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Abstract

The properties of dough containing added powders of different rice varieties and the bread baking characteristics,
based on product preservation evaluation, were compared with those of the control (without added rice). The stability
of the dough generally decreased for all the cultivars except for Cambodian rice. Upon addition of 30% of each
rice variety, there was no significant difference in terms of volume between the control and the finished product
with added rice. The moisture activity of the rice varieties ranged from 0.944 to 0.946, and no significant difference
was observed in the water activity. However, the product preservation evaluation indicated that the color and puffiness
of the breads with added rice varieties were high. According to the overall preservation evaluation, the softness,
taste, and moistness of the breads with added rice in the order: glutinous rice, steamed rice, goami rice, rice, and
Cambodian rice. Therefore, in the production of breads containing 30% of rice varieties, the volume and texture
of the breads were similar to those of the control, and the elasticity of the products did not decrease even after
the storage period of each product. Therefore, we think that it is best to keep the shelf-life of the product.
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Korea), 229 (Han ju, Incheon, Korea) ¥ ] (Lotte samgang,
Yangsan, Korea), AJo]|~E 2 A7) (SIB, Asan, Korea)
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dough method)©. 2 &} 2/Wo] A|Z234 & g7l
Maximat N-40S(G. L. Eberhardt GmbH, Grifelfing,
Germany)E AM&-3l 1, HF W52 =& 27T 3Fth
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gk & AJgste] kS Aol ¥ a1 Fresh proofer(Dae yung
bakery Co., Ltd., Seoul, Korea) 22 @& & 40% T Electric
deck oven(Daeyung bakery Co.)llA] 9] Wl Th5 720l A
IAIZE Wztek & Alg 2 ARS-sFSITh

Table 1. Formula of bread dough
(unit: % of flour basis)

Ingredients Control (%) Test (%)
Bread flour 100 70
Water 65 65
Rice powder 0 30
Yeast 2 2
Sucrose 8 8
Salt 2 2
Non-fat dry milk 2 2
Butter 3 3
Improvers of bread 2 2

Aluwto| pH £H

2lwkol pH =72 pH meter(TM 300 Series, Beckman
Coulter Inc, Washingrton DC, USA)E AH&-3}Ath(11). 19
A A-E 3412 A= W2hAZ] o AR (crumb) 10 g
# &l 250 mL H|A ol ¥ 90 mL TFHFE 78] #L3)
Al 38 & SH 3 3hs 33 e ZHole] ks

Wt
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\ Mixing |
!

\ Fermentation | 28:107C, RH 75%, 120 min.
!

\ Dividing |
l

\ Rounding \

l

‘ Intermediate proofing ‘ Room temperature

l
\ Molding \
!
\ Panning \
!
\ Proofing | 38£1.07C and RH 85%, 30 min.
!
\ Baking | 200C-220C, 30min.
l
\ Cooling

\ Ambient room temperature

Fig. 1. Flow chart for bread making.
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M 272 MAA Color reader(CR-300 Chroma Meter,
Minolta Camera Co., Tokyo, Japan) & A3} TH12). 2%
28 B2 stz A=, Fo| 7} 20x20x10 mm=z e}
ARE HEen, ojf BF Ao L, a B b gk 42
9591, 0.00, 2.27°]At}t. %32 Hunter®] WE(L,
lightness), 22 % (a, redness), 2 = (b, yellowness)E 33
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Auwo| ~HEMT (Aw) 53

FEEAEAWS] S-S FAd A TS 1A &
ol Aw meter(BT-RS1, Rotronicag, Bassersdorf, Swiss)E A}
|3FATH13). A& 3 g2 HH ZgaE §7]d Y1 20T
of Bt FREGAE ¢ho] o o] Wt gle wel
= 33 wHE SAste] Hghe AHESES

=2 53
A7 713%el| M2 Aol 223+ 2% Rheometer(CR-

100D, Sun Scientic Co., Ltd., Tokyo, Japan)°l] 2]7d¢] 20
mm¢?] adaptorE AHE-519] adaptor 1Y A2]E 10 mm 74|
Ao Hghs 2 kg2 I ATE Alme 2ol A9
25 71=, AR, o] 2+ 40x40x30 mm=z 2} THES]
th dy Zelag 870 Y 4200 1,2, 3, 44

bt B @elAA 74 Z(hardness), B34 (springiness, 773
(gumminess) &2 7 A|RE 33] ¥ 45t HE (S
AH-&-3F3 T

strength(dyne/em’) xsample height(mm)
distance(mm)

Hardness(dyne/cm’)=

FAXFS0[E(SEM) BHa

AL A1 1) 73 (scanning electron microscope) A2 A &
10 g2 Vacuum tray freeze dryer(TD 6070K, Ilsin
Engineering Co., Seoul, Korea)oll Al X352 733t 2]
A2 (G583 2%)E ion spotter(E-1010, Hitachi, Tokyo,
Japan)oll Al 6023+ Wg Z=g3t & FARAAREARA
(S-3500N, Scanning electron microscope, Hitach, Tokyo,
Japan) &2 714 A <E 10 KV 274 500, 1,000 2 1,500
Mg sl 2479 ARE vl BRHATHI)

A A

BA A2 SAS/STAT 9.1(Statistical Analysis System,
Cary, NC, USA) 57| Zzae8g Algsto] EAab 2A
(one-way ANOVA)S A8 31(15), ZF AlE 7] 11914
7152 Duncan’s multiple range testE AF8-3}%1 thHp<0.05).

Ajwo| pH

avlEe] & FRE TS 44 30% H7lstel S
Az F A2oA kst 2138 ok AlEe] pHE 53
gt A3} Table 29} 2t}

279 pHE 647+0232.2 UEgon, 98, g0,
R A sl R R o} A SR 717 6.533+40.12,
6.58+0.24, 6.73%0.13, 6.77+0.22 % 6.52+0.232 YElyTY.
Nakae(16)= Whsro] Ta g whet WEA FFol o)
AEE olitsteadt BE Al BHE 714 st
of pH7}F BofAIAl Frtar sisitt 2 Aol e o]
g, sop, A g, A 3 8l ZrE ol & Fks 37t
&k E3heel bk E3ekxe] pHt 6572 F o] B
ol 5 A7k Aol pH7L 2R Tha 2 e A
o IO gl B dETET 2 AoR A
S 7] wEolH.

Table 2. pH of white pan bread added with 30% of different kinds
of rice powder

Steamed
glutinous
rice
pH 6471023 6.530.12 6.58+024 6.73+0.13 6.77+0.22 6.52+0.23

Deontrol, wheat flour 100%.

Goami Stegmed

Cambodia
ricer rice ri

Sample  Control”  Rice e
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Fig. 2. Volume of white pan bread added with 30% of different
kinds of rice powder.

A, steamed glutinous rice; B, steamed rice; C, goami rice; D, control (wheat flour);
E, cambodian rice; F, rice.
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2 7803, 2,03, 1523, ZAE.T]o} 2 F2 7853, -1.27,
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oA Bk A7kl mE FEEHEE %@?’l
A3}= Fig 37 2
1,2,3 %4 AR ARG A3t & 28 F7E 30%
A7 2 Aol A5 A7l 140177}7‘] TEEE=E
= WET= 0971914 095522 7H4skla, 49 A9

Hs‘é}/ﬂ T w2 goln] A ”“"ﬁ’ |z ZFHE o}

el M el Al Aol 7 A &3ttt Kim}
Sh1n(18)—°— UA=Z717F 2 A7HFl A 200 mesh 2 7HF
of FEATH MY B ST Hausglon,
g Az & FREY G 2ot FEAGE Aol
Aéte] FEAEE dx79 v A4S HAth
Czuchajowska (192 A vk FEEFFET 17] Al
bl wet FRAYEE S5t vug 23 SR
= "F""‘i‘g—’i\‘%o] HaGFE 77 ARte] S7HESE Yo}

A& A¥e et

n\il

>
F lo

o.
o>~1

Table 3. Color of white pan bread added with 30% of different kinds of rice powder during storage

Steamed glutinous

Sample group Control Rice Goami rice Steamed rice rice Cambodian rice F-value
L 78.24+0,0"? 74.910.0° 78.3940.1° 75.76£0.0° 78.030.0° 78.53+0.0° 19811.1"
it;lgg a 126+0.0° 1.37+0.0° -1.49+0.1¢ 221+0.0° 2.03+0.0° 1.26:0.0° 977.04™
b 13.9540.1¢ 15.29+0.0° 13.00+0.0° 1644+0.0" 15.23+0.0° 13.18+0.0° 4011.56™
L 74.390.0° 77.7740.1° 77.28+0.1¢ 78.82+0.0° 78.00£0.1° 77.950.0° 1,421,027
it;ggz a 23603 -2.080.0% 2.09:0.6™ -1.57£0.0° -1.5420.0° -1.650.0° 495
b 14.680.0° 12.44+0.0° 1431202 14.38£0.0° 14.11£0.1° 11.30:0.0° 572.34™
L 76.62+0.0° 79.37+0.2° 77.82+0.0° 76.95+0.1° 7823+0.2° T177+0.2° 11287
z;ggg a 2.6310.0° -1.8420,0° -149£0,0° -1.7420.0° -1.46:0.0° 046£0,0° 2,010.66™
b 16.09£0.0" 14.26£0.1° 14.17£0.0° 1373802 14.94£0.0° 14.67£0.0° 23173
L 75.56+0.4° 75.83+0.0° 78.41+0.0° 79.53£02° 77.3820.0° 80.12£0.0° 317.03™
;‘;lrgg 2.3420.1¢ -2.30£0,0° -0.8610.1° 0241000 0.31:00° 022+0.1° 50477
b 14.99+0.2¢ 13.3940.0° 15.2540.1° 15.98+0.1° 18.1620.0° 14.89+0.1¢ 677.80™

"Values are MeanzSD (n=5).

2Means with the different letter in the same row are significantly different by Duncan’s multiple range test (p<0.03).
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Fig. 3. Water activity of white pan bread added with 30% of
different kinds of rice powder during storage.

A, control (wheat flour); B, rice; C, goami rice; D, steamed rice; E, steamed glutinous
rice; F, cambodian rice.
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Fig. 4. Hardness of white pan bread added with 30% of different
rice flour during storage

A, control (wheat flour); B, rice; C, goami rice; D, steamed rice; E, steamed glutinous
rice; F, cambodian rice.
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Fig. 5. Springiness of white pan bread added with 30% of different
rice flour.

A, control (wheat flour); B, rice; C, goami rice; D, steamed rice; E, steamed glutinous
rice; F, cambodian rice.
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Fig. 6. Gumminess of white pan bread added with 30% of different

rice flour.

A, control (wheat flour); B, rice; C, goami rice; D, steamed rice; E, steamed glutinous
rice; F, cambodian rice.
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Fig. 7. Micrograph of white pan bread added with 30% of
different kinds of rice powder.

(Dx500, 2x1,000, 3)x1,500.

A, control (wheat flour); B, rice; C, goami rice; D, steamed rice; E, steamed glutinous
rice; F, cambodian rice.
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