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Improving Technology for High Content Potato Noodle with Three
Additives Based on Entropy Weight Method

LI Anlin', LI Lu?, SU Lidan*, XIONG Shuangli*"

(1.Library, Sichuan Tourism University, Chengdu 610100, China;
2.Food College, Sichuan Tourism University, Chengdu 610100, China)

Abstract: The aim of the article was to optimize the processing technology of potato flour noodles. High gluten wheat flour
and potato powder were used as the main raw materials. The single factor experiment, orthogonal design experiment and
entropy weight methods were adopted to explore the effect of soybean protein isolate, transglutaminase and guar gum on
potato noodle. The results showed that the cooking characteristics and sensory quality of 38% potato noodle were improved
by the three modifiers. The order of the factors affecting the sensory quality of potato noodle from big to small was soybean
protein isolate, guar gum, glutamine transaminase, respectively. The best formulation was obtained by combining range
analysis and entropy weight method, which was 6% soy protein isolate, 0.9% guar gum and 1.5% transglutaminase.
According to the above formula, the potato noodle had a comprehensive score of 0.2028, a sensory score of 84.83. The
entropy weight method comprehensively was used to evaluate the general quality of dried noodles including sensory score,
cooking loss rate, water absorption rate, hardness, elasticity and chewiness quality. It was found that the optimum drying
temperature was 70 °C, the sensory score was 84.67+0.40, cooking loss rate was 8.79%+0.03%, water absorption was
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140.33%+1.52%, hardness was (4.29+0.11) N and the cooked breaking rate was 0%. Single factor, orthogonal design

experiment combined with entropy weight method could comprehensively evaluate the quality of potato noodle, and the

comprehensive quality of potato noodle was higher under this technological condition.

Key words: potato; dried noodle; soybean protein isolate; guar gum; transglutaminase; technology
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Fig.1 Schematic diagram of dry noodle processing process

1.2.2 WOOFBARRIZESCE LA 200 g /NEEky v,
BB 38%, B ER 1.5%, 7K 42% LA Bk, BF
FEREIEEH. 2%. 4%. 6%. 8%. 10%), JAIR
(0. 0.3%. 0.6%. 0.9%. 1.2%. 1.5%) FI4Z it
RSB0, 0.5%. 1% 1.5%. 2%. 2.5% ) %J 33 1 Jak
B ZEEMIOR | BTSRRI K
&G =AT0 R

1.2.3 B IEACIRIGTRIT 7R N R 45 R AL



- 230 - £ Tl B4

2023 4F 5 A

b DUBCE VY 28 8RR A E R G0y 22
PR, BRI B E A TR G A5 R 5% 2=
=AM R AR 3 W 3 K IEAS I HRA S 25
PEAEECTT o HPRZAKRR IR 1.

* 1 IEGAR N FE KT

Table 1 Factors and levels for orthogonal design experiment
e
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Table 2 Standard of sensory evaluation
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Table 3 Effects of soybean protein isolate on sensory score and cooking characteristics of potato noodles

KESTEE AR (%) BETAT(43) A (%) AT AR (%) FefEZE T E] (min) WK (%)
0 62.30+1.45¢ 33.38+0.98° 47.50+2.50° 3.17+0.06° 145.00+1.73¢
2 74.93+1.66° 18.46+0.41° 14.17+1.44° 5.50+0.10° 155.67+1.24°
4 76.50+1.47¢ 15.55+0.44¢ 0.83+1.44¢ 5.14+0.11° 163.67+2.51°
6 81.93+0.91° 15.25+0.21¢ 0.00+0.00° 5.35+0.09° 154.67+2.09°
8 79.13+0.68° 16.20+1.51¢ 1.67+1.44¢ 5.57+0.09" 153.66+1.15%
10 74.774£0.67¢ 20.07+1.66° 11.67+1.44° 6.36+0.11° 151.33+1.52¢

TE: FFVECF R AR R TR R A .2 (P>0.05) 5 [AFIRCT IR AR Rl TR 22 53 1. 25 (P<0.05) s 322~K3 [l o
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Table 4 Effects of guar gum on sensory score and cooking characteristics of potato noodles

TR S 12 (%) BT (47) HEEWRAE(%) AW (%) FeA:2%38 8] (min) WK (%)
0 62.30+1.45¢ 33.38+0.98" 47.5042.50° 3.14+0.11¢ 145.01£1.00°
0.3 69.93+1.23° 14.82+0.51° 4.17+1.44° 4.67£0.14° 143.04+2.01%
0.6 70.50£0.98° 14.18+0.82° 0.00+0.00° 5.43+0.12° 142.00+1.00°
0.9 80.701.22° 9.76+1.03¢ 2.50+2.50% 5.42+0.11° 139.67+0.58°
1.2 78.80+1.23%® 9.44+1.48° 0.83+1.44 6.60£0.10" 137.67+1.53¢
1.5 78.13+2.06 12.23+1.28° 0.00+0.00? 5.55+0.18° 133.67+1.52¢

5 ARG AR SR TR PR R R

Table 5 Effects of glutamine aminotransferase on sensory score and cooking characteristics of potato noodles

A R Bt 2= il o 1 (%) BE 4R (41) ZBEMIAE(%) B (%) FefEZE A H] (min) WK (%)
0.0 62.30£1.45¢ 33.38+0.98° 47.50+2.51° 3.23+0.13¢ 145.00+2.64¢
0.5 68.07+0.42° 9.90+1.01¢ 18.50+3.77° 3.50+0.00° 154.67+1.52°
1.0 73.13£0.91¢ 11.6340.58° 6.67+2.89¢ 4.1240.03° 163.33+2.08"
1.5 77.16+1.32° 9.85+0.16¢ 1.67+1.44¢ 4.33+0.14* 170.67+2.51°
2.0 79.47+0.61° 13.44+0.76° 0.83+1.44¢ 4.2120.10% 166.00+2.64°
2.5 72.93+1.66° 14.29+1.20° 7.505.00° 4.20+0.05® 155.67+2.52°
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Table 6 Design and results of orthogonal experiment

RHBRAR BEITD .,

S A B C (%) ) LEaR o
1 1 1 1 10.13 7823 0.0693
2 1 2 2 9.08 7973 0.1192
3 1 3 3 8.40 7690  0.0867
4 2 1 2 9.23 84.83  0.2028
5 2 2 3 9.45 80.30  0.1204
6 2 3 1 8.18 83.14  0.1983
7 3 1 3 9.30 7930 0.1068
8 3 2 1 9.90 7821  0.0743
9 3 3 2 10.88 7652 0.0227
AP
K, 2761 28.66 2821
K, 26.86 2843 29.19
K, 30.08 2746 27.15
K, 920 955  9.40
k, 895 948 973
ks 10.03 9.5  9.05
R 1.08 040 0.68
Mok A, B C,
TEITSY
K, 234.80 24234 239.50

K, 248.21 23820 241.12
K, 234.11 236.55 236.56
k, 78.27 80.77 79.83
k

5 8273 79.40 80.33
ky 78.76 78.83 7833
R 473 193 153
K A, B C,
LA
K, 02761 03856 0.3341
K, 05182 03173 03561
K, 0.2057 02971 03148
k; 0.0920 0.1285 0.1113
ky 0.1727 0.1058 0.1187
ks 0.0686 0.0873 0.1049
R 0.1041 0.0412 0.0138
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Table 7 Effects of drying temperature on sensory score, cooking characteristics and texture of potato noodles

REE(C)  REW()  ZEEMERER(%)  BEEENE (min)  BRER(%) RN #fE(mm)  EEE(mD) A
40 82.70+0.46° 9.09+0.04° 4.1740.14° 142.67£1.53°  3.61£0.41*  1.80+0.06™  1.23+0.05" 0.1062
50 83.47+0.50° 9.10+0.03" 4.830.14° 144.01£1.00°  3.09+0.21°  1.9240.05®  2.27+0.07° 0.1604
60 84.85+0.21° 8.86+0.03° 5.25+0.09° 143.05£1.00°  3.87+0.31"  1.94+0.02°  1.48+0.06" 0.2248
70 84.67+0.40° 8.79+0.03¢ 5.58+0.14° 140.33+1.52°  4.29+0.11"  2.00£0.04"  1.27+0.12° 0.2393
80 83.67+0.15° 8.89+0.04° 5.75£0.11° 147.00£1.01"  3.2140.10°  1.72£0.08°  1.19+0.13° 0.1464
90 83.60+0.26" 8.98+0.04° 6.00£0.11° 150.67+1.11°  3.39+0.23°  1.64+0.03°  0.95+0.04° 0.1317
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