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Assessment of beef freshness based on spectral technology with support
vector machine
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2. Nanyang Institute of Technology, Nanyang 473004, China)

ABSTRACT: Objective To establish a rapid and non-destructive discrimination method of freshness level of
fresh beef. Methods A total of 36 beef samples’ reflectance spectra in 400~1600 nm were collected by a la-
boratory visible/near-infrared spectroscopy system. These samples were stored for 1~18 d. The total volatile
basic nitrogen (TVB-N) values of sample were taken as the reference of classification. The multiplicative scat-
ter correction (MSC), standard normalized variate (SNV), and savitzky-golay (SG) smoothing methods were
used as the pretreatment method for reflectance spectra processing, respectively. The classifier models of sup-
port vector machine (SVM) were built for identification of beef freshness. Results The MSC combined with
SG smoothing was the best pretreatment, and the predictive ability of classification model built was the best.
The identification rates of training set and prediction set were 96.30% and 100%, respectively. The identifica-
tion rate of validation set was 88.89%. Conclusion It is feasible to use visible/near-infrared spectrum com-
bined SVM for rapid and non-destructive identification of freshness level of fresh beef.
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Fig. 1 Spectrograms of beef samples
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Fig. 2 Changing trend of TVB-N during the storage time
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Table 1 Statistical results of TVB-N value in training
and test set

27 33.10 7.46 17.09 8.05
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Table 2 Results of SVM model with different
pretreatment methods

1% 1%
MSC 100(27/27) 66.67(6/9)
SNV 59.26(16/27) 55.56(5/9)
SG 96.30(26/27) 88.89(8/9)

100(9/9)

MSC+SG 96.30(26/27)
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