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Effect of Drying Methods on Physicochemical Properties of Agar

Oc-Do KM, Yuck-Yong KiM, Nahm-Gull Lee*, Young-Je CHO* and Kang-Ho Leg*
Myeong Shin Chemical Ind. Co., LTD., Yangsan 626-840, Korea
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To investigate the effect of drying methods on the physicochemical properties of agar, gel strength,
viscosity, melting and setting point, and phase transition by differential scanning calorimetery (DSC)
during its heating were determined. In addition the structural differences of agar powder by scanning
electron microscope (SEM) was examined.

The most shortest onset temperature of gel strength increase was extruding method among any other
methods.

Viscosity of agar with hot air method, 400.00 cps at 45C, was markedly increased, but with spraying
and extruding ones were little change. '

The melting and setting point, and the temperature for maximum endothermic and enthalpy for agar
with extruding one, 80.01C, 36.05C and 61.72C, 0.73 cal/g, respectively, were lowest among the drying
ones. But in the case of reheating after gelling, there were little change in all methods. Observing the
surface structure of agar with SEM, extruding method showed the most unstable with absorptive

property.
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1994; Rochas et al., 1989; Piculell and Rymden, 1989),
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Fig. 1. Effect of drying methods on gel strength
of 1.5% agar solution during heating,
O: Hot air drying
A: Spray drying
[J: Extrusion drying
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Fig. 2. Effect of drying methods on viscosity of
1.5% agar solution during cooling.
O: Hot air drying
A: Spray drying
[J: Extrusion drying
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Table 1. Effect of drying methods in melting and setting point of agar solution

Drying method

Melting point(C)

Setting point(T)

Hot air- 11017 £ 2.14 4053 + 122
Spray 90.05 £ 3.05 39.54 + 1.09
Extrusion 80.01 + 147 36.05 + 1.03
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Fig. 3. DSC thermograms of agar suspension
showing effect of drying method.
A: Hot air drying
B: Spray drying
C: Extrusion drying
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Table 2. Effect of drying methods on thermal properties of agar suspension (heating rate=5C/min)

Drying method To'() Tp*(C) TcX() AH*(cal/g)
Hot air 81.20 9551 112.14 322
Spray 60.11 7645 89.54 153
Extrusion 41.30 61.72 80.50 0.73
' Onset temperature
* Peak temperature
* Conclusion temperature
* Enthalpy
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Fig. 5. SEM micrographs of agar powder produc-
ted by various drying method (5,000X).
A: Hot air drying
B: Spray drying
C: Extrusion drying
P: Pore
G: Gap
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