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Tracing the Geographic Origin of Chinese Wolfberry by Near Infrared Spectroscopy

TANG Li-hua, LIU Dun-hua*
(College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract : Forty Chinese wolfberry samples from 8 different regions of China were scanned with a near infrared (NIR)
spectrophotometer. The original spectra were preprocessed by the first derivative (5 point smoothing) and standard normal
variate (SNV) and were subjected to principle component analysis over the wavelength range of 950 nm to 1650 nm, in which
the number of principal components was selected as 3. A robust model indicating each geographic origin of Chinese wolfberry
was achieved using the SIMCA (Simple Modelling of Class Analogy) pattern recognition method and its reliability at the 5%
significance level was validated. The results revealed that the model indicating samples from Qinghai exhibited a recognition rate
of 80% in the calibration set, the recognition rates for other 7 cultivation regions were all 100%, and the rejection rates were
100%, 100%, 97%, 100%, 91%, 94%, 97% and 100%, respectively. All the recognition rates of the 8 cultivation regions were
100% in the validation set, and the rejection rates were 100%, 100%, 100%, 100%, 75%, 88%, 100% and 100%, respectively.
These results support the feasibility of applying NIR to identify the geographic origin of Chinese berry.
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Fig.1 Original NIR spectra of Chinese wolfberry from eight regions
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Fig.2 Preprocessed NIR spectra of Chinese wolfberry
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Fig.3 Score plots of PC2 versus PC1 and PC3 versus PC1 from PCA of
NIR spectra of Chinese wolfberry from eight regions
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Table 1 Active ingredient contents of Chinese wolfberry from eight

regions

o ps¥iid E2 WA VCERE FSE

G 1% 1% (mg/g) (mg/100g) & /%
ey 48.04 6.19 0.74 13.87 0.46
ES 4751 3.11 0.80 25.12 0.57
Hqife 49.64 5.27 0.89 20.20 0.43
[ERV 52.37 4.32 0.90 15.35 0.44
H 51.95 5.78 0.66 27.44 0.31
Hifg 50.39 3.32 0.70 27.79 0.38
S 49.27 3.77 0.76 30.93 0.59
L 37.65 4.06 1.13 16.81 0.62
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Table 2 Results of calibration and validation for models indicating
different cultivation regions
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