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ATE 1

FAARG JdE Al AU FFE WA HiAES x3etE wh3T)o HEse] widketa, AR A I
FarAT de BA A dFE A7l sl HEsY EdidEte AES TEste Atk
AR

AT 2

Al 18l doA, 7] Adl @18 dFE T AT FAMYA BeHFTola, B4 814 45 T 759
FAMYA] SHF RS EHoE e WY

AT 3

Al 18 i, A7) wiA S Eglele werE AFEY uAIE Y3 dAE EIetE AL EH R e
W

AT 4

A 3%l oA, A7) FAY AL Feud eI & (polyvinyl alcohol)dl AE 5=

ol
-
rlr
T
)
L

A 18 A, A7 Al @714 dae SE2EYS FEEE(Clostridium butyricum)©)il, B4 37174
2ube] o o) ZA | 2~ (Enterobacter aerogenes)$l RS EA O R = Wb

Al 5%l oA, 7] SRAELUS FEEFl W dEzuE dojmAlvse] w HFRE 0.1 WA

1081 AL EAoR = W,

A 18kel]l QoA A] wiA= w4 20-40 g/L, EAY 1-10 g/L, K.HPO, 10-20 g/L, KH.PO, 1-10 g/L,

NasCells0:S - 2H,0 0.1-2.0 g/L, (NH,)»S04 0.5-3.0 g/L  v]ZFLA(trace element) S E3Hel= AS EHo = 3}

Al 7 oM, A7) BAYE FFF2A(glucose) EE FAR L A(sucrose), AAYL Q4 (urea), WolF
=& (malt extract), &XFEE(yeast extract), F=(peptone), EHE(tryptone) &2 FTAHE TOZHE A
Ex

w shfolael A& BHom ot .

A 138kl QA 7] AAHATFE 12-36 A7 AL EAH o = W,
A3 10

Al 18l JolA, 7] BT wM%e pH 5-7, 2% 35-40C, 2 100-200 rpml.E FHEHE AL SHow

Ylzo] BT o & FAMNE WIAEAE,
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T o@FE AFFS YY) AFEoldW aEigud QU4 BE U £ der, o & a4
FUE AL Fa Yl o $4@ 2R2EAUS BHIFY HEFL W S o] FomE T i
Fo) HEUEL 0.1 WA 12 3= 2ol t% kR,

2ot o] ATk AR el A7) wliR= B 20-40 g/L, A4 1-10 g/L, KMHPO, 10-20 g/L, KH.PO,

1-10 g/L, NasCeHs07S - 2H,0 0.1-2.0 g/L, (NH,)»S0, 0.5-3.0 g/L % w]FU A (trace element)S F 3= Aol
}7] &ol A & 5W3 Ago] gle 3, F aFE E3ste] widaty] 919 FALE wiA|
2, 2 wWAAdAE “EFuRAT o E835t] AFEEIT.

2 el A7) mEFda(trace element)= WAEo] Ao AAsHs Hle Firel wel Zelrh glont
REA] AFErhdd d4E weke Aow, E #yelA= NaCl 0.1 g, MgCly - 6H,0 0.1g, MnSO, - 6H:0 0.015g,

FeSO, - 7H,0 0.025g, CuS0, - 5H;0 0.005g, CoCly - 5H,0 1.25% 10" g= X3} trace element solutionS AMg

B odbgof qlojA, AV BAYe FF 30 ~(glucose) v FARL2(sucrose), AAYUL QA4 (urea), "o}
%?%%(malt extract), &5 F=E(yeast extract), HW=(peptone), EHE(tryptone) & TAE F+OZHE
glgl fufoldel Aol mpgkAsitt. B I AAldelM = 7] dAade dFelA peptone, tryptoneclA
Fo] Fgom, ALYS AHE8HA] 22 WX (no add)dlA = Fa Aol A e Aoz ey, dAo]
=
=

o] Qe T3 FFS A= As & F AT (= 67¢=x).

o] Favks AN, F7] @AA afgel el gAML WA JER veHTd dldrd o

L. o

F7F Fwsl BAE g e of| AR Jhesiu, whEAslE 12-36A1%F, TS whEbA sl 20-2841%H1
A& 5RO

g ek A, 7] Eeel w2 pHl 5-7, 25k 35-40T, B 100-200 rpmo.= s}
T Aol nighAsith. A7) wigzae B odwe] Axcelel o], 7 T wEujd Al AMEEHE wgEd
& Bz A ARHA QL A1 wFe) k]l AFHIelE (37 T, 160 rpm)ell A H7], ke

2oyl b2 o] wEw, B oawe w9l 20-40 g/L, @49 1-10 g/L, KHPO, 10-20 g/L, KH,PO, 1-10
g/L, NasCells0:S - 2H,0 0.1-2.0 g/L, (NHy)»S0; 0.5-3.0 g/L 2 v A (trace element)S EFseE FE22EY
O& FHE s dHZHE do]ZAU 2] Eduds o] & TS MARAES ATt

E o o] F£AMAE v x| A Bl A, ﬂ‘%FL1$ii*@uw%)Et FAZQ ~(sucrose), BALEL 2

Z(urea), “uo}ﬂ‘zfas(ma t extract), TR FEE(yeast extract), = (peptone), EHE(tryptone) &2 T4
H woRHE AduE dhfolidel Aol uhekA s},

ug el HAIE fleF FAEQ &
o)}, AN S Bl 2 vy S L AJAF AW ). o)E AAdE ux B 1S oAsy] s
Aol 2 weo] W97} o]E AAlde] o3l AlghE =

AN 1. &% 75 2 iR o] FH]

Nlﬂ f

¢

2 g AMEE 7o BAYS FAGROR st VA 27 A dEaE B3 Fie FAMEQD /714
(Organic Acid), C0,2 AAFSIE A&, 54 d7|A<l AE|2uHE oo A2~ (Enterobacter aerogenes)

KCCM 401463 A d7|A¢l SF22EYUS KE|8F(Clostridium butyricum) KCCM 354330]H, d=n| A& 1
FAEANA 7 BEgste] ATk, #72 Bae FAn] A (agar-plate) AEIZ 4 CTolA IFET A

9

2 #goli= Medium No.2, Medium No.71, E3}uAE A}8-3}51t). Medium No.2 W\X|= Enterobacter aerogenes
ek iRlol A& thS3 2t beef extract 3g, peptone 5g, D.W 14, pH 7.0, Temp. 37°C. Medium
No.71 WA= Clostridium butyricum FdulY wviXol ZALS t&3 Pt} : yeast extract 3g, beef
extract 10g, peptone 10g, soluble starch 10g, glucose 5g, cysteine hydrochloride 0.5g, NaCl 5g, sodium
acetate 3g, D.W 1¢, pH 6.80, Temp. 37 C. Zgujx|e] A& &3 Zt} : glucose 30g, peptone 5g,
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KJHPO, 14g, KH,PO, 6 g, NasCells0;S - 2,0 1g, (NH,)2S0, 2g, trace element solution (NaCl 0.1 g, MgCl, - 6H:0

0.1g, MnSO, - 6H,0 0.015g, FeSO, - 7H,0 0.025g, CuSO, - 5H,0 0.005g, CoCl, - 5H,O0 1.25% 1074 g), D.W 1¢, pH
6.7, Temp. 37 T.

wjx]e] %7] pHE AdA3s}7] 98le] potassium phosphate bufferE AF&3FTH. D.W thal E3hu =]
KH.PO, 9} KHPO, S 2+ 0.3M, 0.5M, 1.0M¢] gdor wtEo] ZE3dle] %7] pHE AA3 buffer £ 14
ST ¢% A2 279 okAHH pHE FAISFATE.

AAld] 2. AL wjA] 9] HHIE 5 EFEF WY

A v A (agar-plate) HEIS] #F+E loopE= ©]-83te] WA Medium No.2, Medium No.71 ®j#] 100 méol A%
(colony) AZEsta ¢15Fu|olE](JISICO shaking incubator, 37 T, 160 rpm)olA 2U7t wjeksic). #5<] Are)
& FHA3)slr] fste] 3~43] wbE vt o, AbA A-S-(pre-conditioning)o] H AFEllA E3tulx]d HF
sieith. Aol HES wols glove box(Ny gas) WolA Aasiglon, Fuld wix|oA FE3] FIFi
S HHZ AdFE syringeE o] &3t 1l (1% v/v)E Esux|o HFdhct, Zhuiore] A9 En. aerogenes :
Cl. butyricum = 1 : 49 B]&=2 ¥jXo] HFeATMix). & ¥Ix9 %S 100 mée]il initial head space:
60 m¢o]t}. head spaces #2JoA sampling® @ 213+ serum bottle W2 head spaced] W3S 7hetst Ao =
Al Buo] ek & A gasHH gasT 9 N9l B &l o] vl Fa3si).

ArgH
LE A

HAE 2 & bottle Woll 715 vl o] o=z 23t AHS A AS7] $95}e] syringeE ©]-83}9] serum bottle
WE g7 AR wrEolF ). wjeke o] (37 T, 160 rpm)olA F7], owkS zA A Hlgslict.

Al 3. Z3hujA| ] HA s}
T wjA e HAEE flete] ¥ kA dAkE wEkste] dde sl WA vAEe] Al ol

Mg 2 QS mRE 249 pHY BlWE 98to] potassium phosphate bufferZ o]&3F %7] ﬂﬂﬁ ﬁg

5.0, 5.5, 6.0, 6.5, 7.022 MAA3}a, HRTOZ buffers AFS3HA &2 w9} vl AFsATH(= T
gk buffer®] E%E 0.3M, 0.5M, 1.0M2® 3slof EH&AQ] buffer®] AMES AFATHE 2). TAU H]E%
$ete FFFZ L2 (glucose) 9t AR A (sucrose)E AHESFAL, lag timeS WA THE 3, 4). AU
Zrojgke] mE HlaE fste] ©AYU9 S 20g, 25g, 30go® Wl AFSHUTHE 5). A HuE 9t
o] urea, malt extract, yeast extract, peptone, tryptones ZtzZ} 5g A Yo} o] 7}x] A4 ZHoA 4|
WIATHE 6). YAZ L-cysteine AFE3te] JFS dolry {714k A 2 A HES EASATHE

7).

%= 13} 2+, Buffer® AFE3F %7] pH AA viA 9} buffere] kol wE wiX|o| A Enterobacter aerogenes®
S (p)eh 40 HAAER(gp)E HER Zgzolrt. kHelx & 4 9l%el, Initial pH 6.5,
buffer conc. 0.5 M #jX|ellA] @&o] 7P %o, BufferE AMEsHA] &2 HiX ol = pH7E S78IHA 27
w59 Aol =t F3E T, 1.0M9] buffer HXolA = pl7F A HY ol Eoj-A] 3k A H459 A
ol ool 1 @ottt. Bufferd] w7t & w) HlAFEEE MIE 6h(3.85 ~ 4.47)2 HIREARE 49
HIAYAFEE 2H(10.80 ~ 17.80)2 AFo]l& HAATE. 9 AFo] =uhx A F49 A I Frtste AL
ofytt., &, FAAL WA Aol HAstd w 7 4G 2 A Aite]l Fulg .
= 337 4o|A ¢ o], Lag timed Hu =& AAEEE glucosed ¢ 20h, 215.3 mé/ € /hol™, sucrosed
4% 36h, 98.3 ml/ ¢ /h=® YeEPWon F F4 AaEd = glucose?] 7F- 431 ml, sucrose?] A5 427 md
ol & 5ollA, AP <FollAE 20, 25 g/L A o] B oz Hol A9 AHE Yo 30g
ol AgelE dF7t 1 o)y BAYS AM|EH Zekit.

o

T 69lM, HaYe] A A peptone, tryptonedlA E&o] Ekow, AAUS AREIA| 2 HIA]|(no add)dl
AE i Aate]l A9 gle Aoz Kol daddo] 739 A JFS nXE AL & F Jduh. L3 394
S AFESIS Aol Ml wlEste] o] Aol AFEAL(Z 7)), FrIAte] AA - AR R =
%7] pH 6.5 A4 wix]ol A o}x|EAl(acetic acid)] o] Wokom (= 8), ol X9 A4 3o} AdH o 4
a2 AES AT (E 9).

wt2} A, Enterobacter aerogenes, Clostridium butyricum, &35 Mix)e #Z ®ix ZAL initial pH 6.5,

potassium phosphate buffer conc. 0.5M, glucose 30g/ ¢, peptone 5g/ ¢ ©|t}. ©¢] glucose@d FA2AAF mols
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S E3] 10-2009-0082779
Enterobacter aerogenes 1.058, Clostridium butyricum 1.061, E3ta(Mix) 1.194019, wixeo] t}zFe]
Bs ArkstAY wke-719 A71E AA skl bl tid AdS AA e L A (H, mol/ml glucose) & T
d At
A 4. HA3E vjA A S G &g FAMAE WS}
7] HAg wixel A EFuY HE $ 3, 6, 9, 12, 18, 24, 36, 48, 72, 96, 120, 144 2 168A1ZF ZH
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Reagent Method
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