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Evaluating model of Parabramis pekinensis’s freshness based
on visual sensor arrays

MU Li-Jun, HUANG Xing-Yi*, YAO Li-Ya, DAI Huang

(School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

ABSTRACT: Objective To establish evaluating models of Parabramis pekinensis’s freshness based on vis-
ual sensor arrays. Methods The visual sensor array was developed to react with fish odors without contact.
The color changes of the sensor array before and after exposure to fish odors were used to represent the char-
acteristic of fish’s odor. Meanwhile, the content of total volatile basic nitrogen (TVB-N) of fish samples were
measured according to SC/T3032-2007 standard. The freshness evaluating models were set up including quali-
tative model BP neural networks and synergy interval partial least squares (siPLS) quantitative model based on
the color information obtained from visual sensor array and TVB-N measurements. Results BP neural net-
works model was more precise, with correct rate of 86.43% for training set, 86.07% for prediction set. The
correct rate of siPLS model for calibration set and prediction set was 82.52% and 80.67%, respectively. Con-
clusion The visual sensor array could rapidly predict TVB-N content in fish because of the tight relationship
between detection values of sensor arrays and TVB-N contents. It is feasible to evaluate the freshness of fish
rapidly and non-destructively in this way.

KEY WORDS: Parabramis pekinensis; vsiual sensor arrays; total volatile basic nitrogen; BP neural networks;
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Table 1 Changes of Parabramis pekinensis’s TVB-N at 4 'C (mg/100 g)

(d) 1 2 3 4 5 6 7 8 9 10 11 12
TVB-N (mg/100g) 11.43  14.45 23.50 23.17 24.80 30.17 31.76 33.16 45.88 72.10 71.46 85.70
a-1d b-2d c-3d d-4 d e-5d -6 d
h-8 d i-9d j-10d k-11d I-12d
2 4°C 1~12d

Fig. 2

Characteristic images of Parabramis pekinens stored at 4 ‘C during 1~12 d
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Table 2 Discrimination results of BP neural networks with different PCs
(%) (%)
11 280 224 80 140 110 78.57
12 280 230 82.14 140 116 82.86
13 280 237 84.64 140 112 80.00
14 280 243 86.79 140 121 86.43
15 280 230 82.14 140 119 85.00
16 280 240 85.71 140 124 88.57
Selected intervals [2 5 7 8], with 5 PLS comp. for y-var. no. 1 Selected intenvals [2 5 7 8], with 5 PLS comp. for y-var. no. 1
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Fig. 3

The relationship of predicted TVB-N and measured TVB-N by siPLS method
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Table 3 Results of siPLS calibration model with different
spectral regions

RMSECV RMSEP
9 3 19 14.4 16.8
10 5 3 46 13.9 16.2
11 5 2 7 13.1 14.7
12 5 5 8 131 145
13 4 5 7 8 13.4 16.3
14 3 2 5 14 134 16.3
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