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Quality Characteristics of Pan Bread by the Addition of Cranberry Powder
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Abstract

This study was designed to investigate the effect of cranberry powder making pan bread. Cranbernry powder at the level
of 1% (CP1), 3% (CP3), and 5% (CP5) was mixed with flour to make the breads. According to mixograph, the control, CP1
and CP3 except CP5 were found to bo proper between 3 and S5 min. in term of peak time (min). All samples for peak value
were at the level of over 60% It meant that all samples were proper to make bread. By increasing the ratio of cranberry
powder, pH, dough fermentation rate, volume and specific volume were decreased, and adhesiveness, springiness, cohesiveness
and resilience except hardness were decreased in texture profile analysis. In crumbScan analysis, the addition of cranberry
powder decreased the volume and increased crumb fineness of pan bread. In sensory evaluation, CP1 and CP3 showed good
preference in aspect of flavor, taste, and overall acceptance.

Key words : Cranberry powder, pan bread, mixograph, TPA, crumbScan, sensory evaluation.
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Dough mixing
2min. at 1st, 11min. at 2nd

+

Fermentation
32 +1°C, 80 ~85% R/H, 50min

¥

Diving of dough (450g)

¥

Bench time
20min, in room temperature

Moulding & panning

. 2

Proofing
38 £1°C, 85 ~90% R/H, 40min

&+

Baking
180/180°C, 30min

¥

Cooling(60min)

Fig. 1 Manufacturing process of pan bread with cranberry
powder.

Table 1. Formula of pan bread with cranberry powder
(8

Ingredients coN” cp1i?  cp3?  cps?
Strong flour 1200 1188 1164 1140
Margarine 96 96 96 96
Sugar 120 120 120 120
Cranberry powder 0 12 36 60
Salt 18 18 18 18
Non-fat dry milk 36 36 36 36
Yeast 36 36 36 36
Bread improver 9.6 9.6 9.6 9.6
Water 696 696 696 696

b Group without cranberry powder.

® Group mixed with 1% cranberry powder.
Y Group mixed with 3% cranberry powder.
K Group mixed with 5% cranberry powder.

A714 3¢t ¥ 2.2 E(FDO-7103, thE ZGADelA 3083t
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ol 2uko] FQ) B9 E chromameter(JC801, Color Techno
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9) SAHXE

A3} 2]+ SPSS 12.0 program= A28}, one-way
ANOVAE ©]83}o] p<0.05 4=°l|*4] Duncan's multiple range
testol] oJafl 2} A& ke ARl Afol & AFEATh

& 2 wk=eo] Aol miX]
= 9 9 s WY 54 54 Aaks Table 29 2tk
Peak time-> )27} 4.08, CP1 3.37, CP3 3.07, CP5 2.52=
Azl Hrige] 71 B2 CPSE A9 ZE A8
~5% /\].o] oﬂ 01 ;q]uu]—;ﬂ /Ké oﬂ sl sL;],oﬂ ou:] peak value=
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Table 2. Characteristics of dough mixing with cranberry powder by mixograph

Peak time(min) Peak value(%) Mixing tolerance(%/min) Width of tail(%) Integral(%/min)

Con" 4.08+0.44° 70.73+1.27° —0.10+1.66" 20.08+3.42° 226.41439.25°

CP1 3.3740.14° 67.30+1.11° 7.00£0.53 16.86+0.67° 177.05+ 0.21°

CP3 3.07+0.12° 65.80+1.49" 7.4120.69° 16.60+1.39" 162.44+ 7.56™

CP5 2.52+0.05 61.02+2.74° 9.3120.59° 12.25+0.50° 126.59+ 4.21°
F-value 21.90"" 1550 53.10"" 8.67" 12717

" Legend was explained in Table 1.
p<0.01, p<0.001.

*7¢ Means denoted in a column by the same letter are not significantly different(p<0.05).

2l 2pe] 5 B3 (p<0.001), 2] & 7tk S7Hds
2wz Y 7Ade] SolA P57 9312 7 Wttt Jeon et al

(2010)9] &5 L7 Ju HW(2010)9] Srks el 7ol
WETE W] Ydo] vobr] # A3d 22 A3E B
o} Width of tail 2 o] A2t 3 vA] 82 2] el = of
%77} 20.08%, CP1 16.86%, CP3 16.60%, CP5 12.25%% =L
due] BT AP BEE vhse] ofsta Eo] ol o
A AL B F UReH, dx=79F CP1, CP3Z= 2] 24<1
2po] & Holx| ekt ] Jeon et al(2010)2F Ju HW(2010)
o] AFollA] BofA= A o] Hrteko] S71ES4E v
W7ol star e ko] Hof A A gl A3 A
o & Uehth Integral #Z o] whs o] Fagk 3l
ofo 2 U277} 226412 714 B 3lo] Fasiglon, A
AT} o7l 2lo] S B ((p<0.01), ZH:u|z] B %
o] Z71EEE integrale] HAadteE Ao ® UERdTh

2
N
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2. gk=np Aol pH
Saug] A w53} 2wko] pH A= Table 39 YR
27716612 71 =& X9 eH, A
3} ol A Q] 2o S B 31(p<0.001), 2] o] H
7ho] S7FEE pH A& Soth o= 7L EE3(Kim &
Jeong 2009), vl= ¥Z(Hong & Shin 2008)¥} & EZ(Jung
IC 2006) Z7teke] WSk} w2 pHoll Y= Fof 23t
He A 2 AHRE HAFUh Aol pHE tix=77}
5782 7 Eokow, Adue] Bae] Hrlee] BeE

pH & Fojdoz dolds & F UATHp<0.001).

Sqiee] S A/ NS M AL Pohu] 9
slol ou] A% A3}, B Ee] NE} gl AA
zgstgon, v 0vict 298 Ak

20 ViEhRSIEh. G0%e] ZTeG S W, Wi go] AwAC

AR, thEF7) 35 mL
< AAnY "ol &
7V @R go] 7Aste Ao E Uehgt) 150%0] 73

b =h=1

She A7 CPSE ASld BE AlRs} A% A 0w 7k

Table 3. pH changes of bread dough and pan bread with
cranberry powder

Dough pH Crumb pH

Con" 6.61+0.15° 5.78+0.07°

CP1 5.83+0.06 5.59+0.08°

CP3 5.82+0.22° 5.44+0.05°

CP5 5.49+0.11° 5.20+0.02"
F-value 31207 36327

" Legend was explained in Table 1.

™ p<0.001.

" Means denoted in a column by the same letter are not signifi-
cantly different(p<0.05).
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Fig. 2. Volume changes of dough with cranberry powder
according to fermentation time.
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o7} 1803 Foll= R &o] HAasldith CP5+ 1203 % 150
B B9} 1808 o] wrggo] Ha) giglem, 1808 & %
T-o] HEHo] 36.5 mLE 7P E%koH, AduE] TS A
7kt A giztdl] Hlgl] BE&o] olx|eE AR YE
S, kel S-S W o] A3 o] @sut
E2(Bae ef al 2006), THAE} 7HHKwon et al 2003), H]#] 7}
(Shin & Lee 2002)%} 7+ 7}(Bae et al 2001) 7} 2w
Aol A e} o] ol vlal Aol MR Eo| At
= A T3t on, vkEe] wE ol st AL 4U)
o A7tske Az £3 vlEol TS ST 3
o] FoJE0] FFEIQ] 7txa EF o] &S o|HA|A] &

7] wi&e]tiJeon et al 2010).

b

4. TPA

2wo] 2217F 2% A= Table 494 2l A=E ol
T+8.28)°ll Hlall ZaHlg] H7tko] S7tETSE Aol
A= Aoz Yehson, dix77F CP1(8.66)%=
oA el zFol 7} Q11aL, CP3(9.18)2 CP5(9.33)H= H-2]2¢1
Zpol & Btk 7] 7FF(Min & Lee 2008), 21| 7}5(Jung
et al 2002)9} K-F(Jung et al 1999) 7} 2Jwe] Ao e
xz7E Adwe] Aert Skt 239 fARgE 7
g VERSIth HA, A, S 3 e ol
o Hla] AgTre] AMue] Hrbge] BEFE Ao

Ang

Table 4. TPA for pan bread with cranberry powder
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o) £4 54 701

)t

srobd om, Bt CPIzhs #

k3L, CP33} CP5<b= 2l 4 <l Abo]
(Bae et al 2006)¥} H2 a8 T2 Ax FZ(Moon et al
2004) H7F 2ol My, @ Add) SHAAE ol H]
aff A@wre] X17F 9A UEfskeH, Chun ef al(2001)°]
T T &Fop TEe] Hrbgo] S71EFE o] it
Aot ®Busiglth 2udo® gix77t CP1dte %237
SHA BATH R FolAQl Aol & UERHA] eiskth

I
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5. H|8H

2luho] By ol v]- &2 A= Table 590 VFERAQIEE thx
79 F3+= 2,059 mLE 7P Zlen, M A= 54 2
Foll s T AErt 7P W Ao R Yyt ole
T ghafo] Bl 7| o] A IgES s Hujr)t AuA R
2lgo] 7kt Amrt e AT 2 A9E RS9t
(Jung IC 2006, Jung et al 1999). ZAu|2] H7}Fo] Fr}et
F5 Adwe] Fue gastgon, gxre AETe f
o)A 9] zfo] S K THp<0.001). 7Hl 7FH(Woo er al 2003),
=2} 7 Hwang et al 2001)2} A4 % 714(Choi et al 1999)
A7} Aol that AT E Ao Bu7) il
3 Huselv HSAE tET(5.0471 7P & Aem 54
Ha, W] Hrkgo] 7 B CP5(4.34)7F 71 &1k
o, ETo AP TS o4 Aol E YERHATHp<0.001).

Con" CP1 CP3 CP5 F-value
Hardness(g) 8.28+0.14° 8.66+0.29" 9.18+0.18° 9.33+0.27° 13277
Adhesiveness —5.41%0.61 —7.10£0.34" —11.05+0.64" —12.64+2.97" 13.98"
Springiness 0.92+0.02" 0.91+0.02° 0.87+0.01° 0.86+0.02° 14.89"
Cohesiveness 0.65+0.03" 0.620.02° 0.56£0.04° 0.56+0.02° 821"
Resilience 0.22+0.02° 0.19+0.00™ 0.16+0.02" 0.17+0.01% 9.63"
2 Legend was explained in Table 1.
p<0.01.
*7¢ Means denoted in a row by the same letter are not significantly different(p<0.05).
Table 5. Volume and specific volume for pan bread with cranberry powder
Con" CP1 CP3 CP5 F-value
Volume(mL) 2,059.00+41.07° 1,904.00+35.55° 1,854.67+19.04° 1,777.00+14.80" 48107
Specific volume(mL/g) 5.04+ 0.12° 4.63x 0.07° 4.54x 0.06° 434+ 0.05° 38.42™

b Legend was explained in Table 1.
™ p<0.001.

7 Means denoted in a row by the same letter are not significantly different(p<0.05).
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A2l 2] A% W3l= Table 69 YERAATE Lk
HxET7F 73,922 71 Esken, A Addy &
>;<§, 7o)l BE&4E Yolxln Avkd oz Gl o)

ATk agke AAMle] BL drleFo] 7 WL CPsvL
9.062.2 7% 4x|7) =9kth U] BL Ao olEA|
ofd Mol 23k Z © 2(Kim er al 2003) Za#Mug] 2 =}
Ao Moz glate] Hrlgo] SIS AN &It EolA]
= Ao 8 BRI, A5 Ztol| 92 Q1 2ol 5 VeI
bt ZAug] o] AR e thERTU} 13.860.2
7P o, A3t 7o o491 Aol B,
Hrteo] S7HErE vobxitth webx Adlug] &2 M7t

m1m 12 rlo

Fo] BSFE Lt bike fFed oz vols 31(p<0.001),
agk2 fFeld oz F7FsA th(p<0.001).

7. &k 2N

AdwE] 28 HrrEe gele Aol 94 A Ade
Table 73} Zt}h F3= 277} 2,057 mLE 7P Z1om,
Adue] o] Hrlgo] SrtEes A4¥Te] FIvt &

HoMA o} RATHEEEE

Ao & ERn

tﬂ-o]_}{] /“i =i 7]_

C o= ol 0}04 b

:LE%%:J#% Xlﬂ io}ﬂi} 7182 e
1442 718 Zlom, Ade] H7he] 7P A&
1328 A age] Hrrt 7P A2 Jos dxzTek 43
ol FHRl Aol & HATHp<0.05). 7182 THEE
277} 635492 71 S UERor, CP57t 706,100 %
7P =RE7F w3, A Hrkgel %—ﬂ%?% 7
7b sk 2RV wople Ao ekt 33
FAE 2T 0312 7P F7%em, adel A7
ol B&S Aol eobdlal 7ok ddTe] fo#<l
Zpo] S HATHp<0.001). An et al(2008)2] wiAo] EL} Ju
HW(2010)9] Sl &8 AFdXE Hrleel S71845
Ao ghotAERE £ Aol 2 A UeEhfiith

Adue] o] 574 Aol HARE 715 AL Ak

Table 6. Color values for pan bread with cranberry powder

Con" CP1 CP3 CP5 F-value
L 73.92+1.72° 70.84+0.43° 64.45+0.14° 57.68+0.27" 192.03
a 3.06+0.21° 5.36+0.12° 6.89+0.12° 9.06:0.19° 710.48™
b 13.860.70° 12.76+0.21° 11.50£0.15° 11.35+0.12" 29.09™"
l;Legend was explained in Table 1.
p<0.001.
*“4 Means denoted in a row by the same letter are not significantly different(p<0.05).
Table 7. Characteristics of pan bread with cranberry powder
Volume(mL) Elongation Fineness Crust thickness(cm)
Con" 2057.52432.24° 1.44+0.05° 635.49+44.39" 0.310.04°
CP1 1963.00+58.54° 1.41£0.05% 656.69+ 8.48™ 0.17+0.02°
CP3 1812.09::43.06° 1.330.03" 690.84+17.06™ 0.100.03"
CP5 1754.33+25.50°" 1.32+0.04" 706.10:12.44° 0.06+0.01°
F-value 33.107" 532 4.96° 4992

Y Legend was explained in Table 1.
T p<0.05, 7 p<0.001.

#7¢ Means denoted in a column by the same letter are not significantly different(p<0.05).
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1) 54 xto| HAt

2mo] Ayl HAAMe Feu|e] Hrleo] b Be
CP57} 22} 6.40, 6.67% 7V Aatglom, =771 713 4
stlaL, AW o & fol A9l 2ol S YER|ATHp<0.001). 7]
29| A E PERF7} 44002 71 F o, A A}
Fo] BEFE 73 A7) FoHa, tlET9 CP1S &
o)Al Afol7} (Ut 715 HLAH S HE2TFUL 47302
7 #dsiath AnAde 2Tt 1.67, CPlo] 1.930.2
frelel zolz) §llar, A Arigo] 7 & CPs
7F 42002 71 Thsigint. @A 77t 5472 7}
2 'k 0]9la, CP1(5.20)2= 222 Aol7} gllon,
AE] Hrlgo] Begs gl A £5%
S E2T7F 64002 7P HEI o, g o]
S/HEE Adxsila, T, CP13 CP32 fol#<l A
o7} ittt F-a= 26,407t 7HE ZleH, v A
Aue] Hrtro] BEFE fold oz 2ol th(p<0.001).

A5t} g 2uke 2ol Aol Ao fol Al

%0

Ao 2 UpEhiA s2gieh.

The el F4

)t

73 703

2) 7|EE AAt
Qe IAMuE] 1% F7kE CPI(M=5.93)°] 71 E3ko
), 3% H7E CP3(5.60) 2= #2l A<l Aol gioln) 23
e 7t B 6.802-2 7P £k H, CP1(6.40)2H=
Frel A 1 Ael7t §llar, CP3%} CP59R= <94 < 2k 7} 9l
ATHp<0.001). F7]<}F B CP30] 747} 6.00, 5.87= 71 %
3, CP13= F9 A1 Afol7} gl om, thx+7} A 7ol 7}
% B CPSETE Fw|9t nto] B F2 o2 yehgrh A4
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Table 8. Sensory evaluation for difference test of pan bread with cranberry powder

Crumb color Crust color Grain size Uniformity Firmness Springiness Moistness  Volume  Sourness  Bitterness
Con"  1.47+0.74" 3.67+0.49" 4.40£0.74° 4.73+0.96° 1.67+1.05° 5.47+0.92° 6.40+£1.24° 6.40£1.06" 1.13£035 1.13+0.35
CP1  327+0.70° 4.60+0.51° 4.00£0.85" 4.13+0.74° 1.93£1.03" 5.20£0.56° 6.27+1.10° 5.33+0.82° 127+0.70 1.27+0.70
CP3 487035 5.67+0.49° 333:0.82° 3.33+0.62° 2.73+0.70° 4.27+0.80" 5.80+1.08" 3.80+0.68" 1.53x1.41 1.53%1.41
CP5 640051 6.67+0.49° 3.00£1.13" 2.87+0.52° 4.20£0.94° 3.87+0.99" 3.47+0.92° 2.60+0.83" 1.87+1.73 1.67+1.40
Fvalue 1885377 10438 750" 19467 21957 124177 236177 57507 113" 0.78"
" Legend was explained in Table 1.
o p<0.001, ™ Not significant.
*~¢ Means denoted in a column by the same letter are not significantly different(p<0.05).
Table 9. Sensory evaluation for preference test of bread with cranberry powder
Appearance Texture Flavor Taste Overall acceptance
Con" 5.20£0.77° 6.800.41° 5.20+1.01° 5.07+0.70° 4.80+0.77°
CP1 5.93+0.46° 6.40+0.51% 5.87+0.92 5.73+0.59° 5.93+0.59°
CP3 5.60+0.51™ 6.33£0.62 6.00£1.00° 5.87+0.83° 6.13+0.83°
CP5 3.80+0.77" 5.13£0.64" 4.00£0.93" 3.47+1.13° 3.40£0.99"
F-value 31,68 2545 13.46" 25917 36.18""

" Legend was explained in Table 1.
™ p<0.001.

*7° Means denoted in a column by the same letter are not significantly different(p<0.05).
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