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Abstract: In order to screen L. plantarum with potential probiotic effect and safety, 114 strains of L. plantarum isolated
from Sichuan Paocai were used as starting strains to conduct acid resistance, bile salt tolerance, resistance to simulated
gastrointestinal fluid, auto-aggregation ability, pathogenic bacteria co-aggregation, antibiotic resistance and hemolytic
research. After culturing in pH2.0 acidic conditions and 0.2% bile salt concentration, 13 strains with better tolerance were
initially screened. The 13 strains were tested with simulated gastroenteric fluid, aggregation capacity, antibiotic resistance
and hemolysis. The results showed that 13 strains simulated gastrointestinal fluid tolerance survival rate was higher than
75%, auto-aggregation ability 23%~52%, and the co-aggregation ability of pathogenic bacteria Listeria monocytogenes and
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Escherichia coli were 10%~29% and 16%~37%. The results of drug sensitivity and minimum inhibitory concentration

(MIC) tests showed that the potential strains showed similar resistance to 10 common antibiotics in drug susceptibility and

minimum inhibitory concentration (MIC) experiments. They were sensitive to f-lactam and amido alcohol antibiotics, and

had strong resistance to aminoglycosides, quinolones, glycopeptides, macrolides and tetracycline antibiotics. There was no

hemolysis phenomenon, indicating high safety. Therefore, the 13 strains of L. plantarum obtained from the primary

screening had potential probiotics and high safety, and the research results would provide strain resources for the deve-

lopment of probiotics.

Key words: Lactobacillus plantarum; probiotic effect; drug sensitivity; minimum inhibitory concentration; simulate gastroin-

testinal fluid; acid resistance; bile salt tolerance
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conditions for 2 and 4 h

T X5 T R0 A 48 AR, B AN R R 22 7 3% (P<0.05) 5
P 2~ 3 [



- 168 - £ Tl B4

2022 4 11 A

JEIFIEFREIAE] 87% LA . Giri 2521 MY HI(LSE
PR R K e B Rl v i 358 M AR FLAF B L7, 7 pH2.0
Y251 TR 3R 4 h ARG 1T 1K 89.87%. #RHEAHE
FE 4 h S5, 6 MRAEYZLATRIAETE ik 5] 80% LA I+, X
55 H AR FT R HLAA e TR PR TR B 25 SR AR L
2.2 TABELEE

AEER AT 38 aeb ml O TR A AT i RN 2 T R, S
Mo EE BT AR A2 M . $51495 DNA &5, 1E & AR B 0
T, AN IBER M B 2420 0.03%~0.3%, P22 IHER
HeBESA 0.2 g/100 mL, PPHTAE ) ZLAT BRI 04 i 52 68 77 -
2 1 AT, B59% 1 h i, SR B A T R, H
1 PC06. PCO8., PCO9 B #ki AHEE 45 A BE 71 ok, L
AXVEERI 3Z 8 8. #EER3E 3 h =, 36 8 R EA
Kt =2, Hdr PCOS. PCO6. PC100, PC104 BEfkR
ISR BE4EAE 6 1lg CFU/mL L I, i H4s 5 BRTA
TR . RO 13 PR IE 8 MR HA Kok
By iRt BE R BE f1 (PCO5. PCO6. PC94, PC97. PC100,
PC104, PC105. PC108) . &HIR5—BudRiEAHLL, 4
JEEAEAEPY AR BSTA] [ dil s P st ) 4 BRAEY
FUATE, Horh PARRETE ST 0.2% A AHER iR IRt rp i
7% 3 h J5 H UG EERE4ERF7E 10° CFU/mL, 1fi H 4%
2 BRIE EIEAE 10°~10° CFU/mL JE N . AR B AR
Xo R ER it 52 8 J1 AN A, 3X 50 A B A 58, A rYTRER
AT LAE i A b PR, F VR 2R A A4 S R R X R R
B FEOIE A R SRS SRR | @
SABLIR AT =0 AN AR PR S5l N A P R &R
B HLHIFI RGP,

F 1 YIRS 0.2 g/100 mL 4 HEL T 32 fE 1

Table 1 Tolerance of L. plantarum to 0.2 g/100 mL bovine
bile salt solution
e I (lg CFU/mL)
[(5k7 e
X HEZH lh 3h

PCO05 8.23+0.04° 7.51+0.04° 7.50+0.01°
PCO06 8.34+0.03" 8.33+0.11° 7.65+0.07°
PCO8 7.68+0.05" 7.48+0.02° ND
PC09 7.75+0.02* 7.22+0.19° ND
PC34 7.73+0.02* 5.03+0.11° ND
PC41 8.17+0.04" 5.03£0.07° ND
PC94 8.310.03° 5.54+0.34° 5.54+0.09°
PC95 7.06+0.03* 4.70+0.28° ND
PC97 8.31£0.08" 6.54+0.08° 5.69+0.13°
PC100 8.23+0.09° 7.39+0.02° 7.210.02°
PC104 8.29+0.05° 6.19+0.01° 6.00+0.13°
PC105 8.32+0.01° 6.00+0.12° 5.85+0.01°
PC108 7.97+0.04* 4.76+0.37° 5.00+0.03"
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Fig.2 Tolerance of L. plantarum to simulated gastroin-
testinal fluid
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2.5.1 PR BabrbE R R AE
PRI B FH S AT R 1) A P JH A 21 TR sl 3800 TR RS
PUrEFE A, AT S 206 AR S 14 v e JRUSS: , A1 A
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JERMEUNFR 2 o, 13 BRI EERE E . T i mi = LA
PS&7 T PR T I UV EZ B NI = R STACF o NN T ATt N
L1558 AE R NPURG M E TR (6/13,46.15%)
fHURR, (6/13, 46.15%) U, Hodh PC108 X # 5
KTt 2h; XF PR EE 2 (11/13, 84.61%) it 24, PC41 XK
KA PRI, PC108 XTI RERTNZE . WF9Ess

R GVF L AER pEoRrh 43 5 AR G R BB 1Y 97 AR
FLIR PRI XHERE 28 . T A3 R R 25 PERSRIY
ZEIRAR{L . PEIRIE, FLRR B X S IS hAl K (b
FFE2R . RKBEER) M 2R N 2 — I 77 A i ST
AR A 3 KIEEY G BaRSE IR, 13 KR
ot 2P # A U

2.5.2 BEEREB/NIHIHE (MIC)  RHZ A7
BT IR SN 2580 45 SR an 2 3 BT, 13 BRAEY
FLAFRRXTLI R 2R | AR R MR R AR R
BT 251k, X 3 Fhd Az 2 A 245 3R 4 ) R 41 R R
(12/13, 92.31%) . S5 #E (5/13, 38.46%) . 5 B &
(4/13,30.77%) o 13 BREGXT S PEMR ., BT B pa ke
U, MEERE R L DORAEER L WUARE . & R Al
Fvb B AR 2 o T PR AR A B 24 5K i
MR R =R KRB R =R E=TT HERX=IERY
ST R >R R > 8 >20 N VU= ST pa Ak
13 KRB 24 P45 SR SR 2 W 5T fi il RSO A, anzs
MR Sr s T 8 MRS RIS IE A ) FLAT B, XF B-N
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Table 2 Diameter of inhibition zone (mm) and judgment results of 13 strains of L. plantarum
iR
RS - - - - - - X ; ; -
E=R NI oy B ek FAR: S 3 R RKFEH PUFRER HRRM AER TR R E
PCO5 33.3/S 41.4/S 26.4/S —/R 10.5/R 20/S 271 31.8/S —/R 7.8/R
PCO06 36.6/S 40.2/S 23.8/S —/R 10.3/R 18.5/S 23.5/1 29.8/S —/R —/R
PCO8 32.8/S 41.2/S 30.6/S —/R 8.9/R 24/S 30.5/S 33.5/S —/R —/R
PC09 32.7/S 34.1/S 28.9/S —/R 9.6/R 22/S 27.51 32.5/S —/R —/R
PC34 30.7/S 36.6/S 30.3/S —/R —/R 24.5/S 30/S 33.5/S —/R —/R
PC41 39.9/S 43/S 28.3/S —/R 12.511 23/S 35.5/S 31.5/S —/R —/R
PC94 28.8/S 31/8 25.5/S —/R 8/R 19/8 26/1 29.8/S —/R —/R
PC95 40.5/S 43.8/S 28.3/S —/R 8.8/R 25/S 43.8/S 32.3/S —/R 11/R
PC97 31.2/8 31/8 27.8/S —/R 9.6/R 18.8/S 28.3/S 30.5/S —/R 7.5/R
PC100 35.8/S 39.4/S 25/S —/R 9.1/R 18.5/S 33/S 29.5/S —/R —/R
PC104 33.4/S 39.8/S 25.8/S —/R 8.5/R 22/S 22/1 30.5/S —/R —/R
PC105 31.7/S 32.6/S 27.4/S —/R 9.3/R 20.3/S 20.3/1 29/S —/R —/R
PC108 36.5/S 42.2/8 30.6/S —/R 16.9/S 16.8/S 16.8/R 34.5/S —/R —/R
T R 25 1 P EERURY S: U " JC2h Bl s A MR O S0 A 3R 1 0 T R B X A ARV TR Y
K313 BRI AT 10 FhbisE A9 MIC KL
Table 3 Minimum inhibitory concentrations of 13 L. plantarum strains when exposed to ten antibiotics
. MICYEH (pg/mL)
TOmUEM sk AR HHR RKFEH [IBZ HEREM  HER AW ER WEUDE

PCO5 <2/S <2/S 4-2/R >512/R 256-128/R 128-64/R 4-2/S 8-4/S >512/R >512/R
PCO06 <2/S <2/S 8-4/R 512-256/R 128-64/R 128-64/R 32-16/R 16-8/R >512/R >512/R
PCO08 <2/S <2/S 4-2/R 512-256/R 128-64/R 128-64/R 16-8/R 8-4/S >512/R >512/R
PC09 <2/S <2/S 4-2/R 512-256/R 128-64/R 128-64/R 16-8/R 8-4/S >512/R >512/R
PC34 <2/S <2/S 4-2/R 512-256/R 256-128/R 64-32/R 32-16/R 8-4/S >512/R >512/R
PC41 <2/S <2/S <2/S 256-128/R 64-32/R 64-32/R <2/S 8-4/S >512/R >512/R
PC9% <2/S <2/S 4-2/R >512/R >512/R 256-128/R 8-4/S 16-8/R >512/R >512/R
PC95 <2/S <2/S 4-2/R 512-256/R 64-32/R 128-64/R <2/S 8-4/S >512/R >512/R
PC97 <2/S <2/S 8-4/R 512-256/R 256-128/R 256-128/R 4-2/S 16-8/R >512/R >512/R
PC100 <2/S <2/S 8-4/R 512-256/R 32-16/R 256-128/R <2/S 16-8/R >512/R >512/R
PC104 <2/S <2/S 8-4/R >512/R 256-128/R 128-64/R 4-2/S 16-8/R >512/R >512/R
PC105 <2/S <2/S 8-4/R >512/R 256-128/R 128-64/R 4-2/S 8-4/S >512/R >512/R
PC108 <2/S <2/S 8-4/R 256-128/R 128-64/R 128-64/R 8-4/S 8-4/S >512/R >512/R

1 R: i 245 S: U MICTEHIARHE A 4> BIS IREFSA(FK KB F 16 ng/mL ., 555 64 ng/mL, I i E &S pg/mL, HE XS ng/mL, FSFMA2 pg/mL ., #5H
R4 pg/mL) . EUCAST(£18 K2 pug/mL. PUFFE32 pg/mL. &R PEHR2 pg/mL . S5 %S pg/mL).



- 170 - 0 Tl B

2022 4 11 A

K4 Fitess R
Fig.4 Results of hemolysis test
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