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Study on evaluating of fish freshness by GC-MS combined with
pattern recognition

DAI Huang, HUANG Xing-Yi', YAO Li-Ya, SUN Zong-Bao

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

ABSTRACT: Objective To objectively evaluate fish freshness. Methods The volatile components of fish
stored at different days were detected and analyzed by headspace solid phase microextraction-gas chromatog-
raphy-mass spectrometry (HS-SPME-GC-MS). According to the characteristic fingerprint of the fish volatile
substances, common peaks were analyzed using the fuzzy C-means clustering (FCM). Then neural network
discriminant model was built to verify the result of FCM. Results It showed that fish stored at 9 days could
be classified into 3 statuses (fresh, second fresh, bad) with the results of FCM. RBF neural network discrimi-
nant model could classify data from the fish volatile substances, and the accuracy rate of train set and test set
was both 100% Conclusion The method has good effects and is suitable for the analysis and detection of fish
freshness.
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Fig. 1 The reference fingerprint of freshness of fish stored in different periods
F1 AEPELELEIENEXREREFETIE@IRE
Table 1 Relative retention time and relative peak area of common peaks of fish stored in different periods
(min) 1 2 3 4 5 6 7 8 9

0.22 0.30+0.01 0.11£0.04 0.05+0.02 0.05+0.02 0.06+0.01 0.08+0.03 0.02+0.00 0.0420.01 0.02+0.01
0.33 0.560.05 0.14+0.02 0.14+0.02 0.10+£0.04 0.20+0.05 0.17+0.05 0.10+0.02 0.14+0.02 0.13+0.00
0.45 0.360.12 0.14+0.02 0.16+0.04 0.19+0.03 0.30+0.09 0.20+0.06 0.12+0.03 0.16+0.04 0.13+0.00
0.51 0.34+0.05 0.06+0.01 0.04+0.02 0.05+0.01 0.07+0.02 0.06+0.02 0.04+0.01 0.03+0.01 0.04+0.02
0.58 0.15+0.01 0.06+0.02 0.06:£0.02 0.08+0.03 0.07+0.01 0.07+0.03 0.05+0.01 0.04:0.00 0.06:0.00
0.62 0.25+0.00 0.13+0.02 0.15+0.05 0.14+0.06 0.17+0.04 0.19+0.03 0.1120.02 0.14+0.04 0.18+0.00
0.63 0.32+0.08 0.10+0.04 0.09+0.02 0.17£0.02 0.11£0.02 0.11£0.02 0.05+0.01 0.08+0.02 0.14+0.02
0.66 0.17£0.05 0.0620.01 0.10+0.04 0.15+0.06 0.08+0.01 0.07+0.05 0.06+0.02 0.060.01 0.10+0.00
0.76 0.36+0.01 0.13+0.02 0.12+0.02 0.1420.02 0.26+0.06 0.16+0.05 0.13+0.03 0.20+0.03 0.18+0.01
0.81 0.12+0.02 0.12+0.03 0.110.02 0.11£0.03 0.10+0.01 0.17+0.02 0.17+0.04 0.16+0.02 0.15+0.00
0.82 0.22+0.04 0.08+0.01 0.07+0.02 0.07+0.01 0.10+0.02 0.08+0.03 0.07+0.02 0.10+0.03 0.10+0.01
0.88 0.22+0.08 0.15+0.02 0.12+0.04 0.14+0.07 0.12+0.03 0.13+0.01 0.12+0.04 0.15+0.02 0.10+0.00
0.89 0.38+0.00 0.13+0.03 0.09+0.00 0.1620.06 0.14+0.03 0.11£0.02 0.07+0.01 0.11£0.02 0.110.01
0.90 1.11£0.09 1.48+0.22 1.09+0.64 0.50+0.06 1.17+0.02 1.73+0.01 1.60+0.02 1.7240.04 1.78+0.02
0.98 0.5240.07 0.36+0.03 0.36+0.04 0.41+0.04 0.37+0.09 0.41+0.06 0.33+0.04 0.36+0.05 0.40+0.01
1.00 1.00+0.00 1.00£0.00 1.00+0.00 1.00£0.00 1.00+0.00 1.00£0.00 1.00+0.00 1.00£0.00 1.00+0.00
1.01 1.10+0.07 0.27+0.15 0.36+0.07 0.35+0.04 0.28+0.03 0.31+0.11 0.22+0.05 0.27+0.06 0.26+0.02
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Table 2 The classification of FCM
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