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Table 1 Variety and origin informations of millet samples
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Table 2 The main peaks positions and assignments of millet
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Fig. 1
a: Jigu25; b: Jigull65; c¢: Jinsud; d: Dabaigu; e: 8311; f: Qin-
huang2; g: Fenzhouxiang; h: Fuxihuang; i: Mizhi; j: Ruanhuang-

FTIR spectra of eleven different species of millet samples
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Fig. 2 Second derivative spectra of millet samples
a: Jigu25; b: Jigull65; c¢: Jinsud; d: Dabaigu; e: 8311; f: Qin-
huang2; g: Fenzhouxiang; h: Fuxihuang; i: Mizhi; j: Ruanhuang-

mi; k: Dajinmiao
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Fig. 3 2D-IR spectra of millet in 1 200~860 cm™'
(a): Jigu25; (b): Jigul1l65; (c): Jinsu4; (d): Dabaigu; (e): 8311; (f): Qinhuang2;
(g): Fenzhouxiang; (h): Fuxihuang; (i): Mizhi; (j): Ruanhuangmi; (k). Dajinmiao
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Table 3 The automatic peaks of 2D-IR spectra of
different millets at 1 200 ~860 cm™'
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Fig. 4 2D-IR spectra of millet samples in 1 700~1 180 cm™'

(a): Jigu25; (b): Jigull65; (o) : Jinsu4; (d): Dabaigu; (e): 8311; (f): Qinhuang2;
(g): Fenzhouxiang; (h): Fuxihuang; (i): Mizhi; (j): Ruanhuangmi; (k): Dajinmiao
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Table 4 The automatic peaks of 2D-IR spectra of
different millets at 1 700~1 180 cm™'
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Fig. 5 The original spectra and curve fitting spectra of three species of millet samples in the range of 1 700~1 600 cm™
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(a): Jigu25; (b): Jigull65; (c): Jinsu4
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Table 5 Percentage of peak area of three kinds of millet in the range of 1 700~1 600 cm™'
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9 1696 0.11 0.78+0.71 1696 0.12 0.88+0. 81 1697 0.11 0.79+0.78
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Fig. 6 PCA analyses of millet from different origins in the range of 1 800 ~800 cm™
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(a): 3D score plots; (b): PC-1 loading plots
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Discrimination of Millet Varieties and Producing Areas Based on Infrared
Spectroscopy

TTAN Xue', CHE Qian', YAN Wei-min', OU Quan-hong', SHI You-ming®, LIU Gang'"
1. School of Physics and Electronic Information, Yunnan Normal University, Kunming 650500, China

2. School of Physics and Electronic Engineering, Qujing Normal University, Qujing 655011, China

Abstract There are significant differences in taste and nutritional value among different varieties and producing areas of millet.
Therefore. it is of reference significance for consumers to distinguish different kinds of millet. In this paper, Fourier transforms
infrared ( FT-IR) spectroscopy, two-dimensional correlation infrared (2D-IR) spectroscopy combined with curve fitting,
principal component analysis (PCA) was used to distinguish varieties and origins of millet. The results showed that the original
spectra of millet were similar, which were mainly composed of carbohydrates, proteins and lipids. The obvious differences in
intensity were observed near 3 012, 2 962, 2 928, 2 856, 1 748 and 1 548 cm ' in SD-IR. The numbers, positions and

1

intensities of auto-peaks and cross-peaks were different in the range of 1200~ 860 and 1700 ~ 1180 cm™'. The curve fitting

! was different, which indicated that

results showed that the ratio of the sub-peak areas of millet in the range of 1 700~1 600 cm™
the protein content of millet was different among different varieties, to realize the identification of millet varieties. The range of
1 800~800 cm ' in the derivative spectra was used for PCA analysis. The results showed that the cumulative contribution rate
of the first three principal components was 97 % , and millet from different producing areas was correctly classified. The study
demonstrates that IR combined with statistical analysis methods could be effectively used to identify and analyze varieties and

producing areas of millet.
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