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Quality characteristics of sourdough bread produced using
banana sour starter
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Abstract

This study aimed to investigate the quality characteristics of sourdough produced using a banana starter. The contents
of sugar and alcohol of the banana fermented broth increased significantly as the fermentation date increased (p<0.05),
and the pH tended to decrease. The titratable acidity of the fermentation broth increased significantly from the 2nd
day of fermentation and remained high until the 4th day (p<0.05). The pH of dough and bread decreased as the
amount of sour starter added increased (p<0.05), and there was no significant difference in titratable acidity of dough
and bread as well as the amount of starter. According to the added amount of banana sour, the moisture content
of the bread increased, the crude fat and crude flour content decreased, and the crude protein content hardly changed.
The height of bread increased in proportion to the increase in the amount of sour starter added. As for the internal
color of the bread, the brightness and yellowness decreased as the addition amount increased, and the redness increased.
It was found that the volume, specific volume and baking loss rate of bread increased as the amount of sour starter
added increased. In the texture of bread, elasticity and adhesion increased as the amount added increased, but gumminess,
brittleness and hardness decreased as the amount added increased. From the above results, it is expected that the
banana starter will be used as a useful ingredient in the development of sourdough bread products.
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2T AR A8 e il A2 FEe ¥ pia AOH HaE AIFS vt e o, SAIAIH
Sfof o) Aiolis Hch We] 2} 2112 9 fo USRI AR SR opdan 5
Alojct. olofl &B|AE2] 7] tieh Tio] EoAHA A o ofsf ©dlkEe] EafiE=t o FANER] ofekE H &
754 BAL AUIst A9 AH7F 275t 9loH, A A7 A7 A E]o] Aol g RE ALRSlo] whE whyl
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oM AHA aHETHE 7S S8R AFESE 2 Zu|y} Qloky slion, o] uhaylAjo] Zlo] 3]ukA
ol get A7E = AHARE0| EolUal QitkBing 5, =4 EO] oo g BAE7] fq1+°1ﬂb~ S} EH(Chiavaro
2014; Im3} Cha, 2019; Park 5, 2021). 5, 2008; Park 5, 2021). ESH AFEQ-E H7Ist wHo] 7
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G AR o 2 ARt 553 g F07F § oA
™, 375°19] ‘At AlE2 ketAl= <5t Al

&
A710E 59 € 5 Al BEAlsk3ltk(Bing 5, 2014;
Lee®} Park, 2015). 3L Az THe A 299 22

= WIFE Yol ve dad2 dade] il 7t ¥
2 AR S W = oAl SHITHKimT Chun, 2008).
A= A7 Alme] SRl wet i) F20l IF

= = A2 =22 AN 349 7 FE I9E 7R el=
o] 7Rssleta sietom, olo] 7] diet 24e] 571
of w2} o] AIIES-S olget el A2} ol glck
(Jung 5, 2017; Sanz-Penella &, 2011).

SRR SejRolA AEE Doz ofAlolrt 2]
2 43A 2™, Musad: Musaceae}o]| £3h= ThdAl =
Ayzol] &3tk AIAAES 3,8500 EO R Hepd, Qe
ylAlol, Wepa SollA] ALHET o), Al F8. Ak 7
2 %0 stz 9 JHt B 71 B Tl
(Kim, 2003; Kim 5, 2017).

WRbh 22t 718 2e 1l 59 st 4ol
7} Fxoic). whie] QibgEe B 7%, S 1 g,
A 0.1 g, VS 0.3 g T 4 me, Bl A 27 U,
HER] B, 0.04 mg, HEM] B, 0.04 mg, H]EFI C 6 mg,
Wk E 30 me@ Rl ol el AEolthpark
£, 2010). 9 WRRolE B714R0] 200% o4 B
sl 9o, J7JAR citric acid, oxalic acid®} 22 §-7]At
3} glucose, sucrose?} 22 G FS o511 QTHAL 5,
1984; Cho, 1984).

MRRY B50RE AEE BPAART BAEE w9t
= 3L Sle AoE AHA loH, HEFtEE, 7HEX]
59| AR Eo] TSt BAAAE JAAA sPEA|
o= a7} Q= ZAo® HIEHJITHMitsou 5, 2011).

BRLLe] AT s AeAY o 54 HA
sjofl e QA7(Kim, 2003), S} A7l Delet )
SjUE] £ 54 9 SAskETKin 5, 2013), vRi
S 7R AwA|A 0|29 4 E4(Park T, 2010), X
o] vt A Adoll WA= FK(Koh 5, 1988), HILE
uel F=5=9] v 7id a3 Hwang 5, 2016), v 2
S A7t A Azt F4 54 E A} #4(Kim
5, 2019), HiUe] S Bl AR &7 F40] H|R= o
FH(Han} Koh, 1999), &4}, v, BRI A1 2E 7Rt
M=) F4 2 FASE EH(Kim 5. 2017), vhht
o] w2 olsfebd B4 9 TS BAKimT} Youn
2013) 5ol Hirejo] Qlch

2T A= Hsourdough) S 7Ijt Ao AFt2= v
SIES 71 IS Aol E4 BA(Kim 5, 2020),

AP EE ARISS 3718 sourdough bread EE E4
(Kim, 2018), 7F-E AFYSS 47138} sourdough bread =3
E/J(Choi 5, 2016), A A= A xe Ake] F4
E4(Yoo 5, 2017), AHE-S 0|83k Aol 4 E4
(Im} Cha, 2010), 5] Br0)50) 7leto] T 99
Aol £4 E/4J(Hwang 5, 2018), ZIEAH= g Hi}
sourdough A1#}Mo] £ EX(Kim, 2019), SIErE AMYESS
7Rt BHAIES] F4 E/4(Lee, 2019), W7HF d=3} FAF
S 0]83lo] THE seed mashS H7ISH TadEo] EA
(Lee 5, 2006), FHHFo] #ro] FA o m]X|i= FKChung
3} Jang, 2015), 3= YR AZFo| Aut=o] =22 4
of H|X= FHKim 5, 2011), A=t Fol ET
A7¥eE mduke] 54 E4 ¥ AR (Jung 5, 2020), B
GEI 23 TRHPO|QEAE ARERE AL T A
(Chae¥} Jang, 2014), 31} H=5-G 0]85t sourdough bread
9] #4 E4(Jung 5, 2017), HIEFRILE Q) vighH]eo] ot
E AT H7F mduke] 54 54 9 A E4(Park
5, 2021) 5o] HirE}th

o|AY A} FF7E o83t HAFAFARI A= A
TE0] HuEgl o 715400 tigt A= o FEohH,
R AR S5 o] 83t A= mlH]eE AFolrt

uebA 2 As A7 168 B8 RS B ALY
Z9] H7IEFE dElsto] AZ3t sourdough bread®] pH, At
T, By, vl84, 57184, M, 237 59 4 B4
Atsto] vt AFIEC] o] g 9 11 E-& 7ol

7|ZARE AlEOaLAR jith
ERTET

=

BRpelEe WEL o AST ShiE AfEvied
(Sumifru, Mindanao, Philippines)& F-Y5to] ARESFHL 4]
-2 et o] ARSSE Az 2 eE(Samyang, Asan, Korea),
EH(Samyang, Ulsan, Korea), A~={(Namdo, Damyang, Korea),
HE|(Lotte food, Cheonan, Korea), ©]AE(Jenico, Pyeongtaek,
Korea), @ZHGwangseong, Gwangju, Korea)S F5to] Al
YRR ALgsioln

AZ Y LI RIS HZ

v R = S 371 5 St 128719 & 800 g, Hht
L} 400 g& €37 26C HiY7|(DS-60A, DASOL, Hwaseong,
Korea)oll A HE-Z A 25}, 2447F 7108 S50] &
718 Yol 3911 49 ¥ e W2 e Aol oftst
o] AgoR ThEe] Ak ASks 1952 JeR
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200 g, A 200 g& &7t 24417F
19% HF5 400 g, & 200 g, 72 400
7+ g slgict 3958 2=y} o v o 2 HjoFsla] A}
FEE& wHEo] ARSI

4E %Zo| T, YRS, pH U ME 53

v oiE0] gir= i A|(S-28E, ATAGO, Tokyo,
Japam) AFelo] AR SAsielon, YRS IS
A(YTBD-RZ116, Beijing, YATO, China)E ©]-8-5}0] 244
7t 7¥A07 =439t} pHE pH meter(F-71G, Horiba,
Tokyo, Japan)2 ©|-85t] &43I11, A= AlFof 10H]
o Z542 Tlo] HiEEEI AASEE Yol 01N 4
AP EH(Duksan, Ansan, Korea)© 2 53} 24510 At
2 27sl5ict

RTRTES

HR S S Fjlo] Al Ao vigtEel A|ZE
73 Table 13} Fig. 194 Hi= v} Zo] 215HE=E1(Finny,
1984) 0 2 A X513 o, AZHPHS FAE Aot 2 A
22 g0z Y WA ETR O fAIE U A
AR SR F YA (YSM-12, Young Song, Seoul, Korea)E
olgstod w4 BT} EAE WIS AT ML BOTSDG-
2RFOS-E, Busung, Inchon, Korea)ol|4] 1} @a(2% 26C,
S 76%, 601t WS A9t ¥ =275k 1023t
WMAERIS oIk MAEY F =S AT T Ao
H1 2% 36C, Fk 86% AR 21 ©aE sttt 2%
gt Ed T QE(THE PICCOLO II-3, Wachtel, Hilden,
Germany)°] Y1 S1E 190T, oFHE 160CE 3087+ -
T ALof|A whdiste] Ago] AMESHITE

939

‘ Weighting ingredients ‘

|

‘ Mixing dry ingredients and add water (except butter) ‘

|

‘ Mixing ‘

|

‘ Addition of butter and mixing ‘

}

Putting dough into fermentation cabinet
(26T, 76% RH for 60 min)

|

Straight-dough process punching and scale dough into pieces
(160 g)

|

‘ Rounding dough pieces (rest for 10 min) ‘

}

‘ Moulding and panning ‘

|

Secondary putting dough into fermentation cabinet
(36T, 86% RH for 40 min)

}

\ Baking (190C / 160C for 30 min) \

|

‘ Cooling (30 min) ‘

Fig. 1. Straight-dough process.

utZ 3} Amo| pH

B ALIES

U HYME 2

AR Wz Ao pHE AR 10

Table 1. Formula of sourdough bread prepared with different amounts of banana sour starter

Banana sour starter (%)

Ingredients (g)

Control 10 20 30 50

Wheat flour 1,000 1,000 1,000 1,000 1,000
Sugar 150 150 150 150 150
Salt 20 20 20 20 20
Butter 250 250 250 250 250
Yeast 40 30 30 30 30
Egg 240 240 240 240 240
Sourdough 0 100 200 300 500
Water 300 300 300 300 300
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g2 S5 100 mLe} Egfsto] whHb7|olA 4ilEe] of
At 2dd RS AR2oA 3027 FARE & A
MBS H5to] oA ZE ojFste] pH meter(F-71G, Horiba,
Tokyo, Japan)2 Z45IQlth. A Alk= AR 7
Zasiel 35 Agsiel Mg 2ok wE A
A2 33 §HE g% & g okt

it

oo

U0 WA

v ARES H7RE WS 10 62 100 mL oA
o YT WAL WY FpEo| YRES S T
RAS 17, 2 HERA0E TN 22t 23N

Wi ALIEE 7l Aae] QRS AOAC(000)
Hio]| oslo] S, Fhil 2} 23E 2 2SIt
$EHO A& 1 g2 dry oven(FO-600M, JEIO TECH,
Daejeon, Korea)ol] @1l 105C AU7IEAZTHOZE AXSH
T 2Ag gaen, ZRAAAE 6252 Auo
Kjeldahfog2 4% & Bdgs ot A2
Soxhlet F+EH o= S7gol3lon, £3E2 AFgjsiHor
3J8}2(SEF-301, SHIN SAENG, Paju, Korea)ol| A& il
600CE 33kt & FAE SH5IAH:

Alitol =0 L Q|
10 Ix = =

MR AL H7Ee Ale] ol e ke
£ ¥ A2 9ud ol2 sl At 7
(HDR-PJ50, Sony, Tokyo, Japan)E %]0|X

2
)
kl
oX,
>

F S NS F B} A A A ol
Fgtoick

Alwto| M =3

BRRG AREE AHE ] MEE ARACR30,
Minolta, Tokyo, Japan)E ©o]-&5}to] A/#F9] W crust)d} 2]
F(crumb)= U ZH S5l o, = Lik(lightness),
A= aZl(redness), AT bEk(yellownessyS =75+

5 BEe el

o1 = d =

ubZat Almo| D, Hm, H|8Y U FIIANE A3
sl AIES Ele Wi o] 57, R, w8,
H

hrold Astgon], 71448 F7] gt 18§
FY Aolz PRgS o

Baking loss (%) =
Dough weight (g) - Bread weight (g)
Dough weight (g)

x 100

Nmo| 27 AN

BRRE ALIES 7R A AR 240 AR 3
SHA Z7]2 &=t Rheo meter(Sun Rheometer Compac-
1001, Sun Sci. Co., Tokyo, Japan)S ©|-835}o] A
(springiness), -5-34J(cohesiveness), 74 (gumminess), H-A]
Z] A (brittleness), 73 (hardness) 52 &35 on =47
719] 272 Table 29} At}

SA A

B AA2= SPSS(Statistics Package for the Social
Science, Ver. 19.0, IBM., Chicago, 1L, USA) SA =2 73]
= ol-&sto] LuA] F4AHEA(One way-ANOVA)S 3F &
Duncan’s multiple range testZ S}IT}

+ Table 332} Zt}. HLLO] Gi= 22 °Brixo|H, HF9]
AP Fig. 29 Zth dRbdo g &y vih= 37t
20-22 °Brix0|H, pH:= oF 4 T2t SFAtHAL 5, 1984).
Wrgol=o] gdr U2} 3.76 °Brix, 2UA} 6.87 °Brix, 3Y
A} 7.37 °Brix, 444} 7.97 °Brix® UEHTE dutzo g ot
2 Almo] Azt nusige i FErt WY £ Aow
Uelstom, of= v A7 RSkl Sl Bt =71
Eo 2 ABZbET. HFO] AT RS 1UA} 1.20%, 2
Z} 21.00%, 3Y2} 22.83%, 49X} 24.33%E UERFOoH, 1Y

Table 2. Texture analyzer conditions for measuring textural
sourdough bread prepared with different amounts of banana sour
starter

Item Condition
Sample size 6%x6x3 cm
Mode Mastication test
Table speed 120 mm/min
Load cell 10 kg
Deformation 50%
Probe size No.14 ¢50
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Table 3. Changes in physicochemical properties of fermented starter from banana extract during 4 days of fermentation

Time (day)
Component
1 2 3 4
°Brix 3.76+0.06"% 6.87+0.06° 7.37+0.06° 7.97+0.06"
Alcohol (%) 1.20+0.00¢ 21.00+0.00° 22.83+0.29° 24.33+0.29"
pH 5.19+0.02° 5.07+0.01° 4.92+0.01° 4.70+0.01¢
TTA (%) 0.100.00° 0.17+0.06" 0.20+0.00° 0.20+0.00°

YEach value represents the meantSD of three determinations (n=3).

PMean with different superscripts in the same row (*) are significantly different at p<0.05 by Duncan’s multiple range test.

st day

2nd day

3rd day

Fig. 2. Appearance of fermented banana during 4 days.

212} 242t Afol9] dF-E ol 19.8%2] AlolE UEiTh
pHE 193} 5.19, 2Y9A} 5.07, 3YX}F 4.92, 442} 47002
UEFoH, Al7ko] A|dE Wolx|= 202 Uyt &
A A= 1931 0.10, 292} 0.17, 393} 0.20, 4Y2} 0.200.
2 UEHOH, 021-1.342 F7Iotke ACE YRt &5
H|g] AFZ o]-83t AtollA =(Hwang 5, 2018) & A4
e} Zo] R Al7to] ol o G S7Iske A2
2 Uehger, 97t B =4 YEhd olf+= dol Z3E
A EFHZE QIsto] a7} 2P == 52 EFH| ] QL
£ ARl 5o Aol wEt F=9] Ao|7t U= A
A 4= AUk EZL FEAYZ YRR Ao AR}

4th day

SHESE 939 YL FIG0H, st o &
2 FEE YRRl pH IR SRS 2 7
9} o] WopAlis Ao Lhehde & 4 9I9IeHKim, 2019).
AXE A BREAL 0|87 AL o]ie B
Foll 470 24t 5 ofe] 714 Aol e o) pHot
WA A7 ek SPSIERKimt Chun, 2008). 2§HA0
7 708 o}t Ba A% Az A| T 0w Isjo] A
7ho] S71E4E ojlsEEATL S8k AL & 4 T

uhZah Almo| pH U HY A&
sl ARSI S ke v} A) pHE} AAAbES
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Table 49} Zt}. ¥E=2] pHE= iR 5.17, 10% 7} 5.34,
20% A7} 5.32, 30% 7} 5.13, 50% A7} 5.082 hZF7}
A7kl Hlste] 5.17= R3tom, H7igo] S7tdrs W
OfAl= o= UEhHTh AMe| pHi= tR 5.78, 10%
5.60, 20% A7} 5.43, 30% A7} 5.20, 50% A7} 4952 7}t
o] S7IEE pH= WolAl= 2 0E YERT: W59 4
A AL )23 0.10, 10% H7} 0.10, 20% A7} 0.10, 30%
A7} 0.10, 50% 7} 0.100.2 HAZHOZ 39421 Afo]7t
LERA] gighom, Aol 27 At [-0JAQ1 Ajo]7} th
ELHA] QITH(p<0.05). MFZ o83t AtoA T & A+
Aot Zho] vy} Ao pHe 71| S7Fd45 Wot
A= A28 YEROH(Bing 5, 2014), IAEAH= Ha
= 713 AFolM = AM] pHE 7Kgl S7HdrE @
ofAl= A0 ® HERFETHKIm, 2019). EL, HRES 7}
ot AollA aRo) Hha 5= H7HE A=l pH 5 2
e, F7HE AR K714 5ol ¥59] pH Aol JFF
< #t}43! st tH(Jeong®} Park, 2006).

Hhxo| WES

v ARRIESS H7leto] THE HERO] WaEo] Ak
Table 59} 2t 1A} &2 Hi277F 14.96 mL, 10% 3
7} 12.01 mL, 20% 7} 13.01 mL, 30% 7} 13.02 mL,
50% Z7} 13.03 mLE UERton, H7lek) uet e ee
2 Eotglou & AolE HYERA] ESitt. 231 Hag

2 gjZ237F 22.01 mL, 10% Z7} 22.01 mL, 20% 37}
24.01 mL, 30% 7} 25.97 mL, 50% &7} 27.93 mLZ L&}
wom, 50% 7oAl 74 7 et Aoz ekt
Kim(2019)9] @045 3 A7} o] Frtepo] Z7ha:
= WagE SR 20 et

(=]
quryE 24

HRLL ARIES 371sto] T Aleke] dubdEel Ay}
+ Table 63} Zt}h HUE H7RRE AtollA vivhte] Lyt
AEL B 75%, S 0.9 g, ZEh 1.1 g, ZAH 0.1 g©
2 B IEeK(Choi, 2013). & @AtollAl= 2] 25k
S R 31.31%, 10% A7} 32.54%, 20% A7} 33.07%,
30% H7}F 33.90%, 50% H7F 34.59% UERtom, A&
9] H7tgo] Eold4E £29 THE sofvh= 2eE Y
it RS R 10.38%, 10% F7F 10.45%, 20%
A7} 11.69%, 30% H7F 10.95%, 50% F7} 10.78%= ZFz}
et 247 7HE WA YEe ™, 10%, 20%, 30%
A7V S716F7} 50% 7oA WolAl= Ao
Epdth AL R 11.57%, 10% F7F 11.97%, 20%
A7} 11.17%, 30% A7} 10.42%, 50% A7} 10.05%= Ure}
$om, 10% H7lelA 7 =4 veiv= 4 & 5= AU
R38R )2 1.58%, 10% A7} 1.43%, 20% H7}
1.38%, 30% A7} 1.30%, 50% F7} 1.11%E ZHt Uehgo
], AHEY Frlgo] EoldE T2 Wole A=

Table 4. pH and total titratable acidity (TTA) of sourdough dough bread prepared with different amouts of banana sour starter

Banana sour starter (%)

Component
Control 20 30 50
Dough 5.1740.01? 5.34+0.01° 5.32+0.01° 5.13+0.01¢ 5.08+0.02°
pH
Bread 5.78+0.02° 5.60+0.01° 5.43+0.01° 5.200.02¢ 4.95£0.01°
Dough 0.10+0.00° 0.100.00° 0.10+0.00° 0.10+0.00° 0.10+0.01°
TTA (%)
Bread 0.10+0.00° 0.100.00° 0.10+0.00° 0.10+0.00° 0.09+0.01°

YEach value represents the mean+SD of three determinations (n=3).

PMean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan’s multiple range test.

Table 5. Fermentation power of dough expansion of sourdough bread prepared with different amounts of banana sour starter

Banana sour starter (%)

Component
Control 10 20 30 50
First proofing (mL) 14.96+0.04"2) 12.01£0.01° 13.01£0.01° 13.02+0.02° 13.03+0.01°
Second proofing (mL) 22.01+0.01¢ 22.01+0.01¢ 24.0140.01° 25.97+0.06° 27.93£0.06°

YEach value represents the meantSD of three determinations (n=3).

YMean with different superscripts in the same row (*%) are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. The proximate compositions of sourdough bread prepared with different amounts of banana sour starter

Banana sour starter (%)

Component
Control 10 20 30 50
Moisture (%) 31.31£0.20"% 32.54+0.17¢ 33.07+0.16° 33.90+0.18° 34.59+0.27°
Crude protein (%) 10.38+0.43° 10.45+0.46° 11.69+0.20* 10.95+0.67% 10.78+0.40°
Crude fat (%) 11.57+1.39% 11.97+1.18" 11.17+0.82% 10.42+0.25% 10.05+0.62°
Crude ash (%) 1.58+0.18° 1.43+0.07% 1.38+0.09° 1.30+0.02° 1.11+0.09°

UEach value represents the meantSD of three determinations (n=3).

PMean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan’s multiple range test.

Vepdeh 27 SAoES] ATl B AT AN
Za 24 FEFES 10, 20, 30 2 40%71A]= 0] =
oFAItE 50% 7oA 0.59% F7Hke A0 Uehto
Se30] G 2 oIS LehA] eITi(Hwang 5, 2019)
w9 ATjOIES A1 AT RO Ak 27}
o uke 29] 3] HAH O WoAl A0 B
Ao H(ImT} Cha, 2019), HEZ o83t AFolA= & A+
Ao} o] H7lge S7tol| wet et S5k A
o2 YeEPGtHBing 5, 2014).

Agol o

Fig. 304 B= ute} o] vt ARJES H7iste] 1t
< A ot A2t mIste] ARRIES] H7Fol
S/FES A wole 254 S7IBINSH, dET <
10% A7} < 20% A7} < 30% F7F < 50% H7F A=
YERLE 50% H7tolA 7P =] Yebde & 5= AT W
59| o] Mol = AMIE] H7HF SVl wet Algto]
Aol wet o golrls AR UERToH, itk

7AEe] Aol B A Uehts 21e & 4 itk Eah
FALOIE ATt S Aol Bulst S7bste 2
SQlT 4 glglom, THEE AQEE o] 83 AToHE 7
b HesE 2 A7 Anet 2o Al it o ¥
Uedth(lung 5, 2017). B129} ARE, ARATE A9LE
2 /R Ao E Aol Erit B et go] 3
Tgo] FESE A Uehte Aoz BuElgickBing
. 2014; Choi 5, 2016; Kim, 2018).

Awro] M

B LIS H Ae] A Table 73 2k, 4]
wlo] JIEAo] AL Wl ot 78.19, 10% A7} 79.09,
20% A7} 78.17, 30% A7} 77.86, 50% A7} 75.96°0 =2 JEr
ook A= iRt -0.25, 10% Z7}F -0.45, 20% A7}
-0.44, 30% A7} -0.38, 50% A7} -0.130.2 YERGTE A
TE &R 21.65, 10% A7} 20.96, 20% A7} 19.33, 30%
71 18.80, 50% H7} 18.64% LR on, Hrlafo] Z7fsh
42 ol PAEE 7hasls Ao Uehgrh A 7

Control 10% 20%

30% 50%

Fig. 3. Photographs of sourdough bread prepared with different amounts of banana sour starter.
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Table 7. Hunter’s color value of sourdough bread prepared with different amounts of banana sour starter

Banana sour starter (%)

Control 10 20 30 50
L 78.19+1.18"%2) 79.09+0.83* 78.17+0.09° 77.86+0.52% 75.96+2.24°
Crumb a -0.25+0.12% -0.45+0.10° -0.44+0.05° -0.38+0.10™ -0.13+0.03"
b 21.65+0.39* 20.96+0.02 19.33+£0.96° 18.80+0.11° 18.64+0.20°
L 60.04+1.11¢ 66.92+0.68° 68.80+£0.19" 68.92+0.53" 71.00£0.44°
Crust a 16.95+0.06" 12.93+0.49° 12.33+0.33" 10.24+0.70° 9.65+0.61°
b 36.65+0.47° 36.82+0.07 36.74+0.30° 36.3240.47% 35.28+1.27°

YEach value represents the meantSD of three determinations (n=3).

YMean with different superscripts in the same row (*%) are significantly different at p<0.05 by Duncan’s multiple range test.

A oJualo] Ao WEl TR 60.04, 10% H7t 66.92,
20% A7} 68.80, 30% A7} 68.92, 50% A7} 71.000.2 YEr
ok AT tiR2FE 16.95, 10% A7F 12.93, 20% A7}
12.33, 30% &7} 10.24, 50% A7} 9.652 YEPGTE ST
= fi&T 36.65, 10% A7} 36.82, 20% A7} 36.74, 30% A
7} 36.32, 50% A7} 35282 YERGTH ALl ST
Whgol ZHI4E Bashe A0 Uhith WATE
WA AYE Bt RIS Ao} RS HrhE A
FolHiE il Z7Feg ¥ A7ane} 2o] Wt
AL AT, HEE S 0% et
(An¥} Lee, 2012; Jung 5, 2020).

u23} Awol 23, ¥, IS U F7IANE

HRLL ARISS Z71RE Wit Alee] 57|, Foj, v]g
A, §71&AES Table 83 Zth BH59 FA= tix+
44833 g, 10% 7} 448.00 g, 20% A7} 449.33 g, 30% A
7} 450.00 g, 50% A7} 45533 go & UERgon, R,
10%, 20%, 30% H7FA= F2AQ1 Zfol7F UehdA] ekt

TH(p<0.05). ¥Zt & AJo] BA= iR 419.33 g, 10%
27} 41833 g, 20% A7} 420.00 g, 30% A7} 416.67 g,
50% 7} 42233 gO & YERiTh Ao Rul= 27}
2,188.55 mLE H7}Lof| H|gle] Worom, 10% A7} 2,272.72
mL, 20% A7} 2,356.90 mL, 30% A7} 2,441.08 mL, 50%
71249370 mLE H71% Z710] wet Bl S5l A
o7 Uergth AEQ vlgHLe YT 489, 10% 7t
5.08, 20% A7} 5.26, 30% 7} 5.44, 50% H7} 5482 TR
77} Vg A et £, W1 S710) wet ue
2 obRo, 50% F71oIA 7P A ekt F714A
E2 g2 6.46%, 10% 7t 6.62%, 20% A7} 6.52%,
30% A7} 7.41%, 50% A7} 7.25%=2 YeRgon, A7lsk =
7ol wet BlEAS A UE e, 50% H7elA 7 =
Al depstth ARPAEE ARISE F71RE AqtolAE H7t
= 5710l wet wviEe] Rulo} B84, H7]|EAES S5t
+ 2082 UETHKim, 2018). A1) H]-8-A2 H71==
A=) wet HlEAo] S = A= HilEo] 3lo
H, & Aof|Ak Hl-g-Aof wet Ao} Huj7} defi|= A

Table 8. Specific volume and baking loss of sourdough bread prepared with different amounts of banana sour starter

Banana sour starter Dough weight Bread weight Bread volume Specific volume Baking loss
(%) (& (& (mL) (mL/g) (%)

Control 448.33+0.58"" 419.33+2.31* 2,188.55+7.32° 4.89+0.01° 6.46+0.39"

10 448.00+1.73° 418.33£0.58" 2,272.72+7.60° 5.08+0.02¢ 6.62+0.23"

20 449.33+2.08" 420.00+1.00™ 2,356.90+7.88° 5.26£0.02° 6.5240.31°

30 450.001.00° 416.67+1.53 2,441.08+8.16° 5.4420.02° 7.41+0.14°

50 455.33+2.89° 4223342 89° 2,493.70+4.66" 5.48+0.03° 7.2540.05°

DEach value represents the meantSD of three determinations (n=3).

IMean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 9. Textural characteristics of sourdough bread prepared with different amounts of banana sour starter

Banana sour starter (%)

Items
Control 10 20 30 50
Springiness (%) 88.22+1.4992 88.35+0.54° 88.94+1.48" 89.22+1.28" 90.50+2.43°
Cohesiveness (%) 72.68+2.29° 74.11£1.77% 74324212 77.19+0.82 79.60+3.08"
Gummines (g) 284.03+87.23 313.05+60.08" 251.62451.71® 213.43+17.23% 169.42+10.86°
Brittleness (g) 251.13+81.89° 276.73+54.26" 224.26:+49.79 190.53+17.53% 153.25+9.12°
Hardness (g/cm®) 3.84+0.40" 4.61+0.88" 3.72+0.77® 3.1840.27™ 2.59+0.29°

YEach value represents the mean+SD of three determinations (n=3).

PMean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan’s multiple range test.

o2 UehgthJung, 2015).

Aol zaizt

HR} AlglEe dlelel e Awo) Zzgte] Avks
Table 92} 2t} EFHAL XL 88.22%, 10% A7} 88.35%,
20% A7} 88.94%, 30% A7} 89.22%, 50% A7} 90.50%=
Uepton], Ao §oHel Holrh Uehix| elor
(p<0.05). SR AL 2T 72.68%, 10% D7} 74.11%,
20% A7} 74.32%, 30% A7} 77.19%, 50% &7} 79.60%=
ettt 2717l lste] taTrt 7p weron], i
o whet Z7ksHe Ao ueRith Aol A9 T
284.03 g, 10% A7} 313.05 g, 20% A7} 251.62 g, 30% A7}
21343 g, 50% A7} 16942 gO & YERG o, tz5Lo] H|s}
of 10% 2717} 7] ehdteh. w3, Hlee] et asie
Ao Uepkon], dh7e} 10% Aol §ejzial Ho]
7} UERLA] 19kekp<0.05). B A9 HhET 251.13
g, 10% A7} 276.73 g, 20% A7} 224.26 g, 30% A7}
190.53 g, 50% 7} 15325 go& VeERton, Ayl o}
2} ZAshe Ao ekt taTet 10% H71oA 99
Q1 Zolt= UehA] GITHp<0.05). ALY A9 T
3.84, 10% A7} 4.61, 20% A7} 3.72, 30% A7} 3.18, 50%
A7} 2502 UERton, 10% H7b7} 713 A vy,
AT AT FeARR SEAS F7e AT
& o] eyt SYAL Wk 7o) et A et
with, 4T RS BN 271 wet Riasks Ao
2 Yehton], ARt 7l 2710 whet wA trehts 2
oz B AATe} Z9IKKim, 2018; Kim, 2019).

o OF
g = =

£ e v ARRISS 7Iste] AlEst Ae] S

32 AT B Ea o] Tl dFE
IR A7} SOl Frojd oz S716kL((p<0.05) pH
Hashe Aol Hade] At Ta 295
FoHor 750 447HA] A FAIE A THp<0.05). HE
=3 A9 pHe AMIS 71l S71845 SWobslen
(p<0.05), HF=EI} Ao} 24t ROJA Q1 2ol 7F /IR
of. B ARIS] 7Rl wE APe] 2 dRRS St
SEHAL, AT 237 A AAstR o, 2ok obF
= 719] Bt QISlet. Ao 2 ARES Aol 571
S5 Eol7t HiEoto] S71SHAH: AMe] Wit M=
7Fgol S7FE Biet S Wolgal A es ST
SHITt Aol fuf, vl-g4 9l FVEAES ANRIS A7
o] I7ILrE FoME AoE UEyth Aol 227
A g e e 7ol S71Ee S woled 4
3, AR B B F7Fgol S71EE A4sieint o]
A}o] Axjol A B AFYZEL sourdough bread A& 7k
o #8&3 2EE =z &0l 7IHdt

o =

ZAe =
2 A2 TR= 20218Pd . FofA st Wl AE] A
o] YJ5tod(FAHE. KWUI21-079) A= Q.0H, oo 7+
At=g Ut
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