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Abstract

The effects of alum(Al-K(SO4).-12H;0) on the rheological properties of 3~9%(w/v) gelatinized solu-
tions of nonwaxy and waxy rice starches were investigated to evaluate the possibility of utilizing
a starch modifying agent. Gelatinized non-waxy and waxy rice starch solutions showed a pseudoplastic
flow behavior with yield stress. Pseudoplasticity of two rice starch solutions increased by the addition
of alum(0.05~1.0%, w/w). Alum increased the yield stresses and-consistency indexes of two rice
starches and these values decreased with increasing starch concentration. Also, alum(0.5%, w/w) increa-
sed the flow activation energy of gelatinized waxy rice starch solution and activation energy decreased
with increasing waxy rice starch concentration in the range of 3~7%(w/v), but for the nonwaxy rice
starch, activation energy decreased at starch concentration of 7%(w/v). From the above results, it
was found that alum had the possibility of utilizing a modifying agent for the rheological property

of gelatinized starch solution.
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Fig. 1. Flow curves for non-waxy rice starch pastes in
the absence(left) and presence(right) of 0.5%(w/w)
alum
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Fig. 2. Flow curves for waxy rice starch pastes in the
absence(left) and presence(right) of 0.5%(w/w) alum
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Table 1. Rheological parameters of non-waxy and waxy rice starch pastes at various alum concentrations

Starch Alum Rheological parameters
concen- concen- Flow behavior Yield stress Consistency
tration tration index, n (—) t,(Pa) index, K(Pa-s")
(%) (w/w%) non-waxy waxy non-waxy waxy non-waxy waxy
' 0.00 0.73 0.70 0.31 0.50 0.81 047
0.05 0.74 - 0.33 - 0.22 -
3 0.10 0.75 - 041 - 0.29 -
0.50 0.72 0.69 049 0.25 0.37 0.15
1.00 0.79 - 0.24 - 0.20 -
0.00 0.63 0.73 5.84 123 314 1.50
0.05 0.60 0.73 10.30 1.00 3.84 1.08
5 0.10 0.59 0.69 18.44 0.96 4.30 0.85
0.50 058 0.70 30.55 0.22 4.70 0.36
1.00 0.65 0.72 1.79 0.08 0.72 0.14
0.00 0.60 0.77 20.07 1.79 3.25 242
0.05 0.58 0.76 39.66 1.67 6.93 240
7 0.10 0.54 0.71 45.54 156 7.75 2.31
0.50 0.56 0.69 39.28 0.66 5.78 0.59
1.00 0.57 0.68 15.82 0.25 0.76 0.59
0.00 057 0.79 47.86 191 6.15 3.23
0.05 0.56 0.78 72.00 1.80 9.20 2.89
9 0.10 0.57 0.76 65.98 1.77 7.55 2.51
0.50 0.59 0.77 63.31 0.87 6.65 121
1.00 0.59 0.75 16.48 0.51 347 0.73
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Table 2. The values of Ky and Co for rice starch pas-
tes in the absence and presence of 0.5(w/w) alum

Table 3. The values of Kc and B for rice starch pastes
in the absence and presence of 0.5%(w/w) alum

Sample Ky(Pa-sm?  Co(g/100 mi)®
Control
Non-waxy 1.06 261
Waxy 0.16 147
With alum
Non-waxy 242 27
Waxy 0.19 0.33

YConstant denoting dependency of starch concentration
on the yield stress

DConcentration corresponding to the onset of close-pac-
king of the starch granules
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Table 4. Rheological parameters of non-waxy and waxy rice starch pastes in the absence and presence of 0.5%(w/w)

alum
Starch Measuring Rheological parameters
concen- temperature Flow behavior Yield stress Consistency
tration © index, n (—) 7,(Pa) index, K(Pa-s"
(%) non-waxy waxy non-waxy waxy non-waxy waxy
Control
30 0.73 0.70 0.31 0.50 0.18 047
3 50 0.70 0.70 0.20 0.35 0.16 046
60 0.70 0.69 0.19 0.26 0.13 044
70 0.69 0.69 0.14 0.11 0.11 0.42
30 0.63 0.73 5.84 123 3.14 1.50
5 50 0.61 0.72 222 1.13 221 1.03
60 0.60 0.70 1.74 1.02 1.74 0.95
70 0.57 0.70 048 0.84 1.36 0.86
30 0.60 0.77 20.07 1.79 325 242
7 50 0.60 0.71 18.98 1.70 2.54 224
60 0.59 0.70 10.39 1.68 1.76 2.09
70 0.57 0.70 2.20 119 1.25 1.85
With alum
30 0.72 0.69 0.49 0.25 0.37 0.15
3 50 0.67 0.69 0.26 0.13 0.23 0.11
60 0.62 0.67 021 0.10 0.20 0.08
70 0.59 0.65 0.17 0.03 0.15 0.08
30 0.59 0.69 30.55 0.96 4.70 0.85
5 50 0.56 0.67 22.83 0.81 224 0.78
60 0.54 0.67 16.49 073 1.83 0.71
70 0.54 0.66 8.86 0.60 1.54 0.59
30 0.59 0.71 39.28 1.56 5.78 2.39
7 50 0.55 0.66 35.71 1.38 545 2.20
60 0.55 0.64 33.94 1.28 3.83 2.04
70 0.53 0.62 31.52 1.12 3.56 1.72
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Fig. 3. Arrhenius plots for non-waxy(left) and waxy(ri-
ght) rice starch pastes in the absence and presence of
alum

O—0Q, 3% starch; @—®@, 3% starch+0.5%(w/w) alum
O—0, 5% starch; B—M, 5% starch+05%(w/w) alum
A—2, T% starch; a—aA, 7% starch+05%(w/w) alum

Table £. The values of Ao and Ea for rice starch pas-
tes in the absence and presence of 0.5%(w/w) alum
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