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Application of Grey Correlation Analysis for Evaluating the Overall Quality of Fuji Apples from Different Growing Areas

WANG Xuan, BI Jin-feng®, LIU Xuan, LU Jian, YANG Ai-jin
(Key Laboratory of Agro-products Processing, Ministry of Agriculture, Institute of Agro-products Processing Science and Technology,
Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: This study aims to apply grey correlation analysis for mathematical modeling of the overall quality of Fuji
apples from 9 different growing areas in China as a function of 8 quality parameters. Our results in this study suggested that
weighted relevance values were more accurate than equal-weighted relevance values in the assessment of applied quality and
that developing the reference variety and providing different quality traits with weighting values were the critical steps in
the grey correlation analysis. On the basis of our results, Fuji apples from Xinjiang, Gansu and Liaoning revealed excellent
quality, followed by those from Shaanxi, Shandong and Henan, and those from Hebei, Shanxi and Jiangsu were poor.
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Table2 Characteristics and sensory evaluation scores of red Fuji

apples from different growing regions

Y Cl  C2 C3 C4 G5 C6 C7  C8 IXEWsy

1 31822 13.40 035 047 57.52 4811 27371 030  2.11
2 22722 1410 0.09 065 7347 6471 252.86 046 1.63
3 24033 11.10 0.17 059 64.13 76.05 273.05 0.37 1.85
4 31933 1723 006 0.66 6846 4839 24893 027  1.69
5 224.67 1337 0.13 0.74 6249 5231 27593 0.31 1.76
6 27567 989 —0.20 099 6722 5526 247.04 0.38 1.87
7 289.44 1297 029 048 5993 4296 247.04 0.45 1.82
8 305.56 10.83 025 099 67.25 49.17 226.14 0.35 1.58
9 288.22 1645 —0.11 0.43 62.55 38.33 269.13 0.56 1.95

11: C1 ~ C8. FLEMAR (mL) R b AH RN a R & i (%)
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Table3 Judgment matrix 0-C and consistency test

&b Cl 2 3 ¢4 5 6 C1 C8 W,
0.08

Cl 1 172 172 172 2 172 172 1

C2 2 1 1 1 5 1 1 3 0.16
C3 2 1 1 1 5 1 1 3 0.16
C4 2 1 1 1 4 1 1/4 1 0.16
C5 172 1/5 1/5 1/4 1 1/4 1/4 1 0.04
C6 2 1 1 1 4 1 1 2 0.16
C7 2 1 1 4 4 1 1 2 0.16
C8 1 173 1/3 1 1 12 12 1 0.08

1n=8.304 CI=0.043 RI=1.41 CR=0.031<0.1
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Table4 The average index of 8 major characteristics of apples from
the reference and tested varieties tested varieties and ideal species

Cl C2 C3 C4 C5 C6 C7 C8
320.00 12.00 —0.20 040 58.00 55.00 273.71 0.56
31822 1340 035 047 5752 4811 273.71 0.30
22722 14.10  0.09 0.65 7347 6471 252.86 0.46
240.33 11.10  0.17 059 6413 76.05 273.05 0.37
319.33 17.23  0.06 0.66  68.46 4839 24893 027
224.67 13.37 0.13 0.74 6249 5231 27593 031
275.67 9.89 —020 099 6722 5526 247.04 0.38
289.44 1297 0.29 048 5993 4296 247.04 045
305.56 10.83  0.25 099 6725 49.17 226.14 035
288.22 1645 —0.11 043 6255 38.33 269.13 0.56
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Table 5 Dimensionless processing results

C2 C3 C4 C5 C6 C7 C8

1 1 1 1 1 1 1 1
0.9813 0.7323 0 0.8898 0.9689 0.6727 0.5617 0.1017
0.0267 0.5985 0.4782 0.5847 0 0.5387 0.9861 0.6441
0.1643 0.8279 0.3273 0.6779 0.6037 0 0.4791 0.3389
0.9929 0 0.5218 0.5593 0.3239 0.6859 0.9533 0

0 0.7381 0.4000 0.4322 0.7098 0.8722 0.4394 0.1356
0.5349 0.5966 1 0 0.404 0.9876 0.4394 0.3729
0.6794 0.8145 0.1091 0.8729 0.8752 0.4280 0 0.6102
0.8485 0.7763 0.1818 0 0.4021 0.7230 0.9037 0.2712
0.6666 0.1491 0.8364 0.9576 0.7059 0.2081 1 0.9831
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Table 6 Difference among indexes
Y Cl C2 C3 C4 C5 C6 Cc7 C8
0 1 1 1 1 1 1 1 1

A, 09813 0.7323 0 0.8898 0 0.6727 0 0.1017
A, 0.0267 0.5985 0.4782 0.5847 0.3557 0.5387 0.4383 0.6441
Ay, 0.1643 0.8279 0.3273 0.6779 0.6814 0 0.01387 0.3389
A, 0.9929 0 0.5218 0.5593 0.8722 0.6859 0.5209 0

A 0 0.7381 0.4  0.4322 0.5124 0.8722 0.04667 0.1356
Ag  0.5349 0.5966 1 0 1 0.9876 0.5606 0.3729
A, 0.6794 0.8145 0.1091 0.8729 0.2486 0.4280 0.5606 0.6102
Ay 0.8485 0.7763 0.1818 0 0.9969 0.7230 1 0.2712
Ay, 0.6666 0.1491 0.8364 0.9576 0.5186 0.2081 0.0963 0.9831

2.6 RERAHT

HH 2 rh R B R BUE () 5 2 () M(3) 73 3 i 5
AN T 77 i 2T 3 SR o O ) S A R IR B AN I O K
ri e FERBRATHTIEN, KREE KMEI S S %55 5k
Beilt, Bz hph i < FAR SRR, SCBRREHEF S R
WRT, BEWMHETE LS, Hh, HEas LERE
CHRAE RN BRI (k= 0.6887), LELr iR, H
UL T8 3 B (r =0.6739), L4 E L3F R MK
BRPE “HUARGFR Y M ZE K (r=0.4930), ZEE R i
Z, HEPa s LSRRG AR .

EH IR SR T56 J82 A0 S AN G B B2 15 HH PR HE 7 6 A — 3,
PR SRR B2 HE 7 I RRAH O R B0E r ,)=0.8830%, [
Hep 3o ik r= ol A N, EE R T % SRR
HEFEE AR FTE

£7 HRREMHS BEIMN BHLRRN

Table7 Correlation coefficients between tested and reference varieties

{ cl 2 C3 C4 G5 Co C1 C8 7, r*

G 0964 06513 03333 08194 09416 0.6044 1 03576 0.7089 0.6887
(03394 0.5546 04893 0.54623 0.3333 0.5201 0.5329 0.5842 0.4875 0.5101
G 03743 07439 04263 0.6082 0.5579 0.3333 09730 04307 0.5559 0.5803
¢ 09801 03333 05112 05315 04251 0.6142 04898 03333 0.5281 0.5194
G 03333 0.6562 04545 04683 0.6327 0.7964 09146 0.3665 0.5778 0.6077
G 05181 05534 1 03333 04562 09759 04714 04436 0.5940 0.6286
G 06093 07294 03595 0.7973 0.8003 0.4664 04714 05619 05994 0.5776
G 07675 0.6909 03793 03333 04554 0.6435 03333 0.4069 05013 0.4930
G 05999 03701 07535 09219 0.6296 03870 0.8385 0.9672 0.6835 0.6739
w,0.0800 0.1600 0.1600 0.1600 0.0400 0.1600 0.1600 0.0800

X8 XBEHRT
Table8 Ranking by grey relevance degree
K h ) ) )8 )i )5 ) )8 )
SRORIRE) 1 2 4 6 3 5 7 9 8
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