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Fig. 1-1. Relationship of rice flour starch damage

rate and particle size in Yamagata Prefecture
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No.3(Applications noodles) 200X

Fig. 1-2. Electron microscope image of rice flour in

Yamagata Prefecture
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Fig. 1-2. Electron microscope image of rice flour in

Yamagata Prefecture
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Table 1-3. Quality of rice flour used for baking bread

commercial goods

commercial goods

test
Milling Method
Dry
Airflow - Wet
Milling
Dry

Moisture Particle size
content  Average d(0.5)
(%) (111'1‘1 ) (pm)
10.3 53.8 47.6
11.9 37.8 32.7
11.8 100.0 78.9

Milling in the YP2-350y
(Yamamoto Seisakusyo)

Table 1-4. The difference in the swelling of bread

with different rice flour of starch damage degree

height weight volume

Specific volume

Starch Average
damage rate  particle size

Milling method

(cm) (2 (cm®) %':: g

Relative

Dry - Airflow milling
Wet - Airflow milling
Dry - Airflow milling

1155 496 1280 ( 1.00 )
141.4 477 1615 ( 1.26 )
1206 486 1351 ( 1.06 )

et < ()
(1.00) 18.4 53.8
( 1.31) 5.0 37.8
( 1.08) 134 100.0
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Table 1-5. Swelling of rice flour bread of egg yolk

Addition Height Weight Volume Specific Volume
ratio(%) (cm) (® (cm®) Rijﬁ;@ (em®/g) Ri}ﬁgge
3% 126.7 479 1428 ( 1.03 2.98 1.04 )
Egg yolk 5% 138.8 484 1573  ( 1.14 3.25 1.13 )
8% 145.8 484 1635 ( 1.18 3.38 1.17 )
Control 124.8 481 1383  ( 2.88 )

Breadmaking test four times average
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Table 1-6. Swelling of rice flour bread of whole egg

Addition Height Weight Volume Specific Volume
ratio(%) (em) (@ (cm?) Riﬁgg © (emp) Riﬁjze
5% 129.7 490 1416 ( 109 ) 289 ( 1.07
V‘thogle 10% 132.3 500 1492 ( 1.15 ) 298 ( 1.10
15% 139.7 504 1621 ( 125 ) 322 ( 1.19
Control - 120.9 478 1294 (- ) 271 (

Breadmaking test two times average
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Table 1-7. Hardness and color of

containing egg yolk

rice

flour

bread

Addition Moisture Maximum Crumb color
content stress

(%)
%) (N/m?) L+ a* b*
3% 41.3 3571 67.3 2.8 7.6
Egg yolk 5% 41.7 3592 65.2 1.2 11.8
8% 41.7 2408 67.2 3.2 13.1
Control 0% 41.9 4571 70.8 1.8 5.1

Breadmaking test four times average
% Light(100) — L — (0) Dark

Red (+) <a*— (—) Green. Yellow (+) <b*— (—) Blue
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Table 1-8. The quality of the bread of egg yolk

addition

Addition Moisture Maximum Crumb color
@) content stress
' (%) (N/m? L* a* b*
5% 42.0 4143 68.4 2.6 11.1
Whole egg 10% 43.0 4408 66.5 2.0 15.2
15% 43.1 3673 65.0 1.6 16.0
Control 0% 42.7 3776 70.4 3.1 3.8

Breadmaking test four times average
% Light(100) < L — (0) Dark
Red (+) <a*— (—) Green. Yellow (+) <b*— (—) Blue
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Egg yolk addition bread

Whole egg addition bread

Fig. 1-4. Appearance of bread baked by the addition

of eggs
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Table 1-9. Sensory evaluation of rice flour bread

containing egg yolk

Experimental plot Ap?%iﬁiice Ff;iir Texture Taste Cogiﬁzfiziive
Egg yolk 3 % -1.00 0.23 0.77 0.31 0.31
Eggyolk 5 % -1.62 ** 0.69 0.54 0.31 -0.23
Egg yolk 8 % -2.38 ** 085 * 031 0.08 -0.38

None yolk was evaluated in the subject (n =13)
* There is a significant difference at the 5% level in the Bonferroni test
** There is a significant difference at the 1% level in the Bonferroni test

Color : colored (—3) — same (0) — white(3)
Egg fraver : same(0) — feel strongly (3)
Texture : hard (—3) — same (0) — Fluffy and soft (3)

Other : inferior (-3) — same (0) — superior (3)
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Fig. 2-2. Yield and moisture content of rice flour

milled with water
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Fig. 2-3. Yield and moisture content of rice flour

milled with water after short time soaking.
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Fig. 2-4. Particle size distribution of the rice flour

milled with water.
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Fig. 2-5. Shape of the particles of rice flour milled

with water

(Comparison:Dry-airflow milling Wet-airflow milling)
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Table 2-1. Starch damage rate of rice flour prepared

by various methods

Rice flour Immersion time(min) Starch damage rate (%)
Dry - airflow milling(Coarse) —* 8.9
Dry - airflow milling (Fine) —* 11.8
Wet - airflow milling —* 3.5
Milling with water 20 4.2
Milling with water 35 2.5
Milling with water 50 1.8
Milling with water 65 1.9

* No immersion was occurred before milling.
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Fig. 2-6. Yield and moisture content of flour milled

with water after soaking at higher temperature.
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Fig. 2-10. DSC-curve of rice flour,/ water mixture
(Rice flour milled with water, Dry-airflow milling
rice flour)

(Measurement condition: rice flour 25mg(dry-weight)

in water 27mg,rate of temperature rise 4.0/min)
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Fig. 3-1. The gluten addition bread using rice flour

milling with water
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K kB zRALERNRVOUBEHEZRDEL AKX
DARKBEXRBOASA L LERKIZL, BEXAKBRBXBR SV LK
B L T,1.07Tf L2y WAL HELEZXDLEXXN»D
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(2) kBT kB EEASL TR LESVYD 7 T L5 0HS

R LEASN 2R 25CT1ERELEBICESE N
R ELRE.ER 1IBREABE RO V027 7 A0 KM
i 1, 673N/ m2 & A2 Y BEXKXFEBH BB O R vk
BLT, ¥ K& A2MBEE25 L. (Table 3-2.)

ZXK»PoO@MBLEKBEEZXRBOAA VT, BEXOKKE XX
oI bEbERKREREBBEADERL, EEIC M-
M Tb, Lombh e LTEBYBEAPRBRE DLW,
BE % 256C T 3 BERMBREFELE, K 3 B& DS YyD s F
LAOBESE, KEZ XKooy TR KEL 2D, 2736N
/S m?2F CH ML A~ (Table 3-3.), =~ b — & L TR
RLEEAXAABmRBHBXRXBBO Ay TH 2HFBE80HMNHFRAL
hfteboono, 3HBEDEMKE HIX 1000N/ m2 TH Vv, XK
BERBHREEOASAYI2.THELBEBIAHLTWVWD I &R
pA RN T [l

TDO—~h T TAhkroMBLEABKBLZXBEZ2ES L
Ny, B2 2o LEKBEXRB I B, 3
HEOEMIKE A ETHX»o @R LEAKBETXE Y LD
b LAEFbbNS BB AEaNT, XETEEOD
10% B E LB THDL ., B2 1I8%EEOBEEEZ2EZALTE
W . BREBEXKEETHL2EEIX 0.3%EH. TXIKEETN B
EEIX 2.7% THh 2 °), koK EXHhclELE
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Table 3-1. Dimension of gluten addition bread using

rice flour milled with water.

Height Weight Volume Specific Volume
Milling method — =
ti ti
(cm) ®) (em® ( va]u:e ) (cm%g) ( vall::e )

Rice flour milled with

water (polished rice) 136.6 470 1679 ( 1.07 ) 3.57 ( 1.07 )

Rice flour milled with

: 137.4 475 1697 ( 1.08 ) 3.67 ( 107 )*
water (brown rice)

Con : Dry-airflow

it o ot 133.3 470 1565 ( 1.00 ) 3.33 ( 100 )

Rice breed is Haenuki, Polished rice ‘pearling 91%

The average of bread test of ward 2 repeated twice

* Significant difference (P<0.05) by one-way ANOVA

Dry-airflow milling rice flour is milled a Swirling airflow puliverizer SM250 (Shizuokaseiki)
(Target particle size : 80pm)



Table 3-2. Hardness and color of gluten addition
bread using rice flour milled with water at the one

day after the baking

moisture

e Hardness of bread Color of bread crumb
Milling method content

(%) a day later(N/m? L* a* b*  Whiteness

Rice flour milled with

water (polished rice) 16.0 673 oLt 28 o8 e

Rice flour mllled.w1th 475 816 62.2 29 6.8 615
water (brown rice)

Con : Dry - airflow 46.9 551 674 2.9 1.2 67.2

milling rice flour

Breadmaking test three times average
% Light(100) — L — (0)Dark
Red (+) «a*— (—) Green, Yellow (+) <b*— (—) Blue

Table 3-3. Hardness and color of gluten addition
bread using rice flour milled with water at the

three days after the baking

moisture

Hardness of bread Color of bread crumb
Milling method content

(%) 3days later(N/m? L* a* b*  Whiteness

Rice flour milled with :
water (polished rice) 16.2 273 066 28 09 e
Rice flour mﬂ]ed.mth 467 2388 65.0 3.3 7.9 64.1
water (brown rice)
Con : Dry-airflow 473 1000 679 29 2.2 67.7

milling rice flour

Breadmaking test three times average
% Light(100) «— L — (0)Dark
Red (+) «a*— (—) Green, Yellow (+) «<b*— (—) Blue



N . EkokBEkXHoN Lo btbBEEXPZLEEhH
52 Db ZXDPLABLEABEIARBRBORVITBEWT
. 8Fhs2BECL LI TCTF v 7 rvyroEzhPHHE I, 3
RRIZEF . BEXOKBEEZXBOAALYEDBELLS 2ok
b O L HHE SN,
(3) A#fr e kB E2EALTHEABRLEARVYODBEZ ST
ko kBB zRBAELEAyr0 2 75061, R
SR XBOoO N rLEEBELT, b*OESB M2, BERXAX
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L*Eks OB BE TR L, EXIEBHXBE O R
DHFEBRKEWVWE LRV, A2 BRI ARSI K
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4 ) KmrE kB ErHWVWTERLESNAVCVODRERKIZ2 T

—

KicAk#B e kB E2EALEN VL EKXRATEDBREXEL 285
LNy EBHRFMICHEL - (Table 3-4.), Z O R . XK
mEABoryrR 4B RK,. R afFf T, 8 XIKHH
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Table 3-4. Sensory evaluation of gluten addition

bread using rice flour milled with water

Appearance C hensi
PP Flavor Texture Taste ompre e.n Stve
(Color) evaluation
Rice flour milled with flour 1.19*% 0.63* 0.63 0.44 0.88*

Dry-air flow milling flour was evaluated in the subject (n =16)
* Significant difference (P<0.05) by one-way ANOVA
Color : colored (—3) - same (0) - white(3)
Texture : hard (—3) — same (0) — Fluffy and soft (3)

Other : inferior (-3) — same (0) — superior (3)
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——— milled with water (polishued rice 2h)

%
9] el E=N Lh N
-~..__‘_‘_.>
/

““““ milled with water (brown rice 16h)
:
§ f"' ‘\\ -
; ‘I. -~ ;‘ \i :‘l
/:" \ \ gt “\ $3 3 \
’ \ o ’ \
1 \ NG » |
f \ e’ S— l' |' '\
o 19 \
0 2 A \
1 10 100 1000 10000
Particle size ( £ m)
Fig. 3-2. Particle size distribution of rice flour

milled with water (using brown rice)
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Table 3-6. Protein content of rice flour milled with

water
Immersion condition Protein in rice flour
Ratio of material rice
time Tempurature DW g/100g 3
2h 20°C 5.95 091"
25°C 5.82 0.89
1h 20°C 6.31 0.96
30°C 6.02 0.95 2
30min 30°C 6.09 0.95 2
40°C 6.09 0.96 2
X 2iteration

Protein in material rice 1)6.57g/100g. 2)6.38g/100g
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Table 4-1. Characteristics of koji saccharified

extract of the rice bran koji made by four koji-mold

Amount of Percentage of Digestion by
Extraction Extraction  sacharification pH
Koji mold type (ml) (%) (Brix%)
Amazake 7.5 15.0 10.5 6.2
Miso 8.6 17.1 10.3 6.2
Sho-cyu 10.5 20.9 13.9 5.4
Mirin 6.4 12.8 11.9 6.2
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Fig. 4-1. Content of glucose and citric acid in the
koji saccharified extract of the rice bran koj7i made

by four koji mold
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Table 4-2.

Enzyme activity of rice bran koji made by

four koji mold

a-Amylase  Glucoamylase Xylanase FAE

Koji mold type | Activity (U/ml) Activity (U/ml) Activity (U/ml) Activity (U/ml)
Amazake 6.88 0.070 0.13 0.008
Miso 6.42 0.037 0.41 0.014
Sho-cyu 6.15 0.211 2.48 0.035
Mirin 3.81 0.035 0.10 0.002

FAE:ferulic acid esterase
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Table 4-4. Enzyme activity of koji made by changing

the rice bran ratio

a-Amylase  Glucoamylase Xylanase FAE
Activity(U/ml) Activity (U/ml) Activity (U/ml) Activity (U/ml)
Bran 37.90 0.195 7.86 0.035
Flour 4.35 0.080 1.49 0
Shironuka 5.02 0.100 0.62 0
Bran-Flour 17.04 0.225 2.18 0.004
Bran-Shironuka 14.58 0.146 3.34 0.004

FAE:ferulic acid esterase
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