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The influence of two process parameters (starter and fermentation period) on sourdough bread qualities was investigated.

Bifidobacterium longum/Enterococcus faecium/Lactobacillus acidophilus (a

mixed culture) was used as a starter.

The five production conditions tested were: Control (sourdough fermentation with yeast); LAB 1(fermentation with
mixed culture); LAB 2 (fermentation with yeast and mixed culture, respectively); LAB 3 (fermentation with yeast
and mixed culture); and LAB 4 (first fermentation with yeast and mixed culture, respectively, followed by a second
fermentation using the combination). The LAB 4 process showed the most favorable fermentation characteristics
upon CrumbScan analysis, and the highest specific bread volume (5.14 mL/g). These results were reflected in the
sensory evaluation of bread produced by the LAB 4 process; the bread achieved an excellent overall acceptance
ranking of 3.7. Upon firmness analysis, the LAB 2, LAB 3, and LAB 4 bread figures were 113.67 g, 111.97

g, and 113.50 g, respectively. Thus, the firmness of LAB 2, LAB 3, and
the control (93.20 g), although the aroma compounds of bread produced by

LAB 4 bread was higher than that of
the five processes did not differ. These

results show that LAB 4 bread had improved sourdough properties, compared to control.
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ZZAA71tH4,7,8). HF=olA= HAZH o

54 2108 g o] thokst Wil 59 o2 Aaly 2 Lactobacillus sanfiancisco, L plantarum, L brevis,
< F21 & s ke APATEE 7R AL ok gRrER] Leuconostoc mesenteroides, Streptococcus ﬁecium 5o o
xﬂ“@“m'é‘% Hho] Q19jF o= EE—% F7Vste] o] & starter sk HjAlEo] 4 A JloH o]E WAES starer= ©]-&-3}
2 AMgStE 3, X9 S-S starter® AMREHE I 3Th(3,4,9,10).
sourdough & 2o} ZFxg o *‘E I3 S e TE Y HE-s o8 i 537t Aol 23, sourdoughol
Foksol ofgh who] RujFoiet 44717 A% Sol Atk A acetic acid= A19HS 738kl k= WA lactic acid= =¢F
(1-6). 2T a2 5 g8t AR -, kTl A oS- U, U]-%LE% lactic™} acetic acid®] Bl-&°] 3:1¥

o 7P AsEr)
#1381 4+= sourdough A|ZA] AREF2] Aglo] F Q3]
e a7 webA starterd] F2 0]

L
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SR B E FY3 wjF o2 A xSt etE 5 U3 starter
o] HaSAS 7] ofHT Starter= ARS-H= VA
5 A o] SR ER] ok AJAHA AL, o
E rAEd o3t 249S 3|Tsl] o9 Egh rAE]
A4F batch7F Debgloll wet m| g ESY] EA4o] debd
Atk T AFAGAM = 7150l THEE Ak H
2Tt 7fEdsle] o] GMP (Good Manufacturing
Practice) A|doA Az & EFglslo t7 Rz AAksiar
AT B AFAEC] Fsdd AP AT e Auldd
o= FE o]&3lA olF Y& 5T (Bifidobacterium
longum-Enterococcus faecium-Latobacillus acidophilus)E
2l0]9] 2% SO 2 BFFAT thy BT Holsl=
FUFikre] 78 S38I9S W, FolHQ 7502 &
7het A9E =&

B longume E-5frofe] FHolA s = 9
o2 FUFalde] S24s A, E feciume ¢4
3} ool =28 F1W, L acidophiluse ‘LFEANAIER
lactic, acetic acidE ¥ A2FeITH(13). o] ATAl= 4%
o AR&o] JhealH, AdAeE tg Fuirt 7t
probiotics F|AYE-o]t}. AKacid) A4 SHAM, B longume-
acetic} lactic acidE A AAAE 4= = WHH, E fecium
3} L acidophilus= lactic acidS A A3 3Hct.

Starter= 7}t 48 BT AMAHFo 12
Al APEEER fol|A] AFe WS HHAA dd=e
AAHANM e aFE0°] gt AT da=F A o
ARHE SO W] AWEAd] 43S = Aogke Ada
21FA o] FHRE Aol A ArkE AFAE AR
A, HZol] Wi sHA AYstaL Qe 2 FHALE 39
& Atk Aol ARt FAE EFTTE starters=
Aelstdtt old & AolM e HdE BddTe 2
95 v &3 A3 sourdough breadE A|Z3)aL
2548 vwssc

o

ME o
Mz F=H|

B Aol AR A8 BT F(Mixed culture)=
Bifidobacterium longum (5.0X1010CFU/g), Enterococcus
faecium (l.OXIOHCFU/g)-T’Jr Lactobacillus acidophilus (1.0%
10"'"CFU/g) 2 T35 °] 211 Cell Biotech*HGyeongGi-Do,
Korea)ol| Al Q39 Th. & X (Saccharomyces cerevisiae)=
A AR 2 Jenico FoodAKSeoul, Korea) A3+ AF8-3F1th

Sourdough starter H|Z=
A8 EHo} FHE EFTTE ©]&3 sourdough
starter A Z+= TFS-3 2o] S7FAE A Z 3 THTable 1).

Control & 7271 1,000 g, & 1,000 go} A8 &%
0.16 g& o] Wk=7|(Kenwood, Havant, England)S- ©]-8-3}
of 5%3F st Sk &7 Hobd I3 L&
30Ce Julsx 80%% =% ¥d 7|(dough conditioner,
Sungdonggiup Sa, GyeongGi-Do, Korea)ol| 2] 204 7F &
a3}t LAB 172 287 1,000 g, & 1,000 g3}
8 BT 14 ¢& ¥ Control 2 22 Z700 A
20A17F Bt TEAIZTE LAB 272 Y7 500 g,
E 500 g JPE BT 14 g& Eo] 2047 B
HaA7 A Z=EA7EE 500 g, & 500 g9 AlW-E &%
0.16 g& o] 20A1ZF Bt LHEAIZ AL 287 T3
T} LAB 372 ZE97EE 1,000 g, & 1,000 g, AH&
BHF 1.4 g2 A& aF 0.16 g2 Yol 2047+ B¢t
WA LAB 4= 7 500 g, & 500 g2 S
B3Rt 14 g2 o] 15417 5ot a7l Ay AEdrt
500 g, & 500 g AME EF 0.16 g& WOl 1543t
B HEAIZ RS 287 EFT F FU A 104]
7+ For wra A Z T

Sourdough bread M=

FED7F9] kS 10022 7]F 2 Z sourdough starter
£ 35% 5202 H7Iske] Table 29] viES-E T3} 229)
Az th Ee AEE W5 91 12HP 3] ¥=7]
(SM-200, Sinmag Bakery Machine Co, SEC, Taiwan)E ©]-&
slo] 1ol A 187, 2tko g g Fot wiEsiqit) 12} 2 E
T 2% 30C, ZHEE 80%2] WA 7oA 903 HEA]
Zith a3, 9SS 450 g8 EEete] A2l A 1581t
FLEE Al7]a1 o] rlEX] @A 202 YolF
Atk OneloafZ AJ33te] 7F2 21.5 cm, A2 9.7 cm, =9]
95 em?l 2% S Yol M}k 22} Ya= 2% 35C,
FHEE 0% LA 6083 LA F, S1E 18
5C RE 170CHA 7712 38 6= E(FAO-7103,
Daeyung Bakery Machinery Co, Seoul, Korea)ol| 4 283+
Tk SE A2 el Aujo] AeA 1AIZE Wzt
A7l & vld xR0l Ho} HAsFATh

CrumbScan 244

¥ 570 2152 sourdough breadE 242} 3714 ovenol]
A Ao} Aollx] 247t WA F, A A7) (Daeyung
Bakery Machinery Co)E AHE-3l] 13 mm FAZ AH31%
o} Ao] AZAHE SAHE HIEE Fogh 5, A
o] 71 TLFER 8HAI ] TS Ayl o] &34t
Alwko] EA] B Mol & CrumbScan (American Institute of
Baking/Devore Systems, Manhattan, Kansas, USA)S- A8-3}
a1, o]H]*x]= HP PSC 1310 series (Hewlett Packard, Palo
Alto, CA, USA)E ©]-&33th AT Azt g F<
AE =017l A & F9dA 10% o1 AFAY
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Table 1. Production of sourdough starters

Ingredients ) Sourdough starter”
. 1) 2) Time (hr) ) 5)
Flour (g) Water (g) Mixed culture (g) Yeast (g) pH4 Volume changes (mL)
Control” 1,000 1,000 0.16 20 42 25
LAB 1 1,000 1,000 14 20 4.1 80
500 500 14 20
LAB 2 43 225
500 500 0.16 20
LAB 3 1,000 1,000 14 0.16 20 4.1 190
500 500 14 15
LAB 4 10 39 240
500 500 0.16 15

"B longunE. feciunrL acidophilus *S cerevisize. *Data are from Chae er a/ (22). *pH at 20 hr (25 hr for LAB 4).

Wolume changes at 20 hr (25 hr for LAB 4). 9See Materials and Methods.

Table 2. Formula of sourdough bread

Ingredients Flour basis (%)
Sourdough starter 35
Bread flour 100
Water 60
Yeast L5
Salt L5
Sugar 8
Margarine 3
Non-fat dry milk 2
SK-10001) L5

"Doughconditioner.

(intensity=0.1) =717} 500 pixels (size=500) ©] o2 L}
b FES 4 AR AAsHon, 1 #9119 FE
2 10% (overlap=0.D)E 33Tk 3] 742 2o} Zo]
19.5 em2 3t 7P SFsgh 8HA Ao ©AS 7t
3INA EASt O P g E A9E Ak

Nt o

HEH £
Sourdough bread®] 3= AACC methods 72-10 (14)2]
TAAEHP o2 SAHsIAIL W] FAE AT & FIYE

FAZ o] vlEHmlLjg)e2 YeERASITH

Firmness &%

Sourdough starter= A 23} sourdough bread®] firmnessE
ZA4slHtt. 42 Texture analyzer (TA-XT2i, Stable
micro systems, Haslemere, England)E ©]-8-3}%1 1, 36 mm
cylinder probeE AHE-3FATEH SAHE 22 12.5 mm 77
2 &ofo] 23R, A Wojg] o] FHFolA F WA}
Al A 2w zezta) 2w goje] o] 7 SRSl A
< AQg F 27 Aus HAAA AMESATE AERE
cylinder probe o}l %ol oL v AFrich A2 2w
ARl 2R3k 2 AlEE A7 625 mmoll A9 25%
AL e wl] Q23 33 W 23] 1 BER
< yon AMES S-S Table 37

Table 3. Setting conditions of TA-XT2i texture analyzer for
measurement of firmness

Mode Force/Compression
Option Return to start
Pre-test speed 1.0 mmys
Test speed 1.7 mmys
Post-test speed 10.0 mmys
Strain 40%
Trigger type Auto-5g

Data acquisition rate 250 pps

Sourdough?| & ME24

Sourdough starter®] &F Sj® FAof o] &3}7] YA &
a 59 Al 5 g¥S 31 40 mL vial (Supelco, Bellefonte,
PA, USA)ol| 211 AA}F = semi-vocs 2 o] A= 7100
FAST GC ANALYZER (Electronic Sensor Technology, CA,
USAYE AHESkch vl AlEvich 5 Wy Sgsos Zu)
g AR E o] 83t SA oM, Ade HAAE e
Welth Al871 vk wjeict 1l vial s o]8-ste] 2] 09
L5 SASRoH, o] uf ok A= HA WA thH] 5%
ol o] FXZ T Al PSS FUT

ZHSAAL

Hs7AM=  sourdough starterS 3 IHE
sourdough bread& AHE-3FR L A2 A 197 X5 &
Aol o]-&stAth Hes A QU F9ois S A HA

=
Aol ejse] AN 3, WA el AFsh A}
Hol AHgE HEE ABSAT. u AP e ABE
RO AZE At X Age) AT EFHATS
Az o] AR 4T} WAL BAGE S
2 Agle] AUABS AN F, FFH HARA

: QDA)S A3}t

ofx

tlo o
offL ol

T 2

(Quantitative Descriptive Analysis
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57T Al SRR Aie] Mo 7 SRS A9
g 1272+& 247 Al gatdal, Akl AFEE A=
54 A=W o R P12 Pyler (16)°0 o3l AAE &5
E91 %29 A(crumb color), 7132 FEl(grain), &7+
(texture), Z(flavor), Tl(taste)Z} HA|Z<QA =Z(overall
acceptance)> =73}t

SAHXE|

28+ 1-way analysis of variance (ANOVA) WHo 2
AR staran. 24 A3e WEgeEease o
B A

K

1 X}
=

4 ﬂl. =t

=

CrumbScanol| 2[5t #to] EMEY
TA7I7E o]t o] FARAL

A A e, W FAG T R B HAR 9
L3t e AAERE w59 AIB (
of Baking)ol| 4 7}3} CrumbScan EA1HPH S B 1o
2 8-5} 9 tH18). CrumbScane o] 437 7]
&4 7139 FH), Ao F9o 44 57 T 4719
AFELS AAF o2 AT F e BAFITH19).
Awg mwsh A BREFE olgud Az
sourdough starter2 YH= sourdough bread®] 573-& Hnli-
A13}17] 9]¢ CrumbScan®] 344 23+ Fg. 13 2tk
CrumbScan F7HEA1eA Uehd 3 AFA3S 240 Ig
Sk 27822 em x 2.2 cm)S YERA™, sourdough bread 2]
), 715 =Ees Fu), A2 FA9] A= Table
40 JERH ATt Table 40 Yebd 235 H LAB 49}
LAB 29| 337} 217} 2,1419} 2,102 mL=2 YEfY thz27-9]
F1Q 1,865 mLET o2 o' =2 AAs Bk e
By w=59] S g 8o oste] AR, A
F9 FAHTPAAE v 9 FQ3 Fiolth £ A3 4
I A G PR BT E dEoE ARSS A
Hop R 3 B TE Es AHSAS A

o
-

[e)
-

SAFASRE A 4184 A1E (2011)

97t F7¥ete 202 YERA Comsetti 5(15)9] 284
Fob AR Btk Ae] 3] e g Aozt
iAo zs FA9 M3k 7K oH, MukEoz w
o] o] ojFal 7182 ZUE(fineness)E A LERT
th LAB 19 2957} 869= 714 =9H0.1 LAB 42 806
7 gstom g tiA|Z o R Fuvt S5 Ve 2UE
= wgko) o291 Akel= UATh 7189 FAL s
k= B Foll 7o) 7k=E Este] weojzl Aow
71E] 284, el gk AlEHe] 7)Fo] A3 A7)
= PR He] FAol we}t JES veThlS). 2EE
£ &40 Qe 7139 A7)0, 7139 Hexd=rt ¥
A &de] 7]go] 2t 71E] A1zl AEE
o] REYHI v 245 FAse 71T 284
- LH S BA) dom, 7152 &) (elongation)=
Hhese] w7), It 57) Hgel g HAe] 8L
2 Q151 Aol S uh=th0). 7189 FEle 7139
7 F3 g2 5] APE vlugt Zo g T FE7) 102
2 Yehal 7)Fo] A dsE FA7F Zokth2l).
277} 1.419] B3t LAB 2+ 1.562.2 18139 A
7} E=9%4an, whHe LAB 4% 1422 Sgith 739 29
=7t wow Ao Axrt ¥ Aog Yeh IF
S0l A1 AfolE HolA] ettt Z A(thickness)2
W] R 2 o] i Fio] HE et Ao
ANA dAE mgor FAH, A FAVE FHAY
AZoNM F27] & Fe7} ofojof gkt Sourdough
bread 429 FA= WEZT7F 027 emZ 7 gFsroH,
LAB 4= 038 em® 7P F4A Yehd #2121 2ol =
Kol FJPH 3Tt AE aRE 77 ARSSE SR
AdA BT AW a5 ) AREste] Az
sourdough bread®] A2 FAZ} T/ Ao Z Yeht
FeH BT ARl JEks we o= Al HTh

3, Lee (18)= AlW-Egol wE 7449 F7) Hal=
HISHAS W, w7] 257} 55, O dS o
BETE, WEAIRN] gs o, 18]al 7] Alzte] S
TE W HAo FA= St 29 skth Sourdough
W E AU ES Bz A wkel wkEe) pH, A,

Control LAB 1

LAB 2

LAB 3

LAB 4

Fig. 1. Images of CrumbScan result of sourdough bread produced by various sourdough starters. See Materials and methods for

abbreviations.
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Table 4. Characteristics of sourdough breads produced by various sourdough starters

Control” LAB 1 LAB 2 LAB 3 LAB 4
Bread volume(cc) 186597 1,980+11° 2,102+43° 2075464 2,141£04°
Crumb fineness 85411 869+59 847429 808+22 80641
Crumb elongation 141005 1.56+0.03 148+0.15 1.46+0.02 1424005
Crust thickness(cm) 027£001° 0.30£0.03" 0.35£0.03™ 0.29£0,05™ 0.3820.05°

USee Materials and methods for abbreviations.
"MeantSD with the letter are significantly different (p<0.05).

CO, 72~ Aol ofgt Ma & FollA zfo]7t HAY s, 4
HH O = o] ARE3le] WS A|ZA = o] FAol| 3
S F#t}H1,2,5,6). Table 1°] Yl A3} o], LAB 49]
g 7]7ko] 25A17F0. 2 TFE 47} 9] vl oA &4
2047 Bt =0 2 Aol A wlang 571]19) 2AF A
= LAB 49] 3¢ HP—ﬁw] pHE 398 714 Yigtom, wi=s
mess cylinder®l g ©] sourdough®] §-3& 743+ 2 7ol A
= 20A17F 25417 A ZH2) 290 mLe} 240 mLZ LERY
2 FERT HE g0 A UEiETh22). v=e] A% E
woafa o, LAB 404 -89 71 & A7 starter o]
273 Zpo|7} HiE9] W E s FXshe= A%E 7HASH
Y Zy=c}. Chang® Ahn (7)2] ?i:rLoﬂ}ﬂ% sour liquid
ferments®} RO HFWAHS H|wA], GRS HdE0F
AR A Btk Erhal B syl o, 1?46& A= sour
liquid ferments AME-A] WE5-9] pHE WSIA|A &R0 B5-S
ZZA71E olfrollA 7IIgtar ARt

Sourdough bread2| H|&Zx} firmness

wel FAe WA Fad §=FY s
sourdough bread®] B]-8-2 3} firmnesse] =74 A3}E Table
sol UERIRITh Awe) ulgAe wEe) B4 2 wE,
i g Sol olsle] AREEUR3), 455 mL/gd)
control®l] B13l LABI1, LAB 2, LAB 33} LAB 49] H|-&-%-&
Z¥7Z} 491, 5.02, 4.58, 5.14 mL/g 0.2 =11, 53] LAB 49]

Q_;Go] 7 34 e —n—-quO 74].c>](p<005)E By
t} Az oz Awg §RUS AR E control 2]

Table 5. Specific volume and firmness of sourdough breads
produced by various sourdough starters

Type Specific volume(mL/g) CFV(g)l)

Control” 455:0.16” 93.20£13.35"
LAB 1 491£028" 99.5710.07°
LAB 2 5.004021° 113.6743.26"
LAB 3 4.58+0.41" 111.97+0.86"
LAB 4 5144027 113.50+8.67°

Compress1on Force Value.
See Materials and methods for abbreviations.
IMeantSD with the letter are significantly different (p<0.05).

R} A B3t Ag-g aRE I ARgste] Az
Sl sourdough starterZ TH= sourdough bread LAB 1, LAB
2, LAB 3, LAB 4¢] H]-8-2{¢] =LA Ul Barber 5(24)
& sarter® 1S Ag30] AL Hnsiele ),
wo| 237} 2715 FEee 2ol FAET B
shed, Bole] 27k AT A7He PAATIEE B
QoI AFET AU BATFE sarenE AFEA] A
EA =S & ASE AZE U Sourdough bread crumb
9] firmness (A%) A#E thxTo) vls] LAB 2, LAB 33}
LAB4 9] firmness7} #2431 2to] & H AT o3 23
= A BT ARE St ARE A o
ueto] S7HTE S v gttt Corsetti 5(15)2
At startersE 2E|shHA] 2o} WEA] W] firmness
AL8-3) startere] 5o wet @b we] x&7)| 7o)
Z7VeE firmness’} 7130l Ha13 T Gul S(2)
o] HANME § cerevisiacst A2 T79 fiHtS o] 83
sourdough bread A|ZolA ALME3HE Akt 7ol et
crumb firmness7} Th2 A YESTE $HH Martin (25)
crumb®] HEge T fibrilso} o] 7HEFGol A A
He AEdAtety] 2l veidtia Akt

N

Sourdough bread2| & ME £4
waxde] wE FPH Bt el ane] el ot
sourdough bread®] & AJH-S H-2I3 7&4— Table 6 LE}
AT} Sourdough breadoll A= 0.62%, 1.3752} 4.90%9]
A BARE FEol T8 F AR oA OUJ] sourdough starter
A &2 FAFUH 3.65%, 445328} 625%9] 3F ABE
o) AEHg o} # 7ol AolHe At WEeE B
of mAEo |} A 3 & 421 wheat protease 32
obliibe AT e TR o5 AgE AL B
5ok ome} 2R WY  olrke, WY Aol

FUI

¢

[o

ﬁrl

& PR 4 A7t AREHA, His: $- o] E o]&
Sk WA =Y Fo] 1242y EE= sourdough bread A%

o) AF&-3} sourdough starter®] o] 35% 2 Yrolx g7
& iAol 7) wHIgE Aoz wHE
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Table 6. Aroma compounds (% area of total peaks) in sourdough
bread according to sourdough starters

ﬁlf;;e‘(‘stg)‘w Conro? LAB1 1AB2 LAB3  LAB4
88% 34.2%5.2” 362414 382+08 39758  34.9+0.1
137 277+05  337+09  313t04  296+40 27.1+0.1
195 - - - - -
205
240
335 - - - - -
365 - 2112 06%09 - 24%12
395 - - - - -
445 28405  3.1+08 77412 36:01  24%06
490 26817 188t14 18009 197:10 289+16
575 - - - - -
6.25 34101  35:04 15401  43:10  2.1:03
795 - 0.8+12 - 1602 1116
8.05 3043 - 08+1.1 - -

URetention time+0.03 (sec).

See Materials and methods for abbreviations.
Mean+SD without the letter are not significantly different (p<0.05).
“Where in blank, no or little peaks (<0.2%) were found.

=)

)
)
)

w

Sourdough bread2| ZHsZA}

Sourdough bread®] ¥5 AAFA I+ Table 704 Hol&
23} o] 2mko] W Ao [ AB 13} LAB 27} B} Ao =
e LAB 37} LAB 4914 242} 3002 =4 YElRst
t}. Crumb®] Ao W3t Hrl= 2.6~3.00.2 HurE oz
S el O, 94 %1 Afol= WA 44Th Lee (18)=
el F Shefo] WSE Ao AL BrolAH, Hi=o]
LH7|7to] S7VEE FA ] Alfo] o] 2R o3}
of o) FHZITkaL SFF =, B AFdA dav]Zho] 254]
Yo 2 714 71 LAB 49014 A2go] 71 o5 A Yelhd
Afe olg AT AR fAS BAFETh Ve
CrumbScan®] A¥}elA 7139 1ol 71 & LAB
47} 2 (grain) AALNAE 7P F93 A o2 e,
718 Aayo] 7 =2 LAB 30| 7 E2g Ao
2 FJriEA o AnkE o2 FoH]l xfo|E HolA| ekt
th F7Htexture)S A3 £O02 TAS W FEYHFS
L7l AEZ LAB 47} 718 R =Y, S cerevisiae

Table 7. Sensory characteristics of sourdough breads according
to sourdough starters

Control” LAB1 LAB2 LAB3 LAB4

Crumb color 28106 2606  26+07 30107  3.0:08

Grain 28:10 3108 3007 33106 2709
Texture 28067 2205 23+08 22t07° 21406
Flavor 29809  33:07  30:07 33107 3309

Taste 27109"  29+08" 31:09° 33:07° 3.1+09"

Overall acceptance  2.840.8"  3.05:0.6' 32:0.8° 32:09° 37:09°

USee Materials and methods for abbreviations.
"MeantSD with the letter are significantly different (p<0.05).

ThS AR ti 2L 7P dest Alo® HrbE AT &
(flavor)ol] i3t H7}+= LAB 1, LAB 33 LAB 47} =4
Yebskar, 1ol vlsl dg3 B3t} S cerevisiaes 7t
zZ} HEaAA TS LAB 25 AZE7 9gton, s
cerevisiaeTHS AFE-3F ) 277} 71 A HoE Qo
971 ZFol& gidth Bhtaste)oll thEF H7F= LAB 39]
717 E7) VFEFAAL LAB 2, LAB 48} LAB 1 502 41535}
AL AR 2ol & Bk AAZAQ] F4 % 7Hoverall
acceptance) oI A= t&T9} HIW S-S W] LAB 45 718
X 5313931, LAB 2, LAB 3% LAB 1 <2 2 A3 %7} Hr}
HR0H, F222 2po]E Btk ZE8HOF LAB 42
TH= sourdough bread®] 7]8-0| 71 T3t R o™ F7t)
3 Fris 7P REYR A2 e 3 st
gt Hrle A d oz £ Holla AAZHQA F2H 7}
AME 7P =4 Wb ARE g PR
LAB 4% YHE sourdough breadZS A3 3}4 T

ol

o of
i =

|91
N
)
Lo
>
il
i
*
i

N
s
N
x
ok
pata
=
2
o
o
tol
il
=
o

o] 7P =94 LAB 49| H37} 7 34 YERTh 71%
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