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Abstract. In order to screen probiotic lactic acid bacteria for food with cholesterol-lowering ability
from fermented vegetable. In present study, taking Weissella confusa(RW) as a reference, 5 probiotic
lactic acid bacteria isolated with cholesterol-lowering ability were obtained from different fermented
vegetable samples via directional separation method combined with 16SrDNA identification method.
The results showed that the five strains had excellent probiotic characteristics, with exhibiting the
tolerance to acid (pH 2.0), bile salt (3 g/L) and simulated gastrointestinal fluids, and superior
cholesterol-lowering ability (54.79%~62.54%),and inhibiting pathogen and adhere to Caco-2 cells.
The strains showed excellent probiotic characteristics. Further, five isolates were safety with no

IS B # . 2023-04-23 f&E HH: 2023-06-08
ESTE : WA E S 2T R u H (2020NK2027) ,
*BAEIER : ¥ 3C(1968—), B i+ Bt M0 A S0, 32 2N F AR BRI A5 . E-mail : fs_ly@163.com

LHS LA SIL 2023 FE 425F 118



RESEARCH ARTICLE

DU Qiu,et al: Screening and Evaluating with Cholesterol-Lowering Ability

of Probiotic Lactic Acid Bacteria for Food from Fermented
Vegetable

hemolysis phenomenon, no biogenic amines producing, and showed sensitivity to a variety of

antibiotics. Five isolates were identified as Lactiplantibacillus plantarum (JCSMC-1), Lactobacillus
plantarum (SYB and JCSMC6-2), Lacticaseibacillus paracaser (SYD and XSMC-1) by 16S rDNA.
The isolates of 1 Lactiplantibacillus plantarum, 2 Lactobacillus plantarum, and 2 Lacticaseibacillus

paracasei all have the basic characteristics of probiotic lactic acid bacteria for food, providing new

resources for the development of probiotic lactic acid bacteria for food.

Keywords: fermented vegetable, lactic acid bacteria, probiotics, cholesterol-lowering
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Fig. 1 Colonial morphology and gram staining results of LAB
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Table 2 Inhibition zone diameter of LAB against pathogenic bacteria

st
SY4 =

SYA 12.63+0.23
SY32 —
SYD 12.17+0.29
SY31 11.47+0.45
SYB 12.00+0.50
XSMC2-5 11.12+0.08
XSMCl1 11.00£0.73
XSMC2-2 11.83+0.29
XSMC2 12.07+0.68
XSMC2-3 14.33+0.08
JC3-1 —
JCMC —
JC4-2 13.00£0.12
JC33-1 12.00£0.51
JC-1 12.00£0.01
JCMRSI1 10.78+0.73
JC4-1 —
JCSMC-2 13.33+0.08
JCSMC-3 11.54+0.50
JCSMC16 11.67+0.28
JCSMC-1 14.32+0.08
JCSMC20 13.67+0.25
JCSMC6-2 10.85+0.74

T — R LB e

232 BBMEH MR ZHFERN AREEE W
AR b B T 32 AR AN IR R Y 5 4% Rl 4R
Tit 13, 2 52 i 7L TR TR i 2 B3k i 1 O B A
HLLRW IS, 5E 24 PRl B o e 0 I
TR B . 3 3 AT, 24 R TR RR R AL 1 W
LB 3 h Y REAEIE , (H HAE S AE ) AR AE 25 5, AR
SY4 JC33-1 XSMC1 JC~1 TEAHL H W A7 16 R 5%
B YIRTF 100%, Rk SY32 . JC4-1.SY31 . JCMC
SYA . JCSMC-2  XSMC2-2 .SYD JCSMC16 754l
WP I AE T R (55.83%~87.64% ) 5 T RW (7716 R
(48.80%) o HAY 11 BRAYAETE AL F Al & B8, H
H XSMC2-3 9 F7 116 2R R AR (3.08% ) , {H i B 44T 20
F 10° CFU/mL,

24 R S50 TR MR AU WAL 3 h e BR TR B
SY31 1 JCSMC-2 XJ B8l 7 W Jo it 52 B 71, AR TR

A mm

f 7T

26.03+0.65 17.20+0.38
31.54+0.77 16.20+0.32
35.13+0.32 22.30+0.01
28.70+0.05 25.00+0.61
28.17+0.84 22.00+0.01
34.69+0.61 23.00+0.78
31.83+0.52 16.69+0.25
30.00+0.10 25.65+0.05
32.00+0.20 23.00+0.28
30.31+0.56 18.23+0.01
33.17+0.62 19.31+0.17
30.00+0.01 16.30+0.03
35.33+0.29 19.54+0.89
30.00+0.01 22.10+0.61
33.30+0.61 20.50+0.53
24.00+0.58 19.85+0.02
26.00+0.89 12.30+0.05
32.00+0.20 21.30+0.31
30.00+0.02 19.86+0.01

— 16.49+0.36

— 17.21£0.96
29.17+0.69 26.50+0.28
28.96+0.95 15.32+0.36
32.90+0.53 21.05+0.01

R X RS AL 0 R 30 3% B0 L0 A R AR B TS A2 18 g, DL AR
3, R XSMC2-3 iif 37 g 1 55 , 0 i 3 AT
7.55%10° CFU/mL, FPIHE R XSMC2-3 3Z 2411
W SE R
24 ZEWITH

3 Ao X6 S 6 TR R B AR W R VT S R TR
BT IR fE B HoXE 8 g 1 M EE T A2 68 R A
18 FEFLIR T AT 2 ME VAN . 18 #R AR XT 9 Fhdit
A= ZE AT 2 ARG 0 48 SR DL % 4, 18 Bk LR TR X U B
2 OAER AT AR AA USRS T
HR KKRER FIBER MERAAWAN,
i, 28I IR WX IR S (0 B2 R ) M B b
KORKBR FMBEENEER)NWIEREA X
SR 32 BE 713030 SO bKET 38 32 L2 58 2ok 400 ) 40 7 AR
FI 0T A5 8 DA T 3 1910 R AR TR 0t 359% 1) L 3
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Table 3 Viable count and survival rates of LAB in artificial gastrointestinal fluids

LS W
0 by B 3 h yd R S 0 h JH % 3 h iG R
(CFU/mL) (CFU/mL) (G (CFU/mL)

RW 8.30x10° 4.05%10° 48.80 5.05%107 170107 33.66
SY4 3.40%10° 59.0x107 173.53 3.65%107 170107 46.58
SYA 3.97x10° 3.04x10* 76.57 2.92x107 1.26x107 4.15
SY32 4.45x10° 3.90%10° 87.64 171x107 1.42x107 83.04
SYD 3.40x10° 2.00x10* 58.82 1.76x107 1.92x107 109.09

SY31 4.06x10° 3.32%10° 81.77 — — —
SYB 5.00x10° 1.27x10° 25.40 1.72x107 3.05%107 177.33
XSMC2-5 4.74x10° 8.12x107 17.13 2.01x10° 7.44%10° 37.01
XSMC-1 5.00x10° 9.10x10° 182.00 1.06x107 1.01x107 95.28
XSMC2-2 2.23x10* 1.54x10* 69.06 1.29x107 3.15x10° 24.42
XSMC2 4.85x10° 3.58%107 7.38 6.05x10° 3.27x10° 54.05
XSMC2-3 2.34x10° 7.20x10° 3.08 2.56x10° 7.55%10° 29.49
JC3-1 3.91x10° 1.67x10° 271 6.85x10° 4.24x10° 61.90
JCMC 1.79x10* 1.43x10° 79.89 1.36x107 6.75%10° 49.63
JC4-2 4.40x10° 6.13x107 13.93 9.70x10° 7.70x10° 79.38
JC33-1 2.27x10° 3.47x10° 152.86 1.87x107 4.32x10° 23.10
Je-1 2.74x10* 2.98x10* 108.76 2.24x107 2.92x10° 13.04
JCMRSI 1.89x10° 7.00x10" 37.04 4.25x10° 8.55%10° 201.18
JC4-1 2.63x10° 2.24x10* 85.17 231x107 6.74x10° 52.25
JCSMC-2 5.12x10* 3.78x10* 73.83 — — —
JCSMC-3 2.69x10° 9.60x107 35.69 9.20x10° 6.72x10° 73.04
JCSMC16 2.83x10* 1.5810* 55.83 1.63x107 7.56x10° 4638
JCSMC-1 2.55%10° 9.80x10" 38.43 1.05x107 5.07x10° 48.29
JCSMC20 2.27x10° 1.10x10* 48.46 2.06x107 3.04x10° 14.76
JCSMC6-2 3.30%10° 1.07x10° 31.56 1.01x107 5.30x10° 52.48

T - — 7R A A LR T T T

PRI BT A A 32 SO bREE A, R 24
P o 18 MRAL IR TR AR 1 J0 U I 30 42 L 7 22 L R It AR il
Rigp ik b BB, X 18 R 08 1 bk X ok 2 4
[EE 738
25 HAZBREFEMFEEREENITEN

i 1l 3 W] 1, 18 Bk FLAR 1 15 77 48 h 5 I [ it
B EBR R KT 40%, X IRE R RW 55 5% 48 h )5
JIEL [ B 25 4 R 58 B 54.56% , B JC4-1.JCSMC16 .,
JC33-1.JCSMC-3  XSMC2-2 #hH:4x 13 Bk #RAY H
[P 2 B S I 0 T RW g I 2 2 B 3, G v AT R

SYD 4 I [ I 2 bR 22 8 A 62.54% .,
2.6 mAFLERHEXT Caco-2 FhMGE ST RUTEM

13 4 B AR ] 1 25 2 FLIR B X Caco—2 41 A 2
MR LA 4, A 9 BRFLER X Caco—2 2 it it 26 B 2%
fa TR R BR RW IO REREE (62.10%), Hh i bk
SYB %6 B % i1k 81.74% ; A% T B bk 1) 2 i R 441K
T RW HIZEFR (62.10%) , B EI7E 45% L) -, Zh
P 58 1) 7L R TR O 25 B A i T v e AR S AT 4
fR AR, WO BRRE IR AT 5 4 TR MR HEAT S50

SRSt A5 2023 58255118 EH



DU Qiu,et al: Screening and Evaluating with Cholesterol-Lowering Ability
RESEARCH ARTICLE of Probiotic Lactic Acid Bacteria for Food from Fermented
Vegetable

T4 IABEXNAEREZNMEE
Table 4 Resistance of LAB to different antibiotics

XSMC2-2 S R R R S S
SYD S S S R R R R S S
JCSMC-1 § S S R R R R S S
JCSMC6-2 S S S R R R R S S
JCMRS1 S S S R R R R S I
SY32 S S S R R R R S I
JC4-2 S S S R R R R S R
JCMC S S S R R R R S I
SYA S S S R R R R S I
SYB S S S R R R R S S
SY4 S S S R R R R S S
JC-1 S S S R R R R S S
JCSMC-3 S S S R R R R S R
JC3-1 S S S R R R R S S
XSMC-1 S S S R R R R S S
JC33-1 S S S R R R R S S
JC4-1 S S S R R R R S S
JCSMC16 S S S R R R R S S
RW S S S R R R R S S
i 2524/% 0 0 0 100 100 100 100 100 35
E “S” RN U “I" R A “RER IR 24
70r 90 -
60} 80}
70+
50t
< 60}
g_ 40} 4;:;- 50|
E 30} % 40y
: 30}
20}
20}
10} 10l
| S PP o 4“’ >
\ >
<§ g\ @ %4” N @ @ i\do el Z\O@O' &S cp o \C;QQ @0 S %4 + 0'5
Ti}“*ﬁk BIkE
B3 ZLEEAAEE G E B4 FLEREXT Caco-2 4RI FLHT1EFH
Fig. 3 Rate of cholesterol removal by LAB Fig. 4 Adhesion of LAB to Caco-2 cells
2.7 ?L@ET 16SrDNA 7 FEEHER 2 5 EAE (Lactobacillus plantarum), T P
i I R Y R G K T AR A R R PR A S SYD XSMC-1 5 &l 1 1% 5L M2 W (Lacticaseibacillus
25, A E Bk JCSMC -1 5 W ¥ FL A 7H: [i5] paracasei ) 5525 Z 50 A il , LT F0 AL M 35
(Lactiplantibacillus plantarum) , % ¥ SYB JCSMC6— ik 100% .,
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£5 ABMBETLR
Table 5 Identification of LAB

. e s [=] Y5

A e 1 L [ B2 R i 7 (45.55%~62.54%) ., [A]Asf | %)
iz JRER FNAR AL B /0 T 32 M i, X Caco—2 21 LZE
BFPE L5 5 53 Ah X R I AT TR | G o6 R 2 BRI L A
B IR FRAT DA LA — 2 A I BRSO, HLAE A I R 7

JCSMC-1 CP055123.1 Lactiplantibacillus plantarum 100
SYD CP039707.1 Lacticaseibacillus paracasei 100
SYB AP019815.1

XSMC-1 CP039707.1 Lacticaseibacillus paracasei 100

JCSMC6-2 AP019815.1

| 3 & 5 I

ASBIR L i AT B A 5 bk S 1 i SR R i A TR
I JCSMC-1.SYB JCSMC6-2.SYD XSMC-1 H #

SEXPEAT TS MG, 40 58 Fk T ot 2 Tl 355 5 LG D) 2
B AT 77 A 0 W 1) 5 A L 55 R AT o T T 3 1Y
6 Pl 2RI AU 3 b (1 FPBERRZE 2 R
FEREAT 28 Pl R I T 245 P | 3X TT RE 2 L R A
Xof A R S 2 O 2R b A | B R AR T A7 e

2 16S tDNA %7& , Wtk JCSMC—1 46 ) L A6 1
B ,SYB JCSMC6-2 Jy 45 #) FL#T 1 ,SYD XSMC -1
RN RS FLER A L 25 FRTIR |5 BR TR AR ] VR AT AE )
i s A dE— 20 T IR FL I &

Lactobacillus plantarum 100

Lactobacillus plantarum 100
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