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Isolation and Identification of Lactic Acid Bacteria from Zhaguangjiao in Baokang and
Evaluation of Fermentation Properties of These Isolates
ZHANG Yi-shu, WANG Yu-rong, CHEN Yun-man, ZHANG Ao-ran, ZHANG Zhen-dong, GUO Zhuang"
(Northwest Hubei Research Institute of Traditional Fermented Food, College of Food Science and Technology,
Hu Bei University of Arts and Science, Xiangyang 441053, Hubei, China)

Abstract: The lactic acid bacterial strains were isolated and identified from Zhaguangjiao samples collected
from Baokang Hubei province, and fermentation properties of these isolates were evaluated with cornmeal and
cayenne pepper as the raw materials. The results indicated that 20 lactic acid bacteria strains, were identified as
Lactobacillus brevis, L. alimentarius , L. crustorum and L. plantarum , respectively. It was worth mentioning that
15 isolates were identified as L. plantarum. Compared with natural fermentation, the testing of electronic nose
indicated that the response value of sensor W1C, W3C and W5C were higher in major Zhaguangjiao samples
fermented by L. plantarum, and the relative intensity of sourness, umami and richness had same trends. The
result of principal component analysis indicated that the Zhaguangjiao samples fermented by L. plantarum
HBUAS52327 and L. plantarum HBUAS52332 with better quality. Thus, L. plantarum was domain bacterial
species in Zhaguangjiao samples collected from Baokang aerea and the Zhaguangjiao samples fermented by
L. plantarum strains with better quality.

Key words: Zhaguangjiao; lactic acid bacteria; electronic nose; electronic tongue; organic acid

5] LAEX

RiAr, EE2R AER,F RRSES MP LR 09 4 B K T A A B 0TR[] R S AT L 5 T X ,2019,40
(16):159-165

ZHANG Yishu, WANG Yurong, CHEN Yunman, et al. Isolation and Identification of Lactic Acid Bacteria from Zhaguangjiao
in Baokang and Evaluation of Fermentation Properties of These Isolates [J]. Food Research and Development,2019,40(16):
159-165

HEWH . ﬁﬂjhilﬂi%ﬂumﬁ}’ﬂﬁgﬁi%§%$(2017kypy05 1)
VEZ Ay gRiREF (1999—), 22 (DO, AFL, W71 £ EMEAR
*SETEVEE I (1984—) 53 BB, 1 W50 05 o) - B i RO



TRABAT, 5 ARG HOP SUBR T 09 2 B SR RO A R I g TR

49IeR

— 160

PRERE B TR B XA, S8 R,
VO A 2R, AU AE B 2 1, B8P Ll oS AR AR 5K
ik 66.8 %, LG DUG AR G - KR E 2R
JEN, REIR I M IR BT I 2 R A S I BRI T T 3
TR A AR SCAb TR b X R D K A A 4 A B
JUH R R AR R L I . ORI 6
PR B LT AR B A T (K% ) LR}, SR IR
A TERIE TR, LA FRRT TR S 4 05
HAE R TR IR XS 2 it rh . A5k
R it 19 RGBS it 5 5 LU E ) 2 Rk B BAHSG T &
PR £ it )V 1 1) A A RS AR AR KRR g T HL 2
EE I RE R, A R RSIIE 2 BH M DX ) AR
IR W) 2R IEA T A AT, 448 S o BRLAEEE ) AP ) 40 o
FHLUFLIRF )& (Lactobacillus ) 3 E4, 4R 11 H AT
TR R Hb DX B B LIR TR 22 BRI S 4 7

VE R BRARE S Tolk 6 i Rl FLIR TR 12
FELE TSRS & TR PR O WL ) & ey R
Nz K B P LR #5 A TR B A R I
FEOFISCEA LR e AL . AR & AR
B SEFTER TR, K Ty A IR A 2 R 1 1l
VEIT IR SRy . 03 B A ) S B AE AR AR I 2
S, PR L LR TR 3R AT REAEAE — 5 M RRBR I, i LA
TE AT FLIR T8 22 FE I A JE RGBT R B bR ICEE TR R
AR S FESCHRATF i AR, ASHIE ST 14T BA & R
BET USRI A TR E 2w U1 R L
A M AR TR R P R X, (AR R AR IR,
Z VA i F A A EURIE R85 ABU™ XU b BT
X B2 AEAE R TR R AT ™ S R B TP, Pl e mT O, AR
P ELAT O B R AR P B ) BOA R L AT P 7 32
DAFLIR B AR & TR 98 e, Xof B ABUXUIAS i I
FVE 2 BT B B S

AWFFE R LG T2 H 168 tRNA S EH AR XS 7 14
KA R B M DX ) B FLRR TR 2 FEME AT T A
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B BRI K 43 ) 315 g AEHUKY 315 ¢ BHARUEY (75 ¢
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KWE 21 d, FESE
1.3.4  HEWFLRT AN R ST RUXUM | 5 R AL
FRAE) LA PR

10 g ) HUE TR, 60 CLAR 20 min J5

1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 M

< j i\'\\‘\: o !

R 25 CA 10 min, 2 8847 BRI Jr ik, (]
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Fig.1 Electrophoresis map of PCR amplification products of 16S rDNA
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Fig.2 Phylogenetic tree
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iy
TE X DR R b DX AU LR B R AT 03 1 M E 1Y
et b AW — 2D PPN AR P LA T 2 K 1 XS
7B ST 5208 o 1 T L. plantarum HBUAS52330 Fil
L. plantarum HBUAS52331 TE MRS Wik 323 bR
2%, PRI 1 A 13 BRAEFLAF R EA T 1 ) B
AT A o HL S A A SR RS AN [ Ao SR T Aoy 17 LY
ST AN 1 R

F1 BFEEERSINREALEREE T ML B E S ST

Table 1 Difference analysis of response value of Zhaguangjiao samples with different treatment by electronic nose

&R AL PEREHIA FI SR K 1 TPIFUAT PR 2l % 1
wic XI5 A T R A 0.30 0.32(0.32,0.29~0.37)
W5S XA R 9.50 8.97(9.22,5.98~10.97)
w3cC XI5 I o R B 0.40 0.42(0.41,0.39~0.48)
W6S XA A R 1.00 1.00(0.99,0.98~1.08)
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Continue table 1 Difference analysis of response value of Zhaguangjiao samples with different treatment by electronic nose

R PEREHA AR K ) LA TR Sl A T
w5C XFbeke 5 B R B 0.46 0.49(0.48,0.46~0.57)
wis Ko B ot R A 18.44 16.74(17.23,12.27~19.43)
WIW XA PR ALY R A 16.40 15.36(15.25,10.75~18.83)
W2s X BER L 5.97 5.77(5.79,4.69~6.76)
W2wW XA PR R A 8.30 8.08(8.10,6.85~8.84)
W3S XFREREA ) T R 0.96 0.97(0.97,0.95~1.00)

4:0.32(0.32 ,0.29~0.37 ) Fm- I PO 8L, e/ M~ B KA o
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Fig.3 Box plot of response value of Zhaguangjiao samples

fermented by L. plantarum with electronic tongue
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AFDXS 55 3 Y 08 v AR A I8 T 25 000 il ) IR AR
DRE L AH B
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AR A e B B 8 s, DAL T R AR ) LT T A A 1
il BRI SR B T 7 it (R AR BT AS RIS aE—
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TR T oA ORI 4 R
307 % HRY
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Fig.4 The box plot of content of organic acids in Zhaguangjiao

samples fermented by L. plantarum

&l 4 T, FLER A IR A ) U Y A L
2, AT A 1Y 14 AR AR & b HAP 2 85 4001
4 2.58 mg/g Fl 1.44 mg/g; HON R P9 41 PR A BE H1
iR, XA S A3 3R 1.24.1.05 mg/g Fi1 0.77 mg/g;
BARE AR TR, A X & mE AR
0.39 mg/g 1 0.37 mg/g. &l 4 JRA] 1, A FLAT 40
T A2 TR ) 6 P B BB e LR R Ay R % St ) AR
XA RE AR T B RO S BRI T R 1) R A
2.4 LT PCA AP FUAT R 4l Fh K el 4 B AR
IPEH

it R H] PCA LIHL 5~ B A 735 19 18 DGR
RZEL, R FH R - o B 25 FR bR itEAT T 4328, WA
SR FH P45 0 T X AN [v) A L T BURE: St R A7 1 28 1]
Hefti o P72 L Anl&l 5 s
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W OB DBILABR AR, AR T A E B IR @ 5k (polymerase chain reaction—denaturing gradient gel electrophoresis,
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Abstract: The bacterial diversity of sufu in Enshi was analyzed and evaluated by polymerase chain reaction and
denaturing gradient gel electrophoresis (PCR-DGGE ) technologies and Miseq high throughput sequencing. The
results showed that Proteobacteria( 80.45 % ) was main microbial in sufu and the dominant bacteria generas were
Pseudomonas , Acinetobacter, Sphingobacterium, Buttiauxella and Herbaspirillum. Furthermore, by using of
PCR-DGGE and pure culture methods turned out that there were 7 strains of Lactic acid bacteria were isolated

from sufo and 2 strains were Pediococcus pentosaceus , one strain was Pediococcus acidilactici and 4 strains
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