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Quality degradation kinetics of Takifugu obscures
at different storage temperatures

MA Yan, XIE Jing, ZHOU Ran” , LIU Yuan
(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract To study the quality changes of puffer fish during frozen storage, the processes kinetics were investigated at
different temperatures during storage. The values of total Volatile Basic Nitrogen (TVB-N), salt-extractable protein
content and sulfhydryl (SH) content at different storage temperatures (263,255,248 and 243 K) were measured to
investigate the relationship between the time and temperature of storage. The kinetic models of TVB-N value, salt-
extractable protein content and SH content with respect to storage time and temperature were developed based on
Arrhenius equation. The high regression coefficients (R?>>0. 9) indicated the acceptability of the first order reaction and
Arrhenius model for predicting the changes of above parameters. Activation energies (E,) and rate constants (k) for
TVB-N value, salt-extractable protein content and SH content were obtained and they were 10. 72 kJ/mol and 0. 556,
26.79 kd/mol and 2 668.20, and 20.68 kJ/mol and 186. 52, respectively. The results indicate that TVB-N value
increases with the increase of storage time and temperature,and salt-extractable protein content and SH content were
turned out to be just opposite.
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Fig. 1 Changes in total volatile basic nitrogen (TVB-N)
content of puffer fish at different temperatures

during frozen storage
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Fig. 2 Changes in salt-extractable protein content
of puffer fish at different temperatures

during frozen storage
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Fig. 3 Changes in sulfhydryl (SH) content of

puffer fish at different temperatures

during frozen storage
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Table 1 Correlation coefficient »* of 0-,0. 5-,1-,1. 5- and 2-order reactions of puffer fish

at different temperatures during frozen storage
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255
248
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0.983
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0.747 0.824
0.799 0.896
0.847 0.910
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Table 2 Parameters of kinetics model for TVB-N,salt-extractable protein content and sulfhydryl content

of puffer fish at different temperatures during frozen storage

Ipigisk N R JE /K WA A B, Jof L ey B9 & % R
w(TVB-N) 263 9.04X10* mg/g 0.004 140. 001 38 0.977 6
255 0.003 720. 001 48 0.983 6
248 0.003 220. 001 31 0.979 8
243 0.002 84+0. 000 79 0.987 3
w(pro) 263 14. 06 mg/g 0.014 020. 004 60 0.943 4
255 0.008 040. 003 36 0.971 5
248 0.007 040. 003 08 0.970 2
243 0.005 040. 001 73 0.971 2
H(SH) 263 0.535 pmol/g 0.015 040. 002 52 0.941 2
255 0.011 040. 001 20 0.986 6
248 0.009 020. 000 73 0.985 5
243 0.007 020. 000 63 0.995 5
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