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Abstract: Millet bran is produced by millet threshing. It is rich in dietary fiber and is inexpensive and easy to obtain but is
mostly used as animal feed or directly discarded, resulting in a low utilization rate. To improve its functional characteristics and
utilization, millet bran dietary fiber (MBDF) was modified via dual-enzymatic hydrolysis and cross-linking, respectively, and
changes in the composition, physicochemical properties, and functional properties of the modified MBDF were studied. The results
showed that the modified MBDF had a more fragmented and porous microstructure; higher soluble dietary fiber content; and greater
viscosity, water-holding capacity, NO, adsorption capacity, cholesterol adsorption capacity, and cation exchange capacity. After cross-
linking and dual-enzyme modifications, the content of soluble dietary fiber in MBDF increased from 1.04 g/100 g to 10.72 g/100 g and
6.11 g/100 g, respectively; the NO, adsorption capacity increased from 62.40 to 92.63 and 82.47 ug/g, respectively; and the water-

holding capacity increased from 2.26 to 3.39 and 4.74 g/g, respectively. The glucose diffusion retardation coefficient decreased after
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dual-enzyme modification, but its water absorption and swelling capacity increased from 0.35 to 0.84 mL/g. Therefore, the soluble

fiber content and functional properties of MBDF can be improved by cross-linking and dual-enzyme modifications. This study

provides a theoretical basis for improving the application of MBDF in the food industry.
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Table 1 Chemical composition of dietary fiber from millet bran before and after modification (g/100 g)

R H Ko B8 For &4k BMERU L TR R Y TR Y
MBDF 245+0.07° 449+037° 2.81+008 449037  85.76+2.34" 1.04 £0.43° 87.10 +1.97"
MBDF-C  3.83+0.06° 3.84%133" 123+0.07° 504+034"  86.06*2.80" 10.72 +1.94° 7426 + 1.47°
MBDF-E  3.04+0.08° 0.84+0.06"° 1.82+0.06° 429%0.64°  90.01 +1.24" 6.11 £1.00° 82.77£0.33"

E: Bl —ATP AR B FEERFALITFEL, P<0.05.

47




MR B

Modern Food Science and Technology

2025, Vol.41, No.10

2.1.3 M Zet s RagE AT

Wi 2 Frs, MBDF 514 MBDF )R H £
BRI ELIHLD A ERE R, #E 34200 29204 1 040 cm ' &b
BRI . MBDF 7E 3L 3 434 cm ' Kb ICIE (4R
* -OH MIM4EIRS), G BEALAXUEE KA, 5 il i
% 3426 cm’ A3 416 cm', iX % B MBDF 1 ) —
S SRR TE SOV R R T RS JBOH T B 2 . T
MBDF-E K ijt, 7F 890 ecm ' &b HyHL T8 (W lic g, X
Xf R B-C-H [#R3h, 1X/2 i+ MBDF 788U 7K fif (1)
TERT, FECL-FEH WL, UEST T XU /K X £ 4
B VE Y, T MBDF-C 7£ 1 400 cm™' AL,
AT 6 X 7 Tl e 5 A O IR B, X U B RS Bk e 1 S
R R B 5I NF) 7 MBDF . FiRgh 5L, <k
ARG K 32 22 7 MBDF 451

180

160 F 29199 140 MBDF-C
ob Ve \
890
120 Yom3 ,_/'W MBDF-E
10395
i 34166

ol N Y T

30 29254 (6369 7 MeDE

4344, \
60 -

‘31-0000 3 5IOO 3 OIOO 2 SIOO 2 (;00 1 300 1 OIOO 5(I)0
W/ em™
2 MBI R /INKTRRE B AT 4R B 2T Sh i

Fig.2 Fourier transform infrared spectra of dietary fiber
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