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Abstract

The physicochemical and sensory characteristics of milk bread substituted with a high amount of B-glucan were
investigated. As PB-glucan content increased up to 20%, the loaf volume and bread height were increased. There

were no significant differences in Hunter color L*, a*

and b* values of both crust and crumb of milk bread with

B-glucan added up to 20%. The moisture content and water holding capacity of bread with 30% B-glucan were the
highest among the treatments. Textural properties by TPA showed that hardness was not changed by the addition
of fB-glucan right after baking. Sensory evaluation results showed that the scores of color, flavor, taste and over-all
acceptability of the bread with B-glucan were not significantly different among the treated groups, except for milk
bread with 30% p-glucan. Based on our results, B-glucan addition up to 20% enhanced baking quality of milk

bread.
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8393, Table 19] MiRZ ABE 4ol Fig 19
F- mg} A x35F ) B-glucan paste’t I +ES
sk Yo WS AN TIER HJTted ¥
g wE7) 99 AL B $ae Fe 2R
B-glucang A 93t A ES wh=7)(Kitchen Aid, MODEL
K55S, USA)E o183} A&(thoz Azse 14
BHhez F=g s T FIAGACAA  B-
glucan-g AHH FArlslHA B 2Pl &%
27=1C, €% 75£1%% &¢g7|(Dae Young Machinery
Co., Korea)oll A} o] Folg o, 12128 @45 F o
oF 180 go. 2 &3l Z+7 S3Zal7] 3 AL AL
A ok 1087 LR, 2 F A1AE W3

Yato] AYsT 25 34+1T, % 85£1%Q LEZ
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Table 1. Ingredient of milk bread with different amount of B-glucan (g
Ingredients Control GP 10%" G.P 20% G.P 30%
Flour 543.0 521.1 464.6 408.1
P-glucan paste 00 (1000 000 (00 w000 U000 3000 U100
Yeast food(S-500) 54 (1.0) 6.3 (1.0) 6.8 (1.0) 7.0 (1.0)
Salt 9.1 (1.7 9.1 (1.5) 9.3 (1.4) 8.9 (1.3)
Sugar 36.2 6.7 40.8 (6.6) 422 (6.4) 42.8 6.0)
Milk 316.7 (58.3) 290.0 46.7) 245.0 (36.9) 202.1 (28.5)
Yeast 13.6 2.3) 14.5 2.3) 152 2.3) 15.6 2.3)
Butter 21.7 (4.0) 18.1 2.9 169 (2.5) 159 (2.2)
Water 54.3 0.0 0.0 0.0
Total weight 1000.0 1000.0 1000.0 1000.0
" G.P. : B-glucan paste. Percentage means the weight % of total weight.
2 () : Weight % of total weight of flour and B-glucan paste
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\ Weighing of ingredients J
{

Mixing |
l

1st fermentation
i
Dividing & rounding
}

Bench time
!
Make-up T
!
Panning |
|

2nd fermentation

—

| Temp. 27:1°C, RH 75+1%

| Dough weight 180 g

| 10 min at 27°C

1 ] T

| Temp. 34+1°C, RH 85:1%
! Upper temp. 190+1C,

B Baking | Lower temp. 200+17C
i Time 20min

[ Cooling | Temp. 25C
l

L Packaging ]

Fig. 1. Milk bread making process by the straight dough
method.
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7. SR Mz

Aure] AARn &£ EEsta 42 blender(SQ-205,
Il Jin corp., Korea)2 FA w3t & 5 g& HET
Aol ot AW AA (Digital
calculation meter, Model ND-1001 DP, Nippon Denshoku
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AE), bHEAE) B AERAAADE SAIRoh
o] W) FFAME L3k 9047, agt 0.15, bzt 3.36, AEZ:
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color measuring/difference

ol 7] Yste]  Texture
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TaE
A AL 33 uEsged 49 AFdE SAS
program Fol A E4F EA(ANOVA)E AAlste] f9
gol U= Aol Duncane] w597 ¥ (Duncan’s
multiple range test) 2.2 Al 57 FAE ASdRT
FAE BAS AASHTHSAS Institute 1988, Steel
RGD ¢} Torrie JH 1960).
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Table 2. Water loss of the milk bread with different amou
nt of B-glucan
Dough weight(g) Loaf weight(g} Baking loss(%)

Control 1080 976.0" 9.63°
GP. 10% 1080 977.5" 9.49%
G.P. 20% 1080 981.5 9.12°
G.P. 30% 1080 981.5° 9.12°

* . Means in the same columns with the same letters are not
significantly different at p<0.05 by Duncan’s multiple
range test
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Fig. 2. Volume, height and weight of the milk bread with different amount of B-glucan. ab

Different letters above

the bar means they are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Photograph of the milk bread with different amount of B-glucan.

3. pH

B-glucan A7MEFS Z2Edte] AXTF FHAE p
L Table 3% 2t} f-glucang F71elAl F& dix2+Y
pH= 5710]3 Boglucan B7F2e] pHE 5665778 A
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2 RolW ok GHRTE AT AW ZF(Bae
JH G 2003)¢t 23ttt

an)
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4. 228 Y B
B-glucan F7}ZFE @ st AXT +HFARY
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3491%0°] 913 B-glucan 10, 20 I 30% A7M+
36.36, 44.57 4 4832%% yvehlo] B-glucan H7}
F4gel mat FR@gPo) e A% ¢ F
o}tz o] Hls] B-glucanOI A7k Aol 77
go] Zastn AW F w2 FEIFE Uk
2 Hol By do] & Aoz dFgH=H, 44
538 23727} XA F, dERTY ReY
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Table 3. pH, moisture contents and water holding capacity
of the milk bread with different amount of B-glucan
Water holding

Moisture h
pH capacity %.
contents % dry basis
Control 5.71+0.02° 34.91+0.77°  208.36+0.66"
G.P 10% 5.77+0.01° 36.36£026"  228.32+0.08"
G.P 20% 5.66+0.01° 4457+£1.01°  280.77:0.16"
G.P 30% 5.68+0.01° 48.32+297° 452.21+2.16°

® Means in the same columns with the same letters are not
significantly different at p<0.05 by Duncan’s multiple range
test

stz #8F3) A A22¢ A 235.(2006)

30% A/bEwe]l dzFRt f9Ho2 E%H
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texture analyserof] £}8t] TPAE 33 AF+= Table
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X 4 & Table 60 JERJUTE /28] FHoz
= 7y, 71g37], A8 W F(crumb) €] F(crust) €]
A dste] 97 wEoR 7 549 AV Y d=E
Brlsld oy tiEFo) Hls] B-glucan 10 2 20% FH7}
T Atolelle #u), 71F37), A% o - 7 A
Aol F3FQ1 2}01% Bolx gsith sy AEky

FE€E HFE YA 2 Pglucan 30% HAUbE2
o7} &A1 71Fazizt a2 A Aol Xotrhe
B7HE @Wgken Fig 3] AA" ARRIF 2o A=
7143 &FANAE Crust o] RE 7o F23
o) AolE UEh A ftEd ole AEE AT o
I AAZE dAsA Lo} v gEH 0.5 cme 54
2 dAdsle FFdA dF crumbo] EIHIY] ofF
O
]:‘}:ll

(

gz,gx:} 9]7_ % FHo #3 Fee TAXNE
23 Fig. 2)¢ A AT 74
B AARFE F olF= B-glucan 30% F7hEol 58
Aoz Uz #2930 HE foHoez w2

S YERNTE A8 ot #% FEOEE
el ot 9aute] ARE HrbeA otg=dl B-glucan
t;:‘:}alzo] Z:7}-‘éﬂ-’"i 71— Fass RN 73%1:0 QE}LH‘,Z}OD:] B-
glucan 30% FA7tFE ALstile F9HQA Zpel7} Ql

A== ity ffAwe] ZAZFE B-glucan 5@7}?*
o] ZF7tgte] whet AW crust %7t FbeteE A

E
o

Table 5. Springiness, cohesiveness, hardness and chewiness
of milk bread with different amount of p-glucan
Springiness Cohesiveness Hardness  Chewiness
Control  0.848+0.051° 0.636+0.034" 252.2+33.1" 126.1£33.1°
G.P. 10% 0.798+0.055° 0.68120.036" 238.5+53.4" 138.7+48.0°
G.P. 20% 0.697+0.039" 0.660+0.031° 245.2+32.5° 124.5+22.4°
G.P. 30% 0.830£0.062° 0.727+0.025° 300.539.7" 190.2473.7°
* : Means in the same columns with the same letters are not
significantly different at p<0.05 by Duncan’s multiple

B-glucan A71Eg dE st AxH SHawe B5 range test
Table 4. Color of the milk bread with different amount of B-glucan

' Lightness Redness Yellowness AE

Control 81.34+0.05° 0.02+0.06° 18.940.13° 0.00

Crumb G.P. 10% 81.66+0.07° -0.13£0.15° 18.54+0.17° 0.48
G.P. 20% 79.20+0.05" -0.22+0.07° 18.39+0.24 0.66

G.P. 30% 76.66+0.11° 0.04+0.13° 18.94+0.14° 2.61

Control 71.25+0.05° 5.82+0.07" 20.59+0.10° 0.00

Crust G.P. 10% 70.06+0.03" 6.8410.12° 20.67+0.06" 2.62
G.P. 20% 72.64+0.26" 4.99+0.18" 20.40+0.36 2.01

G.P. 30% 70.11+0.21° 5.13+0.48" 20.73+0.20° 0.75

* : Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan’s multiple range test

- 209 -

dFza B8 A 2R 250206



106 B-Glucan i o 49 ol - 52 574

= EQoH P-glucan 30% FrhLwre] diEge] Hls) & A g2 IFE Fol AHSA Rt Ae RAFE
oz Bt ¢ cumb FE} FAGL B gluean  Fojth ol ARIHIIEE AFFOE HUiG 4B
20% A7MAA Fashe 2Fe WAt +RAEe A ANEel Y157 tiE&ed A7k gsivke 2al(Cho
HHAQl 8% Pglucan 30% F7bgol 34Mo® 7Fd MK 9} Lee WI 1996)9F fALSH T

U HeE O3 ET foglucan 10 E 20% 7k

& 68~698C wgtth olg} 7S A p-glucan 30% 8. TMEEAN
olael A7} Ame) pe B2 WAl Azl B-glucan F7tBE Dot AxF SHABe o5

Table 6. Sensory evaluation of the milk bread with different amount of B-glucan

B-glucan Appearance Flavor Taste Texture Acceptability
Air cell Crust Crumb Milk Crust Crumb Chewi Over-all
dose Volume size color color Off-flavor Blandness taste hardness hardness -ness  acceptability

Control  7.3+09°V 33+15 4.1+1.7° 32+1.8 29+26 6.6+09° 50+1.7° 46+14" 48+14° S51+1.1° 68+1.1°
GP 10% 66+1.0°0 43+11" 41«17 3813 3.0+1.6 56209° 50+09° 50£13° 39+1.1"° 47+0.7° 69+1.6
GP 20% 69+1.1° 54+1.1° 42£20" 37+14° 29+1.3 58+13° 43+14" 51+1.8" 3.3+13 50+1.7 69+08°
GP 30% 24+10"° 5.8+29° 7.8+08" 7.6+0.5° 58+20° 5.0+15 32+1.6° 6.6+1.7° 34+15° 58+1.8 34426
Y . Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan’s multiple range test

1.5 r
& Contro!
crumb a value
1.0e
crumb b value * .
SPRINGINESS
¢ crumb hardness
crust b value *
. chew 05 * flavor
OG.P.30% chewiness .
, HARDNESS * crust a value ¢ plain taste
crust color o CHEWINESS, weight
= * crumb color * off-flavor
™~ pH e
5 COHESIVENESS crumb L value , ik taste
o - T * e 0.0~ ]’ T . e -
8 -1.5 -1.0 -0.5 0.0 * 0.5 1.0 1.5
a * crust hardness crust L value -
volume
* moisture content heighte 4
over—ait acceptability
. ~0.5 | a
* hole size * VOLUME
G.P.10%
-1.0
B G.P. 20%
PC1 (61.83)

Fig. 4. PCA plot in physicochemical and sensory properties of milk bread with different amount of B-glucan. G.P
: B-glucan paste. Percentage means the weight % of total weight. Textural characteristics of instrumental analysis
are represented with capital letters.
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