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Quality Characteristics of White Bread Made with Makgeolli Sourdough
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Abstract

Purpose: This study developed sourdough bread according to consumers' preferencesby shortening the sourdough fermentation process
time through addition of makgeolli to sourdough. Methods: Fermentation time was measured by adding makgeolli and water to wheat
flour. Results: Fermentation time was shorter than that of starter made with only water and flour, with 5 hours of primary fermentation
and 3 hours of secondary fermentation. The optimum mixing ratio was 400 g of flour, 192 mL of water, and 48 mL of makgeolli. An
increase in makgeolli sourdough content decreased crude protein and moisture contents of white bread. Crude fat and ash contents
increased, and volume of bread was decreased as sourdough increased. The height of bread prepared with makgeolli sourdough was
lower than that of bread without makgeolli sourdough. According to the results of the texture measurement, hardness, gumminess, and
chewiness of sourdough group were lower as the addition of sourdough increased. Addition of makgeolli sourdough to white bread
resulted in decreased lightness, but increased yellowness of white bread. Preparation of white bread with addition of sourdough

improved taste and flavor compared to bread prepared only with wheat flour. Conclusion: The highest sensory preference was observed
for white bread prepared whit 5 g of sourdough.
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E4(Heo SJ 2014) 5°] RAH I QI AL =S BHE A
2 HEE ATE AY fle Aotk

Syt A% & dels wu 4ln, &nl gk
o zxg}o o3 FEZ Bt AFwE Ad LaAFE
(Jeong JW & Park KJ 2006), &=} HEF B, ofu| x4k
Ql o] Xl(lysine), F4l(leucine) & =-FEFE](glutathione),
714k Aol dfra Tol RS WP w2 &=
A2 *(Bae SJ 2010), A ogtE 7} ¥H=(Seo EO
T 2008), A £ &8 wW(lee HS & Kim SM
2010), =22 #7} ZH(Yoon SJ 2003), TAH=3 1t
2] 7+ 71 W(Jeong JW & Park KJ 2006), 2H2z] ¢}
o14+e H7Fe =H(Sung JH & Han MJ 2008), ZH4d] S
718 RYWEOh JH 2012), 5 a8 22wk(Lee
JW 2013) & A Fopoll A= tpefgt A7} o] FoA

et 2 AgelMs A7 Ak Aol ¥
e A2 A ESE AZFOEAN AR RS9 A
Z MRS SSAA LAk Y5l AR wef A
ol a3 7|=AsE Agstast sl

S

I, Mz 3 UY

APA S = 738 Y7 (Samyang Corp., Anyang, Korea),
w8 & X (Jenico Foods Co., Ltd., Seoul, Korea), A&
(Samyang Corp., Anyang, Korea), "}7}¥l(Lotte Food Co.,
Ltd., Yangsan, Korea), ©*]%(Shin Kwang Food Corp.,
Gimhae, Korea), Z=4=(Doyoumwon Co., Ltd., Ansan,
Korea), A<(Jeju, Korea), 24 2](Jangsu Makgeolli, Icheon,

Korea)olw] 4@ #4o] vhEc]A Tste] AHg-3tach

2. 4

1) UZE| ALY=Re Alro] RIx

FHg 2 Az A=Y A wiFEHISS An HL
& Lee KS(2012)9] WS EUIZ ou]AgS AX FH|
SFSATHTable 1). A =% 2B AlZ Al AHERE AR
sy, Ak, WrbRolm AllAt I EoA "I7HE 400
g & 240 g& ¥l TA7|(VM-0008, Daeyung Bakery
Machinery Ind. Co., Ltd., Ansan, Korea)oll4 1TH114 rpm)
o2 533 &% & &) "ol HE7I(27°C, s
& 85%; EP-20, Daeyung Bakery Machinery Ind. Co., Ltd.)
of Ho] FAQsIAth SARE waESIYOoH, WaE A A
A= LEEH pHE AR THE o2 43Tt U
A NEe B9 HHYE vSHE Frste 2& W
o2 AxsIET) A2 HEE 12 FEH =90 W
400 g = 240 mLE 1919 22 24 EFE o

]

HEEeH
od
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Table 1, Formula for Makgeoli sourdough (%)
Ingredient ~ Control” MSS1 MSS2 MSS3 MSS4
Wheat flour 62.5 62.5 62.5 62.5 62.5
Makgeolli 0 3.75 7.5 11.25 15
Water 37.5 33.75 30 26.25 22.5
Total 100 100 100 100 100

Wheat flour: 400 g.
D Control: water 240 mL; MSSI; MSS2; MSS3; MSS4:
Makgeolli: water = 24:216, 48:192, 72:168, 96:144 mL.

S, Y3 8719 Ho} W& 7] (Daeyung Bakery Machinery
Ind. Co., Ltd.)oll ¥o] £ XHOZE AYEE 343
TaAzion EE S A= TasY pHE 14
7t A0 82 73 THTable 1).

wtAg] A ESE AE $ Park JH(2013)9 ATE
v 2 wiEHlE Table 29} o] AFAZTHOZ A%
sttt ARES AAAS(MW-1200, CAS Co., Ltd,
Yangju, Korea)Z Al&g & ZE AEE 1.5 HP 4] vt
Z7|(NVM-12, Daeyung Bakery Machinery Ind. Co., Ltd.)
of Yol 15127 rpm)oll A 18, 2217 rpm)ollA 8& 5
Qb HEESIGITE 13 BEE &% 33+1°C, F 5 85%] &
& 7|(Daeyung Bakery Machinery Ind. Co., Ltd.)ol| A 3}
ok 13 I8 & WSS 450 g £t AoA 15
B3E S EEAZeH, wk=e] o] n=A] A H
dE s 29e 90t dFZE ggste] 215 x 9.7
x 9.5 cm®] 2 £l go AMJstar, 22 TEE= 38+1°C
o % 85%<2 A 7|(Daeyung Bakery Machinery Ind.
Co., Ltd)olA &gt 143 &< TaAxl $ H=
L E(FOD-7103, Daeyung Bakery Machinery Ind. Co.,
Ltd.)ol Al $IE 185°C, oFE 180°CollA] 2583t T3t
o TR Ao A2 4(24+1°C) 3 Z UHA 3413
A% & H4Y ASE ARSI

0

2) HtRo| WSE & pH &

A E Hrbste] HkEg Alxstal ZH2be) AR WS
10 ¢8-S A FaES SHSIAT 10 g9 B
100 mL w2~ Y3 2% 27°C, FHEE 85%9]
1§ 7](Daeyung Bakery Machinery Ind. Co., Ltd.)ell #%
g AR Aol BAE W] SIRES vy
FPor g w25 Ao 53] whEsie] 71
TS UERAATE AR =9-9] pHE pen B} pH meter
(ST20, Ohaus, Parsippany, NJ, USA)E AH&3lo] 53] wt
5 SAst Fagre 2 Yehiiioh

o

I

3) oiziE| AIYES ol ALty 2y
:|

Uul AE-S AOAC(2005) methodoll whe} zehalz e
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Table 2, Formula for white bread added with Makgeoli sourdough (Unit: g)
Ingredient
Sample vlrllliit gﬁfgjﬁg Margarine E;)n;il Sugar Yeast Salt Water
Control 100 0 3 2 8 1.5 1.5 60
MSD1 95 5 3 2 8 1.5 1.5 60
MSD2 90 10 3 2 8 1.5 1.5 60
MSD3 85 15 3 2 8 1.5 1.5 60
MSD4 80 20 3 2 8 1.5 1.5 60
Kjeldah'§ & ©] &350l ZAS Soxhlet FZHO =, Fol Al FstR o, AEMsE sAE Y drRE o] &35}
3 600°C A Bgyor ST T TF Ak A Al Aol A A F4 ol & 4PE
S w5 g¥S FERZH7)(MB45, Ohaus)e] =24 w2 g e A 40HS Adste] 2w AT A
(120°C, A60)C.2 T3l Th BE ASE 534 =745} 7he o] vt} g A3} 22 7o) tiste] Awetal -

BARE T

2| A= wro| 2|, 23|, &0| £H
Q] T F AL 1A AT Be| FAE
ZA3A Fle A2E o83 A X3 AACC
(1995)2, EolE We 9oA ole)2 42 Twe] Hx
g s on 27te) NRE 53 WEse 54

5) HIAX £H

A5 Bl2x] =L texture analyzer(TA-XT Express,
Stable Micro Systems Ltd., Godalming, UK)°l] 36 mm
cylinder probeE AMESIFTH o] FAFEES 2.5 cm
FAZ ZAEA TPAE AFE3lo] 74 E(hardness), B4
(spinginess), 5% *d(cohesiveness), 3 4d(chewiness), 3
2 (gumminess) S AZEZ 53 =l HIFS
Tt BAZ2 pre-test speed: 2.0 mm/s, test speed:
1.0 mm/s, post-test speed: 2.0 mm/s, distance: 10 mm,
time: 2.0 sec, trigger force: 10 g@]UTh

6) Mz =X

A2 AZFA|(JC-801, Color Techno System Corp., Tokyo,
Japan)Z ¥HARZel] 28] 35x10 mm tissue culture dish(20035,
Soya Co., Ltd., Yongin, Korea)oll Eo} =A3}4t}. who]
FAEAE A5 L7](35x10 mm)oll ABES HoHESE
W7 [=93.32 a=-1.42, b=1.71) Z} A5 © 53] ¥HE =74
ko] Hgro 2 JeRJIth

WsAANE AT ARE BE T2 F 1M A2olA
WA 712 wHde] AR ES WS 125 mmE EEko]~
of FAFE 1ZAL I Zddal 138 HAl
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g F AESF FTHEE AL HsHIE AAETh
HsAA T F 7|55 HAAs 2T appearance), &F
(flavor), Bltaste), B2 (texture), TZA Q! 7] S % (overall
acceptance)®| H&ol disty 142 7 AYE e
532 7V FuE YEgla, 54 Aol AAF 2%
= S, kel =71, 71Ee) A7), vEA, S5, AF
& AT e R 112 7HE ofsttE yEhiH 54
718 stz she] AAISHAT

S

flo o rlo &

8) S xz=

AR S5 Ao Bal BA|, Fol, £, Ak, g2,
2 A Aie 9 E4HEA ] el A5
™ p<0.05 F4 Duncan's multiple range testZ 2]
A AAES AASH A, AL SPSS Statistics(ver. 18.0,
SPSS Inc., Chicago, IL, USA)E- ©|&3}th

m, Azt A 0F

1, HZAS IR MYIERO| pH X WES
)

Lol vlEERE wde|et £5 Yol v W9 |
2l HE o] pHE AT A= Table 37 23Ut

E 240 mLo} U/IEE UE ARES U 13
g pHe 6330103, MSS12 635, MSS2& 6.37,
MSS3L 6.47, MSS4= 6.52% wkAe] o] ghafo] Zr1&<r
& A= 2B HE9] pHeE oA o R Fopxth
1AZE 59] pHE 6.08-62302 ZAHHYAT Al Bt
ol AolE HolAe &tk 241ZF Holl W9
pHE 5.91-6.16°1.0.H, A= 347 2] pHE 5.68-6.05
o]t} 4A17F Fof] BES9] pHE MSS27F 5.09% THE A
S50 vl8l Fe|How 7P ko™ MSS4 > thET:
> MSS3 > MSS19] o]t 5A1%F 39 pHE MSS29]
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pH7} 5.072 T AlEE°] Hls] freldo= 7P wkar
A2l f-2172l 2ko]E B T) Oh JH(2012)2] Aol
= ubAdglo]l Hrlgo] ZUIEE Y E HlE9] pHE=
Solxitial Hysle] B Afehs tE AnE Hasky
o AF4Ay A2 E VIR A= vEe] pHe Al
Zto] Z#gholl we} pH7F frojF o2 wopy whde] o

A AR AT Aol FU5Y 97

| A s HUbetA &2 dza
Els 7K Algol vlgl fejHos vkek
=3 3/\]{} '%Oﬂ AP"JE ¢ aE&S AT A7 1533-18.3
MSS27}F ThE AlSE0 s EREEo] Fol4
S= 3 %E} 4/\I7P FoF SAIZE Fof bEEE AHUSE A

A7bgo] =2 Hk=e] pHY)F o8 o= EH9uth

U7}l v S E e} B
=99 13 HE&e =43 A=
1Azl At &

Jl

S ol Hi=sial AR
Table 42} 2t}
Ueg8s =A% Ay gz 1

2} HEEL 11.33 mLolal, MSS1S 12.33 mL, MSS2

rlr

13.33 mL, MSS3-2 12.66 mL, MSS4+=

12.33 mL=

AN E7bo] o)Al xto]lE B MSS2¢] H=Eo] thE
A ZEo °H fojHow wo BHESS el 2
AZE o] HELLS 12.66-15.33 mLE A 83t H2) 3

= WELL WE F 247 34T olF A3
o RTIAE MSS2} O AZEd Ml feldos

BEgo] BYTh weh A

Zsla e es

Oe NEs

o Wa) froldow Wi gol

AN AL =98 A
24 A3k, xS AL E P

Snom, As

E FolA MSS27F foFoE waEgo i =t
Park JH(2013)2] ATolHE F2&
3] Ego] ZUIgy BHadle B A3l Ix=

&S B
R,

Table 3, pH measurement of Makgeoli sourdough after first fermentation

NG A=

S O
9o BEE

A7re w2 e

3} pHE ZA

Samplel) Hour
0 1 2 3 4 5
Control 6.33+0.8" 6.20+0.03 6.12+0.05 6.05+0.04° 5.77+0.06" 5.75+0.04"
MSS1 6.35+0.01 6.23+0.02 6.14+0.03 5.88+0.08° 5.45+0.19" 5.44+0.19°
MSS2 6.37+0.01° 6.08+0.07 5.9120.3 5.68+0.04" 5.09+0.07° 5.07+0.06°
MSS3 6.47+0.01° 6.21+0.08 6.05+0.01 5.99+0.01° 5.73+0.08" 5.72+0.08"
MSS4 6.52+0.01° 6.230.11 6.16+0.01 5.95+0.06™ 5.8340.01° 5.82+0.01°
F-value 296.00"" 0.10™ 0.94™ 0.78" 4.46° 4.82°
Mean+SD.

D Control: water 240 mL; MSS1; MSS2; MSS3; MSS4: Makgeolli: water = 24:216, 48:192, 72:168, 96:144 mL.
“4 Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

"p<0.05, " p<0.000.
™ Not significant.

Table 4, First fermentation rate of Makgeoli sourdough (mL)

Samplel) Hour
0 1 2 3 4 5
Control 10.00+0.00 11.33£0.57° 12.66+1.52° 15.33+0.57° 16.33+0.57° 17.66+0.57°
MSS1 10.00-0.00 12.33+0.57% 13.66+0.77" 16.33+0.35 17.33+0.35% 18.66+1.15™
MSS2 10.00+0.00 13.330.53" 15.33+0.73° 18.33+0.33° 19.66+0.77" 21.66+0.57"
MSS3 10.00+0.00 12.66+0.35° 13.66+£0.57° 17.00+0.00° 17.6620.53° 18.33£0.57™
MSS4 10.00+0.00 12.330.57 13.00+0.00° 16.33£0.57° 17.33£0.57> 19.00+0.00°
F-value 4.90™ 0.20™ 8.00" 4.90° 3.50"
Mean=SD.

D Control: water 240 mL; MSS1; MSS2; MSS3; MSS4: Makgeolli: water = 24:216, 48:192, 72:168, 96:144 mL.
*¢ Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

"p<0.05, “p<0.01.
N Not significant.
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A, BEEI pHE FAIZ} 4AZEF SAIZEAA Z}ol
b Ae] U egol 13} Ee] Ak 543k Hhg
S o 4 9193 oS ulEto = 23 wrE AFHS 3

B

2) 2k s

7L HEHE wEEel 58 go] wEstal 13
e HH:OH =3 WHRE d7iste] 221 HEE S
A A ES pHE =43 A= Table 59F 294Th

12} AR =S Rk B3 WIS kst Alxgh
thxo) 221 BE pHE 6.24°1%03, MS1-S 6.28, MS2
E 635, MS3<2 6.41, MS4E 6.52F 13} L& AIES
o] wbdele] gtgo] FUIESE 23F HE AR TS Nk

] pHE freld o2 obxth
HH5o] pHE 1AZE FHoll 43 A, Az A9
AEGE pHZE Wl Ae & 5 Ao, 24

2+ FHoll ¥EE2] pHE AZE oA MS27F dA 3
wdoton thEee 1AIZE Rl HE| foHo g o
© wrolATh 3AZE Fo| HEe] pHE 4.91-54% JE
%O Martinez-Anaya MA 5(1990)2] Aol A H7}F
2 9E A= wo] pHY) 4.92-5330.%2 B ATe}
H|=3E Ao 2 HuERAl Lee JY 5(2003)S A=
¥ pH7} 3.89-4.400.2 B AFHT vk ARNE HI3}
k.

wehA] 22k #E S pHE 54T A3 MS27F THE A
g5°l B8] folF o= pH7E Won, ARgIE=S 2E}
Elo] 24 pHY 3.7-4.19] oAM= tha w2 Aoy
3AIZE o] 2] pHE MTHE WslE Ho|X| gho} vhdEls
A7V AAIE-2 22F TE] AREE 3AZEeR A3

Table 5. pH measurement of Makgeoli sourdough after second
fermentation
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T} Oh JH(2012)9] Aol wh2zE] <] %L%l =7}5)
H pHE Rolxittal Ruste B Aol & AFS
B stth

12} AF =50 & 240 mLE 713 dixato] 23 it
82 9F 147 Foll= 11.33 mLo|R1aL, MS1-S 12.00
mL, MS2E 14.66 mL, MS3-& 13.66 mL, MS4+= 13.33
mLZ TE A|ZEC)] Hla] MS29] Hago] ooz
7H8 =9k, MS19] HEgo] & AlEEe Hd 9
o= 71 SFktHTable 6).

9g 2AIZE A 3 R E 8-S 966-15.66 mLE ol F
0l 2po]Z HPOoH MS2 > MS3 > MS4 > MSI > thx
T ol 12F T E AR E9-9) B o] HTleFo] A
AATE LE LS FoH o= Iyt wbdg e Hrhe
o] 7b¢ B@e MS49] waEgo] whdele] Hrigo] FHe
MS29] HEEHTE v ol 2] HrbEo] Bol
gyl FHol yehd Aoz AZHEY. wbde] Hrt
A =9 ~E}E 9 23 B E A} 16.67F2 XTo] THE
ANEE vlal dASA LEEo] FoHoE U,
MS2-& 21.67 mLZ T2 AFE9 H&| ooz dX
SHAl =3kt

wehA PP E FUlete] ARIES ZEHE A28}
A BFEARES GFAE AS & F e, B A3
Ay wbde] H7b AR =59 zﬂét 12 HEE SAIRE,
221 = 3AZFC 2 An HL(2005), Park JH(2013)¢] =
FollA Hys AIZtRG Ax d=2EHe & & AdUoh o
A whae] AR ES-E Ax3] Qg HA 9 il
2 1A B E AYESE UWIE 62.5%, = 30%, AT
75%% ASE UEREI 23 HE A ES= 12 HE
AP =$-ol UIFHE 62.5%, & 37.5%2 wol W53k AL

=99 Zes ey b AdS sk

Table 6, Second fermentation rate of Makgeoli sourdough (mL)

" Hour " Hour
Sample Sample
0 1 2 3 1 2 3
Control ~ 6.24+0.03'  6.00£0.02°  5.27+0.04°  5.25+0.04 Control  10.00+0.00 11.33+0.57° 15.66+0.57" 16.67+0.58°
MSI  6.28+0.00° 5.76+0.08" 5.40+£0.02™ 5.39+0.01° MST  10.00+£0.00 12.00+0.00° 16.67+0.58° 18.00+0.00°
MS2  6.35+0.01° 532+021° 4.93+0.10° 4.91+0.10° MS2  10.00+0.00 14.66+0.57" 19.66+0.36° 21.67+0.58"
MS3  6.41+0.00° 5.83+0.17° 5.51+0.07" 5.41+0.04® MS3  10.00+£0.00 13.66+0.35" 18.00+1.00° 19.33+0.57"
MS4  6.52+0.05" 5.95+0.03° 5.60£0.10° 5.44+0.01° MS4  10.00+0.00 13.33+0.73" 17.33+0.57™ 18.33+0.35°
F-value  161.09™ 26.54" 30.177 16.50" F-value 36.13" 14.00” 24.50™
Mean£SD. Mean£SD.

Y Control: first control 640 g and water 240 mL; MSI1; MS2;
MS3; MS4: MSS1; MSS2; MSS3; MSS4: 640 g and water
240 mL.

“! Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

"p<0.05, “p<0.01, " p<0.000.

2017; 33(1):94-103

Y Control: first control 640 g and water 240 mL; MSI1; MS2;
MS3; MS4: MSS1; MSS2; MSS3; MSS4: 640 g and water
240 mL.

“! Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

"p<0.01, " p<0.000.
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2. BHE| A= o] iR

A A =S H7FsHA &8 tiZ&a(control)¥} B
AR AYESTE A=t 247 ARIESE 5, 10, 15,
20 g H7Fske] ¥HE MSD1, MSD2, MSD3, MSD4E 37}
gk A vhEo] JWHdES ST Ad= Table 73
23kt

Zehilg gk Qo] thET-S 10.33%, MSDI1-S 10.21%,
MSD2E 10.17%, MSD3-2 10.13%, MSD4+= 9.98% = o
2o ok ko] {oA o g T kA AR ES
o] Hy}lgFo] Zy)aE xuiulo] slake Sojzx oz
ol &= AL & T AT ol AES HrtEel F
7V E “‘7}T«l gheFo] THaste] Wb iz o] 3
go] golx A Yehd AxE AJZHEn

ZA ke MSD4 > MSD3 > MSD2 > iz >
MSDI1 =22 3.70%, 3.60%, 3.16%, 2.39%, 2.16% <o
2 yeht AlEZre] 792l ztelE HUTh Lee JW
(2013)2] FEEENL HylEE A AFojHs FEo
el S7rgeE 2AMYe] fAasta xume Ut
gthal Baste] B Aol withe] AES UEhith

3 o] A Rz 1.10%, MSDI2S 1.02%,
MSD2E 1.03%, MSD3S 1.06%, MSD4= 1.10% 2 Al &
Zholl FolARl Apol& Blom thxad AR =99 A
7hgo] 71 B2 MSD47t & AlEE°) Hlsl 3& &
ZFol froldo® EdA, A9 Hrbgo] FtEr
5 3 FEFS Fohuth

T8 o] g RS 34.89%, MSDI-S 36.11%,
MSD2E 35.92%, MSD3S 35.32%, MSD4E 35.18% %
A =92 5 g H7}3E MSD1o| T2 A5Ed Blg)]

=

Table 7, Proximate composition of white bread added with
Makgeolli sourdough (%)

Sample" ;:::; Crude fat Crude ash  Moisture
Control  10.33+0.00" 2.39+0.02% 1.10+0.00"  34.89+0.01°
MSDI1  10.21£0.05" 2.16+0.00°  1.02+0.00°  36.11:0.06
MSD2  10.17+0.01™ 3.16+0.00°  1.03+0.04"  35.92+0.03"
MSD3  10.13£0.05° 3.60+0.03°  1.06+0.00 35.32+0.01°
MSD4  9.98+0.01° 3.70£0.00"  1.10£0.04*  35.18+0.03
F-value 8826 15250.14" 3.45 106.76

Mean=£SD.

1) Control: white bread made with flour 100 g and Makgeolli

sourdough 0 g; MSDI1; MSD2; MSD3; MSD4: Makgeolli

sourdough 5 g; 10 g; 15 g; 20 g.

*d Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

"p<0.05, " p<0.000.
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& 1552.66 mLE YUERNEIL 2P A= HU1E
uho] By 1422.20-1481.66 mLE A7 ALY E$-9
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Table 8, Volume, weight and height of white bread added with
Meakgeoli sourdough

Sample') Volume (mL) Weight (g) Height (cm)
Control  1,552.66+3.05"  415.66+0.57°  13.16+0.15"
MSDI1 1,481.66+1.52°  413.00£1.00°  12.86+0.05
MSD2  1,4523342.51°  412.0041.00°  12.20+0.10°
MSD3  1,438.00+1.00°  409.00+1.00°  11.76+0.07°
MSD4  1,422.6742.08°  405.00+1.00"  11.43+0.04°
F-value 928.01"" 31277 721.89""
Mean=SD.

" Control: white bread made with flour 100 g and Makgeolli
sourdough 0 g; MSDI1; MSD2; MSD3; MSD4: Makgeolli
sourdough 5 g; 10 g; 15 g; 20 g.

** Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

™*p<0.000.
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Table 10. Hunter's color values of white bread added with
Meakgeolli sourdough

Sample') L a b
Control 82.22+0.17° -0.24+0.83 16.31£0.32°
MSD1 81.44+0.10° -0.63£0.15 16.43£023°
MSD2 81.010.12° -0.54+0.00 16.530.02°
MSD3 80.88+0.04  -0.66=0.01 16.560.10°
MSD4 80.71+0.17° -0.66+0.03 17.28+0.06"
F-value 166.42"" 1.639™ 292"

Mean£SD.

" Control: white bread made with flour 100 g and Makgeolli
sourdough 0 g; MSDI1; MSD2; MSD3; MSD4: Makgeolli
sourdough 5 g; 10 g; 15 g; 20 g.

“! Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

"p<0.05, " p<0.000.

N Not significant.

Table 9, Texture characteristics of white bread added with Makgeolli sourdough

Samplel) Hardness (g/cmz) Springiness Cohesiveness Gumminess (g/cm2) Chewiness (g/cmz)
Control 1428.42+176.04" 0.92+0.00 0.61£0.02 881.73+£90.36" 815.61+£92.25%
MSDI 957.23+23.74° 0.92+0.00 0.600.01 576.71£0.22° 533.25+2.01"
MSD2 880.80+16.36" 0.93+0.01 0.55+0.00 487.18+2.89° 453.03+0.64°
MSD3 841.13+2.90° 0.83+0.02 0.59+0.05 425.76£9.07° 428.69+7.08°
MSD4 683.26+14.02° 0.94+0.02 0.59+0.06 395.79+20.15¢ 378.02+18.04°
F-value 120.84"" 3.55" 034" 218.33" 161.74™"
Mean=£SD.

Y Control: white bread made with flour 100 g and Makgeolli sourdough 0 g; MSDI1; MSD2; MSD3; MSD4: Makgeolli sourdough 5
g 10 g; 15 g; 20 g.
™! Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

EEE

'$<0.000.

™ Not significant.
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Fig. 1. The sensory evaluation for acceptance test of white
bread added with Makgeoli sourdough,
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Fig. 2, The sensory evaluation for different test of white bread
added with Makgeolli sourdough,
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