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Waxy Black Rice Flour

Woen—Mo Kim, Yoon—Shin Lee*", Tae—Hyung Kim

Dept. of Culinary Art, Woosong Information College, Daejeon, 226-2, Korea
*Dept. of Food Science, Suwon Women's College, Suwon, 445-895, Korea

Abstract

The different rheological properties of wheat flour and waxy black rice flour dough
were investigated in dough with 10, 20, 30 and 40% of waxy black rice flour(WBRF).
Water absorption and weakness of dough was increased, but stability of dough, high
initial pasting temperature, viscosity at peak point and the volume were decreased
after 2nd fermentation as the addition of WBRF was increased. In the 10% addition
of WBRF, the dough showed similar rheological properties with those of control
group.

Key words : waxy black rice flour(WBRF), dough, rheological properties stability
of dough, RVA, farinogram.
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1998), S-X=(Lee & Eun 1999) o] it} Azpant RolojA] Enjo} pa® A7
E= Jung 5(2002)9] En|7HEE A3 Awhe] £ B4, Hwang & Kim (2000)2)
W3 FRF0E o 83 Fujwte] Fd 5490 vig A7rk Yok £ JungT Eun
(2003)9] Zv7}2E A7 WIHFE dkEe] B2)34 B4, Kang® Nam (1999)2] §
AR7HRS] AW A E, Kim §(2003)¢] S0] H7p} viAES) 22 EA) xE
@ Lees} Oh (2006)9] Er|712 M7} 27)0] £4 E4 S& Byt

F0)% Qubda} gol Wash a2 U] Jout (Ha 5 1999), thipie} £
ol gt A7 W& FAv)o] Feso] glon FEu]d) i3t A7E vluls A4
oith. mahx B AFoM= BFEE 0183 AW AL Yolr ) 9iske] FEn)
A7HEl wWE AR wiEe) B8 54 tiate] AwEo 2N FENE o)23
AF ML 712 ARE Agsurt @

3t

I. o7 2y

L ASHAT Wi ol2le] 4 AxE FalA olAEE 2SR Hoj2E
g 4ge MZE Z2FE, WHE HAUHZ AU, 4B JuPEA

Z), BARAE AeSF Y52 ABS 47 AL

~~

My

A

) AOAC(1990)" 0.2 BNtk 48 1o 105C 4
% 7e A2y, 2ENAL Kjeldahl A4 F, 2AHHL Soxhlet 374, 23]
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(1) RVAOL oI5t 5351 EM =X

#5n) A7} dr1Re] 38 EA =42 Rapid Visco Analyser (RVA-4, Newport
Scientific Pty. Ltd., Australia) o]-85}a] 1CC(1994) E2=¥ ol mal 18] 24385
oS4 WS AR 35 o R FF 14% 71$)S 25 mL EH5 "ENl &
RVA §7]9] Y31 960 rpmo.2 3]AAI7)1HA gl 50T 127 §4519
th o]F 1£7 12TH £5& o] 95T7A] 7185t 95T 27587 §2)A)17)
O 187 1208 5 B3o] W} 50T7A Wztal7l 9 287 $A5kdct =
3 RVA Viscogram 2 ZHE] F3}7)A] &% (pasting temperature), 2 31% T (peak
viscosity), A X (holding strength)& E-213}5c}.

(2) Farinographoi] 2fst HiS EAN &3

=R sE 9494 u};_q £83 44L& AACC Method(54-21, 1991))e] w}
2} 13] S350k D7AEE 14%, TR0l 230] 0, 10, 20, 30, 40%Z H7}
3l F F-A171 300 go] H =2 233} ch Mixing bowlQ] £E& 30CE 82314
M T8 8, W5 g%, 9315 E Farinograph(Brabender Co. Germany)E o]
&3t A3

Q) gi=el 2x e =3
2] Hl‘-—#«] FEHE 2487] A% v 7)& vl (Table >3} 22t} A)
Az FHL AACC1983)HH 2] 2wk (Straight dough method)S AX- 4=
Aste] thaat o] 33) wrE Aok WE7|(SM 200, Sinmag, Taiwan)E A}-8-
fol ARE 40 B3} ol 2EF Yol WEHE AZ 38, 24 1227 WS 7
3 E9Y AN FAE FRBIYL 13} HEE &5 27T, SF 75%S) wE )
(Dae Yung Machinery Co., Korea)ol| A 60&7F AA|315dch 13} 2 3 ul= 50 g&
3] 500 ml Wz AAe] U1 Zt2pe] W2 FolE WA D e =
37C, S5 85% 9] AN 4027 FEAZ F RIS 243U THLee &
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{Table 1> Formula for loaf breads prepared from wheat flours with different amount
of waxy black rice flour (relative percent ratio of flour basis).

Addition amount of waxy balck rice flour

Ingredients

Control” Bl B2 B3 B4
Wheat flour 100 90 80 70 60
Waxy Black rice flour 0 10 20 30 40
Water 60 60 60 60 60
Yeast 4 4 4 4 4
Sugar 6 6 6 6 6
Salt 2 2 2 2 2
Butter 4 4 4 4 4
Dry milk powder 3 3 3 3 3

" Control : Wheat flour 100%.
B1~B4 : Wheat flour 10, 20, 30, 40 waxy black rice flour.

Shin 2001). & AT 9] MiguE YIS 100% T LRl 23 u|7pete] do)
100%S 71302 AF-E Qo
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(Table 2> Proximate composition of waxy black rice flour

Proximate composition (%)

Sample
Moisture  Crude protein Crude fat  Crude ash Crude fiber  Glucose

Waxy black

. 9.6 9.7 2.3 1.4 23 74.7
rice flour
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1) RVAol of8t 53t Ed &

ZErjiol ks 23t W/HEE RVAE o83l 33} 9ibs 243 2
{Fig. >3} 231, o] 2 HE] 73k 2AX]= (Table 3>3} 2t} 53} /MA £5=
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{Table 3> RVA characteristics of wheat flours with different amount of black glutinous

rice flour
Samples) Initial pasting temp. Viscosity(RVU)”

() Peak Holding Final

Control 67.0 2,612 1,675 2,814
Bl 67.8 2,087 1,294 2,262
B2 68.7 1,573 975 1,769
B3 69.3 1,161 705 1,336
B4 69.4 987 617 1,159

Y Control : wheat flour 100%.
B1~B4 : wheat flour with 10, 20, 30, 40% waxy black rice flour.
?» Rapid Visco Units.
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<Fig. 1> RVA viscograms of wheat flours with different amount of waxy black rice

flours.
(Control : wheat flour 100%, B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice flour).

2) Farinogramof| 2|3} HIE EA =X
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control
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<Fig. 2> Farinogram of wheat flour dough with different amount of waxy black rice
flour.

(Control : wheat flour 100%, B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice flour)

TR e AL Yehich
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{Table 4> Farinogram of wheat flour dough with different amount of waxy black rice

flour
Water absorption Dough stability Dough weakness
Sample” ) »
(%) (min) (B.U.)

Control 68.0 21.0 0

Bl 682 15.0 0

B2 68.5 13.0 5

B3 69.0 13.0 40

B4 69.5 12.0 60

" Control : wheat flour 100%.

BI~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice flour.
2 B.U. : brabender unit.

J Ht=e| 2X W =

AZ0ES 37t A WEo) HEHL (Table 559} 2o} HE T 27 w9
FI= 162 mIF R, BE0)E 10% 7} 42 161ml, 20%= 156ml, 30%} 40%=
Z}z} 151ml, 148ml 2 H7}gko] Z7}g ol wa} 72AsIgT) 10% FEu)R Arlee
=T 5] 23 REH I foF Aol7} giglont, 20, 30, 2 40% A7HEE o)
Z7) vigf fojHor v vE wiEe B rkp<0.001).

W5 WE Fo| R} PP o]2E WEE A SFUY Aol XD
ofdsheiel ZIRIHW A @4o] e SFFuo] P AFe Fok WSS
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{Table 5> Volume in wheat flour dough with different amount of waxy black rice
flour after 2nd fermentation

Sample” Dough volume(m})™"?
Control 162+ 1.737
Bi 161 = 1.73®
B2 156 + 2.89
B3 151 + 1.75°
B4 148 + 4.04°

" Control : wheat flour 100%.

B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice flour.
& Significance as determined by ANOVA test accoring to age (mp<0.001).
¥ Meant S.D.

 Means with different letters within a column are significantly different at @=0.05 level as deter-
mined by Duncan's multiple range test.
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