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Abstract: Corn peptide-iron chelates serve a dual purpose, enhancing the utilization of corn peptides while also
offering a novel approach for the development of iron supplements. To examine the structural properties and thermal stability
of corn peptide-iron chelates, samples of this compound were prepared from corn peptides and ferrous chloride. Following
ultraviolet spectroscopy and thermogravimetric analysis, the binding sites of the identified corn peptide fragments and
ferrous ions were simulated by molecular docking. The stability of the corn peptide—iron chelate was observed at different
temperatures and pH values, as well as under different in vitro digestion conditions. The results showed that the ultraviolet
absorption peak changed. More specifically, the characteristic absorption peak shifted from 274.99 nm to 275.01 nm.

Moreover, the corn peptide and corn peptide—iron chelate were compared and found to differ in a number of their properties.
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Thermogravimetric analysis revealed residual rates of 34.94% and 18.74% for corn chelate and peptide, respectively, while

thermal stability of the corn peptide-iron chelate was found to be significantly higher that of the corn peptide. The binding
energy levels of FSAASYPDLIDALP and LQQRQQLLNPL with Fe*™ were —50.50 and —48.61 kJ/mol, respectively, and

the amino group of Asp8 (aspartic acid) was found to provide the ligand site. In addition, Pro7 (proline), Ser5 (serine), Tyr6

(tyrosine), and Leu7 (leucine) were found to bind to the ferrous ions to form hydrophobic interactions. The relative molecular

masses were mostly below 1 000 u under the action of different temperatures. In addition, small peptides were more easily

chelated and absorbed, and were stable under relatively alkaline conditions.
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Fig.1 The molecular weight distribution of corn peptide
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F1 AEBETERRIKESYNEN S FRESH

Table 1 Relative molecular mass distribution of corn peptide ferrous chelate at different temperatures

B AT R EDH %

c 10000 u ¥A L 5000~10000u 2 000~5000u 1000~2000u 189~1000u 150~189u 150u AT

20 5.88 8.36 6.21
40 6.21 10.28 7.41
60 6.87 7.89 5.23
80 4.96 7.01 4.60
100 5.99 7.58 5.31

3.45 31.15 7.96 37.01
4.61 30.53 7.31 33.65
3.42 38.04 7.07 31.48
3.90 43.40 6.12 30.01
3.84 40.49 6.350 30.45

% 2 AEpHTEARMKIEHKESWEEN S FRESH

Table 2 Relative molecular mass distribution of corn peptide ferrous chelate at different PH

o 1 Hax; o F IR A%
10000 u »AE  5000~10000u 2 000~5000u 1000~2000u 189~1000u 150~189u 150 u »ATF
Xt B8 4.05 5.83 4.29 5.60 47.74 5.61 26.89
2 4.33 5.55 531 7.35 42.84 427 30.35
4 5.83 8.77 6.64 5.53 38.82 5.48 28.94
6 4.60 6.48 438 5.25 44.40 5.33 29.56
8 5.78 7.90 5.44 4.17 37.89 6.96 32.86
10 4.84 6.57 4.83 5.61 39.93 5.50 32.73

3 FRBEARTERRTKESYNEN S FRE

Table 3 Relative molecular mass distribution of corn peptide ferrous chelate at different digestion methods

AL AR FIRES /%%

7 A 10000 u ¥A L 5000~10 000 u 2000~5000u 1000~2000u 189~1000u 150~189u 150 u AT

xt B8, 5.71 8.11 5.88
&G 8 4.72 6.94 6.26
MG By 7.43 9.02 5.83
8 B Mk 5.85 7.42 5.24

5.05 37.01 5.53 32.71
6.37 37.62 4.54 33.56
3.35 35.35 6.03 33.00
4.38 35.70 5.39 36.02
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