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Abstract

The purpose of this study is to promote the substitution of rice flour for wheat flour in making bread and thus
the consumption of rice by examining the effect of particle size of rice flour on leavening rice bread.

For this purpose, several experiments were carried out. With regard to particle size distribution, 59.45% of
wheat flour had passed 200 mesh and 3 kinds of rice flour milled to penetrate into 20, 35, and 45 mesh (Si,
S2 and S3) had passed 21.88%, 33.1% and 36.38% of those for 200 mesh, respectively. To leaven the rice
flour dough to bread, 25% of vital gluten was needed. To determine the optimal water quantity for rice bread
dough, the hardness of wheat and rice flour dough was measured by rheometer. The appropriate water quantity
for S1, S2 and S3 was set at 285ml, 295ml and 335~340ml, respectively. The loaf volume index of the wheat
flour bread was 6.24, while that of and rice flour bread S1, S2 and S3 was 5.38, 5.50 and 5.75, respectively.
These results indicated that the loaf volume index of rice flour bread is lower than that of wheat flour bread,
but that the volume of rice flour bread was increased with finer particle size of rice flour.

Scanning electron microscopy (SEM), image of the wheat bread tissue at a magnification of 35 times showed
long, large, oval-shaped, air cells and thin cell membrane, as well as small air cells, whereas the images of
rice flour showed angular, circular, air cells and rough and thick cell membrane. The size and number of air
cells in the rice bread were larger in S2 and S3 with finer particle flours than in S1. In particular, the bread
made with S3 contained many air cells that were as large as those in the wheat bread were. In addition, when
the inner cell wall was magnified 1500 times, almost no small air cell was observed in C and S3, whereas
many fine air cells were observed in the cell wall of S1 and S2.
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Table 1. Composition of bread dough for loaf volume
index and scanning electron micrographs of bread

Ingredient C S1 S2 S3
wheat flour (g) 300
rice flour (g) 300 300 300
yeast (%) 3 3 3 3
shortening (%) 8 8 8 8
milk powder (%) 5 5 5 5
salt (%) 1.8 1.8 1.8 1.8
sugar (%) 8 8 8 8
gluten (%) 25 25 25
water (ml) 186 265 295 335

The percent(%) of ingredients was based on the amount of
flour

C : wheat flour

S1 : rice flour milled to pass through 20mesh

S2 : rice flour milled to pass through 35mesh

83 : rice flour milled to pass through 45mesh

- 421 -

At

5. WIIT ol HiEe| HE 8 AVl 51

Y=B X7t vhE A7FF S1, 82, S39 wE& 1
279 WHR HEH vad Hr9 wEoz @
E32F Rheometer(Sun Rheomter compact-100, Sun
Scientific Co., LTD., Japan)oll 2Js] & H/l%e &
g =9 hardnessE FF AT FHYFFHY

Ed4 229 1% A7ME B 1~15% Z=7+59)
oF 3t HE& s, YEEIXI E AVFEE

T4 SFAAE Eol 2ME JFEY ZTWH|
JE22g 9% 49 s 457 % &9
A7rEe Golll7]l $15te] Hong(Hong HH 1998)<]
Wgo] o8] @HZFY FulFEe] wE B FobE
Aideta AuLdE S 53l =7t 7HF 2 &)
SI-Z Table 13 #& wjgoz BJLE 300 go
AEE &5t 275 280, 285 mLe] EL A7}
gon, F3 Y= S2= 290, 295, 300 mLe] =
, 7H8 d=7F 22 S3:+ 330, 335, 340 mLY E
A7rth &4 A8 W5 50 g& 100 mL H] 9
Al BFA A AlE FolE 200 mE 52,
plunger 722 20.0 mm, load cell& 10.0 ke, table
speed 60 mm/min, deformation ratio 60%<] Z7AA
7 g9z 28 $49d P2 ke 13 237
o2 i 434 =35t WIS 300 go] E 186
mL 5017+ WEe] 247 vmatach

¢

wo wo O Jr Hu tio

6. I=0 [}Z2 A]MO| [ oaf Volume Index &X

Loaf volume index(Funk K 5 1969)= #& &
5 IANTESE A2A AT W] 3 gojgE o
3 AR Mg B2 FEAM AZE Adsle F
9ol Fol, FAANA nigRA g Zol, F4H
Al UH7EA 9] o), S zRE FSuAx9 2
o] B FAANAN $ZHAX Aol &R 2t
S3AY FE 52 U go® stHen 7 AlEd
£ 434 S33sr4k
7. FAIEXE0|E 2

DIHE Ags A7t Awe AP A7](5x5%5 mm)
2 3IMY dgstd 2423 52AZ A7 T AR
o] IFA}F)3L fine coat ion sputterJFC-11008)2 2

FZze) %834 #2278 A45(2006)



SN

& Z#A# SEM(EOL, JSM-5410LV, Japan)& o] &
Ste] 35u) 150001 ] Wi E FESAT

8. SAHIAZ

2 2399 =& ZF= SPSS packageE ©] &3}
o] One-way ANOVA ¥ Duncan’se] v+ HY AA
(Duncan’s multiple range test)g& E3te] p<0.05 =39
Al F9d RAe 2EY HEATY Aol HIFEHA
t}.

. Zat Y o
1. #I1R9| Q=

Y271 L7 35HF 27159 JE B¥XE S
A% AF}= Fg 13 2tk 97hEY =& 200
meshE FHste YAZZIZE 75 m ol5RA TR}
59.45%2 7172 w@gkom 170 mesh& EFH3H= 90~75
m Z7)9] YAR= 21.93%, 140 meshS Evst= 106
~90 um A}o]le} AX}= 13.47%, 120 meshE E3 3=
125~106 un AFol9) A= 4.35%F meshr} Grol@d 4
E H9on 120 meshE EFHsIA] Eot= 125 um 9]
49 52 9= fd}dth

A7tel X 20 meshE EFRIIEE A %
oz S19] AL 120 meshE EH}}A] Eot= #FL
ARt 5278% 2 7HF Bom 120 meshE 7S
B71E Zo M meshyl Fold4E E3HE JHE
9] o] @WolxA 200 meshE FHI UAFL
21.88% %t 35 meshE EFHet=F Wobx 2A7MF
S2& 120 meshE& &#H&HA] Rt A7 Bel &
&E0] 2453%F £ EYIL 120 meshE FF st
AAFL Frtstgde™ 595 200 meshE &3 et
Q) AgFo] 33.10% 2 74 2Skth 45 meshE E3}8}
=5 718 A 2orxl AVEE S39 YA 120
meshE E3atA] Eals Z& A7} 6.18%2 dA
5] ZAAFUJIL 170 mesh o] F& FFHste B7MF9
go] e =713+ 26.73%F 2™ 200 meshE =3
o dAE 3638 %2 AME F O BT o
o2 A7F7 FA 2orx S3E= 200 meshE £33}
st g YAY PRV WEREOE AJqAT
AAAHQA JEEZAA L7HE4 FAG F¥E Y
BRIl

=22 73 2 #2278 A 43.(2006)

WS YRS R 4w P WAL 9T

C 59.45

20
0 4,53

80

60

4
0 21.88

20
4.87

80

S2
60

40 33.1

20 12.15

10.48

80

go| S3

40 26.73

20 10.85
6.18 v

<120 120-140 140-170 170-200 200 <
Mesh

Fig 1. Composition ratio of paticle size of wheat and 3

kinds of rice flour pass through 120~200 mesh

C : wheat flour

S1 : rice flour milled to pass through 20mesh

S2 : rice flour milled to pass through 35mesh

S3 : rice flour milled to pass through 45mesh
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Fig. 2. Photographs of vertical section of wheat and rice
flour bread added with different gluten contents.

S2-1 S2-2 S2-3  S2-4

C : Wheat flour bread

S2 -1 : Rice flour bread added with gluten 15%
S2 -2 : Rice flour bread added with gluten 20%
$2 -3 : Rice flour bread added with gluten 25%
S2 4 : Rice flour bread added with gluten 30%
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Fig. 3. Hardness of wheat and rice flour dough added with
different water amounts(kg/cm?)

C : Wheat flour dough added with water 186ml

S1-1, 2, 3 : Rice flour dough added with water 275m!, 280ml, 285ml
S2-1, 2, 3 : Rice flour dough added with water 290ml, 295ml, 300ml
S3-1, 2, 3 : Rice flour dough added with water 330ml, 335ml, 340ml
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Fig. 4. Loaf volume index of bread made with wheat and

3 kinds of rice flour with different particle size

C : Wheat flour bread

S1 : The bread made with rice flour milled to pass through 20mesh
S2 : The bread made with rice flour milled to pass through 35mesh
S3 : The bread made with rice flour milled to pass through 45mesh
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Fig. 5. Photographs of bread made with wheat and

3 kinds of rice flour with different particle size

C : Wheat flour bread

S1 : The bread made with rice flour milled to pass through 20mesh
S2 : The bread made with rice flour milled to pass through 35mesh
S3 : The bread made with rice flour milled to pass through 45mesh
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Fig. 6. Scanning electron micrographs of bread made with wheat flour and rice flour (x35, x1500)

C : Wheat flour bread
S1 : The bread made with rice flour milled to pass through 20mesh
S2 : The bread made with rice flour milled to pass through 35mesh

S3 : The bread made with rice flour milled to pass through 45mesh
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