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Research on Quality Millet by the Three-step MIR Spectr oscopy
ZHAO Xiao-yan', ZHANG Bin®, LI Qian', SHA Shu-li', LI Dan-dan',
ZHOU Guan-lin', XIAO Xiao?, YU Hong-wei’P<

(1. Hebei Global Testing Technologies Limited, Shijiazhuang, Hebei 050021, China;
2. Shijiazhuang University, School of Chemical Engineering, Shijiazhuang, Hebei 050035, China)

Abstract: The structures of five kinds of millet from Shandong, Shanxi, Hebei and other provinces were
studied by mid infrared (abbreviation: MIR) spectroscopy. The results showed that the infrared absorption
modes of millet mainly include OH stretching vibration mode (voy), CH; asymmetrical stretching vibration
mode (vyens), CH, asymmetrical stretching vibration mode (vy,cmn), CH, symmetrical stretching vibration
mode (vycrz), CH stretching vibration mode (vey), C=0 stretching vibration mode (ve—o), protein amide [
band mode (Vamige-1), protein amide II band mode (Vamige.n), protein amide Il band mode (Vamige-n) and C—
O stretching vibration mode (vc—). Furthermore, the corresponding synchronous 2D-MIR spectroscopy of
millet, including v,,cn3-2d, Viscnp-2d, vsemp-2d and vey-2d, have some differences, which can quickly and

accurately identify the five kinds of millets. This paper expanded the research scope of three-step MIR
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spectroscopy in structure and rapid identification of high-quality millet.

Key words: millet; one-dimensional MIR spectroscopy; second derivative MIR spectroscopy; synchronous

2D-MIR spectroscopy; rapid identification
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Fig.1 One-dimensional MIR spectrum of millet (303 K)
K1 MKE—4 MIR TR (303K )
Table 1 Data of one-dimensional MIR spectrum of millet (303 K) em!' (A)
N SUES INK—HE MIR G35 W8 R S i 5
feili/hk 3287.28(0.15), 2926.33(0.10), 2 855.58(0.07), 1743.50( 0.03), 1 647.38(0.12), 1638.18(0.12), 1538.44(0.07 ),
1534.83 (0.07), 1529.06 (0.07), 1241.33 (0.08), 1077.06 (0.22), 997.39 (0.40);
4Nk 3290.19(0.20), 2927.69(0.12), 2 857.05(0.08 ), 1743.99(0.03 ), 1642.93(0.13), 1534.44(0.07), 1241.15(0.10),
1077.21 (0.31), 996.38 (0.61);
EVAYS 3288.22(0.22), 2927.22(0.13 ), 2856.23(0.09 ), 1743.54(0.04 ), 1639.14(0.14), 1535.16(0.08 ), 1519.20(0.07),
1241.74 (0.11), 1077.26 (0.34), 997.00 (0.71 );
BEAE/NK 3289.32(0.16), 2928.85(0.09 ), 2 857.05(0.06), 1746.33(0.03), 1641.91(0.12), 1638.20(0.12), 1543.94(0.07),
1535.00 (0.07), 1241.21 (0.09), 1077.16 (0.24), 996.87 (0.43);
45/0K  3278.32(0.08), 2926.28(0.05), 2855.09(0.04), 1743.67(0.02), 1637.43(0.08), 1534.61(0.05), 1239.28(0.05),
1076.33 (0.14), 996.56 (0.24);
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Fig.2 Second derivative MIR spectrum of millet (303 K)
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Table 2 Data of second derivative MIR spectrum of millet (303 K) em” (A)

ANK B A MIR DG WSO8 7 58

2925.27 (-0.00 ), 2 853.65 (—0.00 ), 1746.81 (-0.00), 1710.80 (-0.00 ), 1692.16 (-0.00), 1 682.65 (-0.00), 1 654.49
(-0.00), 1638.94(-0.00), 1627.61(-0.00), 1558.15(-0.00), 1537.07(-0.00), 1510.31 (-0.00), 1240.00 (-0.00),

2926.70 (-0.00 ), 2 854.56 (—0.00), 1746.90 (—0.00), 1 711.64 (—0.00), 1692.04 (-0.00 ), 1 660.24 (—0.00), 1639.32
(-0.00), 1628.00(-0.00), 1548.93(-0.00), 1512.43(-0.00), 1239.86(-0.00), 1076.84(-0.00), 1047.58 (—0.00),

2926.22 (-0.00 ), 2 889.74 (-0.00), 2 854.14 (—0.00), 1 745.95(-0.00), 1710.81 (-0.00), 1692.07 (-0.00), 1682.17
(-0.00), 1651.08(-0.00), 1639.09(-0.00), 1627.95(-0.00), 1546.50(—-0.00), 1510.82(-0.00), 1239.90(-0.00),

2929.50 (-0.00 ), 2 854.21 (-0.00), 1747.04 (-0.00), 1712.73 (-0.00), 1692.02 (—0.00), 1 681.91 (-0.00 ), 1 638.81
(-0.00), 1627.84(-0.00), 1556.54(-0.00), 1546.34(-0.0)0, 1511.86(-0.00), 1240.00(~-0.00), 1 076.72 (-0.00),

VY S EES
p AT S
1076.53 (—0.00), 1047.63 (-0.00), 1016.17 (—0.00), 990.92 (—0.00);
Gk
1015.64 (-0.00), 991.10 (-0.00);
HNK
1076.78 (—0.00), 1046.97 (-0.00), 1015.42 (—0.00), 991.44 (—0.00);
BEAE /K
1047.00 (—0.00), 1016.28 (-0.00), 990.60 (—0.00 );
ARSI

2927.00 (-0.00 ), 2853.69 (—0.00), 1 744.09 (-0.00), 1653.98 (-0.00), 1638.50 (-0.00), 1617.22(-0.00), 1511.84
(-0.00), 1237.50 (-0.00), 1076.26 (—0.00), 1047.20 (-0.00), 1016.00 (-0.00), 990.92 (-0.00 );
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Fig.3 Synchronous 2D-MIR spectrum of
longshan-millet (3 000~2 800 cm™)
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Fig.4 Synchronous 2D-MIR spectrum of
gold-millet (3 000~2 800 cm™)
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Fig.5 Synchronous2D-MIR spectrum of
yellow-millet (3 000~2 800 cm™)
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Fig.6 Synchronous 2D-MIR spectrum of
peachblossom-millet (3 000~2 800 cm™)
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Fig.7 Synchronous 2D-MIR spectrum of
honggu-millet (3 000~2 800 cm™)
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Table 3 Data of Synchronous 2D-MIR spectrum of millet (3 000~2 800 cm™) em™, cm’!
UV S ES F Bl 2 W g
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LN (2852,2852),(2890,2890),(2922,2922),(2945,2945) (2852, 2922), (2890, 2945)
K (2853,2853),(2885,2885),(2923,2923),(2950,2950), (2853, 2923), (2885, 2950), (2885, 2975),
(2960, 2960), (2975, 2975) (2923, 2960), (2950, 2975)
WEAE /N K (2852, 2852), (2892, 2892), (2942, 2942) (2852, 2892), (2852, 2942), (2892, 2942)
/K (2850, 2850), (2920, 2920), (2943, 2943) (2850, 2920)
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