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Abstract: Using low-gluten flour, soy sauce residue insoluble dietary fiber, maltitol, and butter as the main raw materials, the
formula of soy sauce residue insoluble dietary fiber biscuits was optimized through single-factor and response surface methodology.
When the addition amount of low-gluten flour was 96 wt.%, the addition amount of soy sauce residue insoluble dietary fiber was 4 wt.%,
the addition amount of water was 35.89 wt.%, the addition amount of maltitol was 35 wt.%, the addition amount of butter was
11.39 wt.%, the addition amount of egg liquid was 15 wt.%, the addition amount of milk powder was 15 wt.%, the addition amount of
baking soda was 1 wt.% and the addition amount of salt was 0.25 wt.%, the sensory evaluation score of soy sauce residue insoluble
dietary fiber biscuits could reach 81.7, which was 17.55% higher than that before optimization. Quality analysis results showed that
compared to the control group, the soy sauce residue insoluble dietary fiber biscuits exhibited lower L*, a*, and b* values along with
reduced hardness, while demonstrating improved crispness. However, there was no significant difference in the test results of electronic
nose and electronic tongue. In addition, soy sauce residue insoluble dietary fiber biscuits had a lower predicted glycemic index.
Therefore, soy sauce residue insoluble dietary fiber biscuits have better quality characteristics, meet the public's pursuit of health, and
have a promising market prospect.
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Table 2 Soy sauce residue insoluble dietary fiber biscuit sensory evaluation table
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Table 3 Response surface test factor level coding table of soy sauce residue insoluble dietary fiber biscuit
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-1 4 30 25 10
0 6 35 30 15
1 8 40 35 20
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Fig.1 Effects of different soy sauce residue insoluble dietary fiber additions on sensory evaluation scores
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Fig.2 Effects of different water additions on sensory evaluation scores
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Fig.3 Effects of different maltitol additions on sensory evaluation scores
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Fig.4 Effect of different butter additions on sensory evaluation score
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Table4 Box-Behnken experimental design and results of soy sauce residue insoluble dietary fiber biscuit

A EdEREWERY BAKIwE CEFEBERET DR ERIE

g %A B /W% Iwt.% IWt.% IWt.% BRI A
1 4 35 25 15 78.20
2 8 40 30 15 72.4
3 6 35 25 10 74.4
4 4 35 30 20 77.20
5 6 35 30 15 77.90



DR EmR Modern Food Science and Technology 2025, Vol.41, No.10

6 4 35 35 15 81.50
7 6 35 30 15 78.30
8 6 35 30 15 78.80
9 6 35 35 10 78.50
10 6 30 30 10 74.20
11 6 40 25 15 73.30
12 4 40 30 15 77.30
13 6 35 30 15 79.20
14 6 40 35 15 77.50
15 6 30 25 15 75.10
16 8 35 25 15 74.90
17 4 30 30 15 76.00
18 6 30 35 15 71.70
19 6 35 35 20 77.00
20 6 40 30 20 74.90
21 6 40 30 10 72.7
22 8 30 30 15 76.10
23 6 30 30 20 74.7
24 8 35 30 10 69.50
25 4 35 30 10 78.70
26 6 35 25 20 79.20
27 8 35 30 20 76.00
28 6 35 30 15 78.60
29 8 35 35 15 74.20
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Table 5 Response surface variance analysis of soy sauce residue insoluble dietary fiber biscuit

% £ kR FrAe  BwAE HF F1& P& BEM
AR 172.26 14 12.30 12.73 <0.000 1 *x
A S R AR A Y R A E Wt % 55.47 1 55.47 5739  <0.0001 *x
B-7KiR A0 /wt.% 2.71 1 2.71 2.80 0.116 4 ns
C-% FABBER A0 E/Wt.% 10.64 1 10.64 11.01 0.005 1 ok
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D-# i/ wt.% 10.08 1 10.08 10.43 0.006 0 *x
AB 6.25 1 6.25 6.47 0.023 4 *
AC 4.00 1 4.00 4.14 0.061 3 ns
AD 16.00 1 16.00 16.55 0.0012 *E
BC 0.6400 1 0.6400 0.6622 0.429 4 ns
BD 0.7225 1 0.7225 0.7475 0.401 8 ns
CD 9.92 1 9.92 10.27 0.006 4 *x
A? 8.78 1 8.78 9.08 0.009 3 K
B? 38.17 1 38.17 39.49 <0.000 1 ok
c? 0.003 8 1 0.0038 0.0039 0.9510 ns
D? 20.74 1 20.74 21.46 0.000 4 *E
KE 13.53 14 0.966 5
& AR 12.56 10 1.26 5.17 0.063 7 ns
#iRE 0.9720 4 0.2430
B Fn 185.79 28

223 AAER IR

SRESTHE

s
T A A PR
s AN (wt. %)

‘@5 30
T
i 76
g 74
ff‘f 72
¥ 7

68

29 A -
C Z I iRE 1 26 BRI (wt. %)

D #hE 16
Ik (wt.%) 18

A SR R

T LT HER MWL)

34
36 B 7K M5 (wt.%)

PROSLME

D il
I (wt.%)

o M
D il i
N (wt. %)

5 £8 2 MEARXEERXMRE TN 2155 R A A i R i &

16

16

18

18

20 35

6
7 AR T
TTEFHETR Nk (wt.%)

3 RN (wt.%)

Fig.5 Response surface diagram of the impact of interaction of any two factors on the total score of sensory evaluation
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Table 6 Comparison of total sensory evaluation score, color difference and pGI value of biscuits

Eil BB B L* a* b* pGI
2 BR 45T 84.4+3.69° 71.05£1.200  8.93+0.48  27.04+0.36° 93.82
2 B IR IE R A T 81.742.67° 60.7240.69°  8.39+0.47* 21.05+0.97° 87.83

E: R—3 A RFEATEAZSERER (P<0.05) .
24 BT aRMmERIN

BT B B RV PRI DR BT RSB R AR . 3R T PR, WA AN IR S A 4R RORERE L et
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Table 7 Total texture analysis of soy sauce residue insoluble dietary fiber biscuits

F84F % G st BB & RIS T
BE (N) 240.49+31.56* 216.28+18.68°
Mkt (N) 171.95+30.12 136.50+29.9°

A3 0.75+0.07 0.64+0.04°
s (N) 137.74+26.88° 84.80+16.41°
i 181.81+27.65° 132.73+19.74°

IR 0.75+0.03¢ 0.61+0.05°
= 0.38+0.03" 0.29+0.02°

E: AR FHATEAZEMRER (P<0.05)
25 TR FELERELMN

2.5.1  WF BAER B R AR AT

I T SRR T F WA [FRE S T R I 22 57 . WL 6 B, BB A VAEYERE | 4R 4EDF T/
X 2L DT 045 R oy H 1 S B Ak AR tH W I LA AR AL, SR B B A T (0 4 R P R P AR AL . 3K
—GE R, A AN TR AT AR IR 4 wt%iE, T R R B T R . BT
10 AN ] oA Sk v i AR B KRN WIW,  HBOh W2W. WSS, WiS. Hi4x 6 AME AR M BN . R
5 PEN3 L7 S AL A BB vl Jp A F T SR B2 1AL . 5 &Y ANLERAGY) . BT B R
wE.
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Fig.6 Electronic nose radar diagram of volatile components of biscuits
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Fig.9 Glucose release curve of starch digestion in vitro
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