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Optimization of basic formula of different proportions of potato

powder noodles based on entropy-right method
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Abstract: In order to provide a practical foundation for the pro-
duction of potato noodles, comprehensive analyses of the quality
indexes of potato noodles using the entropy-right method were
conducted, and the basic formula of different proportions of
potato noodles were optimized, based on orthogonal experiments.
The results showed that the optimized basic formula of noodles
was 0.6 % salt, 0.4% dietary alkali, 55% water and mixed for
7 min, when the potato flour was 25%. However, when the po-
tato powder ratio was 30% . the optimized formula was 1.2%
salt, 0.4% dietary alkali, 60% water and mixed for 6 min. When
the potato powder ratio was 35% , that was 0.8% salt, 0.6% di-
etary alkali, 65% water and mixed for 8 min. When the potato
powder ratio increased to 40% , the optimized formula should be

0.8% salt, 0.6% dietary alkali, 72.5% water and mixed for
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5 min. The sensory scores of the potato noodles were higher than
80 in most groups except that with 40% of potato powder, and
the overall quality of the noodles was good under these
conditions. The noodles with 25% potato flour recorded the high-
est quality scores among those groups.
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Table 1

Factors and levels of orthogonal experiment

when the potato powder ratio was 25%

KF A TER B ek C Fmmnt D Jinsk
e/ % w7 ] /min #/mL
1 0.4 0.2 5 100
2 0.6 0.4 6 105
3 0.8 0.6 7 110
R2 2HMLF OUNERRBEEZEKTEER

Table 2 Factors and levels of orthogonal experiment

when the potato powder ratio was 30 %

KT ARG B £ 6% C FiH B D finzk
T/ % W/ % &) /min ##/mL
1 0.8 0.2 6 120
2 1.0 0.4 7 125
3 1.2 0.6 8 130
x3 WL BUETKBEZRKEER
Table 3 Factors and levels of orthogonal experiment
when the potato powder ratio was 35%
KT AT E BErAmk  CHimE Dk
ik /% whnkt/ % &) /min i /mL
1 0.6 0.2 6 130
2 0.8 0.4 7 135
3 1.0 0.6 8 140

x4 EHLHIONETKBEEZRKEER
Table 4 Factors and levels of orthogonal experiment

when the potato powder ratio was 40 %

KT A TG B C Amn D finzk
Jnit/ % /% [ / min H/mL
1 0.4 0.2 5 145
2 0.6 0.4 6 150
3 0.8 0.6 7 155
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Table 5 Sensory evaluation standard of potato noodles
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Table 6 Orthogonal experiment results of different proportions of potato noodles
SR RS EEMEK/ N WHME/ % @ L @ ar @b o i EA NN

1 7.755+0.328  0.11740.001 87.75£15.00 —0.89+£0.06 6.81+0.21 42.63+£0.73  —30.62£0.90

2 8.59140.496 0.20840.002 87.00+0.28 —0.944+0.09 7.68+0.30 44.02+1.15 —36.66+1.62

3 9.150+0.765 0.21540.002 86.9540.47 —0.974+0.16 8.29740.23 45.084+1.36 —31.06+1.13

4 8.70440.164 0.18240.001 88.3340.09 —0.81£0.08 6.20+0.08 40.5141.43 —38.56+2.54

25% 5 8.58040.286 0.17440.001 87.16+0.22 —0.95+0.04 7.5640.17 47.3341.78 —34.9542.37
6 7.532+0.165 0.1664+0.001 86.3440.53 —1.134+0.05 8.45+0.28 43.10+1.21 —39.51%2.42

7 7.148+0.286 0.12840.001 88.0340.08 —0.9440.02 6.96+0.07 45.2741.47 —33.46%3.15

8 6.72940.434 0.09440.002 86.7540.32 —0.99£0.06 7.57£0.10 42.50+1.19 —40.4242.60

9 6.400+0.165 0.1204+0.002 86.65+0.23 —1.20+0.02 8.99+0.03 43.98+1.52 —34.03+3.24

1 8.79540.000 0.18940.001 87.284+0.19 —0.83+0.11 7.26+0.14 42.21+1.17 —34.9144.01

2 7.7547+0.164 0.15940.001 86.1440.17 —0.794+0.04 7.61£0.13 41.314+1.36 —24.56+5.38

3 7.18840.328 0.13340.001 85.5640.49 —0.97£0.10 8.54+0.43 50.69+1.35 —39.72+1.62

4 8.02940.433 0.1464+0.002 86.46+0.16 —0.844+0.13 7.92+0.15 39.32+1.65 —33.06+2.98

30% 5 8.46740.489 0.1634+0.001 86.16+0.15 —0.944+0.08 7.80+0.10 44.8842.02 —33.56+4.53
6 7.953+0.284 0.17240.001  85.80+0.42 —0.92+0.03 8.4740.28 45.2241.36 —39.6743.43

7 9.160+0.164 0.14340.001 86.79+0.37 —0.78+0.15 6.9740.06 39.17+1.75 —30.72+8.18

8 7.624+0.000 0.13140.001  86.25+0.36 —0.95+0.08 65-+0.33 26.89+0.54 —21.4340.87

9 8.90940.162 0.20540.001 85.9640.19 —1.0240.02 8.460.08 40.1340.80 —26.87+2.43

1 7.311+£0.593 0.15540.003 85.84#40.17 —1.074+0.08 6.31+0.10 40.8242.17 —30.6742.98

2 6.203+0.331 0.10840.003 85.5340.14 —0.8440.13 6.92+0.11 52.52+1.01 —34.75+1.76

3 6.279+0.285 0.11340.001 84.72+0.16 —0.94+0.08 8.7440.04 44.684+1.32 —35.68+1.96

4 8.72140.592 0.15240.000 86.28+0.11 —0.93+0.05 7.934+0.13 38.90+1.05 —32.12+2.02

35% 5 6.651+0.435 0.12940.000 85.46+0.19 —0.74+0.09 7.384+0.12 43.0241.56 —33.0242.59
6 7.335+0.437 0.14940.001  85.56+0.43 —0.7740.01 8.3040.38 42.3041.26 —26.7043.50

7 7.113+0.285 0.11140.002  87.27-+0.06 —0.70+0.07  6.8340.05 38.01+1.98 —31.70+2.62

8 7.127+0.000 0.08540.002 85.66+0.11 —0.80+0.08 7.5540.14 47.324+1.62 —28.454+1.90

9 7.338+0.437 0.10840.001 85.0440.27 —0.864+0.11 9.087+0.20 46.3741.06 —36.0942.37

1 12.01940.164  0.25040.001 84.68+0.23 —0.85+0.02 9.140.09  25.06+1.80 —21.49+3.15

2 10.06940.163  0.149+0.001  83.10£0.09  —0.88+0.07 9.26+0.09  36.75+1.85  —38.181+3.43

3 8.59740.164  0.1084+0.001 82.7440.19 —0.9740.12 10.1040.27  31.97+1.67 —31.4442.65

4 11.578+0.435  0.20040.001 84.34£0.52 —0.78+0.05 8.96:0.31  27.844+1.03 —27.4542.08

10% 5 9.70040.163  0.1290-£0.001 83.30£0.20 —0.83+£0.14 9.2240.20  35.24£1.46  —33.97+3.29
8.793+0.281  0.1690.001 83.28-£0.26 —0.94-£0.03 10.014+0.27  37.44+1.67 —34.25+3.81

7 9.39240.163  0.155£0.001 85.41+0.19 —0.75+0.02 8.2740.36  31.04-£1.38  —30.28+3.99

8  8.310+0.162 0.144+0.001 83.8340.56 —0.84+0.10 8.76::0.50  34.48+1.64 —36.9343.29

9 9.21240.163  0.190-£0.001 83.43£0.45 —0.79+£0.08 9.7940.52  27.70+£2.03  —29.15+2.29
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226
3N R s WEE/g B/ (ges™h) NEL g 14 Il &2 ¢ P FER M BE IS
1 870.5848.33  —10.2741.27 487.81+19.39 0.3020.006 0.927+0.004 0.585+0.008  78.90+4.85
2 895.64416.16 —11.47+1.27 496.69+9.60 0.318+0.002 0.928+0.004 0.600+0.006  71.10+4.21
3 922.49+16.42 —9.59+1.30 532.62415.96 0.30120.008 0.92840.010 0.6134+0.007  75.0442.64
4 917.95+14.61 —8.40+0.27 526.38416.97 0.3370.012 0.93940.010 0.62040.006  82.8244.95
25% 5 988.9010.01  —7.060.27 594.96410.72 0.337+0.005 0.93640.007 0.62340.006  77.4845.14
6 929.824+43.47  —9.10+1.28 560.82416.21 0.294+0.004 0.92240.003 0.60440.005  70.0246.94
7 934.0625.83 —10.23+1.10 491.51412.51 0.296+0.006 0.92540.003 0.580%0.008  77.9646.80
8 910.54+23.02  —7.02+0.79 483.4747.70 0.299+0.010 0.92940.004 0.56040.006  79.8446.01
9 929.90+14.61 —11.27+0.73 474.17410.65 0.265+0.005 0.92440.005 0.56840.004  74.7043.65
1 823.1046.97  —10.4540.44 394.59+11.69 0.260+0.002 0.933+0.008 0.525+0.010  78.04+5.12
2 878.77415.09  —9.5940.59 430.51+£7.81 0.27540.003 0.92040.004 0.5314£0.005  73.54%3.70
3 928.77+21.83 —10.36+0.52 481.60412.50 0.2794+0.003 0.93040.002 0.54240.005  72.2844.75
4 842.17+18.36 —10.97+0.55 423.78+11.56 0.27340.006 0.925+0.002 0.54440.003  76.68+2.29
30% 5 859.6641.95 —10.5641.26 458.86+9.00 0.288+0.006 0.936+0.010 0.567+0.006  78.28+2.71
6 944.32416.21 —10.04+1.15 519.21410.55 0.29740.008 0.93240.004 0.58540.007  74.58=43.91
7 876.82411.27 —10.9741.85 439.48+19.12 0.282+0.010 0.924+0.004 0.554+0.011  74.86+4.04
8  1001.63+36.39 —6.57+0.86 580.53421.54 0.35140.014 0.93740.017 0.62440.004  76.0842.05
9 999.90+16.82  —9.15+0.59 596.184+13.56 0.340+0.004 0.94540.007 0.626+0.002  74.6644.54
1 729.62+8.90  —8.04+1.39 377.23412.86 0.268+0.004 0.91540.002 0.536+0.008  76.0842.05
2 941.19427.93 —10.32+0.49 515.67417.52 0.292+0.003 0.92440.003 0.56540.004  72.1043.87
3 897.564-26.57 —7.7340.92 485.57+27.96 0.32740.009 0.923+0.006 0.583+£0.005  78.18+4.08
4 841.11417.38 —10.8940.90 434.25+26.92 0.293+0.008 0.91240.004 0.539+0.013  85.10+5.84
35% 5 1049.27445.45 —6.3240.92 591.18426.85 0.329+0.003 0.92840.006 0.6104+0.003  77.0646.60
6 939.46+13.17 —7.27+0.99 513.39410.82 0.3014+0.004 0.92640.006 0.596+0.004  71.82+48.23
7 836.76+13.01 —10.98+0.64 447.30+7.62 0.29140.012 0.931+0.009 0.57440.004  74.84+4.88
8 980.53+£43.65 —12.02+1.06 607.47423.17 0.32120.003 0.92740.002 0.58440.003  73.1245.73
9 874.67431.62 —9.9741.40 448.88+23.97 0.3180.006 0.92240.007 0.583+£0.005  73.20%+5.79
1 728.36+25.31  —9.74+0.66 398.84415.87 0.298+0.002 0.93840.006 0.59140.005  68.4847.68
2 771.30+22.01  —7.81+0.70 449.53+17.14 0.308+0.009 0.94540.005 0.604+0.006  75.6244.22
3 814.27424.67 —5.1740.28 475.30+14.04 0.3074£0.010 0.961+0.018 0.596+0.010  76.46+7.27
4 727.064+13.49 —8.84+1.04 369.7447.01 0.281+£0.004 0.930£0.005 0.549+0.008 76.3446.02
40% 5 914.98+26.07 —7.50+0.80 517.79419.28 0.313+0.007 0.94440.008 0.59540.005  69.58=44.39
6 827.10429.59  —5.4140.44 484.59+19.12 0.33140.004 0.974+0.021 0.618+0.003  77.60+4.41
7 731.91£25.23 —7.21£0.60 395.26415.69 0.31520.004 0.93540.008 0.58940.007  74.50=44.01
8 776.45+29.51  —6.09+0.52 467.28419.30 0.344+0.012 0.97640.019  0.6194+0.005  80.3844.05
9 762.65+8.97  —6.78+0.73 458.45418.08 0.3270.008 0.97540.019  0.62040.004  73.4647.77
x7 DRESHERXRSERNE
Table 7 The weight of assessment indices of potato noodles

LD HAEMK [[RZZRUIYES B2 L 2% ar B2 HLhr v EA LN

15 B 0.950 92 0.934 55 0.930 72 0.961 72 0.962 59 0.984 78 0.949 31

AN 0.066 78 0.089 06 0.094 26 0.052 09 0.050 90 0.020 71 0.068 97

LD i iE RhBE MEL I a5 44 A BER IYERT

15 B 0.979 21 0.843 69 0.962 46 0.958 45 0.946 57 0.957 04 0.943 03

A 0.028 29 0.212 67 0.051 07 0.056 53 0.072 70 0.058 45 0.077 52
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Table 8 Analysis of orthogonal experiment results of different proportions of potato noodles

) AT
P oR=s A B C D
25% 30% 35% 40%
1 1 1 1 1 0.457 0.427 0.366 0.348
2 1 2 2 2 0.442 0.440 0.298 0.471
3 1 3 3 3 0.583 0.349 0.440 0.533
4 2 1 2 3 0.654 0.363 0.423 0.360
5 2 2 3 1 0.689 0.460 0.584 0.466
6 2 3 1 2 0.440 0.451 0.552 0.681
7 3 1 3 2 0.440 0.415 0.359 0.479
8 3 2 1 3 0.476 0.649 0.380 0.661
9 3 3 2 1 0.304 0.613 0.405 0.589
K, 1.481 1.550 1.373 1.449
K, 1.783 1.607 1.399 1.321
25%
K, 1.220 1.326 1.711 1.713
R 0.188 0.093 0.113 0.130
K, 1.217 1.205 1.528 1.501
K, 1.274 1.550 1.417 1.306
30%
Ks 1.678 1.414 1.224 1.362
R 0.154 0.115 0.101 0.065
K, 1.104 1.147 1.298 1.354
K, 1.559 1.263 1.126 1.209
35%
K; 1.144 1.397 1.382 1.243
R 0.152 0.083 0.085 0.048
K, 1.353 1.187 1.691 1.403
K, 1.507 1.598 1.420 1.632
40%
K 1.730 1.804 1.478 1.554
R 0.126 0.205 0.071 0.076
R EIE R 10200 X A SR m AR IR LRSS R A S AR Rk, EE Lk

A0 1 R R R MR A BRVAS n 1= L B R I A L ok
S 0T A () o K 2 R R T B () 6 T 4% 5 R S
BN, &ML T 7 A B C Dy, BI & 32 7 i
B0.8%, B ¥ i & 0.6% ., A1 BF A 5 min, S K B
72.5%.

1 5h BE 5 S S5 T 7 20 2 B S T A A 3 R A e
P L Bl 1R TAT S 7 T R v PR 2R K ol BTG R 2 2 il L o
TR BE A 0 5 B v A% A T (H O R R N 2 B IR
AT 11 099 B 0 A A s — R E T R VR o > 206, T AR
Sl A BB T K. AE 4 FOR RN I H B L b
TINFEE A 0.6 %0 ~1.2% . Bl B4Rt EL A5 i ST A7 4 £
BTSN R

T 2% (L I DS A 0 3 M i, 2o A 2 ol T AR Y £
VAR R AS I, B 3k T L BT DA B VS N = A AIK HL S E TE
0.4%~0.6% . Jn7K & i 2 >t T 4 0 0 7 4 7 A

B A IR RIS, H S — /N3 &R
lﬁJ,tH?%*ﬁa7J<i1£§ﬂli7k$.%,E%‘\ﬁuxﬁumi% L]
BE REEREN ERFBMET, 2805 nEJL
FEMKBEEIELRXR.IFHWEE T — B/ Fm &
30% ~35% My K B A 400 B R aAF72.5%
0T 9 15 R s Ry T {68 T T TR G R K L T R T A 21 21 fEL g
Plat ]t K 2 06 1 PR 55 40 5 i o A s R B . R
[F3) VA% £ 0 T R f) YRR 5~ 8 miin,
2.2 RAEMEFRIELE

Xt h T A5 AR 7] L 1] 2 44 S 4 ) T A% 14 3 Al K 7
HEAT 96 UE S 56 o LAY 5% 09 25 5 08 4 BRI 43 X I 4%
FRHEAT P IR A R W ER 9. LEAS T o i) A5 Y 1 4
MRCE PE T8 & E A 3 TR 5 41, Ui W IE 58 i B i
IR A W BT AR 4 s Tk AL .
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x99 AELHERELWEZRIEITWER
Table 9 Verification experiment results of different
proportions of potato noodles (n=3)
LR IRINEE/ % A1 BE RS
25 0.692 27+0.014 4 81.10+2.39
30 0.670 41+0.012 4 86.45+1.93
35 0.595 954+0.012 8 82.98+4.96
40 0.685 95+0.011 0 78.38+4.29
3 g

HT AN [] BB o 4% S 4 ) TG 2% 09 Je A TG O T L R R
] F 4 8 VS 0 2 TR B R B0 S R T B TR R K
BH 2 R RNKE 25 B2, B bgr R H
I AT IR B T AR AT AT A LR, S T
J5 T o 1A A BT PR A B e TR I A T AR R A B
40 %0 A AR AL L B AE 80 43 LA b 1T 4% A & R ok #)
Tedk . ST AHRTE T G SR S X SR ik T 4
ZREA A0 YA — B, H AR RN EL )R 40 %0 B 1 4% 1
ZEATEAr 0.685 95 WEAKT 2506 B 1 0.692 27, 13t B il 23
TR INGAKE TG 4% B R AT 0 R 2R A R U i B AT 0k
459 B A b AR 4 00 IF 5256 4 B R N AR 25 Y0 i T 4%
3% N TRy i = X L7 11 W = 7 IS B o d e 1 2 Sl o
SMEIN LB 25 %6 BGE . ek IR AE 30 %0 i, T 4%
PR SRR b 5T T LAt 3 R R i L 1, T BB O R IT A 1
FMMEFHHGERGEETF TG RA -8 25 R AT
T S A 2 S R P vk OO R R B R
A, 6 2 A 3 TR 1 1 5235 56 58 5 T i 4 v %
THT 4% 9 I i B AT A0 T A BN BB T I 45 R

5% 30k
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