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Tab.1 The changes of total bacterial count, acid value and peroxide value of products preserved at 30°C

(d)
0 10 20 30 40 50 60 70
(cfu/g) 6.13<10° 6.24><10° 6.54<10° 6.91><10° 72110+  7.47><10° 7.73%<10° 7.96>10°
(mg/g) 50.37 51.46 52.62 53.79 55.91 57.68 60.08 62.36
(g/100g) 0.215 0.223 0.228 0.235 0.243 0.256 0.272 0.289

*2 BCHRBARMEEZELSLY. BAMISUENTL

Tab.2 The changes of total bacterial count, acid value and peroxide value of products preserved at 35°C

(d)
0 10 20 30 40 50 60 70
(cfu/g) 6.13<10° 6.31<10° 6.58<10° 6.96>10° 7.37%<10° 7.74%10° 8.14><10° 8.49><10°
(mg/g) 50.37 51.89 53.61 56.48 58.67 62.71 65.14 67.88
(g/100g) 0.215 0.229 0.245 0.264 0.267 0.281 0.302 0.324

x3 ACHRBERMEEZERLY. BAMISUENTL

Tab.3 The changes of total bacterial count, acid value and peroxide value of products preserved at 40°C

(d)
0 10 20 30 40 50 60 70
(cfu/g) 6.13<10° 6.39<10° 6.69><10° 7.32><10° 7.81<10° 8.26>10° 8.68><10° 9.08><10°
(mg/g) 50.37 52.84 54.67 58.74 62.47 65.64 71.14 74.79
(g/100g) 0.215 0.234 0.253 0.266 0.291 0.332 0.342 0.371

x4 FRIEBEETEERMEETARE

Tab.4 The regression equation of each indicator at different temperatures

(C) k
30 y=0.0040x + 8.7137 0.9906 0.0040
35 v =0.0049x + 8.7069 0.9953 0.0049
40 y=0.0059x + 8.7120 0.9919 0.0059
30 y=0.0031x + 3.9068 0.9781 0.0031
35 y=0.0044x + 3.9055 0.9808 0.0044
40 y=0.0058x + 3.9047 0.9935 0.0058
30 y=0.0041x - 1.5541 0.9689 0.0041
35 y=0.0056x — 1.5278 0.9864 0.0056

40 y=0.0079x - 1.5371 0.9904 0.0079
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Fig.2  Arrhenius curve of acid value change in dried P. polyactis
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Fig.3  Arrhenius curve of peroxide value change in
dried P. polyactis
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Tab.5 Predicted and observed shelf-life of dried P. polyactis
stored at 37°C and 42°C

() (d) (d) (%)
37 163 171 -4.68
42 120 128 -6.25
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Tab.6  The shelf-life of each indicator at different storage conditions

(C) (d) (d) (d
20 586 564 500
25 480 408 352
3
(D
(2)



1 : (Pseudosciaena polyactis) 5

s Arrhenius
>0.9,
37°C 42°C ,
, —-4.68% —6.25%
) 268—293K

3) 20C  25°C
500d  352d

, 2003. GB/T 5009.37-2003

,30(9): 44—47
Boekel M A J S, 1996. Statistical aspects of kinetic modeling for
food science problems. Food Sci, 61(3): 477—485
Isabelle L, Andre L, 2006. Quantitative prediction of microbial
behaviour during food processing using an integrated modeling

approach: a review. International Journal of Refrigeration,
29: 968—984

Labuza T P, Fu B, 1993. Growth kinetics for shelf-life prediction:

theory and practice. Journal of Industrial Microbiology, (12):
309—323

Labuza T P, Shapero M, 1978. Prediction of nutrient losses. J
Food Proc and Pres, 2(2): 91—99

McDonald K, Sun D W, 1999. Predictive food microbiology for

. : ,303—312 ] ) )
. 2005. GB 10144-2005 tht.e mez.it industry: a review. International Journal of Food
] 1—2 Microbiology, 52: 1—27
. 2010. GB 4789.2-2010 Niamnuy C, Devahastin S, 2008. Kinetics of astaxanthin
. 1—s5 degradation and color changes of dried shrimp during
2005. ’ storage. Journal of Food Engineering, 87: 591—600
45(5): Ratkowsky D A, Olley J, McMeekin T A et al, 1982. Relationship
798—801 between temperature and growth rate of bacterial cultures. J
2002. Bacteriol, 149(1): 1—5
, 23(8): 80—82 Vegel-Turenne C, Mahfouz M, Allaf K, 1999. Three Models for
s , 2006. determining the induction time in the browning kinetics of
,27(1): 75—76 the Grany Smith apple under static condition. Journal of
, , , 2007. Food Engineering, 41: 133—139
, 28(3): 84—87 Whiting R C, Buchanan R L, 1994. Microbial modeling. Scientific
, , , 2007. status summary. Food Technology, 48(6): 113—120
> 23(1): 326—329 Xin J Y, Imahara H, Saka S, 2009. Kinetics on the oxidation of
, 2004. biodiesel stabilized with antioxidant. Fuel, 88: 282—286

SHELF LIFE PREDICTION OF DRIED PSEUDOSCIAENA POLYACTIS PRESERVED
AT ROOM TEMPERATURE THROUGH KINETIC MODELS

LIN Lin, SUN Ai, XIE Chao
(School of Food Science and Pharmacy, Zhejiang Ocean University, Zhoushan, 316000)

Abstract
life of dried P. polyactis. Total bacterial count (TBC), acid value and peroxide value at different storage temperatures (30,

To predict the shelf life of dried Pseudosciaena polyactis, kinetic models were developed to predict the shelf

35 and 40°C) were accessed to research the relation between the shelf life and temperature. The kinetic models of TBC,
acid value and peroxide value with respect to preservation time and temperature were established 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 TBC, acid value and peroxide value of dried P. polyactis. Activation energies (E,) and
rate constants (ky) of TBC, acid value and peroxide value were obtained. They were 29.26kJ/mol, 4.46x10%, 47.05kJ/mol,
4.1x10°, 49.76kJ/mol, 1.53x10°, respectively. Compared with observed shelf life of P. polyactis stored at 37 and 42°C,
relative error between predicted and observed shelf life were —4.68% and —6.25%, respectively. Shelf life of dried P.
polyactis was 500 days at 20°C and 352 days at 25°C through extrapolation of Arrhenius equation.

kinetic models; preservated at room temperature; shelf life prediction
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