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Table 1  Dynamics parameters of Pseudomonas growth on tilapia stored aerobically at different temperature from 0 to 15°C

T/°C No/ Logcfu/g Pma/D 7! Lag/h N/ Logpcfu/lg  Ng/ Logcfu/g Shelf life/h VBNs/ mg/100g

0 4.54 0.00788 84.5 9.08 7.58 490 19.7
3.96 0.0187 32.2 8.70 7.75 385 20.2

5 3.42 0.0223 17.9 8.91 7.67 229 20.7

8 3.56 0.0345 7.68 8.77 7.42 191 17.9

10 3.28 0.0450 5.71 8.74 7.77 124 22.3

15 3.84 0.0820 2.77 8.638 7.82 61 18.6

Ns and VBNg are the number of Pseudomonas and VBN value at the point of sensory rejection.
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Fig. 1 Belehradek equation describing relation between storage

temperature of tilapia and g, and Lag of Pseudomonas
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Table 2 Bias and accuracy of predicted values of Pseudomonas
13 on tilapia stored at two kinds of fluctuating temperature
N Fluctuating temperature project t/h Bias Accuracy
2.3 0°C24h—>5C48h—10°C24h—>5°C48h 12 0.906 1.19
0C ~15C 3°C48h—>8°C24h—12°C12h—>3°C48h 10 0.942 1.13
Gompertz
6 2
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Fig.2  Predicted growth curves and observed values of Pseudomonas
growth on tilapia stored at a fluctuating temperature 0—>5—>10—>5°C
A and at fluctuating temperature 3>8—>12—>3°C B 0%C ~15%C
@ Observed values Predicted growth curve -- 95% confidence 0°C ~ 15°C
limits of predicted growth + - Storage temperature.
3 SL prd obs
Table 3 Predicted prd and observed obs shelf lives SL  of tilapia stored at two kinds of fluctuating temperature
95 % confidence limits/h
Fluctuating temperature project SLya/h SLy/h o‘(‘o‘ - — Basic error/ %
Lower limit Upper limit
0°C24h—>5C48h—10°C24h—>5°C48h 216 204 152 236 5.9
3°C48h—>8C24h—12°C12h—>3°C48h 240 264 222 420 -9.1
Relative error = Sly,q = SLy, /SLy,, % 100%
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Microbial growth Kinetics model of specific spoilage organisms and shelf life
prediction for tilapia at fluctuating temperatures

XU Zhong"  YANG Xian-shi GUO Quan-you XIAO Lin-lin

Key and Open Laboratory of Marine Estuarine Fisheries Ministry of Agriculture  East China Sea Fisheries Research Institute
Chinese Academy of Fishery Sciences  Shanghai 200090 China

Abstract It was studied on the growth kinetics model of specific spoilage organisms Pseudomonas spp. for cultured
tilapia during aerobic storage at fluctuating temperatures from 0°C to 15°C and the applicability of the model in predicting
the remaining shelf life. The mathematical model based on the effect of temperature on Pseudomonas spp. growth kinetics
was developed by a Belehradek type equation. Bias and accuracy factors range from 0.906 to 0.942 and from 1.13 to
1.19 respectively by comparing predicted value using Pseudomonas spp. growth kinetics model with observed value of
Pseudomonas spp. growth for cultured tilapia stored at fluctuating temperatures under two kinds of fluctuating temperature
designed . Relative errors by comparing remaining shelf life predicted based on growth model of Pseudomonas spp. with
remaining shelf life experimentally determined by analyzing organoleptic VBN and the number of Pseudomonas spp. on
tilapia are 5.9% and -9.1%  respectively. It shows that the growth kinetics model of Pseudomonas spp. is valuable
for rapid and realistic remaining shelf life prediction of cultured tilapia stored aerobically at fluctuating temperatures from
0~15%C.

Key words Fluctuating temperature Tilapia Remaining shelf life prediction Pseudomonas spp. Growth kinetics

model
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