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Abstract

The physicochemical properties of tagatose, a low calorie sweetener, was investigated. Rheological property
of tagatose solution was found to be Bingham fluid. As the concentration of tagatose increased from 10 to
50% 4t 25°C, the viscosity increased from 1.65 to 5.14 cp. When the temperature of 40% tagatose solution
increased from 15 to 55°C, the viscosity decreased from 4.59 to 2.33 cp. The melting onset temperature and
endothermic enthalpy of tagatose were 130.4°C and -202.3 J/g, respectively, which were obtained from the
analysis of differential scanning calorimetry. Tagatose showed higher water absorption than sucrose under 85~
100% of relative humidity. Tagatose was less soluble than sucrose at 20~70°C. Water activity of tagatose in
60% concentration was 0.892, which was lower than 0.957 of sucrose solution. Tagatose solution adjusted
from pH 2 to pH 12 was stable after 3 days. Amount of tagatose was not changed after heat treatment at
154°C for 4 hours. But a browning reaction was found and absorbance of a tagatose solution increased with

heat treatment.
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Differential scanning catorimetry (DSC)
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Table 1. Comparative evaluation of carbohydrate sweeteners
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Fig. 1. Effect of concentration on the viscosity of tagatose
at 25°C. O—O: 10% tagatose solution, M—M: 20%
tagatose solution, [—{1: 30% tagatose solution, @—@:
40% tagatose solution, A—2A\: 50% tagatose solution.
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& Jehisich 10% £-92] HEE 1.65 cp, 20% £
£ 2.14 cp, 30% 482 2.55 cp, 40% £-4 3.61 cp,
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Characteristics D-tagatose Sucrose” Sorbitol” Erythritol”
Sweetness 0.92 1.0 0.5~0.6 0.5~0.75
Taste Clean Clean Clean Clean

/no aftertaste /no aftertaste /no aftertaste /no aftertaste
Cooling effect No No Yes Yes
Gross energy 4 keal/g” 4 keal/g 4 keal/g 4 kcal/g
Metabolizable energy 2 keal/g” 4 kcal/g 2.4 keallg 4 kcal/g
Available energy 0 kcal/g” 4 kcal/g 4 keal/g 0.4 kcal/g
Dental aspect Noncariogenic” Cariogenic Noncariogenic Noncariogenic
Insulin demand None? High None None
Physical form Crystals Crystals Crystals Crystals
Melting point 134°C 185°C 110°C 121°C
Laxative effect Low None High Medium

reference 12.
Jreference 15.
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Fig. 2. Effect of temperature on the viscosity of tagatose
with 40% soltion. O—O: 55°C, m—m: 45°C, (O—{:
35°C, @—@: 25°C, A—A: 15°C.
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Fig. 3. DSC thermograms of tagatose and sucrose.

Table 2. DSC characteristics of tagatose and sucrose

To (0 T (CP Tc (CY AH (g)°

Tagatose 130.4 144.0 155.6 -202.3
Sucrose 187.1 192.8 195.8 -133.2

UT,: onset temperature.
>T,: peak temperature.

' conclusion temperature.
“AH: enthalpy.
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Fig. 4. Changes in water activities of tagatose and sucrose
solutions on different concestration at 20°C.
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Fig. 5. Changes in the amount of water absorption of
tagatose and sucrose at different relative humidities at
20°C.
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Fig. 6. Changes in saturated concentration tagatose and
sucrose solutions at various temperatures.
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Fig. 7. Changes in residual concentration of tagatose at
different pH.
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Fig. 8. Changes in residual concentration of tagatose
heated to 154°C.
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Fig. 9. Changes in the absorbance of tagatose selution
after different heat treatments.
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