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Correlation Analysis between Optical Parameters and Internal Quality of ‘Xuxiang’ Kiwifruits during
Growth as Affected by 1-(2-Chloropyridin-4-yl)-3-phenylurea
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(1. College of Mechanical and Electronic Engineering, Northwest A & F University, Yangling 712100, China;
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Abstract: To understand the effect of 1-(2-chloropyridin-4-yl)-3-phenylurea (CPPU) on the optical parameters and internal
quality of ‘Xuxiang’ kiwifruit during growth and the relationship between optical parameters and internal quality. Growing
‘Xuxiang’ kiwifruits treated with 0, 10 and 20 mg/L CPPU solutions were measured for absorption coefficient z, and reduced
scattering coefficient x. using single integrating sphere system (950—1 650 nm). The internal quality indices, such as soluble
solid content (SSC), moisture content and firmness, were also measured. Partial least squares regression (PLSR) was used to
build an internal quality prediction model based on optical parameters. The results showed that CPPU reduced the firmness
and increased the moisture content, but had no significant effect on the SSC of kiwifruits (P > 0.05). CPPU led to changes
in the optical parameters of kiwifruits. x, and x showed different correlations with the same internal quality attribute of
kiwifruits, the correlation coefficients changed with wavelength, and there was a good correlation in a certain band. The
PLSR model based on u, had the best prediction effect on the SSC and moisture content with correlation coefficient of
prediction (R,) of 0.709 and 0.790 and root mean square error of prediction (RMSEP) of 0.579% and 0.408%, respectively,
while the model based on x, + u; had the best performance in predicting the hardness (R, = 0.796, RMSEP = 7.890 N). This
study provides a theoretical basis for predicting the internal quality of kiwifruits based on spectral technology.
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Fig.2  Schematic diagram of kiwifruit slices and measuring positions
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Table1 Internal quality parameters of kiwifruit after CPPU treatment
P CPPUJi & LEEL I IAl/d
B W (mglL) 60 70 80 90 100
0 52402° 52403 56403 58403 65+£05
SSC/% 10 52403" 52402 534000 54402° 64405
20 50403" 514020 53403 554+02° 64404
0 87.0+0.3° 86.0+04° 854+04° 852402° 847404
HIKRI% 10 889405 88.240.5" 87.7+0.3 86.9+0.7" 86.74+0.2"
20 87.540.4" 86.84+0.5" 86.4+03" 85.8+04" 852403
0 98446.2" 90.6+5.0° 81.0+£4.0" 73.0£2.0" 653428
TN 10 85.743.6" 713428 61.0+2.7" 57.6+2.7" 542423
20 82243.6" 68.5+3.3" 60.7+2.0" 58.0+28" 562419

T AFEHRRR SR bR AN TR RZROR ZE R ¥ (P<0.05) .
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Fig.3  Average spectra of x4, (A) and y; (B) of kiwifruit pulp at 80 days

after treatment with 0, 10 and 20 mg/L. CPPU solutions
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Fig.5  Correlation coefficients of SSC, moisture content and firmness

with g, and g of kiwifruits
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Table 2  Results of PLSR models for predicting SSC, moisture content
and firmness of kiwifruit based on different optical parameters
sy ¥ BE R T

- P R R RMSEC R, RMSEP
1y 17 0.961 0.209 0.709 0.579
SSC 1 5 0.728 0.541 0.651 0.297
ot 5 0.742 0.531 0.512 0.437
Uy 10 0.901 0.471 0.790 0.408
EIKE w 5 0.758 0.690 0.755 0.557
w1l 4 0.762 0.662 0.768 0.590
1y 8 0.862 7.938 0.641 7.096
T i s 9 0.913 6.116 0.573 9.431
] 16 0.948 4.815 0.796 7.890
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