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Infrared Spectroscopy Identification of Artificially Aging Wheat Seeds
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Abstract Identification of aging grain seeds has attracted significant attention in agricultural production and food
safety. Therefore, this study combines infrared spectroscopy and multivariate statistical analysis to investigate
artificially aging wheat seeds. The experimental results show that the original spectra of wheat seeds with different
aging degrees are similar. In the second derivative infrared spectrum, the peak intensity and shape of the wheat
seeds showed differences in the range of 1800~800 cm™'. In the range of 1800-800 cm ™', the number and intensity
of automatic peaks of the two-dimensional correlation infrared spectrum of wheat seeds will change significantly with
the increase of aging time. The study results show that infrared spectroscopy with principal component analysis and
hierarchical cluster analysis can quickly and conveniently distinguish artificially aging wheat seeds. It is expected to
develop into a new method for identifying aging seeds.
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Table 1  FTIR absorption peaks of the wheat seeds unit: cm

Functional group and

Untreated wheat seeds 2.d 4.d 6 d 8 d Main compound
vibration mode

3312 3308 3306 3336 3336 v(O—H) -

2930 2929 2929 2929 2929 v (—CH,) -

1750 1743 1750 1747 1750 v(C=0) ester”!

1670 1659 1659 1658 1658 —~ amide T band of protein™”

1542 1542 1542 1542 1542 - amide Il band of protein'”
1500-1200 - protein and polysaccharide'’

1456 1456 1456 1456 1456 v(—CH,) -

1369 1370 1370 1370 1370 v(—CH) -

1242 1243 1243 1243 1243 - amide [l band of protein [**
1200—-950 - polysaccharide

1158 1157 1158 1157 1157 v(C—0,C—O) -

1081 1081 1081 1081 1081 v(C—H) -

1018 1020 1019 1020 1020 v(C—0),6(C—OH) -
950-750 - carbohydrate isomers

928 930 930 930 931 v, (C—0—C) starch"**

765 764 764 763 763 v(C—O) -

574 575 574 575 576 - starch frame vibration "
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Fig. 3 2D-IR of the artificially aging wheat seeds. (a) Unaged; (b) aging 2 d; (c¢) aging 4 d; (d) aging 6 d; (e) aging 8 d
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