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Optimization of Preparation Technology of Lactiplantibacillus plantarum
HCS03-001 Freeze-dried Powder and its Anti-Helicobacter pylori Function
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1. Jiangxi Renren Health Microecological Technology Co., Ltd., Jiangxi Zhangshu 331200, China;
2.Renren Microbial Technology Research (Shenyang) Co., Ltd., Shenyang 110170, China

Abstract: The aim of the study is to optimize the preparation technology of freeze-dried powder of Lactiplantibacillus plantarum
HCS03-001 and explore its functional effect of anti-Helicobacter pylori. In this study, the preparation technology of freeze-dried
powder of Lactiplantibacillus plantarum HCS03-001 was optimized by single factor test, principal factor analysis and response
surface test, and then the anti-Helicobacter pylori effect of the probiotics was verified by bacteriostatic test in vitro. The results
showed that the optimum conditions for preparing freeze-dried powder were fermentation temperature 37 “C, fermentation time
16 h, inoculum 5.2% and freeze-drying time 44 h. Under these conditions, the number of live bacteria was 5.85 x 10" CFU-¢™".
These results of bacteriostatic test in vitro showed that the fermentation supernatant and bacterial suspension of Lactiplantibacil-
lus plantarum HCS03-001 could effectively inhibit the growth of Helicobacter pylori, and the inhibition rate was 69.55%~
78.78% , which showed that Lactiplantibacillus plantarum HCS03-001 have the function of anti-Helicobacter pylori.
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Table 1  Factors and level design of Plackett-Burman test
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Table 2 Horizontal coding table of Box-Behnken design factors
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Fig. 1 The influence of different factors on the number of live bacteria in freeze-dried powder
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Fig. 2 Pareto diagram of standardization effect
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Table 3  Design and results of Plackett-Burman experiment
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Table 4 Response surface test results

T A RBER B/ C B: & TR /h C: R /% D % T} [E]/h W EEU(x10"CFU-g ™)
1 0 1 1 0 5.68
2 0 0 0 0 5.79
3 0 -1 1 0 5.48
4 0 -1 -1 0 5.44
5 0 0 0 0 5.81
6 0 0 -1 -1 4.74
7 0 0 -1 1 4.94
8 -1 1 0 0 5.09
9 0 -1 0 -1 4.52
10 1 -1 0 0 5.17
11 0 0 1 1 498
12 0 0 0 0 5.83
13 0 1 0 -1 4.75
14 1 0 0 -1 4.49
15 0 0 1 -1 478
16 0 1 -1 0 5.64
17 1 0 1 0 5.45
18 -1 0 1 0 5.08
19 1 1 0 0 5.33
20 1 0 -1 0 5.34
21 -1 0 0 1 4.34
22 0 0 0 0 5.84
23 0 -1 0 1 4.72
24 0 0 0 0 5.84
25 0 1 0 1 4.97
26 1 0 0 1 4.65
27 -1 0 0 -1 4.16
28 -1 -1 0 0 4.80
29 -1 0 -1 0 5.04
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Table 5 Analysis of variance of regression model

i H Rl H H fobi FiA P{H
FEETR 6.73 14 0.48 1344.61 <0.000 1
A-R TR 0.31 1 0.31 859.3 <0.000 1
B- & B [i] 0.15 1 0.15 41233 <0.000 1
C-Hefh i 8.01x107 1 8.01x10™ 22.4 0.000 3
D-ZR T[] 0.11 1 0.11 313.66 <0.000 1
AB 4.23x107 1 4.23x10™ 11.82 0.004
AC 1.23x107 1 1.23x10™ 3.43 0.085 4
AD 1.00x10™ 1 1.00x10™ 0.28 0.605 2
BC 0 1 0 0 1
BD 1.00x10™ 1 1.00x10™ 0.28 0.605 2
CD 0 1 0 0 1
A 1.79 1 1.79 5020.01 <0.000 1
B’ 0.25 1 0.25 688.16 <0.000 1
c? 0.032 1 0.032 88.27 <0.000 1
D? 5.12 1 5.12 14 323.47 <0.000 1
B2 5.01x107 14 3.58x10™ — —
A 3.13x10° 10 3.13x10™ 0.66 0.726 9
aliiR2: 1.88x10° 4 4.70x10™ — —
B 6.73 28 — — —

SR 10" CFU-g™)

I HU/(<10" CFU-g™)

D: i ] B: i BEH B]
E3 AREEMZEER

Fig. 3 Interaction of different factors
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Table 6 Bacteriostatic rate of fermentation supernatant and bacterial suspension of Lactiplantibacillus plantarum HCS03-001

*R6

EYFLEME HCS03-001 X B EF R EBROMEZR

bl ODy I 1 % A BT VHBLT B0 3%
25 % — 0 0
[{EREROpi — 20.92+1.02%% 100.00%
PRI 1.911 16.48+2.14%* 78.78%
KIS 0.253 14.55+0.84% 69.55%

TE R 528 FOM IRUAT LU 22 5278 P<0.01 K E BRA G2 R L
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) FLAR T TR HCS03-001 % % L3 3, A7 F S e 40 SLAR AT 1
HCS03-001 A 18 P -
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Fig. 4 Bacteriostatic effect of fermentation supernatant and
bacterial suspension of Lactiplantibacillus plantarum
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