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Optimizing the Chilled Meat Supply Chain Based on Time and Temperature in
Cold Chain Internet of Things
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(1. School of Management, Guangzhou University, Guangzhou, 510006, China; 2. School of Modern Logistics,
Guangzhou Panyu Polytechnic, Guangzhou, 511483, China)

Abstract With the development of cold chain Internet of Things (IoT) technology, real-time temperature monitoring and data sharing
have become important means to improve the efficiency of chilled meat supply chain management. In this paper, a strategy for optimizing
time and temperature coordination based on the cold chain IoT was proposed to improve the operational efficiency of the chilled meat
supply chain. Based on predictive microbiology and system reliability theory, this study investigated the effects of time and temperature on
the quality of chilled meat. A quality-change model for chilled meat and an energy consumption model for the chilled meat supply chain
were developed. To illustrate this approach, a case study of a chilled chicken supply chain was conducted. The findings revealed that
there is an optimal level of freshness in the chilled meat supply chain that maximizes the benefits of the supply chain. If the freshness level
in one stage deviates from this optimal value, subsequent stages can adjust the time and temperature to achieve maximum supply chain
efficiency.
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Fig.1 Six flows in chilled meat supply chain
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Fig.2 Optimal freshness in chilled meat supply chain
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Tab.1 Growth characteristic parameters of pseudomonas in chilled chicken at different temperatures

HEE/C PRy IgN, pH i IgN,., Uppy MXRE WZEEB, WA,
Logistic 3.00 7 3.15 0.0200 0.961 3 1.107 77 1.122 97

‘ Gompertz 2.98 7 3.14 0.003 5 0.907 9 1.317 33 1.232 01
Logistic 4.20 7 6.25 0.071 0 0.8551 1. 477 64 1. 477 64

1 Gompertz 3.05 7 6. 03 0.071 0 0.997 6 0. 981 99 1.092 49
Logistic 5.00 7 8.26 0.1850 0.856 0 1. 689 46 1. 689 79

2 Gompertz 3.02 7 8.25 0.162 3 0.998 1 1. 056 04 1.157 93
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Tab.2 Parameter values and optimal freshness levels
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Tab.3 Harmonization factors for each segment of the chilled chicken supply chain
F A BB T/C BIETRE/C BFIa] ¢,/ AR T &/(C*+h) HTEERE R,
1 VN T 5.0 13.733 5 8 1 508.872 178 0.977
i 2 % RGBT 4.0 12.733 5 18 2 918. 556 401 0.955
3 VR 6.0 14.733 5 10 2 170. 760 223 0. 967
4 VA el g 5.9 14.733 5 14 2 997.950 512 0. 954
At 9 596. 139 313 0. 853
1 VSN T 4.0 12.733 5 8 1297.136 178 0. 980
- 2 & RGBT 4.0 12.733 5 18 2 918. 556 401 0.955
3 VR % 4.0 12.733 5 10 1 621.420 223 0.975
4 VA el g 4.0 12.733 5 14 2 269. 988 312 0. 965
&1 8 107. 101 113 0. 876
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