A A

12 Q554
WGIETA . AT, L3RI LR

ARIK M, LI, PCR X, f%[E Eppendorf;
DNA HKHIE, JbN—X s #E TG, TR
VITEK 2 Compact {45, 5B IR, BREE RS,
AR AT (Bio-Rad); AR, HABAE.

13 stpork

13.1 SUAHE S i

BRI R

BET R I mL+H19mL 69 R E AL K- F FHR G A
FF, £ET 200 /min B A IR SBAER ImL, ALEHGA
W HRIAT 10 B EHBESTHZET 100, 103, 10* 69 R
100 pL R A F#.—37 ‘CEI EIEFk 48 h

[l SESVERY S U PP e S N7l v S HEN
R RIEH R R VR, 2ET 522 R,
132 ARANLRNER

fiH VITEK 2 #IRAF TR 45 &€ K (CBC) #E47MI5E
CBC 25T T e i E B RE T 2 A,
FH KA RRYSA FH B GG o A 41 FpA AL B
ABHANENLR L, RERAETERRKAFE K. B
REEE TN B ERRE CRRCIRM I,
12 mmx75 mm) JI A 3.0 mL J& B £ 7K (w=0.45%~0.5%
(I NaCl VW, pH BN 4.5~7.0)« FHICHE#ERDEAHIEL
EENEE MR, TR EeT EK
G AR TR R R b 7R AT BRI 5 B B . VITEK
2 DensiCHEK X #8 /e /i, SR Ja o I B v
KW i )9 McFarland No. 2.7~3.30. %X J5# CBC
BNRE R, B TR LS. FE, CBC RA
TR, TR BT I AN BEREIE 30 min.
1.3.3 16STRNA F-74 38, K=

Ph— % 2 MRS Wizid & k9% (37 C,
14~16h). B2 mL WA, % Bl FwARGREE
R4 R sFFEN 16S rRNA. {851 ¥0551) 4 27F

( 5-AGAGTTTGATCCTGGCTCA-3’ ) #1 1495R
(5’-CTACGGCTACCTTGTTACGA-3"), HKHEK

FEZ1 1500 bp. PCR VAR R A WE 2.

PCR 4 H4FE 7

94 °C 5 min

94°C 40's

55°C40s

72 C 1 min

72 C 10 min

PCR F=2 1%B bl kAl f5 , kAL [
MR

30 cycles
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#& 1 CBC RELFLAEY)
Table 1 The contents of CBC reaction pore

Bkl R %5 B8 ILF#/mg
2 CER S E SR S APPA 0.0384
4 D-¥4L4E dGAL 0.3
5 B R oDC 0.15
6 EXSE T PheA 0.0264
7 A RIE GP AGR 0.15
8 7 BRI BR 2 PVATE 0.15
9 B-F LA BGAL 0.036
10 L-ero& o BF) 3 M B PYRA 0.018
11 Ik IO T 3 AAL SUCT 0.15
12 B 2UBR 7 e B TyrA 0.0276
13 D-# & 4% dGLU 03
17 B-H M B BGLU 0.036
18 D-% 4% dMAL 03
19 D-# %87 dMAN 0.1875

21 B-RAEH BXYL 0.0324
22 0/129 &% (comp. vibrio.) 0/129R 0.0105
23 L 2% 35 fic i ProA 0.0234
26 R B B LIP 0.0192
27 ot T AE B AMAN 0.036
30 D-Ax =45 dMLZ 0.3
31 B URE 0.15
33 EHE SAC 0.3
35 D-#3%0E dTRE 0.3
36 AR L () CIT 0.054
37 5-iRed-3-3-"31 R A B H) A ABESER K BGURi 0.006
40 L-fLEL 2 Adt ILATk 0.15
41 o- R ¥z B AGLU 0.036
43 D-L AL dSOR 0.1875
44 o= SUHE B AGAL 0.036
46 H 2B 5 B GlyA 0.012
47 D-3 P8R dMLT 0.15
50 D-#iAE dRIB 0.3
51 kH A MTE 0.3
52 L- A Bk IGLM 0.15
53 RAARER 3 OPS 0.024
54 B- D-% FE A B BdFUC 0.0342
56 &2 CMT 0.126
59 2-BR X -D-# H AR 2KG 0.3
61 S RN 2 ESC 0.0225
62 ELLMAN ELLM 0.03
64 D-K#& dXYL 0.3
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% 2 PCR RNIfA %R
Table 2 Amplification system of PCR

LA RS ARAR/UL
AR <2ug
27F (10 pmol/L) 1.0
1495R (10 pmol/L) 1.0
2xTaq PCR Mix 25
ddH0 ARE 50 UL

1.3.4 Z4#Hor

W31 7 F1 4 75 NCBI & #3F 47 Nucleotide
BLAST, PA>99% N7, HIWre S eEysLirsE.
M NCBI Wit b %8 A IR A3 7 91 S AR
PR AR T 51, 8 AR A i R G o

2 GRS

21 WHhHoBEHEE

NS Uit SeRE A 7 B3R 40 AN K, S EUF T |
FLAM. REDCHE M. 58S REWMETE.
ZURRNEIAELEFvR. SRR OFH RN, 2
FEREFRIR. (L 1.

— - S : A e BE ~ Yt
El1 14 SEREEHRSKEREFRIELER (1000X)
Fig.1 The colony morphology of No. 14 strain and its

micrograph after Gram staining (1000x)

% 3 CBC FEMRNETELER

Table 3 The identification results from CBC card biochemical reactions

B5 ID 1z & B3 KF #HIEHE E% R

1 AR 1 96 Lactobacillus plantarum

2 MAF 1 99 Lactobacillus plantarum

3 PN VN ) 0 N/A & RRREBAR b 9T o £ 2%,
4 *F 1 90 Lactobacillus plantarum

5 MAF 1 96 Lactobacillus plantarum

6 Bl 1 93 Lactobacillus plantarum

7 oS 1 85 Corynebacterium diphtheriae
8 PNV W N Rl 0 N/A  RAERIRE T oA o £ 2%,
9 TR 1 86 Lactobacillus plantarum

10 RHEIARRE L mE 0 NA  REEHIRE b T £
11 TR B RE S b tmh 0 N/A A BAE B AT 5 K2,
12 T AT 5 6 4 0 N/A N/A

14 EHLF 1 95 Lactobacillus plantarum

15 ARAF 1 99 Lactobacillus plantarum

16 FHRATARE G mE 0 N/A  REEHIARE b T X2
17 MIF 1 99 Lactobacillus plantarum
20 AT 1 99 Lactobacillus plantarum
5 mews 2w Ll 090
29 MIF 1 98 Corynebacterium jeikeium
38 ¥F 1 90 Lactobacillus plantarum

22 AEAMRMER

fiiH CBC % R4%5w T 20 MRk, HAanlpett
MERTE 96%~99%11], BEAS/KFHN “Mebr”, BIfF 7
AEE, HF 6 AMNEK (15, 25, 55, 155,
17 5. 20 5) S AEDINFE (29 5 ARKE

); AIREMEMERAE 93%~95%M1, BAS/KTN “dE%
7, 2B, B 6 SR 14 Stk IRt
1E 89%~92%M1, BEAKFA “UF”, H 2 MEkk, B
4 5138 SHMk; TIREMEMERLE 85%~88%M, BEH
KN “RIEZ7, A 2 N, B 7 SR 23 SR k.
SRSk, 20 A~ CBC M RIEE A 12 BRI
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JRNEEE R LSS e N AT (3R 3). CBC %
TE-RTES B I B A T RS, SRR
R AR A S T8 71 2 R S s — el R S, 4
TR RS . IR . V-P i3855 2 M
5, (R REesEs ‘87, e R] “Fh7 048],
1M CBC %852 R AT LAE S B “Fh 7, BhaU2 Mg ot
DA T VITEK 2 Compact 1 88454, {HZHAETT
R, S8 API S0 CHL FE M T4 e AT, 1M
BATRERB T, 7TUATF THEAE, ¥ &% 50 ML
S, RS S B4 FERI T A S e A R 42, (H
RS E ST, mHIRIRK, A5W%E. B CBC
RREE SRR B, (E ] DL e AT 1A
Ik, e %8k CBC %2 Rk A

2.3 16STRNA 77|49 4R

TR e Fvk £ SR i, I g H A B
H4 PCR 434 B Dy () =ik B A R BRI, 12E47 X 1w
M . HHESS HOFF 41, 76 NCBI Wik E 4T Nucleotide
BLAST [EEVELLXS, KBRS R T FUAT
J&, [FUEIEIER] 100%. HAEANR THEAE, A
M~ LT (Lactobacillus pentosus) BXIAf
ANFE (Lactobacillus sp). Kk, BFEHERAKE
W iE— RN

DL 10 000 DNA Marker

—10000
—7000
—4 000

—2000

—1000

—500
—250

2 FEHK 165 rRNA B EIRAEFE AR AL IKEER
Fig.2 Agarose gel electrophoresis pictures of 16S rRNA gene of

each strain
24 RHEREFAMN

RGUK B IR A WHERR B, K B
TIUMIE SRS, AW HE) UPGMA 7. Bk
(Neighbour-joining, NJ). HKHZ)7E. AR
PAS DU, R OT IR A DS TR, H
T HEH) 16S rRNA AL, A0TFL1EH MEGAT.0
AR BAE R RGR K E W
FHE 3 I NI BT, B 87 55N =%,

90

2 CBC RYIP S NN B 12 DN EHRF 1,

5 EmEMIAT B PA RN % (Cluster 1); H
6 S EES L. plantarum 3356 BN—32, BEGKAR
BT, HIKZ 20 SEE; HT Bootstrap FI{E>70%,
MR BB A T 5E, R 17 S BERY L. plantarum
JCM1149 BIREN—3Z, BERATEE; 4. 5. 14,

15. 23 138 S5 L. plantarum NCU116,

L. plantarum MBEL2169. L. plantarum AN7 25751
AVER &y, TCIBEFEES; Cluster 1 IFTE HEAK STHL
ANE (L. alimentarius DCM20249) %R RZiT. It
A CLFLIR FrBR B (Pediococcus acidilactici) 1EN

87 6
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Fig.3 The phylogenetic tree based on 16S rRAN of
representative strains isolated from pickle samples and type
strains (NJ method)

BT ARSI T EIR YA, R Rk
1Y MRS ZfleE AT, T CBC RARESEE
FLEKTE AN]SR BRI AT i B i A 1 7L
TR AN BRI S A R AT TP 20 1 B FLRR 1
80% M FUAT I, KDY JINESE P IS wAh, X5
AT NFIREFESE R —EU18, JFATE (LB, brevis) AL
s tHE i, T CBC %55E RANRESEE LB. brevis,
PR AE A G R T B AR IR

3 Zhip

FEGISERE R LR R 2, AR TS 4y
HSRFEA T LBk 40 ANPR, 2005 22 RGO IR VR TE
S, Bhik 7 20 MERE, S VITEK 2 FRIRAF
W4 (CBC) AT RN S, Hda 124
R R0 25 e R LT B CRTRETE =85%) 0 IX L
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