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Determination of Total Soluble Solids in Longan Fruits Using Near Infrared Instrument
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Abstract

The potential of near infrared (NIR) spectroscopy for determination of brix value (% total soluble solids) of
longan was investigated by interactance mode (wavelength regions of 600-1100 nm) and transmittance mode
(wavelength regions of 650-955 nm). The investigations of 310 longan fruits were carried out by two mentioned
mode. Calibration and prediction models were constructed using Partial Least Square Regression (PLSR). The
best calibration result of spectra 2" derivative from transmittance mode showed; 1) first season in 2008 year of
longan having a multiple correlation coefficient (R) of 0.919 and root mean square error of calibration (RMSEC) of
0.753. 2) second season in 2009 year of longan having R of 0.956 and RMSEC of 0.506. The calibration model for
the combined calibration of two years exhibited R of 0.955 and RMSEC of 0.657. This feasibility study indicated
that transmittance mode and interactance mode NIRS could be used to accurately determine total soluble solids
(%brix) for intact longan (without destruction), meanwhile the result of transmittance mode was slightly better than
Interactance mode because the light could pass through the sample.
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Figure 1 Procedures for experiment of longan
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Table 1  Characteristics of calibration and prediction data sets of longan
Years Set Number %Brix Mean Std. dev.

' Calibration 120 14.3-23.9 20.1 1.9
Prediction 40 15.9-22.3 20.0 1.6

5 Calibration 120 13.2-20.8 17.4 1.7
Prediction 30 15.3-19.6 17.7 1.1

142 Calibration 248 13.2-23.9 18.8 2.2
Prediction 62 15.3-22.8 18.9 1.8
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Figure 2 Original spectra (a) and 2" derivative spectra (b)
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Table 2 Regression statistics of the partial least squares model from 2" derivative

Year Type Model F R SEC/SEP Bias RMSEC/RMSEP
Interactance Caliblrat.ion 7 0.820 1.098 1.90*10" 1.094
First year Prgdlctlpn 7 0.740 1.118 —0.022_7 1.105
Transmittance Calibration 7 0.919 0.757 9.29*10 0.753
Prediction 7 0.779 1.075 -0.125 1.067
Interactance Caliblrat'ion 7 0.847 0.924 8.84*10”" 0.920
Second year Prgdmtpn 7 0.792 0.819 0.168 . 0.825
Transmittance Calibration 9 0.956 0.508 -4.52*10 0.506
Prediction 9 0.807 0.715 0.060 0.706
First year Interactance Calibration 9 0.839 1.204 2.00*10" 1.201
and second Prediction 9 0.800 1.146 _0'2365 1.161
year Transmittance Calibration 9 0.955 0.658 1.30*10 0.657
Prediction 9 0.910 0.775 -0.179 0.789

Remark F = factors, R = correlation coefficient
RMSEC = root mean square error of calibration, RMSEP = root mean square error of prediction
Bias = difference between an estimator's expectation and the true value of the parameter being estimated
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Figure 3 Scatter plots of soluble solids content (SSC) using PLS model from original spectra for calibration set

samples (a) and prediction set samples (b)
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