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Non-destructive Evaluation of Total Soluble Solids and Pulp Firmness of Cantaloupe Fruit
Using Near Infrared Spectroscopy
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Abstract

Cantaloupe is an important fruit and effects the economy of Thailand. The major problem is the non-
uniform of fruit quality. The objective of this research was to investigate the feasibility of near infrared
spectroscopy (NIRS) which has been suggested as a non-destructive technique for evaluating fruit quality to
predict total soluble solids (TSS) and firmness of cantaloupe. The calibration equations were performed using fruit
qualities and NIR absorbance by NIR spectrometer in short wavelength range of 700-1100 nm. The results
showed that the best calibration equation of TSS and firmness consisted of correlation coefficient (R) of 0.86 and
0.79, root mean square error of prediction (RMSEP) of 1.27% and 0.03 N and Bias of 0% and 0 N, respectively.
Therefore, NIRS can be used as a fast technique for non-destructive prediction of TSS and firmness of cantaloupe.
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Figure 1 Measuring NIR spectra at four points around the fruit, A, B, C and D
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Table 1 Descriptive statistics of total soluble solids (TSS) and firmness of cantaloupe samples in the calibration

and the validation sets

Parameters Calibration set Validation set
N Range Mean + SD N Range Mean £ SD
TSS (%) 150 10.00-21.67  13.92+2.50 97 10.00-21.00  14.09+2.46
Firmness (N) 149 0.46-0.70 0.59+0.05 98 0.46-0.69 0.59+0.05

N : number of samples, SD : standard deviation
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Figure 2 NIR spectra of cantaloupe samples; (a) raw spectra and (b) second derivative treated spectra
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Figure 3 Scatter plots between actual values and NIR predicted values of (a) total soluble solids and (b) firmness

of cantaloupe samples in validation set
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