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Identification of Litchi’ s Maturing Stage in Orchard Based on
Physicochemical Indexes and Electronic Nose

Xu Sai'?  Lu Huazhong'?  Zhou Zhiyan'? Lii Enli"? Jiang Yanming'®> Wang Yajuan'’
(1. College of Engineering, South China Agricultural University, Guangzhou 510642, China
2. Key Laboratory of Key Technology on Agricultural Machine and Equipment, Minisiry of Education
South China Agricultural University, Guangzhou 510642, China)

Abstract; In order to explore the feasibility of using electronic nose substitute for physicochemical
indexes to detect the quality information change of fruit, the physicochemical indexes identification
method and electronic nose identification method were used for litchi samplings, which were in six
different maturing stages (pl, p2, p3, p4, p5 and p6). The physicochemical indexes sampling results
showed that fruit diameter, kernel diameter and fruit weight were increased as the fruit matured
continuously. During stages of pl—p4, the green and yellow of fruits were continuously deepening, the
brightness degree was continuously increasing. During stages of p4—p6, the brightness degree of fruit
was increased at first and then decreased, the color was obviously gone red, the yellow was first deepened
and then became shallow. After extracting the feature values, the principal component analysis (PCA) ,
linear discriminant analysis ( LDA ), back propagation neural network ( BPNN), simple correlation

analysis (SCA) and canonical correlation analysis (CCA) were used for data process. Both results of
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physicochemical indexes identification method combined with PCA and LDA showed that litchi’s maturing
stage can be well identified, and both of their accuracies were 100% . But the distance between stages of
pl, p2 and p3 were close when using PCA for analysis, which may be confused in practical classification
and identification. However, litchi’s maturing stage cannot be identified when using electronic nose
combined with PCA or LDA for identification. When using electronic nose combined with BPNN for
classification, the accuracies of train set and test set were 100% and 92% , respectively. SCA results
showed that physicochemical indexes had significant correlation with electronic nose sensors’ response
except L" value during litchi’s maturing process. CCA results showed that there was significant correlation
between the whole physicochemical index set and the whole electronic nose sensors’ response set. Part of
physicochemical indexes had significant correlation with the whole electronic nose sensors’ response set.
The results proved the feasibility of using physicochemical index identification method and electronic nose
identification method for detection of quality information change of fruit. It also provided reference for

using electronic nose substitute for physicochemical indexes to detect the quality information change of

fruit.
Key words: Litchi Orchard Electronic nose
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Tab.1 Mean values of litchi’ s physicochemical indexes

at different maturing stages

RLHAA REHEHRE  RE

®S /mm /mm R/ g L'E a” b
pl 11.37 3.77 1.39 38.74  -9.50 30.89
p2 20. 44 12.47 4.48 44.14 -10.20 33.89
p3 24.99 14.51 7. 44 48.54 -14.30 39.39

p4 30. 14 15.46 13.21 51.38 -15.65 53.51
p5 32.28 16. 85 16. 57 46.64  38.36  98.35
p6 35.34 17.18 20. 63 51.11 35.87 43.49
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Tab.2 Pearson correlation coefficients between each sensor’s response and each physicochemical index

=N R1 R2 R3 R4 RS R6 R7 R8 R9 R10
Y, 0.287 6 -0.2378 0.403 6 0.1212 0.306 6 0.089 3 0.5153 0.1593 -0.0213 -0.0538
Y, 0.5924 -0.6210 0.3870 0.042 4 0.2365 0.048 6 0.0139 0.0577 -0.4712 0.1935
Y, 0.109 6 0.0050 0.3593 0.1019 0.2947 0.0570 0.6910 0.1540 0.216 0 -0.1650
Y, 0.362 4 -0.3955 0.206 4 0.2455 0.0725 0.3304 0.1575 0.3422 -0.3472 0.2843
Ys -0.1419 0.1918 0.4954 0.0255 0.5670 -0.2134 0.8834 -0.0592 0.596 1 -0.6574
Yy 0.1298 -0.0799 0.407 3 -0.1353 0.4017 -0.3093 0.4839 -0.2942 0.2824 -0.3360
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Tab.3 Canonical correlation coefficients between each physicochemical index and whole electronic responses

AH K 18] it 4 5 Y, Y, Y, Y, Ys Y
1 -0.3150 0.200 6 -0.5185 -0.0420 -0.7028 -0.2810
2 -0.1958 0.3148 -0.4093 0.166 5 -0.8157 -0.3182
3 -0.468 7 0.0377 -0.6469 -0.194 4 -0.7555 -0.346 8
4 -0.4793 0.028 8 -0.6504 -0.1829 -0.7820 -0.3816
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6 -0.469 2 0.0396 -0.6454 -0.190 1 -0.7737 -0.3511
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