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Application of global stability index theory to shelf life
prediction of puffer fish

XUE Wei-Feng'’, WANG Mei', CAO Wen-Jun®, LIU Shui-Lin'

(1. Technical Center of Dalian Customs, Dalian 116000, China;
2. China Certification & Inspection Group Liaoning Co., Ltd., Dalian 116039, China)

ABSTRACT: Objective To establish a new method for predicting the shelf life of puffer fish based on the theory
of global stability index (GSI). Methods Based on the constant temperature accelerated experiment, the changes of
sensory, total bacterial count, volatile base nitrogen and K value of puffer fish at storage temperatures of 0, 4, 7 and
10 C were measured, and the shelf life prediction model of puffer fish GSI was established. Results The
calculated results of GSI fitted a zero-order kinetic model. The activation energy and the corresponding
pre-exponential constant of GSI in Arrhenius equation were 72.32 kJ/mol and 4.81x10'?, respectively. Relative error
absolute values between predicted and observed GSI values were all below 10%. The product shelf lives at 0, 4, 7 and
10 °C were calculated to be 14.3, 9.0, 6.4 and 4.6 d, respectively. Conclusion The established GSI-based model can
effectively predict the freshness of puffer fish at the range of 0-10 °C during different storage temperatures.
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Table 1 Results of change in puffer fish quality evaluation indices (n=3)

IR E/K (°C) I ] /d BB V& 5 8/(1g CFU/g) ¥ R MR I A/ (mg/100 g) KAB/%
0 35.0+0.9 3.4+0.2 7.2+0.2 9.1+0.2
1 29.0+0.5 3.8+0.3 9.1+0.2 14.9+0.5
283 (10)
3 20.7+£0.5 4.9+0.4 12.4+0.5 31.2+0.3
7 4.120.2 7.0£0.4 19.0£0.5 63.8+1.4
0 35.0£0.9 3.4£0.2 7.240.2 9.1£0.2
4 21.9+0.4 5.0+0.3 13.3+0.6 33.4+1.2
280 (7)
8 10.6+0.3 6.7+0.3 23.9+0.5 60.3+1.3
10 3.4+0.4 7.5+£0.5 27.2+0.7 78.2+1.8
0 35.0+0.9 3.4+0.2 7.2+0.2 9.1+0.2
3 27.2+1.2 4.5+0.3 8.6+0.5 15.8+0.8
277 (4)
6 22.2+1.2 5.2+0.3 12.1£0.5 27.4+1.1
15 7.0£0.4 7.3£0.3 22.3+1.2 62.0+1.7
0 35.0£0.9 3.4£0.2 7.240.2 9.1£0.2
6 24.7+1.2 4.7+0.2 10.0+£0.3 21.3+0.5
273 (0)
15 12.9+0.5 6.4+0.4 16.9+0.7 50.0+1.4
20 6.4+0.3 7.4+0.5 20.8+0.6 66.0£1.9
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Table 2 Correlation coefficients (R?) and rate constants (k) for
zero-order kinetics models

fits PR B /°C R k

0 0.9990 0.0745

4 0.9959 0.0962

7 0.9997 0.1666

10 0.9990 0.2173
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Table 3 Reliability of GSI prediction model

WREE/,C fERETE/d GSISEERfHE  GSIHME  P%  RE/SC fEREHE/d GSISLERME  GSIHE  P/%
0 1.0000 0.9797 2.03 0 1.0000 0.9528 472
6 0.5051 0.5327 —5.47 3 0.6244 0.6642 -6.37
’ 15 —0.1403 —0.1378 1.78 * 6 0.3504 0.3756 -7.20
20 —0.4988 —0.5103 -2.30 15 —0.4718 —0.4902 -3.91
0 1.0000 1.0020 -0.20 0 1.0000 0.9738 2.62
4 0.3333 0.3356 -0.68 1 0.7342 0.7565 -3.03
! 8 -0.3139 -0.3308 -5.38 10 3 0.3096 0.3219 -3.99
10 —0.6764 —0.6640 1.83 7 —0.5385 —0.5473 ~1.63
£ EZ Tk 3(6): 342-343.
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