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Abstract

The baking properties of rice bread with different percentages of butter and oil in wet and dry rice flour were investigated.
The moisture, damaged starch, mean diameter, pasting properties by amylogram and RVA (Rapid Visco Analyzer), as well
as thermal properties by DSC (Differential Scanning Calorimetry) of wet and dry rice flour were analyzed. The specific
gravity and color (L, a, b) of the dough, as well as the appearance, color (L, a, b) and texture of the rice bread with different
percentages of butter and oil in wet and dry rice flour were also analyzed. As a result, the wet rice flour were composed
of a noted higher content in moisture, compared to the dry rice flour (p<0.001). The wet rice flour had lower values of
damaged starch, higher values of mean diameter and a higher peak viscosity than was noted in the dry rice flour (p<0.001).
The wet rice flour showed a higher degree of hydration and gelatinization than was seen in the dry rice flour (p<0.001).
The prevailing principle to utilize the replacement of wet rice flour with oil had a significant effect on the volume, specific
volume and hardness of the rice bread (p<0.001). The hardness of the rice bread also showed a decreasing trend as the
amount of the added oil was increased into the mixture. These results suggest that the replacement of wet rice flour with
5.8% oil is effective for the production of rice bread.

Key words: rice bread, wet rice flour, dry rice flour, butter, oil
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lulose(HPMC)+= Dow Chemical Company(Midland, Michigan,
USA), 232 A+ (Seoul, Korea), AAEE o] AE X Societe
Industrielle Lesaffre(Marcqen-Baroeul, France), -3-8HA4| sorbitan
fatty acid monostearate= (5=) ¥ A1 ¥ A (Seoul, Korea), carboxy
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54 % 12 2712 amylogram £/d2 Juliano 5(1985)
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Aot EAJ o2 HIFHE(P: peak viscosity), 95 Co| A 1587+
SR A)7] Z2] HLE(H: hot paste viscosity), 50ColA] 15E57F
SAAZ T2l HE(C: cold paste viscosity), T H=9] 2}, &
consistency(C-H), breakdown(P-H), 12|11 setback(C-P) viscosity
£ A=
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9(enthalpy, AH, cal/g), T 3}7|A]- 2= (gelatinization onset tem-
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H(mL)E FA(@=Z ol AitstHen, Al 29| Fuj(mL)
&= AACC method 10-05(2000)0] 2J3t EAX|EHOoZ 43}
At A29 WAA crustet WA crumb 9] M == AF5E X
£x¥°14010 mm) §-7]°f o} HA}A|(CR-300, Minolta Co,,
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th Ao F7)L 7hExA 2x20](25%25%20 mm), two bite
(50%) compression test, load cell 5 kg, plunger A|S-2 35 mm,
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10. SHEN

= A2 39 vHE AAsAL, Adwtt Aol SAS
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Table 1. Formula for rice bread added butter and oil in wet and dry rice flour

Amount (%, rice flour weight basis percentage)

Ingredients Wet rice flour Dry rice flour
A B C
Rice flour 100 100 100 100 100 100 100 100 100 100 100 100
Butter 5.8 4.0 0 0 5.8 4.0 0 0 5.8 4.0 0 0
Oil 0 0 5.8 4.0 0 0 5.8 4.0 0 0 5.8 4.0
Sugar 107 107 107 107 107 107 107 107 107 107 10.7 10.7
Salt 2 2 2 2 2 2 2 2 2 2 2 2
Egg-white powder 3 3 3 3 3 3 3 3 3 3 3 3
Nonfat dry milk powder 3 3 3 3 3 3 3 3 3 3 3 3
Hydroxy propyl methyl cellulose (HPMC) 3 3 3 3 3 3 3 3 3 3 3 3
Instant yeast 1.5 1.5 1.5 1.5 L5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Emulsifier 1 1 1 1 1 1 1 1 1 1 1 1
Carboxy methyl cellulose (CMC) 029 029 029 029 029 029 029 029 029 029 029 029
Hemicellulase 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018

Water 90 90 90

90 90 90 90 90 90 90 90 90
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Table 2. Moisture, damaged starch and mean diameter of
wet and dry rice flour

o a Wet rice flour Dry rice flour
Characteristics'®
A B C
Moisture (%) 10.8* 8.44° 9.73°
Damaged starch (%) 2.53¢ 8.38" 11.9°
Mean diameter (m)”™” 120° 80.4° 70.6°

Y Mean values of three replications.
? Values with different superscripts (*) within the same raw are
significantly different (p<0.05). ™" Significant at p<0.001.

a~C
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4% B} Co AESATE G4 BT A vle) £ =
AFEISIERp<0.001). 44 B7AR A QIRE71E 120 pm,
A4 7R B} C9 A7) 8049k 706 umE 24
lon, Whee) B YAAE S4B A4 B
TR 2A GERRThp0.001). wekA 2 R £4 47}
T AR o] uet AREFEI AR YR]e G
F FL AOR Uehgrh W] g AT 94 2]
of HE EY ARCPak 5 0M4eIHE BEEYE}
2.60~4.53%2 4= A7t B URA7]E= 139.5~17.6
umz A AP gl

2. 4 Y A4 AIIRO| pasting S I ARH0| A

54 2 A4 B7IRY pasting 54 H AFHo] EAL
Table 3] Wb QlTt. Amylograme] 23t 54 &717 At
A4 A712 BQ} C2 pasting EAS A3 peak viscosity
(»<0.001)= 658~380 B.U., hot paste viscosity(p<0.001)=
445~247 B.U., cold paste viscosity(p<0.001)+= 850~688 B.U.,
consistency(p<0.01)+= 405~180 B.U., breakdown(p<0.05)+= 213~
133 B.U,, setback(p<0.01)2 192~46.7 B.U.Z2 EA HFof A
54 WAL A, 714 WoLE Co} B o2 ATigro] ZHast
Tk Kim 5(2005)9] A7 B7FRo £4 Aol Al
25 HA B7THE9] peak viscosity FH2 633~777 B.U. HEY=Z
ZAENN, 3 257 S7kgel et I A#gke] Skt
Fom, 2 A9 F4 B7FR| peak viscosity g2 658

Table 3. Pasting properties and thermal properties of wet and dry rice flour

Characteristics'? Wet rice flour Dry rice flour

A B C
Peak viscosity (B.U.) 658" 380° 588"
Hot paste viscosity (B.U.)™ 445 247° 405°
Pasting properties Cold paste viscosity (B.U.)"™ 850° 427° 688°
by amylogram Consistency (B.U.)™ 405° 180¢ 283°
Breakdown (B.U.)" 213° 133° 183°
Setback (B.U.)" 192° 46.7° 100°
Peak viscosity (RVU)™ 273" 214° 243°
) ) Trough viscosity (RVU)™ 190° 141° 158°
Pas“gf g\‘;‘fmes Breakdown (RVU)™* 83.1° 72.3° 85.4°
Final viscosity (RVU)"™ 355% 253¢ 299°
Setback (RVU)™ 165° 112¢ 142°
. Onset temperature (C)"™ 54.8° 61.2° 60.6°
Them;il gg’gemes Peak temperature (C)"™ 62.2" 69.1° 68.6°
AH (cal/g)™ 10.5° 10.1° 2.71°

Y Mean values of three replications.
? Values with different superscripts (**°) within the same raw are

significantly different (p<0.05). ™" Significant at p<0.001.
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24 A3, 7 o) HEES AALEE 44 4712 A
£ 5487C, 744 B71E Bet C= 60.6-127T el A A
W, AREE HTLeRL &4 WhT AR 20, A4 &
715 B&} CE 68.6~9.1C Yol Ve ¢l ithp<0.001).
Whso) sohEE &4 A7 AL 105 calig, 14
B7L= Be} C1 1017 271 cal/g® & ZAFE Qthp<0.001).
Marshall ] @1(1992)0l1 4 &7} 22] AT 7|= HEF 3} 7|
AeE, AREs AR 9 soldgno] gae Fo), 4
7t AR 245 AESS) HAEe) HETS F
TLETL Gtk Bshelc & Age] AHE %4 47}
2 AL 744 2712 B} Cofl vla) ARTI7E 2A) 2AL
of(Table 2), AEL3} A=} HEE3} HIU2E7F 2t
3, 33 Axrt =& Aoz e THTable 3).

AT A7) WE 54 2 A4 BT AY 54 515

3. 54 U A WIIRO| FX|F7 At HIZ0 ME g=
o aiko| F|w S
A 9 A2 A7LR FRl wEk fAF 7t HlEol o
o akso] WhE Ant o H)F 9 M =& Table 40 et
A BV AL AR, HE 40%E H7EHEE o
At 3 ¥kSo] v|Fo] 1277 0.582 7H A 2AHE]
e BAANE 28§ 4.0% F7F Al M= L
5)2 N72 7P ERAL, af(EF2A) T b3t
| H7HEo B J7F Al B A UERETHp<0.001).
74 B7HEQ1 BolA= AR5 5.8% H7IstES of o
A & Bh50] vlFo] 1029} 0472 7P Worom, A8
f A7k BE F7E Al b gho] =2 ] AUATHp<0.001).
A4 B7EE ColAE AERE 58% H7IetdS o ¢a
A F gEE9] v|Fo] 0.99¢} 0382 7P H@okom, A-8f
A7FE BE ARG Al agho] =2 Aol UATHp<0.001).
F4 9 A4 7R g0 M EA oA &4 B7FE A7
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4% H7HEo] 12659 4612 7H A ZAE T, MEE
crust®} crumb®] LI} agho] A1-8-F4] H7to] HE H7ls
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Table 4. Characteristics of rice dough added butter and oil in wet and dry rice flour

Specific gravity of dough

Color of dough

Characteristics"”

Before fermentation” After fermentation”™" L™ a™ b
Butter 5.8% 1.18® 0.54% 92.0> -0.16° 12.3°
Butter 4.0% 1.27° 0.58" 92.0° -0.22% 12.3°
Wet rice flour A . . . .
0il 5.8% 1.14° 0.53" 9.3 -0.24° 10.2%
Oil 4.0% 1.10® 0.50° 9.7 -0.24° 11.5¢
Butter 5.8% 1.17% 0.58° 89.0" -0.39% 12.7°
5 Butter 4.0% L17* 0.60° 88.7' -0.41° 12.6°
Oil 5.8% 1.02° 0.47° 91.6¢ -0.36¢ 10.4°
e Oil 4.0% 116" 0.61° 89.0" -0.35¢ 11.6°
rice 1lour
Dry Butter 5.8% 1.12% 0.50® 90.6" -0.18° 11.6°
o Butter 4.0% 1.13® 0.51% 90.08 -0.17° 10.7°
0il 5.8% 0.99° 0.38° 89.1" 0.32° 11.9°
0il 4.0% 1.03® 0.46° 91.3° -027° 10.18

Y Mean values of three replications.
? Values with different superscripts (
at p<0.001.

a~i

) within the same column are significantly different (p<0.05). * Significant at p<0.05, ™" Significant
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Table 5. Characteristics of rice bread added butter and oil in wet and dry rice flour
Appearance of bread Color of bread
Characteristics'” Weight Volume  Specific volume Crust Crumb
(g)*** (mL)*** (mL/g)*** L*** a*** b*w L*** a*** b***
Butter 5.8% 273% 1,015 3.72° 555 18.9™ 402°  81.8* -1.00¢  8.858
Wet rice Butter 4.0% 2717 990° 3.65% S5L1% 195 3750 790 -099¢ 927
flour Oil 5.8% 275 1,108 4,03 53.4* 205 393™ 865 -1.004 836"
Oil 4.0% 275° 1,265 4.61° 573" 19.6° 403" 874"  -0.92™ 879
Butter 5.8% 266™ 885 3.32%f 459° 166" 3354 778" -079™ 10.6°
B Butter 4.0% 265¢ 890 3.36%" 580" 10.8° 3324 753" -077* 1L1°
Oil 5.8% 273® 8954 3.28 5750 17.6° 387" 839%™ -093* 102°
Dry rice 0il 4.0% 270" 978° 3.62°¢ 552° 189 390" 823 -035° 122
flour Butter 5.8% 266 805° 3.03° 497" 176  362° 754" -098°¢ 104%
Butter 4.0% 267> 840% 3.15° 523%  132° 342 778" -111¢ 858
Oil 5.8% 272% 1,025 3.77° 540"  18.9® 385" 834™ -071° 116
Oil 4.0% 268>¢ 970° 3.61°% 565 185 387%™ 857" -092"¢ 920
Y Mean values of three replications. )

? Values with different superscripts (

7o) 9783} 3.622 71 A RAEQ AL, M EE crusto]
agksh crumbe] Lgko] 41857 A7zl Mg Arkznth 2
A FEREERpe0.001). 74 A Co) 7%, Hupe] Ruls}
H| &2 A18-f 58% H7hto] 1,0259 3.77=2 7P =4 =
A= 1AL, M= crust®] b} crumb®] LI} bgko] A8
A H7kEo] WE H7lEth A YR THp<0.001).

54 9 A4 AR Eo) uhet o] Bujo vlgA e
ke Ueston], ANt o R AN Rt 44 B} 2
A vebgten, Wy J7EEo A85A d7kEol 24 Y
ETHp0001). £4) 8 24 W} Fol me Aol )
= BAOA 7 §ZAQ AolE H L™ (p<0.001), crust
SIAE L a 8 b glo] AR 4 ArkRsL BE 2 1}
B o, crumboll A= L3 H4] A7 =4, bak2 A
A W7 R7L B T 4, £ W Wil Al
A EX v nl A7 (Lee & Lee 2006b)o] A= crumbol A A
Aseh 4 AR A R, el A WA 2
AR A S ZAEA,

Table 6] Vreh} Qlek. 4] W7ME A2 B9, 4, S,
WA, A4 2 A= 5 G2H SHNN 597 Holg B

) within the same column are significantly different (p<0.05). ™" Significant at p<0.001.

Ao m(p<0.001), AEE B 5.8% H7HE0] 1,602 g2 7}
F =A AL, AE 5.8% H7HEe] 576 g2 2 7HE
WA 2AE Y THp<0.001).

A4 4715 B} A9, BAN AL v 58% A7kl
1,101 g2 7P =4 A=Y, 284 5.8% H7lo]
301 go2 7% WA 2AEA: 44 Aol Co) 4. o
23] A= W 58% A7hEol 1812 g0 7 A 24}
S, 484 58% W7kl 805 g% AH vl 2ats)
QI THp<0.001).

S 0 A4 AR FRo] weh §7 W7k vl g A
of WA m2Y $4 AT AEHE TE Ao Fe u
B7h 17l o] vla) FEsk 2rehp<0001). 44 47h
2 AS} 714 WI1R B WE WS 488 W} SEol 3
I Aok dobon, ofaiet AR A4 WIR C
2 Az W) ZolHE Bolx) AcHp<0.001). ol
2 A W Az A R B4 det wAlo
A3 7kegol gekd & 98-S sk Sk, el o
3l o2 A7S(Lee & Lee 2006b, Lee MH 2007)0)| A &= -
o NHF AwY WatlA] £A BIARE ARG o]
A4 AR A AR ES) dgren, 39 A4
£ ARG F/EE oA 2AE U

o] Ziat gl AH(Fig. S A AE A HE A
SHT A GE ASTORN E o MY BYL A
o 5 9SS HoAFT Ik B9) 54l ArlRuct A4

7hRo A B 2 FAdo] AR Qe o] W F3to] F AR
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Table 6. Texture characteristics of rice bread added butter and oil in wet and dry rice flour

Wet rice flour Dry rice flour
- A B C
Characteristics"”
Butter  Butter Oil Oil Butter  Butter Oil Oil Butter  Butter Oil Oil
58%  40%  58%  4.0% 58%  40%  58%  4.0%  58%  4.0%  58%  4.0%
Springiness” 0.85*  0.89° 049 055" 0.82°  081° 036" 046° 086"  0.82° 050 056
Cohesiveness™ 047  049°  037° 046®  054*  052°  037° 041 055  0.54°  040*  039™
Chewiness™ 636" 380° 1114 185¢ 490° 439°  41.6° 153¢ 851° 453° 161¢ 177¢
Gumminess™ 746°  765° 217%  336¢ 598¢ 544° 114 3324 990° 554° 3224 3174
Adhesi
dhesiveness _, 31 _1g0 202 -147 -806 184 -140 -963 048 -241 -545 —166
(g.sec)
Fracturabili
rac (5 MY ss 101 767 878 646 976 873 664 711 779 863 748
Ha“g’ss 1,602° 1,548  576° 729 1,001°  1,051° 3017 811%° 1,812° 1,016% 805 809

Y Mean of three replications.

? Values with different superscripts (*) within the same row are significantly different (p<0.05).

N ﬂll'ﬂ'-
o
i)
ok
el
ox
file

o
),
30
32
il

AEROZ AA FrtERT} H4] B7E7} A A R0

AT W 4 gk A0 AL 44 A7 e v
A b

A HLOML 4.0%Kt} 5.8% A7}

Hqgee wol 2tk

£ ATAAE & ABAE et AT FF 44 F
R 9 Akl AvkE AlFet, el A% 54 € A=
P Y] 18 S4B A4 WRe 2o 54
2 zAstgon, M R 488E 40-58% WAL o
WE L o] B4, Ban 54 245 44
U A4 WR B H SHNH FRTFE B4 BT
7h X 7RO H) ER(<0.00]), AREFEE

A WAARIE 54 B7FR] B3 50w (p<0.001), WL
o B YA &4 BRI A4 BT 2 o
EFThp<0.001). &4 2 A4 W7HE9] amylogram} RVA
ol o3 pasting SHNH &4 AT A% AWzl 2
A ZAEAR, T The A4 W71 C9B 02 pehidet
(p<0.001). %4 2 A4 BT e DSC 54 B, &
A W7A% AL A4 B71R Bt Col Bls) AEE} AN
wot ARES HWLws} WokW, MRS TRRAPIL

™" Significant at p<0.001.

52 A7 A= 105 callg, A2] 712 B2F C= 10.137} 2.71
cal/lg & ZALEQITHp<0.001). 54 X 4] ”ﬂ%ﬂ A
F A7 vlge W2 A vkse] wE Hak §oH|F2 HE
A7bto] Algf A7 R E9kaL, A BA A= &4
A7M2 A7} 4] B7EE B Cofl vE| Lgko] A Uebdtth
(p<0.001). B7}F FFol wpet o] Ruje} v|-g-4-2 714

Hrh 4] A7 34 e, BE JrlEET A4
A H7HEo] A Ve THp<0.001). Ao M= Ao
A& L a 9 bgko] 9230 ZolE e L thp<0.001). &
o] AR EAoA A8 o] HE HrlEETh
=7 REem(p<0.001), 54] E7HE AgH A4 A7LE BR
ThE A2 8% Ht R0 SRS F =7 Yol
o, o2t FFL AL BIIFE CE A2 Aol 7o
A BolA] ¢ ‘zkt}(p<0 001). &wo] Wk 5A] A7L2H
o} 4] A7tRo A W F7o] E AR BEE & 5 AN
o, 221 A8F Ayt R e HrktolA olgs |4
< & 5 Ut wEba] A XLOH a4 *ém-rit} &4
A7F27F HE 7R L5 Aol A8H HUHE
NA 4.0%ETt 5.8% A7V 9, AW 537t Qe A
2 ZAE S

2Atel 2
2 AIEE TURLATR AU2 $YUEIL)

BAA 7| SN EAA (AR 2 317019-4) 9
o olo FAA=EFH Yt
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Wet rice flour

Dry rice flour

Butter 5.8%

Butter 4.0%

Side shape

Oil 5.8%

Oil 4.0%

Butter 5.8%

Butter 4.0%

Cross section

Oil 5.8%

Oil 4.0%

Fig. 1. Side shape and cross section of rice bread added butter and oil in wet and dry rice flour.
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