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Abstract: Soy sauce residues (SSR) were the main by-preducts of soy:saucefermentation, which contained a large amount of valuable

components but failed to be reused reasonablely. Recyclinl.g the dietary fiber (DF) from SSR could make good use of the waste and remedy the

issue of environmental hazards. The SSR insoluble dieta; was prepared by a novel method of low temperature continuous phase

ry fibe
transition extraction. Based on previous single factor.e e process parameters were optimized through the response surface
methodology (RSM) for maximum IDEsyield. Washing ai nzyllolysis were accompanied for purification. The functional characteristics of
SSR IDF were investigated. In combination with the scanning electron microscopy (SEM), mechanism of the relationship between its
microstructure and functional characteristics was explained preliminarily. Results showed that the best extraction conditions were 50 mesh raw

material ,extraction regent n-butane’solvent, extraction pressure 0.5 MPa, extraction temperature, 45 “C and extraction time 67 min, under

which the oil con was less than 1%. After purification, the purity could reach as high as 70.9+0.28%. Functional tests

nd water holding capacity, expansibility and oil binging ability were 6.65+0.07 g/g, 5.83+0.11 mL/g

and 2.23+0: g}&:pectively. Compared with commercially available soybean IDF products, the oil binging ability of SSR IDF was
paticulj( t. From the SEM figures, the good functional characteristics of SSR IDF were related to its loose structure formed by the
cellulose. y

Key“words: soy sauce residue; low temperature continuous phase transition extraction ; waste utilization; dietary supplement; process

optimization; scanning electron microscopy
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Table 1 Level and code of variables for Box-Benhnken design
% X /'C Xymin X3/H

-1 40 45 40
0 45 60 60
+1 50 75 80
E X =RE. X=BTE] X=Bobhmub .
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Table 2 Box-Benhnken design matrix and experimental results

5 X/'C  Xymin Xy/H Y/%
1 0 -1 1 23.09+0.03
2 -1 0 1 22.18+0.07
3 0 1 -1 25.15+0.12
4 -1 24:06+0.16
5 1 22.84+0.14
6 1 23.80+0.09
7 0 0.17
8 23.48+0.23
9 -1 5.110.06
10 0 .90+0.28
11 g 0 22.93+0.12
12 1 1 0 23.67+0.08
13 0 0 0  25.00+0.11
14 0 0 0 24.76+0.19
15 \1 0 -1 23.57+0.08
16 1 1 0 23.35+0.20
17 0 0 0 25.10+0.07
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Table 3 Analysis of variance for fitted quadraticpolynomial

model of SSR IDF
7

EE Y

B .

7 " 7 4= SS MS F/& P{&
AR 9 14.75 1.64 53.94 <0.0001
X, 1 0.14 0.14 445 00728
X, 1 0.23 023 761 0.0281
X3 1 4.47 447 147.17 <0.0001
XX, 1 0013 0013 044 05305
X1 X3 1 0.33 033 10.89 0.0131
X,X3 1 0.1 0.11  3.69 0.0960
X? 1 7.87 7.87 25895 <0.0001
Xy’ 1 0.25 025 810 0.0248
X5? 1 0.80 0.80 2644 0.0013
KE 7 0.21 0.030
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Fig.1 Oil binding capacity, water binding capacity and swollen
capacityof SSR IDF
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Table 5 Functional properties between SSR IDF and commercial soybean IDF products

KA HRA i JE R
Bt 71/(g/g) - -
(F (e (M)(g/2) (9)(mL/g)  (M)/(mL/g)
#%% IDF 2.23+0.03 5.724+0.08* 6.65+0.07° 5.00£0.09* 5.83+0.11*
TAE KSR 2.23+0.08° 7.56+0.118 6.68+0.04° 8.96+0.14% 8.240.17°
E R RAERMLT 24 h; FUTAARRE B FEEATEREE (p<0.05), AIFREKXE FEHEEATEFMEE (p<0.01), BT

BIFELBITRA T EHEA AT EFARE (p>0.05).
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