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Determination of Commercial Cane Sugar (CCS) using Near Infrared Spectroscopy
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ABSTRACT

Determination of Commercial Cane Sugar (CCS) is commonly calculated from
three factors viz. total soluble solid (°Brix), polarization (Pol) values and fiber content. This
study investigated the use of Fourier transform near-infrared (FT-NIR) spectroscopy
techniques for the rapid detection of CCS. Calibration models of total soluble solid,
polarization (Pol) values and fiber content 1) sugarcane juice and 2) fiber were developed
using standards of varying concentrations. Sugarcane of 1,150 samples from different
growing areas in the Northeastern part of Thailand were analyzed for 1) total soluble solid
and polarization and 2) fiber spectrum before being analyzed for CCS by TQ Analyst
software. CCS predicted equation from sugarcane juice spectrum showed correlation
coefficient (R), root mean square error of calibration (RMSEC) and root mean square error
of prediction (RMSEP) of 0.996, 0.610 and 0.573, respectively. Whist sugarcane fiber
showed 0.840, 1.510 and 1.050 respectively. The average percentage of precision
difference between sugarcane juice and fiber was not statistically different. Therefore, FT-
NIR was an effective technique to estimate the values of °Brix, Pol and CCS from sugar
cane juice for quality assurance, whereas analysis from fiber content was suitable for only

primary screening.
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Figure 1 Absorbance and wavelength of sugarcane juice and fiber at 970-2500 nm.
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Figure 2 Prediction model for CCS using sugarcane juice
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Table 1 Predicted quality components obtained from sugarcane juice and fiber samples
Sugarcane juice Sugarcane ber
Components
R RMSEC RMSEP R RMSEC RMSEP
Brix 0.996 0.205 0.242 0.855 1.05 1.04
Pol 0.991 0.336 0.364 0.844 1.45 1.05
Fiber 0.287 3.090 2.390 0.928 0.976 1.06
CCSs 0.972 0.610 0.573 0.840 1.51 1.05

R = coefficient of determination, RMSEC = Root Mean Square Error of Calibration; RMSEP = Root

Mean Square Error of Prediction
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Figure 3 Prediction model
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Table 2 Comparison CCS characteristic of sugarcane juice determined by chemical

method and NIR spectroscopy

CCs CCs
Samples Samples
Chemical NIR % different Chemical NIR % different
No- analyze analyze No- analyze analyze
1 135 13.7 1.33 11 149 14.0 593
2 135 14.3 5.56 12 13.0 13.7 5.48
3 146 14.9 223 13 129 135 4.44
4 13.7 13.9 0.93 14 14.1 14.0 0.95
5 141 14.4 1.47 15 139 136 213
6 139 13.6 213 16 145 13.6 58
7 13.9 14.7 524 17 134 14.6 9.03
8 135 13.7 1.33 18 13.9 14.6 519
9 13.9 14.7 524 19 135 14.7 8.49
10 15.0 13.9 7.61 20 13.7 14.8 8.12
Average 4.43

Table 3 Comparison CCS characteristic of sugarcane fiber determined by chemical

method and NIR spectroscopy

CCSs CCS
Samples Samples
Chemical NIR % different Chemical NIR % different
No. analyze analyze No. analyze analyze
1 14.2 134 5.89 11 16.9 15.4 8.99
2 133 134 0.61 12 14.9 15.8 5.78
3 16.3 15.1 7.21 13 10.4 9.90 4.36
4 16.0 14.8 757 14 12.9 124 3.85
5 14.4 13.9 3.60 15 12.6 13.3 6.05
6 116 11.0 5.00 16 13.0 12.2 6.08
7 12.8 12.8 0.06 17 12.5 12.0 397
8 111 11.3 1.81 18 15.2 141 7.32
9 119 11.8 0.84 19 125 11.7 6.93
10 114 11.2 1.58 20 9.8 10.3 4.69
Average 4.61
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