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Preparation, structural characterization, and in vitro simulated
digestion analysis of a zinc chelate with millet bran peptides
Wu Haixia', Sun Yuanlin',Gao Ying®, Wang Jiao’
( Department of Life Science, Yuncheng University' , Yuncheng 044000 )
(College of Food Science and Engineering, Shanxi Agricultural University’, Jinzhong 030801)
(Shanxi Qinzhouhuang Millet ( Group) Co. ,Ltd.”, Changzhi 046400)

Abstract ; The preparation process conditions of millet bran peptide — zinc chelate were optimized by combining
single — factor experiments with response surface methodology to develop a new type of zinc nutritional supplement.
Millet bran protein peptide was used as the raw material, and the zinc ion chelation rate was employed as the index.
The structure of millet bran peptide — zinc chelate was characterized by UV spectroscopy, fluorescence spectroscopy,
scanning electron microscopy, and Fourier transform infrared spectroscopy, and its bioavailability was evaluated via in
vitro simulated gastrointestinal digestion. The results showed that the optimal preparation conditions for millet bran
were obtained, including peptide — zinc mass ratio (m(peptide): m(zinc) ) of 3.5:1.0, pH 7.8, chelation tempera-
ture of 40 °C | and chelation time of 60 min. The Zn>* chelation rate was reached 58.90% at optimal preparation
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conditions. A new product, millet bran peptide — zinc chelate was formed through chelation between millet bran pro-

tein peptides and zinc ions. The millet bran peptide — zinc chelate was mostly strip — shaped, with a small surface ar-

ea and rough surface. The carboxyl and carbonyl oxygen atoms, and the amino nitrogen atoms in the peptide chain

were the main sites for the chelation reaction between millet bran protein peptides and zinc ions. The results of in

vitro simulated gastrointestinal digestion indicated that the gastrointestinal solubility of millet bran peptide — zinc che-

late were superior to that of two zinc supplements, namely zinc sulfate and zinc gluconate.

Key words : millet bran protein peptide; peptide — zinc chelate; structural characterization; in vitro simulated

digestion
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