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Abstract: In order to fully utilize adlay bran resources and reduce the waste of protein resources, we prepared adlay bran
peptides through alkaline protease hydrolysis of adlay bran protein, which was extracted from adlay bran. The preparation
of adlay bran peptides-iron chelate (ABP-Fe) was optimized based on univariate analysis and orthogonal tests. The ABP-Fe
was characterized using UV spectroscopy, Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy
(SEM), and atomic force microscopy (AFM). Also, its stability was explored and its Fe?* release characteristics were inves-
tigated through in vitro gastrointestinal digestion simulations. The results showed that the optimized conditions for the
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preparation of ABP-Fe were pHS5.0, peptide-to-iron mass ratio 3:1, reaction temperature 40 °C and reaction time

20 min. Under the optimized conditions, the chelation rate of Fe** in the ABP-Fe reached 76.33%. Characterization using

UV and FTIR spectroscopy indicated that Fe** chelated with the carboxyl oxygen and amino nitrogen on the ABP peptide

chains to form a new substance. Characterization using SEM and AFM revealed that the adlay bran peptides transform from

smooth fragments into rough particles after chelation with Fe*', with significant morphological differences. Additionally,

the ABP-Fe exhibited good stability under varying pH and temperatures, and its Fe*" release rate was higher than that of fer-

rous sulfate in the in vitro gastrointestinal digestion simulations. The as-prepared adlay bran peptide-derived iron supple-

ment exhibited excellent chelation capability, good stability, and high release rate. This study provides insights for efficient

utilization of adlay processing by-products and development of novel dietary iron supplements.

Key words: adlay rice bran; peptides-iron chelate; iron supplement; structural characterization; in vitro stability
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1.2.2 H g D 0 BT DE i A S AR S o e, AR i
T2 AR F IO B R

B2 (%) = M, /M, x100 A (2)

oA M, HTLETEF IS Fe? i (ng), M, NI
Fiid) Fe? i (png) o
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7K H, 3 0.2 mmol/L NaOH ¥ pH % 7.4, Bk,
ABP-Fe 7£ 37 °C Fi##47T 120 min PIBLE b, 4R
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& pH 4~6 HAT /G L ik . BEGIRBEXTE AR
M2 T E 1B s, 2SR 30 ¢ FHE#] 50 «C
B, ABP-Fe Z5-5- )Pk & BB g in, M\ 61.95%
HWOnBERKME 71.41%, 2S5 4&8EFaIgi&aE—
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R AT, PR BE T G RN #E TSR0, 24
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S, BEE R SR, 2K S WAk 0 el
I, b A TR A, S EUIKAIA ORI FH R AR, FH
WMHS&EE TG, UL, #BE IR R & thitse
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Table 2 Orthogonal experimental results

WS ApH BRBUEEIL(ww) CEAMRE (C) ZEA%R(%)

1 4 2:1 40 57.46
2 4 3:1 50 68.62
3 4 4:1 60 55.53
4 5 2:1 50 64.16
5 5 3:1 60 66.97
6 5 4:1 40 73.76
7 6 2:1 60 72.4
8 6 3:1 40 67.69
9 6 4:1 50 60.20
k, 60.54 64.67 66.30
k, 68.96 67.76 64.33
ks 66.76 63.16 64.97
R 7.76 4.60 1.98

RIRAE A, B, C, 76.33
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5o ZERIHh, BUBR NS R, 5 WERES TEGA,
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Fig.2 UV spectra of ABP and ABP-Fe
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Fig.3 Fluorescence spectra of ABP and ABP-Fe
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Fig4 X-ray diffraction of ABP and ABP-Fe
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Fig.5 Infrared spectra of ABP and ABP-Fe
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Fig.6 Scanning electron microscopic images of ABP (A)
and ABP-Fe (B) and surface elemental compositions
of ABP (C) and ABP-Fe (D)
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Fig.7 Particle size distribution (A) and Zeta potential (B)
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Fig.8 AFM images of ABP (A) and ABP-Fe (B)
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