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Kinetic Model Prediction of Predominant Spoilage Bacteria in
Vacuum-Cooled Chicken Breast
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(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China;2. School of Medical Instrument and Food Engineering, University of Shanghai for Science and
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Abstract: This study was aimed to investigate the effect of vacuum cooling on the shelf life of
chicken, and to predict the growth of microbialin chicken breast. The chicken breast was cooled by
cold air and vacuum cooling, respectively. The total number of colonies during storage was
measured. Vacuum cooling was beneficial for extending the shelf life of chicken. The method of
Polymerase Chain Reaction-Denaturing Gradient Gel Electrophoresis (PCR-DGGE) was used to
measure the bacterial floras' changes on the surface of vacuum-cooled chicken stored at 5 C,
ensuring Pseudomonas was the predominant bacteria. The maximum of dominant spoilage bacteria
was 5.373 (lg(CFU/g)) during cold storage with the total number of colony and predominant
spoilage bacteria as the microbial index and TVB-N and pH as the physical and chemical index. A
primary model and a secondary model of microbial growth were established by placing chilled
chicken breast at different temperatures from 0 C to 25 C, and the model was validated and
evaluated. The results showed that the established mathematical model could better predict the
growth trend of predominant spoilage bacteria.
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Table 1 Changes of total number of colony on the surface of chicken breast prepared with different cooling methods

during different storage time
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Table 2 Proportion of dominant bacteria on the surface of chicken breast meat with different cooling methods during storage
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Table 5 Kinetic models for bacteria in chicken breast chilled by vacuum at different temperature
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20 3.995 0 7.3253 0215 1 4.800 0 0.994 9
25 37579 8363 5 0281 1 33426 0.992 6
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Table 6 Kinetic parameters of Pseudomonas on vacuum—cooled chicken stored at different temperature
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15 N(1)=3.556 89+3.560 00xExp{~Exp[0.095 22x(6.630 75-)+1]) 0.988 9
20 N(1)=3.995 0043.330 3 1xExp{-Exp[0.175 54x(4.796 40-)+1]) 0.970 0
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