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Abstract

eeﬂ

The purpose of this study is to investigate if Korean wheat flouKWF) can be used a sourdough
ingredient. Gluten contents, pH levels, TTA levels, fermentation rates, mixograph, crumbScan and sensory
evaluation were analyzed. The pH levels of sourdough starters ranged from 4.0 to 4.5 throughout all
kinds of KWF, and they proved to be available as a sourdough starter. KWF 5 and KWF 6 showed
the higher fineness and elongation of crumb grain than any other kind of Korean wheat flour, which
were considered appropriate for making bread. KWF 6 scored good mark in the sensory evaluation for
texture of crumb and color of crust among all kinds of KWF. In conclusion, although the sourdough
bread with sourdough starter SF of bread flour showed the best result in the evaluation, KWF 6 was
considered as a good sourdough starter since the result was shown better than CON.
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Gluten(g)
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2) Sourdough Startere| M=

Sourdough starter A3 A] A1-8-3 A& v &
£ Ranhotra(1993)7} 33+ AgHS AR
11, sourdough starter®] ¥ (Table 1)3} 2T}

Sourdough starter A|Z34-2 (Fig. 1> UE}
WALk 1 DAlA L7 375 ¢} & 187.5
g Yol 5 L HE7)|(VM-8, NP EFHAhE ol &
slo] 1ghe = sEIF Ejteto] 4 L STk 8719
Hol F4E& s 2ok Had 2% 28T, 4
5% 90%2] & 7|(Fresh Proofer, W %3-&AAD
o 24A17F FRF Fol Tt 2@ Ao A= 194
o] Wi=o) FHUILE 375 g3} B 1875 g2 ¥
A 19A19} FLG WHOE A Fst 24413
4 SEAH T 3TA A= 2T A ] v 7
FU7LE 375 g7 & 187.5 g2 2ol 9] 20

First step
Sourdough starter mixing
(Smin, 28, 90 % R/H, 24hr)

n

Second step
Sourdough starter mixing
(Smin, 28T, 90 % RyH, 24hr)

B

Third step
Sourdough starter mixing
(Smin, 28T, 90 % R/H, 24hr)

i |

Forth step
Sourdaugh starter mixing
(5min, 28T, 90 % R/H, 6hf)

e Aciiling first sourdough starter

4 Adding second sourdough starter

g fdding third sourdough starter

<Fig. 1> Manufacturing process of a sourdough
starter.

{Table 1> Production of KWF* sourdough starters

pH= HEEel A4 BR8-S 5 o Zol& 3
g

2 oA &3} surface electrode method
(Miller et al. 19945 A1-8-5}9t). TTA(Total Titrata-
ble Acidity) 42 AACC method 02-52(AACC
1995)%1 2.2 sourdough starter 10 g= H]o]A
Fol SHF 100 mLE ekl 2 &3 w7t
A 432 &, phenolphthalein 5¥-2S Hojud &
25 stirrer(Corning, model PC-420)°] =3 0.1 N
NaOHE #7}ste] =4o] Yehhd 30%27F
A &= 1 A7 ARS-SF NaOHS] mLE TTA
ZQgko 7 stk

4) Sourdough Startere| 52 &%

A 250 A5 Z2F 10 g¥2 A3t 100
mL mass cylinderol] 2o} EH& (28T, R/H 90%)A]
71= &<t v 2471w} WAE S| SIRE
S TE% BYPOE st BImL)E SN
=3

5) MixographE S8t L7IFe| §4

el o] AAgs dopr 7] 95k 10 g
mixograph(National Mfg. Co., Lincoln, NE)Z A}
23199tk Mixograph®] spring 22 1291 93

Step Ingredient
Flour(g) Water(g) Starter(g) Total weight(g) Ripening time(hour)
1 375 187.5 0 562.5 24
2 375 187.5 562.5 1,125 24
3 375 187.5 1,125 1,687.5 24
4 375 187.5 1,687.5 2,250 6

*Korean Wheat Flour.
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o™, A|&E AACC method 54-40(AACC 2000)
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{Table 2> Formula of sourdough bread

Ingredient Flour basis(%)
Sourdough starter” 35
Strong flour 100
Water 60
Yeast 1.5
Salt 1.5
Sugar 8
Margarine 3
Non-fat dry milk 2
$-500” 1.5

D Sourdough starter with strong flour and Korean wheat flour.
? Dough conditioner
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22} 3N S 2 A7 (DS ArDE A3
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stok-Agsioh, shekstok-Asith, a8 [ukd Ax 7] 8 12~15%°] ThRogers 2001).
%l 7|E(mrkEthE SASFATHPyler 1988). A8 Azh BeEdrige] o Z2wl dhiko)
33.2%, 1= 2FH o] 16.0%= 7HF =94,
3. SAXe] 9 FoA= KWF 59 3& S7H ghego]
23] Axl= SPSS 11.0 program© & A2 324%E 7HF =9k, Ax ZFE S KWF
Z|E 31993, ANOVAE o831 p<0.05 oA 6°] 14.8%=Z 7 =3tk KWF 1, KWF 3, KWF
Duncan®] tz %1773 ¥ (Duncan's multiple range 4, KWF 63} KWF 72| & 78l g2k 30%
tes) O 2 ZF S Higze] §oAQl zolE  o]stolm, KWF 1, KWF 3, KWF 49} KWF 79]
AFsHATk Az 78 gL 12% o5tz %2 FolA
o] Ao A A2 27 Hx =5
m Zzof 3 nE o] kS e 1S KWF 59} KWF 622 1}

1337 ¢=4
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U7}l EA8= T g ERl SFE9] 2. MixogramZ S8t f2[He| BI=A| B4
TFE WY AMAAE Jrsh] A% 7P TR SRS W vk @A rAe A
Tag adotk e SFEHY Ax SFHY wbEQl JEFS Lolir] $8)A mixographE 01§
Steko] =AY = (Table 3)3 o, ¥ 3l dolH gkl Mixograme] A¥+= (Fig. 2)9}

o] KWF 2= 258 g4do] g ?ﬁﬂ & (Table 4ol YepATE A2 dol] 23 peak

=
o] BrFsdth durdoz £& FHY WS timed 3~5%-0]M(Walker et al. 2001), thZT7}
WE7) 3 Ze FFH o FuES 30~45%0]1, 4448 KWF 1°] 4425 KWF 6°] 4.73%, KWF

{Table 3> Measurements of gluten status by AACC method 38-10

Gluten status Con" KWF 1 KWF3) KwWrF4” KWFS5  KWF6  KWF 7
Wet gluten(%) 332 24.0 292 23.6 324 20.8 19.6
Dry gluten(%) 16.0 9.2 8.4 9.2 12.4 14.8 6.4

VAR R, T e ARG A e seR), ) e SUkReY de), ) E5Y
AR(RlE F5A), ) EFVAR@IE), O $2E DAR@AAD), ) 20D MDA 92D 227 &5
E.‘ﬂ)

-T).

{Table 4> Results of mixogram of bread dough with different kinds of flour

Peak Peak Left of Right of Mixing Width of Integral

time(min) value(%) slope(%/min) slope(%/min) tolerance(%/min)  tail(%) (%/min)

Con 4.44 62.713 1.850 —2.815 —0.965 11.788 238.404
KWF 1 442 45.235 3.091 —2.332 0.759 3.212 169.907
KWF 2 2.89 50.651 5.790 —2.181 3.609 16.385 124.485
KWF 3 227 54.769 7.537 —0.520 7.017 4.961 107.051
KWF 4 7.07 46.268 0.558 —1.061 —0.503 9.382 288.354
KWF 5 3.28 52.193 3.356 —1.116 2.240 6.727 153.396
KWF 6 4.73 45.586 3.796 —1.499 1.297 5.054 184.110

KWF 7 8.27 42.767 1.064 —1.953 —0.889 9.164 294.200
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<Fig. 2> Mixograms of bread dough with different
kinds of Korean wheat flour.
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47F —0.5030.= JERgTh 1 2Jol] KWF 1, KWF
2, KWF 3, KWF 59} KWF 6& $=X]7} &4 Ye}
U izl tAdo] wan vl A ghafo] ztol whS
HE7ole SR ¥ Aoz AlgHh W
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Z79 o2 A8 59 Hl§] KWF 12 3.212%,
KWF 3& 4.961%, KWF 62 5.054%, KWF 57}
6.727%% FA YEF o™, 53] KWF 1°] 7P
FA YR dk=o] ofstar Eo] B2 HolUth
v KWF 27} 16.385%% &580] 714 wo}
Eo] 253 0= YRt 29 v el
223 39S VEME intergral®] 7%= KWF 7
°] 29420002 7} =9k, KWF 47} thgo =
A S =AUk

3. Sourdough Startere| pH ! TTA His}

Sourdough starter®] pH2} TTA 2§ Z3}= (Table
5)¢} (Fig. 3ol YeRth MAH 0= pH F4]
7F FEHAA FASA AT A1) 24417k
o|Fo|n, 7} wol HAag As7F fE2TRe
o, pH7} 5950014 4548 7+A48Hch 1 TS0
2 KWF 1, KWF 59} KWF 3 =02 7+4319it)
KWF 2% 24A17F $-9] pH7} 5.980] 3101, 484
7t ol 5282 WHRE 2o]7} fIAT 78A1%F ¥
pH7}F 7P ol 3+ Zlo] KWF 70]1at, 6k
2o 2 pHe| HYE= 4.0 oA 4.5 Al°]Z sourdough
starter 2 AF83F7 ol Z 38l =X A} (Kroskey 1984).

izl Blsl TTAS] X171 €-53] =4 vt
% A& KWF 27} 12.9, KWF 47} 12.3%} KWF
57} 11490k Aukd oz 28] TTAZEe] )
Z7eh vwal] S wf visEAY =4 JER
Atk v KWF 72 TTAZ}F 72 Jeht dix

{Table 5> pH changes for the control and KWF sourdough starters

0(hr) 24(hr) 48(hr) 72(hr) 78(hr)

Con* 5.95+0.09° 6.160.06° 4.54+0.10" 4.17+0.10° 4.130.15™
KWF 1 5.84+0.08" 5.80+0.06" 4.12+0.06" 3.7120.15° 4.0240.11°
KWF 2 5.81+0.04" 5.98+0.14° 5.28+0.05" 4.28+0.03" 4.49+0.04
KWF 3 5.95+0.04° 5.7840.10" 4.29+0.04™ 3.91+0.15™ 4.27+0.05%
KWF 4 5.83+0.04" 5.89+0.04> 4.43+0.11% 4.08+0.10" 4.39+0.07
KWF 5 5.94+0.00° 5.93+0.03° 4.35+0.10™ 3.88+0.11"™ 4.1120.12"
KWF 6 5.90+0.04™ 5.90+0.09™ 4.57+0.09° 4.04+0.05°% 4.08+0.07™
KWF 7 5.76+0.06" 5.71+0.04" 4.21+0.03" 3.83+0.09° 3.69+0.25"

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

* Comparative group, Sourdough starter with strong flour.
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<Fig. 3> pH and TTA changes for the control
and KWF sourdough starters.
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°
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=
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Sample

<Fig. 4> Volume changes of sourdough starters.
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5. Sourdough Bread®| &

AREE S T7HA] 2719 dEgo] 7
2 KWF 59} KWF 6= ]85} sourdough bread
£ Axste] i 549 A= (Table 6)3 2
Sith o] Bu]= sourdough staters ©]-8-3F 7
¢ 9202 2po]7}F YEFEC H(p<0.05), starter
AHEEFA] ek 7397} 1,758£30 mLE 7Fg 2
A0 2 Yeth 7139 AdEl< KWF 59 74
71 922,672 7P 2EE . AaHR ng‘:
13302 71 AA e fF997Q1 ztol&
Ak MR AEE A Aol oToﬂ
G35 o]|2E KWF 52 THE starter?] ©]
|2 2] Hug STRATIHA 7 E 2EE
of A SA4o] g AR AL HUTE AW
AR9) 7 S viETe) HaslA SF, KWF
5E 747} 042, 0382 #2173 2ho]7} glok, KWF
2 0342 97 Ael7F YEelst.

o Hle

=
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KeX
T

6. Sourdough Bread2| ZHsZiA}
Sourdough starterg ©]-83}o] A| 23+ sourdough
bread®] #sAAMY] SH A= (Table 7)%
2kTh Sourdough bread?] ZAAM& o] Fg- A

ks

o
=

{Table 6> Result of the characteristics of the sourdough bread

Con" SF” KWF 5 KWF 6
Volume 1,758+30.41° 2018.33+26.16° 1990+70.02° 1989.33+47.59"
Fineness 74345327 859+31.80™ 922.67+47.01° 830.67+22.03
Elongation 1.38+0.04 1.39+0.02° 1.3340.01° 1.34+0.01°
Crust 0.39+0.02° 0.410.01° 0.38+0.02° 0.34+0.03"

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

" Comparative group, The standard formula type's bread.

? Sourdough bread with the standard starter of strong flour.
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{Table 7> Sensory characteristics of the sourdough bread

Characteristics Con" SF? KWF 5 KWF 6
Color of crust 7.14+3.22™ 5.35+1.93" 6.0443.25" 8.95+1.70
Symmetry of form 8.15+2.18° 7.26+3.37° 6.47+3 48" 6.36+2.84"
Uniformity of bake 7.1943.11° 6.7543.85° 5.98+2.52°" 7.57+1.23°
Color of crumb 6.03+2.84™ 8.83+2.09° 4.79+3.15° 7.03+1.97%
Grain 5.01£2.50" 5.66+2.88™ 8.01+2.17° 7.03+2.60™
Texture 4.99+2 90" 9.06+1.78" 5.90+2.08" 8.06+2.57°
Flavor 7.25£2.71% 8.78+2.76° 3.99+2.32° 6.27+3.50°
Taste 7.61+2.84° 7.2242.19° 5.1243.40° 5.93+2.09"
Overall quality 6.26+3.14" 8.09+2.57" 528+3.11° 7.55+1.55

"7 Means denoted in a row by the same letter are not significantly different(p<0.05).
" Comparative group, The standard formula type's bread.
? Sourdough bread with the standard starter of strong flour.

= 2 A4S g Y= KWF 6
< Mzt Aol AN, AlFe] FFo vt
Hrks e vlael ¥S ) SF AlE] 73
kel

color of crust
1

overall quality symmetry of form

uniformity of bake

flavor “ - color of crumb
o] AFo] m2A UgkEA Fwol tiE Hriz
X KWF 60l tek %717k 748 27 Uehgkon,
ABE 7] f9FQ o)zt YATHp<0.05). & [=mcor —ef —m—iebs e bk
Aol Ao 7} e Mol KWF 50 W3l A5 % <Fig. 5> QDA profile of sourdough bread.
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Jel= 7o) 2RE7E 7 =2 KWF 57171 Q1 F2%7lAME 71 &2 ghe] vehd 29
Y 7 MY 22 Ao 2] 3tEo]| SFE YHE sourdough bread

2 Uehton, ol =2
crumbScans o83 SAZAIAS} AEE HAF 2 MIsle Ao eyt T2y 92 KWF
Ak F2doll gk Hrhs Tl Bls SFEE 69 Aol BAHORE FolskA] o) thE
KWF 6°] T F-=gital sigieh. @3t stoll theh 3Rtk £or SFofe frAleh Ja=s Yeh
H7F= KWF 59 KWF 6Xth= SFoll tigh 45 o] sourdough®] A28 FZAH A 2gHet Ao
T VS w2 Aow yua, AAKYI #2 2 AlgdEnh
Hrhe iz} vlastds o SF7F 7 =5k
om, 71 UL o E KWF 6°] &2 Holt) V. Q2 3 A=
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