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Application of a portably analyzer based on visual/near infrared
spectroscopy
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ABSTRACT: Objective To solve the fast and non-destructive testing of the quality information of fruits, a portable
analyzer was independently developed based on visual/near infrared spectroscopy, to validate the feasibility of this
analyzer and the robustness of potential model in practical application. Method In this experiment, ‘Fuji’ apples
were chosen, and partial least square (PLS) regression model was comparatively built based on the averaged spectrum
and every sampling spectrum respectively, and between the transmitted spectra and chemical soluble solids content
(SSC). The precision and accuracy of models were compared and validated by external batch samples. Result
Results showed that this fruit analyzer had a good ability of measurement for apples’ SSC, especially the PLS model
which was built on the basis of every sampling spectra, with correlation coefficient of prediction (Rp) of 0.924, root
mean squared error of prediction (RMSEP) of 0.429%Brix, as well as the precision of prediction (averaged bais) of
0.136%Brix. Additionally, strong robustness was presented on the external batch samples with RMSEP of

0.531%Brix. Conclusion Overall, this study indicates the portable analyzer can be used for quantitative analysis of
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fruit internal quality, and the regression model to predict external samples is advised to be created based on every

sampling spectrum.

KEY WORDS: visual/near infrared spectroscopy; non-destructive detection; portable analyzer; apple; soluble solids content
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Fig. 1 Portable analyzer for detection of fruit internal quality
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Fig.2 Workflow of portable analyzer
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Table 1  Statistic results of apple’s SSC (% Brix)
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2012 AE I AR
AL 1 45 9.8~14.9 12.21 1.11
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Fig.3 Transmitted spectra of several samples
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Fig. 4 Averaged transmitted spectra of all samples
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Table 2 Prediction of PLS model based on the averaged spectrum
o TS UG 16763 IS (5 RAEIE)
IR RS — —
Rev RMSECV Rp RMSEP Rp RMSEP d Rd (%) S RSD(%)
NONE 19 0.894 0.526 0.924 0.438 0.874 0.577 0.31 2.57 0.41 3.47
MSC 19 0.921 0.453 0.926 0.44 0.879 0.574 0.29 2.48 0.4 3.38
SNV 19 0.924 0.445 0.926 0.44 0.874 0.587 0.31 2.62 0.43 3.58
1D* 17 0.819 0.679 0.899 0.499 0.822 0.684 0.35 2.98 0.47 3.93
*3 ETERERIEHEARR PLS RETUN
Table 3 Prediction of PLS model based on the every sampling spectrum
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MSC 17 0.94 0.394 0.92 0.447 0.909 0.48 0.14 1.13 0.18 1.52
SNV 17 0.94 0.393 0.921 0.444 0.909 0.479 0.14 1.15 0.19 1.54
1D* 14 0.849 0.614 0.889 0.506 0.859 0.567 0.22 1.86 0.3 2.53
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Fig. 5 Scatter plot of prediction on external set 2
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