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Abstract

The rheological studies on dilute and concentrate solutions of naked and covered barley starches were

carried out with various viscosimeters. The rheology of dilute solutions (0.05-0.3%) were characterized by

intrinsic viscosity and related parameter according to Huggins equation.

Also, the rheology of the

solutions of higher concentrations (1-5%) were characterized by time dependent characteristics and

pseudoplastic behaviors. The values of consistency index according to the power equation were exponen

tially dependent upon concentration and temperature. The results showed that the rheological propert

ies could differ greatly due to difference in varieties.

The naked barley starch exhibited higher int

rinsic viscosity, more thixotropic behavior and more dependence of consistency index on concentra

tion and temperature than the covered barlev starch.
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Table 1.
starches.

Physico-chemical properties of barley

Covered barley Naked barley

Moisture (%) 11.20 13.22
Ash (%) 0.05 0.09
Fat (%) 0.02 0.12
Protein (%)* 0.066 0.162
Gelatinization 57 63
temperature(’C)

Amylose contents 285 23.0

(%)

* N =625
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Fig. 1 Experimental Apparatus for the measure-

ment of the rheological Properties of barley starch-
water systems.
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Fig. 2 Plot of reduced viscosity vs. concentration
of barley starch solutions.
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Table 2. Calculations of viscosity from dilute barley starch solution at 30°C
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Source of Concentra- Relative Specific Reduced Inherent
starch tion viscosity viscosity viscosity viscosity
(g/dl)
Covered 0.05 1.08206 0.08206 1.64132 1.57744
barley 0.10 1.19953 0.19953 1.99333 1.81933
0.15 1.33354 1133354 2.22366 1.91895
0.20 1.47627 .47624 2.38124 1.94751
0.25 1.66649Y 0.66649 2.66397 2.04288
0.30 1.86958 .86958 2.89861 2.08572
Naked 0.0 1.08917 0.08917 1.78353 1.70844
barley 0.10 1.19135 0.19135 1.91358 1.75094
0.15 1.32554 2LTE2 1.87884
0.20 1478581 0).47881 2.39409 1.95622
0.25 1.63314 0.63319 2.53279 1.96215
0.30 1.79784 0.7978Y 2.63965 1.95538
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Frsgd Ay W gNeny ®
of gus el g 4

Fig. 1 =}

upis AAFAE Belxm Ao FHE A
A, Leidt 2% ol Me AR BF
e Agshed o,

S| F7h&

¥ (sec'x 234)

2ok, 1% &g F A8

7 sk

el (t]»'
el EA)E AR 9
sl S ghel Al g

oighi fel daikds Table 33 3o,

WL e 3
of 7 2 44§ 1 2l

=

(1 ~3%

)ol) o
K92 f%5H%AF

FE57hel

loops of gelatinized barley

shef (1 ~3%)

o] Watg HAI A
2F dHE
A2 71373}

GRS
ngtel



134 ol Al - HER - o

o 4,0,0'NAKED BARLEY
A.e.u:COVERED BARLEY
%0
&
<&
r‘
]
240
brd
s
2
)
% 000 300 3000 2000

Shear Rate, 7 (sec™)

Fig. 4 Flow curves of gelatinized barley starch
solutions at various concentrations.

Table 3. Rheological parameters of barley starch
solutions(1-3%) at 30°C

ﬁheological parameters

Source Concentration Consistency Flow
(W/V%) index, behavior
K{pa:s™™) index, n¢:

Covered 1 0.060 0.98
barley 2 0.165 0.78
3 0.462 0.79
Naked 1 0.060 0.99
barley 2 0.205 0.76
3 0.745 0.72
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Fig. 5 Flow curves of 3% naked barley starch
solution at various temperature.
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Fig. 6 Effect of temperature on the consistency of
39% barley starch solution.
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