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Abstract: The pumpkin seed crude polysaccharide was added into the traditional ramen dough to improve its
quality and nutrition. Five single factors including additions of pumpkin seed polysaccharide, water, salt, and in-
stant soluble peng gray, as well as dough resting time were selected to optimize the processing technology with
comprehensive score of dough TPA texture as the evaluation index. The results showed that, according to the com-
mon factors extracted by principal component analysis, a comprehensive score calculation model was established,
and the relationship between comprehensive score (Y) and elasticity (X)), chewability (X,), hardness (X;) was as
follow: ¥'=0.375X,+0.351X,+0.364X;. Based on the single factor and response surface experiments, the optimum
processing technology of pumpkin seed polysaccharide ramen dough was determined as follows: wheat flour ap-
proximately 200 g, on this basis, water addition 44.6%, salt addition 3%, instant soluble peng gray addition 0.6%,
pumpkin seed polysaccharide addition 7.1%, and resting time of dough 30 min. Under these conditions, the pre-
pared ramen dough had the highest comprehensive score and better texture index.
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Table 1 Effect of water addition on elasticity, chewiness and hardness of dough
1%
35 40 45 50 55
/mm 1.70+0.06 d 2.89+0.01 b 3.20+0.05 a 2.27+0.05 ¢ 1.72+0.08 d
/m]J 1.50+0.56 ¢ 6.65+0.38 b 10.9+1.37 a 8.95+0.81 b 2.45+0.53 ¢
/N 3.06+0.17 b 4.90+0.55 b 5.49+0.46 a 3.20+0.67 b 3.40+0.19 b
P<0.05 .
2 KMO 3.0
Table 2 KMO and Bartlett s test of sphericity for dimensionality )5
reduction models for texture index 20
Bartlett 1.5
Kaiser—-Meyer—Olkin 1.0
0.722 4.480 300214 03
0 1 2 3
2.1.2
SPSS 17.0 )
1 2 . Fig2 Scree plot of Factor analysis
2
L. 1 3 84.036%
84.036% 1 3 .
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Table 3 Total variance explained
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Table 4  Effects of pumpkin seed polysaccharide addition on elasticity, chewiness and hardness of dough
1%
1 2 3 4 5
/mm 1.98+0.08 b 2.18+0.02 ab 2.28+0.01 a 2.32+0.02 a 2.24+0.04 a
/m] 1.81+0.03 ¢ 1.95+0.04 ¢ 2.65+0.25 be 4.02+0.22 a 3.65+0.32 ab
/N 3.02+0.07 ¢ 3.13+0.11 be 3.49+0.05 ab 3.64+0.06 a 3.19+0.09 be
4
40 . -
* ab o °
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Fig.4 Effect of pumpkin seed polysaccharide addition on
comprehensive score of dough
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Table 5 Effect of salt addition on elasticity, chewiness and hardness of dough
1%
1 2 3 4 5
/mm 2.33+0.01 ¢ 2.42+0.02 be 2.46+0.05 be 2.69+0.02 a 2.49+0.02 b
/m] 5224022 ¢ 5.88+0.12 b 6.97+0.03 a 7.48+0.09 a 4.74+0.06 ¢
/N 4.48+0.16 ¢ 5.26+0.08 ab 5.91£0.04 a 4.99+0.14 be 3.74£0.16 d
6.0 ‘ ‘
5.5 i\i
~ a5 — .
4.0
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Fig.6 Effect of instant soluble peng gray addition on
B- comprehensive score of dough
Table 6  Effect of instant soluble peng gray addition on elasticity, chewiness and hardness of dough
1%
0.2 0.4 0.6 0.8 1.0
/mm 3.24+0.02 a 2.52+0.02 b 2.41+£0.03 b 2.29+0.04 b 2.28+0.13 b
/m] 5.75+0.53 a 5.65+0.39 a 5.45+0.18 ab 5.22+0.42 ab 3.73+£0.05 b
/N 3.62+0.04 d 4.53+0.05 be 5.46+0.06 a 5.02£0.19 ab 4.17+0.18 cd
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Table 7  Effect of dough resting time on elasticity, chewiness and hardness of dough

/min
15 20 25 30 35
/mm 2.07+0.02 b 2.18+0.01 b 3.3120.14 a 2.45+0.06 b 2.22+0.03 b
/m] 1.91£0.03 ¢ 1.51+0.02 d 1.1120.04 e 4.63+0.05 a 4.20+0.04 b
/N 2.12+0.10 ¢ 2.26+0.11 ¢ 2.96x0.06 b 3.77+0.08 a 3.63+0.01 a
4.5 9
40 d Table 9 Design and results of response surface methodology
8 —
35 / .
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15 1 45 6 25 7.09
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Fig.7 Effect of dough resting time on comprehensive score 6 48 g 30 623
of dough
7 45 7 30 8.46
23 8 45 7 30 8.99
23] 9 45 7 30 9.05
Box—Benhnken 10 45 ! 30 007
11 48 7 35 6.40
3 12 42 7 25 7.19
X 13 42 6 30 6.50
° 8 14 42 8 30 7.01
9 15 42 7 35 7.17
8 16 45 8 25 7.51
Table 8 Factors and levels of response surface optimization test 17 45 6 35 7.33
2.3.2
1 B C Design Expert V 8.0.6.1 9
1% 1% /min A B
0 4 6 25 ¢
0 45 ; 20 ¥=8.95-0.424+0.22B+0.094C-0.0184 B+0.0784 C+
0.000BC-1.64A4%-0.93B°-0.60C?,
1 48 8 35 10
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Table 10 Variance analysis of response surface methodology

F P
19.88 9 221 44.56 <<0.000 1
1.39 1 1.39 28.14 0.001 1
0.40 1 0.40 8.08 0.024 9
0.070 1 0.070 1.42 0.272 4
AB 1.225x107 1 1.225%10° 0.025 0.879 5
AC 0.024 1 0.024 0.48 0.508 7
BC 0.000 1 0.000 0.000 1.000 0
A? 11.27 1 11.27 227.40 <<0.000 1
B 3.67 1 3.67 74.04 <<0.000 1
c? 1.51 1 1.51 30.43 0.000 9
0.35 7 0.050
0.023 3 7.742x107 0.096 0.958 4
0.82 4 0.081
20.22 16
10 P<0.01
P>0.05 8~10,
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98.28% 3 o F
A >B >C o
9.
2.98
233
o 10 .

1%

A
/o \- : 1%

8

Fig.8 Response surface map and contour map of interaction of water and pumpkin seed polysaccharide additions
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Fig.10 Response surface map and contour map of interaction of pumpkin seed polysaccharide addition and dough resting time
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