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Fermentation Condition Optimization of Bacillus simplex Strain

Zhou Xueying ', Wang Shuohan !, Li Haowen !, He Ziling ', Chen Yujie 2, Zhang Chaobo'?>"
1. School of Pharmaceutical Sciences and Food Engineering, Liaocheng University, Liaocheng 252000,
China
2. Shandong Nongmanyi Agricultural Technology Co., Ltd, Liaocheng 252100, China

Abstract: Bacillus simplex is a characteristic functional microorganism of the Sichuan-Xizang Plateau, with high potential for
the development and application of agricultural microbial agents. The subject of this study is a simple Bacillus isolated from
soil samples in the Sichuan-Xizang region from a laboratory, and the biological classification of this strain has been confirmed.
The main content of this study is based on LB medium, conducting single-factor optimization experiments on the content of
each component, and further optimizing the addition ratios of yeast infusion powder, tryptone, and sodium chloride using the
Box-Behnken response surface method based on the single-factor experimental results. Finally, univariate experiments
determined the suitable concentration range for each component, and the optimal medium formulation was optimized through
response surface optimization: yeast extract powder 18.0 g/L, tryptone 10.0 g/L, sodium chloride 5.0 g/L. Under these culture
conditions, the strain's OD600 value reached 8.646, an increase of 26.11% compared to LB medium. This study establishes an
efficient culture system for this strain, providing theoretical reference and technical support for the research and application of
plateau microbial agents.
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JUR L TR, EEDgig R E WL R R HAR B L BURK IR IERE 7155, SBERIZME
AN Gk, JEGER S BRI R 2 KR A e, SRR SS, AR
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a2 AT (Bacillus simplex) FUf 8 8 522 IRBAVE M, 32 o0 AR 16 i i g4l HoA Y
TR PUPER . (AP R SEES), wm EARO AE  BR FR AAZ o B AR D150, R RERE A A
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BERT DR EE IR Manetsberger SHIF SUZ B R ER . 2575 R E 2 FPPUH K Gm i
SR, 73285 b, Patel & Gupta 2& T RGK B EF A 70Hr, O Bacillus simplex BRIV 255
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R1BERTER

Table 1 Single-factor experiments

B4y WEERRRE (g/L)
[Eabarg i) 2.0~ 5.0, 10.0. 15.0. 20.0
JoeEE A R 2.0, 10.0~ 20.0. 30.0. 40.0
A1 2.0, 10.05 20.0~ 30.0. 40.0. 50.0

1.4 Wi NIRRT

A PR R IR R, O AR R R 2 R RER A (AL R AR (B). &AL (O
FEATFNBAZE, TR 20 h () ODeoo [HAMINAE, KA Box-Behnken A4 & veit i#EAT =
R AP R AL, e R KT B E LR 2.

% 2 MNERREER
Table 2 Response surface test factor table
HE K (g/L)
-1 0 +1
e RER K 12.0 15.0 18.0
B R 5.0 10.0 15.0
HALH 5.0 10.0 15.0

1.5 $aEahsE

K Fl Design-Expert 13.0 BPF X Wi B [ A48 2E 47 — R ENEHA L 5 2250 b S B0 s J2
Origin 2022 K AFaHlA K ih 2R s 2 2R mi ST Pl e se AR s 2 s i dudis LA — 447
SR FIE TR, TR Rl Sk
2 GR50h
2.1 KL ESRERRUER

fE 37°C. 180 rpm #RGEFRIIFAET, MR F AT RETE LB ik s IRtk ih i AR K 4 n
K 1A PR, HAKSREZIH SA I REY G 280 125 0E, ATRI N EIR . XA K
S5REM=AMB, AWEBETHIRAE, BT EAA AR 208 23 he ASIGZAE T, FiH
FRF I BRI 2-14 h, AEVEREERIBIE 20 h 724, JE 2R R R AL EEE AR USSR A
DFTEFELE 12~16 h (X EA K W 20 h (RS E 1T, AT AN RS2 56 75 5K

B B A R A G 7 T S B 2 B G E FRIR L —, AT DU B AR AR KR AR 2R A8 e 1Y
REVRFIRR AL, IEMENEHLEIR, ARG RE AR ZRE B Ky THatER . Wi 1B fr
AN SR, SO0 AR S i 7 B 2T B 100 A e B T R R IR P T SR T AR, RIS
BTG TR SRR A S, AN R FE IR RERR VR BE X T B bR AR A s e 22 R B R YRR 2
PR A8 R AN JE 1 PR 1) R A4S B, R RS 0 v W) 2 DR i TR S AR i = A AR B T = AR A2 e o
REIGHFAFT, R IREARINER 15.0 g/L.

R AR LB £ O A MUEE, 1T DL B 00 i R R 34 T R 5 AR M 2 AR BOKF
mE 1 C FoR, WM SCIGHER KA, 62 R B AR TR BRI B B R s R,
IR T IR HE R = S AT S, AR KB I R PR B AR IR T B 10.0 /L J5, WM
ODgoo ILIEFE T £ 6.856, 1ZIKET, WMAAKIPRERE. BEOKRIKERT 100 gL 5, Hik
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Fig. 1 Growth curve of Bacillus simplex in LB liquid medium (A) and the effects of different concentrations of yeast

extract (B), tryptone (C), and sodium chloride (D) on the growth of Bacillus simplex

2.2 W NERALSE R 551

E B0 IR a0 A B, B EORT A7 B 2R A B AR K B3 R RRE M (ADL JREEERR (B).
FE (O AELERE, H57F 20 h GBI ODsoo fH M NAA, KH Box-Behnken HLA A BT
DA I N o AT TE o SRS S AN T DU I 51 el P - VA U AN R (B D& S N A T
WG IR IR G T7 58, N 8T 2 AT B 1) v ORI TR SR R AR AR
2.2.1 EBWRITHERBUE E ST
2.2.1.1 W B T SR A T

DL IR AR B G I B AR AT bty W B =R R RIS . BEEHER (A A 120 (-1,
15.0 (0). 18.0 (+1) g/L; FEEAM (B) N 5.0 (-1). 10.0 (0). 15.0 (+1) g/L; &L (O
5.0 (-1D. 10.0 (0D, 15.0 (+1) g/L. L&t 15 4185, Hrh 340 0EERE, IR
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Table 3 Response Surface Experimental Design
o o A B C ODsoo
K BEREE R (gL BEAR (gL A4k (gD (201
1 12 5 10 8.448
2 18 5 10 8.228
3 12 15 10 8.173
4 18 15 10 7.766
5 12 10 5 7.898
6 18 10 5 8.646
7 12 10 15 7.568
8 18 10 15 8.085
9 15 5 5 8.360
10 15 15 5 7.997
11 15 5 15 7.832
12 15 15 15 7.601
13 15 10 10 8.206
14 15 10 10 7.986
15 15 10 10 8.349

2.2.1.2 [a| AR A o gt 5 400 & P IGHIE
K H Design-Expert F01 5 S2EG B 2047 — ik 2 WA LA, #5331 ODeoo M NAE 5 = R 2 1]

VA5 R

OD=8.18+0.13A-0.21B-0.16C-0.07AB+0.07AC+0.02BC-0.09A2-0.07B2-0.13C?

W 2 fis, BEASAR 9 SEE8 SEIN ODeoo B, HNARAR AR RL T ODgoo fE . ¥ s38 50 43 A 15
LM, JoR R B A, RIS, AIEEMESR. AU 20 (ANOVA) EoR: M
BB B 2% (p<0.0001), KT AEE (p>0.05), HRE R R2=0968, % E 2%
R%,4=0.931, VLR ATFRE 93.10% A Em N AEAR 5, IR ZEWR D, G R, REHER
2 5 R AR AR SR R
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Fig. 2 Fitted relationship between model predictions and measured values
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Fig. 3 Disturbance effect curves of various factors on the biomass
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Fig. 4 Effect curves of each single factor on ODeoo
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BRIERBIR,
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Fig. 5 Interaction plot of yeast extract powder and tryptone (left) and 2D response surface plot (right)
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Fig. 6 Interaction effect line graph of yeast extract powder and sodium chloride (left) and 2D response surface graph
(right)
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Fig. 7 Interaction effect line graph of tryptone and sodium chloride (left) and 2D response surface graph (right)
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Fig. 8 Overall response surface and contour map of the effects of three factors' pairwise interactions on microbial
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AT ODeoo {Hf 1 (8.58898), 55Libeh 6 Al 8.646 mifEWI & MilERHZH 12.0 /L. i
EAM 15.0 g/L. S4EH 15.0 g/L HEPITNMERIC (7.601), 552505 12 HS W —5. #—P
EPIRSEULEN . EERE R, SEERRR R A% 05T

| 7.96033 - 7.60008
é ®
Cxl5 7.82283 : 7.64958
X )
E}
& ° sttt it
% " 8.59558 8.10333 A+:1.8
o .
A BB (/L)
C-:0.5 8.22708 - 7.92183 A-:1.2
B-:0. B+:1.
05 B: BUEEEIES (o/L) vl

B 9 ZEHRAN KL A ODeoo SLT7 AR
Fig. 9 ODsoo Cube Effect Diagram of Different Combinations of Three Factors
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