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Fig. 1 THz spectra of glucose monohydrate, dehy-

drated glucoses and anhydraous glucose (5% w/w)
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Fig. 2 Second derivative THz spectra of glucose
hydrates and anhydrous glucose
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r: coefficient of correlation
Table 1 Results of calibration using feature wavenumber for determining water content of glucose
Model Wave number used/cm ™" R SEC
Model 1 47.7 60.3 65.6 80.5 0.9918 0.4266
" Model 2 47.7 60.3 65.6 0.9918 0.4047
Model 3 47.7 60.3 80.5 0.9895 0.4556
Model 4 477 65.6 80.5 0.9917 0.4057
Model 5 60.3 65.6 80.5 0.9888 0.4724
R: multiple correlation coefficient; SEC: standard error of calibration
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Table 2 Calibration and validation results for deter-
mining water content of glucose

Model SEP BIAS
Model 1 0.8524 0.318
Model 2 0.8526 0.318
Model 3 0.8070 0.218
Model 4 0.8622 0.347
Model 5 0.7138 0.097

SEP: standard error of prediction; BIAS: the average of dif-
ference between actual value and predicted value
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Fig. 4 Prediction results of validation glucose
hydrate samples by using the water calibration model 5
(R =0.9509, SEP = 0.714)
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In this paper, we introduce a new method to measure the amount of water of crystallization in
D-glucose powder using terahertz (THz) wave spectroscopy. We measured five crystalline D-glu-
cose samples: one anhydrous, one monohydrate, and three in various states of partial dehydra-
tion, whose water content was measured independently by using Karl Fischer’s method. By ana-
lyzing the THz absorption spectra, particularly the absorption peaks at 60.3, 65.6, and 80.5 cm ™',
which are strongly correlated with the hydration ratio, we could obtain a highly reliable analyti-
cal curve, with a correlation coefficient of 0.9509 and a standard error of prediction of 0.714.
This study suggests the possibility of measuring the water of crystallization nondestructively, with-
out using an organic solvent.

Keywords : terahertz spectroscopy; Karl Fischer’s method ; hydrate ; glucose.
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