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Real-time Monitoring of Glucose Using a Differential Refractive Index Detector
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Abstract—A differential refractive index detector was used for monitoring glucose contents in textile processing
solutions. The sensitivity of the device was high enough to measure 0.05% aqueous glucose solution that could
not be measured by normal refractive index measurement. The device was set to monitor glucose concentration
continuously in real time by measuring differential refractive index and calibrated by standard glucose solutions
in a range of 0.1 to 1.0%. The possibility of industrial application of the device was demonstrated by real-time
monitoring of glucose concentration in textile processing solutions such as desizing bath and cellulase treatment
bath. Both of solutions contained glucose as a major degraded product. The device would be able to control the
weight loss of cellulosic fiber during cellulase treatment since the amount of degraded products in a processing

bath is proportional to its weight loss.
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Fig. 1. Glucose monitoring device.
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Fig. 2. Calibration curve for determination of
glucose concentration.
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Table 1. Comparison of measurement sensitivity
between refractive index and signal of differential
refractive index

Refractive

. Signal of
index - gifferential
Samples measured by -
refractive
Abbe index (cm)
refractometer "o\ \©
Distilled water 1.3331 0.0
0.06 % glucose solution 1.3331 1.7
1% glucose solution 1.3348 17.4
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Fig. 3. Real-time measurement of glucose con-
centration using the glucose monitoring device
where the recorder was adjusted to zero just
before adding fabric specimen to a processing
bath formulated.
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