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Grading Method of Juicy Peaches Based on Factor-Cluster Analysis
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ABSTRACT: The work aims to study the correlation between the size and quality of juicy peach and explore a reasonable
grading method, so as to provide theoretical basis for grading, storage, transportation and production of high-quality juicy
peach. "Yulu" juicy peaches were used as test materials to measure the weight, transverse diameter, vertical diameter, total
soluble solids (TSS), titratable acidity (TA) and TSS-TA ratio of single peach. Factor-Cluster analysis was carried out to
these indexes. There was no significant correlation between size indexes (weight, vertical diameter and transverse diameter
of single peach) and quality indexes (total soluble solids (TSS), titratable acidity (TA) and TSS-TA ratio). Two principal
components were extracted through factor analysis and their cumulative variance contribution rate was 78.401%, thus
comprehensively evaluating the quality of juicy peach instead of original indexes. The peaches were classified to 4 grades
by cluster analysis and the quality indexes of peach fruits of all grades showed gradient changes. Factor-Cluster Analysis
is a reasonable grading method for Juicy peach, which conforms to the actual production and consumption demand.
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Tab.1 Descriptive statistics of characters of “Yulu” juicy peaches
gitmiH Giitht HRFE/g  PfE/mm BER/mm TSSEUIMEUY% TARTH /0% TSS/TARTHE A
e/ IMEL 170.08 68.03 68.24 9.40 0.39 10.00
VEN: 282.40 84.19 81.84 14.30 1.17 31.90
SR (904)
¥iE 209.14 74.05 73.70 12.29 0.73 17.89
5 R % 12.64 431 4.21 9.93 21.92 27.56
e/ ME 220.19 72.79 73.98 9.80 0.53 10.00
KR, 284 ONIE 282.40 84.19 81.84 14.30 1.04 25.54
(>220¢g) HifH 241.04 76.67 76.93 12.59 0.76 17.41
BE ) 7.11 3.47 2.95 7.94 19.74 23.66
e/ ME 200.25 68.66 71.14 10.00 0.42 11.54
R 274 ONEE 218.15 80.64 79.38 14.30 0.92 30.48
(200~220 g) ¥iE 209.22 74.41 73.96 12.32 0.72 17.9
5 5 7K Y% 2.64 3.60 2.14 9.66 19.44 25.81
e/ MEL 170.08 68.03 68.24 9.40 0.39 10.17
IR, 354 ONIE 199.11 76.57 74.51 14.20 1.17 31.90
(<200g) ¥IE 183.56 71.68 70.91 12.03 0.71 18.36
5 R % 4.28 2.78 2.23 11.31 26.76 31.48
5 o« »
Tab.2 Analysis on correlation of quality indexes of “Yulu” juicy peaches
fabr LI is Y1z Bt TSS TA TSS/TAE & Lt
BB 1
Y1z 0.719* 1
KAz 0.906™* 0.648" 1
AR EIEY & & 0.121 0.020 0.034 1
I R 0.165 0.153 0.110 -0.227" 1
[ R Lt -0.135 -0.152 -0.107 0.535"* -0.908"" 1
T **FRRTE0.01 JKF (XU ) R FASG; *FRIRTE0.057KF (XU ) F i #FHAHC
3
Tab.3 Total variance contribution calculated by Factor Analysis
e (LSRR SR J5 A T % - J5 A
&t T3 251% FERH/% Gt T3 251% B2RU% &Gt 7 E 1% FEH/%
1 2.613 43.554 43.554 2.613 43.554 43.554 2.550 42.503 42.503
2 2.091 34.847 78.401 2.091 34.847 78.401 2.154 35.898 78.401
3 0.782 13.035 91.436
4 0.390 6.506 97.943
5 0.079 1.317 99.260
6 0.044 0.740 100.000
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Fig.1 Dendrogram of different fruit quality indexes
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Fig.2 Principal component analysis (PCA) of different fruit
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Tab.4 Grading standard of “Yulu” juicy peaches based on comprehensive evaluation
&34 Giitim HRFE/e HYB/mm  BER/mm TSSHE/EU/% TARENEU% TSS/TAIEE
e /IME 278.83 79.15 80.13 12.70 0.60 20.00
R I ONIEN 282.40 84.19 81.81 13.40 0.67 21.17
(214-) MY 280.62 81.67 80.97 13.05 0.64 20.58
AR A% 0.78 4.35 3.75 7.81 3.98
W /IME 182.16 70.96 71.14 11.00 0.42 12.35
—Y S ONEN 271.04 80.90 81.84 14.30 0.98 31.90
(264>) MY 230.02 75.53 75.99 12.93 0.65 20.81
AR R % 8.73 3.55 6.73 20.00 22.10
e/ ME 170.08 68.66 68.24 9.80 0.39 10.00
=% R AE 259.43 80.64 79.03 14.30 1.06 27.39
(501) Yl 201.64 73.72 72.87 12.29 0.74 17.53
AR5 2 K% 9.80 3.72 9.44 21.62 26.13
e/ ME 173.28 68.03 68.60 9.40 0.72 10.17
=% WK1 199.11 74.20 72.80 12.30 1.17 45.89
(1249%) 1] 183.26 70.97 70.95 10.79 0.87 12.64
AR 5 2 K% 3.95 3.07 8.34 17.24 14.24
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