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Physicochemical Properties of Rice Affected by Steeping Conditions

Sung-Kon Kim and Jung-Bum Bang

Department of Food Science and Nutrition, Dankook University

Abstract

The effects of steeping temperature (7°,

15°, 20" and 30°C) and steeping time (2~14 hr) on the phy-

sicochemical properties of milled rice (variety: Chucheongbyeo) were investigated. The pH of the steep water
decreased as the steeping time increased, which was more pronounced at higher steeping temperature. The sol-
id loss was about 4.0% during steeping. The contents of protein, fat and ash decreased during steeping, which
was greater at elevated temperature. The lightness of rice was slightly increased, and the yellowness was de-
creased upon steeping. The water-binding capacity of rice was increased during steeping at above 15°C. The
slight increase of the swelling power of rice at 80°C was observed upon steeping. The maximum wavelengh
for the rice flour-iodine complex was moved to a higher wavelengh, but X-ray diffraction patterns remained
constant regardless the steeping conditions. The pasting properties of rice flour (10%) by amylograph in-
dicated that the peak viscosity increased as the steeping time was increased at all steeping temperatures. The
steeping resulted in the greater breakdown and the lower setback. The log peak viscosity showed a linear re-
lationship with the steeping time. The activation energy and Q,, value for the visciosity increase rate was 2,

320 cal/mole and 1.14, respectively.
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Fig. 1. Changes in pH of steep water during steeping
of milled rice (variety : Chucheongbyeo) at various
temperatures
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Fig. 2. Changes in protein content of rice flour as in-
fluenced by steeping conditions

aEdch stolv e 354 T AbEe A
AAE® e 2ALE W= ] A 7b] whe) 275} u)
2pa] o) R A\7hel) wet A pHA} Zhash
AL FAF AR F71A == Aukatel 71lskE
Aoz Mz,

e &4z
&) Az e} LA AL E v E EAFE
] FALE TCollAe] nHE &Mz 3 24
o 3.

el $AAL) S W wel ) o
sheh. 43 15, 20°%h 30°CAM S wHE ST
494 22X $ALEe WE Fol7} ai 5
A2e) A zhol w2 WS wo)A| sigkek.

A84

2417kl &
EFETE 3ok FALE TCAA
o= A Fepel Wt gl o ‘F’Q-S—E 15°C
2} 200CoAl M = 3 8417 o] 4B YAF ¢
ek 2 3 30°CellA =
upe} g o] ke A% i
= 7.60%°] 9]}

#e) w3 Akl whE AAle] Wie LR
7, 15°, 20°Cell A = 53] 2417F o] Fof] 2k} 2435

fAr o
4

)

'

>
oo
o

-H.

z‘;x]z} ] eyl
atol 54 1047k

0.90

0.85f
2: 0.80} \ 7°C
e
g 15°C
=~ 075
z
ot o
% 20°C 2
g orof
5]
<
& 065p

0.60

T S30°C
040}
1 Il 1 1 1

1 1 1
] 2 4 6 8 10 12 14
STEEPING TIME (hr]

Fig. 3. Changes in fat content of rice flour as in-
fluenced by steeping conditions
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Fig. 4. Changes in ash content of rice flour as in-
fluenced by steeping conditions O—O, 7°C; @e—e@,
15°C; &—&, 20°C; @—@, 30°C
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Table 1. Changes in physicochemical properties of
rice flour during steeping of milled rice

Stecping  Steeping Solid ~ Water-  Swelling Solubility Aws A

temperature  time  loss  binding  power at 80°C (nm)
(C) (hr) (%) capacity (%) at 80°C_ (%)

Control 0 - 128 770 6.8 0.210 558
7 2 38 128 762 42 0.226 572

4 38 129 770 42 0.224 570
6 38 133 772 A4S 0220 565
8§ 3.6 128 782 38 0.224 570
10 3.6 128 775 40 0.221 566
12 3.6 129 775 39 0.219 564
14 37 130 776 40 0.219 564

15 2 39 137 7.80 45 0.224 570
4 4.0 138 7.86 44  0.224 570
6 42 140 788 47 0.227 572
8 4.2 139 788 48 0.223 572
10 41 133 801 47 0223 572
12 39 133 8.00 48 0.220 566
14 37 132 8.02 46 0224 572
20 2 4.0 142 801 46 0223 570
4 4.3 138 800 47 0223 572
6 4.5 134 810 47 0.227 570
8 43 133 830 48 0.226 570
10 41 137 820 49 0.220 564
12 4.0 132 8.00 47 0.228 568
14 39 134 8.00 45 0227 570
30 2 41 142 3.01 48 0237 572
4 4.1 139 790 49 0.233 570
6 4.0 134 810 50 0.231 566
8 4.0 134 790 47 0.232 562
10 43 135 7.80 47 0.232 570
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Fig. 5. Amylogram of rice flour heated to 92.5°C (10%,
d.b.) A=control, B=20"C, 6 hr steeping
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Table 2. Effects of steeping conditions on amylograph indices of milled rice flour

Steeping Ste.eping Initial pasting .Pealf Viscosity . Viscoiity Breakdown  Set-back
temperature time temperature viscosity after 15 min at 50°C (B.U.) (B.U.)
(°C) (hr) O B.U) at 92.5°C (B.U)) (B.U.) e T
Control 0 67.0 500 380 650 120 150
7 2 67.0 610 445 675 165 65
4 67.0 615 450 680 165 65
6 67.0 620 455 685 165 65
8 67.0 630 460 690 170 60
10 67.0 640 460 690 180 50
12 67.0 650 470 720 180 70
14 67.0 670 520 740 150 70
15 2 65.5 610 445 675 165 65
4 65.5 615 450 680 165 65
6 65.5 620 455 685 165 65
8 65.5 630 460 695 170 65
10 65.5 640 475 710 165 70
12 65.5 650 495 730 165 80
14 65.5 635 475 710 160 75
20 2 65.5 617 460 685 157 68
4 65.5 625 465 690 160 65
6 65.5 627 470 700 157 73
8 65.5 640 480 710 160 70
10 65.5 650 490 720 160 70
12 65.5 660 500 740 160 80
14 65.5 610 460 700 150 90
30 2 65.5 635 480 700 155 65
4 65.5 645 493 715 150 70
6 65.5 655 500 730 155 75
8 65.5 627 465 700 162 73
10 65.5 600 440 680 160 80
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Fig. 6. Relationship between log amylograph peak
viscosity and steeping time of milled rice at various
temperatures The log peak viscosities after 14hr at 15°
and 20°C, and 8hr at 30°C were decreased
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Table 3. Peak viscosity increase rate constant of mill-
ed rice flour at various steeping temperatures

Steeping temperature ("C) k (log viscosity hr')

7 0.0024
15 0.0027
20 0.0029
30 0.0033
Fa(cal/mole) 2320

Qo 1.14
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