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The Effect of the Varieties and Particle Size
on the Properties of Rice Flour
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Abstract

Seven rice varieties(Suweonjo, Suweon232, BG276-5, IR44, IR41999-139, Suweon230 and Yongjubyeo) were
used to study the effect of particle size on the physicochemical properties(proximate analysis, color values,
amylogram, water absorption index and water solubility index) of rice flours. Suweonjo had the highest amy-
lose content (27.07%) and Yongjubyeo had the lowest one (17.17%). Suweonjo had the highest protein con-
tent (11.36%) and [R44 had the lowest one (6.75%). Protein content of rice flours prepared in a pin mill
was decreased as particle size of rice flours decreased. L value of rice flour was increased as particle size
of rice flours decreased while b value and AE value decreased. Maximum viscosity, cold paste viscosity,
breakdown, total setback in amylogram properties were increased as particle size of rice flours decreased
while initial paste temperature decreased. Water absorption index (WAI) and water solubility index (WSI)
were increased as particle size of rice flour decreased.
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Table 1. Proximate analysis of various rice flours(%)

Varieties Amylose Lipid  Protein Ash
Suweonjo 27.1¢ 0.5" 11.4° 0.5¢
Suweon 232 26.6° 0.4 10.1° 0.4
BG276-5 24.67 0.4° 9.3 0.4¢
[R44 24.1¢ 0.5" 6.8° 0.3¢
1R41999-139 22.0¢ 0.5 9.1¢ 0.5°
Suweon 230 20.0° 0.7 7.5¢ 0.5°
Yongjubyeo 17.2% 0.7 8.7 0.6

“!Means in columns with different superscript letters are
significantly different(p<0.05)
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Fig. 1. Particle size distribution of rice flours prepared in
a mill on rice varieties.

Table 2. Protein contents of rice flours in different par-
ticle size range(%)

Particle size range (um)
Varieties <106~ 106~ 125~ 150~ 180~ 250~
125 150 180 250 425
Suweonjo 105 105 110 120 123 118
Suweon 232 80 81 88 102 112 110
BG276-5 8.5 8.5 88 105 11.1 104
IR44 94 96 96 96 96 112
IR41999-139 8.1 8.3 8.5 93 99 99
Suweon 230 6.7 6.9 6.8 7.7 94 94
Yongjubyeo 8.3 8.7 9.1 9.2 92 92
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Table 3. Color values of rice flours in different particle size range
Varieties Suweonjo Suweon 232 BG276-5
particle size L a b AE L a b AE L a b AE
Standard 89.1 03 7.0 6.3 90.2 0.4 6.1 54 89.8 04 6.6 5.9
<106 um 88.7 0.5 54 4.7 90.5 0.6 4.7 4.1 89.8 0.5 4.7 4.0
106~125 um 88.7 0.6 5.6 49 90.7 04 458 43 89.9 0.2 5.1 4.5
125~150 um 88.1 0.4 6.2 5.6 90.3 0.6 5.2 4.6 89.4 04 5.6 49
150~180 pm 86.7 04 74 72 889 0.7 6.5 57 87.2 0.4 73 6.8
180~250 pm 85.6 0.3 8.4 8.2 873 02 7.7 72 86.7 0.2 7.3 8.3
250~425um  84.7 02 8.6 9.0 874 0.6 74 6.8 86.5 04 7.6 8.8
Varieties IR44 1R41999-139 Suweon 230
article size L a b AE L a b AE L a b AE
Standard 86.7 0.3 8.0 77 88.1 0.5 7.1 64 89.0 0.1 7.3 6.6
<106 pm 89.6 04 5.8 5.1 89.3 038 56 4.9 89.8 0.9 53 4.6
106~125 um 89.4 0.8 6.2 54 89.3 1.0 5.6 49 89.5 0.7 54 4.7
125~150 pm 89.0 0.8 6.7 59 88.7 1.5 6.0 53 89.9 03 57 52
150~180 pm 88.2 10 7.1 6.4 88.1 0.5 6.7 6.0 89.0 05 6.4 57
180~250 um 86.2 1.0 8.3 8.0 86.1 0.6 7.6 7.6 87.0 03 74 6.9
250~425 um 85.7 0.6 8.5 85 85.3 05 7.6 7.8 86.4 05 8.1 7.8

Varieties Yongjubyeo

particle size L a b AE
Standard 88.3 0.1 7.6 6.9
<106 pm 90.7 0.7 54 49

106~125 pm 90.7 0.4 5.7 5.2
125~150 pm 90.1 03 6.5 5.8
150~180 pm 89.5 0.5 7.3 6.5
180~250 pm 88.2 04 7.9 72
250~425 um 87.1 0.2 8.1 76
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Table 4. Amylogram properties for various rice flours on
particle size (B.U.)

Varieties A P H C PH CP CH
Suweonjo(S) 78 120 120 200 0 80 80
<106 um 66 300 245 740 55 440 495

106~125 pm 665 300 245 640 55 340 395
125~150 um 65 215 205 560 10 345 355
150~180 um 3 148 148 315 0 167 167
180~250 um 80 90 90 255 0 165 165
250~425 um 83 78 78 213 0 135 135

Suweon 232(S) 66 340 340 510 0 170 170
<106 um 65 670 550 860 120 190 310
106~125 um 65 720 600 860 120 140 260
125~150 pm 665 685 600 860 85 175 260
150~180 um 665 528 528 860 0 332 332
180~250 um 785 400 400 740 0 340 340
250~425 um 80 350 350 550 0 200 200

BG276-5(S) 75 690 590 900 100 210 310
<106 um 72 800 540 840 260 40 300
106~125 pm 73 838 610 840 228 2230
125~150 pm UR] 795 600 840 195 45 240
150~180 um 735 640 570 830 70 190 260
180~250 pum 755 520 S10 830 10 310 320
250~425 um 785 520 510 850 10 330 340

LR 44(S) 72 140 140 280 0 140 140
<106 pm 675 240 200 400 40 160 200
106~125 pm 72 210 195 360 15 150 165
125~150 um 72 200 180 360 20 160 180
150~180 pm 785 160 156 265 4 105 109
180~250 um 78 108 108 220 0 112 112
250~425 pm 81 100 96 143 4 43 47

LR 41999-139(S) 795 670 390 640 280 -30 250
<106 um 74 638 365 650 273 12 273
106~125 um 74 610 350 640 260 30 290
125~150 um 74 480 340 595 140 115 255
[50~180 um 74 435 335 575 100 140 240
180~250 pm 75 420 320 570 100 150 250
250~425 pm 795 198 190 324 8 126 134

Suweon 230(S) 66 340 340 510 0 170 170
<106 pm 635 570 490 860 80 290 370
106~125 pm 635 570 480 860 90 290 380
125~150 um 65 570 530 860 40 290 330
150~180 um 655 485 440 760 45 275 320
180~250 pm 66 420 420 660 0 240 240
250~425 pm 605 290 290 620 0 330 330
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Table 4. Continued.

Varieties A P H C P-H CP CH
Yongjubyeo (S) 69 710 380 580 330 -130 200
<106 pm 66 680 320 790 360 110 470

106~125 um 665 680 386 780 294 100 394
125~150 pm 67 680 380 770 300 90 390
150~180 um 69 680 400 730 280 50 330
180~250 um 69 680 390 730 290 50 340
250~425 um @5 670 380 729 290 59 349
S: Standard A: Initial paste temperature (°C), P: Maximum
viscosity (B.U.), H: Minimum viscosity (B.U.) C: Cold
paste viscosity (B.U.), P-H: Breakdown, C-P: Setback, C-
H: Total setback, B.U.: Brabender unit
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Fig. 2. Water absorption index(WAI) of rice flours on
particle size at 25°C, 50°C, 90°C.
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Fig. 3. Water solubility index(WAI) of rice flours on
particle size at 25°C, 50°C, 90°C.

Z’IA = O

T L A0 oldEe s FEe iz}
27.1%2 71 E9kT, 45WE 17293 7 B gt
< vielfigich i IR UL 114%2 7R
BT R447} 6.8%2. 7P i) Pin millg o] 4
Blod dAZ 27NN B8 A7) ixtar|e wt
£ ksl ek ix=mr) 7 ARagel oel fhas)
Aok BE EFAM Uztz27)7) gkl ael Ay
T FUhslded bit 9 JERE Ao A
Z7)el W opdR I EAE RE FFM A
23717} ZAESF IIPYA T Fhasied o) 3
aA® Pzhr)e]l HE breakdown ¥ total setback--
Z7Vslant. et setback®] e dzl=vlel olet
A edleh D A== FFHEE R Y &
7Vgtell el Frbshe AE7E W AolE HeFg]
o FEERAe Y RS dxlmriv) A
s X7} F71gkel wel Folsle AdgE ey
gom FFSAT AelE RodFgr)

1.

18.

. Bhattacharya,

. Juliano,

1547

2 H

.Kum, J.5., Lee, S.H., Lee, HY.,, Kim KH. and Kim,

Y.I. Effect of different milling methods on distribution
of particle size of rice ftlours. Korean J. Food Sci.
Technol. 25: 541-545 (1993)

.Kum, J.S., Lee, S.H., Lee, HY.,, Kim K.H. and Kim,

Y.I. Effect of different milling methods on physico-
chemical properties and products. Korean J. Food Sci.
Technol. 25: 546-551 (1993)

. Halick, J.V and Kelly, VJ. Gelatinization and pasting

characteristics of rice varieties as related to cooking
behavior. Cereal Chem. 36: 91-95 (1959)

. Cagampang, G.B., Perez, C.M. and Juliano, B.O. A gel

consistency test for eating quality of rice. J. Sci. Food
Agric. 24: 1589-1593 (1973)

. Mendes, EP., Brilhante, S., Suzuki, H., Tada, M. and

Webb, B.D. Cooperative test on amylograph of milled
rice flour pasting viscosity and starch gelatinization
temperature. Starch. 37: 40-44 (1985).

. Yamazaki, K., Nakazato, T. and Kosegawa, T. Cooking

quality of rice flour II, Experiment on butter cakes.
Nihon Shokuhin Kogyo Gakkai-Shi. 18: 512-517(1971)

.Bean, M.M., Elliston-Hoops, E.A. and Wishita, K.D.

Rice flour treatment for cake baking applications.
Cereal Chem. 60: 445-449(1983).

. Biliaderis, C.G., Page, C.M., Maurice, T.J. and Juliano,

B.O. Thermal characterization of rice starches. .
Agric. Food Chem. 34: 6-10 (1986)

. Hamaker, B.R. and Griffin, V.K. Effect of disulfide

bond-containing protein on rice starch gelatinization
and pasting. Cereal Chem. 70: 377-380 (1993)

. Hibi, Y., Kitamura, S. and Kuge, T. Effect of lipids on

the retrogradation of cooked rice. Cereal Chem. 67: 7-
12 (1990)

Luh, B.S. and Liu, Y. Rice flour in baking. pp.9-14.
In: Rice production. Luh, B.S. (eds.). Van Nostrand
Reinhold, New York., USA (1980)

.Juliano, B.O. A simplified assay for milled rice amy-

lose. Cereal Sci. Today. 16: 334-337 (1971)

. AOAC. Official Methods of Analysis, 16th ed. Associ-

ation of analytical Chemists, Washington DC, USA
(1985)

K.R. and Sowbhagya, C.M. Pasting
behavior of rice; A new method of viscography. J.
Food Sci. 44: 797-800 (1979)

. Anderson, R.A. Water absorption and solubility and

amylograph characteristics of roll-cooked small grain
products. Cereal Chem. 59: 265-271 (1982)

.Hall, VL. and Johnson, J.R. A revised starch-iodine

blue test for raw milled rice. Cereal Chem. 43: 297-
302 (1966)

B.O. Physicochemical properties of rice.
pp.175-205. In: Rice Chemistry and Technology.
Juliano, B.O. (eds.). Am. Assoc. Cereal Chem. St.
Paul, USA (1985)

Kum, J.S., Lee, S.H,, Lee, HY. and Lee, C. Retrogra-
dation behavior of rice starches differing in amylose
content and gel consistency. Korean J. Food Sci. Tech-



1548

20.

21

22.

23.

24,

25.

26.

nol. 28: 1052-1058 (1996)

.Kum, J.S. and Lee, H.Y. Influence of amylose content

and particle size on physicochemical properties of rice
flours. J. Foos Sci. Nutr. 4: 1-5 (1999)

Noguchi, A., Sato, O., Haque, Z. and Saio, K. Prepara-
tion of protein rich flour from rice by air classification
and electrostatic separation. J. Japanese Society Food
Sci. Technol. 28: 405-411 (1981)

Hayakawa, S., Suzuki, H. and Suzuki, T. Radial distri-
bution of amino acids in the milled rice kernal. J.
Agric. Food Chem, 35: 607-610 (1987)

Suzuki, H. Amylography and alkali viscography of
rice. International Rice Research Institute(Grain Qual-
ity Symposium) p.261-282 (1979)

Nishita, K.D and Bean, M.\M. Grinding methods ;
Their impact on rice flour properties. Cereal Chem.
59: 46-50 (1982)

Yanase, H., Ohtsubo, K. and Hashimoto, K. Studies on
quality and processing suitability of glutinous rice.
Report of National Food Research Institute (1986)
Hemavathy, J. and Bhat, K.K. Effect of particle size on
viscoamylographic behavior of rice flour and vermi-
celli quality. J. Texture Studies 25: 469-476 (1994)

Seo, EJ, Ryu, HS. and Kim, S.A. Physicochemical
properties of Jeung-pyun as influenced by processing

27.

28.

29.

Al E et E]A] Al 31 3 Al 6 & (1999)

conditions, J. Korean Society Food and Natrition 21:
101-108 (1992)

Houston, D.F. and Kohler, G.O. Nutritional properties
of rice. National Academic of Science. A publication
of National Acadey of Science. Washington, DC. USA
(1970)

Sandhya, RM.R. and Bhattacharya, K.R. Slurry viscos-
ity as a possible indicator of rice quality. J. Texture
Studies 20: 139-149 (1989)

Pavitt, F. Energy density and consistency of traditional
African weaning foods. Ph.D. thesis, University of
Reading, Reading, U.K. (1988)

30. Ryu, G.H. and Lee, C.H. Effect of moisture content

31

32.

and particle size of rice flour on physical properties of
the extrudate, Korean J. Food Sci. Technol, 20: 463-
469 (1988)

Kim, M.H., Park, M.W,, Park, Y.K. and Jang, M.S.
Physicochemical properties of rice flours as influenced
by soaking time of rice. J. Korean Society Food Sci. 9:
210-214 (1993)

Kim. K., Kang, K.J., Lee, YH. and Kim, SK.
Changes in properties waxy rice during steeping in
water. Korean J. Food Sci. Technol. 25: 86-87 (1993)

(19995 79 229 A



