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Abstract: Fresh beef under 0~12 day cold storage were detected by sensory evaluation, semi-micro determination of nitrogen detection,
microbiological testing and electronic nose (e-nose) detection. For the e-nose detection, the 50" s sensor signals were extracted for analysis.
Mahalanobis Distance (MD) between fresh and stored samples enlarged with the increase of storage time, and the quality of beef significantly
changed after stored for 5 days. Principle component analysis (PCA) and Linear Discriminant Analysis (LDA) results indicated that all the beef
samples could be well distinguished except a little overlap between the samples stored for 0~5 days. Stepwise Linear Discriminant Analysis
(Step-LDA) was applied to predict the storage time and got an accuracy of 96.19%. Back Propagation Neural Network (BPNN) and Generalized
Regression Neural Network (GRNN) were also used to build a correlation model between the storage time and the physicochemical indicators,
which showed that GRNN was better than BPNN. The prediction error based on the GRNN model for the storage time, total volatile basic
nitrogen, microbial population and sensory scores were 1.36 days, 4.64x10? mg/g, 1.61x10° cfu/g and 1.31, respectively.
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Table 1 Response feature of the sensor array

1 WIC ,10 mL/m?®
2 W5S NO,,1 mL/m®
3 W3C ,10 mL/m?®
4 W6S H,,100 mL/m®
5  W5C , 1 mLl/m?®
6 WIS CH3,100 mL/m®
7 WIW H,S,1 mL/m®
8  W2S C0,100 mL/m®
9  W2w H,S,1 mL/m®
10 W3S CHs,10 mL/m®
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Table 2 The results of sensory evaluation of beef freshness
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Fig.1 The detection results of sensory evaluation, total
bacterial count and total volatile basic nitrogen

2
Fig.2 Typical response curves of electronic nose
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Table 3 The mahalanobis distance matrix based on 50 s

response value

0 3 5 7 10 12 14

0 1035 1593 23831 478.97 845.07 1738
10.35 0 6.70 178.02 41954 76220 1657
1594 6.70 0 160.82 381.72 691.48 1530
238.31 178.02 160.82 0 116.10 260.28 1033
10 478.97 41954 38172 11610 O 103.35 1014
12 845.08 762.20 691.48 260.28 103.35 0 688.14
14 1738 1657 1530 1033 1014 68814 O

222 PCA LDA

350 s PCA  LDA

Fig.3 The score plots of PCA and DFA based on 50s response

value
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Table 4 The results of discriminant analysis based on 50s

response value

0d 3d 5d 7d 10d 12d 14d
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Table 5 The standard errors of the prediction results based on
BPNN and GRNN
/d  /(10%mglg) /(10° /g)
PCA 4.76 34.72 19.19 2.82
5.06 5.89 4541 1.70
Wilks’ lambda  2.20 35.14 31.99 2.05
BPNN 214 20.74 32.42 181
1.61 21.64 48.36 1.98
F 1.60 30.11 28.39 1.73
PCA 171 40.90 16.86 2.29
1.36 4.64 16.12 131
GRNN Wilks’ lambda  1.84 19.2 20.75 1.43
171 19.19 16.73 1.67
1.72 19.18 16.78 1.78
F 1.68 19.16 16.19 1.65
231
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Fig.4 The prediction results of the storage time based on BPNN
and GRNN: (a) BPNN, (b) GRNN
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Fig.5 The prediction results of the total volatile basic nitrogen
based on BPNN and GRNN: (a) BPNN, (b) GRNN

6
Fig.6 The prediction results of the total bacterial count based on
BPNN and GRNN: (a) BPNN, (b) GRNN
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Fig.7 The prediction results of the sensory evaluation based on
BPNN and GRNN: (a) BPNN, (b) GRNN
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