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Effect of B-Glucan on Rheological Properties and Quality
Characteristics of White Pan Bread

Jeong-Hoon Lee'

Dept. of Hotel Culinary Arts, Shinansan University'

Abstract

This study was carried out to evaluate the effect of B-glucan on rheological propetties of flour dough and
quality characteristics of white pan bread. Flour dough and white pan bread fortified with B-glucans at levels
of 0%, 3%, 6% and 9% w/w. Farinograph and amylograph were analysed for the rheological properties. Loaf
volume and specific loaf volume, moisture content, texture and sensory evaluation were also analysed for the
quality characteristics. In the farinograph test, water absorption and dough development time of doughs
increased with increasing B-glucan content. Especially, water absorption of dough fortified with 9% of
-glucan showed 13% higher than the control. However, the addition of B-glucan to the dough decreased
stability. There were no significant differences on gelatinization temperature and maximum viscosity
temperature regardless of B-glucan contents, but maximum viscosity increased with increasing B-glucan
contents. Loaf volume and specific loaf volume of white pan bread decreased slightly with increasing 3
-glucan contents. Moisture content showed higher value in tests than that of the control, and the one added
with 6% revealed highest moisture content. In terms of texture analysis, the one added with 6% of B-glucan
revealed softer than the others. There were no differences between the groups added with 3% and with 6%
on sensory evaluation, but the one added with 9% obtained lowest scores. As a result of this study, 6% of
B-glucan is considered the resonable level to prepare healthy white pan bread. B-glucan can also be used when

making cake and cookies.
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amylose®} T34 22 FAFSITHWoodward JR &
1983). 2.2]2] B-glucan T2 3.0~6.9%21d] ©]
% 842 38~69%FE(Marlett JR 1991) 484
A9 BlEo] 1 245 BelddAr iy
A Zxn agiE gol ok A9 B-glucan
1942 Morrisell 284 A& E2l= A5 =873
Hoe 784 dE7E BeA 7lsel o g
Aoz 4EA Al B-glucanol thate] TAS
ZHAl = 9B Izydorezyk MS - 2001). Al 4=
44 B-glucan S 3 B-glucan 2] 80%E
kA ste] Helol Hlgte] =2 Ao AR 3l
o} 29 B-glucanS F2]2] Aol H]ste] glo]

T3 A |, B ol B84l 7HE R W
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pH~12)0] FF3ie). wepy BRol 229 B
-glucan~ Ao 2 galsta AHI} 22 A3t
YUehdchStacey B 5 1999).

Eﬂ‘/} 7212 B-glucane Abgreolut E=ol A

% serum cholesterol®} LDL-cholesterol-S S5+
Tlﬂ ol ZAQ Aoz HuwAtHLupton JR
5 1994; Braten JT 5 1994). 27jolx] A&,
il 2] 3 Lol YA FrEE dEE
=4 o] 59| F5E B4R Welsta *ﬂﬁ
o ofafA LREE ] SIS BT =N
Ul A THEAe] A2 E vta Ze2HE
S-S oAtk AlF=E ST} =3 B-glucan
AelA 4 F BRe] F5E AAA7] L in-
et ollet s es A
StAlA G o= Zdrt slom ook
dele A¥E HuEHa o|eld HaAl, |
AA=FA, WE T &F S7F 59 760l e A
o72% d#A AtKCross GG 5 2001). 2]3Eo]
9] o]& A7+= T7H71l A B-glucana 7t
d9e w29 SRl Stedn Fol
701 =] 91 2 (Suyong L 2009) 117 715748 2%
2 Rk ohileh 4 B2 HES AT W
u A AR == o] gt A= LA )
THLee S} Inglett GE 2006; Lee S 5 2005). T3¢
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B-glucane H-AFFo] Fal 82 o]

HEQNA 2A 9 BH 2AAAR o
1L 9la1(Newman RK 5 1989), <4< A2t
7150l rete] A, msT AR, 55,
ANdE £ Soll A-8g A7 1K Lee YT
& 2000) o4 Jp2EE =4 W Soll o] 82 vl

u]3}ti(Izydorczyk MS 5 2001).
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A =72 farinograph(M81044, Brabender Co.,
Ltd., Duisburg, Germany)E ©]-83}lo] AACC(54-
21) (1985 o2 v} o] 43Tt nlz
o &3k 30+0.2°C2] farinograph mixing bowll &
7H7¢} B-glucans &3 300 g= ¥l 7IAIE
A=A 2 AB] %o 500+20 BUY
g & x| SRTE Vet §rEs 24
3 & w=o] AX(consistency), &8 (water
absorption), ¥4 AZHdough developme-
nentime), ¢4 E(stability) 2 FQN(farinograph
quality number)®] #& 53] WHE =319

2) Amylograph

W7HE S5 tiH] B-glucans 3, 6, 9% 3713k
AT} H71elA] &2 tlZ272] amylograph &
1S AACC(22-10)(1985) " ol w2} amylograph
(ASG-6, Brabender Co., Ltd., Germany)Z ©]2-3}
o] st 2772t B-glucans 3365 ¢
= SHT 450 mLol] @EAA Bgel Y1 B
9] A FEE 75 ipme 2 FTASI] 25T HH
95C7HA 1.5T/min®] H| &2 225 FsA7d
A e AskE S48t SRR 25T
B AlRtete] SsPiA2E, A ELE H
HuHzo] B4 ke 53] vHE Sl
sPiAleEE 271327 10 BUY =23l

=2 etk

o fol

{Table 1> Formulas for making white pan bread

3) Alo| X=

21w w52 <Table 1>3 o™ AACCHH
(10-10b)(1985)= F38ko] 22" (straight dough
method) -2 A|Z3l ) EYS A|2ek A A
FE ¥H=7|(Hobart A200, Troy, USA)l| ¥ 11 A

&3, F% 280 94 F 2EYS Y o
A

=
(FAO-7103, DaeYung Co., Ltd., Korea)ol| 4] 304
2 FiTh

4) Aol =1j| & HISH

U742 Z2 i8] B-glucans 3, 6, 9% 713
AdTet HrlebAl e ti2T ] T
Z2x 2 (Ronald HZ 1993)C.2 =383 o
2ol Byl S WHEEA| 2 ipo] v 88 S 18

AL zbzke] Alm WA Slste] 1 Hde A=

U742 F2 8] B-glucans 3, 6, 9% 713
AlgTe} H7FelA] b2 tlx2T Alwhe] gk

(unit : Baker’s %)

. Tests

Ingredients Control % % %
Bread flour 100 97 94 91
B-glucan 0 3 6 9
Fresh yeast 2.5 2.5 2.5 2.5
Water 64 64 64 64
Sugar 4 4 4 4

Salt 1.5 1.5 1.5 1.5

Dough improver 1 1 1

Non-fat dry milk 3 3 3 3
Shortening 4 4 4
Total 180 180 180 180
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W7HE 2% diH] B-glucans 3, 6, 9% 3713t
A@Te HbelA] e v A A
Rheometer(CR-200D, Sun Co., Ltd., Japan)Z =
otk AlF= 3 em AR et WE xSt
o] 25T HESIHA] 244131 o] F5E] 2 712
o072 797 45tk 2327 L Table speed
100 mm/min, Chart speed 60 mm/min, Load cell
range 1 kg, Sample size L 60x H 30 mm, Critical
area 314 mm’, % Deformation 25 S22 7%
(hardness) & 83t 227H2 Hrketsith %
sl A2 max weight, distance, strengthS- ©}2]
Tl whe} Aelel 78 e AER sk

Strength(dyne/cr) =(H ) & x
Cell B4
Hardness(dyne/cr) =(strength x A&
=372
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7zt AdAde] g FAEAS  Statistical
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1. Farinograph &

EEo B-glucan 3 7}‘“*9‘ =] 3}e] farino-
graph & 23k A= <Table 2> 2 <Fig. >3}
2}, WH=59] 7 Z(consistency) = B-glucans 3
7k Al el TRy Srkela A7
M o gte golgont AT b
Ao]7h YATH(p<0.05). F&L A

ZTol| Bkl & #he dElx
BETs 780 2ok #94 Aol
thH(p<0.05). ¥t FAPAE AlFT-E0]
dlz7) ¥lale] Polzn 25
et et W) bEE gzl v
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B-Glucan 717} Aol 814 gl F4 B4 nx= 43 231
{Table 2> Farinogram characteristics of bread flour with different aaaunts of B-glucan
Wat Fari h
Consistency ? e.r Development time Stability arlnograp
Samples absorption . . quality
(BU) (min) (min)
(%) number
Control 492482 64.3+£0.4 20.2+0.44* 33.8+0.82° 394+4.8°
3% 514+4.4> 71.9+0.8° 21.7+0.64° 15.7£0.24° 311+6.2°
6% 511+3.8™ 79.3+0.6° 25.3+0.48° 17.3+0.42% 361+6.6°
9% 509+2.4™ 87.2+0.4 26.7+0.42° 17.3+0.44% 358+4.2
YValues are Mean+S.D., n=5
““Means with the same letter in column are not significantly different by duncan's range test(p ¢ 0.05)
A B
C D
A ; control, B ; 3% of B-glucan, C ; 6% of B-glucan, D ; 9% of [B-glucan
<Fig. 1> Farinograms of bread flour with different amounts of B-glucan
& B-glucan®] Apdo] h27] w2 ATy A zto]7} IR (p<0.05), I E =% 92T
z s

U A=

2. Amylograph £4 © & Hlste] AldTEe] wakal otk
A Rol B-glucan 7S €25l amylo- ES5E 2 e Solx] folA o]zt ik
graph S A3+ A= <Table 3> ¥ <Fig. 2>} (p<0.05). Charles SB9} Louise JC(2007)2 27+

2t} 33le e 2o AldFE Tt 79 o B-glucans 2.5%%} 5% #7F5te] RVAR 211

{Table 3> Amylogram characteristics of bread flour with different amounts of B-glucan

Tests
Items Control 3% % %
Gelatinization temperature(C) 62.3£0.26"™ 62.6:£0.42 62.5+0.28" 63+0.44
Maximum viscosity temperature(C) 91.9+0.44" 92.00.48° 91.8+0.64" 91.8+0.46"
Maximum viscosity(AU) 707+16.2° 666+10.4° 657+10.8° 618+6.8"

YValues are Mean+S.D., n=5
“*Means with the same letter in row are not significantly different by duncan's range test(p 0.05)
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7o B HCE NN 5988

o 8 8§t 8oz d

o 8 B E 88588888

cond Bibn 280308 8 8

D

A ; control, B ; 3% of B-glucan, C ; 6% of B-glucan, D ; 9% of B-glucan

<Fig. 2> Amylograms of bread flour with different amounts of B-glucan

A=, breakdown, HEHE 55 =33 A3} =5

thzTll Hlgte] Zaeksivial

-glucanS 2.5%%} 5% F715l] RVAR 3354
= TAsIS W Ay et AFH =t st
AL she] 2 A HuHwmrh Holxl 4
Zte} dX]sF T E3F Symons LI9 Brennan
CS(2004) = Helo|A] %3 B-glucans 5% 7}
sl W Hadeel HSH = Aasl oy
1% 7F sisle ve A =rt St
st 2 AT} ohi Aol ARtk

3. Aol 21| & H|I8H

B-glucan 715 Gejate] Az 2wke] 7
7)o} ¥]-8-2 -8 $2938 ZP}= <Table 4> 2 <Fig.
>3} 2o} 279} B-glucans 3% 3713 A&

Tl Fo] o} v Ao fel o]} glle
W(p<0.05), 6% H7F+7} 1,874 e, 9% H7HE7F
1,804 cm’' 2 H7bo] 45 37} Zobxla
B EA T 6% HA7F17) 3.47 em’lg, 9% H7F7
3.34 cm’/g®E JA| ZobA] FolA zpol7t AT
(p<0.05). Skendi A 5(2007)2 B-glucan= 0.2~
1.4% 7l W A 239 = W B-glucan®]
M3 H7bgolv EAbge] whet xfo]7t Slof
0.6%7H = F-37F S7kstsl ot 1 o A7ket
A< wEe AAsAka st Gill S 5(2002)
2 WE5o) B-glucans H7tetle W 797} Ao}

= 2 B-glucane] & thgh s} o] 713l
AR AFe Fito] 58t w7] 5 T
ogk 715t Aol Aoj=|7] wZolgkar st3Att.
3-H, Dubois DK(1978)+= WH=oll B-glucans %

S W 37} Fop e A FFH

{Table 4> Volume and specific loaf volume of white pan bread with different amounts of B-glucan

Tests
I 1
tems Contro % % %
Volume(cm®) 190624 1910+18™ 1874+12° 1804+16"
Specific loaf volume(cm’/g) 3.53+0.04™ 3.53+0.02" 3.47+0.02° 3.34+0.03

YValues are Mean+S.D., n=5.

““Means with the same letter in row are not significantly different by duncan's multiple range test (p<0.05)
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A B
A ; control, B ; 3% of B-glucan, C ; 6% of B-glucan, D ; 9% of B-glucan

C D

<Fig. 3> Intemmal shape of white pan bread

Ao s Whe] SRl o] A=
“HPrOlE‘r.TL stiom, T ko] & Wt
RHESlE wf AlFe] F9)7h AR
011*1 B-glucan H7}Fo] W= H-9]7} ZopA|
71 skl ot 22 E AlRES tha Adehd @

A9 oz Yzd
4. Aol =252t
B-glucan H7}&

Djato] Alzet Ao
B 79z 249 A9e <Fig 49 2Tk

A 1ol d2T FEEHo] 38.6%= 7}

40.0

&Sk AT FollE 6% 77 39.4% =

7P w=kout oA atol= fIAtHp<0.05). A
% 713ko] AdojRle whe} Aure] fi-gharo] 2t
A A 79l % WETFI} 37.6%E

3L 6% A7) 38.4% = 7Y 9k
T ARt B oyt DSk w3}
& F H A Eo] ofg Fof o]elo] WA=
GO R FREAR et o] WRTt wate
= d2olti(Guarda A 5 2004). Skendi A &
(2007)& 2] B-glucanS 0.2%°14 1.4%7H4]
7ver ko] FERhEE A oA tjxE T Al

78

[e)
e

39.5

39.0

38.0

Moisture content{%)

37.0 A

36.5

36.0

¢ : control, W :

Day

3% of B-glucan, A : 6% of B-glucan, @ : 9% of B-glucan

<Fig. 4> Moisture content of white pan bread with different amounts of B-glucan
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2 sle] 2 Age] Azkel dX]sk T Hydrocoll-
oid7} o] ¢E8gFel] n|X|= A4 Guarda
A 5(2004)2 HPMC(hydroxyl propyl methyl cel-
lulose)$} SA(sodium alginate)E 0.1%<} 0.5% 3
Felel Alze Wl FRIUS B 23 o
ZFHT 1~2% =33 Marfa EB$} Cristina MR

(2006) HPMCE 0.5% 7}sted xﬂza part-
baked " 10L7F WA RSl 12 & SRS
713t

< 24% 43 HETREG HPMCE %
PN

B

Aol FEgEe] vt Budk Aels &
23o] Ax|slyT) 2whe] =E3teko] o
Z2jo] FE 1—% tll, B-glucan 7} Al AJFo]
=3 S 4L Bglucan?] A7 FEEAH
o= oz %H =315 Asfiat7] wZolekar

Biliaderis CG 5(1995)2 X113} t}.

5. Alggo| X2t

B—glucan @7]_37;.94 =3 o]—@] xﬂza-]_ A HH]—_/] =z
Azto 2 ATE 747 233 A= <Fig. 559
2ok A7 199l B-glucan 9% 77} 158 dyne/
em’®2 7P ESEAL theol Tl e 3%t
6% A7 w2 dhs VERITh #74713to] 2

S ze)ets] A A 187 A 33(2012)

ol el whe} w=3t2 WRIF A A A% 74
B-glucan 9% 717} 274 dyne/em’E 71 =%
1 6% H7H7) 224 dyne/em’ 2 7 Yol =3}
7F =gAl Y=t Martin MLZ}F Hoseney
RC(1991)= "ol W37} Apefx= A-e vz
ER] o} BRI cross-link wol] #AY
'3}% Agoletar AHalelal, Bhol o3 A&
o wall = dlErlo] EAshH AlFo] HEa)A]
= dFo] FEYa ¥tk Huglten S 5
(2003) = AEES T4 opdz Aol opl 2o
g Axd, o] wslel Bt H=
838 985 grhar SkSIth Skendi A 5(2007)
< B-glucanS UI7F AZ5 Y] 0%, 0.2%,
0.6%, 1.0%, 1.4% A7}t A 23k WS 4C ol A]
1, 4, 843 Aahar 2222 S A3 24
Azt A7t ol B-glucan o] 71l w
g FeEslov 1.4% 7k AL 7187919
Az o] FAAA Qsle] F=gA] Eolrta of

A THRosell CM 5 2001). B- glucan HA7F Al A=
o] FEZYA= AL WA Hio] T &
= B-glucan®] WA Frato] HE «] o] Ao
3L e B9 Ao Sl ert o] el

2l Gill S 5(2002) & X3kt whe] WRr}

Lo

;N

350

300

250

200

Hardness{dyne/cm?)

150

100

50

¢ : control, W :

Day

3% of B-glucan, A : 6% of B-glucan, @ : 9% of B-glucan

<Fig. 5> Hardness of white pan bread with different amounts of 3-glucan
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6. AlWHO| RESZAL

B-glucan H713-S elote] Az Awhe]
SAF A3 <Table 5>9F 2t} 2174
79} B-glucan 3%} 6% H7Fe] AFe 7204
Aol 7F AR 2 (p<0.05) 9% H7HE 41302
7 g A4S A ol el 37171 Zo}
o] Regx] Bapr] wjEo s weks 1 225t

ow A YT Anee XA Y¥

>
=
2PN

e 7P @ A4S A=l o] B-glucan
o] A3k olo]rz] Ao o] Y Mo o
g2 F7] Witk &ulE 9% 7t 7
T wEe ATE Al iz b s A
£ @] B-glucan©] o] FFe FE How
vebsth AAA FHAA T2 3%, 6%
7hRtell oA Aol 7k S (p<0.05), 9%
V7Y 7P 2 S A0k Biliaderis CG
5(1995)2 " Az A] B-glucan<s F718HH 1
o] zobA opd mARIo) 315 el elo] A
Fo| F=gA Avta 84131, B-glucanol] 9|3
el F 7k Al HiAlo] Frkeke AR FE
2ol JaS vFva stk ol & Ao
A AFL] TR = 37t Azl Aot
TsAAA At AT B2 10%,
20%, 30%S AN FE3F B-glucanZ A3}
o Az 7719 HsAAlA Hrbgel &
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7FrE el vt S71eHAL Suyong L S
(2009)> Huste] ¥ A3 FLI A
3HA, Marfa EB®} Cristina MR(2005)2 " A%
A] hydrocolloid 2 HPMCZ 0.5% 3 7}ste] €14,
&, o, 24 58 FA A3tz Hlste]
g3} g2 A=l ot st 2= fe
A1 A7t igleka sl

V. <t

nAE g2 A Z3 B-glucans H7HHS] 3,
6, 9% WA Hrlete] 17 7164 AW-a Alx3t
Aok A A S Lol r] fJste] L7FR| v
2]

S AR, AlEel PIXE Fdo R 2o
By g

I gl w8, FE =A% A 5

1

£ E24 542 farinograph®} amylograph
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=
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[e)
A A8} Th. Farinograph -2l A
=T Eo A AT7E =3k Al
217} A tHp<0.05). F5&2 o
2 7P W8kal B-glucan 371l
Aok RSYAAIE S 2 TS
R, == 279 33.810l] Hlste] A

Zdth FQNE Py =of 22 738k
t}. Amylograph oA Tslex9} HuH
EREw T ARt 194 Zel7t gl
Ao G(p<0.05), H1HEE WE2T7}F 707 AUR
7P XA AR TS TR Wk 30t
o] B&4= YolHth AFEA AlFolM 4
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<Table 5> Sensory evaluation of white pan bread with different amounts of B-glucan

Tests
Items Control ™ % %
Mouth feel 4.59+0.01"™ 4.60+0.04™ 4.56+0.04 4.13+0.04°
Crumb color 4.66:0.04 4.50+0.06" 4.36+0.03° 4.04+0.02"
Aroma & flavor 4.34+0.06° 4.46+0.02° 4.5240.02" 4.56+0.06™
Taste 4.46+0.02° 4.62+0.08" 4.68+0.07™ 4.24+0.04°
Overall quality 4.48+0,04" 4.50+0.06" 4.46+0,05"™ 4.20+0.07*

YValues are Mean+tS.D., n=5.

*“Means with the same letter in row are not significantly different by duncan's multiple range test (p<0.05)
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o)A pol7} AN 6%t 9% H7H= T
o Hlste] Akt RS 7Y e A
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