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Rheological Properties of the Gelatinized Yam Starch Solution
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Korea Food Research Institute

Abstract

To increase utilization of Korean yam, the rhelogical properties of gelatinized yam (Dioscorea aima-
doimo) starch solutions at various concentrations (1~5%) and temperature (30~60C ) were investiga-
ted. The rheological behavior of gelatinized yam starch solutions was illustrated by power-law model
and Casson equation and exhibited pseudoplastic behavior with yield stress. The pseudoplasticity of
starch solutions increased largly concentration of starch increased. As the temperature increased from

30T to 60T,

the dependency of starch concentration decreased, B were decreased from 0.40449

to 0.39352. The activation energy of flow of gelatinized yam starch solutions were increased from
4.1415 to 5.45329X10° J/kg-mol by increasing starch concentration from 1% to 5%.
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T ! Agk-$-#(shear stress, Pa)

y . Agkd % (shear rates, 1/S)

napp' 2B 7] A% (apparent viscosity, Pa-s)

M. . 78 2®7] HX(infinite apparent viscosity, Pa-s)

Ea:@ % @4 3}oll) A (activation energy of flow, J
/kg*mol)
713 4 (1/kg- mol - K)

T : A% (absolute temperature, K)

K. K, : Ax2% #<(consistency index, Pa-s ")

n . fEx]4=(flow behavior index)

Y o

0
in

oo P = o
b & i

AR ewo] thate] hi Ao R 30T A A
0~2500(1/S) 7] wshA] 7o kg2
Fig. 13} 2t} Aubas 7t 27tk wPE%
AdHo g Zrlslglon lE e
Fe AEs vehle] wpdR bl 3 E
o7} AaAlele oF 4 qlgdoh ofHE Fslele)

418 Power law models ’} Casson?loll 814

z
g § 0

i)
2o
EiF

Sodo Mo v e
i
N

S oo

ot & it rlo
iin3
&
) rr
.%
8
o
&
—
*.
i3
\
LN
:_

N = - AR
3~5%=2 FIVEE, 07828 083 5, 0.6069~0.6872,
0.4619~0.58798 7tz 7k4sto] o7biAle] F7she
Aeg ek dxrx A% r(K) EA-E ol 3=
d8 E “k-ioﬂ ME Exvt
PRESE Soloh 9E wol AEEs AYen
Bl o3 odskS uki= vjo iz L}qut} g, slE-

F7Es]A] Al 24 W A6 3 (1992)

Shear stress(Pa)

o 500 1000 1600 2000 2500
Shear rate(1/8)

Fig. 1. Flow curves of gelatinized yam starch solutions
at 30T
®—©O; 1% WM, 2%, A—A; 3%,
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Table 1. Rheological parameters of the gelatinized yam
starch solutions

Concentration Temperature Power law model Casson model

(%) () KPa-s™" n ) C(Pa)
1 30 0.0087 0.7857 097 0.0166
40 0.0084 0.7757 096 0.0142
50 0.0084 0.7585 0.96 0.0155
60 0.0089 0.7374 094 0.0154
2 30 0.0167 0.8279 1.00 0.0771
40 0.0129 0.8408 099 0.0325
50 0.0110 0.8486 0.98 0.0124
60 0.0097 0.8484 099 0.0119
3 30 0.05773 0.7828 1.00 0.5410
40 0.03360 0.8187 1.00 0.1725
50 0.02668 0.8340 1.00 0.1101
60 0.02533 0.8335 1.00 0.1108
4 30 0.5219 0.6069 1.00 4.3090
40 0.1886 0.7013 1.00  1.4790
50 0.1640 (0.7051 1.00 1.3400
60 0.1923 0.6872 1.00 1.1050
5 30 41020 04619 099 23.9200
40 1.1860 0.5949 1.00 79780
50 0.9535 0.6032 1.00 6.4720
60 1.0810 0.5879 1.00 7.5760
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Fig. 2. Effect of concentration on apparent viscosity
of gelatinized yam starch solutions at 1500(1/S)
A—aA; 60C, m—N; 50C, a—n; 40T, [1—0; 30T

Table 2. Values of n, and B of the gelatinized yam
starch solutions at various temperatures

Temperature  Concentration . B ot
©) (%) (Pa-) (-)
30T 1-5 0.00073 040449 0.9998
40T 1-5 0.00066 0.38577 0.9986
50 1-5 0.00059 0.38318 0.9989
607C 1-5 0.00052 0.39352 0.9991
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Fig. 3. Arrehinus plots of gelatinized yam starch solu-
tions at 1500(1/S)
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Table 3. Values of n,. and Ea of the gelatinized yam
starch solutions

Concentration Temperature n., Ea N
%) K)  (Pa-s) (X10°/kg-mol) "
1 303-333  0.00004 4.1415 0.9939
2 303-333  0.00008 4.3778 0.9937
3 303-333  0.00008 5.3451 0.9989
4 303-333  0.00017 5.1517 0.9991
5 303-333  0.00068 5.4539 0.9412
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