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Fig. 2 On-line grape analyzer system''*]
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Fig. 3 Portable NIR spectral analyzer in the laboratory (a),

and under field conditions (b) for acquisition of spec-

tral information"®’
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design for systematic experiment of grape*-
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Recent Advances in Application of Near-Infrared Spectroscopy for
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Abstract Grape, which is one of the fruits with the largest planting area globally, has rich nutritional value, medicinal value and
economic value. According to consumers’ consumption demands and storage and transportation requirements for products,
grapes were processed into common grape products, such as raisins, grape juice, wine, and grape seed oil. Based on the growing
concerns over the quality and safety of foods and the demands for high-quality fruits and vegetables, how to quickly and
effectively evaluate the quality of grapes and grape products has become urgent and imperative. With the development of non-
destructive testing technology and equipment, near-infrared (NIR) spectroscopy technology has been gradually applied in quality
testing of fruits, vegetables and other agricultural products due to its advantages of rapid, non-destructive, accurate, cost-
effective, and convenient for online analysis. Nowadays, domestic and foreign scholars have combined the methods of
chemometrics and data processing methods, such as principal component analysis (PCA), partial least squares discriminant
analysis (PLS-DA), principal component regression (PCR), partial least squares regression (PLSR), support vector machine
(SVM), and neural network (NN), etc., to determine the relationship between the general components (such as sugar,
alcohol, acid, etc.) and specific components (such as pigments, tannins, aromatic substances, etc.) of grapes and grape
products and effective spectral information non-destructively using NIR technology. The correlation between the content of
quality components and spectral information has been explored to establish qualitative and quantitative analysis models for the
main quality indicators of grapes and grape products, which provided some technical supports for the development of portable
near-infrared inspection equipment for grape and online monitoring system for grape juice and wine brewing process. This review
systematically summarized NIR technology’s domestic and foreign application status in grapes, wine, grape juice and grape
products in the past ten years for the first time, aiming to provide technical reference for the subsequent classification and
identification and quality evaluation of grapes and grape products. Studies have shown that NIR technology could achieve multi-
component detection and classification identification of grapes’ complex physical and chemical components through quantitative
and qualitative analysis. The research on the determination of physical and chemical properties and internal quality of grapes had
made great progress. and the research and application of monitoring and qualitative identification of wine and grape juice are
gradually increasing. They were gradually applied to the analysis of grape products, such as polyphenols and anthocyanins in
grape skins, and the monitoring of the nutritional growth status of grapevines and grape leaves. This further confirmed that NIR
technology is emerging as an effective detection tool for the quality evaluation of grape and grape products, improving the quality
values of grapes and grape products and providing technical support for real-time and efficient production management have a
broad range of applications. For the future research, to sense grape information during the process of growth, harvest, and post-
harvest production, and realize quality control and on-line monitoring of grape and its products in the whole production process,
studies are heading to investigate the correlation between the spectral information reflected by the detection data of different
categories and the inherent quality of grapes and grape products, and build a robust prediction model with high accuracy based on

the multi-source information fusion technology of vision, volatile, taste, and smell.





