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Quality Characteristics of White Pan Bread with Banana

Ik-Joon Choi'
Dept. of Culinary Science and Food Service Management, Sejong Universily'H

Abstract

This study investigated the quality characteristics of white pan bread with banana addition. This analysis
was through mixograph and stickiness of dough, fermentation rate, TPA, crumbScan image analysis, color, mois-
ture contents and acceptance test. Mixograph peak time presented 4~5 minutes on every sample. However,
CON, B10 and B20 sample presented more than 60%, and B30, B40 presented less than 60% at peak value
(%). The result indicated that banana addition increased as the stickiness decreased. The fermentation rate
generally increased, but the sample B40 decreased after 75 minutes. The result of crust and inside color, CON
was the highest on lightness L value, B40 was the highest on both red a value and yellow b value. The result
of pH showed that B40 was the lowest, and more banana addition made pH decreased. Thus, adding banana
influences negatively on volume and cost of the product. The image analysis through crumbScan did not show
any significant difference on crust thickness and distortion of crumb fineness. On the other hand, CON value
was 774.33 that was the lowest, and B40 value was 927.66 which is the highest on the density of crumb
fineness. Hardness showed a significant difference; B40 was the lowest, and Control was the highest. Moisture
contents generally had a noticeable difference; CON value was the highest, and banana addition increased as
the value decreased. At the result of acceptance test, one of the sensory tests, B20 showed the highest grade,
and B40 showed the worst. Based on the above results of characteristic difference, banana addition could
influence volume of the bread negatively.
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I.M E F= Asske 3ol vk whebA A7t #

dE A7 Srtela, 7sde 7R e Al

deHor Ta3 Aoz AARND B2 A AW AFY 871 Eolx| 2 9AtH(Lee MH et

o Ao M= go] AnlEn ;M(Kim EJ et al 2012; Jung YJ et al 2007). 53] 7]54°] U=

al 2015; Kihlberg I et al 2004). 772 S 8AI8F= BAEE HAUlek AlZE dste A7) 23
A8l A BQl7lo upEbA A& - 94*4 AAANME  Z718ta Y 2m(Kim EJ et al 2015; Hwang YK
ol o] % 5ol glom, WojAg] Ak Al Q1 et al 2001), tHEA & H7lEE AQre FAdo)
2Aolx] 1 Wl AAA ARE o8P A ok FAL 2% 4714k} Heldo] Wol Fi)

1 o, fekkp@hanmailnet, A E5WA BT SER 209, AT 2] 3G e}



9
¥0,
I
rl

(o]
-
n{o
N
s
N,
do
o
2
s
Ry
N
N
)
fr
ol

2,

=
o
2
=
Lo
2
rU’.

12 oM
7|
s
2
A
(o
2

1=)

] =2 vitamin C2| dHafo] o}

Jo1 orol] JA] =& 537} 9JtKim DH &
Beik KY 2007; Lee YE 2005). webr k(35
Oh WG et al 2011; ¥'&: Chung JY et al 2002),
2] 5(Shin SR et al 2008), L U|(¥Z: Bae JS et
al 2010; 5=: Lee SB et al 2008), Z&Hl|2](An
HL & Lee KS 2010), $+&5(Bing DJ & Chun SS
2013), EFH2](Lee ES et al 2014), o}=UYo}
(Yoon HS et al 2014) 5% o] HYZ 2]
283 B2 A7 JgE e, 7eA] S
I &2HRL 7S Sl SR AR Hrke W
pi=g

dntx o g vlUE E2|= Musa sapientum
£ Musaceae ZHF}H)<]
o]t(Anhwange BA et al 2009), Al Ale] F8 2%
bz 5 b= Aol B ol m7fell A Fi-of
A 43738k ATNg KF et al 2014). B =
Al Z2]8(plantain)Z} T]# E-8(cavendish) F L
o2 BT & e, et &9 9 vhd
U YA ES vlyyo]tiKheng TY et al 2011).
vhhubs Froidel £ w7 Aesh, o vkt
ol £31, & I 7HEHE 7R g B
ofla}, 237 H9] 717} B2 #Yo]thOkezie
U et al 2003; Sharrock S & Lustry C 2000). 2}
oA 7P ZEert w3, 3ol we ¢z
) 21391 v K Go BS & Lee SJ 2005)& 1|
2(2E, vkl I Aol Rt Feitt
(Kanazawa K & Sakakibara H 2000). ¢f2]4 o2
= AT, HEF, 9 AtE el | &
b ltkar defA $lom, vitamin A, vitamin Bs
2|3l p-carotenes Fote] ksl W S,
w3t Al E3) ole Aler HadE vk gl
THMitsou EK et al 2011).

vhube thkek 8ol weba o] 74#] 7

T AFOR A & e, vhht B vy

2,
0,

Z¥-2] E(herbaceous plant)

Aue] FH54 79

L R e R LI B A e i
& At 5o FHE olgEn IthRHE
1999). vHihte} A =) AE vhvue] A
A2 e fFedd frlhkel ek AT (Lee
KO 1995), vhvhi} 2Hd o) g ghdo] A&slas
Zh-g-of| M=) AGH(Cho YS et al 1996), v}l
A2 g F<2] A g B3 A7 (Yoon HI
2003), v} o wh2 olskeha 59w gkt
3Adel B3 AFH(Kim JW & Youn KS 2013) &
o] Jt}. HUE 2o A&7l FUY dF7E
Azxrpht A2E 9l ARz o] #HAs)
o B+ AA74(Youn KS et al 1999), F=4 A, XL
=<, 7190, AR, Egotet § vhhg HES
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(Lim YH & Kim MW 2000), vhuh} 228 4~
2| A|o] Aol -3 A (Park JS et al 2010), B}
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2013) o] lou, vhs A Ao 285
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2 7 H 7 A, 1
w718 3%), AL (AT, Foodream), ©] 2=
E(AUE AEE), AI2E), i RI@E 319
2, Zeulg GEE-BE), SRR
1), 270342 E), Y (Dole sweetio, Phili-

ppines)= ¢ A= oAl F st T 22

brix, T 63.07%2] AFS AT
2. Aleigiy
1) MixographE S&t EI=59| 24

vt Hobe] mE dWUbE s B4S &
ol®7] #3te] mixograph(Nathonal Mfg. Co.
Lincoln, NE, USA)E Al&35le] B39t} 94
Y E spring FHL 12010 w3, AgEE
AACC method 54-40(1995)°l] 2Jaf H7}5 10 goll
Eo] 9kS CON: 6 g, B10: 5.4 g, B20: 4.8g, B30:
42 g, B40: 3.6 gellem, vhbili= CON: 0 g,
B10: 0.6 g, B20: 1.2 g, B30: 1.8 g, B40: 2.4 g%
A71skdet W AR 10822 9 mixo-

gram 232 4921, peak time, peak value, left

slope, light slope, 8% 2| width®} integral value
£ St 7} vise] S-S dopE it 2k
uE HFE So7] Asl dlleee 23T, 5=
29%°N1A AAI8HA T

2) AlWo| M=

2] A xze A4S AA A vivE &
o] Bake] 0%, 10%, 20%, 30%, 40%2 AH&-315)
om Fe FEE o)A 4o]F oM, <Table 1>

o & mgazel wel Az TS AA-
CC method 10-10A(1995)0l] &]&+ 215 ukg o =
AzstH 1, HE 22T}t 27~28T7 5=

TS o] &3t AT WEe A XH
S5 YA EA Y A1l 28, 52

AA 10 Bt WEESI oM, 12 HEE 2%
34£1C, AFE 85~90% 2AS fAshe L&
A(EP-20, TG FAAE, gF)ellA] 60 F<F AA
stk 12 HEvF B F odks ¢

{Table 1> Formulas for white pan bread with banana (unit : g)
Ingredient CON" B10” B20” B30" B40”
Bread flour 2,400 2,400 2,400 2,400 2,400
Margarine 168 168 168 168 168

Sugar 192 192 192 192 192
Banana 0 144 288 432 576

Salt 33.6 33.6 33.6 33.6 33.6
Non-fat dry milk 60 60 60 60 60
Fresh yeast 60 60 60 60 60
Water 1,440 1,296 1,152 1,008 864

Y CON: Water 100%.

? B10: Water 90% + Banana 10%.
9 B20: Water 80% + Banana 20%.
Y B30: Water 70% + Banana 30%.
) B40: Water 60% + Banana 40%.
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ol Ao A Bstal, 2443 At FHE] &
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3) Stickiness =&

Texture analyser(TA-XT2i, Stable micro sys-
tems, England)& ©]-83}od, Q2219 Al2E ¥
o} 7} ¥k=9] stickinessE S48ttt 18] 3L 25
mm perspex probe2} SMS Chen / Hosney Dough
Stickiness RigE ¥4 AF&-3159th A& ‘O ring
o 9 F FUE B2 Fol obehE £3
©](chamber)E &% extrusion THES 53 U2
< W] Fol7h 1 mm = HA 9 v, &3

Wakom FeiA wkse ZleiAl= §

-

T8 T Frh ke, BT
Holed, o3 Ade 1A &
7kt A E L, 718 2717t

]

==

ol EIY F wk=e] WstE K| fJs)A
Elmehdi HM et al(2007)©] A}-8-3t digital imaging
&3k 34 7175 AAste] S35
o} W2 2 g HEsle] F2E7]E shay st
F7 1 em, 3] 5 mme] (FAC® wgo] 1o
A e okFZEH Ate] Tl 7HEa S5t

Atk olwf o S S flste] AR

method =

el A5 81

<Table 2> Operating conditions of texture ana-
lyzer for measurement of dough sti-

ckiness
Mode Force / tension
Option Adhesive test
Pre-test speed 2.0 mm/s
Test speed 2.0 mm/s
Post-test speed 10.0 mmy/s
Distance 4 mm
Force 40 g
Time 0.1s
Trigger type Auto 5 g
Data acquisition rate 400 pps
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surface electrode method
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A
=

%o pH meter(720A, Orion, USA)& 33] 1t
4 e F Hasks Ttk A=t HEA
4:29] pHE AACC method(AACC 1995)91
slurry method 2 =339tk A& 15 g3 S/
100 mLE H]A el ¥ $ 303 2’3t 108
7+ B3 5 pH meter(720A, Orion, USA)E ©]
&3te] 33] vbE S 5 Hagke Wslch
6) AltEo| AL =&

4 =|o

upuhe] drlee de)d



82 3= z2]e3|A] A 227 Al 23(2016)

dolH 7] 93| Texture analyzer(TA-XT Express,
UK)E ©]&ste] TPA
=73} Th. Test sp-
eed 1.7 mnys, distance 4 mm, trigger 5 g, Z=71°]|
2] 36 mm cylinder probeE A}-&-5}o] =731 L
2 12,5 mme] A2 o] sto] 5 F
35 A 2244 Al o Ee A
Phgrl o] F 2248 HAA 25 mm P2
AHE- 23] Ag GBI S wll Ao A= force-time
7d Z(hardness) & &7 3153 th

Stable Micro Systems,
(Texture Profile Analysis)E

curve = 5-E}

7) HISRD 2 =5

T oo T|o

H-8-A S S43t7] gl 2ol 73

method 72-10(1995) FTAX|gHHo &2 =

FAR o] v #ke ¥-8-A(ml/g) %

o= o}OﬂE‘r 7k A5 33 WhE %%6}04 o]

AIE HLETH>

=73 Al e

7](Moisture analyser, MB 45 OHAUS, USA)Oﬂ s

a1, 27 WHA(120T, A60)C.2 SRS &

ofH.gkth ol Zt AR o 335]4] wiR F
Hitg Altetoh

a1 e A
= 255

8) YAIEM

QUIAIEA
CrumbScan(American Institute of baking / De-
vore Systems) & 138 Al-8-3lo] 2juko] £z
0 AR EXS oLo}iolq,_ AZ2 AL 2
AR WA F Wz 837t Age,
Ao 7 T2 3 3 AEE] EA4ol AL
Poilﬂr Z4zke] Al 12.5 mme] TR At
e T AlQlskaL, 1HFE 157 |
b, 7F8 T 2] 7R 2o
Aottt 944 24 o|n|A= HP PSC
1310 series(Hewlett Packard)E Al-8-3Fo] AU
waAze] AT A9 Fol7l Ad B
THA 10% ©]’d o155 AY (intensity=0.1), =
717} 500 pixels (size=500) ©]’+o. 2 Yeld 71F
S 49 A4E 47 AsRen], FEi

s 7 A8
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FEEL 10%(overlap=0.1)E &}9] 1L, zt2+e] A
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9) M =X

Hhits 37ste] mhE Aol Ax A&
Qsle] M }A|(Colorimeter JC801, color Techno
Co. Ltd. Japan)& ©|-8-3} 1, o] uff A-8-F HjAl
o] L(HE), a(BAE), b(ENE) e 44
L:93.77, a: —0.74, b: 1.04°|30th &4 Al2& A
E35cm 7 1 cm= A3 H, tissue culture
dish(35x10 mm)°l] €] Z43t9 1, AAA 8=
Zetol 2slA] B2 Aol SIHS Zehfjo] A7)
of B A ] ARESIATE L(B %), a(H A
%), b(FA %) gh2 22t 334 whEsto] S35t
Rom, 1 Fgs JeEdch

10) B2l
MRS H7RRE we] S4€ dohuy] 913t

o BsHA wEE e Aadgtn Y
ekl 31 S AedAE 8o 2 AAste] A

ST Bk BARels) 71 ST A
%LHEM %1631’4 ok s g 579
A7, 7 A2 AT

A HEA] B2 URbE 3T FH e AEE WUt

(1) JI15% Al

7155 AAFE 9] Fappearance), £2 A(crumb
color), AZ(texture), S 7|(flavor), TH(taste), A
A9l 7] &%= (overall acceptance)Z 67142 54

of gt HE 74 A== 18 gt
278 Hojgth, 342 Rt dofdit, 43 e F
A% BAE gt 532 ogE Foldt), 62+
ofgit}, 742 vll-$- <£THBennion, EB * Bamford,
GST, 1997)2 319

HO /\1

(2) SMXI0| 2t

EA4 =fo] A= H-9](volume), 2 A4 (crumb
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color), 71-8<2] =7](grain), F-=2] % (softness), &t
2 A (springiness), == ¢H(moistness), HFULe] 5
T](banana flavor), 219k(sour taste), T3h(sweet
taste) & 97[A] FEo 2 HrIih A=
AE 70 AEE AFESl 170] 1% oka 54
& Ui, 74 7V 3% 5o Hrkehe
= A0 4139

11) SHAE

SPSS 18.0
™, one-way
<A Duncan's
multi range test(Duncan®] T L7374l <3

71 AF el FreIAQ Aold ATk
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1. Mixogram Z21}

vl 7kl 2 mixograme] A#}E- <Table
3> YERAATE Peak timee] 74, AW 2 Ao
A3eE A7+ 3~5%(Walker AE & Walker CE,
2001) 2.2 Alg3tel| folAQl Aol= glov B
A8 E0] 4~5% Ateldl| SlofA] Al A/

AE g AUATE Peak value= 60%
173 7350l Aol A3hst AAdolet Basd

2o
ot
)

O

=d|(Walker AE & Walker CE, 2001), CON©] 7}
7 =e g veld o, B10, B209} S A
Aol £k, B30 B40-S AW Aol kgt
FE9E gk JERHA folA <l ztel 7t ATk
(»<0.001). Mixing tolerance= Wr=2] P4 =
< WS Asked], Alszte] feARl Apol
= Ueht kAT, CON9| grol 2.522 713
A7 et Al At gho] W
F5 o] gshs o), o] Az A
go] AW 271& H7ke vk 3 A (Hong
ST 2013)elX %= HA] thxTF9] gho] 7 Wk,
AWM A7l H7bee] BE4E o] moth
Width of tail-> Rt59] ksl=E Uehll= flos
HRUS 3718 A|RES At FEFo] S5

of 283t 3 e UEM integralth2 724
ztolE YRR 22SkAIRE, B40©] 240.86%Tq*
min= 7P} B 3o] Fad AR eyt

2. Stickiness =& Z1lt

v} " 7beke] w2 wk=o] Stickiness 23}
£ <Table 4> 2} 2t} Stickiness= 4144 2
19 F(goz TP, o] AAFH =2
A& o] =old S Lgltl(Kang ES 2004). Force
2 YeEhE W59 stickiness= CON©] 5.802.%2

{Table 3> Mixograms of white pan bread with banana

Peak time Peak value Mixing tolerance Width of tail Integral
(min) (%) (%/min) (%) (%Tq*min)
CON 4.12+0.15 66.43+1.52° 2.5243,71 14.77£0.49" 199.50+6.90
B10 4.16+0.26 64.45+0.09% 3.47+1.63 15.14+1.14% 201.62428.94
B20 4.41+0.18 62.40+0.31" 4.70+1.92 16.44+0.11° 208.90+:14.06
B30 4.41+0.83 59.78+2.97 5.09+2.06 21.32+1.04° 221.01+12.96
B40 4.59+0.11 56.18+1.70" 6.02+4.62 23.27+0.42° 240.86+5.44
F-value 0.70"™ 17.117" 0.62" 79.44™ 0.53"

*

o p<0.001, ™ Not significant.
*“ Means denoted in a column by the same letter are

not significantly different(p<0.05).
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{Table 4> Results of stickiness of white pan bread with banana

Force Time Distance Area
CON 5.80:£0.87° 0.45+0.02° —0.08+0.01° 2.80+0.14*
B10 5.430.83° 0.41=0.00" —0.16+0.03° 1.94+0.07°
B20 3.67+0.15" 0.39+0.01° —0.40+0.02° 1.61=0.08"
B30 3.50+0.35" 0.34+0.01° —0.52+0.01° 0.80+0.09°
B40 3.10£0.17* 0.34+0.00" —0.97+0.22" 0.66:0.04"
F-value 1387 52.03™ 3689 275.00""
™ p<0.001.

*~4 Means denoted in a column by the same letter are not significantly different(p<0.05).

7F% =31, B409] Ftol 3.100.2 7 e Fe
Yehdlo] vhute] 7ol sofidel wet ghol
olx]&= Agko = ;q;‘q]xqg_g oA ol = L}

ERA A tH(p<0.001). T3

(Ju HW et al 2010)°]
& W Apshe

CON

B10

B20

B30

B40

}, time, distance, area®] 7
ol = vhht x47]'ak°] SolubaA gho] wopx]
© Ao R Fo4Q1 Aol & e Sk
SH(Jeon TG et al 2010)

wieje] A By,

ET_% =3 7] ?(Elmehdi HM et al
g 1

B ZFA 02 9057}1A)

2338131, o] A= <Fig. 1>3 2t 3087
Al Z7Ee] frof ARl Afo] 7t YR 7] AlRH) o
(p<0.01), 303X 45822 Fol7l= AIZE wjol]
LEEe] Pt 2 HSE B UL, B40S] T
&L 75587 = Zkske AES Ho|thr) 90
o= Whg go] Yol 3.58 cm, CONS| L& &
o] AY =& 408 cmE 7= T) o= 5

vht M7 gl 43 7EeS & 3
om, 79} vhvhte] Aot delgh wEs
S A= FAQl ApolE Ho] FUTh ©
i H7teRo] Wold s 13 kol
shar, Fitshro] wollel we} WE & <

o2 OlN -9,
o

fijo

fem)

(] 13 s0** a5t 6ot 757" Elad {min)

<Fig. 1> Change in volume of white pan bread with banana.

™ p<0.01.
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{Table 5> Results of pH of white pan bread with banana

CON BI0 B20 B30 B40 F-value
Dough pH 5.85+0.02° 5.85+0.01° 5.79+0.01° 5.79+0.02° 5.7120.06" 14.24™
Bread pH 5.47+0.04° 5.38+0.03° 5.35+0.03° 5.30+0.02° 5.29+0.01° 26.12""

™ p<0.001.

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

4. pH =& Z1t

vk} 2ol pH =% A= <(Table 5> 2
t}. Wk pHE B409] #ho] 5712 78 @&
A5 B3, s Hrbde] S7beS pHYF
solAl = 43S Holn, w9 pHE F94<l
Zpo) & Ho] Ft). A2 CON©] 547, B10°]
5.38, B20°] 5.35, B30°] 5.30, B40°] 529 #<
Holmf, Awte] pH W3k, uhvhte] 7fko] 5o
G52 pHY} 2HAske] HhEa) Al % fo] A
Q1 Aol E Ko FRnk o] & gste] vhvhte] A
7]~_ 2] HB]—/] vk A= pHoﬂ TE JES 7|H
218 4= 9ltk Park LY et al (2010)9]
n|2E Arkete] A2 R, &

B AFel B 959 oehe &

Bohe W Wl prie BTl ¥
e ghS vEReh mE=g vt A0t
219 9o o] pH @A H7je) %
oA 4= pH7| Yol th(Kim JS et al 2013). ©
A7Hd vl pH7E eRid o 2 4 =9
7EA7] Wl WS w8 S 5] AlFel 3
7NA= Aeg Atmdrh

dlo

> o
rlr
%o

H 2
2
s
Ho

A=
=

o filo

mlo o o
o 2 4
;

=

S
to mo r My

1

0

5. 4% =& &t

vt kel e Are] Ax WakE oot
R7] $13Fo] TPA(texture profile analysis)E =7

B8 A3} & <Table 6> YERNRITE 7
(hardness) &= B402] #kel] 10.07, CON©| 8.47% u}
vt Hrbeke] ol ek AErt FolAth

uko- Hrbel Aol ek A (Lee GS &
GP 2013)°| M= Tl 7ol Zold 4
Z A& A 7k

@5
Han

6. HI8&1 +==2=& A1
HPUUE Hr)sl Awe] njede 2
o2 Z2X3 BIHE HE AE AR UE e
71E313]om, 1 A3b= (Table 7>l YT
H3&= CON9| Fho] 1,740 mL2 7H %141, B40
o] grel, 13153302 71 #gton, vt A
7hgo] goldd wet File fhdte A3
YeRIA L, ole G3EAed o Fu S
2& e Bola Stk H]-8-A 9 gt CON9
Zrol 427 mL/ge. & 7F4 =31, B409] gho] 3.22
mL/go & 7P Wkt ]84 oA] Fuo] ¥z}
9Jr o7 A glom, AAH e g ol 2jo] 7}
HATHp<0.001). T3] 7S o] &3lo] 2w-S
HE A S4(Oh WG et al 2011)04] <A thzTF-o)

Histe] @3t IAaS A7 AlRES B840

1}iol
R A

Hivh 7o whE Aol R CO
o] 71 =9k AR E 40.30%2 YERY.oH, bl
i H7bgo] ol@s wWolAl = AFgo R f
oA o] z}o]Z HATKp<0.001). °o]& v =S
2ol Hrlslls w Mgt 5 =9 52 vt
Uz diAgt Aol &S 7HE FoE AR
At E=3, v H7E AR Al 3 GA|
2o FEgEgo] 7P =& o0& Hol, vt
ol EA)8k= A
o] Jofu} Fitghero
JS et al 2010).

Z
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{Table 6> Texture characteristics of white pan bread with banana by texture analyzer

CON B10

B20 B30 B40 F -value

Hardness (x10°g/cm®)  8.47+0.25°  8.95+0.07"

9.23+0.37°

9.7940.37°  10.07+0.14° 17.39"™

Hk

p<0.001.

"7 Means denoted in a row by the same letter are not significantly different(p<0.05).

{Table 7> Volume, specific volume and moisture content of white pan bread with banana

Con BI10 B20 B30 B40 Fovalue
Volume 1,740.00 1,650.67 1,637.33 1,406.67 131533
(mL) +50.00° +43.00* +30.62° +57.74° +66.52° :
Specific vol
pecthic volurie 427:0.09°  4.09:0.09°  401£0.08  3.50£30.15°  322:0.17°  41.19
(mL/g)
Moistur tent s
otsture conten 403040.58°  39.59+0.57°  37.54+177°  37.86:0.19° 35.76+0.75¢  11.02

(%)

" p<0.01, " p<0.001.

*4 Means denoted in a row by the same letter are not significantly different(p<0.05).

{Table 8> Results of crumbScan of white pan bread with banana

Fineness Elongation Thickness(cm)
CON 774.33+34.00° 1.40+0.02 0.2940.04
B10 782.66+30.98" 1.45+0.11 0.32+0.03
B20 808.33+48.54" 1.46+0.17 0.35+0.02
B30 822.66+37.89" 1.51+0.07 0.37+0.04
B40 927.66497.57° 1.53+0.19 0.38+0.03
F-value 3.69" 0.45™ 328"

" p<0.05, ™ Not significant.

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

! L:_(ﬁneness) 71%8<2] EEl(elongation), 2]
F7(thickness)?] @<= =F3lHx, 1 ZAIe
<Table 8>l VERARITE. 7|82 2 =E 2o
ARl W £ = 71Fe A7E W,
7S] Hd 2UEIF 2S5, $29] 7]F0
A3 Woplths & gtk CON9J  ghol
7743302 7P BEkom, B40<] gkol 927.662

2 7P =4 v frelA 2lels it bt
s Hrtekol —01‘4011 e} 7]Fo] Aa F
_,EI__jL_%g ¢} &= 1011:]. o]a}g} 7Agke 7+
9 & 7k 4 HP}oﬂ g Aol A= ura}wu}
(Lee EJ et al 2012). 7]%9] e 713<] 71 =
o & Fo AE vug dew 2 ?ﬂsﬂﬂ
L0 Yehl 1, o o] 27t 255 A7}t
opzltt. 719 = ol zeolE Kol
skeh el FA= CON9 Fke] 0.29, B40<]
o] 0.38%= S HACH, FH< Alol= AL

2 L

o

82 B
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A0l 739 LIS CONe©] 438008 714 =
k31, B40o] 39.372 7HF w2 FhS UERyo] A
7 gt fFo A1 2ke]7h AATHp<0.05). as} be
BFol® frolA ztolE YR 3 (p<0.001), BE
el Hrteo] gojdas AAwel ATt
F7hke %S VeI

£4o| 4% W=S Y= L2 B409
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TR 772472 vt Hubge] SHERE |
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YER =8 (p<0.05, p<0.001), o]= ZAA2]

=
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AR fA18 AL AT 5 A
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1) 7155 Al

715% A A <Fig 2> YeERAITL

2]FHe] 7] Z =(appearance)= B F71Eko]
20%<1 B20°] 5.06°.% 71 =%oH, B40o]
35202 7P wEgkal, HAA o2 Fo A<l Apo]
7} 9191 tHp<0.001).

—gU](ﬂavor)ﬂ— Otaste) oA = B20o] 7}
o 2312 Yehigith, shht Aale] g
‘3} HsHAMAENA 3 A YFer A
H Aoz AlRHETh FAfktexture)> B40°] 3.16
o= 7}%} S 7 Eskal, A o2 CON

15 s . o] A¥e 223 AL

F

o)

|

(TPA)/] A= (hardness)9] AS B ) dukh o
2 Am7t AEe] Aamd Fasl deske

848 5 4 ok A(color) A= v

{Table 9> Color value of white pan bread with banana

L a b

CON 43.80+0.02° 13.37+0.01° 27.1940.10°
B10 42.67£1.07° 14.65+0.11° 28.37+0.16°
B20 40.37+0.11° 14.7440.13" 29.82+0.16°
st B30 39.96+1.36" 15.15+0.05° 29.8540.85°
B40 39.37+0.25" 15.84+0.08" 32.41x0.10°

F -value 17.48" 305.70™" 7115
CON 77.24+1.29° 2.2340.17° 12.5040.05"
B10 74.1140.62° 2.6240.05% 12.78+0.04
B20 71.50+0.96° 2.8140.15% 12.82+0.01°
Cromp B30 71.25+0.17° 3.08+£0.47™ 13.94+0.22°
B40 68.99+1.23° 3.6620.67° 15.05+.0.24

F -value 33.117 5.99" 151.38"™

T p<0.05, " p<0.01, " p<0.001.

a~d

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

vor+s == CON
B1O
= B20

i B30

Overall acceptance**

Taste®

<Fig. 2> Sensory evaluation for preference test
white pan bread with banana.

T p<0.05, " p<0.01,"" p<0.001.
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Aol A LEke] 7
2} FARH UERsT ©]i= Oh WG et al(2011)
9 2lugro]l A 7] S =7}
el A 7SRt v s e A
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oM BF 7 =& A4S 42 B200] 51608
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(»<0.001).
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o] 37k Fojs el B9 &S 713
= A2 g 5 stk A A(erust color) &
2 Al(crumb color)& CONZLo| 3.4737} 3.000.2

71 A% Ao g Yelk o™, B40o] 5.877 6.00
o7 7P Ao FoJAQl Apo] 5 HoF3h
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<Fig. 3> Acceptance test and difference test on whi-
te pan bread with banana in the sensory
evaluation.

™ p<0.001.
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