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Study on process optimization and quality of defatted soybean meal short biscuits
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Abstract. Defatted soybean meal has high protein content and reasonable amino acid ratio, which has rich
nutritional value. Adding it to short biscuit can improve the nutritional value of biscuits. However, the ad-
dition of defatted soybean meal to short biscuit might cause a decline in sensory quality. Papain can hydro-
lyze the polypeptide chain of gluten and break it down into shorter peptides, which weakens the elasticity,
toughness and strength of dough, and can be used as an improver for biscuits. Phospholipid is an emulsifier
that can reduce the formation of gluten and make biscuits crispy. In this experiment, the defatted soybean
meal short biscuit was improved by papain and phospholipid, the best formula of defatted soybean meal
short biscuit was obtained by orthogonal experiment, and the nutrition of the product was evaluated. The
results showed that through quality improvement, the addition of defatted soybean meal in short biscuit
could be increased to 20%. The best formula of defatted soybean meal short biscuit was as follows: defatted

soybean meal was 20% , phospholipid was 0. 6% , papain was 0. 035% , white granulated sugar was 22% ,
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lard was 22% , egg was 10% , baking soda was 0. 6% , ammonium bicarbonate was 0. 3%. The improved

defatted soybean meal short biscuit had a delicate and crisp taste and a pleasant flavor. Under this techno-

logical condition, the addition of defatted soybean meal in short biscuit was significantly improved. Mean-

while, experiments have proved that defatted soybean meal short biscuit has rich nutritional value. Com-

pared with blank short and commercially available biscuits, the protein content of defatted soybean meal

short biscuit was 15.23%, the dietary fiber was 19. 88% , and the ratio of amino acid was reasonable,

which proved that the nutritional value of short biscuit was improved. In summary, the defatted soybean

meal short biscuit under this process condition can be eaten as a nutritionally fortified biscuit.

Key words;defatted soybean meal; short biscuit; formula optimization; determination of nutrition
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Table 1 Effect of addition of defatted soybean meal on sensory quality of short biscuit
I/ % LRz B HA gk R pEN
0 11.33+1.53" 12.33+1. 52" 20.33+2. 89" 24.00+1. 00" 18.33+0. 58" 86.33+5.50"
2 11.67+1. 53" 12.67+1. 52 22.33+0. 58" 23.00+1. 00" 17.67+0. 58" 87.33+3.21°
4 12.00+1. 73" 13.33+1. 15" 21.00+2. 65" 22.33+1.15" 18.00+1. 00" 86. 67+5.50"
6 12.00+1. 00" 12.33+0. 58" 20. 67+2. 52" 20. 67+2. 52" 17.33+0. 58" 83.00+3. 60"
8 12.67+1. 53" 13.00+1. 00" 22.33+1.15° 14.33+2. 52" 17.67+0. 58" 80.00+1.00™
10 11.67+1. 53" 12.67+1. 53" 22.33+1. 15° 10.33+1. 15° 17.33+0. 58" 74.33+2.52°¢
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Fig. 1 Effect of the addition of defatted soybean
meal on color of short biscuit
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Fig.2 Effect of the addition of defatted soybean
meal (0-10% ) on hardness of short biscuit
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Fig.3 Effect of the addition of defatted soybean
meal (10%-30% ) on hardness of short biscuit
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Table 2 Results of orthogonal experiment
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Table 3 Sensory score of orthogonal experiment
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Table 4 Comparison of physiochemical properties between defatted soybean meal short

biscuits and commercially available biscuits %
T KAy LI 17 R A5¥ A i £ 2 e
X BT 1.08+0. 05° 17. 83+0. 84° 0.56+0. 02" 9.12+0.01" 11.78
JBE B K A R 2.34x0. 00" 17.98=x1. 34° 1.38+0.02" 15.23+0. 00° 19. 88
mEYET 1 1.43x0.02° 15.94£0. 10" 0.73%0.05° 8.48+0.02" 10. 07
HEPET 2 1. 54+0. 04° 23.65+0. 14* 0.49+0.01° 7.55£0.03° 11.02
DT 3 1.94x0. 05" 18.39+0. 56" 1. 60+0. 03" 8.66+0. 02° 10.75
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Fig.6 Comparison of amino acid content in
defatted soybean meal short biscuits and

commercially available biscuits
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Table 5 Comparison of amino acid scores between defatted soybean meal short biscuits and

commercially available biscuits

EizE0 Ez8 9.7 it BE BT JBE B K 2 A R mET 1 mEGT 2 T 3
SILER e 0. 855 0.932 0. 766 0.913 0. 825
SRR Leu 1.153 1.203 1. 048 1.293 0.511
IR R Thr 0. 855 1. 074 0.779 0.961 0.935

(o TR Val 0.755 0.779 0.674 0.832 0.619
B+ AR Met+Cys 0. 397 0.391 0. 360 0.372 0.707
PRTN +1# 2 R Phe+Tyr 0.943 0.978 0. 882 1. 069 0. 483
WL Lys 0.415 0. 880 0.238 0.343 0.619
FILER e 1.132 1.235 1.014 1.208 1.092
FEER Leu 1.399 1. 459 1.272 1. 569 0. 620
IR Thr 0. 999 1.254 0. 909 1.122 1.092

AAS AR Val 1.074 1. 108 0. 959 1.183 0. 880
A+ AR Met+Cys 0. 696 0. 686 0. 632 0.652 1.241
N+ E R Phe+Tyr 1. 401 1.454 1.312 1.590 0.718
AR Lys 0.538 1. 142 0.309 0. 444 0. 803
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Table 6 Comparison of protein nutritional values

between defatted soybean meal short biscuits and

commercially available biscuits

W Bk i W

B mERMEBET BEE1 BEE2  BEE S

EAAT  71.852 84.813 61.117 74.614  65.473
TAA 11.843 19. 994 10. 131 11.083 10. 800

EAA 3.218 6. 186 2.622 2.860 2.928
NEAA 8.626 13. 808 7.509 8.223 7.872
E/T 27.168 30.941 25.881 25.803  27.109
E/N 37.303 44.804 34.919 34.776  37.192
BV 66. 619 80. 746 54.918 69.629  59.666
NI 6.553 12.917 5.183 5.633 5.670

L TAA AR IERR B EAA AT &M ; NEAA N AR H
RAHEMRE/T LT AR S BAELM L E/N 0 &2 IR
Sl /LR A .

BAFHLE %

B 7 BLRE R & ARG 5 T2 TR S)
&l i H A AR

Fig.7 Comparison of in vitro protein digestibility

between defatted soybean meal short biscuits

and commercially available biscuits
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