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Observation of Molecular Relaxation Behavior of Glucose Powders
with Different Structures and Particle Sizes
Using Low Field Nuclear Magnetic Resonance (NMR)

Myong-Soo Chung*
Research Center, Ottogi Corporation

Molecular relaxation behaviors of crystalline glucose anhydrous, crystalline glucose monohydrate, and amorphous
glucose with different particle sizes were observed by measuring spin-spin relaxation time constant (T,) at the
temperature range of —20 to 110°C using temperature-controlled low field nuclear magnetic resonance
spectroscopy. No change in T, values of crystalline glucose anhydrous was observed throughout the temperature
range, whereas T, values of crystalline glucose monohydrate and amorphous glucose increased from around 45
and 65°C, respectively. These results indicate that molecular mobility of crystalline glucose anhydrous does not
change even at temperature higher than 100°C and that the stability of powdered glucose could be improved by

increasing the particle size of materials.
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Crystallization Crystallization
Enitial conc. : 65 ~ 70 Brix Tnitial cone. : 70 ~ 75 Brix

Concentration
Initial conc. : 65 ~ 70 Brix
Final conc. : 80 ~ 84 Brix

Cooling to 20°C moderately Cooling to 30°C slowly

A
[ Spray drying ’ L Dehydration l , Dehydration [
y
l Vacuum drying l | Vacuum drying | [ Vacuum drying \
N A
Amorphous glucose Crystalline Crystalline
glucose monohydrate glucose anhydrous

Fig. 1. Manufacturing processes for three kinds of powdered
glucose.
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Fig. 2. Schematic diagram of 90° one-pulse NMR sequence.

The following parameters were used in the study: RD (recycle
delay between scans) = 1.0 sec, PW (pulse width or pulse length) =
2.32 usec, DT (a variable delay between pulse and acquisition) =
10.0 psec, DW (dwell time or tau delay) = 5 (sec, SI (size of data)
= 1000.
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Fig. 3. Changes in spin-spin relaxation time (T,) as a function
of temperature for crystalline glucose anhydrous with different
particle sizes.
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Fig. 4. Changes in spin-spin relaxation time (T,) as a function
of temperature for crystalline glucose monohydrate with
different particle sizes.
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Fig. 5. Changes in spin-spin relaxation time (T,) as a function
of temperature for amorphous glucose with different particle
sizes.
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Fig. 6. Scanning electron microphotographs of three kinds of
powdered glucose with different particle sizes.
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