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Abstract: Total volatile basic nitrogen (TVB=N) is an important indicator for evaluating the freshness of stinky
mandarin fish. The existing methods for detecting TVB-N, however, are generally time—consuming and in a de—
structive manner. Gas—phase Fourier transform infrared spectroscopy was employed to obtain the spectral infor—
mation of volatiles from stinky mandarin fish under different storage conditions,so as to achieve the rapid and
non—destructive testing of TVB-N. The spectral data were then pre—processed by Gaussian filtering, robust lo—
cally weighted regression (RLWR ), wavelet threshold denoising, and simulated annealing—partial least squares
(SA-PLS). The correlation model between preprocessed spectra and TVB-N was built by partial least squares
regression and support vector regression. Finally, the optimal prediction model was established by RLWR com-—
bined with SA-PLS, and its decision coefficient (Rzl,) and relative prediction deviation were 0.942 8 and 4.005,
respectively. The results showed that the established method with high accuracy and robustness provided impor—

tant theoretical support for industrial online detection.
Key words: total volatile basic nitrogen; infrared spectroscopy; stinky mandarin fish; non—destructive testing;
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Fig.1 Changes in TVB-N over storage time
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Table 1 Detection of TVB-N by PLSR and SVM models based on raw spectra

o PLSR SVM
itk
LVs RY R, RMSEP RPD R? R, RMSEP RPD
SR 10 0.958 3 0.853 2 7367 8 25423 0.893 8 0.870 9 6.659 3 28128

M. 24 RPD /NT L4 B O T RN T 5E 5 4
F 1.4~2.0, )\ R Pr AL AT 55 RPD K 2.0, WA
Sk JIT AR LA e T SR BEAS FH RS,
R 1ATHL, FEER SVM ALY R2, Sk 0.870 9, RPD

{H42.812 8,PLSR T R2, 2 0.853 2,RPD {H

2.542 3 AU HLAg B TSR o R T 25 2RI B

TR YL ST TVB-N HA ATk,
ST SIS A PO R S5 RN SR 2 TR
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Table 2 Detection of TVB-N by PLSR and SVM models based on five smoothing methods

Wl EOK el ‘ B
LVs R2, RZ}, RMSEP RPD R, Rzp RMSEP RPD
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MA 17 10 0.944 4 0.864 0 7.156 6 26173 0.889 8 0.868 6 6.731 9 27825
S-GS 31 10 0.948 0 0.863 3 7.179 8 2.609 2 0.895 2 0.877 9 6.567 6 2.852 0
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Table 3 Detection of TVB-N by PLSR and SVM models based on SA-PLS and iPLS for feature selection
. PLSR SVM
FRHF
LVs R R, RMSEP RPD R, R, RMSEP RPD
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