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Abstract; In order to make full use of soya bean dregs and adapt to people’s nutritional and health needs, soya bean dregs
fermented with Aspergillus oryzae were made into dried soya bean dregs biscuits rich in dietary fibre. A one-way test was
conducted to investigate the effects of soya bean dregs, shortening, sugar and skimmed milk on the organoleptic properties of
soya bean dregs biscuits, based on which a response surface analysis was performed to optimize the formulation of soya bean
dregs biscuits. The results showed that the optimal formula ( expressed as baking percentage) for fermented soya bean dregs
biscuits was 31% soya bean dregs, 41% shortening, 36% skimmed milk and 21% sugar. The dried soya bean dregs biscuits
produced according to this formula were golden in colour, moderately crispy, suitably sweet, with a hardness of 33.75 N,
cohesion of 0.25 Ratio, elasticity of 0.45 mm and chewiness of 3.74 Jm, which were close to the objective data of the best-
selling biscuits in the market, and had a good market potential. Each physical and chemical indicators in line with national
standards, fermented soya bean dregs biscuit moisture content of 3.60% , ash content of 1.30% , moisture activity of 0.73, crude fat
content of 26.00 g+ (100 g) ~', crude protein content of 10.63 g-(100 g) ~', and dietary fibre content of 6.24 g- (100 g) ~'.
Keywords : soybean; soybean dregs; Aspergillus oryzae; fermented ;response surface analysis; texture; food senses; biscuits
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Table 1 Setting of experimental factors and level
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Table 2 Sensory standards for fermented soybean residue biscuits

T H Project PE/FRfE Scoring criteria 43{H Score
W2 HMBERE SR BOI S AN, TR AN ANETE A MG 23 ~30
Form SN TERE  BGRIAETE A b MR 10 ~22

HMEATERE  RIEGR L, A7 B2 MR 1~9
0,5 ARIAT P4 B, (PREAR IS RIEADOLRE , Tk, Tl A 16 ~20
Colour and lustre PRI AN 5] B AT I ARG 9~15
O PRARA IS RIERA G A B AR B B A 1~8
TEVRAN 1) TCT R, TSR, TR , AN 20 ~25
Flavor and taste A R, JCSER , FUREERAR SRR 11~19
A BRI DUSORER , 55T 1~10
EIEA W TET 45 4 S LR, 2, JER AL 20 ~25
Structure W25 22 22 FLAR R 4% 4 380 KALIR 11~19
Wi 4 5 LR, RN, KAL ge & 1~10
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Fig.1 Effect of the added amount of fermented
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Fig.3 Effect of the added amount of skim milk

on the sensory quality of biscuits
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Table 3 Test Plan and Results
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S
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Table 4 Sensory evaluation response surface analysis of variance results
UE-23 SFJ5 A Y575 p » e
Source of variance Sum of squares Freedom Mean square Significance
i Model 935.49 14 66. 82 168. 65 <0.000 1
A 139.61 1 139.61 352.36 <0.000 1 o
B 77.11 1 77.11 194. 64 <0.000 1 o
C 14.06 1 14.06 35.49 <0.000 1 o
D 41.22 1 41.22 104.03 <0.000 1 o
AB 6.63 1 6.63 16.74 0.001 1 o
AC 0.23 1 0.23 0.58 0.458 4
AD 13.10 1 13.10 33.08 <0.000 1
BC 0.07 1 0.07 0.18 0.674 5
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NI 2
®4(5)
T5 2 KR 7 A F B %5 v » T i
Source of variance Sum of squares Freedom Mean square Significance

BD 18.19 1 18.19 45.91 <0.000 1
CD 1.53 1 1.53 3.85 0.070 0
A? 384.40 1 384.40 970.21 <0.000 1
B2 309. 89 1 309. 89 782.15 <0.000 1
c? 47.49 1 47.49 119.85 <0.000 1
D’ 143.56 1 143.56 362.33 <0.000 1
7% Residual 5.55 14 0.40
JAPE Misfitting degree 4.28 10 0.43 1.35 0.414 4
4% 2 Pure error 1.27 4 0.32
S sum 941.04 28

. " FRm P<0.01; " " /R P <0.005,

Note: ™ indicates P <0.01; "™ indicates P <0.005.
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Fig.5 Response surface map of the interaction of

various factors on biscuit sensory scores
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Table 5 Texture indicators of fermented soybean dreg

biscuits and Yanxiaoduo flavored caramel crispy biscuits

RBEAEEDT R/ DR T

17 ,
Fermented soybean  Yanxiaoduo caramel
Index
dreg biscuits crispy biscuits
il ¥ Hardness/N 33.75 27.85
PN ERPE Cohesiveness/Ratio 0.25 0.30
#LP: Elasticity/mm 0.45 0.43
L g Chewability/mJ 3.74 4.53
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Table 6 Physical and chemical properties of soybean dreg biscuits

o AL SCHik Literature
it S i
C This
Source of indicators paper [1] [11] [13] [14] [22] [26] [27] [30] [32]
Vi yA
kﬁ 3.60 0.17 - 2.40 2.86 - 1.80 4.50 1.85
Moisture content/ %
b 4
w5y 1.30 - - - - - 4.67 - 1.49
Ash content/ %
7] JANGEN: S
kﬁ(ﬂ"y\. . 0.73 _ _ _ 0.24 _ _ _ _
Water activity
1]
" 4 26.00 - - 25.80 20.40 17.56 - 24.43 - -
Fat/[ g+ (100 g) 7' ]
B
,J\ 4 10.63 - 12.54 6.20 19.03 5.97 11.70 9.44 16.35 5.83
Protein/[ g+ (100 g) ']
e E A4k
6.24 0.16 3.12 8.20 - 6.05 10.00 17.21 2.80 4.00

Dietary fiber/[ g+ (100 g) ']
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Note: " —" in the table indicates that the indicator has not been measured in the literature. The data in reference

l

18] refers to the parameter where

the content of soybean residue accounts for 30% of flour (similar to the proportion of soybean residue in this article ).
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