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Rapid Nondestructive Detection of Cholesterol Level of Fresh Chicken by Shortwave Near Infrared Spectroscopy

WANG Hui', TIAN Hanyou', ZOU Hao', LIU Fei', LI Jiapeng', CHEN Wenhua', DI Yanquan®, QIAO Xiaoling"*
(1. Beijing Key Laboratory of Meat Processing Technology, China Meat Research Center, Beijing 100068, China;
2. Focused Photonics (Hangzhou) Co. Ltd., Hangzhou 310052, China)

Abstract: A portable near infrared spectrometer was applied to collect spectral information in the short-wave infrared region
of 236 samples of fresh chicken to establish a quantitative model for predicting the cholesterol content of fresh chicken
breast through partial least squares regression combined with chemometrics. The results showed that the optimal spectral
pretreatment method was the combination of normalization and baseline correction. Model calibration was achieved by
elimination of abnormal values performed twice. Parameters of the optimal prediction model developed were determined as
follows: R (correlation coefficient for calibration set) = 0.801 1, s (standard error of calibration) = 6.699 8, R, (correlation
coefficient for prediction set) = 0.803 4, s, (standard error of prediction) = 7.529 6, MF (number of main factors) = 4, and
Sep/Sge = 1.12, which indicated the prediction model had better reliability, robustness and performance than other models.
Key words: portable near infrared spectrometer (NIR); short-wave NIR region; rapid nondestructive prediction; fresh
chicken; cholesterol content
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Fig.1  Distribution of reference values of cholesterol content in
chicken samples
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Table1 Statistics of reference values of cholesterol content in
chicken samples
A ”1‘25'1 /ME/ ITON (1} SFHME/ Fe
HEA (mgl00g)  (mg/100g)  (mg/100 g)
JSYETES 236 52.7 121.1 78.66 12.83
WIE4 177 527 121.1 78.81 12.94
IEEE 59 52.7 116.2 78.26 12.58
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Table2 Comparison of the effects of different spectral pretreatments
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Fig.2  Double near-infrared spectra of a single chicken sample 9 frEf A ER RS EEARIET2 61182 08301 65136 78841 07802 3 129
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Fig.3  Original near-infrared spectra in short-wave region of

chicken samples
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Fig4  Scatter plots of prediction values versus reference values of

cholesterol content in calibration (a) set and validation set (b)
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