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Non-destructive analysis of soluble solids content in apple by VIS/NIR
semi-transmittance

YUAN Lei-Ming', GAO Hai-Ning? LV Song', CAl Jian-Rong"*
(1. School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Zhenjiang Grate Equipment Co., Ltd, Zhenjiang 212013, China)

ABSTRACT: Objective The feasibility of self-built platform by semi-transmittance mode acquired spectrum
in detection of the soluble solid content (SSC) in apples was studied, and the difference of two spectral acquisi-
tions on the model of spectral dataset was also compared. Methods Fuji apples were used as detected object.
The semi-transmitted and diffuse reflectance spectral datasets were acquired by the USB2000+ and Antaris II
FT-NIR spectroscopes respectively, and were combined with the apples’ SSC determined by national standard
method, to establish the partial least squares (PLS) models, which was optimized by several pretreatments.
Results After comparison of the models, it was found that the spectrum acquired by semi-transmittance mode
was better than diffuse reflectance mode, while the performance of the model showed the best after spectral
smoothing, with the R, of 0.937, as well as the RMSEP value of 0.517 for external samples. Conclusion The
study showed that the self-built platform is useful for detecting apple fruit and can be a good reference for
spectral acquisition of non-destructive determination in future.
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Fig. 2 The average spectrum of apples
a: diffuse reflectance mode by FT-NIR; b: semi-transmission mode by USB2000+
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Table 1 Statistic results of apples’ soluble solids content (SSC %Brix)
(%°Brix) %)
62 12.08 9.2~15.2 1.58 13.08
41 12.12 9.2~15.2 1.65 13.61
21 11.99 9.6~15.05 1.61 13.4
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Table 2 Performance of spectral model based on different wave numbers
LVs R¢ Rp RMSEC RMSEP
1000~2500 nm 10 0.957 0.905 0.452 0.594
550~900 nm 4 0.945 0.915 0.481 0.527
*3 AR EMAEAEESER
Table 3 Performance of spectral model based on different pre-processing
Pre-processing LVs R Rp RMSEC RMSEP
None 4 0.945 0.915 0.481 0.527
MSC 4 0.941 0.894 0.531 0.566
SNV 4 0.936 0.861 0.551 0.591
1°D 5 0.957 0.867 0.454 0.533
SMOOTH 4 0.953 0.937 0.472 0.517
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Fig. 3 Scatter plots of predicted versus measured SSC

obtained by SMOOTH pre-process
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