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Analysis of alcohol content of original liquor of strong-flavor Baijiu based on near-infrared
spectroscopy and quantitative modeling technology

TANG Subing!, YUAN Qi%, YANG Yajiao*, WANG Mei?, TANG Lei’, FENG Fangjian®, LIU Mingming?, ZHAO Jinsong"**

(1.School of Food and Liquor Engineering, Sichuan University of Science & Engineering, Yibin 644000, China;
2.Sichuan Liquor Group Co., Ltd., Chengdu 610000, China; 3.Sichuan Vspec Technology Co., Ltd., Chengdu 610000, China)

Abstract: A rapid and non-destructive method for predicting the alcohol content of original liquor of strong-flavor (Nongxiangxing) Baijiu was devel-
oped using near-infrared (NIR) spectroscopy combined with quantitative modeling techniques. Infrared spectral data of 129 original liquor samples of
strong-flavor Baijiu were collected, and 6 spectral pretreatment methods (mean centralization, convolution smoothing, first derivative, second deriva-
tive, standard normal transformation, and multivariate scattering correction) were compared. The alcohol content prediction models were constructed
by using 5 modeling methods: multiple linear regression (MLR), principal component regression (PCR), partial least squares regression (PLSR), sup-
port vector machine regression (SVR), and backpropagation artificial neural network (BP-ANN). The results showed that when the standard normal
transform was combined with the MLR model, the coefficient of determination R of the training set was 0.983 1, the coefficient of determination R} of
the validation set was 0.967 3, and the residual prediction deviation (RPD) was 5.602 1, demonstrating a good predictive ability. In addition, the first-
order derivative combined with the SVR model also showed a relatively high prediction accuracy. The coefficient of determination R; of the training set
was 0.971 2, the coefficient of determination R; of the validation set was 0.980 5, and the residual prediction deviation (RPD) was 7.257 3. In conclusion,
the method based on the combination of near-infrared spectroscopy and machine learning could effectively predict the alcohol content of the original
liquor of strong-flavor Baijiu, and had good application potential. It could provide a new rapid non-destructive detection means for the alcohol content
analysis of the original liquor of Baijiu.

Key words: near-infrared spectroscopy; quantitative modeling; original liquor of strong-flavor Baijiu; alcohol content
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Fig. 2 Remove the abnormal samples by Mahalanobis distance method
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Fig. 3 Raw data of alcohol contents of original liquor in strong—flavor
Baijiu samples analysis by near-infrared spectroscopy
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Fig. 4 Different pretreatment methods of raw data of alcohol content of original liquor in strong—flavor Baijiu samples analysis by
near—infrared spectroscopy
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Fig. 6 Comparison of evaluation indexes of various models with
different preprocessing and modeling methods
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