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Identification of moldy degree of Chinese chestnut kernel by terahertz
attenuated total reflection technique
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ABSTRACT: Objective To establish a method for the rapid detection of moldy degree of chestnut kernel based on
terahertz attenuated total reflection spectroscopy (THz-ATR). Methods Sixty plump kernels of Qianxi Chestnut,
Yimeng short branch and Huairou District Chestnut were randomly selected for mouldy culture, according to GB/T
22346—2008 Quality grade of Chinese chestnut, the Chinese chestnut kernel was divided into 3 categories: Normal,
mild moldy and severe moldy. Terahertz spectrum (band 0.3-3.6 THz) was collected and optical constants were
extracted. The absorption coefficient spectrum and refractive index spectrum of the sample were obtained, and the
qualitative discrimination model was established by combining the support vector machine algorithm (SVM) based

on genetic algorithm (GA) and particle swarm optimization (PSO). Results The experimental results showed that

ESWE: bt A AR 4 H (4222043), 2021 FFHHE M m 2 A7 25 /EVE & AT H (202102341023)

Fund: Supported by the Beijing Natural Science Foundation Project (4222043), and the 2021 Production University Cooperation Collaborative
Education Project of the Department of Higher Education of the Ministry of Education (202102341023)

RIEEE: HE, WL E, ERUPR I RS LRI AR . E-mail: 1761091160@qq.com

*Corresponding author: TIAN Mi, Master Degree, Beijing Key Laboratory of Big Data Technology for Food Safety, Beijing Technology and
Business University, Beijing 100048, China. E-mail: 1761091160@qq.com



4528 B dn 2 4 R R I A 4R

13 E

the recognition accuracy of PSO-SVM algorithm model on the prediction set of chestnut kernel mildew degree was

91.6667%, and the recognition accuracy of GA-SVM algorithm model on the prediction set of chestnut kernel mildew

degree was 100%. Conclusion The established model is accurate and terahertz time-domain spectroscopy can be

used to distinguish the degree of moldy in chestnut kernel, which provides a theoretical basis for the application of

terahertz technology in food detection.

KEY WORDS: Chinese chestnut; terahertz attenuated total reflection; genetic algorithm; particle swarm

optimization; support vector machine algorithm; qualitative recognition
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