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Rheological properties of flour dough containing roasted rice bran

Hyun-Kwang Shin', Jeong-Hoon Lee’, Koo-Chun Chung’, and Si-Kyung Lee**
'Deprtment of BioFood Science & Technology, Agriculture Livestock Graduate School, Konkuk University
“Department of Food Science and Biotechnology of Animal Resources, Konkuk University
*Department of Chemistry, Konkuk University

Abstract This study was carried out to investigate the effect of roasted rice bran (RRB) on the rheological properties of
bread dough. According to farinograph analysis, the consistency of the control sample was greatest. There were no
significant differences in water absorption (p<0.05). Lower values of development time, stability, and time to breakdown,
which were affected, by the addition of RRB, were observed for RRB-containing dough samples, compared to the control
dough sample. Addition of RRB significantly increased the mixing tolerance index (MTI). According to rheofermentometer
analysis, the values of H'm, T'|, and retention volume decreased with increase in the amount of RRB added. According
to the rapid visco analyzer (RVA) analysis, peak viscosity, holding strength, and setback values were greater in the control
than in the RRB-containing samples. The addition of RRB to the flour influenced rheological properties like fermentation
volume and acidity. The total acidity increased with the increase in the amount of RRB added. The present study has
indicated that there was no significant difference between the rheological properties of the control and 5% RRB-containing
dough samples. Therefore, the addition of 5% RRB could be an effective way to produce functional flour bread without

affecting its desirable physical properties.
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B Agof AFE3F 2o A A(Korea Federation of rice bran
Co., Gokseong, Korea)®] &2 FHEF 10% °©lsl, &53l=
53.55%, AolAdfr 18.98%, THlE 14.58%, AW 1841% G5 ©I3
RS B REE =4 F $Eo] 7IAIK2-1057, K2 SYS-
TEM Co., Busan, Korea)& ©]-8-3l4 120°CellA] 2587+ &2 +
100 meshE T3t A2 ARSI 717184 A 2
= 14% 7152 7FEE71E 155 (Samyang Co., Asan, Korea), 3
A 4 (Youngjinsalt Co., Shinan, Korea), 1] & (Samyang Co.,
Ulsan, Korea), % (Jenico Co., Pyeongtack, Korea), "7l %A=
S-500 (Puratos Korea, Seoul, Korea), stEd-2 AWM EY(Lotte
Food, Seoul, Korea) 52 AM&-3I5iT).
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ez 28z #2412 Farinogram-E (M81044, Brabender Co.
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A Hr7kete] vRe B3-S 7hzt 300 g8 FH 3t farinogram
ABQ] Fo] 50010 FU (farinogram unityell =28 wj71x] &
FEFE AL, ol WMELEE 30£02°C7F FAIHES o
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(water absorption), ¥t B Al7H(development time), HH= QHY
I=(stability), ¥+5r A 7H(time to breakdown), ¥FE WA (mixing
tolerance index, MTI) % farinograph quality number (FQN)<]
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Rheofermentometer (F3 Rheofermentometer, Chopin S.A  Co.
Ltd,, Villeu neuve La Garenne, France)S AFE-slo] Wh=o] dhg
Hs sk AELIERel B BAAS 0, 5, 10, 15%4
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719] protocol typee &%= 28.5°C, duration 180 min, W57
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30°Ce] QltHlolE oA 120% St LEIIHA 208 7HHS
FAF= (total titratable acidity, TTAYS 243l Th W= 20 ¢S
Fatd 100 mL SFFE A3 F 1082 Fvlstol=5 7t
stel gRel S AHAXAFIAZ 01N FASAFF=1.001)
(DaeJung Chemical & Metals Co. Ltd., Koryung, Korea) &5
ARE-3te] pH 6.60] 2 W71 AA3ste] AR 0.1 N FAkska
FY By mL)E FAIEE S W] pHE AACC 02-52
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212 JeRTE AR5 7He] feolAd SAIEA]2 SPSS (Statistical
Package for the Social Sciences, version 12.0, SPSS Inc., Chi-
cago, IL, USA) BAIZZ IS AMg-3te] £4REA(ANOVAYS: 4
AlBIAaL, AEZF] frod HATE p<0.05 FEOE || o
W A€ H (Duncan’s multiple range testy ©]-&-3F31th.
20 oF
o2l Tel=E 2y

AR Be AAE U Hrisle deleaslzz F
7] (consistency), T S8 (water absorption), W58 A|7H(devel-
opment time), WFZ2] QHA E=(stability), WFE 3} A] 7k(time to
breakdown), ¥+ WAJ(MTI), farinograph quality number (FQN)
& 43 A= Table 13 2} ¥5-2] 27 (consistency)= th
ZF7F 50002 FUOIAAL, H& A7 5% H7HE7E 490.02 FU,
10%37H+7F 47500 FU, 15%37FH-2 457.09 FUR #2 27
o] Aol FUHE,E rasen fo3 ozt AT
(@<0.05). o] HkEo] YL Ft Fe AA Fof PRt
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Table 1. Farinograph parameters of bread flours containing different quantity of roasted rice bran

Farinograph parameters

Samples . Water Development L. Time to Tolerance index ~ Farinograph

P Con(sFliﬁe):ncy absorption time Sgg)llrlll)ty breakdown MTI) quality

(%) (min) (s) (FU) number
Control 500.02+0.03%" 66.25+0.05° 11.20+0.01° 14.05+0.05° 29.08+0.03° 950.00+0.00* 166.00+0.00*
RRB-5 490.02+0.03" 66.14+0.02° 9.70+0.00" 13.55+0.05° 25.00+0.00° 971.02+0.04° 162.00+0.00°
RRB-10 475.00+0.00° 65.79+0.01° 9.48+0.03° 11.70+0.00¢ 24.10+£0.01° 976.19+0.01° 160.89+0.01°
RRB-15 457.09+0.01¢ 65.000.01¢ 8.00.0.00* 10.49£0.01¢ 20.08+0.03¢ 985.00+0.00° 159.00:0.00°

! Values are Mean+SD, n=5

*dMeans with the same letter in a column are not significantly different by Duncan’s multiple range test at p<0.05.

Control: Bread flour without roasted rice bran.

RRB-5: Bread flour containing 5% of roasted rice bran.
RRB-10: Bread flour containing 10% of roasted rice bran.
RRB-15: Bread flour containing 15% of roasted rice bran.
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T R TS 7R ] FHEA AgE AelA f
A g Hrbo]l S71EE 2717F ZAsiinhal st &
Aol Ao} 72 AIS BT S-S (water absorptiony T

ZT7F 6625%°19 e, B2 &A 5, 10, 15%H 7= 2H2t
66.14, 65.79, 65.00%= hZT-H} $ke ke BT} Parks} Han
2010y HgBAC] 7t mE AW w59 2|8 54 AT
oAl L' AAL HrlEo] FINEGFE S S50 HAEA
o StFRE, ol AAd FEo] F5EY X YAUE 2

7] W&ol 3t
"= 4 A 7H(development time)y> TIZT7) 112802 74 2
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15% H7HrE 800 R H/e AA Hrise] Z71Ed4E wi=
FAAIZE] golxth MEFEAAE W= FHudEed =ds)
sy

£ A B, wEd] Wk wwAe) ga] BesE ©
GA70] RoA T WHe4E WAL, ol W] EFHE
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@ A|7ko] Q75]7] wjEolthKang, 2000). Yook 5(2000)% T
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oM &= (stability)= WHE-o] 500 FUO| =23 A|7H5E we o
7R Ak 2 ZFES Folvt FEE ¢ F Ue 8bolr
27 E 14058 ooy #2 BA 5% H7k= 13.558, 10%
A7F= 11705, 15% HA7Fs 1049802 Ho ®A Hrlggo] =
1= Fold F9F Aol7t UATHp<0.05). ol He
AA7F A7 EE WrRRe] whild ghako] FHojx PgdErt Fol
A Aoz AzZFATE Chungd Kim(1998) W71E o]9lo] &,
4w 52 58 Hrkehd HgEst AaERlEd, ole
A Al BN DA 2 Heo] Fasithal st
AT Choi 520052 H5A A7 W59 &4 WstolA B
254 H7lgo) S7MEE gshert ARXe BT 2ol 4A
= A Foa siEed, 2 AdeME Fe AAE A
7kste] W & ) A BEAIRE 2o & loR
R EARdl="

Hi= 9l A)7Ktime to breakdown)S THET7F 29.08 s, H2 &
A 5% HA77F 25.00 s, 10% F7HE 2410 s, 15% JA7H=
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S kst At A3 Hutege] S7HEE MTIRES 7t
sl AFELS HUH A9 v AgAe] Rt st
2 Ay e A Bk
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Han(2006) &4Ha} 248 H7hst 2we] £ 54 A7oA
Sahh Hbe] S7FEFE FQNo| HAEATAL 3l B A
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7 242 61.04, 56.59, 53.01 mmE hETIT P =& S
e, ¥ AA Hrtege] Sl weh w5e] o) o
7t fgH oz At AT BATEp<0.05). ol F 27
A7tgo] Zrkeld AUiH oz Z5d A Wiy shgo] 7+
ste] S5 PAo] tiztol Hlste] HojR)7] WiEoz Azte
o} o]23k Aol theted Kim(2010)e 2A] 9 B H7leko)
Z7yshd AR os 1 dhlE ghako] 7hAE o] gl 3ol

A=

Rl

=
=

=
=
=



590 =2 E35k8] %] A 50 WA 6 & (2018)

Table 2. Rheofermentometric analysis of bread flours containing different contents of roasted rice bran

< H'm? e T Total volume? CO, losst) Retentio(;l Reten?ionﬂ
amples (mm) (min) (min) (co) volume volume' coefficient
(ce) (cc) (%)
Control 67.49+0.02*) 180.09+0.01* 92.17+0.03* 1437.87+0.05° 15.06+0.02¢ 1415.30+0.01° 98.79+0.01*
RRB-5 61.04+0.04° 160.01£0.01° 84.19+0.01°  1371.79+£0.02°  17.01£0.03°  1354.90+0.00°  97.52+0.02°
RRB-10 56.59+0.01° 123.4840.02° 72.68+0.02° 1284.90+0.01¢ 20.99+0.01° 1264.00+0.01° 96.52+0.03¢
RRB-15 53.01+0.01¢ 118.40+0.01¢ 49.99+0.01¢ 1019.010.04¢ 22.02+0.02° 1003.63+0.04¢ 95.29+0.02¢

YValues are MeanSD, n=5

*dMeans with the same letter in a column are not significantly different by Duncan’s multiple range test at p<0.05.

YMaximum height (mm) of the gaseous release curve.
ITime spent to reach H'm.

9 Appearance time of the dough’s porosity.

“Total volume of gaseous release in mL.

YThe carbon dioxide volume released by the dough during its fermentation.
®The carbon dioxide volume in mL kept in the dough at the end of the test.

The retention volume divided by the total gaseous release in %.
Control: Bread flour without roasted rice bran.

RRB-5: Bread flour containing 5% of roasted rice bran.
RRB-10: Bread flour containing 10% of roasted rice bran.
RRB-15: Bread flour containing 15% of roasted rice bran.
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Hmztol E=gated Zdele A7l T thZ77F 180.09:E,
ro AA 5,10, 15% 7= 22 16001 123.48, 1184052
2 foldor 7FAEth(p<0.05). Kim(2009)S U4k Y75
TS b e dEEA 54 dFlA Tigke] sk

=, ole A% B2 A7bt 2F4 948 Asig 243 o,
Zo] W] AIFEN7] wiEelZhal stk & FYE cc2 #A

Hed tE77} 143787 ol Be ”4:}71 5, 10, 15% A7
Z¥z} 1371.79, 1284.90, 1019.01 cc2 ¥-o A7 H7lo] =

7}5;_ 2 Byu)7} 7haske 43S UERITH Kim(2009)2 A7
o Hrbge] SUtshH WEe] A ko] WolA A|Fe
7 A STk

o] AkslerA C’é‘%k(CO lost volume)> WZT7F 7P W&
15.06 ccol, B &7 5 10, 15% FA7M+E 242 1701,
2099, 22.02 ccE F2 AA HrtEFo] TN wEl S4Fko]
Z7FkAt

A F3(retention volume)e tHET7F 141530 cc|UT He
’é}ﬁl 5, 10, 15% F7F-= ZH2} 1354.90, 1264.00, 1003.63 ccZ
B AA Hrbge]l 2SS vt ghske AEE UE
ok Park(2015) PFRE F7IRE W7RRe] dleElA] ATl
wprrRe] Frrge] F71ERE vk E4F FUel f1 3
97F gastnial st ol vk 71E HrbE 2R 84S
Asstal, AslE FF6 F9 gl 7k 43 {§4] FIrt
At Thal skt

A & F FIE Uir 72 S (retention coefficienty
ﬂ%zﬁ‘% 98.79%C1 AL /e *&74 5, 10, 15% A7l E 2+
7} 97.52, 96.52, 9529%% #- &AA HriFFe] &4E Fuvt
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272 Ho]2~H I (pasting temperature)= 68.54°CO| AL,
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HE AA bl 3UMEEE SSPiAET A vElRE
o], Park¥} Han(2010)= L&&A9 Hrige] T71 45 33}
MAIRETE A UERITIAL slod 2 A} fAksE Z43ke Bt

IS (peak viscosity)= WZETF7F 218.10 RVU°|SlY, #&
275,10, 15% H7Hte Had== Zhz 20201, 188.83,
176.53 RVUZ YeR} Hrbge] Z7184E Had=r f94
07 YoIth(p<0.05). Mod 5(1981)2 hemicellulose”} 27}F2]
Ao vxl= G B A7or] B7HE pasted] F=7F B
oItk R I3I, Byun(2010)S tFAH S 7hst
2e] FAEANAN TR Hrbge] et FRd I
cal Ay ko] fhae Hivh WolXed|, ole pasted] S
T2} Atolell FFe] ot wf R FAdo] fAE] wlE
olg}x 3t} Peak timeS TIZT7} 633, e &7 5 10,
15% HA7V 7= 242} 6.09, 5.99, 588802 Ho W7 Hrylgko]
_2_7].fﬂ—/\i /\]7]_9_ g}—o].)(ﬂ\:].

ool Adoa F2 AAL] AUt FUIEFE Aol

o] Z7hol AEH iﬁ} T7F &AL, o2 QlE| F3bt o] FolA

peak timeo] & A Hrbgo] T/EFE Folxvkr A7k
o} &3 & ]ﬂ‘:(holdlng strengthy= thZ77} 137.07 RVUE 7}

A =k, Be A Bk 5010, 15% JA7E 242 11591,
11291, 103.79 RVUR RolA& 73S EAUTh Lee 5(2012)
F 2oHA/E HUre we] Aol st %%LOM Z é] o]
o] HrtEFo] FUIFOREA WILRS] F “ Bk
o] Zradtal, I Al Atole] gle] Yo
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A=E JepH 511@5011*1 5]21@33 il beakdown e ol
2771 82.18 RVUOISlem H2 A7 5, 10, 15% H7He 2zt
Z} 79.86, 76.90, 7247 RVUZ £& &A rigo] Z71d4=
fFozo =z Z.}i’é‘}"j\:]-(p<0 05) ZF X (final viscosity)= X
T7F 220.56 RVUe|9leH, #2 &A 5, 10, 15% A7H= 242
208.37, 205.09, 20442 RVUZE thZFHT} F]% 0 2 (p<0.05) 2
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Table 3. RVA data of bread flours containing different contents of roasted rice bran (unit: RVU)
Pasting Peak viscosi Peak ti Holdi h  Breakd Final viscosi back
Samples femperature eak viscosity € .tlme olding strengt! reakdown 1nal viscosity Setbac
C) (RVU) (min) (RVU) (RVU) (RVU) (RVU)
Control 68.54+0.019V 218.10+0.02* 6.33+0.00* 137.07+0.03* 82.18+0.02* 220.56+0.03* 100.56+0.01°
RRB-5 69.08+0.01° 202.01+0.02° 6.09+0.01° 115.91+0.01° 79.8620.05" 208.37+0.04° 97.18+0.02°
RRB-10 70.04+0.04° 188.83+0.03¢ 5.99+0.01¢ 112.91+0.01°¢ 76.90+0.02° 205.09+0.01° 93.50+0.01°
RRB-15 70.76+0.05* 176.53+0.04¢ 5.88+0.01¢ 103.79+0.01¢ 72.47+0.03¢ 204.42+0.02¢ 88.89+0.02¢
YValues are MeantSD, n=5
*dMeans with the same letter in a column are not significantly different by Duncan’s multiple range test at p<0.05.
Control: Bread flour without roasted rice bran.
RRB-5: Bread flour containing 5% of roasted rice bran.
RRB-10: Bread flour containing 10% of roasted rice bran.
RRB-15: Bread flour containing 15% of roasted rice bran.
Table 4. Volume change during fermentation by yeast in flour doughs containing different amounts of roasted rice bran (unit: cc)
Time (min) 0 20 40 60 80 100 120
Control 50.00+0.00°" 58.06+0.05" 90.00+0.01°F 116.18+0.03°®  148.06+0.05°  173.05+0.03"®  190.49+0.01**
A 50.00+0.00°¢ 55.03+0.00" 74.99+0.02"° 109.09£0.02"°  146.05+0.05°  157.06£0.03°®  170.03+0.05"*
B 50.00+0.00°¢ 54.29+0.00" 72.86+0.05" 106.00+0.00°  138.02+0.04C  155.48+0.02°®  167.04+0.02%*
C 50.00+0.00  53.00+0.00"  64.79£0.02°°  95.03+£0.05°  113.05£0.02°°  141.05+0.02*®  154.79+0.02*
"Values are Mean+SD.
Means with the same letter in a column (a-d) and in a row (A-G) are not significantly different by Duncan’s multiple range test at p<0.05.
Control: Bread flour without roasted rice bran.
RRB-5: Bread flour containing 5% of roasted rice bran.
RRB-10: Bread flour containing 10% of roasted rice bran.
RRB-15: Bread flour containing 15% of roasted rice bran.
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Table 5. pH and total titratable acidity (TTA) changes of flour doughs containing different amounts

fermentation time

A EAEEA A 50 AA 65 (2018)

of roasted rice bran during
(unit: 0.1 N-NaOH mL)

Time (min) 0 20 40 60 80 100 120
Control pH 5.8740.010  575£0.01®  5.63+0.02°C  5.5240.02°  546£0.02°  5.42+0.03F  5.40+0.01F
ontro TTA 291200190 2.95£0.04  3.1120.02°  3.18£0.00  3.53£0.00°C  4.01£0.02®  4.12+0.04%

5 pH 5734001 5.680.00" 5544001 545005  5.4240.04C  537+0.03*°  53140.01%
RRB- TTA 2994002 3.10:0.01"  3.15:0.01€ 3512001 3912001  4.14£0.04®  431+0.01%
0 pH 5.68£0.01% 5624001 5514001 5412001  537+0.01°F 533005  5.25+£0.04F
RRB- TTA 3.08£0.02%%  3.18+0.00F  321£0.01"  3.6440.01"  4.03+0.02°  42240.02"  4.46+0.02"
s pH 5614001 554001  543£0.03C 5324001 5304001  526£0.02F  523+0.02°
RRB- TTA 3124003 3.19+0.02%F  326:0.00°  3.83:0.01°  4.13£0.01°  4.40+0.02®  4.57+0.00%

DValues are Mean+SD.

Means with the same letter in a column (a-d) and in a row (A-G) are not significantly different by Duncan’s multiple range test at p<0.05.

Control: Bread flour without roasted rice bran.

RRB-5: Bread flour containing 5% of roasted rice bran.
RRB-10: Bread flour containing 10% of roasted rice bran.
RRB-15: Bread flour containing 15% of roasted rice bran.
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