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Correlation Research of Potato Starch Quality Indexes
Based on Factor Analysis
CHEN Bigin*
(Dingxi Agricultural Products Quality and Safety Supervision and Management Station, Dingxi, Gansu 743000, China )

Abstract: One hundred and five data of ten starch quality indexesin 15 potato starch enterprises of Dingxi City in the period
of 2007 to 2013 were collected and analyzed using SPSS software in order to improve the quality of potato starch and promote
the healthy development of starch processing enterprises. The correlation between each quality index was studied through
correlation analysis, factor analysis and cluster analysis, and cluster analysis was made using the correlation coefficient matrix
and the common factor variance, and K- means clustering method based on the three extracted common factors of enterprises
cluster. The results showed that correlation between each quality index existed to some extent, with some correlation
significant, and the three extracted common factors was enough to reflect the information of ten indexes. Therefore, some
suggestions would be proposed for potato starch processing enterprises according to the final clustering results, and decision-
making reference provided for the sustainable development of potato starch production in Dingxi City.
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Table 1 Matrix of correlation coefficient between each inspection item of potato starch

Pearson X X, X; X, Xs Xo X; X X, Xio

X 1

X, 0.116 1

X; 0.286" -0.088 1

X, -0.135 0.047 -0.159 1

Xs -0.689" -0.120 -0.297" 0.184 1

X -0.277" 0.034 -0.234" -0.111 0.221° 1

X; -0.018 -0.531" 0.164 -0.093 -0.061 -0.148 1

X -0.365" -0.557" -0.009 -0.026 0.297" 0.033 0.480" 1

Xo 0.047 -0.555" 0.167 -0.143 -0.106 -0.117 0.660" 0.519” 1

X 0.109 -0.544" 0.186 -0.135 -0.167 -0.151 0.671" 0.481" 0.772" 1

* 0.05 ok 0.01 N=105 Xi- Xo— Xi— Xi—

Xs— Xe— X7=-S0, Oxygen Saturation  Xs— Xo— Xio—

Note: * and ** denote significance at 0.05 and 0.01 levels of probability (two sides), N = 105. X,— whiteness, X,— viscosity, X;— fineness, X,— water

content, Xs— spot, X¢— ash, X;— SO, Oxygen Saturation, Xs— conductivity, Xo— total number of colony, and Xi;— number of mold yeast.
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Table 2 KMO and Bartlett tests 1
Test method Test value 3 7
Kaiser-Meyer—Olkin 0.805 67.801% 3
Bartlett 389.840 10
df 45
Sig. 0.000 Fl F2 F3
33.823% 22.854% 11.125% 3
KMO 0.805 Bartlett 1 3
C2 =389.840 sig. =0.000 2 4
2 3
3
Table 3 Total variance of each common factor explained
% %

Common factor Characteristic value Percentage of total variance

Cumulation

1 3.382 33.823 33.823
2 2.285 22.854 56.677
1.112 11.125 67.801
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Figure 1 Eigenvalue scatter diagram
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Table 4 Variables of each common factor of larger role after rotation
Common factor Load variable
1 (=0.777) SO, 0.823 0.746 0.861 0.849
2 0.856 0.549 -0.854

3 0.811 -0.667




- - 123

3 2.2.5
82%
GB/T 8884-2007 F =0.33823F1 + 0.22854F2
F2 2 + 0.11125F3
85% 5 20
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F3 3 SPSS
80% 15 3 15
5
Table 5 Comprehensive evaluation using factor analysis
F1 F2 F3 F
Health indicator Sensory requirement Physicochemical index Comprehensive Comprehensive score
Enterprise
factor F'1 factor F2 factor F3 score Fe ranking
13 Anlong 13 3.371 45 0.769 39 0.195 52 1.34 1
10 Longging 10 2.039 58 1.261 77 0.130 55 0.99 2
13 Anlan 13 2.194 96 -0.615 14 2.905 92 0.93 3
07 Anshu 07 2.33190 0.536 23 -0.113 00 0.90 4
10 Anlong 10 1.976 20 0.651 04 -0.067 26 0.81 5
09 Anlong 09 1.663 48 0.388 13 0.774 49 0.74 6
09 Longqing 09 1.387 26 0.614 73 0.695 45 0.69 7
10 Longkai 10 1.507 77 0.481 35 0.247 65 0.65 8
13 Anbo 13 0.992 84 1.387 74 -0.571 87 0.59 9
11 Longging 11 1.51553 0.241 08 0.179 33 0.59 10
09 Anchao 09 1.365 35 0.737 26 -0.437 44 0.58 11
08 Longxiang 08 1.081 52 1.642 44 —1.447 48 0.58 12
09 Longxiang 09 0.788 46 0.929 71 0.670 38 0.55 13
07 Longxiang 07 1.735 12 -0.198 28 0.01091 0.54 14
07 Longqing 07 1.218 72 0.562 85 -0.466 97 0.49 15
12 Anlong 12 0.315 08 1.213 57 0.937 64 0.49 16
13 Anchao 13 0.436 31 1.53533 -0.172 20 0.48 17
12 Anchao 12 1.459 19 0.089 03 -0.400 15 0.47 18
08 Anlong 08 1.33157 -0.337 02 0.739 27 0.46 19
13 Longxiang 13 1.462 22 0.900 47 -2.22554 0.45 20
« 13« " 2013
Note: In column of enterprise, Anlong 13 denotes starch sample information of enterprise Anlong in 2013. The same below.
6 K-means 15 7
Table 6 Final cluster center 3 6 7
Clustering 6
Common factor 1 2 3
F1 1.261 40 -0.636 59 -0.015 52
F2 0.459 73 0.293 09 -1.58096

F3 -0.295 50 0.102 27 0.144 22
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Table 7 Case numbers and members in each cluster

Clustering ~ Case number Member
13 10 13 07 10 09 09 10 13 11 09 08
1 29 09 07 07 13 12 08 13 08 10 12 13 07
08 07 08 08 11
12 11 09 12 12 12 10 09 13 10 11 13
09 08 12 11 09 11 11 12 11 12 12 07
2 57 07 09 10 12 10 11 08 10 11 13 13 11
10 11 13 07 13 13 12 13 10 09 12 13
10 12 10 08 07 07 07 08 11
3 9 11 10 07 08 07 08 08 07 09 12 09 08
09 08 09 11 10 07 09
3 [7.8]
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