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sourdough Az B.C. 355034 F-H Al Zstql ow o] 3445 v B
sourdoughs ©]-&sto] a A7l & QEA 2 o= FHEHTS

Sourdough bread= °|HEE AR Hx2 Tay ol 1H&s =
Bu¥ 3 ¢lar55) %7]9] sourdough Starteri= =F5 Zol L A3l Ae <
Eo 25 410 5 AHE e 7 EF=E A ok a e} Akt
S TaAA FEA 3 AeR FFHHErE56) glste] 2599 sourdough
bread”} "FEAAH Y. o] FHE S giza sourdough, oF#¢ Red Sea sourdough,
Abg-t]olEbH]ole] Saudi Arabian sourdough, #JA]oFe] Russian sourdough,
Original San Francisco sourdoughs©] 3% 4<%l Sourdough startere] aL, ©]#
gl starters ©]-83t9] sourdough breadE W&

ol A9 sourdough bread= EE & o] &3] whEo]H i, o H IA
E 7ML e e FREA o|2EE HIbEHA il o a R
B: lactic acid bacteria)< ©]-83F] @A 7]7] wZol LI7F9} o] ~EE o] &
gl yeast bread®}= Y2 55

Sourdough® 18684 & axrt Ed38t7] A7HA H“M e 8y
Sty = AREE Ao W A%
E(yeast) & #go]ol £ 4
GAlz AeEA s Fasky i Eok(budding) WA sh= MAAE ol
g & 4 O‘D‘r 60) yeastehi= WA ¢3ZE A wl AAYE AF(foam) o 2k
o 7} TolmE 7F=E(gast) oA el HA6D m A= o 2=

flaa §/\] 7171 AsiM= B2 T7 vAd=S ol & vk Al v

54) W. Doerruy (1988). “Sourdoughs and breads” , In Technical Bulletin. American Institute of
Baking, 7, pp.1—3.

55) &% (2001). T JARet 54 . wWlelAY | 11, pp.172-174.

56)olF <, oA, A, B (2003). TAAA T E Startere] A, |, b Eod FE)
3%, , 32, pp.1245—1252.

7) Ed Wood (1996). “World sourdough from antiquity” , Ten speed Press.

8) Pyler (1982). “Baking Science and Technology” , Siebel Publishing , 2, p.782.

59) o]Fd, oA, ZEA, vlF (2003). AA=E , 32, pp.1245-1252.

0) ZHEjAlel (2011). M-2px} wWapabd, | Bl A€ o9 , p.532.
) oA, 1A s, A, 24F, AAT (2004). rog 2EF, , EAEW 82Y , p.22.
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Sourdough< texture, flavor, sensory, quality, score 5©°] YnHFA 2l yeast

bread 2t} $-Fsltfal R astar ¢lom 63) W3k sourdough breadi yeast
bread® .t} pHO| A 8t& F3dto] A9 F7HE ERkeHaL 3 7183l th.64)65)
Sourdough breade ®7H7F¢F TUIMF T FA7FFE] BHEshE o] ofA g R 9}
Lokt o8] #3l-2 g ¥ o] actic acid, ethanol acetic acid, ethanol¥} CO»
7F @A Eo] FEA HWA S FAdskA Eree)

Sourdough bread<] Xﬂ}_‘ﬂ&‘%ﬂ% A& a7 AP om o] 8y
19417] A7kA] &2 Q] WH o & Sourdough StarterES A|F35h= 2 a
Ho] gtot, 74l %Xﬂ@‘éi 213t HAF A2 Sourdough?] AXE
sHAl H vt 1y FH Lol A A a W (sourdough bread)e] 71730
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62) =94, A9z, ka7, A, F74(2006). A GAE A=me, | dAN L= | p.165.

63) Rouzaud, O, and Martinez—Anaya M.A(1993). “Effect of processing condltlons on
oligosaccharide profile of wheat sourdough” , Leben Unters Forsch, 197, pp.434—439.

64) Corsetti, A, gobbetti, M, Balestrieri, F, Russi, L, and Rossi, J(1998). “Sourdough lactic
acid bacteria effects on bread firmness and staling” , J. Food Sci, 63, pp. 347—351.

65) Collar, C, Benedito de Barber , C, and Martinez—Anaya, M.A(1994). “Microbial
sourdoughs influence acidification properties and breadmaking potential of wheat dough” ,
J. Food Sc 1, 59, pp.629—633.

66) Vuyst, L, and Neysens, P(2005).“The Sourdough microflora:biodiversity and metabolic
interactions” , Trends in Food Science & Technology , 16, pp.43—>56.

67) Y.Y. Linko, P. Javanainen. S. Linko(1997). “Biotechnology of bread baking” , Trends Food
Sci Technol , 8, pp.339—344.

68) A& AN(2008). "SourdoughZE ©]-&3+ A|we] EA, | Iel=2]3%E38+3] %], | 40, p.644.
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A3 F A AR H AW

A1 42 AIA=R

B Ao FalaolES o] 83k sourdough bread A|ZFol| AFEE A8+
A58t 5351, EHd e ), FE B (&7 EHEIHE, dAR), & E
1=Ke)

i

Y (Hains Co.), A8 (MAE CIAILAD), 25 (ZAT, CIALA D), &4
(Seoul Milk Co.)

o] 2~E (Saf Instant Yeast Red, Societe Industrielle Lesaffre,
France)o|™, Azl Z+7} F-9)slo] AR&-aF3lt.

A 2 A Ay

[0

1. F37dF A=

Tt F o] Alx= Bing 5270 WS WSl Az - ARSI wt
A A58k 400gS B 1000g7 AT 20g0] 4lo] EFskar, 121TColA 15%
7F Eetstel 29 Hofl Fel 28T incubatorell Al F 60A17F LB 01, 124]
b Ao R FapatelFo) wsts APl

uhe et F o] pH W3t 542 28 CellA & 60417 HE
SAstl o, FstndlE 10g¥ S5 100 mLE 41 =5
7F W23 & pH meter(Accumet 925, Fisher scientific,

Hanover, USA) =% =43} t}.

aho] 124 7hulr}

oﬂO Ngoﬂ/q 30

r-p:

78) Bing DJ, Kim WT, Chum SS (2014). “Development of White Bread Using Fermented
Wild grape Sourdough”, J. Korean Soc Food Sci Nutr , 43, pp.1896—1905.

_’|2_



B g gte] & FalydlEol A4 E WM SAH2 28CollA F 60A17F
wEae] 1247vheh At on], HgaEs FalnelF 3g7 SRS 30 mL
7 2

= Yo 4 & Ao A 3087F WX g -9 pHenolpHthalein A A ¢F 2~3

= M= T, =
W99 Wil 0.IN-NaOHZ %3} AA43gth 2tEs 205 NaOHe| do =
thg Aak o] wat lactic acid(mg/%)ZE FA8FA T}
V X' F X DX 0.009
HAAGQAE (mg/100g) = x 100
S

V : 0.IN=NaOH &4 AAAn % (mL)
F : 0.IN—-NaOH &¢ o7}
D : 3]4u]<e
0.009 : lactic acid A4~ %k
AR R

olzo] i W3l =4 27CoA] F60A7 T&E
B EE 9= A(PAL-1, ATAgO Co., Tokyo, Japan)
kS Brix® YER )
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Lol S 0] &3 sourdough Al FE Kim 53 Kim79) & Chun8® <] ¥+

S WEEle] o AT S =5l A X359 1L, sourdoughd] HlEH] &= Table 13
o

198 735 400g, F3HAE 400gS 4SS T 2% 28C, 5% 80%9

m, 39L 2dx 0] vjE sourdough 1200g°] E7FF 600g, =7 450gS ¢
o] AL T 24A7F FoF Hastt). = 3uA e Ha S E35te] sourdough

& Axzsi o, Far|zt ek 12413k +A 0.2 sourdough®] W3HE 543}

Table 1. Mixing sourdough with fermented fig

Ingredients (g)

Incubation
D ti
A Fermented tme
Wheat flour Water Sourdough (27C hr)
extract(g)
1 400 400 24
2 400 300 800 24
3 600 450 1200 24

79) Kim gJ, Chung HC, Kwon OJ (2004). “Characteristics of Culture and Isolating Lactic
Acid Bacteria and Yeast from Sourdough” , J. Korean Soc Food Sci Nutr , 33(7), pp.
1180—1185.

80) Kim MY. Chun SS. “Quality Characteristics of Rye Mixed Bread Prepared with
Substitutions of Naturally Fermented Raisin Extract and Sourdough” , J East Asian Soc
Dietary Life , 18(1), pp.87—94.
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1) F33AF S 0]83 sourdoughd] FLEA|Zre] e Ry W3 54

il

oS 0] &3 sourdough®] WEAIZF] wE F- %ﬁ} %‘Xé% zt
GAE Z sourdough 50g2 200 mL HWAA-AG] Wil 28Co| A T aA| 7] HA]
12A13F Z¥A 0 = Wh5o] ol5 ATt Fy(mL)= el

L

2) F3agdEs 0|83 sourdoughd] REA|ZFY WE pH W3 =A
T3l E S o] 83 sourdough®] Ea A 7to] whE pH W3l =42 AOAC
Hof|81) w} sourdough 10g¥ /5 100 mLE w4 7](LB—400, SMT Co.,
Japan)ol 4] 10,000rpme. 2 3&7F #2313t ZEtNS 2 Lo 4] 3087 WX 3
A5l S F 3ol pH meter(Accumet 925, Fisher scientific, Hanover, USA) =

3) F3HNZFS o] 83 sourdough?] LEA|Z WE HAHAE A3 ZH
L3ty NE S o] &3k sourdough?] TaAgto] wE A R W3 =AHS
sourdough 3g¥ <7 30 mLE 4o 30%7F 94 &8st A5 s A=)
2~3u&S Y3 0.1N

i
2~30o] FHsle] ALE3F 2, pHenolpHthalein #] A] 2F
—NaOH= F3} 443t Ates FaadE Az DAt & F3haol
o AAHNE Wzt SAHY sdsiA 5453

81) AOAC (1995). “Official methods of analysis, 14" ed. Association of official Analytical
Chemists” , Washington D.C , pp.31—47.
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T3l olES- o] 83) sourdough bread WH52] ®idHS Table 29F o i

Tt A2 2Eo| Byl wheh A 1800g¥ = 1116g, &£EY 72¢
: A 36g, BAE 54g, o] £E 72gS WhEolo] A2k iT. F-35)
M FS o] 83 sourdough breadi= sourdough®] F7}H]&ol| wlg} o] ~E 9]
FS dElete] Alxstlon, 33 ANE sourdough®t o] ~E 9] HI7F Hl&2 A
A zol A F3tatl = sourdough 10% ¢}t o] ~E 3.2g, B A|Rol|A] F-3}a}ol 3
sourdough 20%%} o] ~E 2.4g, C AlBoA F33NE sourdough 30% 2} o]
~E 1.6g, D A5 A F33NE sourdough 40% 2} o] ~E 0.8g2] v &2 H
7}k ot sourdough bread A5 g WS =79 v H &S VL
st £EY, &w, EAEFE 279 vl nAsAaL, drkFe
S 10%= A3 & 185 FFS 7|50 2 sourdough®] F7Fel e}
|59 Yr}Fe} dY, o] 2E, F= 245y 73 sourdough

A7Fst 2wko] wi=o ZF Alg 9 A8 E W=7 (5KPMSE, Whirlpool Inc.,
Michigan, USA)dA A& 2 237, THOZ 87F HE=51 A, o]juf Hl=2 %

27C2 itk W5 F 134 HaE 2% 30T, FE& 75%14 3027k 33
—(:jl_

ftl

Sh
p

S
e
o
Y
N
N

m N

|

2
Yung machinary Co., Korea)oﬂfﬂ 355 7F R YR ) we g%oﬂ/ﬂ 1A]
Fkgsk & oAo] FAEAS BAESA, A T FAEAY 24 & sk
polyethylene film©o 2 2]¥-S WHE-3lo] 25C 9] incubatord A 04, 1

A B4 EF At Al ARSI
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Table 2. Mixing sourdough bread with fermented fig

Samplesl) control A B C D
Wheat flour 100 94 89 83 78
Shortening 4 4 4 4 4
Sugar 5 4 3 2 1

Salt 0.5 0.5 0.5 0.5 0.5
Powdered skim milk 3 3 3 3 3
Yeast 4 3.2 2.4 1.6 0.8

Water 62 58 53 49 44
Fermented starter 0 10 20 30 40

YControl : sourdough 0% + ©|~E 4 g
A ¢ sourdough 10% + ©]~E 3.2 g
B : sourdough 20% + ©|~E 24 g
C : sourdough 30% + ©|~E 16 g
D : sourdough 40% + ©]2~E 0.8 g

_’|7_



Mixing

'

First Proofing 30 min at 30TC and R.H 75%

'

Dividing of dough 540 g

'

Rounding

!

Bench time 15 min, Room Temp

!

Moulding

!

Panning

'

Proofing 30 min at 35C and R.H 85%

!

Baking 35 min at 190C/200C

'

Cooling 60 min, Room Temp

'

Bread

Fig. 1. Bread Baking process by the straight dough method
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82) AOAC (1984). ibid ,
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L3}t ES 0] 83 sourdough bread?] A S-S ¥k 54003 2w 9
of & F AZdA 1AZF W] FAS SAHsA

F3l7p N FS o] 83 sourdough bread?] F3] 5742 Campbell®] FAHX]
AN E olgste] ST F3F N F sourdough breade 574
71 YL JAE 7HS Fo 2uEsE 5487 sds #@Ys e §
el K915 =439 sourdough bread?] H3E FlAt). v &4 SHL
sourdough bread®] %ol W&t sourdough bread §3]°] H](mL/g)= EA|3FA
th w7 £485 AL WE5FA9 sourdough bread A2 O] Z2HEH =

Bob £4E A9 mEe Asg.

HE=E Al — sourdough bread A
w7 EH4E = v X 100
R 5

5) T3} AES o] &3 sourdough breadd & ¥ GdHT R A

T35l FS o] 8¢k sourdough bread?] ¢ 542 tAE7kHZH(D300s
, Nikon, Japan) % #33t¥ o, dH+x S4L 4 2 Lol A 1A 7F By
3k & ohH S 2} B Y e | v (SV-32, Sometech Co., Seoul, Korea) & %53}
of 40¥&= gisto] 7o A7ek FHE SAHSAT

o,
rfo

83) Campbell AM, Penfield MP, griswold RM (1979). “The experimental study of food” ,
Hounghton Mifflin , P.459.
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6) T3 NFE o]83F sourdough breadd] A= A

FalapalES o] &3k sourdough bread?] M= F4-2 AMAA(JC 801S,
Tokyo, Japan)Z AF&3te] L(W M = [lightness]), a(Z M = [redness]), h(ZFA =

[vellowness]) k= S435F3T

7) T3 agAES o] &3 sourdough breadd A A

TF-3slapoES o] 83k sourdough bread®] 4 AL Texture Analyzer
(TA—=XT?2i, Stable Micro System Co., Surrey, UK)& ©|-&3}o TPA( texture
profile analysis)® 433, 10mme] F7 2 £gFo] 23 sourdough bread
g F 4 2N S48 54 2102 Table 37 Zom A § Aoz
force—distance curve=Z5-E] 2#-o] 7 % (hardness), 24 (springiness), &34

(cohesiveness), 52 (gumminess), 2 4 (chewiness) ] Hw k& 83t
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Table 3. Operating condition of texture analyzer

Classification Qualification
Instrument TA—-XT2i(Stable Micro System Co.)
Test mode Measure force compression

Option Return to start

Pre—test speed 1.0 mm/s

Test speed 1.0 mm/s

Post—test speed 5.0 mm/s

Distance 50%

Calibrate probe P/45

8) F-3lygHES 0]83} sourdough breadd F5AHA}

TF-3lapES o] 83 sourdough bread?] #54 EAS H|wsHy] Yo =

158< aro s 3] 3l 7)o A 8= W U wi= )

2] 8k} o & () A
2 YUS AFEF %L, 1~28 Ad Fo & A RE HUsE S SFA
t}, HrF &8 M(color), kU] (flavor), BH(taste), 9 (appearance), A7F

(texture) @ AA Al HF % (overall preference)o]™, ztzte] E L 154
line—scale® H{7}stgom, 1488 ‘v 9 =4 &rf, 1548 ‘wj$¢- vV = H7}

shl o,
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4) F3RAZ

o

0] 83l sourdough breadd] A& F =4 W3 =A

L33 NZE sourdough breadd A% &= BA W3}
23} sourdough bread® #| =z F3laplES o] &
_]

X SR SAsA At

o1
~—

7533

o

o]-8%t sourdough bread®] A% F FSAA

0N

T3 NE sourdough bread®] A% = #54 EAAWS SAHLS F3lads
0] 83} sourdough bread?] A|Zx<¢] F3}y}N=L o] 83+ sourdough bread?)

57 Aksh BAs AP,

o

rJ

5. 3AIAE

H At o] AeAy= SPSS(Statistics Package for the Social Science, Ver.
20.0 for Window, SPSS Inc., Chicago, IL, USA) & 138 o] &3&}o] B4}
dom BA WA HiF FFHzF, E2EA 1837 Duncan® gEH 9 7

4% AN
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A4 A2y 5 aF

1 WEAZ] e FHRAF) pH, HHAE L FE W5

DA g e F-3kaolFol pH, AR B g WItE 54 Ay
Table 4 2 Fig 2~4%} -t}

g Ao g Ttk Fo] pH W3ks 2 044 7.370]A AL, 124]
7ol Al 5.30, 24A1ZFoll A 4.87, 36A17FoA] 4.58, 48A1ZFA A 4.41, 60A] 7Fell A
4.37% vt on, g A7kl whE} {93k Zpol7b IATH.(p<0.05) TE 244
A= w48 4 E/i AAZHRE 60A1 7 A = ebnbshAl 2HAxstal

o, WAl Aol BANE AL WS

g Aol wE FataFo] AR W= g 0AlZEelA] 0.030] %]
1247 el A 0.28, 244 7Fol| 4] 0.46, 3647+l 4] 0.61, 48/\]@@]*1 0.85, 602]
ANA 0.91% YeE o, g gtel] wet F23k xfo]7F At (p<0.05) TE
AlZre] w2 Falyadlge] s g AZte] oA s FUtete AES
LEAS
Kim8H 5 2] A9 155859 Aol A HELE Hof Hl kA
A== F7bete] 28t dX|sks A3E dERT =

K

)

N

0] 23+ sourdough starter]86) pHe} 2 AALE A&l o A] vl g 7]

=
= o)
Zro] Aol A% pHi Fastn ARAEE F7hete] £ AT Al g 4

84) &g A2 (2008). ™ERE HA TF A SourdoughsS o]-&3F T8 &3 wo] 4
E4, ., FEO}"]O}“@@’ﬂﬂﬂ , 18(1), pp.87—94.

85) = (2012). 7PEA HAATaTS H7ksh Ao FdEA o &g A+, |, g

A ek | p.13.

86) <& (2009) = WAF B7HFEE 0]8-3F sourdough starter @& 2

L HFALERQ] =& pp58—68.
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=
o
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3o ghg BTk oleF pHst 4w Mete WgsE B m;qczﬂ 8

7HA] Ake] AT WA AAVE e AeE FAHEATIT) AT Zjiiﬂrﬂ AT
Aot

HEg A7kl w2 Fralupalgo] g WMl Wby OA| 7oA 2.400]%0 a1, 12A4]
ZFo| A 6.03, 24 A 7Fo| A 10.93, 36/\]7J°ﬂ A 17.03, 48X 7kl A 20.23, 60A17J
oA 21.372 YERH oW g ATk wel {2l sk 2Fo|7F AT (p<0.05) 2

x

Aol e el e A e] Aol A4 e 498 1

o, wE 36AIAAE Fek G438 S} ol TR Akl F716H
= ol A= Haxr)de AxFshte] Go] AFow ol el 4
¢ 3o TUkE Hylou waARke] AojHo] wEt AR eh filkst T 2
nAEo] =207 g o] ARy} A} wolA 36A|7F o]T 2= k] Ho
s Aow dddnt

AEXE AA H7 N3 Sourdoughs o] 83 - wo] FAEAA 7
¥ Ne] Gt A SUbeke AEe "HEtlur AaF dadts AdS UE
Wk FEo] Wk ugsts Sk Bad 245k advt 24 S4EW
N FEG Holw st wEALo] TAAATII} gats FFE YEhAT,
olelg awsel Meks RS AT sle vjgRe] o] HHH o] Ewd
ek defdo] e o] wmolghal Halwo]ss) & Ate] Akl §AEE A
&S wmolth
87) A&, A2 (2008). AA=E |, 18(1), pp.87—94.
88) A&, A=A (2008). AAF=E , pp.87—94.
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Table 4. Changes in pH, TTA and of Brix fermented fig according to

fermentation time

Fermentation time (hr) pH TTA (mg%) °Brix
0 7.3740.12° 0.0340.01  2.40%0.00
12 5.3040.06 0.2840.02°  6.03+£0.38"
24 4.8740.02° 0.46%0.02°  10.93+0.06"
36 4.5840.06" 0.61£0.02°  17.03+0.21°
48 4.4140.01°  0.85£0.01  20.23%0.06
60 4.37+0.01° 0.91£0.03°  21.37+0.12"

eTTA : Total titratable acidity

All values are mean=xSD.

Mean*SD with different superscript within a column are significantly different(p<0.05)

by Duncan's multiple range test.
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Fig. 2. Changes in pH of fermented fig according to fermentation time
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Fig. 3. Changes in TTA of fermented fig according to fermentation time
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A 2 A F3IgAES o]&3F sourdoughd 54

53]
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|\

3l NF S 0] 83 sourdough®] BEE A 7ol wpE H
= Table 5 % Fig. 59} &t}

T3l FS o] &3k sourdough®] WEA|7be wWE H3] WstE 9a 04
ol A1 43.11 mLo| AL, 1227 el 4] 75.11 mL, 24X 7kl A4 77.33 mL, 3647kl
21 105.67 mL, 48A1 7kl A 114.11 mL, 60A] 7ol A4 104.89 mL, && 72A]

o4 50.00 mLol o, Bg Akl wa} F2]gk 2Fo] 7} AATH(p<0.05)
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89) W&, o] FA, F71& (2011). =EbE]= AR8-3F Probiotics — E& H]&& Fejato] Alx=3
Sourdough Xﬂﬁ“*-‘i—é , Telt 213283 %], | 43(48), pp.45—50.
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Table 5. Changes in volume of fig sourdough with fermented fig according

to fermentation time

Fermentation time (hr) Volume (mL)
0 43.11+1.26°
12 75.1141.50°
24 77.33+2.40°
36 105.67+5.13
48 114.11+0.83"
60 104.8941.26
72 50.0040.33"

All values are mean=xSD.
Mean*SD with different superscript within a column are significantly different (p<0.05)

by Duncan's multiple range test.
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Fig. 5. Changes in volume of fig sourdough with fermented according

to fermentation time
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k

2. T3 NFE ©]83F sourdough®] LEAZI] wE pH E HAHAE
Ll

F35}3 el E 2 o] 83 sourdough®] WEAIZH WHE pH % HAAE W

o)
il

F3lat ol FS o] 83t sourdoughe] W@ A|ZM] & pH W3l= 2 047l
A 5.7701QaL, 12417kl A 5,12, 2447l 5.02, 36417 ol A 4.66, 484710
A 4.48, 60A1ZFI A 4.62, 7227kl A 4,592 YERW ow | dhF A 7ol uhEl H
ol gk Zpol7F AT (p<0.05)

149} 22 Ak vFe =79 Sourdoughs F7FeE Awe] F4 540 o] 490)
o

T3yl E S o] 83 sourdough®] EaA| 7ol W& AAAE WH3l= 2 g 0
AlZFell A 0.200) AL, 1227kl 4] 0.44, 24 A1 7FA A4 0.58, 36/\]1}01]*1 0.60, 48
A ZF A 0.81, 60417 el A 0.61, 72A1 7kl A 0.67% YEFH oM wF A7k
2} o gk 2ol 7t AATH(p<0.05)

kg Al 7o WE sourdough®] pH % A A =] W3lE A3 Ay 2 g
48N 77 A pHE ZHAadtal AA N EE S71e9ial, o5& pHye F718kal %

2)
AMNE = 745 AS B3Y Sourdough starterd] oste] g T A Y

= E-Z& ethanol, acetic acid, lactic acid, ethylacetate 5O % o]0l 4] acetic
acid, lactic acids& A=S Z7MA]7] 12 pHES Y&Eth9D)

Bk g A7kl whE sourdough®] -3 W3l A = 484 THA ol 7 kol o] &

90) o=, li} & (2015), TE 379 Sourdoughs H71eh Awe] &
2] ¥38ts]; | 31(3), pp.264—279, p.268.

91) Cho JA Cho HJ (2000). “Quality properties of Injulmi made with black rice” , Korea J.
Soc Food Sci, 16(3), pp.226—231.

i)
fm
o
%
Al
1>
K
BN
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Ao Az,

Table 6. Changes in pH and TTA of fig sourdough with fermented

according to fermentation time

Fermentation time (hr) pH TTA(mg%)
0 5.77+0.11 0.20+0.02
b d

12 5.1240.08 0.4440.00
24 5.0240.07 0.58+0.03
36 4.6640.01 0.60+0.03
d a

48 4.4840.01 0.8140.02
60 4.6240.06 0.6140.04"
cd b

792 4.5940.02 0.67+0.02

All values are mean=*SD.
Mean®SD with different superscript within a column are significantly different (p<0.05)

by Duncan's multiple range test.
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to fermentation time
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A 3 A4 F3JPAFS o] &% sourdough breade] 54

o

o

1. #A4F S o

sourdough bread ¥+=9 pH ¥ FAHALE

Lyl =S o] &3 sourdough bread WF=2] pH ¥ AAALEE =A3 2

= Table 73 7t}

ol FS o] 83 sourdough bread WH59] pHE 543 A= =+
AlZo| A 5.340]9 3L, AN E A 5.29, BAI B A 5.28, CAEA] 5.26, DA &

oA 5.200191e™, A& k] o3k 2ol 7k AT (p<0.05)

AAdrg A3} 2gm EFES o] &3 7 d o] FHA54,92) G
g5 o] &3 dHE Sourdough 4] F2 54499 Sourdough®} o]
Eo A7MEe gElste Alxzg 4w wk=e] pHi= Sourdough H7FEel F7h
s S dehs 2atE 2 dysh dAsks AE Helal S A
% E

L}yl =S 0] 83} sourdough bread HF==9] AAAEE 233 Ayt o
Z- AlFol A 0.150]4 a1, AAZ oA 0.18, BAZA 0
DAl A4 0.360]0W, Alxm 7Fo] 723k 2Fo]7} AT (p<0.05)

Falg A F S o]-&3F sourdough?] H7hEFo] F7tE 4% 2w wEo] pHi=
oA a, AFMEE FoAE FFE KA

L AL

H2] sourdough®] #|MA] Aol 5195) Saccharomyces sereviseae ©H= 0 & v

92) HA= (2012). HATENFTH ApFn] EFES o] &3 -8 @ Ao FHAEA, | AlFTd
st ojshel whALshe) =R p.56.

93) &3}, mb2Hl, o]&, A3, HEA (2014). "z Hg NS o] &3 A ¥t Sourdough 2
uHOLp/] %;é] .I_E_l/\éJ , [TEO]_)\]O]_ /\Mg:d—'cﬂ—g 'cs]-ﬂm—u.q}g %Trn:@ﬂ , pl56.

94) ¥4 (1990). ™MPol| ~E—A| I A|w, 12, p.8.

95) Ryu CH, Kim SY (2005), “Study on bread—making quality with barley sourdough in
composite bread” , Korea J. Food Cookery Sci , 21(5) , pp.733—"741.
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AA 2Tt BEl7bE Z7bre COoek A AR FU)AH(oA EAR) 9] A
do = pHe AAAE(TTA)S W3h7F AAar, Waw e} gikato] =39t A4
sourdoughi= OFA|EAte] Bl&] b7} 73 Zliko] =2 YA s o] pHe| 749}
HAGAE(TTA)7E S7bsklvkal Boarstgit,

2 o] &3} Sourdough 21 7)ol A E96) A AL =

G JheEslas dAS FEste SFHTRY SRS WEAZIA «
—amylase 435 S7HAI7IH A& FEFTE 249 S4S WAL

s+l t}.9n)

96) WE, AU, AsA (2014). AA=E , pp.1896—1905, p.1900.
97) Flander L, Suortti T, Katina K, Poutanen K (2011). “Effects of wheat sourdough process
on the quality of mixed oat—wheat bread”, LWT—Food Sci Teachnol , 44, pp.656—664.
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Table 7. pH and TTA of fig sourdough bread with fermented fig

Samples® pH TTA(mg%)

Control 5.3440.01" 0.1540.00"
b d

A 5.29£0.00 0.18%£0.00

b c

B 5.28%0.00 0.24+0.00

c b

C 5.26%x0.01 0.30x0.00

d a

D 5.20%£0.00 0.36x0.00

URefer to the legend Table 2.
All values are mean=®SD.
Mean®SD with different superscript within a column are significantly different (p<0.05) by

Duncan's multiple range test.
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FaaREs o] g3 sourdough bread WSSl WFA|7ro] wlE Hy

T3l oS o] &3 sourdough bread WHEo] HE A 7he] whE Hu W=
=73 A¥= Table 8 2 Fig. 83 #u}.
L EAZrel] mE F39] ¥sh= 0AIZA tix7 Al5olA] 52.00 mLolRd
L, AN BOA 52.50 mL, BAIEolA 52.17 mL, CAl &4 51.33 mL, DA|
FollA 49.83 mLollow, LFEAIZ 158 E 27 A=A 96.08 mL
2 7} =9ka, AANECNA 92.67 mL, BAIEolA 95.92 mL, CA]&olA]
83.75 mL, DA 89X 66.83 mLZ DA|E7} 714wkl wka A7k 3049
M BAEAA] 115.25 mLE 7HF H9ta, iz A 864 113.75 mlL,
AAN Bl A 108.83 mL, CAlZol4 103.25 mL, DAJ&olA 78.92 mLe|¢]
o, DAIEZ} 71 Wkth HaAzh 4584 A Sk
7F g A7 30EA BT A A, o] WAk 605
AR Fu7} A F7tehe A4S BT 23k Zad st La
b 7580 BA RS 37} 151.08 mL2 7} 943l I TS0 2 AA|
m

~T758A B

BoA 136.75 mL, FEF A 5olA 134.67 mL, CAlHEo]A 128.83 mL,
DAl EA A 98.92 mL o] o™, DAE7F 713 Wkl 5k x| goA]
GAI gkl & Fof gk 2ol 7t Qo Zh7he] kg Aj7lo| A Al mE

fel % 2ol 7k AT (p<0.05)

0] &3t sourdough F7}Fel wE 2wdl=o] kg A|7He| uh &
A3 Ay, FaARE W vE A& ¥ls| DAR S F-37F 7}
T, ol AR e HUbe] T B A

= Eox
= An & Leed]98) AR B-S Hu)sk Alwbo] ZAEA] O &

98) An HL, Lee KS (2012). “Effect of Adding Sourdough Starter Powder using Korean
Wheat Flour on the Quality of Pan Bread” , The Korean Journal of Culinary Research ,
18(4), pp.183—198.
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A R G714k Ao 2RU Pae FhAaEy $He Wojmar)

= ATARI WaH Y9 BEZ Sourdough® o] &3 vAE we] E
S29,100) WA BT H7he Awellon 37k 255 FA7b Al
[e) [¢)

“
JukA o 7 ko] By o] F4E HHA
H

99) Park SJ.(2012). “Influence of sourdough content on the bread making properties of rye
meal—wheat flour composite bread” , MS Thesis. Korean University, Seoul, Korea, pp.18—20.

100) S=39], &allet, dsld, 5%k (2014). "FEn]7 Sourdoughs o] &3k HIAIE whe] 45
Ay, A 22 383] %), | 30(3), pp.307—316.

101) €78k, Zxe Avvu], 71743, 54 (2010). ™ & (Fruit of Frunus serrulata L var.
spontanea Max wils.)W"dS H7sh Awbe] FAEA, | Feh=2 5z 3383 A], | 39(9),
pp.1340—1345.

_42_



Table 8. Changes in volume of sourdough with fermented fig according to

fermentation time

g
BEAZ S
E(Hl ex A B C D
EUN o,
(C)
0 27 52.00+0.50°" 52.50+0.50" 52.17+0.76"" 51.3340.29"" 49.83+0.29"
15(1_ aC bD aE cD dD
g 15 27 96.08+£1.01" 92.67+0.76  95.92+1.18" 83.75+1.39° 66.83+1.61
=
30 27 113.75+ 1.75" 108.83+1.04" 115.254+0.90° 103.25+2.05° 78.9241.63
;i{% 45 32 85.08+0.88" 88.50+0.87"" 106.1740.48"" 63.334+0.76" 53.50+1.50""
. 60 32 112.83+0.76" 117.67%1.04" 125.58+1.46™ 109.42+1.18" 82.67+1.89°"
2%
|
=8 bA bA aA cA dA
75 32 134.67+ 1.04™ 136.75+1.56"" 151.08+3.26™" 128.83+1.04"* 98.92+1.01

URefer to the legend Table 2.

All values are mean=®SD.

Mean*SD with different superscript within a column are significantly different (p<0.05)

by Duncan's multiple range test. A"FMeans Duncan's multiple range test for different

addition (column). * *Means Duncan's multiple range test for storage time (row).
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Fig. 8. Changes in volume of fig sourdough bread with fermented fig

according to fermentation time
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3. F3a}AES 0] 83 sourdough breadd) F2&%, pH D FAHANE

ol N FES o] &3 sourdough bread®] T, pH 2 AAHMNEE S
A3}i= Table 99 -t}

o}y N FS o] 83 sourdough breadd] w3t A3t i+ Al 5oA
41.91%°1Q a1, AN ZANA 42.35%, BA BANA 42.59%, CAl=5A A 42.32%, D
Aol A 43.05%°1N 01, A8 7He] 7ok ztol7F AT (p<0.05)

el apol =S 0] 83t sourdough bread ¢ pHE =H3 AyE x4 A&
ol 46.090| QA 3L, AAF A 6.05, BAIZAA 6.01, CAlHE.o)A 5.98, DA FE ol A
5.960l90H, A5 7Fe] 2]k Zol7t AT (p<0.05)

Lo}yl =S 0] 83t sourdough bread?] AAAEE =A% Aype= x4
AlZo A 0.140]1RQ31, AAZolA 0.16, BA&EA 0.18, CAl&E A 0.20, DA &
oAl 0.230] o, A& ko] folgk o] 7F T (p<0.05)

E3lyjol S 0] 83k sourdough bread?] S t)Z+o) H]&l sourdough

A7 AelM =2 4dE B3, sourdoughe] H7HEe] S71245 pHe

H 22 0|83} Sourdough 21" 7|d3}102) AXE A

o] &3 - &3 wlo] & F= A A4

= L

< Ao (2014). Wﬂ , pp1896—1905.
A (2009). AA =, p.170—179.
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Table 9. Moisture content, pH, TTA of sourdough bread with fermented fig

Samples® T2 ZF (%) pH A G4 = (mg%)
d a d
Control 41.9140.03 6.09+0.06 0.14+0.02
C ab cd
A 42.35+0.08 6.05+0.02 0.16+0.01
b bc bc
B 42.5940.05 6.01£0.03 0.18+0.00
C C b
C 42.3240.06 5.9840.01 0.20+0.02
D 43.0540.01" 5.9640.01 0.2340.02"

URefer to the legend Table 2.
All values are mean=®SD.
Mean®SD with different superscript within a column are significantly different (p<0.05) by

Duncan's multiple range test.

4, 7313 AF& o]-83F sourdough breade] FA|, 3, H|-&4 4 77| &AE
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T3l aplE S o] £3F sourdough bread®] F-A, F-3], v &4 % 7] &4F
S S4% A3+= Table 103 29k},

L3l ES 0]8-3) sourdough bread?] FAIE= ZE A 5ol A 480.06g°]
R, AX = A 474.16g, BAI 5o A 469.24g, CAlE oA 484.27g, DA 5ol A
490.31golRN o™, A& ZFell #2gk ZFol7F AT (p<0.05)

T3l aplE S o] &3k sourdough bread?®] ¥ tZF A]BoA] 1839.33
mLO| 3L, AA|Eo|A 1894.23 mL, BA|ZolA 1912.67 mL, CAl=°lA
1699.23 mL, DA S04 1402.80 mL o], A& kol §2]3F o7} AU
o (p<0.05)

Hlg ol we) Mg Jehhy vgdo] 3 o b w BFE o] e
¥, Zow 71go] xUatH watd wel g YTk 100 Az A Fe] vl
S4& v Pt A, FRe) FLHYE, AW BFe] F7hEE BRI
P FFol me} JF w09 5, HAFAE] Mg 0] g5 o) ul
59 2 A 2o PG AGolA air cello] YA LAt g
o] =2 wlo] FAdHETt106) B yEul 9t}

Lyl =S o] 83 sourdough bread?] H]&AE x4 AlBoA 3.83
mL/ge| R a1, AAEoA 4.00 mL/g, BA|ZoA 4.07 mL/g, CAlEo|A 3.51

mL/g, DAZoA 2.86 mL/g olAom, Als THol| 2§ o7 A (p
<0.05)

oyl ES o] &3 sourdough bread?] 7] £HES R AlHlA

104) AA 2, 29A, 4935 (1999). TA|pA| st  wAXDd= 79 pp.111-112.
105) 7edell (2005).T 71 &} o] H77F AR$- golof Aolae] FAEA nX= F&,
5 ] }5} 3] 3
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11.10%°] 031, AN Eo A 12.19%, BAIEIA 13.10%, CAlEolA] 10.32%, D
A=A 9.20%010em, Als kel ot Aol 7F AU (p<0.05)

L8} M-S o] 83+ sourdough bread®] FA1&= BAIE A 714 kil DA
SolA 7 = vERY 9]¢ v]8-2 o] &
ol FIe} H| & Aol FFEF FA= AU, o

& al
2.107) &S o]83F sourdough breadd] 2 E

r2
-
2
2
N
N
o
=
%
)
20
r2
e offl

3

£ S WM Ao FASA08 AT} ST Hot el W A
AE100) A Gtk naskel ¥ ATeh QXS R 1 B 8
o Rygge] e THA Wolst #7] F W EH

2 FEA, ) B E B
# o2 741 whgol lojuA B, YEA Aol Hule] F7), A 4

[} =
A, gl Wy, Aol E3, Awkg ol k1o wEe] do] FF sl

F5719r0] F7kE| 3 o] W AAE Brhx BFEEA JA 2 WA}

v 7] E4ol MARTLID Z F7] £AF0] H4e5% AF Yol nEHE

o) ol Wyl W] Wo nrh £ Ak Tk BaNE T %

583} olabatelast 2 HUAR Fol e Lol st} A, 3
=] S

107) Lee JH, Kwak EJ, Kim JS, Lee KS, Lee YS (2007). “A Study on Quality Characteristics
of Sourdough Breads with Addition of Red Yeast Rice” , J. Korean Soc Food Sci Nutr ,
36(6), pp.785—793.

108) #<4ed (2012). AA=E | p25.

109) ]3l% (2001). MIWIES} Sebel B $2) W Awe] FASA MAL G, |
TSl A9l =E | pp.1-9.

110) SN Choi, NY Chung (2010). “Quality characteristics of pound cake with addition of
cash nuts” , Korean J. Food Cookery Sci, 26, pp.198—205.

111) Y Fuijiyama (1981). “The method of experiment” , Japan International Baking School,
Tokyo, Japan , pp.3—57.

112) PT Berglund, DM Hertsgaard (1986). “Use of vegetable oils at reduced levels in cake,
pie crust, cookies and muffins” , J. Food Sci , 51, pp.640—644.
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10~12%78 %= o] SEsts Ao Yepdrh iy

Table 10. Weight, volume, specific volume and baking loss rate of

sourdough bread with fermented fig

Samples? Weight Volume Specific volume Baking loss rate
P (g) (mL) (mL/g) (%)

b

Control  480.06+1.41° 1839.33+£16.51 3.83+0.05" 11.10+0.26°

A A74.16+0.88° 1894.23459.56° 4.00+0.12°  12.19+0.16"

B 469.2440.96° 1912.67+2.25"  4.07+0.01° 13.10+0.18°

C 484.27+1.31"7 1699.2343.71°  3.51+0.01° 10.32+0.24°

D 490.314+0.74" 1402.80%6.85"  2.86+0.01° 9.2040.14°

URefer to the legend Table 2.
All values are mean=xSD.
Mean*SD with different superscript within a column are significantly different (p<0.05)

by Duncan's multiple range test.

113) Lee JH, Kwak EJ, Kim JS, Lee KS, Lee YS (2007). Op. ct , p.785—793.
114) 49 (2012). A= | p25.
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Control”

Shape Microstructure of cross section
Fig. 9. Appearance and cross structure of sourdough bread with fermented fig
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o %@

o

(o]
H
QL
i)

sl FS ©]-&3F sourdough bread®] M=E A3 A= Table 113

3} olE S o] 83 sourdough bread®] LZkS thE- A8 A 77.61°]%U
3, AAFolA 76.47, BAI B A 75.48, CAl B A 77.60, DAJFo A 78.200]
o, A5 Tkl [k Ze]7F AT (p<0.05)

el ol =S o] &3F sourdough bread?] azkd thET AlREoA] -2.200]%]
I, AAFo A -2.39, BA|BA -1.19, CAlEAA —2.62, DA|ZEA -2.20
|5 Zholl &3k *fol]7F AT (p<0.05)

©
3
o
=

S

3t ES o] &8k sourdough bread®] gk W Al 54 14.980]%]
a1, AA RO A 14.69, BAIECIA 14.38, CAlZ oA 14.86, DA RA] 15.229]
% 15 Zrell 213k zko]7} AR (p<0.05)

b4
o

=
S

L3l E8 o] 83k sourdough breade] ME=Z A¥3 Ay} a7k A3

= WolX| eFto; Lty bk BAIRAIA 7H kol DA R 7+
=A el o]t A= FladFS ]88k sourdough breade] F-3
2 H]-& 2 (Table 10)3 29 2 ©H =2 (Fig. 9)¢ #AI7F = A3 = F-3) 9}

115) GM Ssin, DY Kim (2008). “Quality characteristics of white pan bread by Angelica gigas
nakai powder” , Korean J. Food Preserv , 15, pp.497—504.
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H]-& A o] =4 Ve sourdough bread®] & 7] 3o Mxo] kS njx H3
HolzS o]&3 sourdough bread®] MEE= sourdoughd] H7bEErTh=

sourdough bread®] Wwa = m& H3 2 w43 DA AA7 = AL

=2 deEo it

rl

Table 11. Color of sourdough bread with fermented fig

Samplesl) L a b

Control 77614019 —2.20+0.10°  14.9840.18"
A 76.47+0.23°  —2.39+0.34  14.69+0.39 "
B 75.4840.53" ~1.1940.08" 14.38+0.17
C 77.6040.26 —2.62+0.14" 14.8640.51"
D 78.2040.08°  —2.20+0.12"  15.2240.20"

DRefer to the legend Table 2.
All values are mean=xSD.

Mean*SD with different superscript within a column are significantly different (p<0.05)

by Duncan's multiple range test.
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S ©]8% sourdough bread?] &4

ﬂ
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Lalypol =S o] 83 sourdough breade] EA4S =A% A3+ Table 129

TLalajol 28 0] 83k sourdough bread?] 7 = (hardness)E =43 Ay o
T AlZo A 1.30kge] R ar, AA|Z oA 1.08kg, BA| & oA 1.13kg, CA|FEol A
13kg, DA E A 2.06kgo]lom, A& 7Ho 593k xFo] 7 it (p<0.05)

et A (springiness) = 543 Ad= 2T AlRA] 0.88g0]%aL, AN &, B
A& 2 CAlRA 0.90g, DA &l A 0.82g0]%l o™, A7 Flof| f-2]3F 2ol 7}
1)

57 (cohesiveness)= 543 A= tx=+ AlFolA 0.54g0|QaL, AX =9}
CAl &4 0.55g, BAIE A 0.56g, DAEA] 0.51go|RoH, Al5 Fhol| <
5} 5(]'017]' }\}\}\}\q— (p<0 05)

A2 (gumminess) S SASH 2= U2 A4 0.71ge] AL, AA =
] 0.59g, BAIE.9} CAl= A 0.62g, DA E A 1.04g0|ReH, A5 7He #9
gk 2ol 7 AATH(p<0.05)

A3 (chewiness)= SA 3 A3 dix7 AEA] 0.63g0]aL, AXF A
0.54g, BAI& 2 CAlE9)4 0.56g, DAl&E oA 0.85g0]0 o™, A& 7l 3%
kol 7F AT (p<0.05)

Lyl =S 0] 83k sourdough bread?e] E4 EAL 233 A3} DA
A Az 2 Aol 7 = yERR AL, B A SRS M
Ul o BE gEoA AR Fhol 724 Q1 Xfo| 7t oy AX &, BA]

7

i=
W CAE el A, BEA, 2 2 490 Ba felHel Folvt 1

) )

_54_



th. DA EE A9)F sourdough H7H7 2ol fﬂ}ﬁ“ﬂl e A=, ARy 2
A2 vtar Ay S84 =A et dE S J7kek A 54
oG- 9}116) vl g n| 7 Ao A E117) K3

4 sourdoughE ©]&3 vlAE ““oLO |
2] 0

7} 242 Amsh FAo] vl vhebd uh whely

116) Song YK, Hwang YK, Lee HT, An HL (2013). “Quality chataca—tristics of pan bread
with the addition of korean whole wheat flour” , J East Asian Soc Dietary Life , 23(5),

pp. 086—596.
117) =3, &3, dad, A5 (2014). AA =%, 3, pp.307—-316.
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Table 12. Textural characteristics white with fig sourdough

Samplesl) Hardness (kg) Springiness Cohesiveness gumminess Chewiness

b b b b b
Control 1.30x0.11 0.88+0.01 0.54%+0.00 0.71£0.06 0.63%=0.05

C a ab C C
A 1.0840.03° 0.90+0.01 0.55+0.01  0.5940.02 0.54+0.02
B 1.13+0.05 0.90+0.00° 0.56+0.02" 0.62+0.02° 0.56+0.02"
C a ab c c
C 1.1340.02°  0.90£0.00 0.55+0.00  0.6220.02 0.56+0.02

D 2.06+0.05 0.8240.02° 0.51+0.01 1.04+0.03" 0.8540.04"

DRefer to the legend Table 2.
All values are mean=xSD.
Mean®SD with different superscript within a column are significantly different (p<0.05)

by Duncan's multiple range test.
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8. F-3lypMNZS o]83F sourdough breadd #FAHA}

3l F S o]83F sourdough bread?] T AALE
¥

el ol=S- o] 83+ sourdough bread?] M (color)ol] et AZ =S =A3
A= 2T A5 A 7.490|% 3L, AA B oA 12.53, BA| 54 13.35, CAl=
ol 11.19, DAFAIA 9.6001%00, A& 7ol felah 2ho]7} o]ohq_.(p
<0.05)

i
Ay
o
ot
i
i)
rlr
—3
Q
o
@
—
w

] (flavor)oll thet A S =& S5H3 Ayp= 27 Al 5oA 11.200]32, A
ol A 12.89, BA| & oA 13.37, CAlEoll 4] 10.35, DAJE oA 9.339| o1,
Zhell o]t xfe]7F AT (p<0.05)

Al

=
/\];r;_

H(taste)ol] gt AS =5 SAHS A= 2 Al 5A 8.490)Q 3L, AN =
12.53, CA|ZA 9.03, DA|SoA 7.550| o1 A&

o A 12.01, BA| &9
}

A
Zbell el gk zko] 7k AT (p

N
=
o
O
N—

2] ¥ (appearance)°l st NS EE A Ay= 2T A|5A 12.300]%]
3, AA| B A 13.04, BA| SOl A 14.01, CA|Zo A 9.45, DA|BolA 7.920]% 0
H, AR ] {9k 2ol AT (p<0.05)

Ak (texture)oll 3 Aamsd SAT Aah= v AlEolA 12.490]%0
AN EoA 14.01, BAIE A 13.71, CAIRE 4] 13.15, DAIEOIA 9.75¢1%1 2.
H, Al bl #-ol 3k Ape]7h At (p<0.05)



Tt FS o] &3 sourdough breadd] T5AA AtE T HA, BE
FEo| A AAl & sourdough 10%¢} o] ~E 3.2g9} BAI & sourdough 20% %} ©]
2E 2.4g9 A7l A Y F383E o] &5t Alx3 sourdoughs
d&Fol o] 2EE talste] H7bsthd o] Fuje} ok Agts FHAIA o] 2E

ook

N

o] g3 WE WA Wl BEIHs T A0 ARA o= WP P
Aol gk AT fAkekaL Fhub A AAREFS A7HS

of ¥3k Aot dX sk 23 ¢S HEith119)

DA DA
o
2
BN
hai

118) 297, A53], o]54 (2011). "&7HS H71al 2Awko] Az W B4, | Fel=2]3E o ok} st3]
Ay, 40(2), pp.253—258.
119) A< (2012). AA =% | p48.
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Table 13. Sensory analysis of sourdough bread with fermented fig

D Overall
Samples Color Flavor Taste  Appearance Texture
preference

b b c c c
Control 7.49i0.7e 11.20£0.56 8.49+0.58 12.30£0.68 12.49+0.60 11.07%0.76

b a b a b
A 12534059 12.89+0.62" 12-01E0.85 13 0440.63" 14.0140.60" 13.05+0.54

212534111

B 13.35+0.68 13.37%0.60 14.0140.54° 13.71+0.50" 13.73+0.74"

c c b d b d
C 11.19£0.63 10.35%£0.80 9.03%£0.54 9.45+£0.64 13.15%£0.49 9.93+1.02

D 9.601L0.68d 9.33i0.72d 7.5540.74° 7.92+0.82° 9.75i0.35d 8.49+0.86

DRefer to the legend Table 2.
All values are mean=xSD.
Mean®SD with different superscript within a column are significantly different (p<0.05)

by Duncan's multiple range test.
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Table 14. Changes in moisture content of sourdough bread with

fermented fig during storage

Time(day)

Samplesl)

dA dB cC cD cE
Control 41.91+0.03 41.77+0.04 40.87+£0.02 40.66%+0.06 40.08%+0.09

cA dB bcC dD dE
A 42.35+£0.08 41.71+0.07 41.14=%0.05 40.30+0.07  39.39£0.04
bA cB beC bCD bD
B 42.59+0.05 42.26x0.06 41.34+0.13 41.24%0.06 41.10£0.05
cA bA abB bB bB
C 42.32+£0.06 42.37%£0.01 41.54=%0.60 41.21+£0.06 41.06%=0.07
aA aB cC aC aD
D 43.05%£0.01 42.92%+0.01 42.19+0.06 42.12%£0.08 41.87x0.04

DURefer to the legend Table 2.

All values are meantSD.

Mean*SD with different superscript within a column are significantly different (p<0.05)
by Duncan's multiple range test. * Means Duncan's multiple range test for different
). AE

addition (column Means Duncan's multiple range test for storage time (row).
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Fig. 10. Changes in moisture content of sourdough bread with

fermented fig during storage
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2. F3RAZ

o

o]-€-3+ sourdough bread®] #3717+ 5 pH W3}

L3l ol ES o] 83k sourdough breade] A 7|7+ % pH Wi
= Table 15 ¥ Fig. 113 7}

A 1A Ao pHE SAHS A¥, - A5olA 6.000.% 7H =
%L, DA ECA 5.86 2= 7H stekow, A& He] #9&k 2ol 7t Atk A
2 2AARE 4LA A 2 A Bl ZH2E 5.96, 5.94, 5.91% M| F %7
et AL, DA gl A Zhzt 5.83, 5.82, 5818 Y& A3E BYTE(p<0.05)

|\

g

rol
i,

1l

N

Falapol S o] 83k sourdough®] #7beko] F7184= pHE WA Uil
A

§717ko] Aol mef B AlRe] pHe Hasigion BE Alss A7
[e)

Zboll whe} o) @k 2pol7h AU AL Zh2he) A dAl M Als Zhel|l fof gt A}
o7} = ALo® YEt(p<0.05)
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Table 15. Changes in pH of sourdough bread with fermented fig

during storage

Time(day)

Samplesl)

aA aB aBC aC aC
Control 6.09+0.06 6.00£0.03 5.96%+0.01 5.94+0.02 5.91%+0.01

abA bB bC bCD bD
A 6.05+0.02 5.91%+0.01 5.884+0.01 5.87%£0.01 5.85%0.01
bcA bcB beBC beBC bC
B 6.01%0.03 5.89%+0.01 5.87%£0.00 5.86%+0.01 5.84%+0.02
cA cB cBC cCD bD
C 5.98%+0.01 5.88%+0.02 5.86+0.02 5.85%+0.01 5.83+0.00
cA cB dC dCD cD
D 5.96+0.01 5.86%+0.01 5.83+0.01 5.82%+0.00 5.81+0.00

DURefer to the legend Table 2.

All values are mean®SD.

Mean*SD with different superscript within a column are significantly different (p<0.05)
by Duncan's multiple range test. * Means Duncan's multiple range test for different

)' A-D

addition (column Means Duncan's multiple range test for storage time (row).
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Table 16. Changes in TTA of sourdough bread with fermented fig

during storage

Time(day)

Samplesl)

dcC dC bB cB cA
Control 0.14£0.02 0.15x0.00 0.194+0.02 0.20%+0.02 0.244+0.01

cdC cB bB bA cA
A 0.16+0.01 0.194+0.02 0.21+0.01 0.25+0.02 0.25+0.02

beD bC aBC bB bA
B 0.18%0.00 0.22%0.02 0.24£0.02 0.25%£0.02 0.29%0.02

bD abC aB aA bA
C 0.20%0.02 0.23£0.02 0.26£0.01 0.29%£0.00 0.30£0.01

aC aBC aB aA aA
D 0.23£0.02 0.25%0.02 0.27£0.03 0.31£0.01 0.32£0.01

YRefer to the legend Table 2.

All values are meantSD.

Mean®SD with different superscript within a column are significantly different (p<0.05)
by Duncan's multiple range test. * Means Duncan's multiple range test for different

)' A-D

addition (column Means Duncan's multiple range test for storage time (row).
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AE-E 4LdA7LA] DAl sANA 22 1.59g, 1.91g, 2.06g0.% %:c—g ANE 1Y
al, BAROIA Z+7F 0.91g, 1.05g, 1.01g9] @ A3E vebiln. A 37]3to

—_—

Aol wel AX =9t BA RS Alelet BE AR HAAS Srtets 4
= WAL, Ag7IZbel weEl Fol 7t Zpol vk Ao, Zhzbe] A A Aol M
A& Zbell o7t akel 7 Al A ad Aol AX 5k BAIR O] Aol 2
2% A2 G0l w48 Aadel wel d3do]l dFE 2 wikolFha
dhE

A# DAFEA 1.08g0.2 =9kl BAH A
H, A8 7He] 728k 2ol & BAn. A% 24
AEE 4L A 7K DA RAA ZZF 1.26g, 1.48g, 1.60go.2 7H =4 e
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Table 17. Changes in texture characteristics of sourdough bread with

fermented fig during storage

o oD Time(day)
amples
0 1 2 3 4
C
Control 1.30+0.11 1.8440.05  2.4240.07 3.12+0.14 3.5240.19
cD bC c c
Hard A 1.0840.03"7 1.8540.07° 2.30+0.13° 2.71+0.32" 2.75+0.11°
c cC c
ness B 1.1340.05  1.56+0.08° 1.8740.13°  2.23+0.16"  2.34+0.05"
(kg) ¢D C bB cA cA
1.13+0.02  1.54+0.07  2.35+0.11  2.76+0.20  3.03+0.53
a a aC a a
D 2.0640.05 3.0140.19" 3.74%0.24" 4.79+0.14" 5.70+0.17"
Control 0.88+0.01° 0.90+0.01"  0.89+0.02"  0.8740.01" 0.8740.01"
A 0.904+0.01** 0.91+0.01** 0.904+0.01** 0.8840.02*® 0.87+0.02%"
Springi )
0.90+0.00° 0.90+0.02*  0.89+0.02*  0.884+0.01* 0.88+0.00%
ness B aB
C 0.90+0.00** 0.88+0.01"® 0.88+0.02 0.884+0.01*® 0.8840.01
D 0.8240.02"  0.7940.02® 0.7940.01"® 0.7840.02°® 0.7840.01"®
Control 0.54£0.00"* 0.514+0.02°® 0.49+0.01% 0.46+0.02*® 0.43+0.01"
A 0.55+0.01%°* 0.51+0.01°® 0.4840.02*%¢ 0.48+0.03**¢ 0.46+0.02%
COheSi A bB B C bD
0.56+0.02** 0.51+0.01"® 0.4940.02*® 0.4740.03*° 0.43+0.01
VENESS
C 0.55+0.00®°* 0.54+0.01** 0.47+0.00®® 0.45+0.02*%¢ 0.44+0.02
D 0.51£0.01" 0.4540.01®  0.4340.02"® 0.4040.03°° 0.3640.00"

YRefer to the legend Table 2.

All values are meantSD.

Mean®SD with different superscript within a column are significantly different (p<0.05)
by Duncan's multiple range test. * Means Duncan's multiple range test for different

addition (column). *"*Means Duncan's multiple range test for storage time (row).
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Table 17. (—continued)

Time(day)
Samplesl)
0 1 2 3 4

Control 0.71+0.06"® 0.95+0.02°° 1.18+0.03" 1.4340.08"® 1.52+0.07°*

A 0.5940.02° 0.94£0.06°° 1.10+0.05"® 1.30+0.19"* 1.26+0.08*

gummi . C . . dA
ess 0.62+0.02° 0.79+0.04° 0.91+0.05%® 1.05+0.09* 1.01+0.04
C 0.624+0.02° 0.83£0.04° 1.11+0.04"® 1.25+0.14" 1.31+0.19*

D 1.04+0.17"% 1.354£0.09"” 1.59+0.14*° 1.91+0.16"® 2.06+0.09**

Control 0.69+0.05" 0.85+0.02°® 1.05+0.03°° 1.254+0.06"® 1.324+0.07"*
A 0.54%0.02° 0.85£0.05°° 0.9940.05"® 1.14+0.16™ 1.10+0.09°*"

Chewi " " B A dA
0.5640.02° 0.71+0.03C 0.82+0.04® 0.92+0.09°* 0.89+0.04
ness

C 0.56+0.02° 0.73£0.03° 0.98+0.04"® 1.11+0.12"*F 1.15+0.16*

D 0.85+0.04 1.08£0.09%° 1.26+0.12*® 1.48+0.15* 1.60+0.07**

YRefer to the legend Table 2.

All values are mean=xSD.

Mean*SD with different superscript within a column are significantly different (p<0.05)

by Duncan's multiple range test. * Means Duncan's multiple range test for different

addition (column

). A7F
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Table 18. Changes in sensory analysis of sourdough bread with

fermented fig during storage

Time(day)

Samplesl)
0 1 2 3 4

d d
Control 7.4940.73 7.5340.67 7.5140.84  7.30+0.64  7.29+0.75
b b b
A 1253+1.50°  12.56+1.12° 12.37+1.50 12.31+1.05  12.23+1.21
Color B 13.35+1.90° 13.39+1.69° 13.33+1.60° 13.31+1.55  13.18+1.78

C  11.19+1.28  11.23+1.15 11.19+41.06° 11..07+1.08° 10.85+1.11°

cA cA dAB dAB dB
D 9.60+1.05 9.63+1.05 9.37+0.94 9.05+0.97 8.75+0.80

bA bA bA bA bB
Control 11.20+1.19 11.67+1.24  11.49+1.13 11.34+1.09  10.16%+1.00
A 12.89+1.66° 13.09+1.78" 12.87+1.60° 12.45+1.61° 11.95+0.91

Flavor B 13.3741.89° 13.5541.97 13.5141.58 13.04%1.60 12.50+1.56

bcA cAB cBC cCD cD
C 10.35+1.01 9.84+1.06 9.39+0.87 8.93+0.89 8.31+1.03

cA dB dc dD dE
D 9.33x1.13 8.46%0.89 7.57%£0.83 6.731£0.84 5.92£0.86

bA bAB cBC bC bD
Control 8.49+0.84 8.22+0.83 7.85x0.79 7.56x0.70 6.55%+0.58
aA aA bAB aAB aB
A 12.01+1.44 12.13+1.60 11.60+1.26 11.33%+1.13 10.66+0.75
aA aA aA aA a
Taste B 12.53£1.39 12.72+1.40 12.31+1.23 11.84+1.21 ! 11.18+1.49 ’

bA bA cB bC bC
C 9.03%+0.88 8.99%0.87 8.36+0.66 7.44£0.77 6.97+0.77

cA cB dBC cC cD
D 7.55x0.74 6.96+0.69 6.50+0.72 6.31+0.61 5.61+0.85

URefer to the legend Table 2.
All values are meantSD.
Mean®SD with different superscript within a column are significantly different (p<0.05)
by Duncan's multiple range test. * “Means Duncan's multiple range test for different

addition (column). * *Means Duncan's multiple range test for storage time (row).
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Table 18. (—continued)

Time(day)

Samplesl)
0 1 2 3 4

b b b b b
Control 12.30£1.36 12.27+1.27 12.23+1.54 12.02£1.77 11.83£1.05

b b b b b

A 13.04+1.85 12.93+1.75 12724175 12.53+1.68 12.25+1.51

Appea . . . . .

B 14.0142.08°  13.86+1.53" 13.73+1.91° 13.63+1.65 13.35+1.70
rance

C 9.45+1.03  9.4140.95  9.1441.09  8.89+0.80  8.7340.82

dA dAB dAB dAB dB
D 7.92+0.82 7.73£0.85 7.47+0.82 7.31£0.81 7.17+0.86

bA cB cC cCD cD
Control 12.49+1.22 11.33+1.19 10.12+1.03 9.49+0.73 8.79%+0.74
aA bcB bB bB bC
A 13.96+1.82 11.80%+0.95 11.47+1.38 11.04+1.14 10.11%£0.85
aA abAB aB aBC aC
Texture B 13.73x1.77 12.75x1.57 12.43+1.21 12.14%+1.80 11.09+1.28
abA aA bB bB bC
C 13.15+1.56 12.91+1.81 11.35+1.22 10.73£1.07 9.57%£0.96

cA dB dB dc dD
D 9.75%0.93 9.03x0.91 8.00%0.85 7.89%£0.83 6.62£0.74

bA bA cB cC cD
Control 11.07%1.05 10.87+1.10 9.84+1.10 8.77+0.86 7.09£0.76

aA aA bA bB bC
A 13.05£1.83 12.90£1.66 12.03£1.20 10.64%1.00 9.565+0.92

Overall
aA aAB aAB aB aC
prefere B 13.73x£1.71 13.563+1.68 13.07+1.56 12.46+1.40 11.06x1.16
nce cA cAB cB dC cC
C 9.93%x1.17 9.59£1.08 9.02+1.11 7.82+0.77 7.31+0.70
dA dA dB eC dD
D 8.491+0.86 8.03+0.89 7.10£0.76 6.32+0.67 5.21%0.74

1)Refer to the legend Table 2.

All values are mean=xSD.
Mean®SD with different superscript within a column are significantly different (p<0.05)
by Duncan's multiple range test. * “Means Duncan's multiple range test for different

addition (column). *"’Means Duncan's multiple range test for storage time (row).
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ABSTRACT

Physicochemical Prorerties of sourdough bread using

Ficus carica L

Jung Kyung Tae

Major in Food Service Management
Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Making fermented fig and sourdough with dry fig, this research tests
fermentation characteristics, measured pH, TTA, and volume of dough after
making bread using the sourdough, and analyzed weight, volume, specific
volume, cross structure, moisture content, chromaticity, textural characteristics,

sensory analysis and characteristics during storage.

The result of pH, TTA, and Brix of fermented fig suggested increase in
TTA and Brix, and decrease in pH.

As for changes in volume, TTA, and pH, after 48 hours of fermentation,
volume and TTA of sourdough with fermented fig according to fermentation
time suggested the highest volume, and TTA, and the lowest pH.

Characteristics of sourdough bread dough showed decrease in pH, increase
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in TTA as proportion of sourdough increased. There was the most notable
change in volume of the dough 30minutes after fermentation. Bread
containing sourdough, compared to control group, showed high inclination
in moisture content. Sample with 20% of sourdough was the highest, and
sample with 40% of sourdough was the lowest. There was a significant
difference among samples.

As for appearance and cross structure of sourdough bread with fermented
fig, there was an inclination that the bigger sourdough bread is, the bigger
cell is and the more even its structure is. As for the chromaticity, sample
with 20% of sourdough showed the lowest value of L and value of b.
Value of L and b got lower as its volume got bigger. Value of a, on the
other hand, showed no fixed inclination. As for textural characteristics,
sourdough bread showed lower hardness, cohesiveness, and gumminess, and
higher springiness and cohesiveness than control group. There were
significant differences among all items, but there was no significant
difference in hardness, springiness, cohesiveness, and gumminess among
samples.

Sensory analysis of sourdough bread with fermented fig showed that
moisture content and pH decreased, TTA, hardness, gumminess, and
chewiness increased, and springiness, cohesiveness decreased as storage time
got longer.

Changes in result of sensory analysis suggested that sample with 20% of
sourdough showed the highest overall preference including color, flavor,
taste, and appearance. On the other hand, sample with 40% of sourdough
showed the lowest overall preference.

Considering preference through sensory analysis and quality characteristics
of sourdough bread with fermented fig, therefore, it seems that sourdough

bread with 20% of sourdough a has the best characteristics. However,
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research of relation between proportion of sourdough and yeast, and
fermentation time 1s required to minimize use of yeast for more

health—oriented products.

[ Keywords 1 Ficus carica L., Saccharomyces cerevisiae, sourdough Bread,
Fermentation Tension, Yield Rate, Specific Volume, Baking Loss, Texture

Characteristics, Chromaticity, Sensory Analysis, Physicochemical Properties.
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