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Abstract

The objective of this study was to investigate quality characteristics of sourdough bread with fermented Zante currants
juice. The sweetness of fermented Zante currants starter increased while its pH value decreased as time passed. The pH
values were negatively correlated to the added amount of starter with the lowest pH being recorded at 70% addition.
Similarly, bread’s moisture was inversely correlated to the added amount of starter with the highest moisture content being
recorded at 10% addition. For bread’s height, excluding the control, 70% addition turned out to be the highest, and the
height decreased as the added amount increased. The oven-spring was similar between the control and 70% addition. For
the volume, except the control, 70% addition turned out to be the largest. The larger the specific volume was, the higher
the volume of bread got. The brightness, redness, and yellowness were decreased as the added amount was increased. For
the texture, the control had the highest elasticity and cohesiveness, and they increased as the added amount of starter
increased. The hardness had a negative correlation with the added amount, and 70% addition yielded the same result as
the control. The adhesiveness appeared only in 10% addition.
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Ao AFR-H A7l ZE A H=(Nature F&B, Namyangju,
Korea), 732 E(Samyang, Asan, Korea), 5% H E](Lotte food,
Cheonan, Korea), ©A]E-7(Seoulmilk, Yangju, Korea), 24+
(Beksul, Shinan, Korea), A o] 2E(Jenico, Pyeongtaek, Korea),
g (Samyang, Ulsan, Korea), BZF(Gwangseong, Gwangju,

Korea)& oI5kl AHg3Hict.
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AuAzo) AHg3ISAT,

. =Rt pH I At FH
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Table 1. Formula of white bread with different Zante
currants sourdough addition amounts (unit: g)

Zante currants sourdough (%)

Ingredients

0 10 30 50 70
Wheat flour 1,000 1,000 1,000 1,000 1,000
Zante currants sourdough 0 100 300 500 700
Butter 150 150 150 150 150

Sugar 100 100 100 100 100

Yeast 40 4 4 4 4
Defatted milk flour 20 20 20 20 20
Water 400 390 390 390 390

Egg 180 180 180 180 180

Salt 20 20 20 20 20
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é}
4 olgiol FpalekE 2 oI, qxl‘éﬂﬂﬂﬂl(PHDR PISO,
Sony, Tokyo, Japan)2 <3} tc}.
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0. Almo| 2|, 2|, HIZN, ZIIAMES

AR A Lol B  SAssic, 2 3
Ao v SRS Bi)E FAZ holA Akksheith
FleaRe 3 1o FUA 7L B T Aoz H2
e T

a2 A
el ATE AT AR 3 ame) FAZ ATk % 4
FR- 915 AZ}A|(CR-300, Minolta, Tokyo, Japan)& ©|-&
5o —’;—”‘é 3l tE M= Lik(lightness), A8 == aZk(redness)
9 BMEL bakyellowness)& St

1. Almo] Xzt ZA}

Aupe] 227 PARE Wrke A ApgRiele AE
6x6x3 cm Z7|Z 2} theo meter(Sun Rheometer Compac-100
I, Sun Sci. Co., Japan)Z o]-&3}] prove size= W =%-8-9]
253 no.14 @50, table speed 120 mm/min, load cell 2 kg,
deformation 50%= ZA S Z2 &2 A(springiness), -2-7] Ad(cohe-
siveness), 74/J(gumminess), -] AJ(brittleness), 73 &= (hardness),

H 24 M (adhesiveness) S A3} T

12. EANE]

S A X 2] SPSS(Statistics Package for the Social Science,
Ver. 19.0, IBM,, Chicago, IL, USA) =273 02 Auljz] &

AHE A (One way-ANOVA)S- 3l B4, ¥&FH2} 2 Duncan
o ATARE AFgstel AEAAAT.

LA NF] Fi=, pH @ A A== Table 29 2t 25T
04 x}7F 1.20 °Brix2 7}
weron], wa gt F185% grEE S/l 42 U
Ehteh 0ol 1974 8 Brix W& 717} vehgon,
A Ao 2L 2040 °Brix 2718l A2 UeRdth Az}
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Table 2. Changes in physicochemical properties of
fermented Zante currants extract during 7day

Time Component

(day) °Brix pH TTAY
0 1.20+0.0059?  5.81+0.09° 0.13+0.068
1 9.20+0.00" 4.88+0.03° 0.28+0.03"
2 13.00£0.00° 4.57+0.00° 0.57+0.06°
3 15.40+0.69° 4.32:+0.00° 0.67+0.06°
4 16.20£0.00° 4.22+0.01° 0.79+0.01°
5 17.20+0.00° 4.08+0.02° 0.89+0.01*
6 21.60£0.00° 4.060.02" 0.39+0.01°

Y Each value represents the mean=S.D. of three determinations
(n=3).

2 Mean with different superscripts in the same column (*®) are
significantly different at p<0.05 by Duncan's multiple range
test.

) TTA: Total titratable acidity.

3} AXES] FolgE PR FFOR ste] Frst 71
o] A Aoz AzE]oj A} Kim & Chun(2008)] T A]
= 5u7h SAHUA FEE Yol= sto] HE Fgo]
S Ao veton, & Aot fAR 23S e
o} g AEo] pHE 0YR7} 5.812 713 =9ton, U7}
Z718 8 olx]7] A|ZEg T AT = 093} 0.13, 1
AxLo| 4 SRR 7V 6 ol Yol A
Uehgth AZE AEL Azto] A4S o] AsteaTt B
7kt om, o] Mol Mgt A= yebdS & & it
AR 0924 01302 b dgron], At g
5% F715H7} 6% Ake] ol A= yehgrh Kim &
Chun(2008)¢] ATONAE WENEO] Frol HAAELE
oFAlZto] AojA5E Z7kete AR Uehgon] pHi i
St A geht 2 a7dY fAK A0S By ®4,
pHSHE LATPolA WYL 24 5 ol 714 4] A
A3 G AL Yol stglow, & At = HaE}
oA A7) ko] YFoR Qlste Hashes AR AtR
Hr}h Kim YM(20182)9] AFNAE HAEE AF9] Fro}
A At ARte] 2SSVt AR YR

F7HEeE FEE 37T, ol AAR 3719 B
1

?—jz AR =S5 715 ¥H59] pH ZT}= Table 3
3} ok gAIEE o] 29| pH 5.660]H, 10% F7} 6.63,
30% A7} 5.99, 50% H7} 5.75, 10% A7} 5412 H7lgo] 2
7VEE WE59] pHe RolAl= 22 Ueiyth 12 2a &
) 232] pHE 5.51, 10% F7} 6.16, 30% H7} 5.71, 50% 3
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Table 3. pH of dough made with fermented stater from Zante currants sourdough

EREL R

Zante currants sourdough (%)

Component
Control 10 30 50 70
Mixing 5.660.01? 6.63+0.01° 5.99+0.02° 5.75+0.02° 5.41+0.01°
pH First proofing 5.5120.01° 6.1620.11° 5.7120.02° 5.27+0.01¢ 4.97+0.02°
Second proofing 5.41+0.02° 5.560.06" 5.41+0.03° 5.18+0.01° 4.73£0.02°

D Each value represents the meantS.D. of three determinations (n=3).
2 Mean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan's multiple range test.

7} 527, 10% A7} 4972 Jelyton, 22 &g & IR
5.41, 10% A7} 5.56, 30% A7} 5.41, 50% A7} 5.18, 70% &
H4TBOE Uehs 2 & 4 golth AAE R W7t
uhet pHE Z4Sg.Oom, 23 $E Y| pHA} B Ut 2

o 4 99t sourdough® ol 43 Ae] AT ME B

HaE2 70% 7oA 13.03 mL2 7H

WEES B A7ATeE o] Frhske

H30) pHi W7hRTh 277 5592 © $7 e YM 20184).

o, W7hee] $7HE4E WA Uehbe 22 & 4 At

(Chung HC 2008). T3t 1X} Wha ¥, 23} g & 2 a473 4. Alttto| pH

o} o] ko] F71USE st AR Lehytt. of HEANZ AYESE HIHE A%o) pHi Table 59 2

L RAEe) BHOE A% 4 Anetu stgon, B A ok gz
FolME /e AR et RE we Aoz 42t
Foj Atk Kim YM(20182)2] Ao A= 9l 4], 11} da, 23 o] pHE 7ZHAsHe A= Ul =3k

A7t A=

A1) S71EE YEEL BoAe 22 Uehgth 13
Eokow, 22 Wa
E% 70% 7oA 22.99 mLE 279 2 xpo]E YR
2 G Az Ueghydth AXr A2 S HrRs doA
A& e thKim

ZL2 6.010]1, 10% 7} 6.51, 30% F7} 549, 50%
H7F 515, 70% H7F 5072 Yet H7hgol SUtEeE
, 30%, 50%, 70%

W £02 pH7L Qolx|= 4L ¢ & 9o, Fotat o
Fa} ATIFE e ATNNE SRALI] Lol hS
pH7} 7F43%H= A2 YERGTtHung 5 2017; Im & Cha 2019).

01221 Zpol7h LrehbA] ekgtehp<0.05). Lt
How Hrhee RARe| el pHE FaFe Witk B3
%o} glom(Im & Cha 2019), MR8 H7H AFIAE A}
AE9-0] Wrlgo] Z7H4S Wzl Aol pHrt Ut

3. HEZo| w8
FEAR2 AMRIESE A7IRE vk ¥EE dAde

Table 49} 2tk A Aoz =277 7H4 =4 Uelhgon,

A FaEHAT SHAHHBing &

Table 4. Fermentation power of dough expansion of white bread with Zante currants sourdough

2014). E AT ALY
T 99| Hrigko| 715 pHe TasteE 22 Uege
o, AMAES Aot dFANA = HrlEFe] S7184E pH

Zante currants sourdough (%)

Component
o Control 10 30 50 70
First proofing (mL) 14.94+0,04"? 3.01+0.01° 6.0120.01¢ 8.010.01° 13.03£0.06°
Second proofing (mL) 23.99+0.01° 5.0020.00° 16.01+0.01¢ 20.01+0.01° 22.99+0.01°

D Each value represents the meantS.D. of three determinations (n=3).
2 Mean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan's multiple range test.

Table 5. pH of white bread with Zante currants sourdough

Zante currants sourdough (%)

Component
P Control 10 30 50 70

pH 6.0120.02°1% 6.510.02° 5.49+0.08° 5.15+0.58° 5.07+0.02°

D Each value represents the meantS.D. of three determinations (n=3).
2 Mean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan's multiple range test.



Vol. 32, No. 3(2019)

L Zade A2 B3EckIm & Cha 2019).

5. Aol olHiMF

ZEARZ A5 H7IRE Awe] =79] Aul= Table
63 2t} Kim & Chun(2008)e] AEx= HA g f it sour-
dough ©]-&-t Wo] A4 AXZEY] FEI=FS 23.02%,
AHF 1.22%, T2 8.88%, AW 1.22%Ekal sttt HAES
H7tsto] Azt AWo] RIS 2T A, 30.14%
2 71 9A yebdth 10% F7FlAE 33.51%, 30% H7h
33.01%, 50% A7} 32.51%, 70% A7} 30.45%= tjRLE
E%oH, 10% A7t = 7P w2 42 veigth [A4
° 2 FArNeko] F7ERE B TS RobA|7] AFSHA
o} Chung HC(2008)9] Aol H7Ftel vl thz9]
T2 FTE0] 66.0%= 7P =342m, sourdough H7HFo] F
s FESTES AAasts 48 UgEth HrtEs
ol vle|ste] Fgo] BA vehdohal shgich =3k 2
T AFS A7 A A7HKim YM 2018a)ol A= HEE
HES A7 WY =22 29.93~30.46%= Uy}
on, & AFA AHELE H7BHEE W Y TS
o 2 42 Ueyth e AYEe AIAES A
g Ae] Ao A & ArAate} Zol Hrlero| S
5 SR e Aadsts 42 e tHYoo 5 2017
Im & Cha 2019).

6. AWt 2|zt

TEARZ =SS H7I%E Ao o & gz
o] ARxI(Fig. 1)ef| A<} Zro] tiz=tof] Hlste] A= 7t
o] F71EE R F7lshs A2 UEhETh 10% F7t
A Bzt 7P WA Ueh e, vkl $UMEeE A
9] ol wobAE 22 Urhd 70%2 H7tollA = dizt
oF HjsHA et 21 B S Atk AAFem dxt
£ A8k, 70% > 50% > 30% > 10% &0 2 vpebytch Ab
TAYE AYETS H7Ie Ao AoAe 2 A4
oF o] Hrhgol 375 AW o2 FUkstith
B 138} o H(Kim YM 2018b), M F9} BES 0|83 AwHe]
AT 7] F71EE AW Rul= F7lste 2
2 JelygtthBing S 2014; Choi & Lee 2014). AJwho] Bmj
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Control 10% 30% 50% 70%

10% 30%

50% 70%

Fig. 1. Photographs of white bread with Zante currants
sourdough concentrations.

Qub oz v gA % FEUET Belo] glom, B AT
oML Aol lgHo] HSHZ 10% H7bA AH AL
2g eyolm, vgHe] S48 0% H7telA g
of e BuE el o2 dehith E8, w1l
4252 Fig 194 B uiol Zo] 3] 3 7139 277}
A3, §3)7k 848 713 9 o] 2A vehde & 4
gith. ZAZANME o] B3j7k S48 whelye] 27
RS o 4 99lth $ok 95e] AToNE B A7d
o} e AaE el 202 Uehithlung 5 2017).

7. Alo] 227y, £1|, HIZH, =

TEA-Z A=9-5 H7IRE 48] 74|, 73, 6|84,
B7|EAES Table 73 2tk ¥E59] FAI= 27 2 10%,
30%, 50%, 70% 7t A 22 Q1 2tolE UEhl A 3t
(p<0.05). & & Y2 Awe] FAl= dj 2 453.67 g 10%
7} 458.00 g, 30% H7} 456.67 g, 50% H7t 454.67 g, 10%
7145333 g0 2 10% H7P7F #A Uehg e, 2, 50%,
70% H7tlME FAH Y ZFolE HERHA] GTHp<0.05).
Hul tjz7) 1,972.88 mLE 7Y EA UEb o, 70%

J1EME

Table 6. Moisture contents and water activity of white bread with Zante currants sourdough

Zante currants sourdough (%)

Component
P Control 10

30 50 70

Moisture (%) 30.14+0.31°9? 33.5140.08°

33.0140.45® 32.51+0.49° 30.45+0.39°

D Each value represents the meantS.D. of three determinations (n=3).

? Mean 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 7. Specific volume and baking loss of white bread with Zante currants sourdough
Dough weight Bread weight Bread volume Specific volume Baking loss
Zante currants sourdough (%
gh (%) © © (L) (mL/g) %)
0 481.68+0.59"? 453.6740.58° 1,972.88+19.09° 4.10+0.03° 5.81+0.01°
10 480.33+0.58" 458.00+1.00° 1,301.5949.43¢ 2.7140.02° 4.65+0.23¢
30 481.33+1.15 456.67+1.15° 1,802.40+9.49¢ 3.75+0.03¢ 5.12+0.23°
50 480.37+0.59" 454.67+0.58° 1,856.45+1.26° 3.86+0.01° 5.36+0.11%
70 480.33+1.53° 453.33+1.53° 1,906.75+9.54° 3.97+0.01° 5.62+0.02%®

D Each value represents the meanS.D. of three determinations (n=3).

2 Mean with different superscripts in the same column (*°) are significantly different at p<0.05 by Duncan's multiple range test.

27} 1,906.75 mL, 50% A7} 1,856.45 mL, 30% 7} 1,802.40
mL, 10% &7} 1,301.59 mL 22 veh} A7lko] Z7}at
48 o] Bzl 7 vehdS & 4 gtk vl8He)A
L g7} 410 mLgo 2 =gom, 70% F7to|A 3.97
mlUgS 2 M) A ebich Ao Mg 3
el BAR 50| £Ret ool uet Febxn, vl gAo] 2
42 wel4o] AT 5grhlung KT 2016). 3 A7)
A= ulgAo] wet o] weiyo] Egton], £ WA
70% @7he] Belgo] & A ehith A AR A9
2 AW AWo) AR B A7duel o] A7t
o] F71U4E B Buje} v g A o] Sk Ao 1}
EFErThKim YM 2018b). 52 H7He Alme] Aol M=
10% H7477} 744 weron, 70% H7hre) ulgde] b4
£ A2 UehdthChoi & Lee 2014). F71EUEE 278
A3 10% Bl A 4.65%2 744 BA] vhebgom, 30%
A7} 5.12%, 50% A7} 5.36%, 10% J7} 5.62%2 ek

DU
m
)
)

2 AF=o2 M} AlMo] Ml Table 83}
2}, Amo] Yraje] WEL gzt 84288 Arh
Bokon], Wrlgo] ZAESE Yol A Ughite,

Z ZtolE YEAI= &9kt 50%, 70% H7tel A= #94
9l 7ol e gkehp<0.05). =L 2F7}0.12
oW, 77t HRFET A UEhgTh ELF 30%, 50%
A7bNE S92 el oS UERfA] Sorthp<0.05). 34
EE= gj277F 20.130.2 YERGOH, 70% H7ToA] 18.652
7P R YER T THRE AMSE A7 ATl A= 4
o] Wrae Wl 7t gapRc A vehgo
o, Ao} PAEL v Uebgtha 135 O m(Choi
S 2016), & AN = 22 IS FUsHFH: ol Kim
YM(20182)2] Aol A|¢} o] A2 WA o] 741 Y=
o8 Mo 2 ol5le] AlWo] Mrof J3Fs F Ao Z Azt
=ojit.

9. Alwro| x|z}

ZEAYZ A=E H7iet AW 223 S 4at
Table 99} Zt}. @A YL diz27t 7P w2 4
Urelgtth BHAL 10% H 7Tl A 84.06%, 30% H 7T 90.33%,
50% A7} 90.50%, 70% H7} 91.74%= H7}eFo] Zre2
Lol A2 Uehgten, 30%, 50%, 70% F7toAs g2
2| Q1 2po]7F UERA] Gt H(p<0.05). SHA= F7Hgol 5
7FEEE wobil o, 0% A7blA #A4 Yehvts RS ¢

e

Table 8. Hunter’s color value of white bread with different Zante currants sourdough concentrations

Zante currants sourdough (%)

Control 10 30 50 70
L 84.28+1.03*1? 82.24+0.00° 82.16£0.04° 79.58+0.03° 79.400.06°
Crumb a 0.12+0.11¢ 1.54+0.01° 0.87+0.01° 0.85£0.01° 0.530.02°
b 20.13+0.02° 23.87+0.02° 19.37+0.02¢ 20.65+0.02° 18.6520.00°
L 58.98+0.06° 67.74+0.01° 71.030.01° 70.18+0.01° 70.39+0.01°
Crust a 15.58+0.02° 12.83+0.00° 12.34+0.01° 12.1940.00° 11.9120.01°
b 27.60£0.07° 27.87+0.01¢ 32.73+0.01° 31.91+0.00° 32.19+0.03°

D Each value represents the meantS.D. of three determinations (n=3).

2 Mean 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 white bread with different Zante currants sourdough added ratio

Zante currants sourdough (%)

Items
Control 10 30 50 70

Springiness (%) 93.44+0.06"% 84.06+1.29° 90.33+1.17° 90.50+0.80" 91.74+0.14
Cohesiveness (%) 77.60+0.61* 50.35+2.56" 56.00+4.79% 60.15+4.13% 63.72+1.83°
Gummines (g) 383.83+87.84¢ 3,859.05+373.03" 1,474.15+27.94° 1,150.30+66.91¢ 527.03+29.60"
Brittleness (g) 379.95+53.41¢ 3,240.57+264.48" 1,333.73+29.99° 1,055.37+62.93¢ 476.13+29.54¢
Hardness (g/cm?) 1.2340.05° 8.52+1.06° 2.91+0.26° 1.59+0.21° 1.23+0.14°
Adhesiveness (g) 0.00+0.00° -6.67£5.77° 0.00+0.00° 0.00:£0.00° 0.00+0.00°

D Each value represents the meantS.D. of three determinations (n=3).
) are significantly different at p<0.05 by Duncan's multiple range test.

? Mean with different superscripts in the same row (*¢
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