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Identification of adulteration of glycine chelate iron based on middle
infrared spectroscopy
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ABSTRACT: Objective To study the feasibility of qualitative identification of adulteration of organic trace
element additives based on mid infrared spectroscopy (MIRS). Methods Taking glycine chelate iron and ferrous
sulfate as research objects, the middle infrared spectra of samples were analyzed, and the specificity of the spectra of
different samples was analyzed. A partial least squares discriminant analysis (PLS-DA) calibration model was
established to discriminate adulterated samples, and the effects of different pretreatment methods, full spectrum and
feature bands on the discriminant effect of the calibration model were compared. Results The spectra of ferrous
glycine chelate and ferrous sulfate were significantly different, mainly ranging from (3500-3000) cm™', (1600—1300)
em™', (1300-1000) cm™’, (660-550) cm™'. The spectra were preprocessed by smoothing (SM), normalization and first
derivative (FD) methods, and PLS-DA correction model was established for the 1300 ¢cm™'~1000 cm™ bands. The

discriminant accuracy of the correction set was 97.5%, the discriminant accuracy of the verification set was 100.0%,
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and the discriminant accuracy of the external sample reached 92.7%. Conclusion Middle infrared spectroscopy

combined with stoichiometry can accurately distinguish the adulteration of glycine chelate iron.

KEY WORDS: glycine chelate iron; middle infrared spectrum; partial least squares discrimination analysis;

adulteration discriminant
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Table 1 Sample partition information of calibration set and
validation set
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Fig.1 Average spectra
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Table 2 Model prediction results based on different spectral

pretreatment
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MSC+SM+FD 6 97.0% 2 98.0%
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Fig.3 Results of PLS-DA correction and verification sets
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Table 3 Prediction results of models built in different spectral ranges

M IESE LaNE S
B /em!
S BIAERAN S NRIES S B IRANEL E# %
4000~400 11 94.6% 5 95.0%
3500~3000 8 96.0% 3 97.0%
1600~1300 6 97.0% 4 96.0%
1300~1000 5 97.5% 0 100.0%
660~550 6 97.0% 2 98.0%
R4 FEBREIRMERNHRIGER
Table 4 Discriminant results of the model to unknown sample
FEbh FEA K S T T AR AR B TEHf 512 SATEAS TE A ) 51 %
HRHRSEEEY 15 15 100.0%
1 = 50%I R 4% 1 H A R R B ) 10 10 100.0%
£ 50%~30% R W42k 1 T IR AW 10 10 100.0% 92.7%
£ 30%~10%B R W A4% 1 T 2 IR REE S W) 10 9 90.0%
1 < 10%Bi R .42k 10 H A R B ) 10 7 70.0%
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