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Effect of Phosphate on Rheological Properties of Rice Starch Suspension.
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Abstract

Rheological properties of 5% starch suspension were investigated using a capillarity tube viscometer. Non-
glutinous and glutinous rice starch suspensions at 30-60°C, and 30-55°C, respectively, had no yield stress

and showed dilatant flow behavior in the absence or presence of phosphate. However, flow behavior of non-
glutinuous starches at 65°C and glutinous starch at 60°C was pseudopalastic. Flow activation energies for
rice starch suspensions were 0.88-1.45 kcal/mole at 30-50°C and about 45-73 kcal/mole 60-65°C. Flow activa-
tion energy in the presence of phosphate was 90-182 kcal/mole at 60-65°C. Akibare starch had the highest
activation energy, and glutinous starch the lowest.
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Fig. 1. Experimental apparactus for the measurement

of viscometric parameters of rice starch suspensions
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Fig. 2. Volumetric flow rate against shear stress at the
wall of 5% Akibare rice starch suspension in the

absence (left) or presence (right) of phosphate
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Fig. 3. Volumetric flow rate against shear stress at the
wall of 5% Milyang 30 rice starch suspension in the
absence (left) or presence (right) of phosphate
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Fig. 4. Volumetric flow rate against shear stress at the
wall of 5% waxy rice starch suspension in the absence
(left) or presence (right) of phosphate
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Table 1. Viscometric constants of 5% Akilbare rice
starch suspension in the absence or presence of
phosphate

Measuring Flow Consistency

Treatment temperature behavior index, b

(°C) index, s (—) (dyne. sec/om® )

Control 30 1.20 0.027
40 1.16 0.022
50 1.16 0.027
60 1.14 0.025
65 1.00 0.134
70 1.00 0.580
With P 30 1.15 0.050
40 1.18 0.028
50 1.19 0.024
60 1.056 0.046
65 0.85 2.397

Yield stress was negligible

Table 2. Viscometric constants of 5% Milyang 30 rice
starch suspension in the absence or presence of
phosphate

Measuring Flow Consistency
Treatment temperature behavior index, b
(°C) index, s (=) (dyne. sec/em® )
Control 30 1.20 0.027
40 1.18 0.022
50 1.16 0.027
60 1.20 0.025
65 1.02 0.134
70 1.00 0.580
With P 30 1.22 0.050
40 1.22 0.028
50 1.19 0.024
60 1.16 0.046
65 0.96 2.397

Yield stress was negligible
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Table 3. Viscometric constants of 5% glutinous rice
starch suspension in the absence or presence of
phosphate

Flow

behavior

Measuring Measuring Consistency

Treatment temperature index, b

(°C) index, s (—) (dyne. sec/cm? )
Control 30 1.19 0.029

40 1.18 0.028

50 1.18 0.028

55 1.16 0.036

60 0.94 0.075
With P 30 1.18 0.023

40 1.18 0.023

55 1.18 0.028

60 0.96 0.179
Yield stress was negligible
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Table 4. Consistency index of 5% rice starch suspensions in the absence or presence of phosphate
Temperature Akibare Milyang 30 Waxy
©C) Control  With P Control ~ With P Control  With P
30 0.021 0.019 0.021 0.018 0.020 0.020
40 0.023 0.021 0.022 0.021 0.020 0.020
50 0.023 0.022 0.024 0.021 0.022 0.022
55 — — - — 0.028 0.028
60 0.026 0.041 0.024 0.028 0.080 0.222
65 0.135 2.445 0.121 0.687 — -
70 0.606 — 0.341 — -
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Fig. 5. Effect of temperature on consistency index of
5% Akibare rice starch suspension in the absence (¢)
or presence (o) of phosphate
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Table 5. Flow activation energy of 5% rice starch
suspensions in the absence or presence of phospheate

Flow activation energy
(kcal/mole)

30°C - 50°C 60°C - 65°C

Starch Treatment

Akibare Control 0.88 73.68
With P 1.42 182.89
Milyang 30 Control 1.30 72.37
With P 1.45 143.16
Waxy Control 0.92 45.57*
With P 0.92 89.88°

“Measuring temperature range of 55°C~60°C
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