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Cluster Analysis of Fruit Quality Evaluation
Indices of Nanfeng Tangerine

NI Zhi-hua GUO Juan-hua GU Qing-ging
HUANG Chun-hui QU Xueyan XU Xiao-biao™

( College of Agronomy Jiangxi Agricultural University Nanchang 330045 China)

Abstract: The main fruit quality indices such as simple fruit weight fruit shape index juice percentage
soluble sugar tritrable vitamin C and soluble solids content in Nanfeng tangerine cv ‘Yangxiao =26’ coming
from twenty different cultivating regions were studied by using multivariate statistics. The selection types of
fruit quality factors were confirmed by means of principal component analysis and systematic cluster analysis.
The results revealed that the cumulative proportion of the former 6 principal components reached 95. 20%
through principal component analysis with 9 main quality indices. By using systematic cluster analysis with
eigenvectors of the former 6 principal components five evaluation factors were selected to simplify evaluation
course and these five selected factors were: (1) fruit shape index or juice percentage; (2) melting grade or
segment number; ( 3) titratable acid content; (4) vitamin C content; ( 5) simple fruit weight or soluble sugar
or soluble solids contents. The cluster analysis of fruit quality in Nanfeng tangerine was carried out by selecting
simplification indices of fruit shape index melting grade titratable acid content vitamin C content and solu—
ble solids contents.
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Tab.1 The fruit quality of Nanfeng tangerine among different cultivating regions
/g 1% 1% 1% Vel
Oriei Single fruit  Fruit shape Juice Segment Melting Soluble Titratable (10 “5g+g~!) % Soluble
rigin
¢ weight index percentage number grade sugar acid Vitamin C solids content
Wangtain 28.00d 1.12a 51.61a 10.3ab 3a 12.88¢ 0.74cd 23. 16¢ 13.75¢
Fengjiang 29.57¢ 0.93ab 50. 64ab 9.5b 2a 13.57be 0.88b 23.52bc 14.96ab
Meixi 27.83de 0.94ab 48.64bc 10ab 3a 15.20a 0.70d 21.47d 15.80a
Yaoli 30.51be 0.85b 48.07c 9.9ab 2a 12.34cd 0.8lc 20.46d 13.27¢
Kaoken 32.38ab 0.81c 45.2de 10.3ab 3a 12.79¢ 0.88b 22.46cd 13.88¢
Yaopu 33.81a 0.79¢ 46.07d 10. 4a 3a 13.15¢ 1.00a 22.78¢ 14.50bc
Huangjiabao 27.88de 0.86b 50.08ab 10.7a 3a 13.86b 0.77¢ 25.25hb 14.85h
Fixi 30.39¢ 0.95ab 49.2b 10. 1ab 2a 13.62bc 0.97a 25.86b 14.75b
Xujiabian 28.58d 0.91ab 48.76bc 10.7a 3a 14.06b 0.95ab 25.58b 15.10ab
Yangmeiken 29.56¢ 0.84bc 46.40d 1la 2a 13.77b 0.92b 26.44ab 14.75b
Xiyuan 30.75be 0.88b 47.06cd 9.9ab 2a 15.22a 0.73cd 26.76ab 16.08a
Sigian 33.34a 0.80¢ 45.27de 10.4a 2a 12. 18cd 1.02a 26. 60ab 13.35¢
Danyang 28.08d 0.86b 48.95be 9.3b 2a 11.56d 0.82¢ 28.31a 12.47d
Meilin 29.92¢ 0.87b 50.55ab 9.6b 2a 11.90cd 0.79¢ 27.41a 12.88cd
Xiping 32.9%4a 0.94ab 46.10d 10. 5a 2a 13. 64bc 0.78¢ 27.81a 14.25bc
Shangshe 33.15a 0.82bc 44.66e 10. 6a 2a 12.74¢ 1.09a 28.33a 13.98¢
Taiping 32.57ab 0.83bc 47.92¢ 10.2ab 1b 10. 49 0.94ab 25.04bc 11.65de
Huangjia 29.20cd 1.05a 48.73be 10. 5a 1b 11.86d 0.82¢ 24.97be 12.85¢d
Lita 31.25b 0.81c 45.16de 10. 1ab 2a 11.13de 0.95ab 23.69bc 12.30d
Liaofang 28.67d 0. 82bhc 49.57b 10ab 1b 11.78d 0.75¢cd 22.5ed 12.98cd
Mean 30.42 0.88 47.93 10.2 2.15 12.89 0.87 24.92 13.92
Standard difference 2.02 0.09 2.08 0.43 0.67 1.26 0.11 2.32 1.20
p=<0.05,

Different letters in same column indicates significant difference p<0.05.
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Tab.2 The eigenvector proportion and cumulative of 9 principal component of Nanfeng tangerine
zl 72 73 724 75 76 77 78 79
Single fruit weight ~ —0.4559 0.180 7 0.1643  -0.0454  -0.3883 0.113 2 0.527 1 0.536 4 0.034 9
Fruit shape index 0.3616 -0.2250 0.3233 0.4233  -0.3209 0.283 6 0.5160 -0.2831  -0.0306
Juice percentage 0.4015 -0.3582 0.017 1 0.059 5 0.334 568 0.2956  -0.0593 0.704 8 0.084 3
Segment number -0.118 8 0.359 3 0.347 7 0.7213 0.0384 -0.2946  -0.2357 0.2677  -0.009 3
Melting grade 0.262 8 0.3895 0.330 2 0.092 9 0.5609 -0.2223 0.5397 -0.0778  -0.0122
Soluble sugar 0.326 9 0.474 6 0.1838  -0.2346  -0.1939 0.1212  -0.078 4 0.018 6 0.721 4
Titratable acid -0.4227 0.163 8 0.028 2 0.175 0 0.396 3 0.7389  -0.0602  -0.208 2 0.1147
Ve vitamin C -0.2143  -0.0732 0.7619  -0.3832 0.3279 -0.1809 0.280 0 0.04556 —0.0257
SSC Soluble solids content 0.292°6 0.500 2 0.1522  -0.2319  -0.1266 0.2997  -0.114 8 0.10900  -0.6755
Proportion 0.363 2 0.264 3 0.116 4 0.097 6 0.064 2 0.046 2 0.033 7 0.013 9 0.000 3
0.363 2 0.627 5 0.743 9 0.8415 0.905 8 0.9520 0.985 7 0.999 7 1.000
Cumulative proportion
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Fig. 1  Cluster results on selection of fruit quality evaluation factors of Nanfeng tangerine
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