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ABSTRACT

The studies were carried out to optimize a new starter for bread fermentation. Two
strains of lactic acid bacteria and yeast were isolated from Kimchi. These strains showed
good condition for quality bread fermented. The strains identified as Leuconostoc
mesenteroides, Lactobacillus brevis, Saccharomyces fermentati and Saccharomyces cere-
visiae. The mixed culture of four strains was due to the synergistic effect by interaction
of these strains.
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vjgkele] A2 Sugihara' V2 Fadla) ALLSATE WrLE 10%2] 2o Heky
(59g9) W71l 590mie) B& 71Dl YrHF g7 1x10'Y) FAFS A4F £ &
3 HE3te] NELS vrEQri(starter culture 20ml, powder form 0.5g). o] ¥jFH 9
A9 o 2 10g/L glucose(Difco, U.S.A.), A2 2.2 3g/1.2] peptone(Difco, U.S.A),
3g/L9] yeast extract(Gist-brocades, Netherland), 3g/L.2] beef extract(Difco, U.S.A)E
ARSI 3, @A o] A ARl skim milk(M &) 100g/LE
AH-51%TE starter cultures HE A 30T L8olA g4 &3 F A
w2 30~32T9] ujYg7lolA 16413 WEAIFT EE FH9| pHE 3.8 o|UAth

3) Y A=

RG] AHEE ARE L2UE(HFA ZHE 155), Aol2EAYR), FY
B, £EY(HHEL | 2EFERYR), GARHMETH R BADG
g1t

2. =0 2]l A Alg

A4 LAB 82 2 A4E 913 1% peptone water2 A3k 107'~10° F=2
A3t 1 380 1ImlE 3} plate count agar(PCA)Z H 3 wd3t F A2 <«
4291 5~7TellA 120412t vjekste] YeRd colony?] 5 Aldle] A 7
2 39tk FaF 23S Y8l FE5F §30] F5E plateE 30TAA 7243
o HF3le] 712 el s colony & F442 3t A4 289 337 5Y
&l Wb o & MRS brothol] 0.002% bromophenol blueZ 3 7}3F wjjx]o]] 25T ellA 724]
7+ wjoksted JEPd colony S #3, $ho] Qlu F-& S He RS Leuconostoc 2.
2 A3l n o] YAV FA e AL 9= colonyE Lactobacillus2 T3}
o A48t} m-entrococcus agar(Difco)S AH&-3te] wWjA1o] colony Pediococcus
2, AL Streptococcus 2., BN Aerococcus2 AFEITE o]de] 3PS 33
HkESle] HFR|E Felgtt H 2 yeast-malt extract agar(YM)E A8-3l] LABS}
A% Wio 2 A3k

MY g F3E 200mle] MRS brothel] 0.5g E3ta] 30Tl Al 16~20A)13F et vl
o} ZA A} 48] 228 MRS broth 10mliE 27 tubeol] 231 8000xg, 8min
AARelsld FAS AAk FA 9] MRS broth : glycerol(S : 1) B &E 74
freezing media SmlE 231 Vortex mixer2 & 4j0] & & cryo tubedl] o] FA] -40

T2 YE3tiGmin). Y58 FF< o] ¥ f FFL A starter2 ARSHIATH

3. Alwo| =
A AzQ R WEE AHARS Falo} <Table DT} o] BHHA. WFL
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(Table 1> Recipe of standard bread

Ingredients Flour basis(%)
Bread flour 100.0
Water 58.0
Fresh yeast 2.0
Sugar 8.0
Milk solid non fat 3.0
Butter 3.0
Salt 20
Preferment 250

spiral mixer (Maximat, Germany)ol] A 52} zt2to] preferment® FYsla] A& 1
B, 3 128 vreete] 259 9438 dAAIZ e ojf Wk 27THTh
FAE e 259 FNEES 27T, 80%2 RE 13} DEA A 247 LFEA]
2% ”]LH ‘37‘]% 300g% #&3l sto]E2E AHEsle] MN2E W U A3
270 & 600gS Woll Y1 38T, FGE 85% 231 HFEHNA 405 proofmg/\]ﬂ

247]9_5‘{1:}]"3 Korea)ol] W31 WE 2207, AL 200TCo| A 3087 & T A A2
4 43 ThS PE film 2A)o] Yol Lol RBSEA ABE ALEAT

4. N =M 2N

1) SIl0

714 BA2E 95l HPLCE AH&3Hath o] €8 o] 5AH 0.15% phosphoric
acidZ A28l 0.3ml/min 52 £33l 00, H L2 integratord] AlAFE Al E5.9]
peak BAL XFo E23 viwsle] AFsIATH

2) Softness

preferment?] Z{/E Zuldled A=g Aol crumb softnessi= rheometer
(Compac-100, Sun Scientific Co., LTD. Japan)E Al&3} %314t 24 Alge
99 50(H)x50(W)x50(D)mm F-9 & Ze} AHEStAth 958 Fel18 AHESHR
o] A ZE-E mode-2, scale-1kg, table speed 120mm/min, chart speed 60mm/min, set
depth 70mm, Chart range 200x1(mv)=Z 3} T}

3) Volume
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2)who] 3]+ loaf volumeter(National Cereal Chemistry Equipment, U.S.A.)E A}
2319 3Tk

5. Zs&A

AES Hrhe AV WS 7122 99 10359 BeArge] 53] WEso
Hrlet & 1 H7S U+ scoring testE 0]-8-3}o] Q—]ﬂ(appearance), ZZ](texture),
u(flavor), SHtaste), A2 7Hmastication)s 2.2 A e T AL
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{Table 2> Cell number of LAB and yeast from ripening kimchi(CFU/ml)

Idenfication Kimchi - 1 Kimchi - 2
Lactobacillus spp. 1x10° 1x10’
Leuconostoc spp. 1x10° 1x10*
Pediococcus spp. 1x10° 1x10°
Streptococcus spp. 1x10° 1x10
Aerococcus spp. ND* 1x10'
Yeasts 1x10° 1x1¢*

* ND : not detect.

Ag-go 2 Felstes FIA °] LABQ} Yeasto]| 22 o] oA JigH o R ¢4
E2l€ LAB 20733 A WS Bl 3 Yeasts 432 oz A AHA
AP 873 0. 2 design® modified sourdough 2|2 A}esle] A 23 qBE
oEE F Agsltln 93" T#FE MAREHez Ee 439 rE modified
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sourdough ¥} HiFLEE ST, 16T, 27T, 38TE A3 5T AAY A
£ &4 &%, 16CE AW 713A AL HHo] FHolgke Bad wal 439
2olH 27T, 38T 247 A% BN EF 17, 24 BE L= 4% 2AE
=9}t 2t 43 £5x3 2 modified sourdough broth Smidl] E&]7F 1 WFo|& HE
331 5T, 16,94 w3t A2 120A]7F/ 27T, 38ToAA g3t A& 72412 wiF
% optical density(600nm) =3 0.2 Z} LLojA BF A& o] ity Add &
FE Al o o] LABE @402 FEd o058 U oFEed ¥
Gram M3} catalase ¥H-2-2 2118} t}-3 API identification kitZ 43153 E2E
#Hn)7 A2 FefS QI3 F vitek system yeast biochemical cardZ o] &3l &
A}, Ay <(Table 3>3} ).

A BAG00 AE& xo] FL2 Aoz YEld AL &4 A9 LAB=
Leuconostoc mesenteroides$} Lactobacillus  brevis?] 2%o] A¥HEA: Yeast:s
Saccharomyces fermentati, Saccharomyces cerevisiae 2%0] MY A} AYUH LAB
£ Ztz} 200ml2] MRS brothdl] HESIA 3L Yeasts YM brothol] 22} 3 Fsled 30T
NA 16~20X1F 18 wjF FAAZTE 8] S4E 2429 broth 10mlE 2T
tubecl] ¥ 31 8000xg, 8min Y4 Ee)3td FAE AUt TA ) broth : glycerol(5 :
1) ¥ &2 743 freezing media SmiE ¥ 31 Vortex mixerZ 2 410] & ¥ cryo tube
o] fol FA] -40TE YE3Ach WEd 5= o F 4E S AT starter=. AL
HAuoh

2. Hi Formular &3

Gut u| A v ol AHgH = viIXE AE AW T A 837 dE A A&
o5 FAle} 713 EAE A A go] EVIEIER Ao BEF uigde] 4
B 24E A of gt}

E Ao A7 2ol 98] gHEo]A] = saltn cracker?] A Zo|x] LAB%}

Feld 5] EF g A gy 23S 2H3AT o] F HFe

Al ALt g 2 WL 10%2] B9 dgdS BEn gagdoz
10g/L glucose, 10g/L maltose, BrAU 7} HAAPe] B2 209 skim milk(A &%
e 100gLE A5ttt W% starter culture= FE A 30T 2BlA F4 3l
B8 & WS g 1x10'S Z Ee £F HES AFS HEUT

(3 culture 20g) W FY-2 30~32C2] vigr]olA 16A1F TAAFT 242 &=
o2 wjel S -9 sl gl S B2 4% F4LE (Fig D3 (Fig.
Do Atk g 2 BF HF A gAE 4 R 2 AFE AARIAE
AL $HFTOEAN G353 4 IS B FUTE E]F v oll = vk Al
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(Table 3> Idendification of strains and fitness of bread on temporary number

" Temp.” _
No. Identification
5T 16T 27T 38T

L-1 - - - -

L-2 + + + + Leuconostoc mesenteroides
L-3 - -

14 + + + + Leuconostoc mesenteroides
L-5 - - - -

I.F6 - - - -

L-7 - - - -

L-8 - - - -

L-9 + + + + Leuconostoc mesenteroides
L-10 - - - -

L-11 - - - -

L-12 - - -
L-13 - - -
L-14 - - -
L-15 -
L-16

L-17

L-18

L-19 -
L-20 -
Y-1 -
Y-2 -
Y-3 - -
Y-4 - -

|
1

Lactobacillus brevis

Leuconostoc mesenteroides

+ o+ 4
+ o+ 4+

Leuconostoc mesenteroides

Lactobacillus brevis

Saccharomyces fermentati

+ + 4+

Saccharomyces cerevisiae

I
|
+ + + + o+ + + o+ 4+

+ o+ o+ o+

") L-No.: LAB, Y-No.: Yeast
D Temp. : incubation temperature of modified sourdough medium.

w2t YA F2ehe yeastohe @2l LABE 9% AIZHEE 162417 ¥ 3331
Z23H 2o 2 Jelydth o] A2 yeast®t LAB2] co-work systemol] 2]3t Aoz H
olt}. of2] sourdough ATo] wWa2W S exiguusSt L sanfrancisco?] ZEFL
Sanfrancisco french bread'”, Panettone®oljx] tlEFo]n] S. cerevisiaeS} L. sanfran-
cisco®] Z3H2 gluten-free sourdough, 94 W& sourdough systemol| M= FASH 73
22 2 £ k9 [ sanfrancisco®} $8% sourdough B R(S. exiguus =X S,
cerevisiag)7te] GdA BAIE dZo] FEA 4] model systemO 2 LA Q)
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{Fig.1> Growth curve of single culture on the strains.
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<Fig. 2> Growth curve of mixed culture on the strains.

o] AL WEA co-work system?} FQ AWIE L. sanfranciscod] Z2L 93
Yeastol] 9J3] A4 E £ amino acid, small-peptide”} 2 83}t}=d] e} ¢ L &
BOME S cerevisiae’ 250l AY A7HESI7E £X1E wo] Aoz o]t A
298 FEdvtn BaFe] Yokt Zx2d) o3 ojulwite] WHEL Xg W o}
o] :=AK(valine, isoleucine)o] F-Z:3 ujxjo] W LAB2] $4& 71538lA sl&t)”
webx] £ A¥E 5o AHE LABS Yeaste] 2HE A $E FE3] o] &2

+ Aee 4% + Ak
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3. M MM ZAL

Aol ol EF TEN o2 AW AL 5] e gAY {714 &
2k Almhol sofiness, volumeS ZAIATHTable 4). 2RI {714 3k
32% AE 7ZASIE T softnessE A4S Holm R Zvlte] TEEHTh
(Table 5>} vtebd 5 AT -2 EF vlgY o Alzd A we] A7t o
Z7o) vlaf A U A0 2 Hol LAB + Yeastd] 3 aoe] Awaye of
3% Ao wokdr)

{Table 4> Characteristics of mixed fermentation culture

Organic acid (ug/ml) Softness (g/cm®) Volume (mi)
Control 164 120 782
LAB + Yeast 112 105 825

{Table 5> Sensory score of the bread added with mixed strains

Characteristics P:g::t Control LAB + Yeast

External

Volume 10 8 9

Color of crust 8 6 7

Symmetry of form 3 2 3

Evenness of baking 3 3 3

Break and shred 3 3 3

Character of crust 3 3 3
Internal

Grain 10

Color of crumb 10

Aroma 10

Taste 15 12 13

Mastication 10 7 8

Texture 15 11 12
Total score 100 79 86

V.2 ¢

AN RN fAEY ARE Peldle Be@Re £ ML ol gl A
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378 A3}l Bt] T8 HX2HE B 2] ol(lactic acid bactria) &
23t AW BA0NA AF o] L2 Ao Vet AL 54 AX 9 R
2 Leuconostoc mesenteroides®} Lactobacillus brevis®] 2Zo] AYE|Q 3, yeasts
Saccharomyces fermentati, Saccharomyces cerevisiae 20] A o). &g 459
TFE A3 EZUYA co-work systemS FAdH] TEAXZ O FHE HAF
Atk
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