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Abstract: The objective of this study was to establish a comprehensive grading system for the quality evaluation of fresh
apple by online non-destructive testing. Factor analysis using SPSS 19.0 software was conducted to select the primary
indicators from 13 quality indicators of fresh Fuji apple from Luochuan, Shaanxi. Probability distribution and analytical
hierarchy process (AHP) were used respectively to grade the quality indicators and determine their weights. By employing
K-means clustering and discriminant analysis, the discriminant model of apple quality was established. The results showed
that the seven key quality indicators of fresh Fuji apple were single fruit weight, fruit shape index, color and lustre, soluble
solids, hardness, vitamin C and sugar/acid ratio. This study has established quality grading and evaluation standards, and
the five discirminant functions developed in this study could be applied to discriminate the quality of fresh apple with an
accuracy of 95.65% and 91.67% using modeling and test samples, respectively. This study can provide a scientific basis to
establish comprehensive assessment and grading standards for fresh apple quality, and also can offer technical support for
integrated on-line quality detection.
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Construction of Comprehensive Quality Evaluation and Grading System for Fresh Fuji Apple in Luochuan, Shaanxi
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Table1 Distribution of quality traits for fresh apple
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Table2 Correlation analysis of 13 indexes for fresh apple quality
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Factor analysis of 13 indices for fresh apple quality
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Table4 Grading of 7 evaluation indices for fresh apple quality
Hifi E ik & i ] e 4itE

P i <00 21.01~260 261.01~300  301.01~340.00 2341 0.055
BREE N
AMil% 0.8 192 542 216 42
" Bl SOTE 0T~08 0S~0S8 08909 09 0081
b3zt
Mil% 33 175 583 19.1 18
e i3 <1200 1200~22.00 22.01~3201  32.01~42.00 24001 0.070
o 3 l% 25 142 415 340 17
frif <50 S1~60  61~70 71~80 281 0.056
B ‘
IMiil% 42 26.6 450 17 25
Hrife <90 9.01~105  10.6~12.0 121~135 2136 0.066
MELEARAE
THEEE ee o ws w 192 50
VeaE i3 <0300 0301~0.700 0.701~1.100  1.101~1.400 21401 0.170
T pm s 92 %6 117 50
ol it <1200 1200~17.00 17.01~2200  22.01~27.00 22101 0.193
5 Mil% 6.7 350 33 125 125

i SRR T 0.05 IRAIES /3

24 BESER R GEA VPN FEAR VR AR v 1 R ST

AR 4 A A B 7 00 I A DT R e L SRR
SKF1~9 bRBEVENY,  Myidh H S5 R BB F B K2 IR 45 4
KHR, BRIRERZE (BF (C) « BIBEH () . #
R (Cy « WEMEETEY (Cp . FERRLI (Co .
VCERE (Co) « W (C) ) AHXTT % | XM & 2
B2 (MR E M (B)  EFRMF (B, BRI
B (By)  THRER (B « B (By) )
FIWTRE R LS o 2 U0 HE R0 A 7 R B £ — S0 L
3 51280.027 2 0.007 9, HJ/NF0.10, i B )
FFErR SRR E X R 8, BZERSHT 4
R, SRR, RBEHE. OFkaE, W, 7T
BHEEY S &, VOER. PIRILST7 Tt AL E

53975 0.059 8. 0.108 7. 0.197 6. 0.046 3. 0.276 4.

0.102 5. 0.208 7. WL, WiEMERETEY S &, BF. b
PR b 5 SE SRR A b R DTk i ok, HOR RE RS, vC

R, RS MG FRE T R G U 13 R 5T D 5 A
XTI

RS  BRERLIRIFHRIFEERSHAN B
Table 5 Discriminant matrix and its consistency
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Table 6 Scores of 7 evaluation indices for fresh apple quality
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Table 7  Results of K-means cluster and discriminant analysis
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Fig.1  Scatter plot of modeling samples with different qualities using

two discriminant functions
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