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Effect of different culture time, culture medium and nutrients on biofilm formation of
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Abstract: Objective To understand the influence of cultivation conditions on the formation of Salmonella biofilm and
provide basis for ensure food safety. Methods Congo red staining and crystal violet staining method were used to screen
biofilm (BF) formation strains from 400 foodborne Salmonella. Scanning electron microscope was applied to observe BF
formation. Whole-genome sequencing analysis was used to identify BF formation related genes. Tube culture and
microplate quantitative detection methods were used to determine BF formation of Salmonella under different culture
conditions. The effect of different culture time, medium type, glucose content, peptone content and Vitamin B, (VB,)
content to Salmonella BF formation were studied. Results Eight (2.00%) BF-forming Salmonella isolates were
obtained. Compared to LB medium, BHI was more suitable for BF formation for Salmonella. When cultured for 96 h, the
BF formation of Salmonella on BHI was much more than that on LB. Fifteen BF-related genes including trx2, fadl, bsmA,
bssS, tabA, besE, csgD, csgA, B, C, seqA, dam, fliZ,, flhD and motB were detected in BJ44D, ZZSR2-2008, NYSR94-
08 and yl19Ta. The best BF formation nutrient conditions for Salmonella were that 0.6% or 0.8% glucose, 4.0%
peptone, and 50 mg/L. VB, were respectively supplemented in BHI broth (P<0.05). Conclusion It is indicated that
different culture conditions significantly correlated with BF formation of Salmonella and have strain-specificity, and can
provide theoretical basis for BF formation control of Salmonella in the food production chain.
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Table 1

Effects of incubation time and type of medium on the

biofilm formation of foodborne Salmonella
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Morphology of different Salmonella biofilm

Figure 1



AR]85 37 2% A X B IR v 1) 17 A2 0 TR I i —— K i, 45

—227—

0. 6% I} ,S8xc001a,yl19Ta Fil XXS31-08 JE /i, BF #Y
UK R 185 W OD g, 18 Fifi 45 4 %4 4 vk 52 19 38 o imo 7
T, T A A R BE N 0. 6% B, ODg, {35 3] i {f
2 W A v 3 A A OB X BF JE R B A IR UEAE A . 2
%G BT B >0. 6% B, BF 1Y DK S R 15 W 0Dy, 1HL
Wil 5 7 7 A VA T %) 15 T AR AT, e B A T

BT BF JE B AT e A 30 o 49 0 i 2
B ¥ A 0.8% B, NYSR94-08 (1) BF 4= i i #%
o AV A AR R A A OB T AR 2V TR BE B
B, B AR R 5 e B 5 OE AH OG5 e R R 25 B AT
fE s M0 % BF JE W, B A6 AE N 5wk 2 OE M
K(E 2),

20
a a
18+ {
ab
16} R
14t = 2
b a %
121 E a ] ---#--- S8xc001a
s 2________'___‘_'_‘" J N ---e--- yl19Ta
g 1of . ST Y 3 ---#--- XXS31-08
al L e 2 N A,
ozl D e i i ---A--- NYSR94-08
06} '
S a B R \C
04} b/ g ‘x‘:%b
02F b E b
K)
0.0 ! : : ' '
02 04 0.6 0.8 1.0
R /%

TE sa b e R AN [ 4 4 VR BE R V0 ) B B A oK I 198 VA TR A WOIG BBE P R 327 L 3R
P2 0 4 W XU 1] T B TR ) 5 )

Figure 2 Effect of glucose concentration on the biofilm formation of Salmonella
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Figure 3 Effect of peptone concentration on the biofilm formation of Salmonella
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Figure 4  Effect of vitamin B, concentration on the biofilm formation of Salmonella
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