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The prediction index and model of the shelf-life of Penaeus Vannamei
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Abstract: In order to precisely predict the remaining shelf life of
Penaeus Vannamei , the relationship between quality indexes and re-
maining shelf life and the quality change process of it during the stor-
age process were studied. The sensory and physical-chemical indexes,
and microorganisms of P. Vannamei at 277 K, 272.2 K and 255 K
were first tested in this study. Then, the prediction models of the
shelf life of P. vannamei were established for the comprehensive and
some key indexes of its quality, and this were based on both the sup-

port vector machine and the BP neural network models. The results
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showed that the prediction accuracies of the shelf-life prediction mod-
els based on the comprehensive indexes of P. Vannamei (97.71% for
SVM model and 91.41% for BP model) were higher than those of the
prediction models based on several key indexes (84.08% for SVM
model and 83.76 % for BP model). Meanwhile, the prediction accura-
cies of the prediction models based on support vector machine
(84.08% for key indexes and 97.71% for comprehensive indexes)
were higher than those of BP prediction models (83.76 % for key in-
dexes and 91.41% for comprehensive indexes). Moreover, the pre-
diction accuracy of the support vector machine (SVM) model based
on the comprehensive indexes was 97.71% . which were the highest
among the four models. The conclusion also provided a reference for
the application of support vector machine and selection of prediction
indexes in the shelf-life of other food fields.

Keywords: Penaeus Vannamei ; shelf-life; prediction indexes; supp-

ort vector machines; BP neural network
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Figure 1  Structure of the prediction model of shelf-life of

Penaeus Vannamei based on SVM
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Figure 2 Prediction model of shelf-life of Penaeus

Vannamei based on BP neural network
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1 277 5.03 5.56 7.093 9.0 46.317  0.093  2.650 4

2 277 6.17 8.87 7.265 7.2 45.390  0.183  2.350 3

3 277 6.38 16.02 7.491 7.1 45.290  0.363  2.743 2

4 277 6.76 27.06 7.503 5.5 44.553  0.497  3.880 1

5 277 6.79 30.75 7.728 5.0 43.390  0.600  4.673 0

6 272.2 5.03 5.56 7.093 9.0 46.317  0.093  2.650 8

7 272.2 5.92 5.61 7.314 8.1 45.320  0.157  2.497 6

8 272.2 5.98 14.84 7.402 7.2 44.127  0.250  3.460 4

9 272.2 6.19 20.64 7.685 6.5 43.123  0.380  3.913 2
10 272.2 6.82 29.96 7.770 5.8 42,993 0.453  4.690 0
11 255 5.03 5.56 7.093 9.0 46.317  0.093  2.650 63
12 255 5.07 15.96 7.148 8.6 45.430  0.070  2.230 56
13 255 5.13 16.03 7.192 7.9 45.340  0.160  2.617 19
14 255 5.18 17.25 7.253 7.5 45.187  0.330  2.727 42
15 255 5.27 18.46 7.281 7.4 14.940  0.430  2.277 35
16 255 5.32 25.03 7.312 7.0 44.390  0.557  2.790 28
17 255 5.51 25.49 7.390 6.9 44.170  0.770  2.887 21
18 255 5.83 26.08 7.405 6.2 44.033  0.967  3.033 14
19 255 5.92 27.45 7.466 6.0 43517  1.030  2.967 7
20 255 6.02 31.61 7.683 5.8 42.997  1.113  3.120 0
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Table 2 Comparison between the predicted shelf life based
on SVM model and the actual
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Table 3 Comparison between the predicted shelf life based

on BP model and the actual
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