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Abstract: Puffy {ruit and soluble solid content (SSC) are important
indexes for evaluating the quality of citrus. The feasibility was dis-
cussed for detecting Puffing disease and SSC of intact citrus simulta-
neously by online visible-near infrared (visible-NIR) transmittance
spectroscopy. The spectra were recorded with the integration time of
100 ms in the wavelength range of 350~1 150 nm when the samples
were conveyed at the speed of five samples per second. The feasibility
of simultaneous and online detection of puffiness fruit and SSC for in-
tact citrus simultaneously was discussed by visiblenear infrared
transmittance spectroscopy. The response properties of visible-NIR
spectra for normal fruit, mild and severe puffiness fruit were ana-

lyzed. Then least squares support vector machine (LSSVM) and dis-
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crimination partial least square (DPLS) were developed for discrimi-
nation of puffiness fruit and health citrus. At the same time, the op-
timal soluble solids content model of citrus was conducted by partial
least squares regression methods. Other 35 samples without develo-
ping calibration models were applied to evaluate precision of online
sorting. The classification rate was 100% for identifying puffiness
fruit, and the accuracy of sorting SSC for health pears was 97 %. The
results showed that simultaneous detection of puffiness and SSC were
feasible by visible-NIR transmittance spectroscopy.

Keywords: puffiness fruit; diffuse transmittance; soluble solids con-

tent; simultaneous detection
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Table 1 The statistical results of soluble solids content of citrus
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- BB JEE/Brix M/ Brix BRMEZ/Brix  BE JEH)/Brix  H{H/°Brix b2/ Brix
41 924+30*  9.7~14.9 11.8 1.3 25+10*  8.2~15.1 11.5 1.20
42 30 9.7~12.1 11.0 0.9 10~ 9.7~11.8 10.5 0.67
2 3 92 9.8~14.9 12.0 1.2 25 10.0~13.9 12.0 1.20
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Figure 1 The device of NIR diffuse transmittance detection
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Figure 3 Puffy fruit and healthy fruit
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Figure 4 The spectrum of citrus
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Figure 5 Scores plots of principal component
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Table 2 Effect of different core function on prediction in LS-SVM model
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Figure 6 The parameter with PLS-DA model of citrus
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Table 3 The model statistical results of different classes

AR HFE R¢  RMSEC/®Brix  Rp RMSEP /°Brix

41 13 0.93 0.37 0.81 0.62
42 12 0.88 1.93 0.86 2.06
2 3 13 0.94 0.31 0.88 0.77
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online visible/near infrared spectroscopy
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