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Discrimination of fresh and frozen-thawed meat based on near
infrared spectroscopy

WANG Wen-Xiu, PENG Yan-Kun”

(National Research and Development Center for Agro-processing Equipment, College of Engineering,
China Agricultural University, Beijing 100083, China)

ABSTRACT: Objective To discriminate fresh and frozen-thawed pork using near infrared spectroscopy.
Methods Reflectance spectroscopy data were obtained from the fresh and frozen-thawed pork surface of
385~935 nm by use of near-infrared spectroscopy system. The Savitzky-Golay (S-G) smooth and standard
normal variables transform (SNVT) were carried out as pre-treatment methods of the spectral data. Then prin-
cipal component analysis (PCA) for data dimension reduction was used. Two discriminant analysis methods
including Fisher discriminant method and Bayes discriminant method were used in the experiment to discrimi-
nate the samples based on the extracting principal components combined with their physical and chemical in-
dexes (L* value, a* value, pH value, cooking loss and tenderness). Results Both the used discriminant analy-
sis methods had good results, especially the Fisher discriminant method. The identify accuracy of the calibra-
tion was 96.67%, and the validation was 100%. Conclusion It is feasible for the near infrared spectroscopy to
be applied for identification of fresh and frozen-thawed meat.
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Table 1 Quality traits of samples for quality values
L* 47.22 51.59 49.57 1.07 40.12 53.02 47.73 4.53
a* 6.18 10.04 8.10 1.33 7.86 9.97 8.74 0.77
pH 5.32 5.72 5.55 0.15 5.46 5.90 5.67 0.16
(%) 13.25 16.18 14.80 0.85 14.89 19.70 17.28 1.28

™) 19.56 35.48 24.65 4.09 13.91 25.78 20.32 2.75
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Table 2 Data of cooking loss and shear force of fresh and frozen-thawed pork
@ @ (%) ™) (@ (@) (%) )

1 88.622 76.011 14.23 20.51 21 86.342 72717 15.78 18.14
2 85.886 72.849 15.18 21.51 22 82.878 69.137 16.58 18.64
3 86.358 74.916 13.25 21.35 23 85.198 72.512 14.89 20.09
4 84.162 72.673 13.65 22.35 24 82.024 67.957 17.15 20.59
5 80.163 68.844 14.12 23.16 25 78.685 64.097 18.54 13.91
6 84.184 70.832 15.86 24.16 26 82.086 67.204 18.13 21.41
7 88.465 75.5845 14.56 21.54 27 86.358 70.425 18.45 19.39
8 90.446 77.051 14.81 22.54 28 88.369 72.595 17.85 19.89
9 92.493 79.017 14.57 27.96 29 79.587 63.908 19.7 22.17
10 81.185 68.049 16.18 25.85 30 80.002 66.770 16.54 21.11
11 87.789 73.804 15.93 35.48 31 84.265 69.628 17.37 25.78
12 93.633 78.905 15.73 33.75 32 91.652 76.456 16.58 24.92
13 90.613 77.692 14.26 19.56 33 88.387 72.327 18.17 17.22
14 87.029 74.340 14.58 20.56 34 85.005 72.076 15.21 17.72
15 78.998 66.659 15.62 24.82 35 78.014 65.774 15.69 21.47
16 86.621 72.614 16.17 25.82 36 84.354 69.769 17.29 21.97
17 89.842 77.282 13.98 22.18 37 86.451 71.313 17.51 19.67
18 85.719 73.813 13.89 27.12 38 82.491 68.740 16.67 22.14
19 87.025 74.537 14.35 25.87 39 85.005 68.84 19.01 23.34
20 92.358 78.523 14.98 26.79 40 90.124 73.118 18.87 16.89

, L* a* pH , 1 385~935 nm
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