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Rheological Properties of Konjac Glucomannan Dispersons
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Abstract

Konjac(@morphophallus konjac) glucomannan dispersions were prepared from konjac flour, pretreated
konjac flour and purified glucomannan. Konjac glucomannan dispersions showed non-Newtonian fluid
behavior without yield stress and higher shear stress at fixed shear rate than the dispersions of
gum xanthan, gum carrageenan and sodium alginate. While temperature increased, shear stress at
fixed shear rate of konjac glucomannan dispersion steadily decreased. The apparent viscosity of konjac
glucomannan dispersion was in its maximum at pH 7, whereas decreased on the outskirts of pH
7. The change in apparent viscosity was not found up to 1% sodium chloride addition in case of
konjac glucomannan dispersion. However, the apparent viscosity of konjac glucomannan dispersion
decreased up to sugar addition of 10%, afterwards increased.
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Fig. 1. Power law curves at various concentration of
polysaccharide
The concentrations of polysaccharide dispersions in pa-
nel A, B and C were 0.3, 06 and 10%, respectively.
Symbol designation: (C), konjac flour; (@), pretreated
konjac flour; (0), purified glucomannan; (M), gum xan-
than; (»), gum carrageenan; (A), sodium alginate
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Table 1. Effects of concentration on the rheological
parameters of polysaccharide dispersions

Concentration K
(%) " (P,-s")

Konjac flour

0.3 1.21 0.004

0.6 1.02 0.047

1.0 1.08 0.144
Pretreated konjac flour

0.3 0.99 0.050

0.6 0.55 2.928

10 — b .
Purified glucomannan

0.3 097 0.042

0.6 0.69 1.341

1.0 0.65 12.134
Gum xanthan

0.3 0.41 0.553

0.6 0.16 5.517

1.0 0.16 8.796
Gum carrageenan

0.3 0.89 0.013

0.6 0.63 0.140

1.0 0.30 5.628
Sodium alginate

0.3 0.85 0.049

0.6 0.95 0.111

1.0 0.86 0.594

UNot determined owing to high viscosity which can not
be measured with this measuring cup
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Fig. 2. Power law curves of 0.6% pretreated konjac
flour dispersion at varying temperature

Symbol designation: (O), 20T ; (@), 35T ; (1), 45T ; (W),
55T ; (a), 65C

Table 2. Effects of temperature on the rheological pa-
rameters of 0.6% pretreated konjac flour dispersion

Temperature K
(c) " (P,s"
20 0.64 1.970
35 0.80 0.584
45 0.79 0.537
55 0.82 0.394
65 097 0.118
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Fig. 3. Effects of pH on the apparent viscosity of 0.6%
polysaccharide dispersions
The shear rates in panel A and B were 117.44 and
234.88 s, respectively. Symbol designation: (@), konjac
glucomannan; (M), gum xanthan; (A), gum carrageenan;
(@), sodium alginate
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Fig. 4. Effects of sodium chloride addition on the appa-
rent viscosity of 0.6% polysaccharide dispersions
The shear rates in panel A and B were 11744 and
234.88 571, respectively. Symbol designation: (@), konjac
glucomannan; (M), gum xanthan; (A), gum carrageenan;
(@), sodium alginate
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Fig. 5. Effects of sucrose addition on the apparent vis-
cosity of 0.6% polysaccharide dispersions
The shear rates in panel A and B were 11744 and
234.88 s 1, respectively. Symbol designation: (@), konjac
glucomannan; (@), gum xanthan; (a), gum carrageenan;
(@), sodium alginate
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