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ABSTRACT: Objective To evaluate the biofilm formation ability of Salmonella Enteritidis on common liquid
food packaging materials and analyze the effects of temperature and pH on biofilm production. Methods The
amount of biofilm formed by Sa/monella Enteritis was measured on 4 kinds of different liquid packaging materials

(aluminum, polypropylene, polyethylene, aluminum foil) at room temperature (25 °C) and low temperature (4 °C)
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storage conditions, as well as under simulated pH conditions of 3 types of liquid foods (cola, milk, mineral water).

Linear regression analysis was further used to analyze the main effects and interactions of various factors on biofilm

formation. Results

At 25 °C, the amount of biofilm formed by the 2 strains of Sa/monella Enteritis on any material

was significantly higher than that at 4 °C (P<0.05). The highest amount of biofilm formation occurred at pH 6.6,

followed by pH 7.1 and pH 3.1, with statistically significant differences (P<0.05). Linear regression analysis results

showed that temperature, pH and material were all influencing factors for biofilm formation, with temperature and pH

having an interactive effect on biofilm formation (P<0.05), and the weakest biofilm formation ability was on

polypropylene material (6/=—0.10, P<0.05). Conclusion Salmonella Enteritidis can form biofilms on common liquid

food packaging materials, with biofilms more likely to form under weakly acidic and room temperature conditions,

while biofilm formation is weaker under low temperature, strong acid, and on polypropylene material. This study

provides a scientific basis for optimizing the selection of liquid food packaging materials and storage conditions, and

is of guiding significance for ensuring food safety.
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Table 1 Linear regression analysis

ATCC 13076

SUMHS 240147

B (95% CI)

B (95% CI) P

fig &l 0.81 (0.77, 0.86) <0.001 0.88 (0.81,0.95) <0. 001
R
iz Z 4 Z R4
RN ~0.10 (-0.14, 0.05) <0.001 —0.10 (-0.17, -0.02) 0.014
B2 0.05 (0.01, 0.09) 0.12 (0.05, 0.20) 0.002
kizkid) 0.06 (0.02, 0.11) 0.10 (0.03, 0.18) 0.009
Tz
25°C S Z 4l
4°C -0.01 (-0.01,-0.01) <0.001 ~0.15 (-0.02, -0.01) <0.001
pH
3.1 EJiskil Z R4
6.6 0.27 (0.23, 0.31) <0.001 0.34 (0.27, 0.40) <0.001
7.1 0.19 (0.15, 0.22) <0.001 0.21 (0.14, 0.28) <0.001

®2 pH 5REMRFAEREEMRBEYRT R BT

Table 2 Interactive effects of pH and temperature on biofilm formation in liquid food packaging materials

R FE AN pH FRUNL IR B *pH
F P 1 o P 1 o F P 1
m 1870.61 <0.001 0.99 1741.31 <0.001 0.99 235.10 <0.001 0.96
ATCC NS 228342 <0.001 0.99 139132 <0.001 0.99 21.31 <0.001 0.70
13076 RZKE 1473.04 <0.001 0.98 1582.68 <0.001 0.99 69.49 <0.001 0.89
R 5907.82 <0.001 0.99 3484.73 <0.001 0.99 686.30 <0.001 0.98
@ 842032 <0.001 0.99 4656.18  <0.001 0.99 355.94 <0.001 0.97
sumus  EWME 397450  <0.001 0.99 1146.49  <0.001 0.99 234.24 <0.001 0.96
240147 M 1853636 <0.001 0.99 5059.76 <0.001 0.99 2574.90 <0.001 0.99
Rl 10614.02  <0.001 0.99 5607.59  <0.001 0.99 483.94 <0.001 0.98
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