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Abstract: Lactobacillus paracasei were isolated from soy sauce
residue by traditional microbial culture method, and identified by
morphological observation, physiological and biochemical charac-
teristics test, and 16S rRNA gene sequence analysis. Their toler-
ance to artificial gastrointestinal juice, hydrophobic capacity, and
antioxidant capacity were also studied. Ten strains of

Lactobacillus paracasei were isolated from soy sauce residue, of
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which eight were L. paracasei subsp. paracasei » named HT31,
HT51, HT90, HT111., HT125, HT159, HT253, and HT256;
two of them were L. paracasei subsp. tolerans, named HT155
and HT158. The results of simulated gastrointestinal fluid toler-
ance test showed that the viability of strains HT31, HT111 and
HT155 reached (86.33 4-1.24) %, (31.3740.50) %, (57.43 &
1.56) %. After 8 hours of culture in simulated gastrointestinal
fluid, the viability of strains HT31, HT111 and HT155 reached
(60.224£0.16) %, (62.18£0.70) %, and (52.84£0.56) %, re-
spectively. The results of hydrophobicity test showed that the hy-
drophobicity of strains HT31, HTI111 and HTI155 reached
(18.52+0.76) %, (26.5140.66) % . and (25.41+0.58) %. The
results of antioxidant test showed that the DPPH scavenging rate
of cell suspension of strain HT31 was (26.25+0.01) % . and its
DPPH scavenging rate of cell-free extract was (16.0340.03) %.
The hydroxyl radical scavenging rate of cell-free extract of strain
HT31 was (42.882£0.21) %, and its hydroxyl radical scavenging
rate of cell-free extract was (27.7440.01) %. The result showed
that strain HT31 had good capacity of tolerance to simulated gas-
trointestinal juice, hydrophobic and antioxidant.

Keywords: soy sauce residue; Lactobacillus paracasei; artificial
gastrointestinal fluid tolerance; hydrophobic capacity; antioxi-

dant capacity
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B1 SLMEE MRS BRERAGEEY S B2 FpilmBdha Ry E
Figure 1  The colony morphology of lactic acid bacteria Figure 2 Microscopic morphology of some
in MRS solid medium (HT51,2 d) Lactobacillus strains (X1 000)
F1 EHEPIBRENEEENETEER
Table 1  Result of physiological and biochemical identification of lactic acid bacteria in soy sauce residue
RS FAERYE EEARE MREER W e A H,S =4 5| Wi 1 B
HT31 + - - - - -
HT51 + - - - - -
HT90 + - - - - -
HT111 + - — - - —
HT125 + - — - - —
HT155 + - — - — -
HT158 + - — - — —
HT159 + - — - — —
HT253 + - — — — —
HT256 + - - - — -
TS RIR BN A — RN RN R I AR A R EE R A &,
23 EMDTENFETE M HT31 HTSI__HT90 HTIll HTI22
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T /S I B R

FHE) T Bk 16S rRNA L 7 31 5 , #£47 Blast Hox),
PR 2 Pron. ] Mega 5.0 M R 48K 771, 1l
B4 frw, B 4 84, # A HT31, HT51, HT90,
HTI111 HT125 . HT155 . HT158 . HT159 . HT253 , HT256
58 X B Bk Lactobacillus paracasei subsp. paracasei
ATCC 253027, Lactobacillus paracasei subsp. tolerans
JCM 171" 4 F R — 43 X 4 A R2 S EHKHT3L,

5000 bp
3000 bp
2 000 bp

HLVK 2512 3 L FE &+ 126 306 0% %8 e, i Al Trans 2K® Plus
DNA Marker
B3 #a3LEH 16S rRNA PCR ¥ 3¢ = 4 & & A
Figure 3 Electrophoresis of 16S rRNA amplified

products of partial lactic acid bacteria
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Table 2 Results of 16S rRNA sequence homology analysis of isolates from soy sauce residue

RS R4 TR [R7% 00 i AR/ %
HT31 Lactobacillus paracasei subsp. paracasei ~ ATCC 25302(T) ACGY01000162 99.38
HT51 Lactobacillus paracasei subsp. paracasei ~ ATCC 25302(T) ACGY01000162 99.25
HT90 Lactobacillus paracasei subsp. paracasei ~ ATCC 25302(T) ACGY01000162 98.91
HTI111 Lactobacillus paracasei subsp. paracasei ATCC 25302(T) ACGY01000162 99.32
HT125 Lactobacillus paracasei subsp. paracasei ~ ATCC 25302(T) ACGY01000162 99.64
HTI155 Lactobacillus paracasei subsp. tolerans JCM 1171(T) D16550 99.32
HT158 Lactobacillus paracasei subsp. tolerans JCM 1171(T) D16550 98.98
HTI159 Lactobacillus paracasei subsp. paracasei ~ ATCC 25302(T) ACGY01000162 98.71
HT253 Lactobacillus paracasei subsp. paracasei ~ ATCC 25302(T) ACGY01000162 98.50
HT256 Lactobacillus paracasei subsp. paracasei ~ ATCC 25302(T) ACGY01000162 98.25

HT31
HT256
Lactobacillus paracasei subsp paracaset ATCC 25302 (ACGY01000162)
HT51
HT90
58 | HT111
HT125
HT155

88

HT158
HT159

HT253

62

44
47

—
0.02

Lactobacillus paracaset subsp. tolerans JCM 11717 (D16550)
Lactobacillus caset ATCC 393" (AP012544)
Lactobacillus zeae ATCC 15820 (D86516)
Lactobacillus rhamnosus JCM 1136" (BALT01000058)
Lactobacillus brantae DSM 239277 (AYZQ01000010)
Lactobacillus saniviri DSM 24301" (JQCE01000025)
Lactobacillus camelliae DSM 22697 (AYZJ01000044)
Lactobacillus porcinae LMG 26767" (HE616585)
Lactobacillus wasatchensis WDC04™ (AWTT01000084)
Lactobactllus farraginis JCM 14108 (BAKI01000097)
Pediococcus parvulus JCM 5889" (D88528)
Bacillus subiilis NCDO1769 (X60646)

0.02 /R 200 MRS e 2
B4 & FEILATH 16S (RNA A B 55 A A X F #

Figure 4 Phylogenetic tree of 16S rRNA gene sequence of Lactobacillus paracasei

HT51, HT90, HT111, HT125, HT159, HT253, HT256
K€ N Lactobacillus paracasei subsp. paracasei (Fl| T %
FUAF B & T AP 5K 7 Mk HT155 \HT158 %£& K Lac-
tobacillus paracasei subsp. tolerans (El| T B FL AT & 17 W
PO Wei S50 & B2 5 8 h & BE 10 40 T 32 28 LA
BT QT AT T8 45 W% RO B 9 R B s o R B
PR E B A A FURF B R B IR 4
2.4 BEIFERELFTEEINSE R Z AL

TESE BRI s FU IR T 2 R HE B AR & % 2 ik
Z PR R PR v A 5 B AR AL B IR pH OB RN AR

RS, gl BR B i A7 1 TR RE T 25 0 S B0 MR AT TG R
T ARG X DA R 4% 4 A R TR Ut B TR 52 1 ) 2 F S AL
BR TR 25 AR FRE M S AR 2 —. R 18 5 T, B AR HT31,
HT256 X RLH0L S W 32 A sF  TE B WP 32 3 h J5 .
FRAE TG 243 B (86.3341.24) %, (80.88+£5.39) ¥ 5 i A
HT90,HT158 HT159, HT253 it % & ¥ 3 h J5 . B k17
15 R 435 M (66.32+0.35) %, (69.08+0.41) %, (67.15+
0.03)%,(63.47+£0.67) % ; B ¥k HT155, HT51, HT111
fif % W 3 h JG . PR AE 16 R 4 5 g (57.4341.56) %,
48.66+0.28) % ,(31.37420.50) % ; B #k HT125 1 1715
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Figure 5

The experimental results of Lactobacillus pa-

racasei in simulated artificial gastric juice
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Figure 6 Experiments on the number of living bacteria

of Lactobacillus paracasei in simulated

artificial intestinal fluid
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Figure 7 Hydrophobicity results of

Lactobacillus paracasei
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Figure 8 Test result of DPPH + scavenging by

Lactobacillus paracasei
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Figure 9 Test result of hydroxyl radicals scavenging by

Lactobacillus paracasei
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