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Effect of Phosphate on Rheological Properties of Gelatinized Rice Starch Solution
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Abstract
Rheological properties of gelatinized rice starch solutions (5%) were examined with a Brookifield viscometer.

Gelatinized rice starch solutions showed pseudoplastic flow having yield stress, i.e., Binghamplastic flow
behavior. The yield stress of gelatinized rice starch solutions was reduced by the phosphate. Phosphate in-
creased the pseudoplasticity of gelatinized nonwaxy rice starch solutions, but decreased that of gelatinized
waxy rice starch solution. The yield stress of gelatinized nonwaxy rice starch solutions held for one hour at
90°C was slightly decreased, but that of waxy starch solution was reduced by 10-fold. Phosphate reduced
the yield stress for both gelatinized nonwaxy and waxy rice starch solutions. Phosphate decreased the con-

sistency index, but did not affect the flow behavior index of the gelatinized rice starch solutions.
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Fig. 1. Plot of shear stress against shear rate of
5% gelatinized rice starch solutions
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Fig. 2. Plot of log shear stress against log shear
rate of 5% gelatinized rice starch solutions
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Fig. 3. Plot of log shear stress against log shear
rate of 5% gelatinized Akibare rice starch solution in the
absence (@) or presence (O) of phosphate
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Fig. 4. Plot of log shear stress against log shear
rate of 5% gelatinized Milyang 30 rice starch solution
in the absence (®) or presence (O) of phosphate
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Fig. 5. Plot of log shear stress against log shear
rate of 5% gelatinized waxy rice starch solution in the
absence (®) or presence (O) of phosphate
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Table 1. Rheological parameters of 5% gelatinized
rice starch solutions in the absence or presence of
phosphate

Starch i b s
(dynelem?®)  (dyne.sec/cm?)
Akibare  Control 101.9 52.0 0.65
With P 80.4 374 0.65
Milyang 30 Control 121.2 37.8 0.57
With P 88.5 32.2 0.54
Waxy Control 20.4 17.2 0.64
With P 8.0 214 0.72
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Table 2. Rheological parameters of 5% gelatinized
rice starch solutions in the absence or presence of
phosphate after holding at 90°C for 1 hr

Starch i b s
(dyne/em?)  (dyne.sec*/cm?)
Akibare Control  128.5 54.1 0.57
With P 68.7 26.3 0.53
Milyang 30 Control 97.3 36.8 0.54
With P 71.2 35.6 0.58
Waxy Control 2.5 22.2 0.80
With P 1.6 19.4 0.83

Ak o® Qadel ArAE FETY g WE R 3
4 AY 2F Aasigded, 2 A4 Axe obrivid
AP A7t A A s,

82 gho] APl o] A P4 AU
datde Adte Ao o dEde A HEUG
Z 84 A

HEzx Ay gE $E3EF npdsiA R dad e
M4 Fase APelded, PA30E ¥ FE A
¥o| Afole et & Aol F Molx| Yokd
Ay fEAE AF gL d4ady HrA & 438e

WX dS5E A

e

4 A8 3l (5%)e #&24 £A-L Brookfield
dxAz zAastdo, HE 33%9L  Herschel—
Bulkley®] #E23Aoz Hdyg + 9doed, ¢4
+Hde e Yrak #A(F, LA FA4) 2
& Bk, Ad4ardel oA 2 AE e g
g e "X gasdd, PgE ¥ 25399
Qlatgdel oale] olriaAde] Haz e RS B
v, g AE s3] A wide FE¥E
deol, HE ssd-g 9CAA 147 #AT A%
B3 AR Fslde g8 &4 ge o Fasde
v, g AE sgde 106 HE Fasdcd, e
U d4atede] HAele AR HE 2% ¥$8LH g
o] asdtded, 1 AxE opynidl AE Z e
A% dAMsdch, £ gL ¢ HE Y #F

FA4 gelE due FAugod, HEE A4
o
=2

o

Ho
fav

1 Ads, A4S
239(1987)

2. Wood, J.H., Catacalos, G. and Liberman, S.V.: J.
Pharmaceutical Sct., 52, 296 (1963)

3. Sherman, P.: Industrial Rheology, Academic Press,
New York, N.Y. (1970)

4. Charm, S.E.: J. Food Sci., 28, 107 (1963)

5. olAled, WG, =L, #FE, oAF I VI
21 E3}et3] %], 16, 29(1984)

6. A%, AR, olAld, HHTF:
2], 16, 11(1984)

7. ubed 3], ZAE, olAlg, HUFE [ FFAlEHES

, olAd IR AEAHA, 19,

LERE



370

10,
11,

12.

73 ol 5+
A, 16, 314(1984)
olAled, 3L, AT, ol WFF T4
T b sl A, 16, 273(1984)
AFEE, Ad%, oA, HiH  FFAF A
7], 16, 451(1984)
A ot uhabsbel =7 (1984)
A5, A5, fAs 3w A, 26
211(1983)
Slder, A.L. and Schoch, T.J.: Cereal Sci. Today, 4.

207 (1959)

o) 41eg

13.

14.

15.

16.

GEREE LT

Bhattacharya, K.R. and Sowbhagya, C.M.: J. Food
Sci.. 44, 797 (1979)

Kim, [.LH., Kim, S.K. and Lee, K.H.: Korean J. Food
Sci. Technol., 17, 5 (1985)

Zobel, H.F.: in Starch: Chemistry and Technology,
Whistler R.L., Bemiller, J.N. and Paschall, E.F.(ed.),
Academic Pres, Florida, Chap. 9 (1984)

Rha, C.K.: Food Technol., 32, 77 (1978)

(19871 44 1594 AHF)



