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Evaluation of Lycopene in Tomatoes Using Near Infrared Spectroscopy
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Abstract

This research studied the capability of near infrared spectroscopy (NIRS) for evaluating lycopene
content in fresh tomatoes. A partial least-squares regression (PLS-R) model was developed from the
relationship between the spectral data in interactance measurement at the wavelength region of 600 - 1100
nm by using the portable FQA-NIR Gun and the reference values of lycopene content from laboratory
analysis. The results of the equation analysis showed that the prediction accuracy of calibration equation for
lycopene content in large-sized tomatoes (fruit size about 5 - 8 cm in diameter) could be used as a screening
tool with approximation capability for lycopene within the range of 0.05 - 14.11 Mg/ g. The correlation
coefficient (R) of the calibration equation for lycopene was 0.90, with the SEC and SEP values of 1.48 and 1.46
Mg/ g, respectively. Then, the prediction equation was tested to assess the accuracy of the equation for NIR
applications. It was found that the predictions of the equation for lycopene content in tomatoes were not
statistically different from the laboratory reference values at the 95% confidence interval.
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Table 1 Statistics of the calibration and validation equations of lycopene content in tomatoes
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Figure 1 Original NIR spectra of four fresh tomato cultivars at wavelength 600 - 1100 nm acquired by FQA-NIR

gun
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Figure 2 Scatter plot of calibration and validation of PLS regression for quantifying lycopene content (A) and

the regression coefficients of PLS model
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Figure 3 Comparison of laboratory reference and predicted values using the NIR model to estimate lycopene

content in tomatoes
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