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Abstract

The physicochemical properties of erythritol were examined by measuring water absorption, solubility, water ac-
tivity, heat stability, and viscosity compared to those of sucrose, xvlitol, sorbitol and fructo-oligosaccharide.
Erythritol showed the lowest water absorption and the highest water activity reducing capacity. In the solubility
test of sweeteners, the saturation concentration of erythritol at 20°C was 35.8%, which was the lowest solubility.
Caramelization test and Maillard reaction test showed that erythritol was stabler than sucrose in heat treatment,
while fructo-oligosaccharide showed the strongest reaction. The viscosity of erythritol was similar to that of oth-

er sweeteners at the same concentration (10%,

30% wj/w). The viscosity of sweeteners increased exponentially

with increasing concentration but decreased with increasing temperature following Arrhenius equation. The ac-
tivation energy for flow of 30% erythritol solution was estimated to be 10.8 kcal/g-mol.
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Fig. 1. Changes in the amount of water absorption of
sweeteners at diffrent relative humidities at 20°C. @—@:
sucrose, W—W: erythrito], H—M: xylitol, —4#: sorbitol.
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Fig. 2. Changes in saturated concentration of sweeten-
er solutions at various temperatures. @—@: sucrose,
V—W: erythritol, B—M: xylitol, —@: sorbitol.
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Fig. 3. Changes in water activities of sweetener solu-
tions on different concentration at 20°C. ®—@: sucrose,
W—V: erythritol, B—M: xylitol, —@: sorbito], A—A:
fructo-oilgosaccharide.
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Fig. 4. Changes in the absorbance of sweetener at dif-
ferent temeperatures (30% w/w sweetener). @—@: su-
crose, W—W: erythritol, B—M: xylitol, é—&: sorbitol,
A—A: fructo-oilgosaccharide.
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Fig. 5. Changes in the absorbance of sweetener-glycine
mixtures heated to 100°C at different pH (20% w/w
sweetener, 1M glycine). ®@—@: sucrose, ¥—W: erythri-
tol, E—M: xylitol, ¢—@: sorbitol, A—aA: fructo-oil-
gosaccharide.
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Fig. 6. Changes in the viscosity of various sweetener at
different concentrations (Rotational speed, 12 rpm, Tem-

perature 20°C). @—@: sucrose, ¥—WV: erythritol, lM—IB:
xylitol, ¢—: sorbitol
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Arrhenius equation: 1:]=A x Exp (E./RT)
1.1: % (cP)
E: fr5843} oA
(kcal/g mol)

R: 714 A4

T: 2%

A: A
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Table 1. Constants of Arrhenius equation expressing

the changes of the viscosity of sweetener solutions (30%
w/w) by increasing temperture at 30 rpm

Constants

Sweeteners Ccrr.elation B
A E, coefficient (R)
Sucrose 0.0289 11.17 0.99
Erythritol 0.0281 10.83 0.99
Xylitol 0.0209 11.56 0.98
Sorbitol 0.0043 16.00 0.86

Arrhenius equation: 7)=A X Exp (E/RT)
7: viscosity (cP)
E,: activation energy (kcal/g - mol)
R: gas constant
T: absolute temperaure
A: constant
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