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SUMMARY

Baterial wilt(Ralstonia solanacearum) and Soft—rot(Erwinia carotovora) damaged on
tomato and oriental cabbage respectively is the most economically important
soil—borne pathogens. The disease disperse fastly in high tempertaure and the infected
plant wilted in short time to die.

Bacterial wilt of tomato spread through the soil. The bacterium enters tomato tissue
through wounds in the root system or stems created by plant stress, other pathogen
or horticultural practice. The entered bacteria invades the xylem and destroy the
tissue and cause a sudden death of tomato. The disperse of bacteria is by furrow
irrigation or surface water, cultivation, transplanting, wounding and pruning. Infested
soil transported with seedlings or with farm implements, or infected seedlings are a
source of long—distance dispersal of the bacterium. High temperatures (for example,
30—35 ) and high soil moisture favor disease development. Control of bacterial wilt
is generally very difficult. Fumigation with chemicals like basamid is often used to
control soil—borne diseases; however, it 1s highly toxic and not practical for obligate
bacterial wilt control. Soil is the primary source of the disease and the bacterium
survive in fumigated soil can invade the root. Both crop rotation to nonhosts and
planting of resistant cultivars are useful methods to avoid the disease. Grafting
susceptible tomato varieties onto the rootstock of resistant wild type lines is widely
practiced in korea. The promising antagonist Streptomuces griseusBIG182—B1 grew
on agar plate as linear mycelia and its spores oval, the results on morphological,
physio—biochemical characteristics and 16S rDNA sequence alignment revealed that S.
griseus0104 belonged to Streptomyces griseusATCC25497. S. griseus0104 produced
antibiotic metbolate in Medium 1 broth. The purified material selected after affinity
column chromatogrphy (Amberite IRC—50) has antibacterilal activity on £
solanacearun. The infected root pieces that remain in the soil provide bacteria for
infection of new tomato roots. The bacteria can survive in diseased tomato debris.
The bacteria are released from the roots of the affected plant into the soil and can
infect neighboring plants.

Biological control is one of the more promising approaches to reduce the disease

incidence and yield losses caused by this disease. Based on antagonistic activity
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against K. solanacearum as well as biocontrol efficacy in the greenhouse,
Streptomyces griseus0104 selected as potential biocontrol agents. In order to find a
suitable antagonist inoculation method, we compaired the methods of root—dipping
with soil—drenching in the aspects including rhizocompetence, biocontrol efficacy under
greenhouse conditions. The drenching treatment resulted in a higher biocontrol
efficacy, and this method was also easier to operate in the field on a large scale.
Field trials were conducted for further evaluation of this antagonist. In both
greenhouse and field experiments, the isolate S. griseus0104 had good control effect
against bacterial wilt. biocontrol efficacy of S. griseus0104 was about 80% in diseaed
farmer's field trials. Three antagonisists cultured in pilot plant fermentation, and the
cells harvested by centrifuge was dryed by freeze dry or spray dry according to
temperature resistance. Pseudomonas Putidal0301 and Bacillus licheniformis grew
well in large scale fermenter and the cells were produced as powderd flouer. Two
microbial pesticide named as "heughyang" and "cheungothan" did not harmful to
animal and envioronment and biocontrol efficacy on bacterial wilt on tomato was very
promising.. To assess the safety evaluation of S . grieus0104 formulae, Test was
carried out in compliance with the Testing Guidelines for Safety Evaluation of
Pesticides (Notification No. 2006—7 issued by Korea Rural Development
Administration) and EPA Guidelines (OPPTS, adopted ; 1996.2). and there was no
clinical signs and pathogenicity on Acute oral/Pathogenicity test, Acute intravenous
toxicity/ Pathogennicity test, Acute dermal irritation test and Skin sensitization test.
Also there was mild irritation on Acute dermal/Pathogenicity test and Acute eye
irritation test. Males and females of SPF Rat, Rabbit(NZW) and Guinea pig showed

the same growth rate in body weight at the test period after the treatment.
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A3} Ralstonia solanacearumf.% &

_27_



o XrEH 987 BARR
EvtEIVEE S Agor s E7klA 2Aste] SR A9 gle Ao oddEh

Aas7h eaE kel Atk wEsigont Eabt flol WAlel gle Aoz 153

_28_



Oy 7. ERfEHE

2. vy TAE A7 A
7t EGU MREERT

Pseudomonas%: 5% King's medium BEjAoA] HFMAE WIS (#F5S, Bacilluss:
352 FAEYS Hago dgste 90T autoclaved] 30%3F G 2]eh F Nutrient agard =]
AFsle] JAE HE o ZEH endosporeE At 5, Streptomycest Lockood's chitin agar

AN FSdARE B8l chtinedl ol = dFEs wrweste] EESITHaE 8).

v, EEdF AFRELEEA
T HE T oFE AviEddel g A2 PDASH NAS 112 4]o] FHIE Plate
off 74 A F-28C, W 7—-25C) wjgstar, G el A wj#e} 3 #AE cork borer
2 wojuylo] glass—petri dish® %71 ¥+ Chloroform®.2 A& APEAIA AA Y FAAEE FH
sttt Fuked WS nutrient brotholl HE3ste] 16A17F Al (30C, 140rpm)3te] B4
2 33] AHa}td(10,000rpm, 10min) FAE &3t 0.D. 0.47} ¥ A 0.85% ]2 95l Aetae]
o} o)k Ao o=y Eyd & 40CE A3l 0.3% nutrient agar¥i#] 100mlel] 5ml&
A&kl A23}gk & basesal agarlA] 9ol 58k bacterilal lawns 18}, THlE A
ZAF A 85 Bacterial lawn 910l Plate & 2702 gxato] wjdet & &4 AX LA (halo) -+
Aeats BRIt Erka et o9 Wdwrol dig AFgEES Ijlsh] s w80
ol o FrE] s BelE $9 55 PDA-NA(LD IR 17 5(%-)9} o] A%
3UZE M FT F F oxysporums FSHYEt] AXAE Fcke dFE AW oR ERE

SHATHE 9). WAt sl Zatelo] gely #F52 TAHS Yo WEH I (—20T)33i

u
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[ Bacillus 4]

a4 8. EYnAd=Ed

F. oxysporum
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. A3+ 4
BE 9 A3ddFE5L mAEEFAX(Bio—log), P|WEEF A4 (Bergey's manual of
Bacteriology, The prokaryote—second edition), a4 ATA (3= 5& A EREAE)E F

a2 A% A KBuWlANA F=H3 #5= Pseudomons. fuorescens, P. putida P.

aurenthica, P. synxantha, P. marginalis 5%, @x8|sle] NAd HFsle] Est #++
Bacillus subtilis, B, polymyxa, B. licheniformis 3%, Chitin agarolA #d¥ A5+

Streptomyces griseus= 4% At} FulEH A dsidad=o] 2w S griseus01043F
T AAAZAN FEAAE GG A s FA e AT (aE 10) 2% 7
Toll B dFeke] A FARAE AsT 16S DNA A71Ad9S &498H7] 96t
o DNAE F%3tal, 16S DNA PCREH+ AAsiglon S3¥ PCR 4H=s A6
A7 DS BA e BAE 97149 (1,213bp)S DDBJ/NCBI/Genebank®} Ribosomal

Database Project 11| databaseoll X sAAMNS a3t A3}, Streptomyces 52 &

[e)

=

LEEl e AEEA 86 48t d5F2A Streptomyces griseus ATCC 254971

=

ke

(D63872)%}F 99.83% 2] F-AAAE YELNO] Streptomyces griseus® A EF JATH 17 11).

19 10. S, griseus0104 3 A}
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Streptomyces griseus ATCC 254977 (D63872)

Strain BIG182-B1
Streptomyces argenteolus JCM 46237 (AB045872)

0.005
—

Streptomyces ornatus DSM 403077 (X79326)
Streptomyces caviscabies ATCC 519287 (AF112160)

Streptomyces yanii AS 4.11467 (AB015854)

Streptomyces peucetius JCM 99207 (AB045887)

| Streptomyces beijiangensis YIM6T (AF385681)

Streptomyces purpureus DSM 434607 (X53170)

81 63

——Streptomyces venezuelae JICM 45267 (AB045890)
Streptomyces laceyi c7654T (AY094367)

——Streptomyces virginiae IFO 128277 (D85123)

Streptomyces clavuligerus JCM 47107 (AB045869)

Streptomyces longisporus ISP 51667 (AJ399475)

811, S, griseus01042] AEd2 9

2. S. griseus01049] EvIEXvISH A O 43z&

(1) MXZAE S griseus0104 FHEF B4k

FaEAANSE A ] Yl AbHulA o] vidkste]l HAE S griseus0104EAS
(25T, 120rpm)3tar, B
o]le EAAZs o] Fuballo] x3=

55 #0813ty R solanacearum 24X 7 ¥FSE & 1mlE FHe) YAEE(10,000rpm,

gatel MA@ F 28 2 el 10%spores/nl 53}

o YA se] FAZ AASAT TAS AAT e

o2 &
ﬂ

e

S

jus)

==

O

r l

S5min)dte] A A3 T 0.3% semi—solid agar(40C)ol] AEFst & R F3}o] bacterial lawn
S oSk, S ogriseus01045 ZF wjAlo] wjFsie] F=H|gE 2FEES 5008] §A 5k

R8s

Filter paper discoll 250ul &3 & =W H R solanacearum lawn$lol A3k t}L- 3
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0CHIFTINA T2AZE WG F AT AL S FREAALEE o FuA
AGIA 3) AxA3 BaAS BA6] & A WAzl FHELYLSO] P
Ak 53 FrdPMAC] Aadd BrS Wb A2 FFEAGIS] A

Al Zob o (1’ 12).

¥ 11 S griseusBIG 182—B1 Al dE AP AT ZAIS €3 wjA=A

=] 7 LR B!

(NH4)ZSO4 2.64g, KHQPO4 5.65g, KZHPO43HZO 5.65g, MgSO4-

7H,0 1g, Trace salts 1ml, Distilled water 1L, agar 20g, pH 6.8~7.0
Bl % 1 with 1N NaOH or 1N HCI

¥ Trace salts(Pridham & Gottlieb)

CuS0O45H20 0.64g, FeSO47H20 0.11g, MnCl2-4H20 0.79g, ZnSOy-

7H,0 0.15g, D.W. 100ml Store for 1month at 3~5TC

vl %] 2 Bl 2]1 + glycerol 20g, glucose 4g, 3F7F+ 10g, NaCl 3g
Hj <] 3 X1 + beef extract 3g, peptone 5g

i =] 4 Al 1+ yeast extract 10g

v %] 5 200g7 A=, Dextrose 20g, agar 20g

2] 6 beef extract 3g, peptone 5g

D
[B] ] 2]

3]
%Y 12, S griseus0104 viRZAE dEE A S
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(2) F4EF EIAA
aA AN A S griseus01042] FFEAMITE EolF wix|2E 20 L AAE|dro 16149

a7 E e oS A5 10'spores/ml FER HEEAL 2422CT LA Z7)ebHA 59

2

HjFe At 2 13). v HEeg W7 Q8 S/TE L1(vv) H7kst & 9488k
A 2 A ] S A AG sjde] NS Amberite IRC—500] E3AA F&HA|71 5 25N
sulfuric acid until pH 5.02 FZ3tFtH1H 14, 15). =3t 33k 54 /(25¢/16 L )=

R. solanacearum®)| ™3¢ e ZAlel] AL8-3}9 T}

|
=

713 13. S, griseus0104 N A uj ok
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S. griseus broth culture

l

Dilution with D.W(1:1v/v)

l

Cell descard(8,000rpm, 20min)

l

Amberite IRC—50

l

Washing with EDTA(100g/L pHS8.1)

l

Washing with carbonic acid
solution(15p.s.1)

l

Elution with 2,5N sulfuric acid
until pH 5.0

l

Carbon decolorization

l

Vacum drying, 20mtorr, 40C

a9 14, Al FEA]

2% 15, FHA A E e
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S. griseus0104v]FA NS ST 2nlE Tty 2 GAeE 529 R solanacearum’ A A s= F
AeFAY. R solanacearum® NBOl  10°cfu/mlz  HEsta, FHE FHAREES 7z

7]
1/1,000(w/v) 5=z 9o £t 30T A AgufFste A FErEHded Aedars 7 ojdr|zhd

—

2 wjgde 2}F35ke] Basal medium(Dextrose 10g, Peptone 10g, Casamino acid 1g, agar 18g,
D.W.1L)o| Z=dEudkste] AT = ez Molde 445 AT S griseus01047}

AR A EE 2 g ol AATHH 16).

’ -

logcfu/ml
»

2 e
o 1 1
OAl2 12A12¢ 24 Al 2¢ 48 Al 24

m— G griseus0104 a —Oxolinic acid, ¢ —control
a9 16. S griseus0104 vjFol N FulEH Ayt At g

(3) S griseus01049] EQU A%
BHezAE Al ARE EPAEE ErkE

£

rlo

v

PeEs AAE - EE] EHjetal A PSS 80g¥ Y AT AlolFaL
MNA NS S, griseus0104 HJFNE Eokol| 10°cfu/g.soil EE2 AEeT}; AH s £ 3
HHE ARESHA &S s EYoR EYW fUlE el 0.1%E Y WAdEEs
10'cfu/g.soil ©1ATE S griseus01045 23 A@Te] Eoh)] wgdes T THT) =7
FAHENL A 26 Foll= EGW AT E =Tt FA TR 1.7 3 0H2E 17).
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% Control

NN N N KN NN N NN

1917, S griseus0104 B A=

Z Ao EY 1g9 HYFUEE 100cfus ¢t FEAD
2 55 AF et xS xAlek A A7lo] AGEE 3) .
1,500,000cfw/g.soil® FA T71aHdth. S griseus0104 2] oA 270l Wl d =7t S716k
o} AJ7te] A GE Al Zhaste] 129 FERE WEl 748k0a 269 Fo= A x|

Exth wolArh(E 2).

¥ 2] AgA e ot v Bk FrlEHdd s (logcfu/g.soil)
_ ] g =12 =12
> Q 5172 2 5 )
A28 A 74T A2 5dF 12915 L9a1=: 2601 s
S. griseus0104 1.63 3.75 3.13 3.00 1.25
control 2.00 2.88 4.38 463 6.41

Fokggol WA ko] FolEudd BRI 2] 99 118 % Sl
Fof| BEnlEYES AASHA & thes)] 190 wz2le shy 714 v skh 19 g wkzke]

< &p7] el B¢ HYA RS AFeit B AN dedEs BErkE OFE7E

Ao FHste] 24 ~HA

Yot
tlo
i)
2
B
=
o
&
o
=2
i
2
%0
rlr
ol
o Mo

o] ERREel, AFW B v FoEwdd 2 52
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Bro] Helel Aok &= AV & mWe] 271E ASHL 0.1ge Eeta 10nlek oA At
Aptholl o} ozl vt el ity AP HEd EnEITEV| Hee AA
@ Y agE I gdlen, SAESY Erkal e B 500~700cfu/g.soilo] 1L, B
A= W ke Biee e 19 400,000cfu A dEakar i whEbd EvtE A%
3 okol AAlate= Balel] 7]91(2d 18)¥ Ao i)}

o,
4
=}
bt
ofN
)
o
l-'O
rlo
m

3. S griseus0104A1FA S AT AQ7|e7Nd
S. griseus0104+= vjok7|7ko] a1, B ApatEo] A 374 AFE-3FYE Nutrient brothol| A& 1
199} o] dAMSE R At A7 HE] oHa FoFTtel Badke Aol wig- oAt 59
o] A% w7k EvtEd W S griseus01049] RS FAI87] Sl Aol 2~33] A
gatolsl=t] olggt wAbE HE FaebA St AAlETblA Aed de A BT
E7|BFEE ool Atk B ATEEE S griseus0104E FHREC] JhEslal oA A
A

ek AFES e aAkel.

tt

2= o)
‘I‘M

ot
r{r

Z1%) 19. Nutrient brotht] AR

_38_



7h B ES 913 SR GulR] A

B AFAtso] AR WAATE FEleAY AT EA TN AAE AR &8
atol S griseus0104 EAFFS A=kl on 2 wix 2L S FIbskA e W
A elv) 2] (egg  albumin agar—EAB, Chitin agar—CB, PHSP), #32o]u]%u]=](Potato
Dextrose agar—PD), Al+Ful %Ful #] (Nutrient agar—NB)Z o]-&3Ft}. M| v %S brothS v A
2 FAEAoH (R 3), 20L vl 7 AAuAE 18L Y #EF3he] 121TC, 147 59 1L
HE71Ats T S Ald® APA LA A (Potato Dextrose agar)ell F&3ate] 28T
k7oA 159 wigFstel P EAE Fgete] Hagol AHE = AAuA 1nld

10*spores EE 2 HEaATh MFLEE 25T} 28°CellA 7], ankaba A wj el vh(23

o A wlj =] ¥4 v %] A H
EAB Dextrose 1g, KoHPO4 0.5g, MgS0,7H:0 0.2g, Fe(S04)3 0.01g,

Egg albumin 0.25g, pH6.8
colloid chitin 2.5g, KH,PO4 0.7g, KH2PO4 0.5g, MgSO4 0.5g,

CB FeSO4 0.01g, ZnSO4 0.001g

PD 200g/1L 57 7HAHEQ 9 Dextrose 20g

NB Peptone bg, Beef extract 8g

PHSB PD broth, KH.PO4 0.7g, KH2PO4 0.5g, MgSO, 0.5g, FeSO4

0.01g, ZnSO4 0.001g

1% 20. S griseus0104M A v F L AL A|
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Zk Az uj Aol wjFst S. grseus0104T W2 F7HA] AAAY o] A5l FHEHEHZ &
A WA SV BEEA AL, E3d FHFE AdigAA" dEEHA 2] A st
of WA W7t S7bsknh. el wjF 100]7bA] EAA S o] Foj x| A] ekgkon w7
Ztol 5 o] A 1y 203 Zo] dAGH R ASH ATt dAPGHE S A4S Chitin

brothell A 59 o HtjFEek(10%cfu/ml)ol] =Eatgom(2d 21) WUd FAIGHS S8
319 (5,000rpm, 10min) A& 3 3 skim milk, ZFAHE3E, beef extract + myo—Inositol & EFH

o Wol FANRAA Fe AEdhel g Aol et

7 / ~ —+EAB

0 6 cB

: 5 u///:'//*\A ’—*/* PD

f a4 = NB

u —%—PHSP
me B

24hr 36hr 48hr 3days 4days 7days 10days

a9 21, WX R S griseus0104  AYFA

. ZAE
(1) vR a2

HA Al AHE-3F 552 vl gul Aol agar 20gS FH7Fete] aotE
o] B33 3 10%spores/ml L2 FH|E S griseus0104 EAFE NS 0 1mlA HEd &
beadE A&l =R FaF . A Aol w3t S griseus0104 = 7] M| ALY
& stal, APV F2Y ZHoRTY IAUlS A w2 we TR A7)
© tEA #EE o 25CH]¢A]l PDAIA|] Chitin agard]A]e] F-7]9%LdS H7FeE viA|
(PHSB)OIM EAGA0]l 7FHAHF 59 F)m=r A= en 104 Fol= wix 1ml 7

6 = = —
10"sporesE &3 4= JUJTHE 4).
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8 22, S, griseus0104 EA}(crystal violet 934Y)

41 S, griseus0104 XA 87]1F

LA YA IAEAA A AF(Y) spores/ml
EAB agar 22 2x10°
CB agar 18 4x10"
PDA 12 1x10*
NA 25 3%x10*
PHSBA 10 2x10°

(2) wAFE 2 AA YL

PHSBAu| R o] A vl &F3t S. griseus0104 A= iAo Al S AHS =31 Hyt 4o & EslH
= EWel Ffrste] wgETle A FAEo] fge] ofytt. o]& sty 3] AUDAA,
5% ethanol, 1% AAZS 0] &3 A3} 1%AAZ TAS $86A0S vf &7]5Zo] 23 &4
I FAAH G 93 AR Al AL B2 AI7H(3,000rpm, 10min) ol EAHEE] 2 o] =3 E Y
ot AAR F8e A= AAE AAS § diFo] AYgAAE 27 1o =X ¢hofon

AEE = TS T4 FUTHE 5).
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=5

5] % 8] S. griseus0104 XA} ol o gk &k

WolE (%)
i’!’o W
12hr 24hr 36hr 48hr
H g 37 78 98 99
1% A A 54 87 97 99
3% tween 80 48 87 98 99

=4

T A, Hobg2AM|A NB, v 28°C

o
c
o
@
o
T
ﬂ
Do
—
=3
=
<=
w
o
S
<
3
)
oo
=)
=
03
o
()1Ir‘
2
MN
=)
=)
o
2
=
“|
>
il
A
o
O
=
w
ﬂ
(@)
=2
>
—
>,
N
N

Za A g el A
FA2(a) WE(b) b/a FAE(x)  lysozyme(y) y/x
R 52.9 59.9 113% 60.78 54.78 90%
1% A A 76.7 80.8 105% 66.6 64.6 97 %
3% tween80 64.1 66.1 103% 63.1 66.1 105%
MgEEe S A8 AWEge BFRAMZlt. wAMFeR FEd S

griseus0104 EAR= =el4, 34y G &3S 4A ot A AEde s,
ATANA AREAE 7ke] Aleks tAlE = Q= AXEREAZE Fual §glt $A
g Ams AlrRE ARSSHE NB+inositol, 98 A, HARERE ARE 2SI

4

tHE 7). AlgREEO0Z A48 NB+inositol

il
o
ofo
_OL
£
offt
iih)
o)
BN
ot
Fel
Y
o,
oz
4
-
s

0CL2AZA 504 Fo] 0.01% #Adtal, Skim milkz TAAZITEAE 0.04% F48)
a8y A% 30d0= AAawEo] NB+inositol 2t Ao] A2
A Edel A9 gl



¥ 7] n2AF 93 S griseus0104 EAAAAEE A

40C Z2AFA] A =13} (cfu/g)

RHZA 3 N N
AGA] = 109 = 309 & 50 &

Skim milk 3.2x10" 2.8%x10" 1.6x10" 1.4x10°
NB + inositol, 1.4x10" 1.6x10" 2.4%x10° 1.6x10"
AR 1.7x10" 3.4x10% 4.2x10° 2.9x10°

1% AAZ 438 Eapd et 500m PA 2] ol gob A% (3,000rpm, 10min)&}o]
AN wEa sheleke Talo] 4 E Fo WP7|2 B F 400mesh Aol F3}A]
7] MAF-2e7], FAA, A4 EAA 5 ARG AR A SaE deld TAE 3
3] QAR st tiAbEE oY AlAIA RS 3] AlASIL(100,0008) o) HE EE X

A= 15ml conical centrifuge tubed ©]&3to] 7|5 AASAY 89 LA+ H 3 A (skim

2

milk 300g, F5 1000m)ol] FEAA FAAZATY. FAREE BaAd d€3 22 1

L 7IAg@dZgt A0l 200m 5310 —55C deep freezerdl 12A]%F o] &4

torr A&EAAZ7NN AXAAY. 242 F FE3 A8E Had vdEAo] o] &

A F F 200mesh Aol FHAA Hdjgk A JAZ vpaste] F=uek o AAL 94
F3HA| A 2= ARSI T

(3) EFEsA S AA Y

oh AAE AES YR 10°spores/g7t HEE ALY 23).
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.
=
=

EgHE
AR

0'sporesin

€34 % SHAOkE 104

F71 #1871 =L

ANE AERS

g

B2 ]

ST 1™ 24).

4. EvEZAEY Y357t AAXZANE

7} S eriseus0104 Aol o FA LT =ZA}

h 84

g 270 “s7tel A 22

=

EEX

AlE

& 20050 HAgo]

;g

B HAAE E7E

ErhEErkE

]

o
N-20.4kg, P—

(S, griseus0104)S

13

=
2 A 3HE] 8= 800ke, B &

s

24

Dz

5(150

b2l

5]

12.2kg), 54 2kg, &4

K_

)

10.3kg

B

=]
i

1
R

+ 3004

Al

7]

A

|

(2) AA D S griseus0104 ¥+
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AztAo = 33 P53k Chitine AR ZES 1M NaOH9} 1.2M HClol 2A17F A w2 w3 3
243 ARG QA Axd F 0~21C HCl Yl ol ARA7E7} Fhald w7iA)

HCIE Aol W 3 Homogenizer (30,000rpm)® ZZo|= ArelE mlafst 3
200meshell FHAIA AFAH w4 e AAEstL MG B 1L 7 2g¥ H7lsiSith

(3) ForEAl st

@A) bl FohEwsat vhd ST A BAe] Sl B7blN b o] A}

gola gn PR FUERATAUES o 8T ABES Fsle] EolEg Ausla gow,
A

A Fso] & AAeth o3 A

i
k0
b
o,
[‘N
e
ol
N
fol
i)
N
3
e
2l
ol
ol
X
o]
S
o
o
)
k0
>
e
oo
off
N
s
=2
=
ki
M
o

=Ryel7E md S7kskaL

Fohey S 9 Bl QRS IO S griseus0l04 FAAEAE Bt T
Ae) P 44 F 209 olulel wAshe] e A3 & SN S, griseus104 A AT
A Aegest AZeEe] uek SR Aol7k Agteh A4 18] BAALH APTE 4
© Falo] Wuge] 12502 Ukt AASSITh A4 AR A 0E BEA e
AGTFANE 5958719 7.5%83t0] AT A B4 chitind B BFF APTE
F3 571714 2.3 se] 2744 EvkEssol ASSITHCE 8). AZHTE HE

= 39 8]0 Wego] 25.7%% AAaRT, AN BEAUS B AT

° 0.2% °l3tz 5ol FsRAln(E 9).

L

B

I
b

o

# 8] Wylalsrt A EGAIE (ABE-79 FT A2
A 2 -8 A 7] () S (%)
S. griseus0104 A 4%k 12.5
S. griseus0104 33| &=+ 5¢t 7.6
S. griseus0104 + chitin(33) &) 6k 2.3
+ A ot 100

PRAANA LSS FEINA A



i 9] WyaErt dAEGA D (HEE-74 T 44

A2 - A7) () S (%)
S. griseus0104 % = 7 3.5
S. griseus0104 33| B¢ 7k 0
S. griseus0104 + chitin(33) &) 7k 0.2
7 A 3 25.7

1% 25, AR S griseus0104 WHHIA| A &

W s7bs 3TR2EA, 23 T|A 0] 2 A FAANMIERE 7R 2004 EvulEH 1)
A7F A 20053N= S, griseus0104 FAA 2= HEkAo] A3 At s7F2 23(20061d) 0=

FohE PR Eol 02990k 8ol B F ErkE YES AN A E1F B murE

I'UE
O::

e
il

ek Ay ©yto] ZwE o] EAH I 1Yol BlFEo] WolEE ST 90%0] oIt ©]
HE n| 7 dzkel Axp WA ZH (Fusarium oxysporum) 2.2 EH1%E 9]
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]

27

A]

RESA A vl s 7}

18 26.

]

7~
F. oxysporum

[

RDES

Ene

5_]__

g‘l

9 27. F. oxysporum®l

I
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U ARE XrEEEAES SU3E AT 7IWAE

(1) S. griseus0104 AP E Aol o3 EGU EnlSH 4T TA A=A}
FohE WAEo] 60%014 FTke BYE AFte] shaTen, AR30cm, o] 20em E

ghxE Al e v EGESA S dA, AT, EEesAE A & Ee
YT HAALEREE A9u)A] (tetrazolium agar) & o] 43l0] AHE HIFE A

>
il
o
Ho
:tu}L_',
=
A
ot
HTl
o2
rlo
>
=

= Frtgnor 1A ZHESS AFH Hdor B

27} 10%cfu/g.soil & & w9 =9t} Fuje AFEELS YA (10" spores/g),

223141 (10° spores/g), <=3k (10°spores/ml )7} = =5 0] 8

S} o] Abate] Wolzb 10a(990m) 9] 1/6400H| 2 &A% 0] glo] A
ARS AT FEl2AY] 227 Fol FEW Aol 26T olFow FAHT AF

A2

A

sy
=7

o = O
M
=
il
ol
o
=V

o e

Azbo] Arel we AT WUF WEE A FaaH %

m{n
ol

A
ruh
rot
b
o,
M
=)
i
ok
(o,
=Y
s}
2y
[
0
B
QL
32
e
Jmt
ol
o
24
2
m§

o
9
2
ok K
ok

o
=

112}

% 10]. YHEY S griseus0104 AP =gl ot FrlsHdd YA g}

A E 102 A= AT AeF - -
108 ¥ 309 &
& A 40kg 6.25g 3.7 2.4
Hak4= 314 100g 0.016g 6.0 4.7
N A}= 5} A 2L 0.32ml 4.8 3.8
oA g 0 0 6.3 6.3

a3 28, EvlEH BYHd YERA}
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100mA 10¢ FHA o2 33
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it 12.5%9]

aFoiTh. Ak
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= A
84
=
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1,0004) 2

2] -l M

spores/g S

A
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Ry
1
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2
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A

. 10spores/g

H

ac=
6
()]

7}
_g]

9
4

SEN!
T 22.5%

s 107, 10°

S

8

3

3] 10%, 10°, 10

S

A
A

=

A= 10 spore/g

HolES RA=
I 2] 7ol A

(2) APE S griseus0104 AEZA o3 EnlSHWA FHNEFHZE
&

A g ol A

A

0| &L

e 0

5 PR 2888
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o EvtEXAEHEAE S EAE 2 A aREAL

ErkEA 7}

g

F A%

o

f
7ol A A

= H

3

=]
= &

golek. 5

gl

3]
=

Thgelel 9

e

< Bl dasuA 24

=
=

p 84

& % e

o] %]

&, aa7] %]

h 84

sk 317}e] H]

A7t

o

-
o=

= 7]

Pl glsl gRestEe §48% %O

S

2

g,

O on
T =

o) O
T

A

s
Ho
p)]

be o =

A ge]
& A

oF

7b AwukatE ]

st 5

HA 704 =97kA] )

@ yae

]

S o
@ o

olell o

0

i
K
)|

of AHEEHAE EuAl=TH S A4S

Q)
=

Bw] Az

i

(1) &

B

7kel wuA], S A, =elld A=

WA A5

-
R

gl

VEEEEREE R

il

—_
file)

ofy
Ho

o

=
=

o] 1m 20cm %)

71(3

(125:25:3:2:24w/w)H] &= 7+

o7} Ho]

p—

= o EA79

ok
i

< Hd 7PEAREel AEEe] 2EA

33 Huagoles AA &
7 EH|2%=7F 50C(15em zlo]) = Hgshd uwf 74| of4

QB BARS 75 12.9kg, 71 25.4kg, vF1dl4 5.3ke,

=
>

(53] HZA7DA]

fof g AT 2l Hje)

5]

o
T

A% 19kg, Q1AF 15.1kg0. 2 H] B A H-o]

P20s5
mg/kg

T—-N
% of wt.

Na

Mg

EC Ca
(dS/m) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

pH

(1:5)

1.9 15153

247 129 254 5.3 6.6

8.7

H]

217

0.5 0.4 0.2 0.1

10.7

0.4

6.4
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g Sle) W 0A, PheA, PR, A S R sk BgelA S
£E golFel SEANWE WEAR Hulurt w7 e J5agc vk

D3} PAEE SRR BN TG 2e7E 54 B ARALon Beas,

FARAES A7kl WEA HHE SR AARes WEANANG ErkEErEY it

ek Al Ax ol AA &lEo] Bl KviE el ek Adaat e Aew

AR A B A7 € (mm)
Y+ 2 3.2
A5+ 9 2.3
i+ 42 3.7
A A + - 2.1
o B 1.3

(W) FAbe37F g Ed] S ogriseus0104 A1 A4 2] &3}

T FAAIES MR T AR O - (125:25:3:2:24w/w) 2 Ao ra Azl EH]9

YH-s57F &57F 45Colst2 "ol war)t &y EH|o] S griseus01045 S48 (1kg/100
E)el 10° cfu/mZ 34 8 & Fu] IMT @ 10LA AEsrh(1d 31). ZH]E EHE= 200

H IMT A A2 1594 Abxsta vz sriade] wel Hgstelch 200793 2008 %4

PA7F ks o] 27 A ZE R EEA] QIAE WAt & Fesigith. 20058 ] FrlEH

a2 EnfEFALS T7]8190 0 2006d0E 7154

Aate] 597 FEste] A5 97| AlFElen Eek ErtEe] o] Eoith S

2

griseus01045 EYAETE o7 AAste] 2007d5

Aot

rr
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"r_/\z‘ﬂ_ Ayl 9 S8-0 5
T A WEEL 1% VRteR 697 =238igith 200830 ErkE TRl e 919
=1e] R4 =
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Al 54 wiFFEHEAS AddF

1. AgaFAE

King's medium B¥ix|elA @F=dE Aok o5 wolste] wWiFF58 L (Erwinia
carotovora)?t WA Fst] AX Y-S FMs= I 5 Pseudomonas synxantha, P. auranthica,
P. marginalis 33t WFF-E8 Aol sl Hole AFEARA, P fluorescens , P. putida
T JYAAY dtA-go] AATE Nutrient brotholl X 28y #5 Bacillus subtilis, B.
polymyxa, B. licheniformis 3¢t WA Al AA Qo] F3lsto] at=dgateo] SQlH It
HE ZQ AGAEL AEFAHHX] (Bio—log), MAEE-FA 4 (Bergey's manual of Bacteriology,

The prokaryote—second edition) #alsle] EA3FATH

2. AAAEAZ
Sy} EntESHo|| tjel dslzkg-o| SOFH Pseudomonas 5%, Bacillus 255 Y7o A A
37 A=s FA7FsI H#A7F Aol AR BUSsAAR Algskelsith Ay

Pseudomonas 42 K.B broth(proteose peptone 20g, MgsO+7H-0 1.5g, KoHPO, 1.5g, Glycerol

4n

15g, D.W. 1 L)l A w3, Bacillus £ DextroseS #7138k Nutrient broth (Bacto—peptone
5g, Beef extract 3g, Dextrose 10g, D.W. 1 L)l sjdstsitt. 1L Azt Te)] AA8jA] 300ml
& o] e (130rpm, 25C, 244178 & Al ste] M st w2z

1 36, AEAl A

7F gl R] A 9 ejgEA
T AZAS Y3 AA g viX 2 PseudomonasE K.B. BiA|o| A 247} vfj<F 3o
TAE Tl s 2dAxeH 95%2 w2 T84S B30, Bacillusie Nutrient broth

o 36A1ZF vjate] F&etles W HANHATE R FEES 97%th PD broth
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A=A Z717] 9|
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3l A
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FUE

(log cfu/ml)
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Uﬂb
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-
T

v A o
K.B. broth
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%
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do14
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o

30K, A500S—6N)
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> HH
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A}

(pH6.0)

Nutrient brothol|

o %= log 1012cfu/gd &<

e o E sl

°©
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A
o

InositolS 41 H.ZA|

A
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AEEEE
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¥ 18. A71RIE Pseudomonas spp. AFE FAHIA A

kel 1= P
A lh(l—org Affif/];a)* FARZA 24
20% Skim milk 8.7 skim milk 200g, D.W. 1L
Inositol broth 10.9 nutreint broth 25g, myo  Inositol
nositol bro .
50g, D.W.1L.

Nutrient broth 78 Beef extract 3g, Peptone 3g,
utrient bro _

Glucose 2g. D.W. 1L

PRBZA-AY(25+7C), HEL7]-PEH

(MRS A& Ad=] (Ao AE = BdE A

a9 37, oA Ad=[3] R AL E=EAH ]

3. BHALE

7k WA 127) v ASHYALR

(D). 74 2 2438

Adel WAo] Agd F7HEWE 67%)0A 7t FdHE T

3 Fastgitt. e SRy A AR5 (10:2:3:3: 1w/w) 2 4lo] 75471597}
F2MTH AxEginh. HEAEE wjFes] %

AR R o] Axstal, wEolH Y WAS #fal terfos U A (5ke/300%8)E A A
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ATl A= Gy 3ukE o 7 i 303 A (FH A 900%) FiEsle] AldS et ad
38). AL E 10%fu/gZ AFe ZF AJBE 1,0002 3|Ae & A2 20U & B 79 7140
2 33 o] Fw A A¥sia WSS Y| ZAREISITL AlFAY AT Eee

27%= 2005 % WS 67%H T A 7ASHGlaL, FAISH 759 At AT FA 2T
W59 WAl 62.6~84.8%% A SRAEAY. E3] P aurenthica, P. marginalis, B.
subtilis. B. licheniformis= 80%°]% & WAl &3= HTHE 19).

N _ (%) )
¥ E e T
I ¥ A 32.3 21.3 27.3 27.0 -

2 Pseudomonas synxantha 8.2 2.9 10.7 7.3 72.9
3 P, auranthica 6.3 1.7 5.3 4.4 84.8
4 P. marginalis 7.3 2.6 3.2 44 84.8
) P. fluorescens 7.3 10.4 11.3 9.6 64.4
6 P. putida 11.3 8.7 12.3 10.7 62.6
7 Bacillus subtilis 3.8 7.4 5.3 5.5 79.6
8 B. licheniformis 3.7 4.2 6.6 4.8 82.2

U 23RS T AEAYALR

(). s7FEgxA4 2 43
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A S TYste] 34733 H
shefo] Wol FH|eh EH|E 10a ¥ 1.5MTH 4
of Fate] Axsta, WEAHY WAE H

terfos 1A (5ke/300%8 )& A el HE3F & A3t

(
38). WAL= 10°cfu/g® AFE 2 AEE 1,0002 343 F A4 259 5 2E 59 7140

W80 32 4%% WHHgo] =tom P marginaliss 73.1%9] WAl EHE HITHE 20). A=EA]0]
AT MFE FEEt Hit TS AR A 347 BT FAE A v 26~34%9 At
& Helth

A& ks WA 7H%) T (ke/7)

T A g 32.4 - 2.310.2a

Pseudomonas synxantha 12.3 62.0 2.910.2b

P, auranthica 13.2 59.2 3.1£0.1b

P. marginalis 8.7 73.1 2.9£0.4b
DMRT 0.05
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Al 24, A¥nAE AFFALES AT dAZAY S

1. Pseudomonas putida 103012] g A A A3}
Pseudomonas putida 103012 7}A2} ZEe & & T+ EVEXEEY
(Raltonia solanacearum)® v¥\5F-E49 (Erwinia carotovora)ol tste] A&z & 7}
Aol EFA YA WA gyt

al ol MAEEer e AL wal, B
2] Al siderophre} 22 Zo]Eg At o] Hoju BT H1e &2
A=% X
U H

7}. Pseudomonas putida 103012 A8 daZ(5L) wig FF3 A+

(1) #AY&

TaZE s s dEel wax o wjddel ndwel o HAHE 2k
A7) $18ke] Glucose—lactate ananlyzer(YSI, USA)E AH&-3te] £45190th daxs

BE  9AFS  AAAZ Aoz A  gARE o mggEdae

)

off
(il

Glucose—lactate ananlyzer(YSI, USA)ZA 3} glucose HFH WS ZASHS T

o)

2
B

"
=2
>,
lo,
=4
i‘—";
off
k1
(il
|\
o
ol

71 Y38kl spectrophotometer (UVICON 430, Kontron
Instruments, Italy)& AF&3ITH &5 WIS HASHFITZ 48te] 600nmolA 53

s
a

(il
I
o
ol

2
iv
X
i)
k
oY
BN
FZL]

AFA (Dry cell weight, DCW) & L& ZelA 10mlE
gto] YAlRE Fo AEAe BEa AE AR wE gHe S dAze] =FS
of dgste] 95T 40~50 AZF A x AXF desiccatorol] H¥sHA SAET o]
Y= calibration curve® ZHd3 T OD AE DCW(dry cell weight)®= 2H4H8}3l

2
g

@)



AdF SAHL AEE serial dilutiondte] NA(nutrient agar) =+ TSA(tryptic soy

agar) plateoll A BAS}= colonyS AlFste] 4313}

(2h) Zet=a Az
M9 basal medium(Na,HPO4 6g, KH2PO4 3g, NaCl 0.5g, NH4Cl 1g)& 7|2 o= g©Ae
W Ared sEod mE AFAES SASAT 0.1% yeast extract 2AYUS VFEL

=
Hade] B 44 AEE S48a, 245 Bade Few 44 da9e A48

— ’

o

o

(v}) A28% Fax(5L) oA HAsE A

WsHayd 775 9L A (nutrient agar plate)’dol A ¥l%dt 3 colony S Al €]
&kof 200ml¢] flask culture mediume] &9 U= 500ml baffled flask
150rpm o2 12417 wiFste] Fulsigict. Fdwigds 2L7F Eo e 5L jar
fermentoroll F&ste] & wjgS Ao SRS 2=+ 30C, &
o Wik e = 824 (Dissolved Oxygen) ] H%7F 20%7F -4 =5 100rpmoll A
gAH o R S7 AZT =8 HEF pHE 25% NH,OHE AHESte] pH 7.002 #X

HE=E g o dbg Al 7)ol wAlS ®A|EE7] §5Fe] A XA (silicon 303 & Neorin) &
5L wazxoAde wdFTAH HAHFS fste] 5L jar fermentor (KFC5L; Korea
Fermentor Co., Korea)E& AF&3F3th. ZopA~ wjdko| Ao HA vjx|S 7| E o7 5L 9

A A g 208 gt

(v}) siderophore BAH =A

v

UV spectrophotometerES & 7Hd %<l siderophore AAHS SAsItE WIdH

CAS assay WS o] 83}9] Fe—dye complex & @A == siderophored] A 5=

glstar, UV scans &3l peaks SRA5IATE wgFH S AAEZTFA celle A A3 AL

s NS millipore filter(0.25um)E AF&-sto] #AIE &3] AAA 7L FFEE S48}

%t Fe—dye complex”} blue colorE YWERH =4l sideropore”} #7}=™ dyeol A Fe”}
ol

A Ao] orange color & WA E= 2102 siderophore BA-FFZ Felatich
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(2) A3 3 uz

COR-EER DL L D EE

A
_I

D AFAT Bag 24}

fus

o

Pesudomonas putida 103019 &4 AW EAS 2ASH] 98ty ZEkaa uaYdS
%3l glucose, fructose, galctose, maltose, sucrose, lactose, cellobise, mannose, xylose,
glycerol, arabinose, satrch, mannitol, dextroseso°l] 3 AT EE AT TS %
Aol Al vt 2] ste] 30T, 140rpmoll Al vieF 12A12F, 2442kl A AlZ A EE
.1 A3 vz 2™ d 2ol mannitolo] °F 5.240D 744 S Sk3lth Al

2> L9 2.220g0 =2 U2 AU vluste 7 22 S vERY 1
Z

oL T

t}S- glycerol® & A|E Al%o] 4 550D A|¥EA

t}. o] A& glucose M¥ES] AL glycerolEth oF7F e 4.6450D0| AW A ¥XEAZ T

o L 2.18go® ] o] AA FHAY. AE A AZFO| mannitol? glycerol

o] Bl FA WUkAIW kg 7FAo] AgE o2 &&str|el 7HA o] vt v A Eo|t) et
8

A olsh Mg £Ee] AE AFT welwA MH o AgHIIE Aol $-91¢)

|

glucoseS B2 oz 1z AA3HtHFig. 1)

6.000
5000 ]
S —
S
g 4000
a
S M 12hr
3.000
§ O24hr
e
eo 2,000
)
O
1.000
0.000
© 0@5’ S &S 0&3‘ & @\ Or_}' D .y\\o\ &
S S T
= SRR
%@*

Fig. 1. Effect of various carbon sources on cell growth of antagonistic

microorganism( Pseudomonas putida 10301).
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@ AIAAe] AadxAt

Ao AAYES A7) 98Fe] soybean meal, proteose peptone, bato—peptone,
peptone G, soytone, tryptone, yeast extract, hydrolyzed casein, (NH),SO;, NH4Cl,
NH:NOss vhst dade] tid F3Fs Asth. @49 1% % glucose® 752
B2 st 91 vf dads o
AIZE, 2473 AR 89 FBE 600nmell A FAER Y 1 A gge] ayn ol
yeat extracti= A|¥E2] A% o] 4.8450DAE Ao ™ soybean meal< 4.6100D% = 7}A
2k}, A NE soybean meal soybean meal AHA|S] YRS wjFo] k7ol @ x17b <)
o Axe Ax TS soybean meald} yeast extract’7} L& 1.77go= A vyt 1
trell soytoneoll Al F2 A A YEAth olef o] Aitd AF Al FE AR
23 Ao wiA oA Z Atk Ao w2 debsth ey v 2A 9k ZFA R A FH A A

& yeast extract® Ao 13 AA3FATH(Fig. 2).

Fow sto] ZAletal AES] AHEE T o] 12

6.000

5.000

1

4.000 r
M 12hr
3.000 r O 24hr

2.000

Cell growth (OD600nm)

1.000 r

- NI

> & & O @ @& & > * O D
T TSP LS
S K K é@ %oA dQ R «2@ 3 ~ &
& %@Q \QQ © < &R @ %«2&‘ ~
P o&o Q;bo « &o\ﬁ S
] &

Fig. 2. Effect of wvarious nitrogen sources on cell growth of antagonistic

microorganism( Pseudomonas putida 10301).

o,

=

® AAwe viFdzel UF I 24

_69_



J—:

A Aol vgFdroe it JFE A 98] CoCly6H.0, ZnSOs7H-0,
CaCly, FeCls, CuCly2H,0, MgCl-6HO, MnCl-4HO, CaSOs2H,0, CuSO, %ol thét
of ZAF sklth 1 A FeCly7b 7H8 2 9 vX & 3oz Yeist Axe A%
o g v 9and =& 51550D2 1 &A@y, AEAR 22S LY 1.45g0
2 Yehga MgCl6HOL 97 #& 1.530Do® yERWTh  CaCly6H,09F CuCly
2H:0, CuSOss& MES] BHE Adst= AAH Hewth tixzg+ udFdiLsE AHE

4 @a wadn Ahg v AHgstel 2 2A W% AstolrhFig. 3).

6.000
W 12hr [ 24hr
5.000
4.000 r
3.000

2.000

Cell Growth(OD600nm)

1.000 |

0.000 : ‘ : ._| ‘ w ._| | |

o o 0 o o
& L & & @” PR
> & A~
O N QS’ Q %
© 4o © >

Fig. 3. Effect of various trace element sources on cell growth of antagonistic

microorganism( Pseudomonas putida 10301).

g A A3 Az Ay AAES ayste] dge ©A9 glucoseo] A
T 3] & mE JFS AT e widERaS FUshA st g
T2 L9 1,3, 5 10, 20, 30, 40, 5059 L& W3} AA 7pAA A e 1 A
3.4380DF =71A] o] 2 A
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Concetration of Carbone (mg/mL)

W
(9]

W

N
W

—_
()]

Cell Growth (OD 600nm)
[\

—_

S
(9]

5 10 20 30 40 50

Fig. 4. Effect of cell growth on concentration of carbon sources

® ALY =3 WE AY
thoksl AAYol ozt Ae A AAH yeast extract F=ol wE A3 Ao A

S ZAFE7] Y8he] glucose =S 10g/L o= 1A%} al yeast 55 L9 1, 2.5, 5,
10, 25, 50g= Wislale] ALslgith 12A13F A #ete] 25g H7RAI] Al A2 1.220D
& 50gH7FA 1.108K.Th T & skt sHARE 24A13F A3 Fol= 50g HIMAE= AlE
370l ¥ o]FolA 1.390D7HA A& shtH(OD:= AAlR Y 100) 34 29)). d

AHoZ Axze] 4FS A9 yeast extract@ol]l skl F7lsh= o2 UERRTH

O

(Fig. 5).

AEe Ax TS Uetd 2doA B Sl yeast extract kol Hl#lgto] Al
o] Aol Z7lsh= Ao w Yeldt A¥XAdx T35S ZAAYQ yeast extract 50g 7}
A MEAZE FFo] 0.5g0 2 7 B2 AEE Adets oz YeR
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1.4

‘ O12hr W 24hr
1.2
0.8
0.6
0.4
0.2
0 L L L L
1 2.5 5 10 25 50

Concentration of Yeast extract (g/L)

Cell Growth (OD600nm)

Fig. 5. Effect of cell growth on concentration of nitrogen sources.

©® A7 Aol pHel W AF

AgAte] 4ol HApHE ZAM8HY] 918k 6.0, 6.5, 7.0, 7.5, 8.0, 8.59] WAl 5
L jar fermentoroll X Z}z} wiFstel Mo A4E wlaste] Hokth wix]e} wiF 37
Z21& Y8 et 2% 30Calvh 1 Ad vhgo] 19ld) Zo] pH 7.0914 7
o A4S JeltH(Fig. 6). pH7F &7te] ddo=m 42 FA% A% A7t oyt
M= A Aol dvte] Jdrh= vu A 2 zgich diFEe] v
A £ 4GS dehdle 2 2o AFdAHE T4 7.0 7.59 94
A g 2 AE AT FEE YERY pH 7.0004 A e vl 10417 H st
Eflon 1 o]F 2 M} 7+435le] death phase® WA EQITH o]
Ad AdE Fako] AT wig T pHE7.002 474330t

£
e
Rl
lo
X
o
o
<
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Cell Growth (OD 600nm)

0 2 4 6 8 10 12 14 16 18 20 22 24

Culture Time (hr)

Fig. 6. Growth pattern of Psudomonas putida 10301 at various pH condition.

@ A7 At &) g 49
A3t Aol HALEE FAsH] f1eke] 25, 30, 35, 40C9] oA 5L jar

offt
e,
o
20
X
ol
=
o
.

© 7.002 zdstt. 2 A3 vgo] "3 o] 30CelA 7 F
1tH(Fig. 7). 40Coll A= lag timeo] 8AIZME = 744 A& =0
UG EE 150DAE 7HA Askt) 35T = Hla% 40CollA Kt} lag timeo] #3ko
U A3 A AR 409149 He 50 140D MERIT 25T oA = 2719 of

7] HlaA vg 2&o4 Hup @ Agtou #Ha dA 180D o]=2iL o]
T2 AME7IE Soiatn kAR 30CeM = wi g 8AIZE A Feto] 300D ol2EE A
ekl o] F & death phase® =17} HF 5 OD= 180l ol=glt}.

rlo
=X
N
fo,
ox
o
o
T
;O
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35

Cell Growth (OD600nm)

O 1 T T T T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20 22 24

Culture Time (hr)

Fig. 7. Growth pattern of Psudomonas putida 10301 at various temperature condition.
Y}, Pseudomonas putida 10301¢] 300L 2&%x wigH H A+
(1) A= 2 U

7h) A #F E BE

B A Psudomonas putida 10301 dEujgFstazl 433t +55 NB
mediumoll A th7] F7I7FA] Al ¥ 30% glycerolell ¥Ersle] vial®] FHE
—80°C deep freezerol] 713k WYeEstdr FHoz AHESIlor ATRES 9 54

A %3} sealing ¥ ampuleol] X %3} T}

(W) #AsE 54
TATEE =43517] 9938+ spectrophotometer(UVICON 430, Kontron Instruments,
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Italy) & AREStAith & wigd s HdSFTE g4ste] 600nmollA F3=E S35
o}, a8l AZ FAFA(Dry cell weight, DCW)+= @@ FolA 10mlS FH3le] YAlEg
Sol el HeEal Ay AAeE v AXG vs dAFY SRl dEete] 9
5ColA 40~50 AP Ax AZ1$F desiccatord] R¥ASHHA ZHH3ISH o] A=

=
calibration curve® 233t S OD 4% Z DCW(dry cell weight)2 32} 39t}

WEZ AYRE el BEEW wFle] vAE s JANE TR BEE

ARG Ed BEXZPH QLS GG o ARG qNRIF F

==

=
HjokArZ o] I ny FE SAEP o ¥t B8 glucose—lactate analyzer(YSI

(2h) 300 L EFamzolAe] vk H A st

Pilot plant scale fermentorol x| 23} T3 fJsto] =Ygt del HA =
300 L pilot plant scale fermentor(gr=2t& 7], st=)AF2 AFE3A T Seed cultures=
H drgo] 10% vol.2. & nutrient broth & FH|3}aL vjd&%+= 30C, pH= NH,OH®H
g7 7.02 4 FASFA Y. Aeratione lvvml = A 3}al Agitations pilot plant
scale fermentoroll 4] 100~5002.2 Z4d3slo] vig T2 &E442(D0)E 20% ©17d F4
ahof wlFekaint.

b

(2) 2% 4 1%
Zau e 5L flasko] 2L volumel & tryptic soy brothE +H|s}aL H|¥2E= 3
0C, 140rpmell A 12A]%F wieFate] FHlstqlth. SuiFols 150L7F 5o 9= 300L
piolot plant fermentor(KFC 300, Korea Fermentor Co.)ol| ZE3lo] H vjdS A5
ool 2ks 300, SR lyvmelw b &R §E2
Oxygen)?| %7} 20%7F 4 S %% 100rpmoll A @A A o2 F7F AlZTh 8 2a
Foll pHE= NH,OHE ARE3te] pH 7.002 {AHES 3t5ion WaAl 7|20 HAs
w2 8)7] 9]8ke] A A (silicon 303 & Neorin)E &g vyl 7} 3k}t 300L &
Zo Aol mFE HASS st AHTsATE Agst A4 300L pilot plant
fermentor (KFC 300, Korea Fermentor Co.)E A}F&3}$ T}
ARERE Bl A= AR SEAIFC R SLelA HA S vl ek v S THA AL ALR-S)

gom AR (g/L)E glycerol 60, yeast extract 30, K2SO,4 10, MgCly 3.5 & A}8-3}9it}.

_75_



glycerole] &2R &= Aldol 30g/L = 23] feeding 3 w224 H) AXAALS FE35)
Ark 1 AR A AE 4FEEE 800D o4& eI siderophore &= WH|BHITH
(Fig. 8). siderophore %ol 542 3141 Wilel oa) A3t kellA AT
=~°] siderophore AHIX|Ql KB WA & 7| o2 AHFS 4 AZSA dds

5 24 &ko] 403nmollA Hule] FFadS Yehdle @s et

A7 Feol EAWT ofye} vixo] wighu|el g x3 Fo A4 #FH5-H 53] o

" xS ARRSI =R wEr P Fd s B2 zolE HY

siderophore A% 7= ¢hdg Auje] wAlo Aot & F= glon, dA7gko] At
%!

W o4 F/hE melX @u edld o gash:

ZAo M7t A ME 5EE ZolX| Y siderophore A S Holx| x| ¢k},
100 10
80 1  Glycerol feeding ¢ -8
£ E
o [s2]
o 2
£ °
; [e]
e 40 T L 4 -§_
2 g
g 5
20 1 L 2
O e T T T T T T o
0 10 20 30 40 50 60 70

culture time(hr)

Fig. 8. Growth pattern of Pseudomonas putida 10301 by culture time condition(cell

growth ; closed circle, siderophore production ; opened square).

t}. Pseudomonas putida 1030179 A|A] <tA 3}t

(D) A= 2 9y
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(7}) Y55 Z2AZ(freeze dry)

Aol Yo A A% mElw SFDSM06S AM&3dte] TAAZRE $3)st9 . v
HE Algo FYEAE st g3t 70CAA on] 525 3 & 52 Adx Al=Ho
& Ax= Pt

> L
S
(@]
(@)
=2
>
S
N
N
N
1
0%
o
=2
>

13d& 9n & x = &=t} RT(room temperature)test ; Ao A5 BHste] A A
AA}, AT (aging temperature) test ; 40CH 50ColA A BE Hsle] A A7+
S A} CT(cooling temperature) test ; G3F 10CE A|5E WEaldA] A HAsS

Q4 A7 F A,

(2) 23 =

a1z
(7}) Freeze dry WS &3
Eig

X

B

| £ QH7d 5}

gram(—) 52 Pseudomonas putida 10301 spray dry A Fol] HAS = 12
o
=

[e=]
=
A9 4 9 9 aggol REse] #olAw nde ARkt spray dry BHE

= T M

Pseudomonas sp. o= AW ZEstrz A A<l HolA vtk vx T A dx% W
S B3l AXe tAsIE AT dwkd o g wjg 8%k Ml AlEe AT F
JAE 3ol sAAx HAGS AA= Fo] 48 =4 A 4 FAE 7Y

st 4 vk, ¥ A= skim milk, arabic gum, soluble starch, Al A ¥ (sun—cap),
cyclo—dextrin®} sucrose, maltose, galactose, trehalose < ©| &3ttt warlt =53
o A NEE Eelg & o7lel] 10% == FFAES 3 F 70Tl 24hr 5
oH] A3 S freeze dryS 33}l 40Co| A A <FAH A screeningS G331t}

kst polymerE SHAAIZ H7Este] celld] AFAAE gdRste AdS F33 A9
LN A HE7F YT sof AS ZFE Y 5 AT polymerdt B84 1 A

ol
=Y o2 A o] HojHnh Hbde] dwtqom o] ARgstal Q= Al Sl A

71 22 AR A adE YeEhder, the- 2% soluble starch, levan o]l th
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storage time(day)

—O— control
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—{— guar-gum
—&— Hi-absorbent

Fig. 9. Effect of various polymer on viability of Pseudomonas putida 10301 formulated

by the stabilize process and stored at 40C from 0 to 32days.

ok gkt el gisk A ot AES ek A3 lactoset sucroseE SHAA]
2 H7ket AL AQstae BT FAE Hu 2 A% hHA4E JERTH(Fig. 10).
skim—milke} B]LsfA HEQ Z(maltose) @t =% (millet jelly)o] B Y2 A% AL ES
Uellith olAte] AdE HES Y] W, Pseudomonas putida 103017 TZ2AZ U
S AL A At A L A GAE FUATo RN AA S AV st
SGra = AT AL B go] FTFsE Fdo] ATt
—O— control

— 124 —&— skim-milk

g’ —O— &uncap

= —a- trehalose

< —&— maltose

= —y— millat jelly

I 10 7 —— lactose

‘—m“ —>— sUCrose

3z

2 8-

5

£

3

5 6

G

=

4 - T T T T T T T
0 5 10 15 20 25 30 35

storage time{day)

Fig. 10. Effect of various sugar on viability of Pseudomonas putida 10301 formulated

by the stabilize process and stored at 40C from 0 to 32days.
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(1) &2 (adsorption) < ©]-& 7+ A £ 2H7d 5}

gram(—) w52 Pseudomonas putida 103015+ FAZF RS 3 AA7F 2%
3 Zlo] Aot gyt #A9 FE stressE HA438E S 53 AASE o
StHA] B]EAQl HE mESotA v AAAJ] W Tl styoltt. FR-EF 5 H ol
& THAE AFEste] AEE FEEte] ARESte WS SFAS] TRl web S

Zholl= & Eh AfolE HSlnh

Table 1. Ad‘sorptionT rate of a various carrier

Carrier Adsorption rate(m¢/100g)t
white carbon 274
diatomite 130
attapulgite 102
zeolite 83
A E 78
Bentonite 38
talc 33
clay 27

el o FHAS W&e FAA] FFo web t2Aw white carbond] 35

119 MR FAY AR FAgo] Foh oyl Y A3 FHES AT aging test

ol FZA3] AEF7} FAaste Aow ZAEAY. Wl o7 FAHZA AE B
T g7t Hold HPAQ ERE HUste] white carbon o FEAIA A 7]7HE Al
F e ARE BEAFA oY, vRIA R AE eHgst 2 AEFS A= K5
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2. Bacillus licheniformis® el 2 A A 3}

oF 1xme] 4 AdoR T7]% 27

o] WAXEAE A3t 5Aol Art. Bacillus maceranst

B. polymyxaZ A|L13F hH-E] Fo] AEHS 7kx|al Qe A H 9 Gram—positive
oty dwtAow 7|4 WAEAE FAstH v Fo] xH T ol 59
PE A FEoll A chromosomal DNAS] 7153 H](GC ratio)oll Ao WHol7} wad B
cereus®} B. thuringiensiss-S 33%°]3t=2 HPomn AX 124 HoAE 60%0| o=
Frh 2o o] e AR ARt A = 60% R Erh relu giREe
T2 36~54%%] RS HolH o2k ARE S & Hoq yepd = A= HAY GC
T/gue] ®Wol w9l 10%EuE X Foia 4 Utk ojdd Fd4 e

o

A<
ribosomal RNA 45 SslA A& & 5 Ad=dl Bacillus®S XA o2 204 o4

[‘0
L
0

=
th Ae] 4 02 metabolic pathway”} wHFate] A= oA g vhFetar 24
AE YA ELES Bol st ool > &Eo] Aetar A7te] wjA| A%
u] - wh= A et wpgAAdolth, B oA AMRE Bacillus. sp. wIE MOl A]
GRAS(generally regarded as safe)z}sle] 1 QEA QojA W& HFHo] 3o
of7lo= dEol=o] 5 a 2E nattos B3 B subtilis var. nattorbse .35 <t
AAee Abde] S T =& A=7t HAo FATgH, Ay oR

subtiliss= W&ol o]o] 7| xAFT7E o] o] Fo

xo

thunringiensis, B. licheniformis, B. amyloliqutaciens= A< &3] AGEH 1 Q+= o

B.
°w B megaterium, B.
=
2 AAstell 7h o)Al ol dwtd o g WS B osubtilise] AHLE WHE 1
0~50CelH AH HAL2mE 30~45To|th AF pHH S = 4.5~9.00% HA AL pH=
6.0~7.0°1t}h. B subtilis®] A& AA Dol (outgrowth), GEFAEZ AT
(vegetative growth), A& Al 7] (spolulation) ] AMEA = o] Fo] X ExFA 7= 64
o dAE ol = vk EAFAVIY ALVIS 27 fMAolE B BEVIEA
mesosome©®] FHH = Al7]olH 372 HolEA WAxAe] fdde] AT A4
719l cortexsol A4, A57lol= EAZFo] FA R mpA R @A) A6 HHE s
7124 MEE sporangium® FTE SHAET. AsE EAE YRR feHE thA]
ofsto] M= FAAELE AAsHA Hr

Bacillus %% A9A 02 o8 A7 10400012 FAA HJoRRE HRu

O
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WAl Q10 R Bacillusty BA] ALtol A3t Hdd dA 8~10FY Bacillusst
o] a—amylase, B—glucanase, exoamylase, alkaline proteases ¥ < 7719 a4 ALAHS
ot EX o= o|8¥a Uut. Bacillus %1% B.thuringiensis, B. lentimorbus, B.
popilliae, B. sphaericus, B. larvaes < XA TTHAA AFoZ 194030 o] F B
thuringiensis7t T2 QIA 5 djFo] Azt WA S4o= Jjge o] gt AFAF7
o] ZRb7|e 23S} intracelluar crystalline protein(§—Wl=522)7} JAA|F dl ol A4
o2 4 Fow B sphaericus= R7)9] dsoll AFdol o] A

A ESA WA 5ol B popilliae 9 B. lentimorbuse= & o|F 35 HAo] o] &
ATt olFtel®= A, FAE, A ofn| ks AAbst=d o] &H A = S
wolgt & 4 Atk Aol AVSE Bacillus licheniformistt-i WM YA] o]

Azkel AN el Srekm 24F HBHATA e Ageol

[e)
= T
StA vbA BAogw ALE a1 Ul B licheniformist 3Pl Ay A

A of WAS b WA EAE Py BYHoR Fad XY Rk I
WEA, AFED 5L TAGHS AL BAN QA Gk £5 B uE
CEARER

o] A& Q). olo B AFo M= Bacillus licheniformis =°]-8, PSS 3
A}

. AR %
(1) TAF 2 BE

oAy Agd w7 A=Ay AdFel DFee] Ee

2 N
rr
N
-
il
o
=T

2
Bacillus licheniformisZ 2 ARSI AFE 5 NB mediumol W47 =
7] o] F-= wigsto] wAZF A e g | AS 20% glycerolol @Esto] —80°Cell
A BESF] ARRSRIT B Bk Qb A < flste] o] #F9 xAE 54

A%3FY] ampuleS A Fsle] H el

Y

o

N
2
o\
eq
t
ri
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(2) AH&HiA

A F= wdstr] 93k HAuA = Glucose, Yeast extract, (NH4)2SO4, MgSOys
H,0, KsHPO4, CaCls, Trace element(pH 6.5)E AF&3} a3l £+ 8] A= nutrient broth
medium(DifcorH) & AF&sIQlth PlAES] ASES FEA o2 A& & & Ade wix] e &
WoddS ] sl f18ke] glucosedt MgSOrH,0%= &
7} wjA1¢] pH= NH4OHE ARE-3to] pH 6.5 vl 2y} 278 248t ©@agd u7d

o] Foli= =AsHA &t

Ak
ol
L
£
1<)
4
o
20
£
N
=
ol
L
38
S

. 8l J43 43
(1) Bacillus licheniformistt52] 5L jar fermentorol 4] vj<F = % 3}

At XS g AL fske] flask WY A& Esto] AdE FHA wjAE

o] ARg Al A At wpep o] Adwksigitt. ©ra S pHy NH,OHeF 7 6.52

30°C, aeration< 1lvvm, agitation= 100—12007}4 <24 DO

20% °1’d& A st 919 wixep wa 2o 5L war|(ghmdar](F) A% <

) S ARRStel Al wigEklth HEE T wld 30°C, 140rpme] 719

shaking incubator(ale] 7] 7], gr=r)ol A 12A17F v Fste] ok 10%(v/v) o2 HE3A
=3

—

(2) Bacillus licheniformistt52] pilot plant fermentorol| A 2] vjF = &3}

Bacillus licheniformistt5+2 ¥& scale—up2d o] d3o = pilot plant scale?! 300L
fermentor (=47 7| (F2), o)A Hags HA AIdS St wFdA S
batch fermentation ¥} o = #BlA]3= Glucose, Yeast extract, (NH4)2SOs, MgSO4H-0,
KyHPOQ,4, CaCly, Trace element(pH 6.5)= AF83}t).

o By

(D) #AZ 32 5= 54
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A 9] 5%+ spectrophotometerES A&}t viFN S W 3
600nmol A &3 % (optical density, OD)Z =A3}At. =3k AZXA A= (dry cell weight,
DCW)E ZExolA 10ml FHate] A4lZe]s & Hat
AE 95°ColA 40—50A1%F Ax A|Z1 o] desicatore] H#stAA FA3kqlct o] AXE
calibration curvesS ZHAd3E thS ODFAE DCW=R 326kt IAsEE =457 9
ste] wjtds FHalhe] Fedn A (BX50, Olypus. Japan)dloll A dFA14-7] (Hausser
Scientific, USA)E o]-&sto] AlFsldlar, A3t Y FEA s2E5 A4S 9lsko] vl

2 o 80°Col % 1087 AR el e BHALE APE A7 o) Fo] WAFZFFR

¢

A13Fe] nutrient agar plateol]l E='@dte] 30°Col Al 12A1F vk gk $of clony forming

units ST

=9 FE Miller(1959)2] DNSHWH S &-83ko] &4sk3lan, ofu DNS AJ¢f &
oS3} o] A|Z3}FATE. WA 0.25g9] 3,5dinitrosalicylic acid (DNS)9} 4g9 NaOHZ=
250mle] SFl < v Rochelle salt 75gS A14 3] H7FstaA 73] &38| AFH
=3 %7 0-2.0mg/mle] HY7F HEE 343 A 0.25mlS FH3FZ 1ml ¢ DNS

F 100C &= =AM 5&3F 7HLaidit) o] A 8E d2o® w53 Yz
A7 S S/ 4mlS J7Fste] £8A1 715 spectrophotometerE AF&3Fe] 570nmell A
ODE SAskqleh. f¢h 22 Wyew ¢4 7 ¥=d FE=2 0DE 4oz
calibration curveZ ZA3 3 ol 7]o] ZAH o] Yo mA AR OD FXZ ZHEAA *
L sE et =3 o5 AYEg s 27] sk 4 AR HE ARE AF e
o] YARZ s T njek AF=MS glucose & lactate analyzer(YSI 2000, USA)E A}-&-3)

oq kv
4. A E A9 HFF FEV|eME
(1) Bacillus licheniformis spore <=2}

(7}) spray dry
A58 A3xgo] =glojo]= BUCHI il 7} A %3 &Y minispray dryer B—1912 A}
ga9o0), AAE ATdo] Srjololt AWFTRATA AAFAUA §2e)=0)A
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Az A8l 8% 15kg/hr 9] dish type 71715 Yohste] AFE-3F3T). inlet temp. 180T o]

], outlet temp. 100C ZAstol| A EEAZE S350}

(W) freeze dry
AddA o]y oA A x3 Zddlw SFDSM06S AFE3e] TAAZXE S35t W
O~

W AR FEAE Este] gt 70ToAA o] 25 3 F T4 dx A LH)

o 45, 85, 125 Fo] ZelFwE AR o714 40C 45, 85, 125 ¥ g
&2 z2dstelA 19, 24, 3deR ek Aol wob Al Al FA ol

T AA}, AT(aging temperature) test ; 40CH 50CoA A 5E BHAst] dA A 7F 3
AAL, CT(cooling temperature) test ; G3F 10CE A 52 YE oA AL BAste] o

™

g AR 5 AHAsSIH
u. 23 2 33
(1) Bacillus licheniformistt==2] 5L jar fermentorol| 1] wj<F = 23}
Bacillus licheniformist55 Y4t oz WA¥AES FAsts adFAAA T2 vl
EAS el vk A atel] wE cell growthE X3 OD(optical density)9} B4A<9

g A g 5SS 55 9+ pH, 2%, DO, rpmT e &A4E

o
S on—line®©. & monitering 3t BILFEAS ZALeG tH(Fig. 5). e 1043 7 18l
E
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18 6 r 6

w
Quoose (gl)
T
w
Dry Gal Vgt (L)

Gall Gowth (CDB00NT)

2 -2
-1 -1
[0} -0
o 10 20 30 40 50 60

Culture Time (hr)

Fig 1. Cell growth pattern and glucose utilization of Bacillus licheniformis in
5L fermentor. Fermemtator mod is batch culture.

o; cell growth mod is batch culture, ®; glucose, ; dry cell weight
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(2) Bacillus licheniformistF<+2] pilot plant scaleo| 4] ¥ = & 3}

Bacillus licheniformistt+Z 5Ll SZAS 7] o 23} pilot plat scale(300L)ol vk
HAAX S A E AT Sz Ae 30C, pH 6.52 243l gz Yo £44(D0)=

aeration?} agitations ©]&3st] 20%0lo 2 GH AT wg F daxy odHoe

0.2bar® FA3FG T 1 A3 Fig. 63 o] Al¥o] AL oF 40 ODo o235 AxA
% FFe LY oF 11g A7 A4 w9l
130 50
120 1 L 45
110 1 L4 G
S <
3 s
2 400 L35
90 1 F 30
80 - 20
40
L 15
T %0 _
= g
g = =
a > =
o) ~ Ry
2 20 E 3
o © >
© (=)
o
L5
10 {
0 Lo

0 5 10 15 20 25

Culture Time (hr)

Fig. 2. Cell growth pattern and glucose utilization of Bacillus licheniformis in
300L fermentor. Fermemtator mod is batch culture.
open circle; cell growth mod is batch culture, close square; glucose

gray diamond; dry cell weight
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(3) Bacillus licheniformisQd A 2] A A <-4 3}

A9 A4S Aol Jouz e ZWe uedd sddzx W

]
2]
spray dry 273 A4S FAAZAD = A= 4 oAHE} E4S FGAstaA kst gFe}

polymerE oz H|AEE 319

s
H
X
-
||\
o
rlo
Cco
(e}
@
2
>
—
(e}
AL
)
g
2l
AC)
5&
2
X
ke

=d3 FAld A FAE 71 & 4 At A= skim milk, arabic gum, soluble

L= e)

starch, A A& (sun—cap), cyclo—dextrin¥} sucrose, maltose, galactose, trehalose <

o] g3sle] warl FTaE wFdol A AEE EH3 T o7 10% FEZ H7}5H

spray dry IA& FdH. A5 AT &0 £2 FIAE AE37] wio B
ol

% 4 g9t

Table 1. Yield and dispersibility of Bacillus licheniformis wettable powder on various

source
Treatment Yield Dispersibility
skim-milk ok op
arabic gum ok %
soluble starch ok "
WA A (sun-cap) sk s
cyclo—dextrin ok sk
sucrose *okok sk
maltose soskok sk
galactose ok e
trehalose *okk ok

xkx ; excellent, ** ; very good, * ; good

FrzsH ool =

i

Azt 29 spray drye] G2 FA flo] wig =
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o F 8T R g xR E od oo .
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VMF centrifuge=

=
=

Bacillus licheniformis=

}
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3. Sreptomyces griseus01049) Pilot WS 93 W=z 43
EPollA 22et S griseust THFS Bl a4E wlste] EY U 7]ES Eallste] AEo]

2]
FFder FT 5 M dF e el dde shal, AEwddoel Aeks A WA &
ez ]
L

i
s
o,
2
=
o
e &
1
)
e
fo
2_‘4
Au)
o,
=2
re
rO
-
rlr
il
=
Tt
e
=
i
ok
o
2
off
IR
o,
%0
rlr
N
R
Wnn
)
=
&
—_
(e
>~

7h AdAR

(1) A A]

B oAdgo] AFg-%E A8l A= Bennett's WA (1% glucose, 0.1% Yeast extract, 0.2%
Bacto peptone, 0.1% Beef extract, 1.5% agar), MBY®I A (1% glucose, 0.2% Meat
extract, 0.4% Bacto peptone, 0.2% MgS0O4, 0.5% NaCl, 0.2% Yeast extract, 1.5%
agar), YMBI A ( 1% glucose, 0.3% Yeast extract, 0.5% Bacto peptone, 0.3% Malt
extract, 0.02% CaCls, 1.5% agar ), CMB} A (1% glucose, 1.2% Malt extract, 0.06%

Bacto peptone, 1.5% agar )Z AF&3F3 T}

(2) HAHR=]

Ho2Ag o AbgE NA|u] X = Bennett's ,MBY, YM, LB (1% tryptone peptone, 0.5%
yeast extract, 0.5% NaCl)WJA| & AF&3} 3L 5L Wa oA+ 3~10% dextin,
0.1%MgS04.7H20, 2% vyeast extract, 0.5% soybean meal, 0.1% K.;HPO,, 0.3% NaCl,
0.3% CaCO3& AH&-3F3AT.

U A3 9y

FoFute 55 Bennett's BIX|E  baffled flaskel]l HE3 3 30°C incubatoro] Al 3~

597F Bi%¥ste] 5% skim milk® deep freezerol] H.#3le] 23 o] AL-&3}3i T}
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A A skim milk stockS feol g% Z}zEe]l HjA|o  streakingdle] 30°C

incubatoro] A 3~59 E<t wjekatel Eulokel HEEEE BT,

N

(3) T M

o
O

)
=
°©

£y

ke Howkyl FU3 w2 e uA w71 cellE 200ml/1L
flaskell AE3Fe] 30°C incubatoroll Al 200rpm .2 20~24A]7F&<F vk 71 3 B nfj ok

9] seed® A}E-3}ST}

= iRl SL R 0] A5 30°CeollA 20~24A413F vt 200mle] St vl deS 219

Wrg WA E Egel 5L Wiz HEe v WAz working volume 2L=Z 3}%1 AL,
2= 30, 7% 1~2vvm, agitationS &40 3271 20%°17d F A H =5 uwk
£55 300~1000rpm7HA] GAIA o7 STRA AT B3 B g A 7| RS WA E] f @l
AE)E 2EA(RS303, =xthe-7d) 10%5 Arste] BE wixule] pd A o2 kA
AFAt

5L gz A wjedo] v & HitE NaCl 0.08%E ujtklz}l 314ste] LB plateol

Edstel s S g s dd ZElste] 5% skim milk® A AXg A

(D Bennett's B A
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13 1. Bennett's LA IR AR (LZ) 7} v T2 AR (LEZ)
30°C incubatoroll Al 3~5< FQF vt Az} JAH|R] ol A& EAF A AR ERlo]
BEgg o} dn7 AZE =3 Bennett's DA fF| A ExE o] T H gkl

golgr 4= 9Jt}. Bennett's ZAMIA = MBYS YM viA]o] H]38] colony =7]7} ZrA|qt

x

@ MBY HjA]
30°C incubatorell A 3~5¢ F<F Wi Axt MBY uAlmfAelA = @7 A AR
At AP AW & 7 Utk TL AR Mg Axe] A7]E TE AE

o] ARG i A

aL ot

_91_



@ CM "]

) ek W Slolw smels) AlEe] £
e o & .
U eobA] wlAIzke] ATt F)
3 548 BRIAY,

ol
A uA GEAA AR, 1A NG AT CMMAE A9 @
wekaly] oa

1

1
T

CMHEj Aol 4= 30°C incubatorol| 4] 3~5¢
o B A= F
-
ZF 72t o g dAn|AARl ol A BEnkel o] RE HjA] o A
‘] =
A} 3o},

FoddkAl el 1/204 =ol
9}\

43
1~39 oAk, A A e
Al
o
g gl

ATE AL
Aol A MF7Ihe F AR
AE| R o A v okEbE 1%
R EC R FASNE
2AE WAsA R o 74X Aol 74x
FAlzro] mAMRRY Tha A A vFow T FAol

A7

% 4. CM A\ A]
A S 33 250ml baffled Ze}A~H0
. =

R ER
20mL Zgk2=3 Hf

_92_

o
>

(2) Ze2=a WSs 3 1
&
30°C incubatorol]l A #joF3l Bennett's LA WX oA Gd &S HElslo] A
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FePom wHkEEE 200rpm, 30°ColA 192A17H5¢F Jeajek &t MEe F3h
T+ WM& ¢ 3ol Optical density®t 253 %%, pH W}, dvjd #F o2 x2 34
of -5 ERlatgitt. A A m7EAIR CMEiA = QA A w2 Optical
densityE WL LBHlA A= wlgAgte] vy do] AL 0.D.7F 1.5% AE&3
(cell lysis)7} dojyt A 2t} Bennett's, YM, MBY 1A wjxoll= z+72+e] 0.D. 3t
12. 95 Bl WA Zro] Aojda= pHgke] estlal e 4v] w3 9579
2 o= et sHAIRE ol Al Ao 1A =
o Aad s Bt E owjdel 5L 2Ex Ao Aol =
I XL AHE Holal Q)+ Bennett's wlA| e} YM vjA|E o] &sto] §EAMATE 4

TR A agitations FA3e] ¥AFA AL darxl sty

jus)
o
K

o
Ul
&

N
-
2

il s R
. . - 15 A
Strain Medium ticrritli;i) ODUEZ;SS?SIW pH Glucose (g/L) ng— :
48 - - -
LB 72 - - - o} =
192 1.5 8.4 -
48 - - -
CM 72 - - 6.89 e =
192 - - 6.9
48 7.0 6.38 8.1
S. griceus | Bennett's 72 8.0 6.39 6.02 oF &
192 7.5 6.9 0
48 11.0 7.3 2.54
YM 72 12 7.4 0 <t
192 11 7.89 0
48 8.9 6.28 0.01
MBY 72 9.0 7.14 0 <t
192 8 8.29 0
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% 5. LB HAHjA ] #m

oM.
>
N,

(3) 5L Tmzxo] 324 ¥

@ Bennett's WA &} YM #j#]¢] 5L 3|34 wjF

AR gl =2 0.D. #S R Bennett's vix2} YM 8IXZ 5L %2 v]YS
FsE . Fu e 5L wa Fol| working volume?2 10%<% 200mLS 5 Wa xol
AR L Ful 2 2043s G STk S HF 5 MG x27] dASA A U
AN FE7IE A9 AAA Fa vtz dg SV = JFAF
ATk o) AL Fare] wix7F F Hag o vix et L] wEel A= sl A&
o] Wkl Zlo® FHAE ) Bennett's HiA] Ao = Ho 0.D.Zko] 1001 ¥+ &
E7F 271 12g/LelAd 100A1RbsSE B Rt Sl 0g/L2 Eojx= Ze IAT 4 Utk
stAIRE YM wjAJol A= FHo] O0.D.#keo] 15¢]3 XEd F%7F 0g/L= "olx]=d ZAd

A 7¥o] 50A]7F S 2 Bennett's HiA AT BT A L7 wE AL gl = g &

Jz
9,
o
©
2
P
filo
ke
o
s

(3

oL
=
i
£
gt
lo
filo

A AAGAE T A AT BmEs 2} A

= 2
T EAPEA ] AEe] oEws Rola v Aoz JH Z2ES UE 5 Q) wet
=

ofth. g By FME WA 0D AN el HEL @ Fo 02 P
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< T E
a Llsg =S =
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-4 4.
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T T T T -0 0 T
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719 6. Bennett's WA (%) 9 YM H]A(2E%)°] 5L 3|%2] vl

o229 5L 324 wjeke] dr)7g AR

@ Dextring o€k 5L 3|2 vl (1)

Streptomyces griceus®] = A &S 93] 5L waE ¢
wleket arAmfA el A 200mL/1000mL  baffled flaskel ©d w2 HE3ste] 30°C,
200rpmell A 2041 7Hs<t vl ket 5 da 7] w ol seed® ARG AHEHE WA= 3%
dextrin, 0.1% MgSOQy, 2% yeast extract, 0.5% soybean meal, 0.1% KH>PO4, 0.3% NaCl,
0.3% CaCOs;& AF&3l3tt. Working volume- 2Lo]aL #j¢fe] £ £ final volume
L5LE A|Z9} airation®2 500mLe] wjFeio]l s=d S & 4 AT Wi § 404
kel Ho) 0.D.gke] 500 vk —1 Ajgke] Adrs ehAe =
7b dojut 2 ghe] gA4sHA "olAle AS = 4 vk 3k &AM (Dissolved
oxygen)E 20%°1°4& frA3sk7] Adl rpme 300~1000744] A A 3] F7HAIAFATE (11

8)

o
kI
N
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19 8. Dextrin

To-

i

o] A

2 b,

o] O0.D.#x Y Huj 58 o]A+e] 0.D.Fke] W

}

N

40417, 90A1%E, 1154

5
T

49

2l& o] A flask
F = 9t 40A17F Fof B A

bR o)

S

0|

dextrin®]

S LFolof & Aolt} (18 9)

g 4

KeN
=

19 9. Dextrin
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138 10. Dextrine

forming unit)

7 B4 AZAZ] v NESFE 597X10'CFU/g cell, 3270% & B2 39 HX

|
42 1.87X10'CFU/g cell& Holal gith. wjekols A Re a 5o AA| cell weight™

53.9g°]Q3 5% skim milk7} $H+E SZ2AZ 39 dry cell weighte 30.9g°] Tt (L&
10). ¥ AF3AHo A 5L v, SAAZR, AFXE B T A AEHE dAnjgow

golshA 1Y 11).




@ Dextring ©]&3F 5L 3] &2 vl (2)

S. griceus01049] theF A 1S 98 eraYo] dextring o]-&3F 5L HEE U}A
TR Seeds 3Y9 wiYE wA|uiA oA 200mL/1000mL baffled flaskol @< w2t
< &3k 30°C, 200rpmell A 2047 QF vl sk = g 7] vl seed® AFESFSITE
AREE A= obd Aol A el A ARSI o dextrintt 3%l X 5% R STHAA &
ds WHo g 2385 9th. Working volumes 2LoA] 2@ wjFA] 7S] njdkol &=
AlS Zo|7] YA 2.5L2 Z7MA A vjekEEA] final volume& 2480mLo] )t} ok

5 4147k AW 0.D.Fke] 670] Y42 AL Badel Zri7F Yele] k. (29 12)

7o

B0 4

a0

40

30

0.D(Ab=600)

20 4

T T T T
u] 10 20 30 40

Time

% 12, Dextrine ©]-83% 5L 34 wlF (2)

219 13,0 219 9. Dextring o] &3k 5L 34 vkl AIRbE dAnlg AR

LHEE W F 12413, 24743, 40417
ERE Anldo® Wik - 12417, 24213, 4043 AlRE AR 2GR AR FA] o]
HAGNME 22k GAdol dofgt Aoz Yepth shxvt oA Y g SR

A APnn o B2 AX F Fur HASS HefFa gk (13 13)
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3

°o|&

o
=

5L Bk %= 3% dextrin

il

]

o

w3

‘C‘.
i

3

3L

Alste] LB

3] 0.8% NaCl= 3]

g

]
&

e
o) o
w 0w
B T
2 2 o
o = jop-
L
C.AI w ;01_
Br W e
=a
(oA A ]
T AR
ST M_W
T <
T o =
oo B .
Y
= %
OE .OI
=
= < X
=~ M 2
fry
G
el o=
R
%0 <
—_
= I
w oo AR
<~ . ™
NGOBX
Qe %om T
W o ior
EO _Zﬁ_l wIIA..W
B o
B ik
oo

9] dry cell weight<2 91.74¢g

]_

343.5g°|%0 3 5% skim milk”

1
s

weight

ol (13 14)
13 15

dextring

T
T

X 3 9] cfu.

z9 Al

KeN
=

1% 14. Dextrin

KeN
=

19 15. Dextrin

g a7 43 % &3 AL
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4. S. griseus0104 pilotWl %ol 21§ A dFAYAL L <A 3}

(1) AdA=

Oh B @

7K 3} 2ZEo 2 IElE == AW (R solanacearum)ol thste] WA g IF =

o S griseus0104E AME3}S T

(L) AHE v~

@ A EfA

2 Aol AFE-¥ A WiA] = Bennett's ¥iA[(1% glucose, 0.1% Yeast extract, 0.2%
Bacto peptone, 0.1% Beef extract, 1.5% agar), DifcoAFe] PDA (Potato Dextrose Agar)
B X 2 Lot.6285326, Final pH 5.6+0.2 (Potato starch 0.4%, Dextrose 2g/l, Agar 1.5%),
dATFE SA4%7] Y3te] LB AW X (1% Tryptone peptone, 0.5% Yeast extract,
0.5% NaCD)E AH&33ith,

@ HA|nf=|
B 2o AlgE AA|uixE= % 13 Zol. PDB (Potato Dextrose Broth)+:DifcoAl<]

Lot.6319397, Final pH 5.1£0.2( Potato starch 0.4%, Dextrose 0.2%)% AF-&3}%ic}.

F L Aol AREE RAuA.

Component (%) PDB| A B C D E F G H
Glucose 1 1 1 1 1 1
Dextrin 1 3

Soluble starch 2 2 2 2 2 2 2

Bacto peptone 1 1 1 1 1 1

Yeast extract 1 1 1 1 1 1

CaCly 0.2 | 0.2 0.2 0.2 | 0.2
NaCl 0.2 | 0.2 | 0.2 0.2 0.2 | 0.2
0.2
CaCo:
A (HCIX &)
Ca(NO3), 0.5
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-

A ufA] ol

1o

v AE g
(1) #5 B¥
BSe G griseus0104E Bennett's LA B X| o] A 48A)7Hs<t vk & HAH 3F}
25 50mL Bennett's AR 7} 323%E 250mL baffled flaskell &g & 30°C
incubatorol| 4] 12A]7F, 200rpm .2 vjoFale] o] 3o ¥ 5% skim milk®Z HE A)7]
] o]E A3 AR&stSl

g
2ml stock biald]l 1ml*® FF3}9] deep freezero X3} O
=

Bennett's A8 A] ¢} PDA L
=t

i

i

=
=l
(2) A Hj
A wYg2 skim milk stock W
streakinga}l®] 30°C incubatoroll Al 3~5Y soF njksle] FFu]dol HE3 =
(3) Ft vi%F
T Mg o LS A9k Bennett's AAWIAE FE= ARSI oW LA
ol A 7] #5E5 100ml == 200mle] A X E 283k 1L baffled flaskell &3}
o] 30°C incubatorol 4] 200rpm 2.2 20~24A] 7 QF vl FAI 7] & 2w 2] seedZ AL-&-3}
At
(4) 2wk
Eou ekl 5L e Fe] A9 30°CoA 20~24A17F vk 200mle] T v S 2,51
of ¥ WA E 2ge 5L da e HFR o 500Le] Aol 2L wanAE Ed
gk 5L baffled flask 5705 ThAl FEste] waxo HXLHE FA8tES oGt 2a
9] working volume& ZFz} 219} 300LE 3} 1, %+ 30°C, 27]%E 0.2~1vvmo|
o agitatione AR FET7F 20%01 FAEES PSS E 300~1000rpm7bA|
. 3. 19 FulAE o] &3 5L mjFAHAM = Sekaa Mg =
rpm¥} e agitationo. 2 AL 585t
FEA(RS303, r=th9-314) 10%E s}k

dAA o2 Sz
A& v wFT] 9lske] v
13171 91l A2
= A7HAT A
R

g 7| RS U
e w A el 1Hd A
(5) N 574
ANE FRE 98 500L SaFo|A HjoFo] B & H NaCl 0.08%=
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2] 5]

14

bl 1 %

3}o] LB plateo] =3

g w54
5% skim milk=

B
pu—
fie}

O

_Zrl

spectrophotometer (JASCO V-530,

)

JASCO Corpotation, Japan)E

YSI Glucose & Lactate Analyzer (YSI 2700 SELECT, Yellow Springs Instruments

3}

% 47 59 2

il

T

A

(1) arAmA)

Bennet's, MBY,

B

-
X

A ] ol A

PDAIL*

PDA (Potato dextrose agar) HJA] 30°C incubatorol A 7<

dEF= 717 Ao AddEn (2" 1),

o] potato starch®} dextrose’} EAFEA] o] e

% 1. PDA AERA wl At

ol <] A1

ol %
b %

3

SRER RS

T
=

(2)

Ho
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d-2 Potato starch®} dextroseo] 2= o] A
PEs vge® 3 1.9 2 W5 15 w0 43S Tt

oA wjFAEHLS 50mLe] wiAE XS 250mL baffled Z8t2~=9 29 &<k 30°C
incubatorol| A ¥jFg PDA LA HlA] o 4 oS Agste] HFs o

= 200rpm, 30°CollA 4~7¢ &<t %

density®} L= %, pH W3, dnd 32 o2 ¥x A AR5 s

>
o
QL
38
o
Ho
o
x
re
i
¥,
Y
o
0
o
=
1o
N

H:l

oS T Al ==

@ PDB (potato dextrose broth)

DifcoAte] PDB A E o]&3te] wiA A $ "Wyt pHZF 5090 Z2k=A9 2N
NaOH= pH 7.2% %<9l Zohsaz wjdfel 42 HEste] dAvddor IAFHANE
glstitt. shAl Al gt g 2 A Adsiith 19 (2)« wWYE F &9
223 ARlolm pH 5.091 Zet=Ae AebA] okl pH 7.291 Fehxde 79 WY
Optical density7} 1.57F Wskth. 719 (3)& Algboll W& An) A Apxlo]al AJzbel] whet 2

AFGAZ QF Har vk 7L o] AnAd AR el gAbECl BF &l (lysis) 7 Lo

d

S o)
=

0]
= AA

&

19 2. PDB A AujeF ZelaT ALzl
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W% 5 59 W 79

Z13] 3. PDB A uoF dAw]7d ARA.

@ PDB (potato dextrose broth)¢] &Egrufjx] &3}

ofwl AW ckel PDB MFH AN EAZAE A3} A2l0] whadlo] ofd thE o
QojdAel ol shi= o|TAE i BgMAE AlEste] N-

o2
Mr
Lo
kI
(1N
i)
M
2

= 1
2= wjgARRlolar 19 (5)+ AlRte] wE dAvA ARLE e QT vl 3%
0.0kl 8.2% ehNLh. ERFEES AAFORH cell growthe] F53 AT &
A ol RER s Aol 9BL FAAT AnHon w4 v

ot

oﬁi
O_L.
=2
rlr
(2
<l
Q‘l‘,
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1% 6. PDB$} bacto peptone N A|ufjd AFZ.

i ol ‘uu.l:.

HiIgF = 22! B % 42

PDA mAge] EAYHY YFL vhFoR PDB NAMGd o] mze P2
of BulAE Arste YL sdgot BF LAYl AnsArh ol ge A

S B2 PDAnIXe] FAF<2 11719] potato starchE A = A= wixE 37 ¢
<

19] A wjAE o] &3 AA

AEZ Z.1 9o A GAMAE ol&sto] ZTkaa APS sl AREHIA=
dextrin 1%, soluble starch 2%, Bacto peptone 1%, Yeast extract 1%, CaCl: 0.2%, NaCl
0.2%, CaCO3 0.2%=5 AF&3tAtt. 452 S, griseus01047} dextrinol A ©F& gAY A

B} AAo] ZE¢ka w3k 31719 potato starch Aol soluble starch® ©]-&3Fo &4

®

o]

'

scale—upAlo ©AYol th3t LH)|E FolarA} R TE TS endospored T8 FAAAAE

A calciume H7Fgo=A EAPAo R HolE &olstA & = Al 3t

il

)
—
(e}

o,
)
o,
&
r
ol
>
o
=
=
%
>
=4
o
ofo
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rlr
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e
2
=
2
52
333
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ofk
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a9 8. A WA E o] &7 STk A v 109 o v AR
@ 3. 19 B wjAE |83 A
ojyl Hdd2 .1 9o B HAMAE ol &sto] Zkad HAS st AREHiA=

dextrin 3%, Bacto peptone 1%, Yeast extract 1%, CaCl: 0.2%, NaCl 0.2%, CaCOs 0.2%

2 ALgSth A MAE o]§T Fehad APelA] EAFAL A 2e A

O

| B
Q%] Felataat 9o A¥F} AL AT soluble starchES B4 &l thale =
S XL dade] GHE Fsy] 98t dextring 3%E F7HAA HIS A
th AR o]Hle = A WX E o] &3k Aol et mi AR 17 (9)ell A9k o] wiY

1095 E T2 JH5A 242 Feasten.

Y 9. B WAE o] §% Hekna Age] W 109 Fo A AL
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®

o

19} C viA & o]&3 hAlul

Z

A2 %1 9 C AAWAE olgsto] ks AES slv AREAE
glucose 1%, soluble starch 2%, Bacto peptone 1%, Yeast extract 1%, NaCl 0.2%,
Ca(NO3)2 0.2%5 AFg3+5th PDA A uf#] 9] A E<2] soluble starch®} glucoseE
gardoR i Eo & 54 &+ CaCloyt CaCOs thAlel]l 4282421 Ca(NO3). & #7}st
ROt wjF 104 Foll e EX7F FAdH A %kl @A FAF (mycelium)o] ZA el S
Btk (14 10).

T 10. C WAE o] g3 Behaa Age
® E. 19 D WA S o] & A

o
=
o2
—
o
e
4
o
r’ U
=)
o
>~
>,
2

o

)

WoAEe %1 9 D AAMAE olgste] ETaa AEE sl ARHiAE
glucose 1%, soluble starch 2%, Bacto peptone 1%, Yeast extract 1%, NaCl 0.2%,
CaCO3 0.2%5 AH&sIAHE. C AAMIAE o] &3 Seta A3 3} niz7A| = PDA aLA
e 7

A5 @3] #AF (mycelium) A ZA 2wt 1ol o]Hol= CaCO3E 2N HClo| 9]
A7vste] ARS8 C wMAE o] &3 At dxAoz Ao FY A2
dojubA] kARt 109 AAuYF 5 919 A vz TA P4 A S
(2% 11).

A E-21 soluble starch®} glucosed T+ ©FAYoZ st Ca(NO3). & H7IAS

- 109 -



I 11. D WA E o] &% Eekaa A3 wiek 104 o A AR

3E. 19 E #iAE o]&3F AAuF
HoAPe £ 1.9 E GAMAE o]&ste] Zekaa HAPS st ARSEIA=
glucose 1%, soluble starch 2%, Bacto peptone 1%, Yeast extract 1% S AF&3}3I T}, A
a7k o] EehaA wiekel H7Hgd CaCly 0.2%, NaCl 0.2%, CaCOs 0.2%°] 93-S sk}
al7] 913 A3 A 23w 2d o] HuE ool glo] & Aebd o] wiek 7
A 5o dAnA ARxlel A Hizo]l A BE AEEC] 87t ol FoM s

??]:
o Hds EdiE 99 HA(sal)so] A Fo A= 2EdS A & -

22

19 12. E wjAE 0] &3

F. 19 F wiAE o] &3 AAuf

ol A¥L H.1 o F AAMAE olete] Ik AFE stk AREMA=
glucose 1%, soluble starch 2%, Bacto peptone 1%, Yeast extract 1%, CaCly 0.2%,
NaCl 0.2%, CaCO; 0.2%5 AH&3t3ith. ok ole] AfelA CaCls, NaCl, CaCOs% <] Wi
= Aoz Qo] HAY| wZol wixel H7bek3iaL,

AN EAGA JGFe wol F
CaCO:& 2N HCIOl *ol9x], 842 CaNO»,E HA7tl= ZAYHol 54 2ee

- 110 -



goligl7] wEe] ol ARl BE WA ARe 27 wA e 2o Arkse

A3k vk 7dA " ARES gl ol FoHlEe FHUAY AT (2

N

—
w
~

© .19 G, H #iRA = o]&3t MAn)

19] Gs} H Aul <= PDAS] T4 R whs AR&atgith. G Aol Agd )
glucose 1%, soluble starch 2%, CaCly 0.2%, NaCl 0.2%, CaCO; 0.2%E A}F&3}3)
] ©

b

rr
=l

’

ol Al oFol] A3 HlA]+= glucose 1%, soluble starch 2%S AF&3FR oy AL
Az Qo] AEAFFS SHA| Heldt) ofulx= PDA vl Ao e o]ed

77)do] EAse] Tgle] EARAe] 2 dFS T Ao Aud

Jr =
o,
o,

k)
i

(3) 5L g xo] 3|2 vl

19] WX & AFE3sle] S griceus01049] 5L WHasE st T g 3
& PDA AEA A 200mLe] WiRHAE EFE 1000mL baffled flask] T
AEste] 30°C, 200rpmol A 204035k WY F BRI Wl T2 A3}

kel
e,

nll ©

==

O
M

o

¥

t}. %7] working volume= 2.50L.% 37, 5L &g Z+=(KFC LA—-150, Kobiotech Co., Ltd.,
Korea)E& AH&-8h3lth. Z474e] viAl= 24 § 2N NaOH=E pH 7.2%2 A7 5 MF=
AlAFsElaL vl Foll e pH AL oA Fdvh. E. 19 FalA o] Zehaa Aol
A EZAZE FAHAARE, Sk 23 el o] v2r] wEdd FujlAE Al
gk thE v Ao g xo] ujgkel] wE adE B7] fste] 5L 334 s+
Skttt
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@ 3. 1°] B WA S o] &3k 5

=
i3
kol
BN
o
oty
ML
1>
=
oS

3. 19 BujAIE o] &3k 5L Waxe] 3| wigo R wAge] AwstE

o] dextrine WHWx Heda v T B foamo = Q3] %7] antifoam

2mlS 716t o™ antiforme T3 JAFS] AES AFESE T vk S PDA 3L

XS 247 vk § BuiAS %83 100mL AAWAS ¥33 1000mL baffled flask

& ARSIt kARl FREE 20% oo ® A $l8ke] rpmS 7] 300004

70074 ZE2ol whe} HA2pA o7 FT7FAI AU AL agitationS 1lvvm e = A3y, A3}
0 &*

O0.DE YEFHAANE vhx=h AJ2Q] Wik 5 1124)3t9]

AE @7 AR goz AEEC] BE a7t dojutt BHAS o] g% ek 4
oAz AES] S3l7F dolux] YA 5L HEZOIA Sal7t ol AL o &

@ 11 M S 4 e Tr sS4 % W W
Tirmehr)

19 14, .19 B wiAE o] &3 5L A i eF (fF) 3 v AR ER).

@ 3. 19 C #jA|E o] &3+ 5L wa x| 3|82 nje
E-842 calcium carbonate (CaCO3) Aol 8421 Ca(NO3) & AF&3H St~ vl %
A= 1050 HAFEC] BF ZA HFAA 7= AT LxpZ o] Hol= dojpA] &9

th Fehsaa AN e rpm Wil oleld Aol dold AL okt s o)A
Ea

& 23 oWl 5L MRz FHEA WMFS FAST. o A 20 0.D7F U Bepa
MmLh g s 8 0.DF YERHSII Hdl 0.DE ®oli= Aol koS & 5 3l

8
oh Sk ael e glel

%27] 300rpmO. 2 AHEHE wjgdrA §A 5+ 3 agitation
0.2vvmo 2 FHAa=E sgivh AR e t2A Zepsd oA et A2
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2 A7 "o (29 15).

.

{ooay)Asuep pandg

-

Time{hr)

£ 9]

.19 C HjA|

15. 3%

o

=

Fiek 1%

J|

Wy )

£ 2N HClo] €A

ol®l AL CaCOs

A I S P

FRAIL 484171 o]

J|

iz
=

e Qo Arm

ol
5

l

71°] rpm= 15002 YA
FrAstHA A 500rpm7FA] &85 A 3L agitation

Pz
Wl 804 o Ho 14.5 O.D

—_
o

REN

20%°] 8&

o rpm<

ke
T

4

sl =

_?4

A&l

[e)
T

0.2vimo.2 A

Jen ek, @Anz Al

=
=

=
=

15-0] YElAT} (28 16).

0

- " n - ™
5 . 5 h

[ 10) uo EAURUeD 39000110

".—u-ﬂ

W WE 1R

2 =xT ® 2 ® @ v =

[ oogy) Ay s mando

" M X & & n N

]

Timefhr)
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19 16. 3. 19 D WjAIE o] &3 5L A vl (fF) 7} A ARI(LER).

@ 3. 19 F WA & o] &3 5L ¢ax
317F2] potato starch®} dextroseE T T O =2 3F+= Potato dextrose agar (PDA)2| A
¥ 3} "2k A A8 soluble starch, 233 7|EF 5= FAE HE. 19 F wiA 9
St vl 2] Aeetlar oldl AdE EviE Eeksd wdEddY s
dg AIE A7) AF 5L 34 wde FAsidT. ek s g =39 rpm 200
o2 FUds WIdS A5 2AFAAE e E daxdAE rpmEAS WA eaL
agitation'= HA® sto] Zohad 43 vlsHAl st Al=skgith. 1%l 17-A9] A
38 agitatione 0.2vvm, rpmS 30002 3o v mpA|U7tR] A A 7= AFS 3
itk Hul 0.D% 7o] Ukl xxe] sE7F 964Kt 17 EE o Hel §F4)
Aol ugR Qe w7 AR AA] g2 Aow AlRE AR ARRIOR

doll Asfste] 19 17-B9} o] A AFE vt ol AAL rpme 15002 4|3}
3l Al agitationS 0.2~1vvm7}A &8 F0] T3

SHAINE ol AFo| M Z7]d= 0.DFko]l 5.87H4] Asstebrt Y 244 7ko] X LpH A
AR mp7A = &34 AR Qlef L gro] YolAl= Ae B T AT A5
de dojrte Ae B 4 A 29 17-Co A3
agitation 0.2vvme® Hi%F F7pA] FAAZTE oA oA = o A3 Wiz
2 A Hol7F dojubx] ekl & 7|%o] B AART Ho] SR

S S0 5 Adrk w2847k Hl O

D
FetnAol = 20 0D obtel Aas BAAW ol Agselr = We rpmyt A2
%

¢

}:1

ARFo] RS 3

m&ﬁ
o
> W’
N
o
B
o
o
)
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e
-

TG dennilty (AR}
@ - “

E L3 e it Ll - ra Lo

TEmen

a7 17, %, 19 F HiAE o83 5L 34 wid(eH)a dvd AR E5).

(4) Dextring ©]-83F 500L 3]F2] =i

kA= vlegr o 2 5001 scale—up Ay AHAZXE &

Foleh wigzae —70°Cel stock®l wFE 3Y WSS

ot
M
1>

Dextring ©] &3k 5L
3 o B ARE 3
Benett's ILAHRA] oA 100mL/1000mL baffled flask 5700l Z+z} @ F&+8 % F3}o]
30°C, 200rpmeoll A 2041 7H5oF Bl %3 12} seedS 2L/5L baffled flask 570l zHzF 53
AL 272} seed® AFE3ISE T Z2AL 13 seed9t vZHZ7FA 2 30°C, 200rpm, B A 7HS
15A)17Fe 2 31T} o] 23} seedE 500L a9 seed® AFE3FA T 500L Haxo] %
7] working volume< 300L$ 1 2%+ 30°C, pHE YRUols (28%)2 HEH| 7.00
2 HAS ¥ e g A FUrh AHEE wiA= o B2 ARgRE 93 5L

d
T
ol
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A AFE-3E dextring 3%0lA 8% E Z7FA AL, 0.1% MgSO4, 2% yeast extract, 0.5%
soybean meal, 0.1% KH3PO4, 0.3% NaCl, 0.3% CaCOsZ A}-&3}tE. wjoko] A &xH

oo

NS

A pliZk Mol A7) AASHE 1847 ol T2 AES G AL ol
o) Bo] weh YAHOE rpmt airFE FAPOEA A #AYEE oF F 9

Atk 204 71 o= pHYF kst 1ok @A &7 STbsokskAIRE ©

al

so

N
t

_—

v @
o] P4 A mycelium) o2 Q18] W) A7} HAdo] A7]a 122l DO (&E4k
%) membrane°| A} Z¥ (coating)©] Ho] A= sensor’} ZE3HA F

AZ-EY (29 18).

o
|o

=

g 5 45717kl Hof 0.D.gko] 56.50] vpgkal o] Ajgkell pH7F Wol et A cell
growth curveZb AA3] HlF= ZA0R o] AIZFe] A& AMF St sHAAXE A6t
T AEFE S8 oW 500L vl ®= SLARA A e} Zo] Hd 0.D.#hs Ho
< 45A17ke] g A AxF ARE AT 0.8% NaClZ 3]Aste] LB 3y
Ao =&l al over nightdle] I CFUE F438FIth 45A13F vjeF o] wrgolo] 3
volume- 300L% a1 YA F2] 9] wet cell> 23.3kg, 27 FA] 2kge] skimmilkE #
7Vetgla %23} 8.3kge] vhgkth 1 AF} wjklo] AX 4= 2.06X10CFU/g cell, %
T 1.82%10°CFU/g cell& R FHF vl oin|sle]

ko3
- s
88.3%2] 84S Hola gt} vigdS A4l g Fo] HA| cell weight® 23.3kgo] A

ol

2

O

i

ilk7}F &% =412 39 dry cell weight& 8.3kgo|th 19 19-AE
A=

%o] LB plate =% A3 I8 19-BE &

- 116 -



Optical density (A600)

—ah— pH
—8— DO (%)

50 FL (L/min)

40 -

30 -

20 +

10 -

19 18. Dextring ©]83F 500L 3|82 wj<f

16 20 24 28 32 36 40 44
Time (hr)

[e]
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% 19. Dextring ©]-&3% 500L 3|32 wide] S dAR(A) Y} sZ241x 9 ARXI(B).

H
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g A7 4% 2 &% A¥

Ho

AR oz Blel 2

H
g

A

A=

o

9

=

=

o]

=

FE 30M 2 ofF T} o

8

AHAA D S0 gAY %A EE B

-

0]
P -

of vj$ %A

the o} tE e 3|AlEtE ko)
}7] 9

A
19] FrjA] 2l glucose 1%, soluble starch 2%, Bacto peptone 1%, Yeast extract 1%,

CaClz 0.2%, NaCl 0.2%, CaCO3 0.2%

o}

-
3t

ojAIRt ko w o

13). Bl& 2 = v

=
1=

g (1

= ee

Ho

O

[e)

T

4340l

hya
s i

1t

A7}7F a7fol 22

el M

=

Al
=

€

e

=

F717F e A

Aol vjA Z Ao A soluble starch]

o] At

SRS

9

oyl BEEAZ7](spray dryer)E

o
Ho

ze)

ol A A Al

7t =

=N

to] WA

°©

WA (R solanacearum)©l T

=

uhg

ST
N

Aol M AL EntE

e

S. griseus01047} EA}

KeR
T

Do
el
3

il
K

B

o
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A3A. EFPNTAE tIAE 94 L ASA R FAYRA}
1. 4335 530 e FAYZA

REE
Ao AzauAds 9 BAN BAEe] AL AsY AFRAYE A e

& ol&shz Zlashdel e A57F =iefel A &Es] A ar vk we] - o]

ARAES] Rl =8 TR oEeE A3 A 3 olfe MAEEe R S5
oM = “soke] SEARVIES W EEREH A Al 2006 —73)" whet AlEFe] b
el e AR E Fwe] ZAFolok Jhestyt 8tk ARE FvlsIslsI e FE5T
4~6°1 9] oite] 2o o] As|ALEe B

g Wal mAdEsore Sl dad b #Rls AAH R Fdste] v v
Agseplte dash Ang AMgstuadt. gl P EAL O Eis

griseus0104s 5F° W3t FAHASFA ARES 7] fAste] A8l

. RSG5 S AT 2AXYAE
Ul = Eere sRAAvIE W (EEAEH A Al 2006-75)
vl= — US EPA OPPTS 870.1100(Acute oral toxicity), 870.1200

(Acute dermal toxicity), 850.1075(Fish acute toxicity test,

freshwater and marine)®l| =3fo] A A3} T}

o SASAHAZA A¥EF

Ein T kS A dAATEE AGEH
Bacillus licheniformis 170g 107 cfu/g R e
Bacillus subtilis 200g 107 cfu/g "
Pseudomonas fluorescens 80g 107 cfu/g FANx
Pseudomonas putida 80g 107 cfu/g "
Streptomyces grieseus0104 60g 10Y cfu/g "
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Zh. AASA duAE
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<7 ok m = o © o ‘o) ) N .
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fo] 422 20 ~ 24°C, 2% 200 ~ 300luxdml
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o
\

o
or

(3) A

S

2 7R o] E AFSAFAF(420X260X180mm) ol H

Rat — =3} 9 A

=)

21£2°C, BUlHFE 50+£20%, =% 500~600Lux, ZHAIZF 12A]7H( 4 84

3

y

3

FrEZ $2(20~24C) & £A

12L €7]((024<30cm)°l] A&

3T
=

. 2% 200 ~ 300Luxe] e UelA 3

APR(AIEALR(F), Fa0)eh o8 &

al

[Rat AF5]

el

1,000mg/7H A =

1
s

ol A
uf FooksF 4,000mg/kg Tl AHS T

3]
=

S TH.

2,000mg/kg=

—_
file)

ol o g

o

btk

S

% 10mg/Le] oA 538
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10mg/Le] X = #g

o AbES A
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oHA Al
bo mh WY A7E A
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w3747 2 AIEAEAP ol&¥E REE sEo digte Fof TUFH
D1, D3, D7, D10, D149 /RAE ATS S74staL, L 235 Excel Programs ©]-&3s}

of A A=lste] £A4 33t

=

EER S

(7) VbR AREE(LDso) R REFAIARS = (LCso) A&

o Al¥ F% ¥ Probit Programe ©]-&3te] LDsy H LCsos AFE3)
vt 23 2 nF

(1) AAFsE 2 LDso%k
ol o]l ANgANE AFEHQ Streptomyces grieseus & 5% Z47+e]l AT, A
o5 Aokt d ARV FoF AARAIY glar 2R A o2 AEEGH
wheba] Al E o] Wk ARFRE(LDso) S >4,000mg/kg(787+) E >2,000mg/kg(7 ),

WA ARSI (LCso) > 10mg/L % SR 74 A4 ow 2elEgr).
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o XA AAEFY] FARRAE 2 R LETAE ZA

7144 (1,213bp)e  DDBJ/NCBI/Genebank®t Ribosomal Database Project 119
databaseol A AsA AN 33 A3}, Streptomyces %2 FS X ¢sl= A4
T80 &3l AFRA Streptomyces griseus ATCC 254977 (D63872)9} 99.83%2]
ABAE YEFNO] Streptomyces griseus® Q1% A tH(Fig 5).

Strain GIA182-B1

Fig 4. SCA #2255 3 Fadd:(BIG182-B1)] At & F4ig
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. Streptomyces griseus ATCC 254977 (D63872)

Strain BIG182-B1
Streptomyces argenteolus JCM 4623T (AB045872)

0.005
=

72
Streptomyces ornatus DSM 403077 (X79326)
52

Streptomyces caviscabies ATCC 519287 (AF112160)
Streptomyces yanii AS 4.11467 (AB015854)

Streptomyces peucetius JCM 99207 (AB045887)

Streptomyces beijiangensis YIM6T (AF385681)
Streptomyces purpureus DSM 434607 (X53170)

Streptomyces venezuelae JCM 45267 (AB045890)

Streptomyces laceyi c7654T (AY094367)

Streptomyces virginiae IFO 128277 (D85123)

Streptomyces clavuligerus JCM 47107 (AB045869)

Streptomyces longisporus ISP 51667 (AJ399475)

CRPRERE Al A & W o] Als s

914

WA A ARAERdes 4% 49 A gako =

F8

anteiso(40.53%)= YEFHSI M, Ciu is0, Ciso 150, Cigo iso L& Al Cig0d 7S TFOk3H

BAe AuAaks st ERQoR F3 U U RS Streptomyces griseus +
Streptomyces % &3t T2 T A AR A 2SS ZE= Aow ERIFHG

U t}h(Table 6).

Table 6. oA AAE &3 W EAT(Streptomyces griseus)] wAA W4 54

Fatty acid(%) Str:fq{sogzz};ces beﬁfﬁﬁéﬁﬁf&ﬁ ﬁezai:jznegii?gﬁciszmy
Saturated acid
Cia0 1.62 1.10 "N.D.
Cis0 2.59 1.08 N.D.
Cis0 11.44 6.59 6.2
Branched-chain acids
Cis0 iSO 9.67 2.87 1.7
Cis0 is0 10.18 6.78 4.3
Cis:0 anteiso 40.53 30.47 35.7
Cis:0 10 8.58 18.25 14.8
Ci7o iso 1.98 3.17 1.7
Ci7:0 anteiso 4.40 4.63 18.9
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2l
Ad3E S48 98t Y plateR5-E Streptomyces griseus®t U3 ] 3
WA At F2UE AEslth(Fig 6). Ade Wit FE2YREE 16S rDNAY
do] AsAS dE #F9 vad A3 16S rDNA 971449 AsAlo] 1002 F9lE
ATH(Fig 7). B A (SCA) FAE F=Ye] digh 3Rk o= At
3 Ax, 7.1 X 107 cfu/ge® H7HE A THFig 8).

il
N;
2

Fig 6. B A 285 3E FaWA7(Strain BIG182-B1)3 < g2
b o+ 221 (Strain BIG182—B2, B3, B4)<¢] Auk
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Score = 941 bits (509), Expect = 0.0
Identities = 509/509 (100%), Gaps = 0/509 (0%)
Strand=Plus/Plus

BIG182-B1 705  TTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAA 764

CECLRCEDEEEEEEE LT LT
BIG182-B2 1 TTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAA - 60

BIG182-B1 765  CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAA 824

CECCEELEEEEEEEEEEC L EEE LT T
BIG182-B2 61 CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAA 120

BIG182-B1 825  CGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCT 884

CECEELEEELEEEEE PR
BIG182-B2 121  CGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCT 180

BIG182-B1 885  TCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGG 944

CECLCEEEEEEEEEE PP LT
BIG182-B2 181  TCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGG 240

BIG182-B1 945  TTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCT 1004

CECCLLEEEEEEEEEE LR PP
BIG182-B2 241  TTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCT 300

BIG182-B1 1005 AAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC 1064

FECLLCELEEEEEE L EEEE LR
BIG182-B2 301  AAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC 360

BIG182-B1 1065 TTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAG 1124

COCCLECLEEEEEEE LR EE LT
BIG182-B2 361  TTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAG 420

BIG182-B1 1125 GTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGT 1184

CECCELLEEEEEEEEE T LR LT
BIG182-B2 421  GTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGT 480

BIG182-B1 1185 GAAGCTGGAATCGCTAGTAATCGCGGATC 1213

FECLLEEETECEEEL T LT
BIG182-B2 481  GAAGCTGGAATCGCTAGTAATCGCGGATC 509

Fig 7. S. griseus BIG182—B1/BIG182—B2 454 H]al

FHFERHWA DA AAE FF W BAA NG (Escherichia col)S A7 $18H]
Coliform agar(Merck)ell AlAES HES & HyA ol JA4H F2Y7F 54 £ 4
S He FRYUES Aoz BAHE

HAA And el (Salmonella spp.) B2 Agu)x|el SS agar(Digco)ol] A AEFS HE
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kX o7 BAFR oM. Staphylococcus aureus®)

o,
o
o
&l
0%
-3
ot
o,
it
ok
UNY
1
uld|
fru

i
il

o]

b2 &A1 el Mannitol salt agar (Difco)ell AlAES & & Py x| 4dol] FA
H OFEUY FH uwjx|Mo] HAlowm W ZREUE Yo

Bacillus cereus & HA3dH= A 2u]A]9] MYP agar(Difco)ol]l AA#FS HE 3 & Hu
Aol FAE ARSMe FEUE Ao w HBAHSN O, Listeria monocytogeness It
A3t7] 918kl Listeria Enrichment Broth (Difco)ell HE3er $ Fadeo] JAHdE A FA
ZEUE o= B4 it

5% 0 LAVIES A Aok 539 VAR BT AEHA deh(Table 7).

Table 7. Z38F ] 9 An| M= 7A} A3}

LA A& HE o5
WAAN N+ (Escherichia coli ) 5 7 =
HAA Ax el Salmonella spp.) 54 =
Staphylococcus aureus 24 =
. )= 74 =
Bacillus cereus = n o=
Listeria monocytogenes 24 =

=
D A& BAE7I9ste] DNAS F&3kaL, 16S
DNA PCREZS A0t $% % PCR AHES AAst d7AdS A% &
AE A7) <4(1,393bp)2 DDBJ/NCBI/Genebank®} Ribosomal Database Project II 9]
databaseol X &4 HME T3 A3, Streptomyces 50 T EFe= AlE A
OFC &l 7FRA Streptomyces griseus ATCC 254977 (D63872)} 99.85% 2] &
AAAZE JebN o] Streptomyces griseus® el % 1 tH Fig 10).
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Strain BIG183-B1

0.005

82

83

B O3 §& A (BIGI83—-B1)Y A 2

r4>
-
)

s/ Streptomyces griseus ATCC 254977 (D63872)
g7 |'Streptomyces caviscabies ATCC 519287 (AF112160)
Streptomyces argenteolus JCM 46237 (AB045872)

60

Streptomyces ornatus DSM 403077 (X79326)

Streptomyces yanii AS 4.11467 (AB015854)
Streptomyces peucetius JCM 99207 (AB045887)
Streptomyces purpureus DSM 434607 (X53170)

——Streptomyces venezuelae JCM 45267 (AB045890)

Streptomyces beijjiangensis YIMET (AF385681)
Streptomyces laceyi c76547 (AY094367)

———Streptomyces virginiae IFO 128277 (D85123)

Streptomyces clavuligerus JCM 47107 (AB045869)

&714]

Streptomyces longisporus ISP 51667 (A1399475)

Fig 10. vk 0A AlAE Fag of B e) Algshs $A]

WA A AAEE

o,
2

2 BNE A3, F8 Agdow



anteiso(44.99%)=5 YEFHA 2™, Ciyuo iso, Cis0 150, Crg0 iso L8] AL Crgodf 7S TFEZH
FAE AArs Rt EACR HFFF U UlXdT  Streptomyces griseus
Streptomyces %9 &3k T8 T FASE AAAGA 2SS ZEe AoR SHAF

Uth(Table 8).

Table 8. SEupsHWA] AlAISE gk W NEA(Streptomyces griseus)2] wAAAE EA4

Streptomyces Streptomyces Streptomyces

Fatty acid(%) griseus  bejjiangensisYIM6T jietaisiensisICM 122797

Saturated acid

Cis0 - 1.10 *N.D.
Ciso - 1.08 N.D.
Cies0 12.29 6.59 6.2

Branched-chain acids

Cia is0 10.64 2.87 1.7
Cisi0 1s0 11.59 6.78 4.3
Cis:0 anteiso 44.99 30.47 35.7
Cisio 10 9.16 18.25 14.8
Ci70 is0 - 3.17 1.7
Ci7:0 anteiso 5.43 4.63 18.9

-

AAFsIA Al Fagk f] 3 WA o2 A Streptomyces griseus?t & Qg
_]

-

X2 ABAdFE 5437 st Y plate=FE Streptomyces griseusSt & L3k
2 yE Adsielth(Fig 11). Awst Wiy F2Y2HE16S
IDNAG7IME S s tx rs7¢ Hlagt A3, 16S rDNA 7144 5ol
100% % F1H A (Fig 12), WAdwt AGaA(SCA) |89 F2Y o AAd5E 543
A7}, 4.4 X 107 cfu/go® 7t TH(Fig 13).
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Fig 11. A 256 i Fa0A 7 (Strain BIG183-B1)¥} &Y e 9
Wb Z 21 (Strain BIG183—B2, B3, B4)<¢] Auk
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Score = 917 bits (496), Expect = 0.0
ldentities = 496/496 (100%), Gaps = 0/496 (0%)
Strand=Plus/Plus

BIG183-B4 1 TAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTG 60

T
BIG183-B4 61 ACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTT 120

iyttt
BIG183-B4 121  ACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGT 180

SRR i htievintichbathaotimc oty
BIG183-B4 181  GACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA 240

e ottt tiimdndiar
BIG183-B4 241  CGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG 300

R (it
BIG183-B4 301  GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGC 360

BIG183-B4 361  TACACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCC 420

Ry ititdimaiba it
BIG183-B4 421  CACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCG 480

BIG183-B1 1198 CTAGTAATCGCGGATC 1213

[LELLEETLTEETT
BIG183-B4 481  CTAGTAATCGCGGATC 496

Fig 12. Streptomyces griseus BIG183—B1/BIG183—B4 At-s4 Wil

WA Al Salmonella spp.) TR A

A %] Q1 SS agar(Digco)dll AlAlEFS HE

3 S HyAte dAE SAMN FRYUE A ow AASUC. Staphyiococcus aureus=
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2. 2=k

- 300L oA A
2) A A 3}

- down stream ¥} (harvest, AZx)

AN Ee] Eix A fEke] & =
- S griseus A FE EvlE&
W A | B2 A) - A¥E BEVFE ALE =g 100
- AN A7 FEHEA 5| - Fg4uS5, A WA gy
I} FA
- FulEYUAlE 7lsAdE | - HAFE A 1A g 100
Hl z2A4 D WA g 3xA | - S griseus AR HHE EulEH WA &9
_ o =9 =
AR B FEE T EEr R 00
- kg /oks Ay
_B A E R o] o] AMEELA H 5151 2]
_ ::_/\5]%7%]9] l—ET/E] OEI_:[L :}:EOFEA "] gﬁguﬁ = Olﬁl’a—lﬁ 100
=0 1l
1) A 3001 HEFoAe] wa A3
- Ao Agstuqg | - scale up
ol g¥ HAH LE 2) A 100
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1) Pseudomonas <& 300LTtH=F njj ok
- 5L WAzl HA AAuA] =4
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