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Rapid Determination of Amino Acids in Chinese Rice Wine by Fourier
Transform Infrared Spectroscopy
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(1. School of Food Science and Technology, Wuxi 214122, China;2. State Key Laboratory of Food Science and
Technology , Wuxi 214122, China)

Abstract: The content of amino acid in Chinese rice wine (CRW) is one of the most important
indexes to evaluate the quality and flavor of Chinese rice wine. In order to rapidly determine the
contents of free amino acids in CRW,the possibility of Fourier transform infrared spectroscopy
(FT-IR) for the fast detection of 17 different kinds of free amino acids in CRW wasdiscussed.
Synergy interval partial least squares (SiPLS) and genetic algorithm (GA) were used to select the
most efficient spectral variables to improve the prediction precision of the classical partial least
squares (PLS) model based on the full-spectrum. Compared with the PLS model based on the
full-spectrum , the prediction accuracy of model based on the spectral variables selected by SiPLS and
GA was significantly improved , especially for cysteine, arginine and proline. In addition, GA-SiPLS
model showed the most efficient prediction accuracy to all of the free amino acids,with the
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correlation coefficient of cross-validation higher than 0.80 and the residual predictive deviation larger

than 2.00. The FT-IR combined with efficient variable selection algorithms is confirmed as a useful

method to replace the traditional methods for routine analysis of free amino acids in CRW.

Keywords: variable selection, fourier transform infrared spectroscopy,amino acids,genetic

algorithm , synergy interval partial least squares
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Table 3 Chemical reference values of different amino acids
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Table 4 Optimal parameters of SiPLS models for 17 amino acids

KA AR 20 [2456] 332 960.38~1 118.51; 1 280.50~1 758.76
B AR 22 [2346] 304 946.88~1 384.64; 1 533.13~1 677.77
228 21 [34716] 316 1 106.94~1 409.71; 1 716.34~1 866.76; 3 087.48~3 237.90
4R 20 [2356] 332 960.38~1 278.57; 1 440.56~1 758.76
Ham 23 [156 16] 289 800.31~939.16; 1 363.43~1 639.20; 2 890.77~3 027.69;
pix 20 [23516] 332 960.38~1 278.57; 1 440.56~1 598.70; 3 201.25~3 359.39
K AR 23 3567] 289 1 081.87~1 220.72:1 363.43~1 778.05
LSRN 23 [2356] 290 941.09~1 220.72; 1 363.43~1 639.20
i G R 20 2567 332 960.38~1 118.51; 1 440.56~1 918.82
e s e 22 [5 6 16 20] 302 1 386.57~1 677.77; 2 989.12~3 131.83; 3 567.66~3 710.37
EERN A 21 [2346] 316 954.59~1 409.71; 1 563.99~1 714.41
EAmR 21 [3456] 316 1 106.94~1 714.41
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SR 19 [3 4 5] 264 1 139.72~1 646.91
LR R 18 [23 6] 278 979.66~1 336.43;1 695.12~1 870.61
LU= 20 [34516] 332 1 120.44~1 598.70; 3 201.25~3 359.39
RN 19 [134] 264 800.31~968.09;1 139.72~1 477.21
gy 20 [345 18] 332 1 120.44~1 598.70; 3 521.38~3 679.51
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Table 5 Statistic results of FT-IR equations of 17 amino acid contents based on PLS,SiPLS and GA-SiPLS models

T fie /N — T b ) 1 il B i /> — e b ) X 6 30K 2 30 £ 25 0 O e /> — e

R*(cal) R*(pre) RPD R*(cal) R*(pre) R*(cal) R*(pre) RPD

REHIR 0.885 1 0.850 1 2.58 0.921 0 0.902 7 3.21 0.948 0 0.939 1 4.05
B R 0.898 0 0.862 8 2.70 0.933 7 0915 4 3.44 0.964 6 0.955 7 4.75
225 R 0.802 3 0.767 1 2.07 0.853 2 0.834 9 2.46 0.890 9 0.881 9 291
2H AR 0.896 5 0.861 3 2.69 0.942 4 0.923 9 3.63 0.966 4 0.957 6 4.86
HEmR 0.897 1 0.861 9 2.69 0.929 4 0911 2 3.35 0.973 7 0.964 7 532
TN IR 0.886 8 0.851 6 2.60 0.926 1 0.907 8 3.29 0.965 0 0.955 9 4.76
Fh 2 R 0.747 9 0.712 6 1.87 0.811 1 0.792 8 2.20 0.838 7 0.829 8 242
AR 0.898 7 0.863 5 2.71 0.919 7 0.901 3 3.18 0.946 8 0.937 8 4.01
ik 2 2 0.838 5 0.803 4 2.25 0.881 2 0.862 9 2.70 0.919 2 0.910 2 3.34
e s R 0.765 3 0.730 1 1.92 0.822 1 0.803 8 2.26 0.846 1 0.839 7 2.50
G R 0.902 9 0.867 7 2.75 0.918 9 0.900 6 3.17 0.940 4 0.931 5 3.82
IR 0.869 4 0.834 2 2.46 0.918 4 0.900 0 3.16 0.943 4 0.934 2 3.90
RN AR 0.881 1 0.845 9 2.55 0.919 5 0.901 2 3.18 0.944 0 0.934 8 3.92
Ste AR 0.871 6 0.836 3 2.47 0912 1 0.893 8 3.07 0.937 2 0.928 4 3.74
LR 0.901 9 0.866 7 2.74 0.927 8 0.909 4 3.32 0.949 6 0.940 4 4.10
AR 0.871 1 0.836 0 247 0.928 7 0.910 2 3.34 0.958 6 0.949 4 4.45
it 2 R 0.708 1 0.673 0 1.75 0.771 7 0.753 3 2.01 0.808 7 0.800 1 223
B 0.896 2 0.861 2 2.68 0.936 9 0.918 6 3.50 0.969 1 0.960 3 5.02
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