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Abstract: The effects of steam explosion processing on dietary fiber (DF) in whole soybeans were investigated. Single-
factor steam explosion experiments and response surface methodology were used to optimize modification conditions,
and the differences in the structural and physicochemical properties of whole soybean DF were compared before and after
modification. The results showed that the optimal process conditions were steam explosion pressure of 1.0 MPa, a holding
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time of 120 s, and a moisture addition of 100%. Under these conditions, the soluble dietary fiber (SDF) yield increased

from 3.22% to 9.51%. The processed insoluble dietary fiber (IDF) and SDF exhibited a looser, more porous microstructure,

with water-holding capacity, oil-holding capacity, and swelling capacity of 10.88 g/g, 7.16 g/g, and 9.04 mL/g, respectively.

No new vibration peaks were found in the Fourier transform infrared spectra of IDF and SDF before and after the steam

explosion. However, the intensity of some peaks varied. X-ray diffraction results suggested that the crystallinity of modified

IDF and SDF was 20.79%, which was 14.49% and 18.18% less than that before modification, respectively. In conclusion,

steam explosion processing could significantly reduce the IDF content in whole soybeans and improve its physicochemical

properties considerably. These findings provide a theoretical basis for developing whole soybean-based functional foods.
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Table 2 Basic chemical composition content of whole beans (%)

RA Eak i Ay B2 4 R
JREH 34.73£0.08 21.57+191 1.62+0.02 19.52£0.55 5.68 £0.05*
AAMA E A 3423+£022 21.28+0.22 1.22+0.57 20.04+0.72* 4.80%0.35

E: D P<0.05, RTHIBEIAHTHME £ AEE, HATFET, FTR.
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Table 3 DF content of different processing methods
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Fig.1 Effect of steam blasting factors on SDF yields
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Table 4 Response surface optimization experiment results

Be AR ARER 7Jtszn SDF RIX
H/MPa /s =/% /%
1 1 150 120 7.64
2 1 90 120 8.84
3 0.8 120 120 6.71
4 1 90 80 5.96
5 1 120 100 9.41
6 1 120 100 9.38
7 12 120 80 6.27
8 1 150 80 8.91
9 1 120 100 9.25
10 0.8 90 100 6.27
11 1 120 100 9.33
12 12 150 100 491
13 1.2 120 120 6.87
14 12 90 100 6.93
15 1 120 100 10
16 0.8 150 100 7.93
17 0.8 120 80 7.24
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Fig.2 Effect of two factors interaction on SDF yield of whole bean
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Table 5 Analysis of regression and variance results
-7 A= SS B BT FA& P&
A (RMEET) 1.26 1 1.26 5.81 0.046 8*
B (FRER ] ) 0.2415 1 0.2415 1.12 0.3257
C (K Ang) 03528 1 03528 1.63 0.242 2
AB 3.39 1 3.39 15.66 0.005 5
AC 03192 1 03192 1.48 0.263 8
BC 431 1 431 19.91 0.002 9
A 17.09 1 17.09 79.01 0.000 1#***
B’ 3.80 1 3.80 17.55 0.004 1**
Cc’ 1.99 1 1.99 9.19 0.019 1*
ARA 34.72 9 3.86 17.84 significant
A 1.51 7 0.216 3
K AR 1.15 3 0.384 4 4.27 not significant
#hik £ 0.3605 4 0.090 1
BT 36.24 16
R 0.958 2
CV % 6

24 REXN2ENELAEEMFRUENZ W

B &3 A&, VRO S B 4 5 IDF 1 KR K
71 10.88 g/g DW. F i 71 7.16 g/g DW Fl &
ik 77 9.04 mL/g DW & & & T Kk 4 # 4> & IDF
(P<0.05), Z33EmE T 31%. 14% 1 59%, thad
SRS T R A AR AR AR T 22%,
RPZERBEW AL TR A4 RE RIFM R
TR K e A

—JCon-IDF
o2 *h £=1SE-IDF 112 s
I
% 10+ ///% w=x 110 0O
O ///// I Ton
=) § 8+ I sk 7 48 4
Z A 7 /} £
2w 6f s 3
= & I 7 8
T 4l 7 114 =
) 7 R
% 2L 1,

0 L g s 0
WHC/EEK S OHC/ERM S WSCHEIK T

3 RIFRIEAE IDF HZE{L 45 1%
Fig.3 Physicochemical properties of soybean IDF before and
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E: *P<<0.05; **P<<0.01; ***P<<0.001.
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