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Fig. 1 Infrared spectra of red wine samples
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Table 1 Classification results of cross-validation and validation
by DPLS for 10 times random setting off the samples

JPly BEAE S R PUIHER S/ 0 BN BUIMER %/ Yo

1 98. 41 96. 97
2 95. 31 96. 88
3 100 93.75
4 96. 88 93.75
5 96. 88 96. 88
6 100 96. 88
7 95. 31 87.5
8 98. 44 96. 88
9 98. 44 100
10 98. 44 93.75
-y 97.81 95.33

result of validation spectral

1.2 result of cross-validation spectral 1.0
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Fig. 2 Note views of wine samples, cross-
validation (a) and validation (b)
X ; Red wine aged in oak barrel;
O: Red wine aged with oak chips;

* : Red wine aged in stainless steel tank
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Table 2 Classification results of cross-validation and validation

by SVM for 10 times random setting off the samples

5 SRR CGESURIE) WAIMER %/ 0 BN BUIMERR 2/ %0
1 90. 63 96. 88
2 90. 63 93.75
3 95. 31 93.75
4 95. 31 90. 63
5 93.75 96. 88
6 95.31 93.75
7 95.31 90. 63
8 93.75 96. 88
9 95. 31 90. 63
10 95. 31 93.75

34 94. 06 93.75

M1 2 AR 182k 10 IREEHLRI R b 4R P SVM
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Discrimination of Different Aging Methods of Grape Wine Based on ATR
Infrared Spectroscopy
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1. College of Information and Electrical Engineering of China Agricultural University, Beijing 100083, China
2. College of Food Science &. Nutritional Engineering of China Agricultural University, Beijing 100083, China

3. Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education, Beijing 100083,
China

Abstract A total of 96 red wines aged with 3 kinds of methods were included in this study, including 44 wines aged in oak bar-
rel, 26 wines aged in stainless steel tank added with oak chips and 26 wines aged in stainless steel tanks. The infrared spectra of
the wines were scanned by Fourier transform infrared spectrometer with attenuated total reflection (ATR) accessories. To clas-
sify the 96 different aged wines, discriminant partial least squares (DPLS) method and support vector machine (SVM) method
were used to establish models respectively. In order to examine the stability of the discriminant model, modeling was repeated 10
times with two-thirds of samples randomly selected as cross-validation. All the models had high discriminating power with the
classification accuracy of the cross-validation and the validation all higher than 90%. These results suggest that the infrared ATR

spectroscopy combined with pattern recognition method is a promising tool for discriminating different aging wines.
Keywords Red wine; Aging; Attenuated total reflectance; Infrared spectroscopy
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