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Establishment and evaluation of predictive model
for the shelf life of chilled yellow broiler
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Abstract:In order to establish a predictive model for the shelf-life of chilled yellow broiler, samples were packed in
trays and stored at -1,4,10,15,and 20 °C, respectively,and their aerobic plate count were determined.Meanwhile,
chilled yellow broiler was analyzed for total volatile basic nitrogen during storage at 4 °C.Results showed that the
average number of total viable counts was 5.67 Ig( CFU/Qg) at the end of the shelf life.The primary models , modified
Gompertz,Baranyi and modified Logistic were applied to describe the change of total bacterial counts with time ,
and their secondary models, square root equations,were used to describe the change of parameters from primary
models with time.The modified Gompertz model was evaluated as the best goodness of fit by comparing the model
parameters , regression coefficient( /) , bias factor(B;) ,accuracy factor(A,)and residual sum of squares(RSS) of
the secondary models. On the basis of modified Gompertz, the relative error between predicted value obtained
from total bacterial count growth prediction model and its observed shelf life was less than 10% .Which indicated
the predictive model was reliable for the shelf-life of chilled yellow broiler meat stored at temperature ranging from

-11020 °C.
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Fig.1 The change of TVB-N and Aerobic
bacterial count in chilled yellow broiler during at 4 °C
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Table 1 Kinetic parameters of microbial comparison of
the different primary models
YERE (°C
WiH i (C)
-1 4 10 15 20
N Gom 3.631 3768 3.436 3455 3.381
0

Bar 3.514 3.684 3276 3.028 3.167
Log 3.448 3.620 2.892 2.754 2.867
Gom 7.922 9454 10.361 10.103 11.169
Bar 11.431 12.134 11.980 11.858 12.390
Log 7.719 9.117 9.758 9.849 10.593
Gom 0.019 0.041 0.068 0.115 0.121
P (B 1) Bar 0.023 0.045 0.074 0.114 0.125
Log 0018 0042 0.067 0.113 0.125
Gom 119.805 82.944 13.162 5.981 4.178
N(h) Bar -25275 19.671 -20.839 -17.079 -13.507
Log 110.898 82.706 6.001 1.757 1.655
Gom 0976 0987 0.998 0.993 0.989
R’ Bar 0977 0993 0999 0.993 0.992
Log 0976 0995 0.999 0.994 0.991
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Table 2 The relationship of secondary level models

P THBIRIE R R

Com /P =0.01053 x (T +14.85312)  0.95536
/1/N =0.02071 x (T +3.67928) 0.95453
Lo /e =0.01070 x (T +14.55830)  0.96914
/1/\ =0.03804 x (T +1.67539) 0.89733
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Table 3  Bias and accuracy factor of

predicted values of bacterial count

HREE(C) -1 4 10 15 20
B, 1.00061 1.00071 1.00007 1.00024 1.00056
A, 1.03156 1.03054 1.00765 1.02018 1.02565
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Table 4  Residuals of temperature and square root of specific growth rate or square root of lag phase

R (C) . /b B . AN
SRR i Sl SR i Szl
-1 0.13726 0.14592 —-0.00866 0.09136 0.05548 0.03588
4 0.20234 0.19858 0.00376 0.10980 0.15902 -0.04922
10 0.26163 0.26178 —-0.00015 0.27564 0.28327 -0.00763
15 0.33910 0.31445 0.02465 0.40889 0.38681 0.02208
20 0.34752 0.36712 -0.01960 0.48924 0.49035 -0.00111
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Table 5 Predicted and observed shelf-life

for chilled yellow broiler stored at different temperatures

. SPRALER TG AR 2
REE(C)
(h) (h) (%)

-1 217 228 5.07

4 134 129 3.73

10 41 45 9.76

15 24 25 7.41

20 22 23 8.00
T AT 3R 22 (%) = | (Sl — SLowsmses )/ Slopsmsens |
x 100,
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