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Suitability of Different Potato Varieties for Processing Noodles
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Abstract: Due to the existence of many potato varieties, the quality of different raw materials will affect the quality of potato noodles. The
purpose was to study the suitability of different potato varieties for processing noodles and guide the potato industry to select processing and
planting varieties. The maximum-minimum normalization method was used to transform each quality index of potato dough and potato noodles
into a one-dimensional comprehensive evaluation index, which was compared with 40 varieties of potato raw materials (starch, vitamin C,
soluble protein, reducing sugar, crude fiber, potassium, ash, dry matter, free amino acid). Fitting and regression models were established for
hardness, elasticity, cohesion, chewiness, stickiness and resilience. Forty potato varieties were classified into three categories according to
processing suitability by clustering method. The results showed that the determinant coefficient R?> was 0.911, the adjusted determinant
coefficient R? was 0.904, the random error estimate was 123.113, the determinant coefficient R* was 0.973, the adjusted determinant coefficient
R?was 0.971, and the random error estimate was 432.226; K-means clustering algorithm was used. According to processing suitability, 40
potato varieties were divided into three categories: the most suitable, the basically suitable and the unsuitable. Among them, 12 varieties were
suitable for processing, including 05-44-1, Ke 9, 79(2), C11, D17, C3, T3, Zhuang 3, Hui 2, T4, L7 and Hei. The basically suitable varieties
were L0524-2, Ji 8, T2, F5, Hong, Zheng 7, S3-28, Zhong901, S4-32, Zhongl3, T5, Ji 12, Gannong 5, Jin 18, F6, T18 and 78. The
comprehensive quality evaluation model obtained in this study had high fitting degree, small error and reliable effect. It can be used to evaluate
the quality of potato noodles. The K-means clustering results are consistent with the actual application, which can provide reference for the
selection of processing varieties in Xinjiang.

Key words: potato of noodles; correlation analysis; principal component analysis; stepwise regression; suitability evaluation
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Table 1 Names of 40 potato varieties

Y5 2 AR Y5 P S Y5 AR Y5 A
1 F 13 1 79(2) 21 T2 31 D1

2 12 12 T5 22 L7 32 78

3 ™ 13 Ti8 23 22 33 HR5
4 # 3 14 c1u1 24 F6 34 JE 3
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Table 2 Statistical analysis of main indicators of potato

AR min max Mean (3414) Var (7 %) cV (EHZH) 1%
T Y% 6.56  17.30 11.25 5.10 20.07
Vc?(mg/100 g) 1.90 3.65 2.80 0.22 16.55
TR A % 1.34 2.79 2.09 0.09 14.61
ERHE Y% 0.34 1.80 1.00 0.09 30.54
HLLT 4 3% 0.87 2.60 1.40 0.17 29.44
47 */(mg/100 g) 23645 355.45 291.37 970.49 10.69
B % 0.61 0.97 0.79 0.01 11.33
F4 1% 17.20  23.90 20.11 2.21 7.40
7 i 2 IRER Y% 1.15 2.49 1.75 0.08 15.88
AN 716 1855 10.93 7.14 24.45
31 /mm 10.36 2365 14.11 11.01 23.52
MR 0.17 0.31 0.23 0.00 15.72
PELG P fm) 1591  83.04 36.25 251.00 43.70
BRABHEIN 1.36 441 2.50 0.55 29.65
= 0.01 0.04 0.02 0.00 0.00
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Table 3 Statistical analysis of main indicators of potato
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TRAE  -0044 0062 0279 1  -0.232 -0518™ -0.241 0567 -0.385" 0.220 -0.041 -0.138 0.178 0.062 -0.018
¥4 03587 -0.268 -0.400° -0232 1 0204 -0208 0.22 -0.132 -0.130 0.372° 0234 0.073 0.186 0.124
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Table 4 Eigenvalues and cumulative contribution rates of

evaluation factors

ES 0 GG AF AR
FORI i FETREN  RARGETHREY
1 3.502 23.350 23.350
2 2510 16.734 40.084
3 2.470 16.466 56.551
4 1.527 10.179 66.729
5 1.161 7.737 74.467
6 0.884 5.892 80.358
7 0.723 4818 85.176
8 0.573 3.817 88.993
9 0.468 3.118 92.111
10 0.446 2971 95.082
11 0.309 2.058 97.140
12 0.228 1,519 98.659
13 0.187 1.247 99.906
14 0.010 0.065 99.971
15 0.004 0.029 100.000
7 5 VYRR FHERER
Table 5 Initial factor load matrix
¥
nE 1 2 3 4 5
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Table 6 Statistics of 40 quality indicators of potato dough

R H HKE % AE AEIN . /mm MR B A /md Fb P EF-T:
min 33.32 10.78 1.79 121 0.30 6.62 1.07 0.04
max 43.84 48.57 20.77 571 0.66 10.44 7.12 0.10
Mean (3%14) 40.49 25.93 7.33 3.59 0.50 8.45 331 0.07
Var (7 £) 4.09 68.99 26.00 0.88 0.01 0.88 331 0.00
CV (ZH A% 5.00% 32.03% 69.55% 26.18% 18.82% 11.10% 54.99% 25.61%
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Table 7 Statistics of quality indicators of potato noodle products

7 B HKEMMG  AE BHEY BRE/Y
min 36.05 3.63 2.35 50.00
max 42.30 41.93 12.89 86.00
Mean (3514) 39.38 17.67 6.02 72.73
Var (75 £) 2.64 60.20 7.07 88.66
CV (ERF%0 412%  4391% 4417%  12.95%
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Table 8 Coefficient of comprehensive quality evaluation model for potato dough
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Fig.1 Scattered plot of true value and predicted value of
comprehensive evaluation index for potato dough and noodles
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