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Table 3 PLS prediction results of original , first derivative and
second der ivative spectra in three different wavelength

Fig 3 Correation coefficients of pear absor bance
and firmness in the range of 800-2 500 nm
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Fig 4 Calibration and validation results of original

spectra PL S models in the range of 800-2 500 nm
(a) : Calibration 101 samples, r=0 869, RMSEC=3 88 N;
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Detection of Pear Firmness Using Near Infrared Diff use Reflectance
Spectr oscopy

FU Xiaping, YING Yi-bin" , LIU Yarrde, LU Hui-shan
College of Biosystems Engineering and Food Science, Zhegiiang Universty , Hangzhou 310029, China

Absgtract The objective of the present research was to study the potential of NIR diff use reflectance spectroscopy as a way for
nondestructive measurement of the firmness of“ Xueqging” pear. NIR spectral data were collected in the spectral region between
800 nm and 2 630 nm, but only the data between 800 nm and 2 500 nm were used for the analysis. Spectral data smoothing of
different gaps using Savitsky- Goaly method was discussed both qualitatively and quantitatively. The results showed that the
smoothing of NIR origina spectra had little influence on spectral data analyss. Statistical models were developed using partial
least square method. Models for three kinds of mathematical treatments of spectra (original , first derivative and second derivar
tive) were established in three spectra regions: 800-2 500 nm, 800-1 890 nm and 832-872 nm. The original spectra showed
better results than thefirst derivative spectraand second derivativein al the three spectral regions. Andfor the three spectral re-
gions, thefull wavelength range of 800-2 500 nm offered the best result. The PL S model of original spectrain the range of 800
2 500 nm gave best predictions of pear firmness, with correlation coefficient (r) of 0. 869 and root mean square errorsof calibra
tion (RMSEC) of 3 88 N for the calibration sample set and with correlation coefficient (r) of 0. 840 and root mean square error
of prediction (RMSEP) of 4 26 N for the validation sample set. The resultsof the study show that NIR diff use reflectance spec-
troscopy can be used to predict the firmness of“ Xueqging” pear.
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