MR EmEB Modern Food Science and Technology

2024, Vol.40, No.12

g N AR BRI PR ZR 2K SF AT R S Y20~ I
PR & B o 1

SMEE"?, B8, MEX, BREE, BEN, MRE, HET, 3&ET
(LEMNBRLEBRFRASIAFR, @EFMN 363000)
(2. BRI KFRBAAFETAEFR, JH)7 M 510640)

WE: Mkt L F50HE (Paenibacillus thiamolyticus SY20) & —HRMABHEZ ML F 0 B L H 7 E AR,
MHCZIERCH S A~ FIGIERERA N ZBA X Al. ATRJFALFIWADRGIRS, Az FHARA
FAF R, VAST K IAT B 6947 B B4R 4 % R 484F, AT = WA YR A B AL, BB IR RE R A T RRBR.
TR AR BOR A R 3T E AR = 47 ) 7 W R 6 B0k, SR JE KR Plackett-Burman 7% 76 ik 3 A~ F 2 £ AR S —4%.
KCI #= NaCl #479#47; 4% 18 i1 Box-Behnken F S 40A- K50 74 2 38 R AR AL A G b iimh Lt AT447 2. pH
MEAAE . K BR8] o K B0 B AR VAR SRR K B S SR AT A 7 R BiE . 45 R A« P thiamolyticus SY20 X B
FEAPE MR R ARIE SR B A & AR 20 o/L, ARG 15 g/L, BEER A4 8 g/L, KC110 g/L, NaCl 10 g/L, #&%
RN pHALA 75, BIRRE 28°C, KEENTIE 60h, #ALE K B & o447 B A 42 22.8 mm AHALET (152mm)
8 1.5, B ZARTIAFRIDR N DFIRE, ZHR NG RIS B v E 4 £ 2,

X1 P thiamolyticus SY20 ; AP B M, bR @ik, RN

MEHS: 1673-9078(2024)12-110-118 DOI: 10.13982/j.mfst.1673-9078.2024.12.1382

Optimization of Fermentation Conditions for Antimicrobial Substance
Production from Paenibacillus thiaminolyticus SY20 Using Response

Surface Methodology

WU Yapingl’z, CAO Cai’, LIN Yongwenl, CHEN Jianxuan', CHEN Jiankai', LIN Liangmeil,
YE Huilian', LIU Dongmei”’

(1.Faculty of Food Engineering, Zhangzhou Institute of Technology, Zhangzhou 363000, China)
(2.School of Food Science and Engineering, South China University of Technology, Guangzhou 510640, China)
Abstract: Paenibacillus thiaminolyticus SY20 is an antimicrobial strain isolated from acid bamboo shoots in
515 ot
SR A B S, 5 L TV DI A AP e 3R S 2 AT BT S Y 207 VBT 420 5 A e 2% A (0] AR T i B 4,2024,
40(12):110-118.
WU Yaping, CAO Cai, LIN Yongwen, et al. Optimization of fermentation conditions for antimicrobial substance

production from Paenibacillus thiaminolyticus SY20 using response surface methodology [J]. Modern Food Science and

Technology, 2024, 40(12): 110-118.

is HER: 2023-11-19

BEemH:
{EE R
BIEE:

110

EMEME AR FRIEL BEIEE (ZZYB2207)
RIEFE (1990-), &, Bt #IF, ARAE: RAEMEY, E-mail: 787410180@qq.com
X&ZH (19715, L&, B, R, #ARxHE: REREDINFASES), E-mail : liudm@scut.edu.cn



MK ERBHL

Modern Food Science and Technology

Zhangzhou, Fujian. Previous studies have demonstrated that this species can produce a rare lipopeptide antimicrobial
substance, polymyxin Al. To improve the ability of P. thiaminolyticus to produce antimicrobial substances, the active strain
was used as the research object, and the antimicrobial diameters against Escherichia coli were used as the investigation index
to optimize the fermentation conditions. Single-factor experiments were conducted to evaluate the effects of different carbon
sources, nitrogen sources, and inorganic salt types and their concentrations on the production of antimicrobial substances.
The three significant factors, namely ammonium phosphate, KCI, and NaCl, were screened and further analyzed using the
Plackett—Burman method. The optimal medium combination was determined using a Box—Behnken central composite design.
Finally, the inoculation volume, pH value, fermentation time and temperature were optimized to obtain the most effective
fermentation conditions, which were then verified experimentally. The results showed that the optimum fermentation medium
for producing antimicrobial substances in P. thiaminolyticus SY20 was composed of 20 g/L maltose, 15 g/L cottonseed cake
flour, 8 g/L (NH,),HPO,, 10 g/L KCl, and 10 g/L NaCl. The optimized fermentation conditions were as follows: pH 7.5,
fermentation temperature of 28 C , and fermentation time of 60 h. After optimization, the inhibition diameter
of the fermented supernatant was 22.8 mm, which was 1.5-fold larger than that before optimization (15.2 mm). The ability of
the strain to produce antimicrobial substances was significantly improved, providing a foundation for large-scale isolation and
purification of the antibacterial substances.
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3041 -1 1 -1 1 1 -1 1 235

4 1 -1 1 1 1 -1 -1 -1 21.2

5 1 1 -1 1 1 1 -1 -1 10.0
6 1 -1 -1 -1 1 -1 1 1 224
7 1 1 -1 -1 -1 1 -1 1 22.4
8 1 -1 1 I -1 1 1 1 10.0
9 -1 -1 -1 1 -1 1 1 -1 10.0
10 -1 1 1 1 -1 -1 -1 1 233

11 -1 -1 -1 -1 -1 -1 -1 -1 22.6

12 -1 1 -1 1 1 -1 1 1 15.2
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Table 4 Significance analysis of Plackett-Burman design
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R E 26.60 6 44 — — —
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XI5 X, X X, ¥ B A2/ mm
1 -1 -1 0 16.9
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5 -1 0 -1 15.7
6 1 0 -1 16.8
7 -1 0 1 16.8
8 1 0 1 10.0
9 0 -1 -1 17.9
10 0 1 -1 16.1
11 0 -1 1 18.0
12 0 1 1 10.0
13 0 0 0 16.8
14 0 0 0 16.4
15 0 0 0 16.4
16 0 0 0 163
17 0 0 0 17.6
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