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Abstract

Effects of steeping of waxy rice in water at 20T for 6 or 30 hr on physicochemical properties
of rice flour and molecular structure of starch were examined. pH of the steep water was decreased
upon steeping. The lightness of the flour was gradually increased, while redness and yellowness were
decreased as steeping time increased. The protein content was linearly decreased during steeping
period. The fat content was sharply decreased from 18hr of steeping. The ash content rapidly decreased
up to 12hr of steeping. The water-binding capacity was increased up to 12hr of steeping and decreased
thereafter. The swelling power at 80C was consistently increased during steeping period. The amylog-
raph peak viscosity showed a linear relationship with the steeping time. The molecular structure

of starch was not affected by steeping.
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Fig. 1. Changes in pH of steep water during steeping
of waxy rice at 20°C
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Table 1. Effects of steeping of waxy rice at 20°C on
L, a and b values

Table 2. Water-binding capacity, swelling power and
solubility of waxy rice during steeping at 20°C

Steeping time

(hr) L a b
0 92.1 —0.5 4.1
6 92.0 —0.5 3.3

12 92.6 —-0.5 2.9

18 92.9 —0.8 2.7

24 92.8 —-08 2.7

30 92.9 -1.0 2.3

o————@ ; protein
10~ —k:fat  —0.8
A————a:ash
gr —H0.7
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£ <
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Fig. 2. Changes in protein, fat and ash contents of
waxy rice during steeping at 20°C
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Steeing Water binding Swelling power Solubility
time capacity at 80T at 80T
(hr) (%) (%)

0 118 12.1 56.9
6 124 146 67.5
12 134 15.0 70.2
18 109 15.6 71.2
24 109 164 72.0
30 110 144 70.9

Table 3. Amylograph indices of 10% waxy rice flour
suspension as influenced by steeping time at 20°C

Steeping Peak Break- Set- Viscosity
time viscosity down?* back® at 50T
(hr) B.U) (B.U) B.U) B.U)

0 190 50 20 160

6 230 80 20 160

12 245 85 20 180

18 300 120 20 200

24 315 130 20 210

30 360 150 20 230

aDifference in B.U. between peak viscosity and viscosity
at 95C after 15 min
bDifference in B.U. between viscosity at 50C and viscosity
at 95C after 15 min
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Table 4. Inherent viscosity, chain length and $-amyloly-
sis limit of waxy rice starch

Fxpeha]A] A 253 A5 $(1993)

Table 5. Constitutive chain population (%) of waxy rice
starch after hydrolysis with {3-amylase

Steeping Inherent  Chain length B-Amylolysis peak
time viscosity  (glucose unit) limit Soaking peak [ peak 1I PP I
(hr) (mi/g) (%) time(hr)
0 158 224 58.8 0 40.7 59.3 145
6 151 225 58.7 6 409 59.1 145
12 147 222 59.8 12 39.7 60.3 151
18 153 21.6 60.2 18 395 60.4 152
24 164 22.4 60.5 24 394 60.6 1.53
30 168 22.3 59.2 30 40.0 60.0 1.50
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Fig. 3. Elution profile on Sepharaose CL-2B of waxy
rice starch
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Fig. 4. Changes of Aq: (A) and A...(®@) of waxy rice
starch during hydrolysis with 2.2 N HCIl at 35°C
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