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A Study on the Production of Korean Sourdough
Bread Using Korean Wheat
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1. 4948

$2]4& o]4% sourdough starter® WHE7] $isto] $vetela AAEH T Qe
24 T7HE 4% dE Al EE B&A sl

T4 $EE THACdE $EE SR (EE A $5EE KWFR 1§
YRR (A )= KWF 2, 9219 $9715=(%9 A7) KWF 3, 597}
F(Zolg FFA)E KWF 4, EFWH(ES5E)E KWF 5, $22 27534
Ad)e KWF 6, $22 97150 4] $58%)E KWEF 72 st Ag
AHg-3tsich,

w3t $e9E o]43le] 9HE sourdough starterd EAE wmAFss] ¢3}e]
AEANR (AR, 159 278 3)E A5

Sourdough startere 919 8714 Wr1#ek £(25C)& AHgste] Azsgich.

2. 475 2549 34

Sourdough starter Aol AME3= B UL 21U TiAY F3d S
AACC method 38-10Y22 washing tests}o ’“‘“43}“‘4 Zkzkel W7hg 25 gell
€ 15 mLE £¢3te] S59E $AAR F, 27CY wAZE Bl 3083 AA s

FEE S8 F4IARE . B2 Ed4 *ﬂﬂ o] AEL A3 A As}.
HE 59 o=l Zael #Ae] U wAR AxAA FFR T $80)
$E 9 FAE SAs. 2E FFUS 9E 210T, 2 20009 LB 25%
2 U4 AzEFAY FAE A AE S5 Ax F299 g s
A A %2 Jedlgich

3. Sourdough starter?] A=

+eldg o183 sourdough starter AZ A A48 A W34S Ranhotra.
Gol #% APPE”L A43193 sourdough starter Az A AHESHE At
Table 13} it}

Al 1 A "o 375 g3 B 1875 g8 ol 5L WA (PN E o] &
sto} 1oz 537 £¢sle] 4L Zekad £7)e 23 $24S =3 dopd] 9
g 2= 28Co AdEE 90%9 FE7)(dough conditioner, HedFg Do Eicth.
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A7 952 control® E7]3i, $2j4 77He KWF 1, KWF 2, KWF 3,
KWF 4, KWF 5, KWF 6, KWF 79 3% A3gct. A3 647 242 AU
of SAA o143t 2475 AV YolFdrh

2447 F, A 2 DAAAE 1249 W5 UoHE 375 g3} & 187.5 gE el
A 1At FEE 24 ERE F, FA S0 ol FAE =83 deobA
FAY HEI e do] AF3 647 IR Aol Ajd o83z 244 7F 2
E71o} golFaid

2477 F, A 3 BAdME 21A 9 WE l 271F 375 g3 & 1875 g& o
A 2RAIh FLR 2ANA ERT F, T 4716 Dol FALE =SEA 2otk
TLR HEI ) Yol AFE] 647 2= FMM A8kl

24717 F, Al 4 SANAE 32AY BEF UIF 375 g £ 187.5 g& gl
$A 3AIY FAF =AM EFT T, FUG &7l Hol FAL =& FolA
TYF Evle Yo AF3 647 F, Ao SAsA

(

(

Table 1. Production of KWF* sourdough starter

Ingredient
Step Flour(g) Water(g) Starter(g) Total Weight(g) Ripening Time(hour)
1 375 1875 0 562.5 24
2 375 1875 562.5 1125 24
3 375 1875 1125 16875
4 375 1875 16875 2250 6

*Korean Wheat Flour

4. pH ¥ TTA &4

pHE sourdough starter EWel A4 FAEE 5 cm Zo|E Fo} AF3] 5x
%9 pH meter(Orion, model 720A)% A2l 243l surface electrode
method“”é A}-&s}ain} TTAE AACC method 02-52'"4} o2 starter 10 g
Hlo|A o] Y SH5 100 mLE Hristd FodatA £ F sz 548
gojme] 3 %f,‘ stirrer (Corning, model PC-420)d} 3 & E¢HEE &5
zA48to gzdol Jebd w7tx] 0.1N NaOHE AAs| Hrlstz Fzde] Jg
us 3027 fREER st TTA 3A43L fA8E 2 AFEAA AH4d
NaOH® mL $2 Yepligich,

mlm m[o ns

5. Sourdough starter?] 5§ £

Sourdough starter 10 g& A#H34 100 mL mass cylinders] geo} W& (2
8T, R/H 90%)A171& &< = 6A7tvich 438 wise] 38g w33 o
gt 39 (mL)§ A3
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6. Mixograph& %3 47159 £4

$eae AwMAAdE dxTe dlaEsid dolrEy] S 10 g
mixograph(National Mfg. co., Lincoln, NE)¢] A}-4%7-2 Table 29 Zt}.
Mixograph®] spring A8 1286l w3om A8 AACC method 54-40'2¢]
ol8) 10 g& mixograph W&l Yu o] ok 6.2 g, WEAZLE 10822 24
4 mixogram$ ¥9%tl. Mixograme %3} peak time, peak value, left
slope, right slope, 8% ¢ width¢} integral value® Q¢ o] A2z E2%e ¥
7179 AMEAS dolngrt, AW 2o BE WeE gelnA AY Ao AW 2
ZE 25CE A8

Table 2. Conditions for mixograph variable

Variable Name Value Variable Name Value
Total Run Time 10.00 | Ferquency 10.0
Pre-analysis filter 1.10 | Mid curve no. stages 2
Mid curve filter 80 Delta right of peak 1.0
Delta left of peak 1.0 Torque max. std. reading 929
Torque min. std. reading 50 Bottom finder window 07
Top finder window 0.7 Mid peak fit window 50
Top curve filter 80 Mix type 10g mov
Bottom curve filter 80 Data sampling method timer
Arbitrary time X 8.0 Main shaft rpm 88.0

7. Sourdough bread A=

Sourdough bread® Wl&+2 9HE sourdough starters) S FollA A%

AXR 7P Ajsirtn JARAE KWF 59 KWF 622 98 sourdough starter
2 Awg Azsiqdr,

Sourdough starter® Baker's percentel 93] ZHE& 10028 39 35%E
A7 st} whEglow, wighE2 Table 29 23 A A8E YA B Y3 1.5HP &
2 WE7] (HdFGADE ol 43l 1delA 1%, 29422 8% FoF w5sle AGuF
Weg Azxsact. 134 MEE 2R 34:2C, Adam 85%AM #E7|(fresh
proofer, HAFGAH) dol 9087 LEAZ T 13 T8 F WEE 450 g8 g3}
of Ad2xy 1587 57 $EAA One-loaf2 Ay 712 215 cm, A=
9.7 cm, ¥o] 9.5 cm & 2} B Yol A slgdct. 23 wEE 2% 38:2T, A
FE 90%2] Har)dA 60% HEAZ F, Y 185T EE 180T #A7A 3%
222 (HGFdA FOD-7103) 04 28%-7F FHch. 742 Aw-e oA 7ule]
A2qA 1417 2 F updBx|ol} gl Rslgdtt. Sourdough bread W& &
FLEAYE o] &3t dgda, A¥TAY JdBAE FoistaAa AeEE 25T

Lk riss

wfe
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Table 3. Formula of sourdough bread

Ingredient Flour basis(%)
Sourdough starter* 35
Strong flour 100
Water 60
Yeast 15
Salt 15
Sugar 8
Margarine 3
Non-fat dry milk 2
S-500 15

* Sourdough starter with Strong flour and Korean wheat flour

8. CrumbScan® °|-4-3 A%2] A

24A1 7 s BIg F AP o ¥rt o aAY 22 A& A8tz Control,
SF, KWF 5% KWF 62 =& A% Z2 3749 714 %3’ x!%-‘é F 12748 A%
Al (HdFY D E A48t 13 mm FAR Adsled AFFe 1A 15%74A
FAUE HEE Foid F we] rbg ForEd gAY dd g A goj A
2] ®#3e CrumbScan{American Institute of Baking / Devore
Systems)®A ¢l Abg-3lsith. oJvlxl&= HP Scanjet 6350C 27y (Hewlett
Packard)® o]&3t93, Slim 5300 =E% HAFH (Sejin) & AHgdtgdw, 27482
HP Desjet 720C Z¥ e (Hewlett Packard)E 53} At}

EAAsel AR AHRYE wolrl s F FHAH 10% ¥ AFAH
(intensity=0.1) 27|17} 500 pixels(size=500) oJA2.2 Jephyt 7|35 Y A
$2 AAsig ey, 7 & FE7 FEEL 10%(overlap=0.1)2 34}, 39 &
A Ao ZeolE 195 cmoR o] 77k Fgod gl 8dA 274E ¥A3A L,
7449 $7% CrumbScand E38t¢ Asich

9. 3AA4%

TE AYL 33 o)A ubE Agste] g oA SPSS 11.0 program$ °]43
of BAAE sidch. ANOVAE o]4319 p(0.05 %4 Duncan’s multiple
range testol &3] foAHal Aol& S},
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M 2= 5 3%

1. 82 259 33

Wyl EASE Fod chlaq FEU P WRY AWARE Hrlshy]
d& R F88 240t elvaou AHgd Lrbee] F3de P Dopns] A
AR $e AR Fe TR Az 239 Fe vmsidd. Y
ZolA KWF 2% awralvw A3 kol 2Ao] st A% B 339
8ol AL R 22 FAE KWF 59 KWF 6olgth B& 254
Z59e AYATE Table 49 vt dubgeoz £& 49 wg 157 93
3o gL 30~45%0d, Az FFU Fe 12~15%0H?. Ag As} 7}

wyhge] Be FRE o] 33.2%, Az FFA Fo] 16.0%% 7 =)
229 ZeME KWF 59 ®e 234 gao] 32.4%2 /M bz, Az 2%
FHE KWF 60] 14.8%2 7H4 Eskeh. 9219 Fol we] Az Agd dL
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Table 4. Measurements of gluten status by AACC method 38-10

Gluten status Con” KWF1? KWF3® KWF4” KWF5® KWF6® KWF7”

Wet gluten(%) 332 240 292 236 324 20.8 196
Dry gluten(%)  16.0 9.2 84 9.2 124 148 6.4

D g)z74 Strong flour
P el BuUslR (S Adely] $FEY)
Y oeew Eusbe($en Ae))
Y 2EWR(BoE FHA)
Y BEUAR(FFEY)
O e YR (FAAR)
D gl AR (e Aby] SERY)
2. LR wEA 54

FeHE U54S d EFA viAe Aubdel 9L golrual FEgstE
¢} 2] KWF 1, KWF 2, KWF 3, KWF 4, KWF 5, KWF 63 KWF 7&
mixographg °]&43td 243 Ax}E Table 59 vebdich. Peak time #WYE o
Z7, KWF 1, KWF 5% KWF 6°] 3~5% Alolol] glermg AudAdod A3 7
22 yehdth. Peak value® 4% tlz7 o] 60% ol42 $&8 4ol glo] AwA]
Aol Agtstsdct.

left slopes# right slopedll ¢j8} Yelx|& W= T4 (mixing tolerance)olA]
€ WET7E -0.9652 7F¢ AA et AR s AR dbdel YrAEe $
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A7} A vehd B FAe] Ga il Fate] o} W wESdE AR &
9}"/} Hhgo] AE 7 ¢ 88 9 width of tail® KWF 1] 714 A e} ub

Fo] galu Fo| B Holn, KWF 29 &7 F580] o} Bo] 3Z3¢r}.
HA o wtEAede] 223 & JehlE intergrald A$E KWF To] 294.2002
2 744 93 KWF 47} dhgeg 9}

Table 5. Results of mixogram of bread dough with different kind of flour

Peak  Peak Left of Right of  Mixing Width of

. . Integral
time  value slope slope tolerance tail

Min) (%) (%/Min)  (%/Min)  (%/Min) (%) (%/Min)

Con 444 62713 1.850 ~2.815 -0.965 17.295 238.404
KWF1 442 45235 3.001 ~2.332 0.759 12.316 169.907
KWF2 289 50651 5.790 -2.181 3.609 55.354 124.485
KWF3 227 54769 7537 -0.520 7.017 16.380 107.051
KWF4 707 46.268 0.558 -1.061 -0.503 10.481 288.354
KWF5 328 52193 3.356 -1.116 2.240 16.316 153.396
KWF6 473 45586 3.796 -1.499 1.297 10973 184.110
KWF7 827 42767 1.064 -1.953 -0.889 8678 294.200

3. Sourdough starter® pH ¥ TTA 43}
Sourdough starter®] pH £4 A7+ Fig. 13 Table 69l Yehgich pH A
A Aol KWF To] 7M4 ¥A A=, A2 pH #7 F=ejAA 34
7ragh Aol 48417k ol Foltt. 48412 F M ol A AU} dxFelH,

t}go] KWF 1, KWF 5, KWF 3 <o)t KWF 2+ 24417k $} 48417 $71
wul Zolsl §sict. 78417 ¥ pHIF JHF wol A Zlel KWF Toln, Aukde
2 pHO W= 4.0 A 4.5 Abo]E sourdough starter® AREs}rlo] A5g
A9 et.
TTAY $AA3E Fig. 28 24 =274 w8 TTAY X471 4538 ¥4 Jehd
A& KWF 2, KWF 49} KWF 5%ch. ko2 TTAzte] dlavs vias &
o, 8l&sAY w4 Jeben, KWF 79 dlz7 vl 3A vehgo, Azte
AgE pHIES Yolx & ubddl TTAY $X& Folzid

A7re 3E wE starterd] W3E AR, KWF 28 A§ 45 AYH w5
e W R Sia gale] oy Ejbo] A& HA dghor, izt 24/‘7 T F s
Aol dbFo] sHeja 2Aje] & HA ¢kghet, 2 o] el thE KWFEL WAlo] feol3)
ek, Aubdor 1847 FHE wFe] o] Arr] Azsidoy et KWF
25 W59 Al =3 Holivh. 2447 F KWF 3, KWF 4, KWF 5%
KWF 6elle w53 dbgle] vehds e 23129} 2bo] alAgk Fro] Azt
&= 30A7e] And o] FE wkEWlake] 2sA| Y I FAlo] o7k fRo] A

oo g

1

Ao 2l r&‘i
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A, AHHe 3047 F BEA APAZL ol Agsdon, KWF 23]
2 AS vlzARge o WA} ok Aolgich Aol AY4E WEES 44 o
57} Sz QUAE AR, KW 23] 547} Azst

0 24 48 72 78
Time(hr)

[—0—con = @ = kwil =—h—=kwf2 --M-- kwf3 =K = kwf4 —@—kwf5 =~8=~=kwf5 —'®—kwf7i

Fig. 1. pH changes for the control and KWF sourdough
starters

Table 6. pH changes for the control and KWF sourdough
starters

0(hr) 24(hr) 48(hr) 72(hr) 78(hr)
Con 595009 6.16:006° 454:0.10° 4.17+0.10% 4.13£0.15™
KWF1 584:008" 580+0.06™ 4.12:0.06° 371:0.15 4.02¢0.11°
KWF2 581:0.04° 598:014° 528+005 428:003 449004

KWF3 595:004° 578+010° 429004 39120.15™ 4.27+0.05%
KWF4 583:0.04" 580+0.04™ 443:0.11° 4.08:0.10%* 439007
KWF5 594:000° 593003 435:010% 3.88:0.11°™ 411012
KWF6 590+0.04° 590£0.09™ 457+009° 4.040.05% 4.08+0.07™
KWF7 576:006° 571004 421:0.03" 383009 369025

Means denoted by the same letter are not significantly different
for each row(P<0.05)
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Fig. 2. TTA changes for the control and KWF sourdough
starters

4. Sourdough starter "FE§& W3

4883 g2 BE sourdough starter® vl 647w} LE(LE 28T,
R/H 90%)A12 ¥ 398 &A% Ax= Rig. 3% 2o, 2447 F /B4 wo] 4%
3 & KWF 59 KWF 6ol9dev} 48417 Felle 4% #4g By zejx A
Bl o2 Alzte] AdF wEgo] Fvlshe o] ofel MEAZ] WY AriRYy
ukEo] AMAISl} =) 23818 hAiste AE Bt

N
o

N
<

& 24hr
B 48hr
72hr
78hr

pure
[=}

Volume(mlL)
P

(=T

con kwfl kwi2 kwf3 kwfd kwi5 kwf6 kwi7
Sample

Fig. 3. Volume of sourdough starters

4. Sourdough bread®] 5Anjx

Sourdough starter® ©]43F sourdough bread® A% vjzi4
CrumbScan®] 4AE4 AxE Fig. 49 29t CrumbScan G4+ oA
W3 A4 B 993 A7EE Jehiie, Fe AN es A"
& AYRAY AR AFHE AL A=t dubr ez AwEA e
& A3 B /)T JalA vehtA H5u? 2usE $44 g 71

>
)

o e £

ot ok M &
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dahel | /)2 JFEAES} oA 4 12e 293 Aoz gdug® Aw
o] A YA o) b2 7139 S o279 sourdough starter® AET AF
Zo] gl 27S o] 43t} dolngtrt. Table 7o vehd AxE By 7139 2H=
E 9277} 743.679) ¥ls] SF= 859, KWF 5% 922.67, KWF 6& 830.67%
KWF 59 7139 =4 =7} 7 3%

7129 Aazl Axe AFY F=ya vjae]d 24L& ?“3/‘33}
uje DAY FAZ A 713 Fede w59 =Holg TR A
3 QA FAo s WA FFe = J1F e 1—2-4 %
o] AeE vz Ao T Fdvl 1.02 bz HaA$FE $AVF FopAlch
19 7129 AaeAde] AxE Az 1.383% wastyge ° SFE 1.39, KWF 5&
1.33, KWF 6& 1.342 KWF 5% KWF 6& A4 Ax7} A4l

Sourdough bread Az FAE d&F 0.39 cmot 8|23 & o, SF= 0.41
cm. KWF 5% 0.38 ¢cm, KWF 62 0.34 cm® KWF 6°] 7b4 ¢kt SF7}
0.41 cmE 7 FAHAG.

AL AL F L9 WE &9 waER] 2z deldle Aol JFgE 3
oml” &Ae] ML Wi Add i) B& JFE WAL, FY zUE 2
FEel® e wett® gz 043¢ vld SFE 0.37, KWF 5% 0.39, KWF
62 0.402% foAog Aol7} sle ALE vehgt.

E‘A
X
o
o,

CON SF KWF5 KWFé
<BEFORE>

CON SF KWF5 KWF6
<AFTER>

Fig. 5. Images of analysis sourdough bread before and after the
by CrumbScan :
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CON: Control, The standard formula type’s bread
SF: Make use of control that is sourdough starter

Table 7. Result of characteristics for sourdough breads

CON” SF? KWF5 KWF6
Fineness  743t5327°  859+31.80™ 92267+47.01° 830672203

Elongation  1.38+0.04™ 1.39£0.02° 1.33+0.01° 1.34+0.01®
Crust 0.39+0.02° 0.41£0.01° 0.38+0.02° 0.34+0.03°
Contrast  0.43%0.03° 0.37+0.01° 0.39:0.02°  0.40£0.01™

Means denoted by the same letter are not significantly different
for each row(P{0.05)

V. & <k

S$edeteda Aatse $EUs o83 ¥FY AFE Axs, FAd 47
o] F34 3, pH, TTA, 2E843 mixograph® ZA3sta sl 1 5 713
$4% sourdough starter® F&33th. 18l 1 starterg ©]43 sourdough
bread® AzxsgE W Jehde AFY 542 CrumbScang £3t9 ¥l £43
o $Eug o] 43 T3 ALY A4S dolusgiy, o]84¥ 5 v HeAdE ¢
olRwal it FFA FFEA An FFUEd Y FedMde KWF 5%
KWF 6o] Awd Agg 59 I 7K dgidk. Ao sourdough
starterd pH HE 4.0~4.5 Aol Agsrlol Az, TTAZRS dz+9
vlae) g o, wissiAd A Jebdoh, LRSS 2447 F UM Bel AR A
& KWF 59 KWF 60]9li 48417 Fol& w59 4452 Qs 238 7taste
Aol A85 e}, mixogram®] FAATAE ZAHUFEIL AMAAd AET Aes
vehd wbde] $-2199 A wESUlFAe] Y dulAdEke] Ao wg BEvlde
HstA 9trh. CrumbScang 58 FAEAe As ZHWEsS ¥4 7
FolA 7139 247t a3 Az=de] H4& KWF 5% KWF 6] sourdough
starter2 AM317)o] A} ALz eyt
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Abstract

This study was intended to make Korean type of sourdough bread using domestic wheat
produced in Korea, while measuring and analyzing gluten content, pH level, TTA level and
mixograph of wheat to extract the most excellent sourdough starter. Furthermore, this study
also used CrumbScan to compare and analyze the properties of product as shown in making
sourdough bread with the above starter. pH level ranged from 4.0 to 45 throughout all kinds
of Korean wheat flour, which were considered to be appropriately available as sourdough
starter. As the result of analysis from mixogram, SF fit for making bread but korean wheat
flour showed less level of mixing tolerance and content of protein, which were considered
inappropriate for making bread. As the result of imaging analysis by CrumbScan, SF, KWF 5
and KWF 6 showed the higher fineness and elongation than any other kind of korean wheat
flour, which were considered appropriate for making bread.

Key words : korean wheat flour, sourdough starter, sourdough bread, mixogram, CrumbScan
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