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Simulation of the Impact of Temperature Fluctuations on Quality Deterioration and Drying Loss of
Beef Meatballs During Cold Chain Logistics
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(1. School of Food and Biological Engineering, Hefei University of Technology, Hefei 230031, Anhui,
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Hefei University of Technology, Hefei 230031, Anhui, China)

Abstract: This study examined the impact of temperature fluctuations in the cold chain on the storage loss of
frozen beef meatballs, a common type of pre-prepared meat dish. The results indicated that temperature fluc-
tuations accelerated the changes in color and texture of beef meatballs and promoted the oxidation of proteins
and lipids, and with the extension of storage time (0-38 d), there was a significant decrease in hardness,
chewiness, and elasticity of beef meatballs in the temperature fluctuation group. The thiobarbituric acid reac-
tive substances (TBARS, lipid oxidation index) assay found that the degree of lipid oxidation of beef meat-
balls in the temperature fluctuation group was higher. The thiol content in the constant temperature group and
the temperature fluctuation group decreased from the initial 1.121 pmol/g to 0.941 pwmol/g and 0.607 pwmol/g,
respectively, indicating an increase in the degree of protein oxidation. At the end of storage, the drying loss
rate of samples in the temperature fluctuation group was 2.47% higher than that in the constant temperature
group, and the centrifugal loss rate and cooking loss rate were increased by 0.8% and 1.54%, respectively. Ad-
ditionally, there were elevated ice crystals in diameter and more loss of free water, and the total water content
was reduced. In summary, temperature fluctuations accelerated the quality deterioration and ice crystal growth

of beef meatballs.
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Fig.2 pH changes of samples in different treatment groups
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Table 1 Color changes of samples in different treatment groups

b s
L1 12
LHE 0 46.50+0.16" 46.50+0.16"
14 46.64+1.02° 49.15+1.09¢
22 45.98+0.58 46.31x1.01"
29 45.73+0.57 46.50+0.91"
37 46.08+1.03 46.79+0.58"
38 45.85+0.25 44.75+0.65¢
a*fH 0 5.18+0.52¢ 5.18+0.52¢
14 5.08+0.55" 4.77+0.65
22 5.18+0.52 4.65£0.55
29 5.40+0.53 4.69+0.27°
37 5.49+0.49" 5.10+0.40°
38 5.16+0.45" 5.54£0.11°
b*{H 0 10.79+0.69 10.79+0.69"
14 10.04+0.24" 9.77+0.93
22 11.62+1.01¢ 9.73+0.33¢
29 10.90+1.00® 9.07+0.88¢
37 11.68+0.81 10.62+0.42"
38 11.38+0.31% 11.72+0.21

E Rl — 48 bR RSN R /NG PR 2257 3, p<0.05.
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Fig.3 Texture changes of samples in different treatment groups
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Fig.4 Changes in total bacterial count of samples in different

treatment groups
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Fig.5 TBARS changes of samples in different treatment groups
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Fig.6 Changes in total sulfhydryl of samples in different

treatment groups
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Table 2 Changes in drying loss of samples in different treatment

groups
i THRER %
L1 L2
0 / /
14 2.39+0.05" 2.74+0.15¢
22 2.92+0.11" 3.10+0.18¢
29 4.71+0.65* 5.79+0.58"
37 5.31+0.64* 6.13+0.58"
38 5.34+0.66" 7.81+0.65*

T : RPN ING 5B R 22 5 135, p<0.05. AORER 0 KA LETHE.
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BEHTHGI, FE Ve B AR A rp R B e
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Fig.7 Changes in centrifugal loss and cooking loss of samples in

different treatment groups
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Fig.8 T, relaxation images of water in samples in different treatment groups
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