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Abstract

Coconut sugar is an important agricultural produce of Thailand. The
development of an accurate and rapid technique for quality evaluation of coconut
sugars will be useful for the coconut sugar processing industry. Therefore, application of
near-infrared spectroscopy (NIR) technique for quality control of coconut jaggery and
crystallized coconut sugar in terms of chemical constituents and adulterations was
investigated in this study. The NIR was performed by using the wavenumber region of
12480-4000 cm'. Pretreated NIR spectra were used to develop the calibration equations
by partial least squares regression (PLS). Results showed that the calibration equations
for predicting total soluble solids (TSS), glucose, fructose, sucrose, pH, titratable acidity
(TA) and moisture content in coconut jaggery provided the coefficients of determination
(R2) as 0.956, 0.925, 0.967, 0.814, 0.937, 0.893 and 0.957, respectively. The calibration
models for discriminating adulterations with sucrose solutions in coconut jaggery at the
levels of 10, 25, 50, 75 and 100% (w/w) revealed that principal component analysis
(PCA) could not discriminate authentic coconut jaggery from the adulterated ones.
However, PLS model was able to indicate the adulteration level of more than 50% in
coconut jaggery. For crystallized coconut sugar, results showed that the calibration
equations for TSS, glucose, fructose, sucrose, pH, TA and moisture content provided R

as 0.689, 0.773, 0.925, 0.881, 0.819, 0.826 and 0.723, respectively. The calibration



models for discriminating adulterations with sucrose in crystallized coconut sugar at the
levels of 25 and 50% (by weight of TSS) indicated that PCA model could not
discriminane authentic and crystallizes from the adulterated ones. However, PLS model
was able to discriminated the sugars with and without the adulterations. According to all
of the results, the NIR technique can be applied for inspecting quality of coconut sugar.
Palmyra palm sugar is another important agricultural produce of Thailand. The
development of an accurate and rapid technique for quality evaluation of Palmyra palm
sugars will be useful for the Palmyra palm processing industry. Therefore, application of
NIR technique for quality control of Palmyra palm jaggery in terms of chemical
constituents was investigated in this study. The NIR was performed by using the
wavenumber region of 12480-4000 cm’'. Pretreated NIR spectra were used to develop
the calibration equations by PLS. Results showed that the calibration equations for
predicting TSS, pH, reducing sugar content, TA and moisture content in Palmyra palm

jaggery provided the R® as 0.898, 0.737, 0.414, 0.484 and 0.391, respectively.
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