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1. 23] 35=, 384 wgx 35
O ArE #F9 Y2 AS flask FoA HES & o] A3E vl¥ o w2 Jar fermenter

scale®l A scale up factorE =E35te #Fud 21S &H3)

O Scale; 500L o)A, ¥2}4; 1.0E+ 7cfu/mL |7

3. i slol te A8 AA3 - POT test
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=
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O 1AME A9A0E sgow A4 2w Auje] 4850 A% Aue AFe] w7}
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4. diZgsol dig BAaH A - Field test

5. TH3}, 43 &=

O A% 4938 AE FRAR WEYT AL BAY 5 AZNS 24}
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6. AFGAA R EFVYEAA FTHAZ

O =4 9 ofzm, o A9

7. A3 XA o2 HE AAEE IHEZY B, A 2 +Z2FA
O Streptomyces sp. A1022 vl H#A=HE £wjE3 silical gel chromatography,
Sephadex chromatography, prep. HPLC 59 #4358 T3] A& Aol &S AYE=
trol 2 4o B3}

S|

O #& E#& 1H, 13C, COSY, HMBC, HSQC, DEPT %9 #4&
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1. 23X Ae] a5=, 184 eIz g9

O flask oA A2 Y 284 20S HAES A9, Jddgdo] 58 +F & S
4 scale upiﬂr AAs FAS 1 ) A10227F7F 7 FEES Aow
Al022¢ 55 o= x4 FH, gAY, HEEdddd 3 &4S 7o HH5d

O A1022 ﬁ'—r«] HAu R =7, 0.75% soya flour, 0.3% yeast extract, 3.375% glucose,
0.025% CaCOs3, 0.025% MgSO,4-7H-0.

O A1022 #F2 5L, 501, 500L w02 A4 A2stglon o] A= wigo

(e}
ey -
A x+3st g

2. MFAE o] &3 AP LA AL & AR T &Y

<AGsF A >

O Age A= 484 &u

- Streptomyces sp. A1022 vl%AS 60 + 5CoA 3027 g A dHEAT}
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[Eony
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O AggA A

- Alg3l AHEAA = polyoxyethylene nonylphenyl ether, polyoxyethylene castor
ether, polyoxyethylene polyoxypropylene derivatives 5°] AF& 7}sshu, 58, 24
HNE F3kA1e] 7]5o] H84Ql polyoxyethylene nonylphenyl ether’} &3t &4
8161:]6‘1' AHS A2 ddE.

R8s

<AA T4 3>

O Streptomyces sp. A1022E5 o|&3 A AEFS> AAAFIA 15, 34 2F 5 F 3T&
2 A A3} g

O HF AAFe =84 &<

- Streptomyces sp. A1022 A A% E&A AE Ay, 3% 5 AEF 7|5 A3t

Aow oy, B3| Eur:= iy B4 7Fd w2d, 585k 325mesh(45um)

98%, A&=5°F2 100mesh(149m) 98% -EHE 7|Fstedl = ATFY AAF 3T
200mesh(75um) 98% &FotEE E5F A3g Aow dehy,

- ob&e] 54£2TolA 4FY ol APe A= 2719 EA Aot ARG BowE @

7

¥ o] Streptomyces sp. A1022 AlA|% 359 EEAido] AEES 7|5 HEs Ao
skeld,

o o
o

O HF AAFS] AP oFm vl

- Streptomyces sp. A1022 BFFstAl 2 F3lA] 2F A AFZHe] o HAEZAY, AAF
3F9 ofav ASE Aow Feld

- 54£2C A 45 o]} AlFe A °}
sp. A1022 A AIF 359 das AEs ] o= .

- Streptomyces sp. A1022 W3 A(ANAE)= X84 1008, Streptomyces sp.
A1022 <3HA|(FD type, SD type AlAF)E 3|4 ul4= 1,000 71 4 3kdk 1o w A,

— Ao gAuget AATIES 3 # S, Streptomyces sp. A1022 NG SHA (A A
F)7F 7P @ &2 AlFoldt ddEu, AEFY BEA, 8 R AR HYA8 T2
Streptomyces sp. A1022 $=3+A(FD type, SD type AlA3%) FEf7F ¢ &84 <.
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3. Tl ik ARSI e A3t - POT test

O oFAl A A7) 4]

- 15" oy A - F Streptomyces sp. A1022 WG A (A A F) A2 2T, oA
ATt olME A Fe vlE] WA S5 Aow UEhd ofse], 1% FEEE
ol A7t o|WF Aol Hls - ?12 Ao E E,

O °kAl Aezrd 4

- Streptomyces sp. A1022 N FFIA(ANAF)S 5 HAo 2 ofAl A A7 7Y
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— kA o]E 15% FolA Al Hege 7do

N

X

T3 AHoF ¥

= AN—

o

ittt

e

O oAl Aelsk 4

- 1F dujE o] &3t AP A}, Streptomyces sp. A1022 AFE3HA|(AAE) FA3 10
v 32 el A e gtell A e A o] oW E X ¥l Streptomyces sp. A1022 NG E}HA|
(A AF) 1008 A2 F-= LEMHAIAIED 1,0008] A 2] 7-<F FAFSE o]y &S YEll &

- 223} POTAEol A Streptomyces Sp A1022 NS A (A A F) 1008] & 5-7F 2 E
vH(AIAEL) 2,0008) A 2 Ftell Hl8l] -3 WAZIE UElStal, Streptomyces sp. A1022
NG A (A AF) 1008 = 2 Ej8} 10008 =2 AR WAl ga37ts e

O A AFZ A AE Aol gigh %A 7} v

- BRARAISES ofg Blal A3, 79X} A= Streptomyces sp. A1022 N SHA| (A AIE)
1008 Mg 7-¢F diz=okAl 2 Euk 1,0008 2 Elxzeher 1,0008) A2 77F Ak SA |
72 el a, Eugenol 5008) A g a7t vf$ "olx= Ao g gy,

- 1294 A3}= Streptomyces sp. A1022 AA=3EA (A A1) 1008) A 2] -2} o) Z A
QEHE 1,00000= AR B Al E S vERlou, ek 1,000 A2 79k eugenol
5008 A= HAZAt v "WojA= o R gl

— Streptomyces sp. A1022 MAFIA (A A]35)S 1008 A2 A] oF 10¥93He] oFa A&a
77t JS AS=E adH.

4. A7 Esfol g WAEI A - Field test
O 1AdE AAARE g om AAd 9 wXoA] 15 9w, EnfE F9o o ghAH,
AH, AulaFolel wiste] Streptomyces sp. A1022 AAIES 3AHi4 3008 -

1,000} 23] HA7F 60% o] €rE.3.



5. EYY W3 &7

O EASnAEALS Streptomyces sp. Al1022 A|A|5E A& F7F iz FA g ol Hl&)
NE 48 F BRG] THE Ao tEhd.

O Egolgey WMol f71%3 £ES BE AgToq fAF Aoz Yepdal, D49
Jlels NEEE 3 nE A PolA A Ao Fels, whd, oA Rl Fx
7= APH F vgk ol oy, Streptomyces sp. A1022 AJAIFE A 2] A4k
ol NE TR Folt Ao Ay

- Streptomyces sp. A1022+ QARG o= AL Q= AR FIdEa, o= & A
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6. AFZAA R EFAEAA THFAE I

O AAF&sAA % Edrd=AAz =53

.

7. A3 AA o2 RE A= FAE29] £, A 2 FXFA
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SUMMARY

O Experimental purposes and contents

Economic vegetables such as strawberry, tomato, pepper have a lot of problems

because of soilborne diseases such as gray mold, late blight, anthracnose. To control
these plant diseases, antagonist microbial strains, especially Streptomyces, need to be
selected and characterized. These selected strains should be developed into commercial

biocontrol agents, which can be produced in industrial scale.

@ Establishment of cultivation condition for the production of antagonistic streptomyces

species which have a high density and high activity; and establishment of it standard
operation procedure (SOP) for the production of commercial products by selecting filler
and stabilizing materials.

@ Development of optimal application procedures of the product to the plant diseases in

POT test; disease controlling efficacy in field test.

® Registration of the final product as agricultural instrument.

@

Separation, purification, structural determination of antibiotic chemical which s
produced from selected Streptomyeces species.

O Reseach results

Streptomyeces sp. Al022 strains was selected and produced successfully in scale of 5,

50, 500 Liter fermenter. Based on these results, fermentation process was standardized.

A semi-commercial biofungicide was formulated by selecting filler and stabilizing
materials. And its production process (SOP) for 1 solid concentrate and 2 wettable
powder was obtained. Final physical properties, efficacy comparison of 3 biofungicides,
and change in stability for long period was examined for the final standard operation
procedure.

Biofungicide treatment time table, treatment interval, application concentration,
comparison between our product and other's products was performed in POT test,
through which various informations for proper usage of the biofungicide was obtained.

- In green house and field trials, the semi-commercial biofungicides was applied by

dilution of 300 ~1000 times to vegetables such as pepper, pmang, and tomato against
various plant diseases such as gray mold, late blight, and anthracnose. Desease control
value was more than 60%.

_10_



- Positive change in soil was observed for the increase in microbial population density,
phosphate mobilization, root length after application of biofungicides.

- All developed biofugicides was registered as eco-friendly agricultural instrument and soil
biofungicides.

- Culture broth and cell mass was solvent-fractionated to pass through classical procedure
for the isolation of bioactive compound. The procedure included silica gel
chromatography, Sephadex chromatography, preparative HPLC. The bioactive compound
was analyzed using 1H, 13C, COSY, HMBC, HSQC, DEPT and estimated as a glycolipid.

O Application of research results and planning

- Our developed commercial biofungicides using Streptomyces sp. A1022 was registered
as eco-friendly agricultural instrument (Registered name: Bangsunee, Registration
number: 1l-organic-4-207) and soil biofungicide preparation (Registration number:
Gyeonggi-Yeoju-22-Ga-20201).

- After finishing our current project, we intended to discuss the agreement on technology
transfer between IPET and Haegangbio Company. We planned to make available this
developed biofungicides throughout our company network.

_11_
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B ATE 28 ATl AV N ARBFeW, 9, @AY Sl YL Aue BA
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o2 YR (Oerke &, 1995).
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o EFAGY WA oldd el d% Eude FuslHoR A e
Aol ol =31 (A%, 2009)

O Egel 9@ Wal vt AL F 60% o4 AN v AAel, EFAe
MAFe P Fete] Beld Al BulE FUAUR S BE @
AzANAE 4717 Azl bsd 442 8 Aed Hepsont v PAt
e AAHoR FAZ A glo] MARE ol§F A Aol AFd a7Hw
A= (A-L71, 2009; vidA, 2009).

O 9 HWdAdel Asta 7|5 HolAo]l w2 o= duA jon, o =+
Phytophthora capsici, P. infestans, P. cactorum 5 d|uit} A=z oz vl 9]
I(AYPR, 2009), 53], wue] a3 Al Ak AgF Aol 1x 45009 el o=

= olF AWy sAH o3 I 20%, 15%° ZHzF Edkcial HarE (34

2009; Garcia C., et al., 2004).
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KAAH, FAATF7|8>_ AFPATES o] &3 ESFAIA & BAA A

RS DE
Woge] ASd ARYAFe BB TAY welistmol A Beuol A ugsw
A AHESATHE 1.

(e3

¢

Table 1. List of phythopathogenes

Test strain Host Korean name
Alternaria logipes sl A F-H W
Cercospora canescece =7 A ek
Colletotrichum gloeosporioides wide EFA
Colletotrichum orbiculare L.0] QolebA
Diaporthe citri Edn=y s e R R
Fusarium oxyaporum f.sp. Cucameris Q9] Al E5H
Fusarium oxyaporum f.sp. Lycopersici EntE Al ESH
Magnaporthe grisea H HEdH
Phytophthora capsici aF 139y
Phytophthora infestans EvlE EntEoH
Rhizoctonia solani Kig=| vk
Sclerotinia soleroforum wide pihe:

) I+aA AA
Zy A 59 plateo] WS 3l EANE 3]4eske] o] 0.5% soft agarol]
Z+7F 1.0E+6 spore/mL 0] HES 233 § PDA iAo F5HIAE &0 oF 24
b 7veE AdFxste] ARgskaith
ARGA 5= wigo] g5 wigde] w29 Hess H7gh & 2443 deks &
AeAwt Aol ARgsEalth v EE Y 65uE paper discol FFAIA AxRT F Ax
ToMAH EHFa 25Tl widstHA Fadds s
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(8) Vegetative cell, Spore cell A<
Vegetative cell = &0 wj¢o] 5 wgFNS AA T §lo] vz ISP2 v X Aol A
3|4 P A =i o w 45 FQlsGlaL, spore celld &l wEA S 60TAlA, 30
HF
h=]

g
B2 AXE F ISP2 Al 2 PO #HE FAsh

(4) g5
B WA T Ods AEHAIAN A4S Roly 53] ©AW(Colletotrichum

1, 19 2).

Table 2. Antifungal activity of strain A1022 and A1023 against phytopathogens
(mm)

Tomato late Tomato gray

Products Anthracnose blight mold
Strain A1022 22 18 14
Strain A1023 20 16 13

GAF, AEC - - _
Biopesticides

Eugenol 20% 12 12 10

Azoxystrobin 20% 20 12 12
Pesticides

Propamocarb hydrochloride 10 10 10

Fig 1. Antifungal activity of strain A1022 and A1023 against C. gloesporiodes
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Fig 2. Antifungal activity of strain A1022 against Phytophthora capsici
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2. #FFA

() FH 2 Aty B4

Bergey's Manual of Systematic BacteriologyS

O A= 2 9y
Aol vl EA] #olS  93le] International Streptomyces Project and

shgow el gu % Asets BAsg

o ISPHjA] Zdell M A3/ Hl, aerial mycelium, M4 AR o 545 lsidia, +

ARAA AT AR G

A1022 9] A
3 A%aE Aow

FoiaL, ISP 2, 4, 5, 6 #jA|ol A =5

BAE Y. A% AT aerial mycelium® FAFYT, A&hEA

%3 aerial mycelium®| FEHE #FZsFS ).

2 AEe] Aas Adsks slom EJAHATHGE 3.

FALAAAN S Fd A1022  F59  aerial mycelium FEE g2l A}
Streptomyces %0 AFA] AFEFHz FRHATHLH 3).

A1022 9] AF 7hs &%= 22-36Celv, 30C7F A H20]iL, pH5 -pH8 Abele]

A AS THsst AR AFES
A&EsHA] Eote Ao g Rl ATHE 4)

O A FdRkser yeision, dU4 23 =

Table 3. Culture characteristics of Streptomyces sp. A1022 in different media after 14

days of incubation at 28%+1T

Medium Growth mﬁce;iiaim ill;bcitlii;el Spores Pigment
ISP1 Moderate 12?1?6;2; Present light gray brown
ISP2 Good 1iagbhutn§?£gn Present light gray brown
ISP3 Moderate 12?1?6;5;; Present light gray brown
ISP4 Moderate 12?1?6;5;; Present light gray brown
ISP5 Good 1iagbhutn§?£gn Present light gray brown
ISP6 Good 1iagbhutn§?£gn Present light gray brown
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Fig 3. Photography of hypha after 7 days fermentation of A1022 strain by SEM

Table 4. Biochemical and physiological characteristics of Streptomyces sp. isolate

A1022

Culture

Growth characteristics

Growth under anaerobic conditions

Gram staining

positive

shape and growth

long filamentous aerial growth

Motility None
Range of temperature for growth 22-36C
Optimum temperature for growth 30T
Range of pH for growth 5.0-8.0
Growth on MacConkey plates -
Production of diffusible pigment +
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(2) AAAFA 24 24
A1022 9 FAARAARAY FAAY, T8 AP SR Ciso iso (47.7%), Ciso
anteiso (28.46%)E YEMNA M, Cizo iso, Ciao iso, Cigo iso, Cizo iso, Cizo anteiso
22]al Ciro 3OHSE 22 thFdt BAE AAbs bk 545 YA GE D).

Table 5. A1022 w9 dAXWA EA

Fatty acid A1022

Saturated acid

C13:0 -
C14:0 1.98
C16:0 4.78
C18:0 -

Branched-chain acids

iso-C14:0 1.68
iso-C15:0 47.4
anteiso—C15:0 28.46
iso-C16:0 2,27
iso 17:1 wbc 2.11
iso-C17:0 3.6
anteiso—-C17:0 3.92
iso 17:0 30H 2.85

(3) 16S rDNA @714 4 &4

O A5 2 H
O DNA FZ: Benzyl chloride®& W3s}o] o
O 16S rRNA PCR(polymerase chain reaction
- Primer:
5-AGAGTTTGATCMTGGCTCAG-3, 5-GGYTACCTTGTTACGACGACTT-3
- PCR +F%Fx7: 94T(5min), 947CT(30s), 55T(30s), 72TCT(Imin), 35 cycle 727,
10min; 4C hold
O 16S rRNA ZZ2FE9 AA!: 16S rRNA ZZ2ELS PCR product purification
kit(Qiagen)= AH&ato] A A8t
O 97149 A4 PCR HAAEL genetic analyzer 310A(applied biosystems)E AFg-3}

X
I
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o A7IAEE EAsT
O dolgalA: 9714 <49e DDBJ/NCBI/Genebank® ribosomal database project 29

databaseo Al AH5AS 7 A&t

Table 6. Component for amplification

Sample(ul) Final con.
DDW 11.5
buffer (10x) 5.0 1.67 x
MgCl, 5.0
dNTP(2.5mM) 5.0 0.42 mM
Primer A(25 pmol) 1.0 0.83 pmol
Primer B(25 pmol) 1.0 0.83 pmol
template 1.0
Polymerase(Bioworld) 0.5
total 30.0

@ 2 ¥

16S rDNA 171 del 7128 FAAI S A 23, Al10229 5+ Streptomyces <2
S Idets AETE aF &sle #FEA, Streptomyces odorifer DSM 403477
(776682), Streptomyces sampsonii ATCC25495" (D63871), Streptomyces coelicolor
DSM40233" (Z76678), Streptomyces Ilimosus DSM 401317 (Z76679), Streptomyces
felleus DSM 40130" (Z76681), Streptomyces canescens DSM 40001" (Z76684) 5 %
632 100%°] =& 74585 HEtWtH(d 4).
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Score = 2019 bits (1093), Expect = 0.0
ldentities = 1093/1093 (100%), Gaps = 0/1093 (0%)
Strand=Plus/Plus

A1022

276682

A1022

276682

A1022

276682

A1022

276682

A1022

276682

A1022

276682

A1022

276682

A1022

276682

A1022

276682

A1022

276682

1

36

61

96

121

156

181

216

241

276

301

336

361

396

421

456

481

516

541

576

CGATGAACCGCTTTCGGGCGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCT
RN RN RN N RN NN RN RN RN NN A RN RNNRRR AN
CGATGAACCGCTTTCGGGCGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCT

GCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACTGTCCATC
RN RN RN N RN NN RN R RN NN RARRRRRNNRR AN
GCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACTGTCCATC

GCATGGTGGATGGTGTAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGT
RN RN RN N RN NN RN R RN NN R AR RNNRRR AR
GCATGGTGGATGGTGTAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGT

TGGTGAGGTAGTGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCC
RN RN RN N RN NN RN RN RN NN RN RN RNNRRR AR
TGGTGAGGTAGTGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCC

ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCAC
RN RN RN N RN NN NN R RN NN RA RN RNNRRR AN
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCAC

AATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCT TCGGGTTGTAAA
RN RN RN RN NN RN AR R RN NN RARRRRRNNRRR AN
AATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCT TCGGGTTGTAAA

CCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACT
RN RN RN N RN NN RN RN RN NN RN RN RNNRRR AN
CCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACT

ACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGT TGTCCGGAATTATTGGGCGTA
RN RN RN N RN NN RN R RN NN RA RN RNNRRR AR
ACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGT TGTCCGGAATTATTGGGCGTA

AAGAGCTCGTAGGCGGCTTGTCACGTCGGT TGTGAAAGCCCGGGGCTTAACCCCGGGTCT
RN RN RN RN NN RN RN RN NN RN RN RNNRRR AR
AAGAGCTCGTAGGCGGCTTGTCACGTCGGT TGTGAAAGCCCGGGGCTTAACCCCGGGTCT

GCAGTCGATACGGGCAGGCTAGAGT TCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGT
RN RN RN RN NN AR RN RN NN RN RN RNNRRRRANRY
GCAGTCGATACGGGCAGGCTAGAGT TCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGT

60

95

120

155

180

215

240

275

300

335

360

395

420

455

480

515

540

575

600

635
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A1022 601  GAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATACTG 660

R RN RN NN NN N RN RN AN RN RN RNNRRRRNNRRY
276682 636  GAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATACTG 695

A1022 661  ACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCG 720
R RN RN RN NN NN RN RN AN RN RRRRRNNRRRRNNRRY
276682 696  ACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCG 755

A1022 721 TAAACGGTGGGCACTAGGTGTGGGCAACATTCCACGTTGTCCGTGCCGCAGCTAACGCAT 780

R RN RN NN RN N RN RN AN RA RN RNNRRRRNNRRY
276682 756  TAAACGGTGGGCACTAGGTGTGGGCAACATTCCACGTTGTCCGTGCCGCAGCTAACGCAT 815

A1022 781  TAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGC 840

R RN RN RN N RN N RN RN AN RARRRRRNNRRRRNNRRE
76682 816  TAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGC 875

A1022 841  CCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGC 900
R RN RN NN RN N RN NN AN RARRRRRNNRRRRNNRRY
76682 876  CCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGC 935

A1022 901  TTGACATACACCGGAAACGTCTGGAGACAGGCGCCCCCTTGTGGTCGGTGTACAGGTGGT 960

R RN AN NN NN N RN R RN AN RN RN RNNRRRRNNRRY
276682 936  TTGACATACACCGGAAACGTCTGGAGACAGGCGCCCCCTTGTGGTCGGTGTACAGGTGGT 995

A1022 961  GCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAAC 1020

R RN RN NN RN N RN RN AN RN AR RRRRNNRRRRNNRRY
276682 996  GCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAAC 1055

A1022 1021 CCTTGTCCCGTGTTGCCAGCAGGCCCTTGTGGTGCTGGGGACTCACGGGAGACCGCCGGG 1080

R RN NN RN N RN N RN RN AN RN ARRRRRNNRRRRNNRRY
276682 1056 CCTTGTCCCGTGTTGCCAGCAGGCCCTTGTGGTGCTGGGGACTCACGGGAGACCGCCGGG 1115

A1022 1081 GTCAACTCGGAGG 1093

RRRRRARRRRN
Z76682 1116 GTCAACTCGGAGG 1128

Fig 4. Streptomyces odorifer DSM 40347" (276682)¢} Strain A1022¢] DNA 454

H| 1
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(4) DNA gyrase subunit B(gyrB) @71A el 71238 BEXAEEH 84 A
A1022% Streptomyces 49 FT& X ATYH aFAd &I IFEA
Streptomyces sp. M46 (DQ445803)¢} 97.3%9] frA@AE YEE A2 FAHAT. o
A A10225 gyrB @714 ol 71% 38+ Streptomyces sp. A10222 A HYJAH(2E 5, 6).

CAGCGAGGGGGTCTACTCCTTCGCCAACACCATCCACACCCACGAGGGCGGCACCCACGA
GGAGGGCTTCCGCGGCGCGCTGACCACCCTGGTCAACAAGTACGCCCGGGACCGCAAGCT
GTTGCGCGACAAGGACGACAACCTCACCGGCGACGACATCCGCGAGGGTCTGACGGCGAT
CATCTCCGTCAAGCTCGGCGAGCCGCAGTTCGAGGGCCAGACCAAGACCAAGCTGGGCAA
CACCGAGGCCAAGACCTTCGTGCAGAAGGTGGTCTACGAGCACCTGGCCGACTGGTTCGA
CCGGAACCCGAACGAGGCCGCGGACATCATCCGCAAGGGCATCGCCGCCGCCACCGCCCG
TGTGGCGGCCCGCAAGGCGCGCGACCTGACCCGCCGCAAGGGTCTGCTGGAGACCGCCTC
GCTCCCCGGCAAGCTCTCGGACTGCCAGTCGAACGACCCGACCAAGTGCGAGATCTTCAT
CGTCGAGGGCGACTCGGCCGGCGGCTCCGCCAAGTCCGGCCGTGACCCGATGTACCAGGC
CATCCTGCCGATCCGCGGCAAGATCCTGAACGTCGAGAAGGCCCGTAT//

Fig 5. Strain A1022¢] DNA gyrase (gyrB) 97144 &A1 (588bp)

Streptomyces canescens AS 4.1681 (FJ406418)
Streptomyces coelicolor DSM 40233 (FJ406426)
reptomyces odorifer NBRC 13365 (FJ406424)
Sireptomyces felleus AS 4.1677 gyrase (FJ406421)
reptomyces limosus NBRC 12790 (FJ406423)
reptomyces sampsonii NBRC 13083 (FJ406425)

Streptomyces lavenduligriseus IFO 13405 (AB072859)

100 Streptomyces paliidus IFO 13434 (AB072874)

Streptomyces sp. M46 (DQ445803)

—Strain A1022
Streptomyces paucisporogenes IFO 13070 (AB072876)

Streptomyces rectiverticillatus IFO 13079 (AB072877)

B0 Streptomyces aspergilloides IFO 13461 (AB072833)

Streptomyces mobaraensis IFO 13819 (AB072866)
Fig 6. Phylogenetic tree based on gyrB sequences showing the position of strain
A1022 related bacterial taxa.

Numbers at branches are bootstrap values, derived only for the nodes supported by greater
than 50%(1,000 replicates). Bar, 0.05 substitutions per site.



(5) A&

16S rDNAE "¢ BREHQ F7IFMEEA T3 £31e] £t wWE gdFgo] A3 AdS
T TELE TEY 7 UE AERE A Ye Fd9LE Ho|] ARHALY Streptomyces
groupH¥] FE2 16S rRNA #F3A 71X <Eol 100%9] =% =& FAI=E YEh o
16S rDNA @71MEel 7123 F5Ho] 71539 DNA gyrase subunit B @74 &S #4]
3t Ad, A1022+% Streptomyces 49 F& X3sle AESH aFd &3 IFEA
Streptomyces sp. M46(DQ445803)%} 97.3%9 FrA#AE Uel= AL E FAHJr). o}
A A1022& gyrB @714 | 71%3t Streptomyces sp. A1022% FAEHJ .
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3. Streptomyces sp. A1022¢] 1%, 13A gz 39

(D) 71& A=A AE

B v ge] F2 o] &Ea 9l ISP2 ¥iA9F X media, B media® &3k, A10229}
A1023 55 Hde= 712 wixe ol 84dE 1AA o= eSS, W WHale @A

Table 7. Cultivation media for the selected strain
(g/L)

ISP. 2 Malt extract 10, Yeast extract 4, Glucose 4

Soybean meal 10, glycerol 15, CaCOs3 3,
MgSO4 0.5, NH4Cl 0.5, KH2PO4 1,

Soybean meal 5, Corn starch 15, Yeast extract 0.5,
KH2P04 0.5, KNOg 0.5, CaCOg 3

@ 71E mRAz2E HE A3
A1022¢9 A1023 75 E¥X media$l B mediaol H]3] ISP2u] A oA EFA Wl st a4t

2ol ZIT(E 8).

Table 8. Effect of different medium on antifungal activity of strain A1022 and A1023

(mm)
Medium A1022 A1023
ISP. 2 22 20
X 17 16
B 19 17
@ AZ

ISP2u X9l = glucose®} yeast extract9} &2 7|EZQ &©4¢93 ALY 99 complex
media®l malt extract EF=Ho] U=, o= It HXZE FH3 HAPEA Fol, o]
AT = e WA AES HE Y. F, malt extracte 3 9o FEolY o7 7F
A A, a2, AP digk 5202 EAS A3t o] ©ad, ZAd, FUEF¢
complex media Z0 29 AEJ} 8 FHUT}.
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A3 A4rY AEY 7]EujA 2= [SP2 wiX] AHE T malt extractZ} #3 1.5%
glucose, 0.4% vyeast extractE® 7|EujA|=Z 3}, ISP2uiA]+= uj A&wlc} positive
control® AR&3}3 T},

W
)=

Aol AL83 B4 92 Dextrin, Fructose, Glycerol, Lactose, Soluble starch, Sucrose
5% complex media % Barley flour, Soya flour'e ©AY o2 F7lsle] Ad3%G a1, 2
YL (NHy)SO4, Ca(NO3)2:4H20, Gelatin, Glutamic acid, Peptone, Urea &3} complex
media %= Corn steep liquor, whey® A4 Yo 2 F7}sle] A3 319}

718 ¥l A (1.5% glucose, 0.4% yeast extract)ell AL AAAS 72 1%(w/v) A7F
StaL, TSNS 2% (v/v) HE3Fe] 30T, 150rpmolA 6L7F A ekt & ebx o] tfst
PSS glete] o] 80| & BHAYY dAYEs 77 ddstal

Q@ @49 HE A3

Malt extract tHAl A}R&3F Dextrin, Fructose, Glycerol, Lactose, Soluble starch,
Sucrose &7 barley flour$t & BAYS ARES ATl A= sAH digh o] o
A vEbt o, Soya flours AR AlETelA = A1022, A1023 ¥ B controlt
AR A o] e Ao®E FRIEHATGE 9).

Table 9. Effect of carbon sources on the production of the antifungal metabolite by
A1022 and A1023

(mm)
Medium A1022 A1023
Dextrin 13 12
Fructose 14 14
Glycerol 11 12
Lactose 19 16
Soluble starch 13 14
Sucrose 12 10
Barley 15 16
Soya flour 21 19
Control 22 21
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293 FASE S HAT malt extract thAl ARES (NH)SO4, Ca(NOs)2-4H-0,
Corn steep liquor, Gelatin, Glutamic acid, Peptone, Urea T3 #2 AL Yo A
o] °F&tA UElG oy, wheyE AR&3F AlF o= A1022, A1023 #5 2% controld}
AR 248 YEFITGE 10).

Corn steep liquordl®= H4g 9o o7 712 AAEo]l oo MYFT Fa8Y 2
Aot =go] E Ao qiFoy, o337 g7 IFaE@AHe] EUth o= Corn steep
liquor2 3] 7] pH7} WolAaA o] AFo TS vx EHEZ Y 4FS F
HZF FagAol A UL Aoz AGHAUY. ol EHED FEIEY %7] pH HF
st A3t dXst= Aot

Table 10. Effect of nitrogen sources on the production of the antifungal metabolite by
A1022 and A1023

(mm)
Medium A1022 A1023
(NH4)SO4 12 11
Ca(NO3)2:4H20 12 13
Corn steep liquor 11 12
Gelatin 13 12
Glutamic acid 13 12
Peptone 14 15
Urea 17 15
whey 17 22
Control 21 21
@ A=
8293 Fd44Y AEAF, malt extractE®: A wjx] JEo2 A1022TFE Soya
floure Al1023 #FE wheys o€ F & ALo=Z FAIFYJY. 2ZEE, A1022 #F
£ 1.0% Soya flour, 0.4% yeast extract, 1.5% glucose® HiXAES A3}, A1023
oFE 1.0% whey, 0.4% yeast extract, 1.5% glucose® WX AES A3 T o]F 2] uj

F 24 AESAT.
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(3) TAZ ol o7 == H 3}

] 7ol HASE ot FollA Z
fractional factorial design®] TAZA WHE AEH o
S HESIY. A4 W o3 wjx] HA st = ©A
gelstd o

A 242 O(controDe 702 +run(AEHl#] =4S control 7|02 50% %),

—-run(AEH A 24 S control 7|22 -50% 3 A)o 2 AAsle] A&EF o R AsseI vt

1D).

Table 11. Fractional factorial design

Run S(z%\?hil;)ur Yeast ext. Glucose
1 -1 1 1
2 1° -1 -1
3 -1 -1 -1
4 1 1 1
5 -1 -1 1
6 -1 1 -1
7 1 -1 1
8 1 1 -1
9 0* 0 0

4 + 1. high level; -1. low level; 0. center point

@ A102272] FAA w93k x| # 43}t wH

Table 12. Levels of the variables tested in the fraction factorial design 1 - A1022

Variables (g/L) +1° -1° 0?
Sovya flour 15 5 10
yeast ext. 6 2 4
glucose 22.5 7.5 15

“ +1. high level; -1. low level; 0. center point
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Table 13. Levels of the variables tested in the fraction factorial design 2 - A1022

Variables (g/L) +1° -1° 0?
Sovya flour 7.5 2.5 5
yeast ext. 3 1 2
glucose 33.75 11.25 22.5

* +1. high level; -1. low level; 0. center point

@ A1022 w7 A%

A1022 #5+ XA E 5 ©@42 Y2 glucosed] th3F @4 %=7F w9 =9k3l, soya flour
I} yeast extractol] W3t &F=E Skt 12 A¥ A3} 0.5% soya flour, 0.2%, yeast
extract, 2.25% glucose® BIA|AES H A 3}3ATHE 14).

1% A3t wE o R 23 fractional factorial designdt A}, 4 AgFe} o] 0.75%
Soya flour, 0.3% yeast extract, 3.375% glucose® EE vj#] A& o] F7}sl= o2
A3 E Q). o] = glucose?] HE©o] oUW A soya flour, yeast extracte] gk Q%
T &9 ZU1sk Ao Kol o] 49 14} fraction factorial design A 37} A1022+ 52
A WA 202 FAETE 15).

Table 14. Fraction factorial design and results — strain A1022

Antifungal activity (mm)

Run Soya flour Yeast ext. Glucose Rice blast
Anthracnose .
disease
1 -1 1 1 15 35
2 1 -1 -1 15 33
3 -1 -1 -1 13 27
4 1 1 1 22 30
9) -1 -1 1 23 33
6 -1 1 -1 19 30
7 1 -1 1 - -
8 1 1 -1 17 25
9 0 0 0 22 34




Table 15. Fraction factorial design and results — strain A1022

Antifungal activity (mm)

Run Soya flour Yeast ext. Glucose Rice blast
Anthracnose disease
1 -1 1 1 19 36
2 1 -1 -1 15 32
3 -1 -1 -1 17 27
4 1 1 1 25 36
5 -1 -1 1 20 31
6 -1 1 -1 19 29
7 1 -1 1 15 25
8 1 1 -1 17 25
9 0 0 0 23 33

© A1023¢9] A ol o wix A5} WY

Table 16. Levels of the variables tested in the fraction factorial design 1 — A1023

Variables (g/L) +1° -1? 0?
Whey 15 5 10
yeast ext. 6 2 4
glucose 22.5 7.5 15

“ +1. high level; -1. low level; 0. center point

Table 17. Levels of the variables tested in the fraction factorial design 2 - A1023

Variables (g/L) +1° -1? 0?
Whey 7.5 2.5 5
yeast ext. 9 3 6
glucose 33.75 11.25 22.5

* +1. high level; -1. low level; 0. center point
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@ A1023 ¥+ A%

A1023 o5 WA E 5 ALY yeast extract?} A2l glucoseo] th3t &+ =7}
T Aor FAHAY. 53], 1H A9k o] wheyel #F2 £°|il yeast extract$}
glucose?] %<& ¥ 0.5% whey, 0.6% yeast extract, 2.25% glucose® A &S 4
Qs THGE 18).

Yol AxE 7]Fo 2 23 fractional factorial designdt A¥}, 9 A& F(control)ol Al
M w2 B34S Bt} o]i= 1A fractional factorial designZd¥e} & A3z A1023
59 i ZAL 0.5% whey, 0.6% yeast extract, 2.25% glucose® & A3}
(3 19).

Table 18. Fractorial factorial design and results — strain A1023

Antifungal activity (mm)

Run Whey Yeast ext. Glucose Anthracnose Ric.e blast
disease
1 -1 1 1 23 40
2 1 -1 -1 14 25
3 -1 -1 -1 13 37
4 1 1 1 22 18
5 -1 -1 1 21 40
6 -1 1 -1 12 25
7 1 -1 1 21 40
8 1 1 -1 12 -
9 0 0 0 22 35
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Table 19. Fractorial factorial design and results — strain A1023

Antifungal activity (mm)

Run Whey Yeast ext. Glucose Anthraciose Ric.e blast
disease

1 -1 1 1 20 32

2 1 -1 -1 19 24

3 -1 -1 -1 21 37

4 1 1 1 12 18

5 -1 -1 1 18 40

6 -1 1 -1 12 25

7 1 -1 1 21 40

8 1 1 -1 17 31

9 0 0 0 23 40

® 2 &

2 A7 A2AF £2 £8-AHA AFHolA Al1022 #F wi¥AS FAS SFYTIL
2 23t 3484 AR A, dAdA &40 YeUE ASE FAHYH.

o] A¥}E HlFoE oY HF ZAAE AFET ZAF, WAPYES 0.5% Soya flour,
0.2%, yeast extract, 2.25% glucose® ©Bl%3lHS A olE TAdAT EAdo] vepd vt
M, 0.75% Soya flour, 0.3% yeast extract, 3.375% glucose® ¥|%3 A= FA 9
AT R FEAA o] YEGTH.

ol FF AAZA AF w} w2 S DEst WSS T AASE 5 e FE T
Hog AU =, AYS BAo=E AAZ & F$4d 0.5% Soya flour, 0.2%, yeast
extract, 2.25% glucose HIA|E o] &3l wlge L, AFEL ANoE AAZ T F$
0.75% Soya flour, 0.3% yeast extract, 3.375% glucose® vj%3lad A A3 = Ao] &
TR FEE Aom dgdr.

@) F719F A&
O A= 2 9
71995 CaCOs;, CaCls, KCl, KoHPO4, MgSO4-7H20, MnCls, NaCl, CuSOs4, ZnSO, =&

FHAse wfFo 0.025%% 2472y #H7Fst & FEN S 2% (v/v) FEsE] 30T, 150rpmell

A 697 AEHGS & A5 (spore cel)ol| ¢S T FIEFE HESSIH
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@ 4 =

A10229F A1023 5 E5F 7]|EwjA] 9 complex media’} 7} HEZ o= HLo] 7]
AF7F BEE RAow FAEHdY, HE A A10227FE CaCOs2F MgSO47H.07F 7}
s wW A1023 CaCOs¢t CuSO.7F H7FE S o vk & spored] =9 &Ado] A4
¢ BoR FRAHATHEE 20).

Table 20. Effect of mineral sources on the production of the antifungal metabolite and
spore by Al1022 and A1023

A1022 A1023
Medium spore density activity spore density activity
(cfu/mL) (mm) (cfu/mL) (mm)
CaCOs3 1.2E+7 23 2.3E+7 21
CaClz 3.7E+6 20 4.6E+6 20
KCl 5.8E+5 21 4.8E+6 19
KoHPO,4 3.3E+6 20 4.4E+6 19
MgS04-7H20 2.1E+7 21 2.2E+6 19
MnClg, 7.3E+5 22 8.9E+5 21
NaCl 5.2E+6 20 3.2E+6 20
CuSOq 5.0E+6 20 2.2E+7 22
ZnSOy 4.1E+6 19 3.0E+6 20
Control 4.5E+6 23 5.2E+6 22

(5) Flask oA 84 =71 FAE
HolA HAste wjRE o] &3t %x7] pH , MlY=%, wlS7|7E

olrt
filo
o
il
ol
32
i)

b 7] pH AE

O A= 2y

z7] pH7} WA= s HES
NaOHE ©]&3td, 5
30 T, 150rpmol A 643t FenjeFst & &z

. 1) gl Ak wix]e] pHE 0.1N HCI,
TSNS 29(v/v) HETF F

of W FEAe 2ol Felatgith.

@ 2 3
A1022¢} A1023 ¢ E5F Z7] pH7} 2HAd <l A9-ol= A Ho et o] Wde
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s

T, S @k E el Bk, 53] SACA dde] Mg B Aem F9l
o] A10227+T W FAl 27] pHE 6.5%2 SASATHIH 7).

A E4 9] pHZF 6.5 JLEo|Bm= pH 523 ol vz HAF 7l o=z duEr,
=2 5’:7] H7} AMAd AS-, 27 JdAF S gAY = A 4] e I
S T Ao® Yehvysd, ol Z4AY T Corn steep liquorE ARE-SE 7492 FASE 4
= B}

25
I A1022
1 A1023
20 1 —
E 151
£ _
3
s
£ 104
5_
O T T T T T T T
4 5 6 7 8 9 10

pH

Fig 7. Effect of initial pH on the production of the antifungal metabolite by A1022 and
A1023

() g2

O A= %

H
i=]
Hj ol e FHad ] 2ol AES ]SSt . 1) oA Ade iAo Fujet
N 29%(v/v) FEI 5 25, 30, 35CA 150rpme.& 647+ z+zh ksl & exHo] 3k
G o] atolE Felstglt.
@ 4 7
A10229F A1023 ¥ E5 25ColA 35T ApololA + A oM 30CAA A&
A A5 dxyel digt ddEA Aol 7 anAd Aer IRIFHJATHH 8). 2
5ColA= A S A =8 Aa, 35T E A ST e S22 e
W
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Fig 8. Effect of temperature on the production of the antifungal metabolite by A1022

and A1023
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Fig 9. Culture profile of the strain A1022 and A1023 on the selected medium based

on time course

Fig 10. Light microscope observation of Streptomyces sp. Al1023 mycelium at
48h(a,1,000) and 148hr(b,1,000)

@4

flask FToNA WXz 2 2284 2748 AES 47, A1022 € A1023 BEF FHE4
o] +5g Aoz Yoy, wldF I scale up? AAZ} FAHES T 9 A1022FF
7b O fEg Aoz BuEo] o]F 9] AYPL Al022TFE UAOE EASF TR, BAM,
HEAYo| 3 FA4& Fos JH3 9.
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(6) Jar fermenter oA E83d ZA HAE
(7}) aeration =74 AE

O A= 2 9y
5L jar fermenter®] working volume 3L% ZA3}al, FujAdNS 2% (v/v) FE3I =
aeration =71< 0.1~1.0vwvme. & Z+z} ZAslo] vl ksl A =

FGE PHEHorh

@ aeration FE A}
A1022¢t 5= 3714 Al o= AbAdko] ot s EAa SH, BAY, =gl
gF ZAdo] FokAE Aom YeRtoy, wiYk 27IHE 60AIZF Ateldl= foamo] EAY
A2 0.5vvm 2H o2 wjoksta, wjYg 60417t o] Foll= =

v o] FHag E EAG FHd At Ao FAFJATHE 21).

T
2

Table 21. Effect of aeration on the production of the antifungal metabolite and spore
by A1022

Aeration spore density activity (mm)
(vvm) (cfu/mL) Anthracnose Rice blast disease
0.1 2.9E+7 23 36
0.2 3.5E+7 23 35
0.4 4 4E+7 23 36
0.8 5.6E+7 23 36
1.0 6.1E+7 24 37

(\}) agitation &7

O A= 2 9y
5L jar fermentero] working volume 3LE ZA3dta, ZwUdH 29%(v/v) HE3 =
agitation =A< 200~400rpme. &2 7}7} ZAsle] wjoksbH A durgA] U I nxE

FFe AEST

e

@ agitation AE A3}

71 Ml A1022+% agitation Al57F Hold 45 x4 SR B HEdHd
gt Zhdo] FolX= Ao R YENY aeration A3} XS} v 27]H-H 60A]7F Alol
= foam©o] WAE O] agitation AFE 300rpme.=  ®jSFstal, Bl 60AI7F o] Fo+=
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400rpm FE=7HA sgol= o] A
22).
Table 22. Effect of agitation on the production of the antifungal metabolite and spore
by A1022

e
B

A% o] A

L

g o m FelH vk

gk

=2

spore density activity (mm)

(cfu/mL) Anthracnose Rice blast disease
200 4.0E+7 23 35
300 5.1E+7 24 36
400 5.8E+7 24 37

(h FWFY JFEE 22

O HE WU
5L jar fermentero] working volume 3L= ZAstal, TSNS 1%~10%(v/v) HE3h

[€) =
3 747h kst FEed B EASel WAL d3E AEa

A 3
T7F 8% ol/do] W wYUTE o o] FolEA &S ¥k oy, wlY S vegetative
celle] #zo] E
Hj A el A dEe] ASA A o g
oJUi7t AA s HoE YEhY, o]F AFPdA= HETF

1

i
S
S
it
N
N
of
8
T

Table 23. Effect of inoculum size on the spore density and culture period

Inoculum size (%) spore density(cfu/mL) culture period (hrs)
1 2.6E+7 115
2 4.0E+7 110
4 7.2E+7 105
8 5.4E+7 107
10 4.1E+7 109
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(7) A4
(7P Jar fermenter

® A @

Working volume 3L, agitation 300rpm, aeration 0.5 vvm, S8]¥ 4%/vV)EA HE
3 & 120A17F wldslEA BHERAY ¥4 pH, £244E(D0)Y WIS HESY 5L
el A o] Wl profiled R3S

@ 2

pHE Z7] 6.2+0.2004 Al&ste] Z7]d] tha Wolxthrl 60417k o F 23] skl
end pointoll Al 7.50]4 0.2 2259 1, SE2ALE 27]o= 959 AL AAXIEZ W
olt}7} 50A17F ©]F 50% o|at® 7HAste] agitiationS 400rpm, aerations 0.7vvm 55

o7 ZIMA S§ENMAZS 50% T oldom FAAAT ALY flask w1
AETE 1IAIRE A 1094104 wjge] SAHN e, 459 SR vhh Fost
= Ao® UelgtHE 24, 19 11).

_
O
e
=2
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Table 24. Culture conditions of the strain A1022 on 5L jar fermenter

Conditions
Culture Vol.(L) 3.0/ 5.0
Inoculum size (%) 4
Culture period (hrs) 109
Agitation (rpm) 300(0-60hr) — 400(60hr-end point)
Aeration (vvm) 0.5(0-60hr) — 0.7(60hr-end point)
Culture temp. (TC) 30 £ 1T
Initial pH 6.2 £ 0.2

0.75% soya flour, 0.3% yeast extrac,
Media composition 3.375% glucose
0.025% CaCOs, 0.025% MgSQO4-7H20

5L fermenter
8.0 50 1e+8 r 100
7.8
76 1 40 1 - 90
74 —8— anthracnose - 1e+7
: —O— rice blast disease )
721 = 30 4 | —=— spore cell g &
' £ —A— pH o
704 E —o— DO 2
5 2 20 e 2 L7000 Q
681 = o
° [)
664 < o
10 - S [60
i (&)
64 - 1letb
6.2 1 0 L 50
6.0
58 - T T T T T T le+4 - 40
0 20 40 60 80 100 120

Hours

Fig 11. Culture profile of the strain A1022 on the selected conditions based on time

course (5L)
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(\}) 50L &

DI ERE

Working volume 30L, agitation 200rpm, aeration 0.5 vvm, =% 4% (v/v)E A HE
sk & 120A41%F wigeltdA] SAAERY xS WHEE fHESFY 50L qrEddA 9] HjeF
profileS &1.3}¢lt}.

@ 2 ¥

pHE Z7] 6.2+0.2014 AlZfste] 7)ol vha "HojX|tp7F 4047 o] % |23 AFs3dto
end pointell Al 7.501 302 H5alala, §E4LE 2T)dE 95% BEY AMAXSEE B
olt}7} 36AI17F o] % 50% O]EPE A5l agitiations 300rpm, aerations 0.7vvm I3
o8 FUVMAA EEAALTFES 0% T oo E FAAZ Y. AAMETIIES jar fermenter
of v]3] 13A17F A

= %%ﬁﬁ 96417 wigol TAEHANOM, o W Ft&Ad I spore?
sleE s 7HE P8 AR ASE Ve

50L wj¥S 500L9 Fujgdor AL AldlE % pointE 724HEE AI F o]= 500L
o] Fujeklo g ALga= Ao] Ak ol 9 A% HE sporeE seedZ AMEEHE A
of wlal] Aol Aol @tste] S w57 Aol AA AR AGEJATHE 25, 17
12).

1

Table 25. Culture conditions of the strain A1022 on 50L fermenter

Conditions
Culture Vol.(L) 30 / 50
Inoculum size (%) 4
Culture period (hrs) 96
Agitation (rpm) 200(0-44hr) — 300(44hr-end point)
Aeration (vvm) 0.5(0-44hr) — 0.7(44hr-end point)
Culture temp. (C) 30 £ 1T
Initial pH 6.2 £ 0.2

0.75% soya flour, 0.3% yeast extrac,
Media composition 3.375% glucose

0.025% CaCOs, 0.025% MgSO4-7H20
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50L fermenter

7.6 50 1e+8 - 100
74 4
40 - - 90
7.2 —&— anthracnose
—O— rice blast disease -
704 _ 30 | —=— spore cell rlet7 £ 80
£ —A— ph =
6.8 é —e— DO L
>
3 2 20 grmn 8
6.6 E c
2 3
6.4 10 A - 1e+6 F 60
(&)
6.2
0 A - 50
6.0
58 - T T T T T T 1e+5 - 40
0 20 40 60 80 100 120

Hours

Fig 12. Culture profile of the strain A1022 on the selected conditions based on time
course (50L)

(th 500L 25

O A= 2 9y

Working volume 300L, agitation 150rpm, aeration 0.3 vvm, Z8]%N 4% (v/v)E A
T & 120413 wigstH A S E-AT ¥ HEE AESY] 50L qfRol A o] nl Yk
profileS &13}¢lt}.

@ 2 ¥

pHe Z7] 6.2+0.2004 AlZfste] 2710 tfad "ol thrt 2447 o] %
end pointoll A 750102 el SENRE 27 95% B9
olt}7} 30A17F o] % 50% o]dtE FFAGFY agitiationS 200rpm, aeration=
o7 FIVHNA BEALEFS 0% T olFeE FAAZT AAMiYrIghe 501
fermenterol] H|a} 14A17F B FFAX 82AHA vl Fo] FZAEAOH, o] uf fotL/d 3}
spore®] IFEE 7P FFAQ Ao w YERTHEE 26, T1E 13).
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Table 26. Culture conditions of the strain A1022 on 500L fermenter

Conditions
Culture Vol.(L) 300 / 500
Inoculum size (%) 4
Culture period (hrs) 82
Agitation (rpm) 150(0-31hr) — 200(31hr-end point)
Aeration (vvm) 0.3(0-31hr) — 0.5(31hr-end point)
Culture temp. (TC) 30 £ 1T
Initial pH 6.2 £ 0.2

0.75% soya flour, 0.3% yeast extract,
Media composition 3.375% glucose
0.025% CaCOs, 0.025% MgSQO4-7H20

500L fermenter
8.0 50 1e+8 r 100
40 - 90
7.5 1
—&— anthracnose —_
—6— rice blast disease -
— 30| = spore cell le+7 % 80
7.0 E —A— pH 5
- —e— DO ; o
s 2 201 2 t7o 8
3 ®
2 5
6.5 1 2 S
10 A - 1e+6 % - 60
(&)
6.0
0 - 50
55 - T T T T T 1e+5 - 40
0 20 40 60 80 100

Hours

Fig 13. Culture profile of the strain A1022 on the selected conditions based on time
course (50L)
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Fig 14. 50L, 500L fermenter

() AR AE
A1022 #F& 5L, 50L, 500L «xt4 o2 AL A3, AAHezE 4575 3714 A
o2 wgF 7] #AMEF T 1A AFE sttt vl Suk o|F A g FFol FF3] 9
YA g4 9 HEGEe o S4EE S AYTE A2 EAFHJTHE 27).
T, =gy dig S4EZL Sy o GEZ HF oF 20413 WA Ao
HEd, o] 89 %’?35} FE3 Al WS fEd 272 oo we wYr|e 2l
of wjoFatd Wl 8% QQloz W
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Flask jar 50L 500L
(1st seed) fermenter (2nd seed) (Main culture)

Culture Vol.(L) 0.25/1 3/5 30/50 300/500
Inoculum size (%) 4 4 4 4
Culture period (hrs) 120 109 96 82
Agitation (rpm) 150 300 — 400 200 — 300 150 — 200
Aeration (vvm) 0.5 — 0.7 0.5 —- 0.7 0.3 = 0.5
Culture temp. (C) 29 £ 1T 29 + 1T 29 + 1T 29 + 1T
Initial pH 6.1 £ 0.2 6.1 £ 0.2 6.1 £ 0.2 6.1 £ 0.2

) o 0.75% soya flour, 0.3% yeast extract, 3.375% glucose
Media composition

0.025% CaCQOs, 0.025% MgSQO47H20

Activity 23 25 25 2
anthracnose(mm)
Activity
rice blast disease(mm) 37 39 40 40
Spore density 5.1E+6 9.9F+7 5.6E+7 6.1+ 7
(cfu/mL)

_48_



4. Streptomyces sp. A1022¢] A|F3s LA Y 2 AAs T4 Y

7}. Streptomyces sp. A1022 WFAS o] &3 A|P3 A ML

Streptomyces sp. A1022°2] A A3t A7/ 2 FH HAES FEXSTAH A A
2010-3%°] T8t FEA H AAFsiAe] HEFES  V|FoR Algsigior,
Streptomyces sp. A10229] g D ZA59 HAAWSE 55 7T o®E AAEA L B

ul 3z
-
A Adeln, 4% A 24 G

(D) wiFde) 224 A8 AE

=24 EA AE= 7h €944, 2) =94 4848 v AET

b € 4A"A
BoAF o] BAHE Streptomyces sp. Al10229] A EAY Ex1o] AAF HAHANA A
He (A2 )0l tigh HAA Y AASE F AAEEA] SRE HuRE T d A
StH = Y] AR VA o F 2 A e T8 e 819,

o,

1

D As ¢ Wy
Streptomyces sp. A1022 HjgNRE HpZ=F42 A6ty ZAFEE 1.0E+ 7cfu/mLE
AdAsHA 9 & 747 dA el g

(28C)2 7z} 2w ANRE HESHA Streptomyces sp. A10229] &
%

©

A wl R i3 AAS AEEF I, 60T, 90T FAHLE 7ZF 2o 3087F ZH7F 9
g3k & AL (28T)ol BEFHA Streptomyces sp. A10229] &4 W E b0 thdk A A
Bz F9L. 121TC 2L wgdAS autoclave 3F & AL(28T)o HESHA &4 9 X
Aol tisk kA 9 HEARS AAHE g

AR 1FHAHY HEEHS gio s oF 240¥97H2010. 5. 11. ~ 2011. 1. 6.)
B A, AFEujE o] 83 AEFAL T3H 3 AA AA5H3 L.

@ 43

Yz 095H FHEF 2404714 Streptomyces sp. A10222] A EZA 3} EA}9] oFA
4 2 BEAGo] g <F

WA e 2o A= Streptomyces sp. A1022 A EA 3}
o A7l el wel A Fasks AoE e

60C A2+ Streptomyces sp. A1022 EAEH 3} Lz}
HE v "Hojx= Ao m Flut, WAyt Aol va] g4

90TC¢ 121TC EAxg ANEG+= Streptomyces sp. A1022 A E=
HEQS HaA7le Aes YebdGE 28, 29, 30).

3.

O:

.

kel
2
Lo
(%]
2
2
et
=
By
2

o

H oo ox

2 onEde Y%
7102 Vhebg,
A gy 2

o e
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¥ 28. AA Y wiFde nFaAB A3 IHEH B

(&9]: mm)
BARdg s ks & 60CEAE 90C &A=& autoclave
0 22.5 22.0 22.5 22.0 18.5 12.0
10 22.5 21.7 19.5 21.0 17.0 11.0
30 22.0 21.0 18.2 20.5 16.7 10.0
60 21.7 20.5 16.6 21.0 17.2
90 21.5 19.2 15.2 20.7 15.4
120 21.0 18.5 14.3 20.4 14.2
150 20.7 17.0 13.0 20.0 13.1
200 21.0 16.1 12.2 19.5 12.0
240 20.6 15.0 12.5 19.6 12.5
F 29. @A wigde] =g tid A8 FAl
(&9f: mm)
BARdg s ks & 60CEAE 90C &A=& autoclave
0 41.0 41.0 41.0 39.0 37.0 14.5
10 41.0 40.5 40.2 39.0 36.1 11.0
30 41.0 40.5 40.5 39.0 35.6 10.0
60 41.0 39.5 39.2 39.0 35.2
90 41.0 37.2 37.7 38.0 34.6
120 39.6 35.1 35.1 38.5 34.1
150 40.2 34.7 33.8 38.7 33.2
200 41.0 32.2 32.2 38.6 33.0
240 41.2 32.1 31.3 38.5 32.5
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FE 30. €A wiFde EXF A
(9] cfu/mL)

e KA ks A 60CE* 2 90T ¥X2 autoclave
0 1.0E+7 1.0E+7 1.2E+7 9.8E+6 9.2E+5 -
10 9.7E+6 9.5E+6 9.8E+6 9.6E+6 9.2E+5
30 1.0E+7 1.0E+7 1.0E+7 9.7E+6 9.0E+5
60 6.5E+6 9.6E+6 6.4E+6 9.8E+6 8.0E+5
90 5.8E+6 8.9E+6 3.2E+6 8.5E+6 4.5E+5
120 5.2E+6 7.5E+6 9.2E+5 7.6E+6 2.6E+5
150 4.1E+6 5.7E+6 5.7E+5 6.2E+6 9.2E+4
200 3.4E+6 3.8E+6 3.7E+5 6.1E+6 6.7E+4
240 1.5E+6 2.6E+6 5.4E+5 5.6E+6 5.6E+4

W) E83 A4
B Ao BAHL Streptomyces sp. A1022 AA3} HA F T oA T
npe ) o] A EE doll e b FR, AAsE = AREAGe] AgAd €
St =, Streptomyces sp. A10225 F3HA| =2 A ASFA] SN F A= AEA|

dle] & = lerme BT AS Frreto]l dAlE EastoloF &

1o ¢

O A=z 2 Y
Streptomyces sp. A1022 vjgNS A8 FEi 7= (Waring, Model No. 51BL30)
22,000rpm, 3%7F A% 23 T Streptomyces sp. A1022 A EAT EAF2] oHAA
2L BRELES AAAFE 3
GAAAAE 1FEHAHY HEEHS gio s oF 240¥7H2010. 5. 11. ~ 2011. 1. 6.)

DFEATE ol 43 ARAAL Fol @ WA AAse

i

g
#@s

Hjokel B Aole A9 YE7F 50mesh(300m)ol A 98% F3}sl= Wb B Fo=
200mesh(75mm)ol A 98% & at= Aoz &1¥. (19 15).

Streptomyces sp. A1022 ¥l AS et AT SdELD 22 A D BHE
e BAehA] g2 FATY FARSE 9 Aoz FRiFo] Eo did E4 3
oju] WAE = dol tigt kA FrE(Y 16).
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Activity_anthracnose (mm)

1% 15. Streptomyces sp. A1022 wigY 3 A - & Y= v

A2 ke, B, 245wk

—&— Non grinding_ anthracnose
28 —®— grinding_ anthracnose
-4 Non grinding _ rice blast disease
A ----A--- grinding_rice blast disease
26 “ —#— Non grinding_ cell density
x“ —#— grinding _ cell density L
24 - o
22 A i
20 A
18 - i
16 -
14
12 A L
10 T T T T T T
0 50 100 150 200 250 300
Time (day)

- 42

40

38

36

34

32

Activity_ rice blast disease (mm)

1e+8

1e+7

1e+6

1e+b

1e+4

16. TFRAY, MEGY @ TAF EANGT TR T P
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(2) AP 24 A

Ly
T A BEA % A e 5= 9

7h) obulieat, W) AWEA, TH A B 9, ) SHA A 52 AR
CORIE::

O A=z 2 LY
Streptomyces sp. A1022 wjkelo Tyrosine, Histidine,
Proline, Valine, Leucine, Methionine & 87F4]¢] o}v|:=tbE 5% (w/v)H ZH2b A 2s =
ofbu|i=Ake] 28] 7} Streptomyces sp. A1022 A=A 3 EAFQ] oA W HEX o] 1|
= Y AAHE 3 SHAS 1FEAEY HEIEe ddeRE oF 210¥1H2010.

6. 8. ~ 2011. 1. 3.) #&33aL, aFAvj= o] &3 Y=HdAE A=

Tryptophan, Arginine,

@ 23

AFErAH o] g3 A& tryptophan, histidine, valine, leucine 59 o}v|x=AF X & 5-7}

FA g T nlE =2 Aoz YERd(:E 31). HEgYo| g 842 tryptophan,
tyrosine, proline, valine, leucine 59| olv| =2t 2] 7} A 2] Fol vl&l] =& Aoz
EbH(E 32). FAREAL tyrosine, leucine 59 A F7F FA g ol vlE & Ao
2 YEeEPF(E 33). Arginine¥} methionine 27+ A EAY EA9 okAHA] 2 BE
ol WE A e Aoz A,
£ 31 oblwt A7) %) nFAA Y 9T FTEY B4
(+2: mm)
Zjﬁ L-Try L-Tyr L-His L-Arg L-Pro L-Val L-Leu L-Met 5Xd
0 21.5 22.0 21.9 21.7 22.1 22.0 21.6 21.8 22.1
30 20.1 913 20.3 205 20.9 20.7 20.0 20.1 205
60 18.2 18.3 19.0 18.3 16.0 16.3 16.3 16.7 17.3
90 18.4 19.7 19.3 16.3 18.0 18.0 18.0 17.7 17.3
120 18.0 18.7 19.3 18.7 19.0 18.7 19.0 17.7 17.7
150 17.0 18.0 17.7 17.3 16.7 17.0 16.7 15.3 16.7
180 16.3 17.0 15.7 14.3 16.7 17.0 16.7 15.0 17.3
210 15.8 14.0 16.0 14.7 14.0 16.3 17.3 12.3 16.3
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F 32. opvi=at X2 wgde] HEGH i I B

(9] mm)
g%  L-Try L-Tyr L-His L-Arg L-Pro L-Val L-Leu L-Met %A
0 410 407 402 403 408 406 402 403 410
30 102 397 393 395 393 408 407 409  40.1
60 45 395 395 280 401 400 405 390  39.2
90 39.1 390 385 270 402 400 400 380 380
120 397 393 373 213 403 403 400 353 368
150 387 387 333 210 400 400 393 323 355
180 371 390 310 220 385 385 385 265 335
210 350 382 235 192 371 364 371 202 327
3 33. oAt A wjgde] A A
(&9 cfu/mL)
g% LTty LTy L-His L-Arg L-Pro L-Val L-Leu L-Met %%
0 1.7E+7 1.9E+7 1.5E+7 1.3E+7 1.9E+7 1.2E+7 1.0E+7 1.6E+7 1.5E+7
30 LIE+7 13E+6 O8E+6 96E+6 S82E+6 O.6E+6 18E+7 89E+6  1.0E+7
60  O4E+6 43E+5 LOE+6 6.7E+5 6.9E+5  3.9E+6 928+6 LOE+6  8.8E+6
90 8.2E+6 6.1E+3 4.3E+5 29E+5 1.8E+4 6.7E+5 85E+6 8.0E+5 4.2E+6
120 7.3E+6 7.5E+2 36E+5 88E+4 3.7E+2 2.7E+5 7.3E+6 2.3E+5 1.7E+6
150  6.1E+6 -  1O0E+5 3.6E+4 - 84E+d  49E+6  72E+4  8.2E+5
180 5.2E+6 - 5.4E+4  7.7E+3 - 3.1E+4  3.2E+6 8.0E+3 5.7E+5
210 3.AE+6 - 20E+4  43E+3 - 42E+3 19B+6  83E+2  3.5E+5
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(Wh AHEAEA
B oAl o] EAHO Streptomyces sp. A1022 A EA Y o] oA L BEAS
StH A, Streptomyces sp. A1022S XA oA AFXA] QEs Ao 2A BEA I
TS SN E AWMEAAA AEE HaE g

o =

O A= % WH

TR E ALEEH = AHSAA 65 E 343 o] nlE] MEdt ¥ Streptomyces sp.
A1022 wjEdol 242t 5%(w/v)R 242t A8t 3 AHEAdA el A2 7t Streptomyces sp.
A1022 A=A A A B BEAO vA = TS AAEE 3

GRS dFEAHY HedyS o w oF 3047H2010. 7. 1. ~ 2010. 7. 30.)
wEelgla, 153 fFHeF AAE ol & AEAARS Tt g HA AAT

£ 34. AMEAEA list

No. Composition CAS. No. Remarks
ke 8

1 polyoxyethylene lauryl amine 61791-14-8 ~
NAG FEAl
SoFEe 8

2 polyoxyethylene tallow amine 26635-92-7 B
NAG FEAl

3 polyethylene glycol mono ether 99734-09-5
okl g
4 polyoxyethylene nonylphenyl ether 68412-54-4 orener
i, BAL AR, F34)

ok ol Q-

5 polyoxyethylene castor ether 61791-12-6 °crere

polyoxyethylene polyoxypropylene

6 o 9003-11-6 TFTA L
derivatives
@ 43
AP A =2l 98l Streptomyces sp. A1022 A3} Ex}o] otAA] W WEAO] I
A 9GS WA= ko)l 4 polyoxyethylene nonylphenyl ether, 5.polyoxyethylene

castor ether, 6.polyoxyethylene polyoxypropylene derivatives &2 @7} F3 8+
of nla| nFeEA WY HEd gk g7 22 BEAGC] A & AoE FRIE(L

9 17, 18, & 35).
£, ARG N SF S
ether7} &4 3 a1z o] g
1 H

A, w3 7wl §

Ao g gt AE A E o A= polyoxyethylene nonylphenyl
W Aoz 1A, ARGAA AN oE F&, T4
A st A= .

=
2
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23

surfactant 1
surfactant 2
- —@— surfactant 3
surfactant 4
- @ surfactant 5
- —@®— surfactant 6
A —@— control
€
£
> 20
=
©
@®©
19
~N
@
18
17 : ; T T T T T
0 5 10 15 20 25 30 %

Time(day)
a9 17. AMEARA A2 wgFHe] aFeAHA g I8 BA

surfactant 1

Activity (mm)

.. surfactant 2

—@— surfactant 3
surfactant 4

- @ surfactant 5

41 4 —@®— surfactant 6
—@&— control

40

39 -

38 A

37

36 : : T T T T T

0 5 10 15 20 25 %0 %
Time (day)

% 18. AAgA A wFde] M=ol thdt Fa 8 B
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E 35. AMEAZA A wgAe T FA|
(&9 cfu/mL)

AL 1 2 3 4 5 6 A
0 1.2E+7 1.1E+7 1.2E+7 1.2E+7 1.1E+7 1.2E+7 1.1E+7
10 9.7E+6 9.5E+6 9.5E+6 1.0E+7 9.7E+6 9.5E+6 9.9E+6
20 9.3E+6 9.1E+6 9.5E+6 9.7E+ 6 9.6E+6 9.4E+6 9.8E+6
30 8.9E+6 9.0E+6 9.6E+6 9.7E+6 9.5E+6 9.2E+6 9.5E+6

(th S3A A2

=AY HAHE AesiAl == Al dEHe AP AREE AT
Streptomyces sp. A1022 A EA Y 2] oA L HEA WX = JgFS HAEDS &

At SHAE AuE

FTHEoR ALEE ¢ A+ A= mineral carrier®t miscellaneous carrier °] %
i, 1 FFE+ celite, clay, perlite, silicon dioxide, vermiculite, zeolite, glucose,
lactose &©°] $iL, o] T celite®} silicon dioxide®= w73l A3l 34 e AE5F

of A3tatal, glucose$} lactose HZA 9 s AHWAAZA A 7HE

O As 2 ¥y
Streptomyces sp. A1022 v SHAE 5% (w/v)H Z+2F A2k
7} Streptomyces sp. A1022 523 ¥ 2p9] QMAA] W HEA ] v X =
2 g

r Ol}‘l

»

Ao ALE3 A= K 369 ¢, T2, FYAE, FELEE AgF AFETH
AL IFHAHY HEEdH S oz S AET 15 FHF AAE o] &3
AEAARS AAsA 1, A1E 77+ 2010, 7. 1.8 2010. 7. 30.7+#] 307+ A=k
¥ 36. SFA list
L1 AEH Az ] s
Microcell World Minerals, USA =T
Celite
Celite World Minerals, USA
Silicon dioxide Zeosil Rhodia Silica, =4t
Zeolite Zeolite ALz =, At
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@ Ay
Streptomyces sp. A1022 &3} X249 At D BHEAo] FA ATt FAE
T7F §A8E o w Folxo] ALg3E SEAVF FEARY oHHA U BREA FHZF
035&% X% e Aoew FQE(E 37, 38, 39). WA FHFA ] EAT A EA
LA SFA Aol 7Hsdh o2 dhE.

l-l:l
H

o ZEAE, FE=E BEA 2 EANAAR ALE TS o) |
A = Streptomyces sp. A1022 &3} ﬁx}—?gl oFAA] W HEAo| oIS w A Y=
Aoz glg. by FeldEe e, FEexs $AE Fael SRR
Age Ao weE,

¥ 37. Streptomyces sp. A1022 31419 nFex o digt TS A A
(&9 mm)

ZA#Y4  Microcell — Celite Zeosil  Zeolite X&=T FFAE FELZ FAHEF

0 22.0 21.9 21.9 22.0 22.0 21.9 21.8 22.0
10 21.3 20.5 20.6 20.5 21.1 20.5 20.7 21.1
20 19.2 19.3 19.2 19.4 20.2 19.7 19.3 19.2
30 18.2 18.1 18.3 18.3 18.0 18.2 18.4 18.3

¥ 38. Streptomyces sp. A1022 +3A|¢) =g U3 FSA AA
(&9 mm)

Z#Yd4  Microcell  Celite Zeosil  Zeolite XET SFIAHAE FEL=E FAHEF

0 41.0 40.5 41.0 40.4 40.5 40.7 40.5 40.5
10 39.8 39.8 41.7 39.8 40.1 40.2 40.0 40.1
20 39.5 38.9 40.0 38.9 39.7 39.9 39.9 39.9
30 3.91 38.1 39.9 38.4 39.6 39.6 39.7 39.7
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¥ 39. Streptomyces sp. A1022 3 A EXFol 3 A
(&9 cfu/mL)

Z#Y4  Microcell  Celite Zeosil  Zeolite XET SFIAHAE FEL=E FAHF

0 1.0E+7 1.1E+7 1.1E+7 1.2E+7 1.2E+7 1.1E+7 1.0E+7 1.0E+7
10 9.4E+6  94E+6 9.7E+6 9.5E+6 9.6E+6  9.5E+6 9.6E+7 9.7E+6
20 9.2E+6  9.1E+6 9.4E+6 9.2E+6 93E+6 94E+9 9.2E+6  9.4E+6
30 9.0E+6  89E+6 9.1E+6 9.0E+6 9.0E+6 9.1E+6 9.0E+6  9.2E+6

dof 542 SZA A9 F58, B, 73 T8 At A Sedel A

Az F5A7 A

E

ofN w
oft
2
i m
o1
(@]
®
2
S
4 Mo

B Favde Sy, 28] 3% olat/l @
M A2 F AZRE FE, F4 5 42

@ 23

o] 3t E5AS silicon dioxide(zeosiDZF 7FE =da, dAF & HAEE celite
o)

(microcell FEDS} silicon dioxided AE7} Y& Aoz d=E(:F 40). A% = ALEI}
FobH AxEo A fFadae A fAd SAVE Jlerg Aev) w2 S5

A Mol 728, 3hd S 204 Uole SFATE 45s
ukebA | 8bA| o] S A 2+ silicon dioxide(zeosi)7)F 71 A3l o=z gl

E 40. TFA E4

L1 AEH & %59(mL/100g) A 344
Microcell 350 5.7 27
Celite
Celite 240 7.8 16
Silicon dioxide Zeosil 440 3.7 26
Zeolite Zeolite 170 8.2 12
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(3) 28 _ AY3} =4 AL

O AYY U= 484 B

- Streptomyces sp. A1022 W NS 60 + 5ToA 3087 Ay A A=A 4}
o] kg N REAo] FA g o vl st AoE YERE o] Y g5 & EA
Y FA F7IE A N EAT F YA E(vegetative celD)e] AA &I7F Qo] Hj

ool o] ol M3} HEA o] Z7}e oz FAAHT, o] FAS T FA 7))

- Streptomyces sp. A1022«] SAHEAY ¥x= S8 A B oju A= do o
gk Qb Ado] grE. moA & A F EH 2 VIE FAHAA TAEE B4 nhE
ol thek Fg/do] StEH.

- Streptomyces sp. A1022 vl B 3 %7} 200mesh(75mm) 98% E3sto = &
As 7kl A 7Hd Bol ARESHal e ST B SSARET] Soll AREo] ThesdtER
AREEel A E SR,

O TALAA A
- Streptomyces sp. A1022 =AY ¥ 2= BAE Aot F2 oA P& <t
AT HEAS RO, HEA AEE B3 ANFIAL FAAR FA F
A A Hurs)

= O QS L=
- ATEAe T4 FAMAEAE A FEl9 glycerole A
- sAAx FA S FAMAAE BFF ] lactoseE At

F AR e RA w98 SRAR ARY. vk
sl Fejel ARl Abg 4RE AR way,

Y,
frt
i)

u
‘£
5
Q
=
=
o
o}
o
o
N
)
‘1> PN

O

O AMEgA A
- Alg3t AHZAA = polyoxyethylene nonylphenyl ether, polyoxyethylene castor
ether, polyoxyethylene polyoxypropylene derivatives 5°¢] A& 7}s3ty, &5, &
2F, AE, F3kA19] 715l E3HAE 2l polyoxyethylene nonylphenyl ether?} &3}
Aol A3 A AE B,

ot

O 0]-1:!]1__)\ xqul
- ol =2t HEZAI} tryptophan¥} leucine®] Streptomyces sp. A1022 A& 23}
2k b R BEA HEH AES sk 3oE ddd. ole &5 AlFALTTt
AAsto] AFETS Ui dA-Y.

L
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U}, Streptomyces sp. A1022¢] AA3 TA FE 2L SOP A

1) &4 343
M AL=31A] (SC; solid concentrate) @}

[e)
A3 A=  Freeze

= Agst sisien,

Streptomyces sp. A10222] AlA% A&
AAs ¥4 &

2744
g ol gtol

=

3} A4 (WP; wettable powder)

Dryer(F/D)¢} Spray Dryer(S/D) 27}4]
Streptomyces sp. A1022+% % 37F#] FH&E A ¥33H(F 41).

E 41. AYFF % ARV
AP TE AH&-717]
1 M AL=31 A (SC; solid concentrate)
2 EAF4=3} 4 (WP; wettable powder) Freeze Dryer(F/D)
3 » Spray Dryer(S/D)
b e
MFTsiAl el vjggs F dAY, FAEH, FAESY o= FAo] APy, AxTA
= 19 19, ¥FAZAH LA (SOP)+= X% 16, FHE A= A 19 208 L.
i E— _ » , §om
B sty
e SOy
B = AAHd SHNEH 2H=EdE T =
I 19. AFTEHA AXTHE
O €438 34
g dnjAdy FEZAI(1) 7hHE), dell sk ek Ao

Streptomyces sp. A10222]
agitation 50~

st g wel 2 FAHS F71E
Streptomyces sp. Al1022 ¥ £3 3 Wagxo &% 60T£5.0,
GNS 3087 dAglste] o YA FE(vegetative cell)2}

100rpm, DO 50%ZE A &tHA Hj



49 HAL Streptomyces sp. A1022 BN Fo] HAE st HF AlAIFo
EAF A AEA] ARRA HEld gRE HHo= 3

Streptomyces sp. A1022 3ot oAl gl A3} blade type w4]7]91A 22,000rpm,
3min ZFe] =214 viEE I oju WA= dof gk kg do] shH .

SA R F A= homogenizer, colloidal miller 59 717] HAEZ} 7}5g. B o)A
FA3}=2l Streptomyces sp. A1022 A sizex 50mesh(300mm) 85% =3} FFo|v &
homogenizer®l] B34 = v|&E7} 7153k colloidal miller7} A35Hsk Aoz dokd, wpebA,

colloidal miller(A YA 717N S o] &3l FAHS a3}

O As L Ty

Colloidal miller= 270¢] grinder7} 3]A3tHA 2% +=d], 5 grinder A}o]l9] FH=S
2%t BEY JdrsE 24T F S, wEbA grinder 7FS 1/200, 3/200, 5/200
mm 37FA 2 e Zdd uet v 100LAS B 3 B8 3 259 Streptomyces
sp. A1022 &4 xzke] A 9 HEAS Hluste] HA 218 g

@ 23

Streptomyces sp. A1022 A size7} 50mesh(300im) 85% E3 o2 EF n}
23 dofl QHgsle] B4 2o WE Streptomyces sp. A1022 /33 xA}o] Qg
2 BEALS FAYTY FARE mebA, A E2 o w227 Agsk

3/200mm 7S 8542 o w AHE(E 42).

¥ 42. Colloidal millerel] &3 #3a7

grinder 4%mm)  RPM S ¢ BAT 0 soore density  Anthracpose
Control - - - 1.3E+7 22.0
5/200 3,500 2 25 1.2E+7 22.2
3/200 3,500 3 26 1.1E+7 22.4
1/200 3,500 S 32 1.1E+7 22.1

O FAEY 34
Streptomyces sp. A10229] HZAAAA e AHSAAS A7 HEA AEAF A
stAlo] SAJM A= glycerol, AHS A= NFFH Y ZejSAdEd =dud o
(polyoxyethylene nonylphenyl ether: CAS No. 68412-54-4)& #H7}, £33},

T
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12 FA&3 glycerols vl AA Fyjof st 10%(w/v)E H7Fste] oF 1023 &
Eigcig

22k FAER AAFE e AWMEAAA ZSAleledl =dud o 8l 2 (polyoxyethylene
nonylphenyl ether: CAS No. 68412-54-4)5 w]gl AA] F3o] thste] 5%(w/v) #H71st

o] 1023t Zgste] Nd3hA s4& 45

¥ 43. A443kA SOP

Q.C.
Mass
3L 2 3L
S R =4 balance A MmN A
(mm) (mm) (cfu/mL)
1. e Mgz 1AEE B4 32 100 7 o1 401 5.0E+71
200L
2. A WEZ  60C+5.0, 30min 120000L/ 201 351 2.0E+71
Colloidal  grinder 7= 3/200mm 100 /
Z:.}\]l-?«)\
3w miller 4% 30L/hr so0r, 201 351 LOE+71
. Homo @O Glycerol 10%(w/v) A7} 10kg /
H 3 5+ - 7
LFALED | er 5 1057 23 100L
@ polyoxyethylene nonylphenyl
. Homo ether (CAS No. 68412-54-4): 5kg /
H 3 5+
5. ¥AER® e el 201 351 1.OE+71

5%(w/v) M7} & 1083 &%

a3 20. AAIE _ Streptomyces sp. A1022 AAS431A (solid concentrate, SC)
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(W) F3A _ 5Z2AZF (freeze dry)

FANEE o83 AT wMISR F A, QARY, 1F RALH, Az, 27 24
g, A48 wor ¥ AYHu, AxTYRE 19 21, EFAZAYA(SOP)E
18, A% AEe) H4e 17 239 2

a8 21. 84 AZFIAE _ 2AAF (freeze dry)

O €Ay &4
Streptomyces sp. A1022¢] ErgA du|Ads AEZAI(]) 7H), dol gt ek A o]
st go] w2 FAHES F7Hgh
Streptomyces sp. Al1022 WY F5 F Hgxeol &% 60T+£5.0, agitation 50~
100rpm, DO 50%%5 FA|stHA wlgFHS 3087 EA st LA E(vegetative cell) 9}t

718} 29 HaEAS A AS Streptomyces sp. A10229] F FA EZ 3 ¥x}49] obA
A d REANS S RE

O Cell 3 &4
Cell 34 %17‘301]% continuous centrifuge(&YU4&2]7]), filter press, pollsep, 59
7171 AE7} 7Fed. Filter pressv A3 Al SA&o] Fol wjFod 3o A 3elsl
a1, pollsep 7171 25 Al A wjgdo] AL £@stAA 5% HAAd, o=

_T_rtﬂ
S 50% AE7A] Arls=o At 7|72 duhE,
B FANM = Streptomyces sp. A1022 # A3 F7F B o] R cell 3FE0] & dE
AR 717 Aggt, welbA A5 YA EE 7] (continuous centrifuge)E ©]-83te] 4SS <&
=23

A& A 452 7] (continuous  centrifuge) & ©]-&38t% 9,000rpme] &% % Streptomyces
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sp. A1022 celltt 343+, Streptomyces sp. A1022 vkl = celle] H| &L 10%(w/v)
2 g 100LS YA 10Kg AEQ] cello] 3FH (2™ 8, 9).

a9 22. 949452 7] (continuous centrifuge)
B. In let; Hl ¥ %’H-‘?’-ﬂﬂ Eo7lE 9,
C. Out let; 94 3 AAHE AS5H, D. cellit 342

A HF 3o FadTe Ax F A dHE FAQGAL} FHAE
oF, BxA HEZAY, freeze dryerg o] &3 Aol AL AAE lactose, 5 HFA=
silicon dioxcide® &3t

AAEA e g 5Le cellAl 7S 2 lactose 7%(w/w)ES ¥ il homo mixers
oj-galo] 10w7F 12 H-A4) =33t

12} &3t Z3tdof cellFA 7|52 & silicon dioxcide 3%(w/w)< Y3l homo mixerZ
2z} &35ty wjokde)] 3423 cell 10KgS 21l homo mixerE ©]-83Fo] 2083+ 32 &3

A% 238 ARE A% tray Eolol AW AE HES Bo] 70T, 2447 FAT.
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g, -5C ~ +5C

1

s

2 50T ~ +307T AlolollA A7}

Z o
] —

S,

T
P

jl

zal

Az
=2

O

il

=
st

3}
.
124

Ay
gl

1

5
H

H 1

dad o
=

)
i

2] Aol 7l

14
26
38
50
57
e

A ZF (hr)
77

a

A
CAS No. 68412-54-4)& 10%(w/w)

= O]

71 (Pin Mill)
- 66 -

12
12
12
20
o

AZF (hr)
=]

1

S AE=

=

2% (T)
-40
-20
15
25

&2 A 7HA

iy

Streptomyces sp. A1022 TA241% %7
H

Al

¥ 44. TEAAZRAN & wE A
- Efl2%: -70C, ¥ 7mtorr
(polyoxyethylene nonylphenyl ether :



¥ 45. 34 SOP _ 5A2AZE (freeze dry)

Q.C.
Mass
A ARE-717] TA=A balance ?Xit;g H%(Eoé;ﬁ ( fE/XPL? )
mm mm cfu/mL, g
1. wjek Lo 129 E BaA #Hx 218(% 201 401 5.0E+71
0. Axe  waz 60°C+5.0, 30min ;gg{ 201 351 2.0E+71
3. A4Ee AXPAHes] 9,000rpm 11%16%
4. A i i @D lactose 7%(w/w) 7} % 700g/
=3O oo mxer 1083 12 £3 10kg
5. 54 i ) @ white carbon 3%(w/w) H7} 300g/
1) oo mxer F 1087 14 £3 10kg
6. 54 Deep -70C, 24hr
Freezer
7. A% Freeze dryer 5kg 251 451 5.0E+ 71
@ polyoxyethylene nonylphenyl
=]
o ;f@ Homo mixer ether(CAS No.68412-54-4) 5§Sg/
. g, 10%(w/w) &
9. AAE Pin Mill 5.5kg 251 457 5.0E+71
- P
A1022 M HI&-2
HEg 20108 118
AL (ZR) TIZLHOIQ
a3 23. A|AE 2(F/D °]&) _ Streptomyces sp. A1022 4 3}A|(wettable powder, WP)
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(th) 34| 34 _ &F 7 ZX(spray dry)
12 A3, Ax, 221 FAE, 142

a’
9 26, BEAZALA(SOP)E ® 19, A2

o
x| -
|
&

EEE
a8 24, F3A AFXFAE _ BFAZX(spray dry)
O €49 &4
Streptomyces sp. A1022¢] € gA du|Ads HAEZAI(]) 7H), dol gt ek A o]
st go] w2 FAHES F7Hg
Streptomyces sp. Al1022 w|F £ T Hgxo 2% 60T+5.0, agitation 50~
100rpm, DO 50%%5 FA|stHA wlgFHS 3087 EA st LA E(vegetative cell) 9}t
718} &2 HaEHdS AASY Streptomyces sp. A10229] F A A3} EA] oA

B nEde SR

O 13 24 £
2 gRe) BYe AF H58 REYRY 02 F 94 H0E RaAY P £
3 ERAZ(spray dry)s RFE FHL 15%w) FEOR fAsE Aol Az
3k Streptomyces sp. A10223 W%l F m@RFo] o 10%(w/v)FEoILE A 5%
D Az g4
S @A = silicon dioxide® E§3
% 35k

w8 naAlsh TS A7

%)
BEA AEAY, R AZxFAHY BEAE glucose,
A glucose 2%(w/v)E Y3l homo mixerE ©|-& i
12 &3te wjde silicon dioxide 3%(w/v)S ¥ il homo mixerE o]-&3te] 101k
A 23 & oy dAE dolgth
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O ¥ Z(spray dry)

BEEAZE A8 BANA w2oA £ or dAE uAR AR WAolnR T
st el SdEdH 2A7F A8 AES AW glojof &

Streptomyces sp. A1022 EorgA A7} 1)8), 90T, 30min, 121 C(autoclave Z71)
oA i EQbAstlon, 60T, 30min A Al v HAs S, B E ARV =
=S S5l AZsh=d AL A 7ke] 18 otol] o|FAEE Streptomyces sp. A1022 &4
B4 22 kg = Jdo] gl s,

HE &9 A8l air pumpEs Wol, EFT FAZE 7] BEE FASHAA In let

=

20,000rpme. & %A3dto] 1kg/hr £ 2 %%

O 2z FA &3
Az g5y AxEo AdE 2dFEe] ARSdA ZSAE™d wdad dEH=
(polyoxyethylene nonylphenyl ether : CAS No. 68412-54-4)S 10%(w/w) &3}
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X 46. 34 SOP _ ¥ AZ(spray dry)

Q.C.
Mass
=z 2. = S <)
& A AH&-717] il balance g4 wHEgy E}pE
(mm) (mm)  (cfu/mL, g)
v ws e o 100/
1. vl gd ez 129 s M Zz 900L 201 407 5.0E+71
o e : . 100/
2. Ex4¢ g5 60T £5.0, 30min 200L 201 357 2.0E+71
I : glucose 2%(w/v) 7} ¥ 2kg/
4. ¥+A&3@ homo mixer 1057+ 134 53 100L
. : silicon dioxide 3%(w/v) 7} 3kg/
5. A £%@ homo mixer = 10%7F 93 £ 100L
7. A% spray dry 1kg/hr 6kg 257 4517 5.0E+71
polyoxyethylene nonylphenyl 6008/
8. RAEF® homo mixer ether(CAS No. 68412-54-4) s
2k 10%(w/w) 7} &
9. A& Pin Mill 6.6kg 251 457 5.0E+71
- =gy

A1022 AIHIZ-3

HZEY : 20104 128

¥ 26. A|AE 3 (S/D o] &) _ Streptomyces sp. A1022 F3}4(wettable powder, WP)
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2) HF ANAEFY EX g
FERI7IE 2 AR = 544+2ToAN 4L dgk Faol w2 BA ol a4,
mEbA FHE AlAES] ZEld2 07 47k ZH7; vlal i
O AEUA
- Streptomyces sp. A1022; BA3HA (A A=)
- Streptomyces sp. A1022; <=3}A(FD type A A1)
- Streptomyces sp. A1022; <=3}A(SD type A A1)

O AEFE: 7314, 4=, £2% &8

ol HAYAe PR Fe A2 FAIS

AFH #Fg FZEAS Y meshe FHEES SAS HIME. =, Alg 20g
100mesh(149um), 200mesh(75m), 325mesh(45mm) A= A& T ALs X
FHES HE$g
AAbA s = (20-b)/20<100
b = A& SHA] FE3F JA] Ax & F
58 T F 105x2ToA 8AIF Ax & Wt & FAE AA T3S ST
Streptomyces sp. A1022 A|A¥E 3% HEF

=
S1=E(HF 47). B3], Bun s 2 7|3 waw, 38HEore 325mesh(45um)
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98%, A=&°F> 100mesh(149um) 98% S5 7IFOo & of=tl|, Streptomyces sp.
A1022 NAE 3% 25 433

ob& ] 54£2CeA 45749 o]} AFI die =
o] Streptomyces sp. A1022 AA|F 3T =Aol BEsSF 7Tl A4FS
2.

X 47. HF AAFE 7R EA v

= A1zt F3H4 k3 FoE FEg
0F 3% 169 2OomeshTom) -
Streptomyces sp. A1022, o pass
V&5 = a 200mesh(75um)
4= 3 11.6% -
98% pass
0% 15% 4.3% 20821;5“75”“) 3.0% |
Streptomyces sp. A1022, o pass
Z3}AI(FD type)
45 16% 4.3% 200mesh(7om) 5 g, |
98% pass
0F 243 3.2% 20821;5“75”“) 3.0% |
Streptomyces sp. A1022, o pass
Z3}A(SD type)
4 935 399 200mesh(75xm) 3.0% |
98% pass
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(3) HF AAFS AP & Hw

g RSV 2 A A= 5422TCAA 457Y o] AlFs FadAo]l o+, mEkA F
% Streptomyces sp. A1022 A AEF 3F2 ofav 079 45 AP 2bzh vl 4

3}
.

O A=z 2 LY
O Algdxda A (growth chamber), POTA] ¥
O A@d#E: a5
O Al sl 153+ (Colletotrichum gloeosporioides)

O A& oAl
- Streptomyces sp. A1022 AAF31A (A A1), 314184 100+
- Streptomyces sp. A1022 3 A(FD type AAE), 3141814 1,0004)
- Streptomyces sp. A1022 F3AI(SD type AlAE), 3]A18l4= 1,0004)
O tx2kAl: 2 E]¥H(azoxystrobin 20%, Syngenta Korea) HNAF<=3}A], 34 uj<= 2,0000)
O A&
Al 3POTH 3ubEstel & 9POT 2H2h Al g

-
sy 3 [¢)
- nEfRe BAWE o|WA F A7te) kg 7Y 14, 33 A¥ F dA} RED.

- =

%im Pﬂﬂﬂrg 15% 1 Aoz é_‘f%.}lzj ZFZ3H(E 48).

12
oi
N
ot
é
>{E
)
ﬂ
2
\]
o
1
2
u{m
)
o
(03

=

54£2ColA 4201 Vc} ok 6& AnE= x7]el asl
Streptomyces sp. A1022 A|A# 3%

AE2] sl A7 IerS s, Streptomyces sp. A1022 )

7V b EEA AlFeld daEY, AFY BEA, b8 F ALY ?ﬂﬁl*é T T3t
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X 48. HF AAE 3FY oFa vu

A oA AN ZHF) Elass o|F & B ol P& WA 7}
1 4.5%
0 2 16.2%

3 6.7% 9.1% 60.8%

o=

1 12.5%
4 2 16.2%

3 8.9% 12.5% 51.9%
1 8.3%
0 2 5.3%

Streptomyces sp. A1022, 3 8.3% 7.3% 68.6%
N3 3tHA 1 8.3%
4 2 7.9%

3 7.7% 8.0% 69.4%
1 8.1%
0 2 5.1%

Streptomyces sp. A1022, 3 0-3% 6.2% 73.5%
4344 (FD type) 1 779
4 2 7.5%

3 8.1% 7.8% 70.2%
1 8.1%
0 2 5.4%

Streptomyces sp. A1022, 3 0-3% 6.3% 73.1%
4314 (SD type) 1 779
4 2 8.1%

3 8.1% 8.0% 69.4
1 28.0%
0 2 28.0%

3 13.9% 23.3%
FAET
1 33.3%
4 2 28.1%
3 16.7& 26.0%
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(4) FF AAEY TS BAAAA B4
SRSV 23 A A= 5422TolA 45Y oA A
#HE Streptomyces sp. A1022 AlAE 39 A AAIMAALS 059 452kl AP 4
7k Wl al st

O A= % WH

Streptomyces sp. A1022 AlA% 3F 25 XA 5.0E+ 7cfu/mL(g) 2 @ & =37
55T £ 1TCAA AmE 72 BastHA 05, 15, 27, 35 45AbelA AT 2259

Waks B,

@ 23

2 AAES ER ANGHA B At Al ARBER TS Fadgont,
54£2TollA 45 o] Aldst A3k 1.0E+ 7cfu/mL(g) ©|e 2AE HF3 Aoz ¢
Hof XA FANAE AT o PP 27).

>,\1

1e+8

—@®— SC
...... . WP_FD
—&— WP_SD

G

-

E

=]

[t=

o

>

=

(2]

c

[

=]

[

S

o

Q

(7]

1e+7 T T T T T
0 2 4 6 8 10
Time(week)

ad 27. AF NAE 3F9 EAHAA v
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G) 2& _ AAZ 34 &4

O Streptomyces sp. A10225 o] &3 A|AEL AAFIA 1F, F3A4] 28 F £ 352
2 AA g &

O HF AAEFY BT A

- Streptomyces sp. A1022 A A% E&A AE Ay, 3% 5 AEFF 7|5 A3t
Hog FolE Eg Burl= g EgA 7T w2w, 3eEeke 325mesh(45mm)
98%, A= 100mesh(149mm) 98% TIHE 7|Fot=d & AFY AAFEF 3T
200mesh(75um) 98% F¥ stz BF A3t Zlo= ddd,

- o}& e 5442ToA 4FY ol A3 Adx %x7]o =g Aol FARSE Ao 2]
H o] Streptomyces sp. A1022 AlA|FE 3T =gdo] AEESF 7|5 APgst o=
3ol

O HF AAFY AP ka v
- Streptomyces sp. A1022 MrFstA] 2 =314 25 A|AE7FY] oFa HEAI AAE
3F9 kg FASF Aoz Fold
- b4£2ToA 4FY o AIFT AR} 279 ofmet FAFSH
Streptomyces sp. A1022 A A# 359 g+ AEFTY s}
- Streptomyces sp. Al1022 AAFIIA|(AAF)E 3| A
A1022 $=3HA|(FD type, SD type AlAF)E 84ul4= 1

w4~ 100W, Streptomyces sp.
L0000} 7} A ghek Ao= ek,

— A3E2] FAnjge} AAbA7IRES 1 H 3P, Streptomyces sp. A1022 A AF3HA| (A A
%)7]_ 7].%]— EE—?Q% xﬂ%o]g} _\11;]— ﬂq— ] ‘/] E_E_}\-] O]—PH}\-] UJ /\],‘Q_)\]—‘/] Jﬂg]}\‘] %
S Streptomyces sp. A1022 F=3}A|(FD type, SD type AlA%) ej7F ¢ &4,

O HZF AAFY EAT BAIL%

- 2t AAFEY A AAFEA &1 A, AZte] AIErpE ¥ AT A4S o
54F2TColA 45 o] A3 OE+ 7cfu/mL(g) o]e] ZAE HE38 o=z g

oly]o] ¥ ajo] A= QS Ao g FkE,
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A AL AREER HA S st AlAIRES] (DA, @A ZREE, A HEE, (4)
A AED A AIE Ak A7) Bla, (5718 BAEd 58 AES

(1) A=A~
B oXFe] BAL Streptomyces sp. A1022 AAES AA A 7S dkstr] Yot

AlgTE LFEAY oA AT _ A TN AT | B dre] Al & WAL

g g3t
b As 2 Wy
O A H 4 zFAF2]
O A& 7]zF 2010. 5. ~ 2010. 10. (578<)
O Alg#te: a5
O Al sl 13+ (Colletotrichum gloeosporioides)
O A 8eFAl: Streptomyces sp. A1022 AAF31A (A A%), 31484 100+
O thx2kAl: 2 E]¥H(azoxystrobin 20%, Syngenta Korea) NAF<=3}A], 34w 2,0000)
O Algdu-g-

- 2T A AE A Te A4 3vHE AFsil o, FA e g SR Al @ E
- Atk 1&e 589 1FFHE AL, 7 o] Alol9
Abol o] 7+A L 50cmO.Z 3
- oW & AR FAIA Y Aol AASGlaL, oFAl AE A7 E 49¢F Zow, oH
A ATk oS AE - 7 53] AEEh
- NP EE 19 28, 297 7S
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X 49. &4 2 A AXE A

o HAA 7 2010. 5. 29.
@ 2010. 6. 28.
B A A 7] @ 2010. 7. 05.
- F 43] A¥x ® 2010. 7. 12.
@ 2010. 7. 19.
@ 2010. 6. 29.
] 2010. 7. 13.
oA ATAA. oA el T) A
- % 58 A @ 2010. 8. 03.
® 2010. 8. 10.
@ 2010. 7. 13.
o 2010. 7. 27.
SpA) HEA B, ol F el oo er
- % 58 A @ 2010. 8. 10.
® 2010. 8. 17.
@ 2010. 7. 13.
@ 2010. 7. 27.
oM TE ZA} @ 2010. 8. 24.
- ZF 63 (3719) @ 2010. 9. 14.
® 2010. 9. 28.

® 2010. 10. 12.

A ol AT ojgo] & B. o5 Al

T 1 A AEA T 1

AT 1 FAYT 1

A AREAE T 1 T _ 1

AT -2 AT -2

T 2 A AEA T 2
5% FAYT 3 = AT 3

A AEA T 2 T _ 2

FAYT _ 4 AP _ 4

T _ 3 A AEA T _ 3

FAYT 5 AT 5

A AEAE S 3 T 3

A ol AT ojgo] & B. o]y % Al

||\
o

I 28. AlAT WA=
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a9 29. BAANE 2%
A IFGAY ol A A AT, B. LFEAY ol F oA AT

(1)) Azt
TFEEAH 27 Al (o)W A, o]HF) B 7, 8, 9243 2AF AI7ZHA]) FA e oW
H 15% ol oz A e FFHTHE 23, 24). oHIEL 2010. 7. 13. o]F T/} FAE

Holt}rt 2010. 8. 24. HiL 20% o] ol®allarl, 99 o] 7HA FAI¢.

AFEA ] gk o]y s FAME 37HERF Al S AR 50, 51; 19 30, 31), A5
AW o]y, o|WF AT BT Al 53] ARG O(FA A A7) 3 49), o]HA
ATt o]HF ATl vs WAZIE 5 A2 Uehd. oM AHe ©@AHel
ghg o]Wslk= 2010. 8. 17.9 SAlE AxsSoE EFetar o Aol s HA 7}t
7} WolAl= Ao E e
DT ZAPEAIHRGE 52), oW ATt ol¥HS At vl FEgFE e A
2 Yehd, 235852 e yo] Hug oWt 89 Hu S N FAE
- 0] Fgo] worng W olfk A dojihes o= wehd.
tzrol] vls] AlAlEA TS WAV O 5 AoE YEYET o= 3|Auge] A
o] WjF<l Aow FukE, B A Ho| A Streptomyces sp. A1022 NAFFA (A A Z) ] 3]

5)

qul5E 10002 AFSEoL, FF ANFE U 7 B & de Rt dk Row
Bus 9, EeAE AANSE 100002 FHA A & Bert e AoR aud.
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¥ 50. 13FexY oA kA A7 WA}

e

W

g &

Bl

ok
X

o

HA) 7}

2010.
07. 13.

11.1%
17.6%
6.3%

11.7%

23.8%

A A A 2

0.0%
0.0%
4.3%

1.4%

90.5%

AT

25.0%
9.1%
12.5%
16.7%
13.3%

15.3%

2010.
07. 27.

e

6.7%
5.1%
4.7%

5.5%

68.2%

AJA A 2

0.0%
4.2%
0.0%

1.4%

92.0%

AT

19.4%
12.5%
16.7%
16.7%
21.1%

17.3%

2010.
08. 24.

22.0%
15.5%
10.2%

15.9%

20.9%

A A A 2

14.1%
9.9%
8.1%

9.4%

53.4%

AT

O = W N = W N HF | W N =IO & W DN H1W NN HWw N ~H1o & W N HTWw N H|jw Do o=

24.4%
17.3%
18.2%
18.7%
22.1%

20.1%
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£ 50. (A=)

e

(L
A

ol &

BolB A&

A 7}

2010.
09. 14.

17.6%
9.8%
12.1%

13.2%

21.4%

A A A 2

11.6%
9.1%
3.9%

8.1%

51.9%

AT

26.8%
11.1%
10.5%
24.0%
11.4%

16.8%

2010.
09. 28.

e

6.9%
15.4%
6.5%

9.4%

11.8%

A A A 2]

5.3%
9.1%
4.5%

6.3%

41.1%

AT

4.2%
16.0%
21.7%

4.9%

6.7%

10.7%

2010.
10. 12.

2.1%
6.1%
2.5%

3.6%

17.1%

A A A 2]

4.3%
4.7%
2.7%

3.9%

9.5%

AT

W O A&~ W N DN W N H]IO R WD HWNND H WD HO RN HWN H WD

4.1%
10.2%
1.5%
2.6%
3.2%

4.3%
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control value(%)

100

80 A

60 -

40 -

20 A

Il cv_ch

s cv_A1022

—— incidece_ch
—0— incidence_A1022
—&— incidence_control

- 25

- 20

15

10

date

a3 30. ZFEAY oA fAIAE WA}
date: 1. 2010. 7. 13.; 2. 2010. 7. 27.; 3. 2010. 8. 24.;
4. 2010. 9. 14.; 5. 2010. 9. 28.; 6. 2010. 10. 12.
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¥ 51 uFeAY ol¥F FAX WAL

e

AR

]

HHA) 7}

2010.
07. 13.

hzT

9.3%
10.0%

95.2%

A A2 2

9.5%
13.0%
8.3%

10.3%

36.8%

AT

18.2%
25.0%
13.8%
9.5%
15.0%

16.3%

2010.
07. 27.

=T

10.7%
6.5%
13.2%

10.1%

36.1%

A A2 2

5.4%
5.8%
2.6%

4.6%

71.2%

AT

18.4%
14.3%
14.7%
12.9%
18.9%

15.8%

2010.
08. 24.

28.6%
11.4%
12.6%

17.5%

20.2%

A A2 2

10.9%
12.1%
6.9%

10.0%

54.6%

AT

O &= W N = W N | W N =10 & W N H1W DN HWw N =10 & W N HTWw N H|jw o o=

26.6%
23.2%
20.0%
21.3%
18.6%

22.0%
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£ 51. (A

ENE

(L
A

oy &

BolB &

A 7}

2010.
09. 14.

10.3%
14.6%
7.1%

10.7%

39.7%

A AN A 2

8.7%
6.7%
0.0%

5.1%

71.1%

AT

11.6%
25.7%
19.6%
14.9%
16.7%

17.7%

2010.
09. 28.

e

6.5%
18.9%
6.0%

10.6%

3.3%

A AN A 2

5.3%
9.1%
4.5%

6.3%

42.6%

AT

4.2%
17.4%
21.7%

4.9%

6.7%

11.0%

2010.
10. 12.

0.8%
1.1%
2.1%

1.3%

68.2%

A AN A 2

2.2%
1.9%
1.4%

1.8%

56.4%

AT

O = W N =W N | W N =IO & W N HWwW N HWw N =10 & W N H1TWw N H|jw o o=

8.4%
4.3%
3.3%
3.1%
2.0%

4.2%
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control value(%)

80 ~

60 A

40 -

20 A

Bl cv_chem

N cv_a1022

—&— incidence_chemical
—O— incidence_A1022
—@— incidence_Control

date

a9 31 AFEAY o AR WAL
date: 1. 2010. 7. 13.; 2. 2010. 7. 27.; 3. 2010. 8. 24.;
4. 2010. 9. 14.; 5. 2010. 9. 28.; 6. 2010. 10. 12.
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¥ 52. AlEFE F38F v
3o Al gt Lla=se 20N FA(g) N FFAl(g)
o) 3 29 277.5 9.6
2010. _
RIS 3 2 . .
07 13, | A5 2l - 8 270.0 9.6
S 2] 5 39 369.2 9.5
o) 2 3 40 473.0 11.8
2010. _
Al A| 5 *
. B Bk 3 40 499.0 12.5
A=) 2 5 102 1202.0 11.8
o) =7 3 208 2525.0 12.1
2010. A A= 2] 3 278 341
A
08, 24, z 7.5 12.3
A=) 2 5 498 6344.5 12.7
o) = 3 122 1419.7 11.6
2010. A A 2] 3 130 1521.2
A
09. 14. - ' 17
A=A ) 2 5 181 2022.5 11.2
o) = 3 88 884.0 10.0
2010. _
A] A 3Z % 3 . .
09. 28, | A& 2l - 85 945.9 11.1
A=) 2 5 159 1541.0 9.7
o) = 3 304 2569.5 8.5
2010. A A 3E A 2] 3 321 3690.0 1
10. 12. - ' Lo
A=A ) 2 5 691 5859.5 8.5
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(2) A=4

A2 Streptomyces sp. A1022 Al Al A4 A 2] 14 (application interval) &
2Hog 3
= 11— =10

b As =2

HH
H
3

-

O Algd&da: B3 (growth chamber), POTA &
O ANg#&E: 15
O A'd

O AI¥

W3l 235X (Colletotrichum gloeosporioides)
okAl: Streptomyces sp. A1022 F=3FAI(A A=), 3284 1,000H)
le)

FAl: @ EJuH(Azoxystrobin 20%, Syngenta Korea) 94<=3}A|, 8485 2,0000)

o
O /\]641/]]%

- BE A@E 5POTH 3u%ste] & 15P0T 47 A9,

- BERE BAYS oA F A2 A 5U% 79 (AR 747 338 A% 4

b A3
e oyIg 15% oldem Hyaz F=HTK
A A7 74 Ao R ofAl Aud AlE Al :
kAl A g AANGLI 7L) wWE WATEY Aole AA @ ew dukd. mebA, ‘lrxﬂ
AA L2 74 F0| AFs AR AT,
i z=el vlsl] AlAIEA T FAZE 6 2 e R Yeiged ol (DI AR
A%z fdE,
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X 53. FAAEF w2 WA ¥w

A#zH4 AT HHE o & FaolH& WA 7}
o =7 1 13.6%
2 9.7% 10.5% 42.5%
3 8.3%
A A E A 2] T 1 10.3%
54 2 6.9% 8.0% 56.2%
3 7.0%
A 2 1 23.1%
2 16.0% 18.3%
3 15.9%
o = 1 17.6%
2 7.8% 11.5% 40.8%
3 9.1%
A A E 2 2] 1 11.6%
74 2 13.0% 9.4% 51.7%
3 3.5%
A 2 1 19.5%
2 22.2% 19.5%
3 16.7%

3) AYIFHYsE

il
i

(e
>,
ot
o
Bjie
X
rlo
%
S
S
S
Q
g
o
()
[))
[0)]
o
o>
—
o
\]
\]
>,
2
D-[H

o ARAYFE =, 545

b As % Uy
O Algda: A d(growth chamber)
O Ad&=: 15 dnj
O Al sl 13+ (Colletotrichum gloeosporioides)
O Al kAl Streptomyces sp. A1022 N3 A| (A A3E), B8] A 108, 1004
[e)

O EoFA: 2 ElvHazoxystrobin 20%, Syngenta Korea) HAF4=3HA], 314184+ 1,0004H
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- AEAA AMES F40] v EgaE e Ei T A E oe] F 2o dad
SHTE B 4A Qo] ¢bd FRoE AEE v A,

- aFdues B2 AlF F 1% NaOCl (Aol A E R, sodium hypochloride) ¥ 70% ol
R RS 5] HobA B F Hyd ZEIJRYE gm A= TS .

- AFEAH AT (C. gloeosporioides) 3 TN-5 500(1.0E+6 spore/mL 1) paper disc
of Aejgt & &ds] DA AFduiol SHFa, Hard Zepay ARt Yo S

=71 A 5= A (growth chamber)oll A 24A17F X 2] ale] L+

- okl = S A w4 1,0008], Streptomyces sp. A1022 GG ShAl(AAE)S D,
100 314}, 100w] 3]4} <) A2 g
- oFA] A7 T 28T, 75%9] FE7F A%+ A (growth chamber)ol| Al 7€43F A2 %

ol ol HAEE 3t

) 23

A EmjE o] &% IAula Al A3, Streptomyces sp. A1022 N7 HA| (A A 55)
Azt 108 gAY Ay Tl Aol o|YEH A 5. Streptomyces sp. A1022 HF
SHA|(AAFF) 1008) A2 +-¢F LEVHAIAIED) 1,0008) A 27-e] AFEAH oM E=7} FA
gt FroE B (d 32).

223 POTAEel A Streptomyces sp. A1022 WA= A (A A1) 1008] A 2] +7F <
Elup(A1AEL) 2,0008) A 2]+t wls] -3k #HA|7}ES YEeltal, Streptomyces sp. A1022
N FTFS A (AN AF) 1008+ 2B 10009 53 AR BAlad7E s Aes dekd.

Hokoll % (oo D‘IU"‘L

a3 32. 1FEuE o) &3 Streptomyces sp. A1022 AAFIA (A AF)Q A ul4 v
A. Streptomyces sp. A1022 NG SA(AAF) 1008 34 A2+, B. F3 &7, C. gz
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(4) ANAET BAAIE gA A WAZE Bl

Streptomyces sp. A1022 A AF(N 34 9] WA 7LE Fujs = stesef 9 A&Es
oF¥} H] g}

b A= 2 g
O A& #4a: A3 (growth chamber), ZFLGuf o] &3k A]3],
O Algd&=: 15 Enj
O Al sl 13¥+AH (Colletotrichum gloeosporioides)
O A 8eFAl: Streptomyces sp. A1022 AAF31A (A A3%), 314184 100+
O x4

- QE]H} (azoxystrobin 20%, Syngenta Korea) 9153}A], 3] 4ul<4= 1,0004)

- E]2 &g (tebuconazole 12%, A o)A ) FAd AAl, 8] A= 1,0004)

- Eugenol (A4FEE) WA, gAu]4 5000 — HASFE=EZ HE 715l
ol AREEE A,

O ARNE: ARIRE (DT A BALFE) P 2&

(hH Az

EAMAI =T oFg dAlwl A, 792 A= Streptomyces sp. A1022 NAFEESEA (A A )
1008 A2+t thxoFAl < Elul 1,000 2 ElEetek 1,0008 A2 7F fAReE BA &3
£ YeEblal, Eugenol 5008 A2+ ka7t vl¢ HolAl= Aoz glg(1d 33).

129 %} A3 Streptomyces sp. A1022 A=k Al(AAE) 1008] = 2] 79 o2 2FA
L EmF 1,0008 = AR WAl g dE vEbllov, Blaebe 1,0008] # 252k eugenol 500
v A2t Al m o w "ol Ao ® gldE(1d 34).

Qo] AFR2HE Streptomyces sp. A1022 NS A| (A AE)S 1008 A2 Al ¢F 10
Azte] oFa ALFII} S Ao .
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a E % d. :

a¥ 33. kA AE ¥ 79 AF
a. AAE, b. A48, c. L4} d. X8, e. Eugenol

I 34. kA A ¥ 12¢ AH
a. AAE, b. A48, c. LE4} d. X8, e. Eugenol
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(6) 71t BA&F _ ErlE @A

O Algd&4a: A (growth chamber)
O ASAE: EErE A
O AlgHs): EvtEe- A (Colletotrichum sp.)
O A8ekAl: Streptomyces sp. A1022 A (A A=), 314815 1,0006H
O A3Ug: A3y )Y AHHFHE %) $HI 2=

12pd = Al AT}, Streptomyces sp. Al1022% ILFEAH Qo] 7|E ZHE2 & H &)
of tiallE WAladE AYa A, welxs EvtE X8l tiste] HAAHS HA S
A A a7t e AR AP (H 35).

B.
a3 35. EvfEErA ] 3§ Streptomyces sp. A1022 FIAXNAE) A &3
A. Streptomyces sp. A1022 F3FA(AAF=)A 2, B. 28T
6) 71Et HA &Y _ EvE 94

O Algdd4a: A Hgrowth chamber)
O A3#tE: BEnfE BF
O Algwsal: 99 (Phythophtora blight)
O A8 kAl Streptomyces sp. A1022 F3A|(A A1), 312481 1,0008)
O x9FA: 2 E]HHazoxystrobin 20%, Syngenta Korea) 44<=3}A], 34 8] 1,0004)
O A8

- EvlE ¥F A3 AW ¥ 25 1.0E+6 spore/mL Fo® ZF XEYQ 20mL Ak

28C, £ 75%2 A& H(growth chamber)ol]l A A-3A]71.
- 24X A S Zh7be] ekAlE A & EvtE WolgS #Ed 7 AETd 10POT
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O ANg4d=

EvtE FHE o]&st 99 WAl az Alg A¥, FAHEFAA ErE delgo] ¢F 30%
o] Wk, Streptomyces sp. A1022 F&A| (A AE) 1,0008] A&7 QEIuHAIAED 1,000
v} A gl FHo] W E X

% AoE FAAY (Y 36).

a1
(XA
A.

w

6. 159y JA8H % EvtE BFE o|&3 Streptomyces sp. Al1022 HFSHA]
a9 WA &9 HA
A

o oM

, B. Streptomyces sp. A1022 F=3}A| (A A]F) 1,0008) 34 A&+ C. hFE
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A

Nlo

6. %

Zol A 1038] o] Streptomyces sp. A1022 A|A|3%2] |

Ay
s

20104 - 2011 A9 &7}

o

—_
1o

19 A vhe 25

%

P
T

EER)

3}
.

A7)

on

B
—_—
fife)

3] AEE 7o =w

I3} A (wettable

= osaus 3000,

S.C)

concentrate,
5009141 60% ©]7<]

M Ak=3} A (solid

2] 4 7},
powder, W.P.)

1

e
‘mo
H
B

on
BB
fife)

o
il
=

E

=0

H

PN
T

S ER

1

o

=
__ﬁ
3
o

o

‘mo
ol

o

ot

N ™™
W w R ™| Mo | B | W
oo W | o B WO A | &
= | % T E

oy W | W | 9| W | B

Mo | B | B | B | W | Mo | Nk | Mo | on | F | B | B
% TN RN |X|F|F | T T || WX |

o | P e | B | P

N MR B e N NN TR B | T

TN ® | T T | TN | w0 W

) te)

T I I O TP (TS BT ENTU I AT B AN NP I

N|m |l | RN N N N|R ||~ |

e | | ||| R R

6| | 8| 6|6 ||| b 6| ] S| @
—_

X o — — — — — — — — — — —
oW — — — — — — — — — — — —

(@) (@] (@) (@] (@] (@] (@] (@] (@] (@] (@] (@]
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1) =2ZAF _ 1

S 9 2d7 OF BHE SHYH SHAE

o NEDI : (F) SIZYEE LT A

o AIEDI2t : 2011, 07. 28 ~ 2011. 8. 25

o NEBAT} : ZIIX s NBEZA : A2 AR SED Wal2l 1061-4
o NEEYX : 0l&Z o NBUXIZA(EY) : EXI(AMSLE)
1. NESH

siZ2HtoI2e N5 BNHY Oig SHESNE 760 2SB=A SESA JIZXNZRE 23T &.

2 NEgy
O CHASEEH : DEE XY (Glomerela clngulals)
Lt NEXE(ES) : 1F (3Y)
Ch CHAMGH Zaae : 2X2l 0|HIE0] 58.0%2 ASAEN S251US.
2l Helue
[o] 3=
Lol — Lo oS Al & Ok 5l Al & ne ?51
g2 (%) Mg%* H2IAID & ey JIEZ [ oW | 89X SA
WEE 10203 43 -
g 90% 300bH e xel 3004 | 15084 | 1 S
(7/28, 817, 17, 27)
fxel . : 5 . ;

OL 330 : DF TUHSIH 20 FoIAS0 (20118 058 32 80 x 45 cm HAOT M4l HLI|E)
JIEL AHS2 St LB F5101 WHIGIAS.

Hh. AIBIR BHR R BIE : Gy 3Es
= xels Bhea 34 SETE AREIN E0IX
oty 2 3 6 20 120m
165m
ok 3 3 9 5 45m
Ab SRl AEXF | AAY
/2 24 2¢(mm) 2 1J|2(T) 2 MI2(T) ZRI|2(T)
7/28 ! 34.1 22.0 27.7
7/29 0.5 33.5 235 27.2
8/7 05 32.6 23.5 28.0
8/8 12.5 33.2 235 283
8/17 0.1 30.7 23.7 26.8
8/18 28.0 31.4 22.8 25.6
8/27 s 29.2 19.9 23.9
8/28 : 29.4 18.1 23.9
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3. =N %Y

=i EAES | EAES AL E A
AZAIE | OIHDE 1 9/6 o MDOI CHEF 01D EAL
AFAIE | AHSP 3 7/31, 8/2, 4 | AW UEILE AR SEMN
4. NBHER
o} ABAIH
o D NSO CHE RRSH SIHES AME2 = 10YR)
ol & It (%) S04 ]
M [ gt nes mets o7 (DMRT) BRI
= 21.6 27.0 12.7 20.4 a 64.8
232 58.7 49.5 65.9 58.0 b -
o e T SISO | i S e
Lt SBHAIR(2LAIHE 3, 5, 7¢ )
AR k5l A & (0~ 5)
of !
ARSR @ =) B e L=
g R DERY) 0 0 oS

5 AnUQ%
Jb o & : AIE CHA0l FSHF SN SHFHI0IRE DF BXY H5IK 64.8%2 YHESME ERS.
Lh S & : A8 CHAIQI RISASTHY SI2HIO0IRE JIES L HHENA AHS L0l SUUS.

6. 28X oA
ASAST BT DE BN CI6H0 64.8%2 LHENE LIEIN DF SN0 CHat SHS L @
Mo DX CHEF 2450t 20l S01 ABHOl US 2AE HEHE.

cANEHEAX FIH O

cAEEET (00YE @

(F)IINSsaILdaeI2 T Q
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(2) ¥FAF _ 2
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OOO0O0OO0O0O0
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>
1o = o oF oX X

oo oy

>
3l: ¥ A W (Colletotrichum gloeosporioides)
EoaF
A FH FFA
aff Ayt A e ol 16.2% A,
Siooly kg, HF oAl AP § 74xH2011. 8. 10.)
8 71 AFRRE s7F dnt el Feko] AjupEk.
Al: 12k eFAl A8 - 2011. 7. 20.

22 FAIA P - 2011. 7. 27.

3zF eFAIA 7 - 2011. 8. 3.

HzzA - 2011 8. 10,

# 56. °fAl A W&

Al oA 3] A ulj A A 7] B

azoxystrobin 20% 1,0004 uhg 2 79 714
Streptomyces sp. A1022, S.C. 3004 33 AAg
AT

A A

& 57, aFEAY Alg AxH2011. 8. 100

A T | s e oww | e
azoxystrobin 20% 13 13 14 13.3 a 68.0
Streptomyces sp. A1022 17 15 16 16.0 a 61.6
2218 40 44 41 41.7 b -
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(3) ¥Z4F _ 3

<A D>

O " sl 2539 (Phytophthora blight)

O Alg#tsE: a3

O A3 A71% o7 958

O aHa] wygast: A8 +S 1.0E+6 spore/mL &% T3 150mLA z+7}+
#5 Agstar, 24413 Ay & A2 GEE ofAl A

O ZAVHE: o|WF&, AT 94 Ag & 7dxH2011. 7. 26.)

O AFMLe: 718k AFES 571 dut B =38fo] Afnyst

O AlgddA]: 12 kA A2 - 2011. 7. 5.

2z eFA| A8 - 2011. 7. 12.

3xF ekA| A - 2011. 7. 19.

AxzA - 2011 7. 26.

3 58. oAl A U-&

A1 ok A 3] A ul) = g A7l 2
azoxystrobin 20% 1,0008H ul % 79 7+
Streptomyces sp. A1022, S.C. 3004 3% A=A
A2

<Alg4d 7>

- HF 24 F 10874, 15 HE 78§
A1022 A9 tlx+e ds] dystA] &

3E 59, 259 Al Z3(2011. 7. 26.)

o= oF 47]d 7t #F A3} Streptomyces sp.
o
=

- O o]l Al
A @A o ¥ £(%) (I;rthT) w4 7}
Streptomyces sp. A1022 0 a 100
= 3% 100 b
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4) 2345 _ 4

<A D>
O " sl 2539 (Phytophthora blight)
SRLEEREE
O AgFAE: A7|% AFT 55
O aHa] wygast: A8 +S 1.0E+6 spore/mL &% T3 150mLA z+7}+
B5 A, 24407 4T F A TER ofAl AEF,
O ZAVEE: oW F 8, HE kA Hg & 79242011, 8. 18.)
O ZAI/Ma: 71eAte2 571 duk e =3k Afu)st,
O ANgddA]: 12k A A - 2011. 7. 28.
22 kA A2 - 2011. 8. 4.
3z ¢FAlA 7 - 2011. 8. 11.
T ZA} - 2011. 8. 18.
3E 60. oFAl Ag &

A& kA 3] A ujj = A7l 2 Y
azoxystrobin 20% 1,0004H uh = 79 7+
Streptomyces sp. A1022, W.P. 5004 38 #FAE
AT

<A A T>
- HE AL 3 108E7HA], aF HF 78 Fo= oF /YRt #F A, Streptomyces sp.
A1022 A9 g7 W3] dHA e
#* 61. 1599 Ad A3(2011. 8. 18)
O o] A]
Ao o)W F (%) e A 7H90)
azoxystrobin 20% 0 a 100
Streptomyces sp. A1022 0 a 100
A1 100 b 0

- 100 -



(6) LS _

<A >

O A&l 115 (Phytophthora blight)

O Al@&E: 115

O A 4712 o5 WE2(2011. 8. 26.)

O el T T4 o B8 14%= AAUE .
O ZAMRHS: oS8, HT ofAl Ay & 794}

O AEMa: 71eA S 578 4k e Faho] Aju)g
O AlFLAl: 12k kA A2 - 2011. 8. 5.

27k oFAI A= - 2011. 8. 12.
32k ekAlM g - 2011. 8. 19.

HExA - 2011. 8. 26.
¥ 62, okAl AE 82011, 8. 26.)
Aok &) 5 AelA7) 8
azoxystrobin 20% 1,000} W= 7o) 44 33
Streptomyces sp. A1022, W.P. 1,000} A
A e

AW AT AT 24 F 109, 1F AT SR A o 3
= J 37

T 99z AW I AlFtete] 109 & BT LA
- o= kAl A uj4rE 1,000 2 St o frof ArA el wE FAE wed
- 12y, Streptomyces sp. A1022 A7} AFAqW o] Wy A7]E ¢ UNERE =5+ 29Ut

F 63, 2F9Y AIY 23 - 2011 8. 26.

O o] A]
Ao o) W7 (%) RS A7)
azoxystrobin 20% 0 a 100
Streptomyces sp. A1022 0 a 100
e 100 b 0
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6) EFAF _ 6

D BEnlE Adlastol ¥ (Botrytis cinerea)

ol I& 12%= °fa HE TEdt

ko g
o,
ok
_1
o
B
o\
12
N
N
)
4
ﬂ
me
N

<AAEH>

O s

O N@=E: EvtE

O N@Fa: A7E 54

O oidgs e 7

O 2 HgE:

O AEN8: AEAtge 57k

O NFLA: 13 eFAA e - 2011. 5. 4

22} FAlA 7 - 2011. 5. 11.
33 <kA|H @ - 2011. 5. 18.
HExA - 2011. 5. 25.

A% ofA 3] 21| 4= A A7) B Y
Boscalid 47% 1,000%H Hh 2 79714 33
Streptomyces sp. A1022, W.P. 1,000#) BAA
AT

<A P4 7>

#E 65, EvtE Adlegoly A A3

}:ﬂ =z O
A oA TETE) <178 A 7}
1 2 3 A4t (DMRT) (%)
Boscalid 47% 12 12 11 11.7 a 67.3
Streptomyces sp. A1022 15 13 14 14.0 a 60.7
A1 37 34 36 35.7 b
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7. EYA sl @z

Streptomyces sp. A10225 CAS(chrome azurol S)EjX| Aol #zHsk A3} orange?)
o] 35 FA3tA ol siderophores AASHA fe AR dAdEo], EY &S T3
Streptomyces sp. A10229] 383 A3 B vAEA 2 o|stsha) e Al

3] SH HEE A EA
N AE A/E ks A FH o] nlm e
x=T9  FAZTY EGUAELS ARYs F dAHe=E HAagh wh,
Streptomyces sp. A1022 AAFE A2l T AlE &8 Folx EYGuAET a2 /X
He Zlow FRAEGE 66). EFolse Wt #r|Ed RS B AToA AR
Ao ® UEal, Aiet 7= Al TR F BEE AgTolA AT Adow gld.
QIAke: tixz¢F FAHEF = AlEH/FE vt ol oy, Streptomyces sp. A1022
AAE AT QA4 dE2 AlY T8 T 25 Fo= 8y, o= Streptomyces sp.
A10227F QIMEEElSo] ol AE Q= o= g, ol dA FX A AT HE
AR GE v AT 7 e AoE VoEGE 67).
e vaAdy, 37 Al B eSS ARSIl ou, AlAISE ARl > R
FAY T o= e Zo] ASo] &g AoR SIE(E 68, 1H41, 42).

X 66. AT w2 EGHAEY A3 _ udE¢A AJET
(&9 cfu/g)

AT % 2010. 05. 21. 2010. 09. 29.

Bl e gl 1.8E+06 7.5E+ 04
v ot 2.0E+05 1.1E+ 04

A 1.8E+ 06 1.3E+ 06

A A ol 2.1E+06 1.4E+06
WSt 1.8E+05 6.5E+ 06

At 1.7E+06 2.5E+06

-2 gl 1.4E+06 6.5E+ 04
ot 2.2E+05 9.1E+ 04

A 2.2E+ 06 1.3E+ 06
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F 67. ATl e EFY |53 WE _ vdsex AFT
(91 %)
AT = 100521 100929
S 2 1.27 0.28
2l 5) 2.05 2.06
7Fe) (K20) 0.88 0.98
7] =(OM) 5.67 4.02
T-(moisture) 1.89 2.19
A A Z 1.08 0.14
2l 5) 2.08 1.13
7Fe) (K20) 0.59 0.86
7]=(OM) 5.17 5.68
T-(moisture) 1.75 3.26
o33 2 1.09 0.34
2l 5) 2.31 2.08
7F (K20) 1.11 0.97
7] (OM) 5.99 5.82
- (moisture) 0.83 2.99
£ 68. ATl mE ZES PR B _ HdEeE AFT
(&9 cm)
ZAHY Al 1 2 3 4 5 average SD
o = 22 28 30 29 28 27.4 3.13
2010. W 5t 31 28 26 27 31 28.6 2.30
11. 03.
27 24 27 24 26 25 25.2 1.30
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18 39. Streptomyces sp. A1022 A A= AT FA 8T Ba A3 v _ POT A8
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fr— (5) Ill_i'_ql.alor kﬂ%'g!?"_‘_‘lﬁaé
PANKOREA CO_LTD

R W E A 2011-10345

A A A FH A
AR A & | 126-81-40278
A7 A (4 A 3 (FEAeol H o A4 e
= 2| AVNE AFF Hud 2|8 321-8
T A F |9 A E oFu) A EA A (134l o))
A e 7] 7 2011. 08. 31 ~ 2011. 11. 30
4 = HFAAEE
A2 A4 A 3
3 3 ¥y = Al A W 3
H] 2 (mg/kg) X
7+=8(mg/kg) =3
42 (mg/kg) =3
" AE’; 4 | | ek £
(320]) AE AE(mg/kg) 4
T (mg/kg) 2.1
Y7 (mg/kg) s
o< (mg/kg) | 2.2

su] 32 &2 (Y FPA o] 5}

a F 7 3F: (F)R2e o} FH¥A A}

2011. 11.

FTEAFAAY - &4 2 AR TH A= WAl o3 2011d 08¥ 314
A2 AT Amd A FHEAHAE S 2ol TAFUL.

Fo] 442 A7} o= AER Aae] XA 24 4 7|8 7599 =
AR Adde de A gon, FFAEEE S

H8-<] sty

SEUSY XF HIE AEITII2 (H 2008-01%) © OISH8HEA-THEHAIR
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Al s nlllo |
= | 8 H 012X Rl
2 A E Y | WRL0ME HUHXE o8 %{E;LIAIE!
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% ]
HRALD M HAF 2 ‘% o 8
HRAN &2 (Escherichia coli ) é a =
HAAN 2K Salmonella sp.) % a3
Staphylococcus aureus % P B
Baciflus cereus i % A=
Listeria monocytogenes | | ! a3 8

20112 o9& 6%

| .
[HEaza 5
SENEEIE HIE AEARD| B ¢
== [
SENSYNE SUYBIS2 A7) j’;q@}g.
SIS O]48 S WEN X013 %
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x

1. 2AE=2 ' \

1) @®¥4 WEI(Escherichia coli )
2) "Hely & Wel(Salmonella sp.) \
3) Staphylococcus aureus .
4) Bacillus cereus |

5) Listeria monocytogenes \

2. BA2IE A& @ Ed0l ‘

|

| \
| = galo]|

CHEEEA M7 22E |EE 21

Tel .(042) 822-7598

Fax.(042) 829-7599 N T =

hitp:/ home.mokwon.ac kr/-imer

- 108 -



|n==.'

nstitute

SHCSD DS MElXIMEHTA
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: 1 =
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| & A = |
| : MI
Iga: r:-i
| | |
| | |
T |

|

|

|

|l

|

|

|

| |

| |

| |

| |

| 1%

‘%M

(2 o |

{

|

i

|

|

|

|

'|

|

|

el e A G S e 56 = |
EE3 g

= m! Bacillus cereus & & & |
|

. 1.k

CHEZOIA| AT SOIS 292 21
Tel .(042) 829-7598

Fax.{042) 828-7599

http:// home.mokwaon.ac.kr/~imer

- 112 -



SEUBYNY |sURHNUL D

Im=3

. SELRYATY TUYRI T
SRCHEHD oS MEfXIRATA SENBHRY HE A
—:Dhl:H“—g-!'.u'- m Eﬂx g gt . SEXBUTY HOBAEE Ao

7. Listeria monocytogenes 2 AtZ 1}
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2 2 (Summary)

BTE0HE T 14250

EOI0 CHEt SEFTFSEE OIRA(CRAIS)IE 3AIGHH 1{ 3
2= OsSh 20

XAt=, LBIESESA, XEHS X SFHLAS 2 ZAS
° JIEANES S ~F02 5000 mg/kelA IIANSS2 SUACEH

0 = B0 Met S+ Z2F0AM 1€/MNX 2LE XU
EMRHE =5 SHFAE 2UCL
c FHLAS FOHAY 5,000 meg/keglil A SOI8 SaES AUCH

olatel AIEZ21, = ABNA 2 ZI10 OlXls 282 gle A2 MEEHUSH
=30 23 2F0 S8 LDsgtE 5,000 mg/kg OlALZ A =AU 2 SHS
“Eoe VES(Hs4)22 EREUC
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2. NBEEZ
° g & gsol
« NNEBIS : 2011-1-30
- NBES : ETO-1129
@ £ 82011 07€ 27¢
o @ = 21y
NESESY : 2o
° AIBOIZITL @ (F) df2HI012

o

3. gz & 2y
I NESE

1) S2Z(HE) : SPF mouse (ICRAI)

-8 & (F) sEygssdAIL
- F 2 ZJE 3HAl BEHE 2 254-1(031-227-5955)
-0 B2 AL

3) AIEJS dEAR
SETSHDA M 2010-298 =42 SHAEIZD LY OISAS AIREIE=
£I0] A2, ICRASE =242 SHAHN L2l ASSD| AN JERSI =235
SHE0 ALSZ AEZD 4 L BIIIF 201812 E0ICH.

4) F8 % HSES

e = = 2 =
FYN Fy 4 4
RN HE(g) 19.4~21.8 18.2~20.5
SOAl 58 5 5
SOl XB() | 21.4~253 21.9~23.2

5) &3 o 29
SEE TYUE = 429 SO SSAHNO BAHBIIH =SAIDITA LBHUAER
LS F HAS NWHE HE6I0 AN SAIGIACH

Lt AtE2E

1) ASe3
2 ANEBO AREHE & 23+2T, AUESE 50+ 10%, SIIAIL(ZEIIH),
ZBAZ 12A1RHVTAI~L2FTAI) ¥ EE 200 ~ 300 LuxS] ABAXHNAN A9
S8+E S0oI0 =3 X A2t SO AR| AIKBIRAUCE

2) AHRAT
=8 2 AIEII2 B B2BUI0IE ABARH26 x 20 x 12cm)0il 50t214 @ 0Of
ZEE Z0t AFEORILE

- 120 -



3 AE % 22 Soigy
AIZE BSE8 DEME[EP +HIE(F)]E Nold ¥i

S ILUHE S XSHH(FFZAM:2010. 11.25)8
O SOYB4ZLE U SHEX
1) SOABLELE
JZAEOR £ 2 DE S8 FO{AYE 5,000 ng
2) FolYyLEY MBSES
SoARLEY BAISB4E 24 242 501214 100122 1
Age IR0 442 UMHSE HAIGIRACH
3) HER 47
NEEEOl U2 SO%H EHAl SR+

S UL
4) 012 S} AESE =X
BASH EXHAl 2002 S22 AIESR0| AsC2 220
EliZ H4F5IAD 4F A2 ZHE= 50 e HAZRIAT
BEAH ZHIGHSCH
5) S0 Y2k (volume)& H
FOHUESE SHUHLTE 25 10n/k(HS)e2 EX59
ch. AIE23° £0f
1) ALE2| EA

TAIH Rs24A AIZieH
= AFAIZUCH

/[e2=2 &EFSIAULC

TOZ SIU20, MHE

Ol & BSEISR SMHHZ=2 436X

& s5g

ANBEE FOHAl 3~4AI12H HRE|, AESE S0 £ 3AI2F SO 2018 =XILUCH

2) F0E2 ¥ Soigy
OIRAZ IIPEHFAHISE 0126100 S SIXE I
THHSS MES = A0 22 L0 13100 85104
Oh & % IS
1) ESSEY Y IMNSE
FOH S22 S0 = 1A A 4AIZEDEX OHAIRE D212
LUSESY U UME SEHE 1422 2F ZABIRLH
2) HE&3
ANgE 2 S20| olol £0 g, &0
SFoIULCH
=

e

ZBI2 Z& F HEHZ OHFAIA WERIIC |OHH O|AS

S

b

19 % 7,

3)

FEOZ AFO ABSH
JH FO0{5HRUL

SRR

rr

HE 134

142 JHHE MES

P E HESIRACH
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tt. LDsy &HE
JIIZANEUA AEO BS2E0 EHH2S 285X UUCH

4. 2+ % &

b AIANSE % LDso a8t
JIZANSBZ2L F0i2A2 5000 mg/keliM XMSES AUSH, SEIRSH LDsot

2 AW A ZF 5000 ng/kg0| A2 SAURIHM 2N SHS P2 V3
(HE4)e2 2REALC

Ll. BS54
2 NEUM ZTE0 = LESSEA2 JEEX FACH

Ch HMSest
HEHSE AHSF0 £ ZNY00 MO 24 2FO0AH 1LMIK 2AE 2H9U

EMFEE SASEN SHFAHE 2T |

LA

A8 B8 # OIEIZZ OFFAIA 2 =2 D0 et BN IS AAIGRD
Oi0fl 28t S0I8t Sa2 2K FUAC

ch.

R A4l
= i 0
im ro O

5, =8
o SEASF(2010) : Y2 SHAEIZN Y (sEISHDA| M 2010-295, 2010.10.13)

[
kJ
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6. 3=

H1. NEE2E X2l # 2EIMNSSEF =A2 D

S0 ® AIMNSES

"L B i )
= [s] A 1
03 1284 1 28 4|5 6|7 ~14
A3 5000 00 OO OO ©OO0OT OI| O 0~20 0f
% 500 00 00 O0O0 ©O0O0OTUO0O|00O0~20 05
o2 AESE Mol = UAnEAD
wloir =0 & =S54
o FUH= X 1 TP
< (ng/ ke) e =
30 1 2 3 4 i 2la & 5|8 7 ~ 4
dEt  EOBl Sl | o= o= o= b o= e s sl - =~
o §000 - = = o= = = = ale e =fla = =~ F
AN
03, AIE2E X2l 2 HESHs=RZD
(== )
A
(ne/ke) 0 i 3 7 14
% 3 5000 23.741.4(5)° 22.3+2.4(5) 24.1+1.8(5) 26.3+1.5(5) 380.4+2.1(5)
o 2 5.000  22.7+0.5(5) 21.7+1.0(5) 23.1£1.1(5) 25.3+0.9(5) 28.3+1.2(5)
() : o
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H4 NEBSE £ 2Z2430

4 g

50

o2k (mg/kg)

2 FIE

2's
pe

5,000

o F

o &

2t 3

o &

e Pl

o &

ol2iel =3I

5.000

=4

ol &

P

o 3

281

o=

o2 I

el (il Wi ] i it S B Ml ) . e S M S B 5

N 3y

- 124 -




g0l
S4INSHAE 220N

T.N. : ETP-1129

“hKBSI (F) S ECINY oA

BIO-SAFET
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AEE3 : gdol
ABHS :

A SHNEE s S
2010. 10. 13.)01 =510/ AAIBID 1 ZHE ST 20|

H =

2E0I0 et SHIMSHAE

[Ho

F) SR MEoA
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2g3

SANEIIEY Y (SEIEZHIA X 2010-295,
|HIZELICH

20114 09& 06¢
gL
X 0

B




NEHS : SH0I01 st SHALSHAE
AEEE : 2&0

ABSH : 2H0I0 CHe SHJTLSH HEE 2| 6H0 A AISHAC

ANBEE @ 5240 SEAIIEY LY(SETEFDA H2010-293)0 =510 AAIGHLCH.

ANEEE
AN S0 @ 2011 078 27¢
- SEY+Y : 20114 083 12¢
« BHE302 120118 088 128 ~ 08% 16%
c NEBEES0HY $ 20114 083 17¢
c NEERY $ 2011483 08& 31¢

° ZEEIM HEEL : 20114 098 062

A& 22 Xt
- & : (F) shZHolL
e M XN HEZ SUH 2A82l 321-8
[l H X: 842

AED|2
- & 3 (F) SRYSAHLATL SHH7Y
A : S38T sS4 Z3Y ©8al 420-6

o A TH
o E Xt : CHEOIAN 01812
o SEIMOTL : (HHEO|AL O|BH2
A& 2 X

c NEHAT : SHAPEF 0l ¥ S

e A A (F) BIYSOVLATL SHATY
EABS ABMURG MAS 019 2 AIBESYNI MASD ABSN E&
BOHE AL SA0| S0 AAIBHACH

o

ANEEE T : 0lsg, ol 22et
- gelx3 AL : 015

SSacl MYx : FEX

S48 ASE-185¢

o

o
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ANE=2ES 22

SAIE 0 AI2E AIESEE § dPA AEEFL2N0N 2RGIA20 AIRHS

(2011-1-30)& =S 0{5tALCH.

ANEANES 22
SAIES AEIIEXNE ¥ HAANEERH=E &€ 2724 &
ANEHS(ETP-1129)8 FO3IRALCH

c NEDJIZEXIE(BAR) : SN2

s AIBAHIEAN, 2ISEDN(RE) : S22
« AZUHIECIAT - SN2 ad

- BHF Y22

o A2 : b

o Atz a ML} : Oloi2

ANE2D O &oist AT 4 X Hol(EE HE)

473
oAl E M X0l 8 S

:
2@

p——al

c Al 8 & g &0l

0l

o HelZHAYL ¢ 0l

0l
e

&

o SEACIHAL - H B

L

|

=
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2E0A B
HE2

H Ol X|

AE3AT L MAT S0

=

; = TR o (=] LT | T ST (B SO

2. NE2E -

3. Mz & ¢y
Tk ATBAYER) csaddismvmmanssssifiiss

Ek
ch

SHABAELET W ATTR o

ANEBEES £0

OF && % AAES

HE. LDso &FE wwreesessssseen
4. NEZ

b AINSE & LDso 2t
(=TT (Y= VI RO—

Ct. MEe8 -

2t SAAA -

6. EFN=

o YRHAANEERL TAFZIT woreetprssossorsssassnsornsnsssssassassassst

o YYBAFZEY

° _?_g ia g _T_]_I- U PR PR (SREERR= RS SRR SRS, PR

8o ‘s Sul’ | o’
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1. 2<% (Summary)

2001 et SHJMSES HE(S.DAS)E SAIGHH 18 2H MelF: 14 st
XA, LEESSA, HESHS L RFHAHE A4 ZAME = OSH 20

o JIEZANEL HMelda+=2el 4,000 mg/kglilA XIAISS S A/ULH
- UPISSFA2 HEE X AFUCH
o HIEYEE AHE0 = FUYS0 T2t 2+ DFUA 1LWNX 2AE 22U

EMFEIE S0 SIHFANE ZRUCH
o SHAAS HalLE 4,000 mg/kglild SOI8 S&S §AUCH

Ol&tol AEZD, =2AEUA 2 3100 OIXs S22 = A2z AM=RHU2M
S0 23 D0l HEH LDso2k2 4,000 mg/kg 0|22 4 sH2ACIE0 2H S48
TEOH V2(HSE)0 HE = ACH
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2. NEEE

o & 3 gdol
o AIBES : 2011-1-30
o AIEHS : ETP-1129
» @ & g : 2011 078 278
o ¥ =F 12
o ANNEESESEH @ 24 it
o AE2IZIX : (F) sH2HH0l2
3. Mz % Y9y
. NESE2
1) SE5(AS) : SPF Rat (S.0.2)
2) 22
-8 & (F) cHaESEAAL

=
g o=

21 X
g:!E"I'

3) AEH S HEAIS
SEMUEFHIA H2010-292

ACH S.D.HES =24 SHAEN =l AIE2ED UL
EE0| EXL0 USSE ABZ W I8 & BIt 0|06}

4) =8 & HMBE

Y0t
=

A AIT AN BES 82l 254-1(031-227-59
- E:

55)

O SHAEIIED YH HEE ME o5 =HO

2 = 4 = T
Al =8 7 7

FLUA HE(g) 250 ~ 260 180 ~ 190
SOIA = 8 8

SOlAl HE(g) 260 ~ 280 190 ~ 210

5) =3 % &Y

Lt.

SE88 TYUSE F 52 SO SSHEYS HBIXZHOHA =

SE8 48, Z£56t01 A0l SAIGHAULCEH

ANSE

1) A8t

2 ANE<

2) ATt

=5 % AEJI

I
=
exz =

ASEZES

=

=3

2& 23127,
EHAIZ 12A2ZH2BVTA~2FTAI) ® =% 200 ~ 300 Lux
S2+8 S06H0 =3k & AIEI|2 82 HEl AFoHUACH

ZCI3I2UIOIE A A XH26 *x-20 >

ZIOCCl0IE ZO0H AHFGHRALH

SdUs: 50+ 1

TS ANEIIE
Jl Z20ICH

W=D

SHAIFIEA 22ty HFE

0%, BIIAE(BZEIH),
o EaTHUAM AE S

< 12cm)0l 5012/% 20
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3 AE % 22 S0igY
ANEE JBSEE DFAMZ[EP +HIE(F)]E NAM SZAH HRIA A2

28 F+-EEHE SNE TSI (=Z2AH:2010.11.25)8 XS S AIRCH

Ch Meldg+=43 2 SGHZH
1) Melgeas
IIZAE2Z 311 23 DE SS9 AWXS LS 4,000m/kgS R &FEIUC

2) UMM AF+FE A8

sg4+
HIAYLESE DASS4AE 24 A2 501214 100218 1222 S1AS0, Wi
AEZ N0 MAZ UMHSE HAISIACH

3) =22 &3
ANEBZE0| Koz SHAM Z=XA S840 2 HES2 S0HHE2S 4HEHX
S UALH

4) B0Hel L=t AIEEE =X

SALH ZHAl 20ie L2 ANSSEO| A2 EF40 & €02 85848
A0 @10 S{+E OIot0d

SlE 435N 0 27 4O ZHE 50 M2 HAZE2IAS
BEAAH ZHSIRALC

5) & X2l M volume)dH
Mol S0YS-FTY 26 5.0m/kg(MEB)e2 4FaHULCT.

ch. NEE32 Hel

1) AHHMeIZ2 X Helgy
BASES ABSEH2 M0l S=UIS0I MSIIE 0/S510 5%6 cmO| & 37| HoI2
N=25t1, 4x5cm 3| BHEFL HEW =XE J\IQEQ;LX{I%“ SEXE JIELeZ
A8 YYgS MES F ZYGH 28OS N2 & 290
1F -2 AAZCH

2) NE282 HA
ESUHIRU SZAIZ AIEBSEE 2428 £ HASL LI 22 & S Mel

AESZ 8 ®1 BXZ 2018 &AM OS AOIXI S 0IFACH

Z8t = o888 pEIR

OF. & % ZAES

1) YUSSSY ¥ INSES
Hel g2 Ml £ 102, 302, 1AIZH0A 4AIZEDEX DHAIZE D2l UYL REE
sS4 %

OHE! 18|4 LBSSTA U IAME SSHE 1422 2E| ZASIACH

2) HEE3
SAlE ZE S0 Uol SHEEN T F HSS SR

CiStol= 1, 8, 7€ % 142 HAE NSS SF6IRACL

1 dE8 S0l
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3) £
At

ZEI|12L B8 F NHZ OHFEAA WREDIS |tF 0faH

Hb. LDsp &HE
IEZMNEUHAH AMEO SE2E0 EAHXE= oKXl S UL

4, 2 ¥ 0¥
It AIMNSE & LDsp 8t

78 & 6tACH

T T

IEASZD 2D 23 2F HelUE 4,000 ng/kg2E0AH IAS2S dRlon,

FAL RN IS0 e SHB0SE LDso2t2 4,000 mg

9N S48 P20 VS(HSE)22 EFREAULCL

= |

L, its=sH
Z NBOA 2HXe & LUSSTYES X GACH

Ch. MEEs

(k0| A2 SRR -0

HSests dHF0H £ ZUE=0 Ot &+ 2F0AH 1LMMX 248 EJCL

EMFHE BFE0N SoHFHME 2ACH

ct. #3424
22 A8 E8 F (EHZEZ 0FEAMA 2 =2 ZD|0 et
RHE00 28t SOI8t Sa2 X WFUACH

5. N8

SOHE BES MAGAD

o EEXEFH(2010) : =2 SLAEIZN L (SEZMEHIDAl H 2010-295, 2010.10.13)
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6. ARNE
Hi. ANEESE Mol $ YEIANEESL NS
e =0 & INERL
el
48 g = Al 2t a4+ g
10 30 1 2 3 4 1 2|3 4|5 6 7 ~ 14 |
A3 4000 0 0 00 0 0 0 0/0 00 0 0 ~ 0 @55
e 2 4000 0 O 00 0 0 0o olo oo 6 0 ~ 0 &5
H2. AES3 M2l & UMNERD
i
- S0 & SS34 J
o= (vg/kg) =2 Al 2t e £ Jl
10 30 7 - V- | 123456?~,,14
22 4000 - - =8 = o = |l s |5 3 5 = =)=
:
22 4000 - - - - - - o el e | 55 R ] 2 i L
- EA |
H3. AIE23 M2l £ NEss=Em2 D '
(@9l g)
0 £ AU |
" 0 1 3 7 14
£ 3 4,000 271.2+5.9(5)" 259.7+5.4(5) 273.0+4.8(5) 291.14+4.8(5) 328.214.2(5)
2 21 4,000 202.249.0(5) 192.7+7.7(5) 203.4+8.1(5) 213.6+7.5(5) 231.41?.@[5)
() : o2l
WO LA K LR, LR
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H4 NEBE 2 %

HaAZ W

4 9

S04

o4 (mg/ke)

=2 g

=0k

]

4,000

o F

= | M
B

b &

v

o &

-l

H &

ool 371

02
"

4,000

& &

b &

4 g

o 3

231

H &

ol2el 37|

|l |2 |2Zz|=Z2|=2|=Z|2|=2|=|=Z

0z
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SH& 019 A0l CH et
SHHSAHAE Z2DEDA

TN. @ ETF-1138

%KBSI (F) P2 EoHAATA

KOREA BIO-SAFETY INSTITUTE
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H =

HO

ANE=E : &40l
ANEHS @ 4402 o0l et SHHSHAE

A SHAEES =249 SEAEIEN UH(SE=XESH DA M 2010-295,
2010. 10. 13)0l =3l0{ AAISID 1 ZNE CI2D 20| |[MSEUCEH

=3
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NEXSE : ZH0/2 Yool e SEHSHANE

ANBSH @ gdolo Het SES0HSEIEE S| FISHH &AloHRUACEH

ANEYY @ 5242 SSAEIIEY LY (sETSI 1Al KH2010-295, 2010. 10. 13.)0
E56tH & AIGHRICH
ANEEE
° ANEOFE+E 120114 073 042
o IAITI|2 : 20108 073 04 ~ 20118 083 [15&
c NEZEESFNHE : 2011 088 162
- NEEEE 1 20114 088 20¢

o R FE0A MEZ ¢ 20118 098 062

AlE 22Xt
= & (F) o280

A4 W X:BINE oiFZ SUE 2AScl 321-8
o QZIYL  BER

= 3 (F) syt gaFL

4 M X SEEL S 438 82 420-6
2 X : HEOIAL OlaH2

SHYX - HEOIAL Olsh2

A2 Xt
C ANEHAT : SHATAE 0/ER
cA 3 (F) HDMSOTLATA SHATY

SAEES AEHAX2] HAUGH0 S22 2 AIESE Xt 4

AAISHD ABLES| B8

BIE ANEYXIL SA0| =0 &AIBHRACH

- NEEE : 0l5Y, Zatl
o NEOF 22Xt : 22t
o MEIZESHYLL - OlaH2
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AEESae 23
EAE0 AMES AESE2 & 7L AESZE 2200 2
(2011-1-30)8 S OIGHRALCH

AEIZe 23

2CIASH AlSES

ZAIEL AEIIE=XE A BHAEEHN= @ 6272 U8 SAN 22520

AEHS(ETF-1138)8 S OGHRACH

o JSE&D|2t : 54
o Az2ad AL} : Olah2

AIEZI BOL0| #0i8 N 88 X Lel(EE AY)

Al E H YR

AN B EE X

< AIBOIS 22Xt : & 2 2t
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Jio
xh

210K BEX H OIX|
HNEe
U 2| ) T R G —— L T LN O 1l
KB BT Bl BIQI TR DY irwnnerreverspssnsssesnsirimsusassssnonssssiaiidiict pissaressogis ]
L~ Jy ) SEUTTIOITES 19 YO RREOt O IRCOUNC O BESIREVRTS IISTESRE S RpER SR (o1 | (e et e e 3\
Qo S AR RIS S|l e AR B oeet 4
1. AIB B! enmsrerissassinns T T AP R e 5 R e 5 |
2. ME ¥ oy
Th AIBAME s s s s seesnsenes §
AR Ql A8 cucimimmnismsosssmmsssssmssentresseisssssngividfesn 5
o e e R eI 5!
. LCsp AFEY - T T s 6
dt. EQ gl _EM.%#% ................................................................. T+
3. ANEZD
b AR X2l £ ADAIZE XA e 7
LE. AIERIS LCso X BSSTA ereeeereneens ! 71
Bl S | SRS SR S SN SRR ENORSTCRESY Ot (| A 8
4. BRIE
o BAIE DBHAF A B A oo -]

° Pl’Obit‘LCsaMBH) PR S e Sy Sl s SPTTY P | S| (R (St -9

5 Pl’Obit"LCso(QSH) e LT Ty ey Eocansareiiseninidiaa by saniacrannsniis 10

o or

(=

o W vy o e
- w v S o (¥
LT (! -
3 ~ - ooy (7
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2 < (Summary)

012l LU (Cyprinus Carpio)l CHE 2

|
HOSHAES 96AI2t SO &AIBH
MAIAQ UHIESSAIS BFED ME L HEES

TAE BTE ST 20

.

wc 01014 ==X Ab2=(0121)
(mg/2) (ote2l) 24h 48h 72h 96h
3.0 0 0 0 0
3.84 0 0 1 1
4.92 0 2 2 2
10
6.30 1 4 6 6
8.06 3 9 10 10
SHY=ET 0 0 0 0

- UBSEZHOZ SUR(SFERH)0 2EEACH

- HES BZ 1.86+£0.229, &2 BT 4.51 £0.45cm OIRACH

c pHE B2 6.61(2X6.11~%17.15), DO= BT 6.80|mg/L(2I X 6.1~ %11 7.4)
OIACH

o AIBDIZ2IS BT $22 24.0 C(2/M 23.7C~ 21 24.3T)OIAULCH

Olatel AlEZ D,
2 NESHY 00l CHet 48AI12E BH=XIAIS Z(LCso)= 6.305 mg/2(5.591 ~ 7.266), 96
Al BrRIAS E(LCso) = 5.664 m8/0(5.017 ~6.441)22 sABCIGM ) S48 F&
ot S22 2FEVUCH

GCoot
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1. NE=2&

o

= & : gdol
ANE®S : 2011-1-30
ANEHS : ETF-1138

° SS4E 1 90%(Streptomyces sp. A1022 1.0 x 10° cfu/mé : 90%)

2. M ¥ 2y
) ANEME

o

o

Lt) AIBE8D| : FSE2 KeIHE 12.5£(%0125.5cm x @25.5
Ch AIBE= @ sk

ct)

2 = 2011 078 29
e = & : 500me
ANEBSESY : 2tao iy
NE2I2IRt : (F) 2B

L

NEE(2Y) : L0(Cyorinus Carpio)

-9 A LUASONAART
F 4B EFA S0 24e| 5278 X

- 8M3HS : 010-8489-0070

3 ¥ ASEH

=3p0(2 ¢ 20118 078 0428 ~ 20114 088 15¢

MERE : 22~24T

& X 24 :200~300 Lux

- ME30{ : Bio Meal(ii& 2A0 ME-EPEI)NZMNE

|

Helgd
ANBEES =X

F)& 1€ 23 20
cm)EJ|E ALSBIACEH

AEZE 1.11 g2 ZE6| G0 100me 22| volumetric flaskll $ 3D AEE248

It 100 E WS £ NG| HEE MK =25 &
solution® ZENISHACE EXE 10,000 mg/f stock solution
900 me2| AIEE4-8 ISl SE0| BEAIH ANBSE2U(1
ZNIGHALCE
AEESEE%(1,000 mg/2 stock solution) 30, 38.4, 49.2, ¢
12502 AMESZ0 @20 AMEE48 I 1040 HEE )
M &35 WEAIZI £ AEEUC2 ALE5IUCH
NEBsE &3

GiHIAIZEZ Dt 48A12F EH4=XIAbsS & (LCso)2t0l 3.0 ~8.0 mg
F3El] 3.0, 3.84, 4.92, 6.30 % 8.06 mg/4(2H| 1.28)° 5%

Al 10,000 mg/2 stock
1,000 m¢ beaker0il &1
D00 mg/2 stock solution)S

3.0 2 80.6E F 3504
tot 22856] &5 & W

0 89 U0 AsSAS=2
Z ANEE &AISHACH
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° ANEBO EA : NEESE M2l 24AI12 HRE ANEZSZANK MSSHE SCHAIZCH

c NBUHJ+ . % 1002
o N8 XS

- SEUHEZ : NEE20 XI6I-2 SHUZAIES A ANSISCE
- SEUEZ : PCP-NaZB(90%)2 L0i0l CHE SHUSAAIES AAISIAL.

0 LCs &HEH

NEEZ % Probit §2 0I85I0 LCsoXl ¥ 95% AIRABHH XIS AHESIRALCE.

b 2& % ZAE=
e BE3d ¥ 1A

AIEINAL TAIRE 2 T2|0 24412 2HHO2 UBESZ A U A0 J|1=5o0

ZAMHE EEHE ZAI00 KelUU2 HEHE I 2R
ECE AR MR EHEGIACH

« =EFF(DO, pH, £=2) TAAID| & g
TEHEFH2 AMEIHAFED 24A12F 2HOZ AIE=Z2AIMX
4 star@ Y2 FF510] ZAHSHUC

Ol @2Lt oiotol = &0l

| DO, pH, =22 Orion
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3. N2}
) NEEEXE £ IBAIZE A

FH X At==(0kel) XIALE (%)

=5 o4

ety AORD oy 48h 72h 96t 48h 96h
3.0 0 0 0 0 0 0
3.84 0 0 ‘ L 0 1P
4.92 10 0 2 - = 20 -
6.30 1 4 6 8 & |
8.06 3 9 10 10 90 100

* NESE S A2 : 2011. 08. 16. ~ 2011. 08. 20.

Lt) AEZ2ES LCs & SESa

LCso(mg/2) . |
B Es84 HZ=(g) T (om)
48h 96h

6.305 5.664
A SUR
s (5.591 ~ 7.266) (5.017 ~ 6.441)

—

.86+0.22"" 4.51+0.45

0.116 0.108
PCP-Nag¥" SUR 1.7040.13 4.08+0.6
9 (0.103~0.129)"  (0.096~0.119)

S4HUx= - 2 N 1.91+0.13 4.29+0.39

# SSBY N (34), SUR(-BIRY)

* YHHZTSE SN2 : 2011, 08. 08. ~ 2011. 08. 12.
»*x 95% & EIBH

xx BR + BEHZI

Ch %
Sa0l2l A0 CHEt SHHSHAIRZD, 48AI12 X 96412 Bt=XIASZ(LCso)E
2t2t 6.305 mg/£(5.591 ~ 7.266)2 5.664 mg/£(5.017 ~6.441)22 =F2U2|HH 2
H48 RSN NM2C2 ERIUCL 045422 YR Y0| EBEAD 8

HEZO0A S0I18 Sae 2B SUACH
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4. 3RItE
o ZANE A HFA

ANEE&H

a2 ANESEHAHE ANESd X
/| NEMEFAH 4BAI2HE 96 Al 2%
NESE 7.4 6.7 6.1
DO PCP-Nag’ 8.2 6.5 4.6
S&EUxEZ 7.5 6.7 6.1
NEEZ 7.156 6.48 6.11
pH PCP-Nag®* 7.55 7.16 7.22
SHEUx2 7.21 B.71 6.42
+ 28 23.7 24.2 24.3
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EPA PROBIT ANALYSIS PROGRAM
USED FOR CALCULATING LC/EC VALUES

Version 1.5
ETF-1138(48H)
Proportion
Observed Responding Predicted
Number Number Proportion Adjusted for Prnport}n
Conc. Exposed Resp. Responding Controls Responding
3.0000 10 0 0.0000 0.0000 0.0004
3.8400 10 0 0.0000 0.0000 0.0123
4.9200 10 2 0.2000 0.2000 0.1305
6.3000 10 4 0.4000 0.4000 0.4986
8.0600 10 9 0.9000 0.9000 0.8672
Chi - Square for Heterogeneity (calculated) = 1.037
Chi - Square for Heterogeneity(tabular value at 0.05 level) = |7.815
Mu = 0.799672
Sigma = 0.095826
Parameter Estimate Std. Err. 95% Confidence Limits
Intercept -3.345025 2.171668 ( -7.601494, 0.911444)
Slope 10.435563 2.741550 ( 5.062124, 15.809002)

Theoretical Spontaneous Response Rate = 0.0000

Estimated LC/EC Values and Confidence Limits

Exposure 95% Confidence Limits
Point Conc. Lower Upper
LC/EC 1.00 3.774 2.206 4.554
LC/EC 5.00 4.386 2.979 5.078
LC/EC 10.00 4.752 3.484 5.401
LC/EC 15.00 5.016 3.861 5.646
LC/EC 50.00 6.305 5.591 7.266
LC/EC 85.00 7.925 6.963 10.871
LC/EC 90.00 8.365 7.261 12.080
LC/EC 95.00 9.064 7.705 14.159
LC/EC 89.00 10.534 8.572 19.159

= :
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EPA PROBIT ANALYSIS PROGRAM
USED FOR CALCULATING LC/EC VALUES

Version 1.5
ETF-1138(96H)
Proportion
Observed Responding Predictad
Number Number Proportion Adjusted for Proportion
Conc. Exposed Resp. Responding Controls Responding
3.0000 10 0 0.0000 0.0000 0.002
3.8400 10 1 0.1000 0.1000 0.042
4.9200 10 2 0.2000 0.2000 0.266
6.3000 10 6 0.6000 0.6000 0.6817
8.0600 10 10 1.0000 1.0000 0.9413
Chi - Square for Heterogeneity (calculated) =  2.001
Chi - Square for Heterogeneity(tabular value at 0.05 level) = |7.815
Mu - 0.753108
Sigma = 0.097844
Parameter Estimate Std. Err. 95% Confidence Limits
Intercept -2.696999 1.852552 ( -6.328001, 0.934003)
Slope 10.220332 2.455513 ( 5.407527, 15.033137)
Theoretical Spontaneous Response Rate = 0.0000
Estimated LC/EC Values and Confidence Limits
Exposure 95% Confidence Limits
Paint Conc. Lower Upper
LC/EC 1.00 3.353 2.076 4.047
LC/EC 5.00 3.910 2.750 4.533
LC/EC 10.00 4,243 3.184 4.832
LC/EC 15.00 4.484 3.508 5.055
LC/EC 50.00 5.664 5.017 6.441
LC/EC 85.00 7.153 6.318 9.319
LC/EC 90.00 7.560 6.605 10.275
LC/EC 95.00 8.204 7.033 11.908
LC/EC 99.00 9.566 7.871 15.785
-10 ~ . o ue pue
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[22/¥S] H 2011-1034(1)&

Hs 2 Hoig+ 21 BN

(EL0IMESHA #1)

2011, 11. 21
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GA0HY - EJ0IMENM S5 /A8

&= M o232
« APPSR ¢ (F)elZHIOIR HEXL =2 4 @
« BRI (-’F—)HZ?EIO} ia%%maa;m

Jlﬁﬁlﬂ

z 3Ie

. H=Dlet : 2011, 08. 31 ~ 2011. 11. 30
2. iz ¥ 4d
Il AEEA : HAEZBHA 247 HS 125-18X
LL AIEE BAEY @ MISE
Ch. NBIRE : FX0MF(ESER)

2l AIEHIE : E20|MSRIA(EA0])
— Streptomyces sp. A1022 1.0x10°

On AER2
(1) ™2l AIESA 15m3(1.5m* 10m)
(2) BILBISAMAM LoIiRIB O 3HEO2 43

OII

S

Bt. MelltHE
1) 2HI(DIMSHH SH2I?) : NPKHE2l + D]

cfu/a

R
olo

SHH fxHel

2) IER(YBD) : NPKH2| + 22 =& NY0IMSHA

(
(
(3) HY HMal7 : NPK + F& HEDIYSHM
(4) BHE ™Mel+* : NPK + =& BI04 =S A A
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Ab. A2
; N-POsO' AlbIZ(ko/10a) 81T

X el 2 : T ra T AE=3 i
el 0 (ko/10a) (AT
& 8= 5-5-4 5-0-4 1,00 S
o £ 2 5-5-4 5-0-4 1,00 200
g Hel+ 5-5-4 5-0-4 1,00 200
i xcl+ 5-5-4 5-0-4 1,00( 100

* N @4, P0s : 42HIl, KO : &38totel, »+ ElH| :| S/
oo FHEY 0 MA 660m70H AIBX 12IE18 20088 314

Ol 3N
(1) F&!: 2011, 09. 03
(2) MAIH2| : 20cmx*15cm
(3) AlHIgY : A= FHA £ FHIZ ES0IMSHEE 20118 108 05,
12¢, 19¢ 3301 ZH™ M0 £FE 2pE8 SSAHI
£ & AlGISCH L
(4) MSIZAI : M2 = 201143 108 122, 192, 2620 2 H 33 &
AGHY EHAACZ H AHSHRICE.

Alg® 6.29 1.16 033 297 839 6.21 2.2] 1.36 0.49 14,0

283 615 1.14 022 269 825 6.08 2.08 1.19 0.51 1312

Al

=T 6.17 1.15 0.23 268 828 6.09 2.09 1.17 0.51 13.3
=

g 6.18 1.13 023 2.73 823 6.08 2.0p 1.17 0.49 13.4
=

& 6.16 1.14 0.25 277 822 6.11 2.08 1.21 0.47 13.6
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L 4% 8 28 XA
(1) ES0IUSHMt A

i

I
10
| oz
ol
| =2
| o
ﬁ
ol
13|

Y

15.5‘ 9$ i1.o‘ 99 | 2.3? i

xR 16.3° 100 11.2° 100 2.43 100
F® g Ml 16.7° 103 11.8° 106 2.51° 103
F3 i ®Mel? 17.0° 105 11.9° 107 2.53° 104

* BAH AMOE 2N 5% ==

(2) 2 ZAH 2

28 2.48” 99 53,4° 98
=3 2.51° 100 54/2° 100
Zd Mg MR 2.76° 110 58,5° 108
=3 g ™ele 2.81° 112 59|14 110

* B MUS BT 5% =&
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Ch &= X2 M8 ALD

4. 2 2%

Jh 2 SR HE EL0MEHMA Mol @E AF0 U 45 U2 S0
0IX= 2UE B3I RA6IH 2 APL0M SIS A2 DKE AAIGIACH

1o

21

L Al & - & EY2 384 BSE S4HEE, 3 A K50 j
ZAcs S EA0, MUIAIE & Hel2t £22 38t

EFEDO HelF0MA pHEE RIISEE S0l SOHE/UACH

il on

o>

(=]
=
S48

J

Ch. SS0IYSHM A0 OE &4F2 Y4IZA 208 AHEH, HE2 O
2720 F& Y % HFHCP0UA 3~5% BT SIHEUE 2AD,
SEL 6~7% AT SOIEAC iy dsZB0 | OE |29 MOS
243 2 5% |2 +F0UAM 2 HelF = UERY |2A40l AFLR
o UCH

ch. 854 B ZAMZN ESDMSSHM HelF0A EL(?E?OII Hioh 3~4%
2 g UER2UY, SAHXHel 20 |RA4d2 UEHUK S4UCH
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OF. &2 JHA
—0lMH 8~10%

=pio
Sg2

3 BlsEE

10~12% &2 S+8ilE EAUCH, SHHC

=& % A

SEe

2l 40| AFEACH.

HEQ EL0IMESHH =

UERZE0 EL0ILEXN F& g 2 i
ZUE LIEHHAD,

), 2YE WEILO
A 5% KL A

5
2 BigHel P20 =

? 2USS 2A4GHY, MHHAIE & J|124E Sotol ESDIMSHA HMalol T
8 &F2 HicH(Tldah) S2 LA NUA2H, 4F2 4] & HASHE2 U=
FEC M2l mer gEN 95, HHSE S0 AL, =8E 10~12%
& S+He SUE LEHHUACH

oz NES ANE=E
= N22 AEE &l

A

AR
=
£ @lal,
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|

\

2011 11. 21 \
|

\
\

P
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CRNHY : EADMSHE S=2S 98t HIESH|6H
=2 M oA

« ADRAELT} : (-_’F-—)éﬂ-zttﬂr'OIE;'CHEIF” = 2
COIPBOUL} ¢ (X)W 0 SASTWSODAY B I 2

1. AlDlet © 2011, 08. 31 ~ 2011. 11. 30
2. Mz ¥ 44

b AEEA - SHEE =44l 288 42| 533-8H K

Lt AIEE SAEY : 2E

Ch. AIBIEE : BHX0AF(ASER)

2. AIBHIZ : EQ0IMSHA(ZAO0I)
- Streptomyces sp. A1022 1.0x10° dfu/g

0 AIER2
(1) ™Mal7e AESA 15m3(1.5mx%10m)
(2) HIYBISAMA LCIHiXIBIC 3EIEOZ HEGIH

00

gt X2l &
(1) 2HI2(0IMSHA SH2|7) : NPKHEl + Diés"%jﬂlﬂ fHel
(2) IZR(ER2F) : NPKAEl + 223 & S04 HA
(3) M M2l : NPK + = HE0Id4=HX
(4) i H2l3 : NPK + =& 0l S H X
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AL AlgE

| NPOKO NUISho/i0n)  ElU [ EmtiaEAR
T e e Nee T g
M B kanoel sy
28 5-5-4 5-0-4 1,000 S
e 5-5-4 5-0-4 1,000 200
M 2|3 5-5-4 5-0-4 1,000 200
g el 5-5-4 5-0-4 1,000 100

*N: R P05 : YOIH|, KiO : F3Iok2l, »+ 4] - E€[H| :
Moo FHE  OIF 660m°0 AIBIXHH 12IEIE 2008) 5|4 -

Oh BBNR
(1) 34! : 2011. 08. 25
(2) THAIHRI : 20emx15¢m

(3) AHIEY @ 4= 4 % 2HIZ SLOMSHME 201149 098 262,
108 032, 102 33|01 22X XH2lR0 432 Aor= Aol
AlHIE A AIBHACH

dRI12H & 20114 108 03Y, 102, 17201 2H 38 A

A BZUOZ I AHSHAUCE

(4) MEZ A} :

3. Al 8 &

0.32 3.26 .

2 &M 6.33 1.15 0.22 3.09 246 5.24 1.30/0.46 0.30 12.é

CHET 6.34 117 0.23 3.07 247 5.28 1.26(0.45032  12.9

® Mg+ 6.38 1.16 0.24 313 240 5.30 1.29/0.47 0.30  13.1

N i< 6.36 1.18 0.26 3.18 243 524 1.26 0.47 0.31 1.8
sy
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U 85 9 48 XA |
(1) EL0IMSHHO A2 M0 DXl 5

3 " Rk

2! :..:.i -
o 8 R 15.3% 99 11.4° 98 2.44° 99
=3 155" TOJ) 11.6° 100 2.46° 100
Fd =g M2l 16.1° 10‘11 P 105 2.54* 103
= i ®Mel 16.4° 106 12:5% 108 2.57° 104

£ B3 NOE 2B 5% 45

(2) =8 =A 23

Z 8 287" 98 51.8" 98
o xE 2.41° 100 52,8 100
=3 Mz Hal 2.70° | 112 578" 110
FH Y MalR 2,72 | 113 587" 11

*» B2 AICHS 2 5% A= |
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Ch. &= RS AIE ALH

o 2 fuHe EL0IMENAS 40 (st 45 |( =0 0X=s =
WAE HS3D| A0 2 AFPA0M IS HIPURZ &AIGHACH

Lt Eo sty BisE AHEY, LE HF0AH AIE & 20 A8 =
HEA, RIS ¥ REUN S2 42 Zacts FEE EACL e
THUIAIE 2 & XMal72d EL2 38ty S48 EL0YUSNA Ael+
OlA pHS RII12 &8 S0l A2t SoiH= Z2UE EALCHL

Ch. EAJDIMEMM Mol ME AF2 MIEA 20 BFS =00 olsh
ESOIMERASY FE HBU HHFBX2APMA 4~6% BT SII6IAL,
HESE 5~8% AT HXe SUE EAC. Dl MKZ UM OE B2
o OIS A M 5% 22 =FUA 2 Ml U222 |A4O0|
QIFEE X AUCL

el SHEAEZ ZAZD ELNMSHHC =3 HE 2 HHEH2F0A O
7 B0 3~4% BT =4 UER2LU, R2Ad2 UEUX &g

- 158 -



O &2 =8 ZA 212 4HEH, HHE
M= g
SN, =82 =& Hgxcl2UAH 12%, HHEFH a4

fle Z2UE 20 OdD

=82 SAHel ZU

5% RA+=ZUHAH 220 AHEIAUCH

ZEFHC2Z ES0IMSHA Xlol @E &2 dioH(I
UASH, ESDIMERAL AHIN OHE &F2 HYFKYEHE
AE BRI, KNS XMl Ot SOHHUSH, =&
XelR0A 12~13% 3= S+EHE=E ZUE LIEHHRACH

ge ix

FEO ES0MEN

H HYD HBHATNM 10~11% BE S46= 2DE LEHAY
Q0IA 13% HE B4

=2 H™el-22H0l

) Se YASX ¥
WEREC 248 2
2 =3 =y W H

9 2= FASXIL YOZ HES

JIEl ?530| YUs NEZ2 ASE =+

AE0| JtsELIt

NEZ 85 AIBZD0IH, 45, 21 ¥
eln, NN U ASHHEECZ0
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<FTE, AHdTgu>_ AJPAdS 0|83 EFALEE Baf TAA A2

1. A1022 #F9 ¢y A4S HEZe 2
7b A7 B FRE 93 A1022 759 u %

(1) A= 2 43

[SP2 wiA] 2 A1022Z shaking incubatorolA] o1& testE A LA H Ao vtz
28.5C, 150rpm®] Fx o2 79| gdido] Hel 168A17EtF mfatls. Wi 1t
LAARE dAn A} [SP2u A9l strikingS &3] gQlsle] LA H A 2 wjgAs =5}

o] O
M.

(2) 2%

< 18.5LE wigsiiod, dd@ =4 FE5 AT BHHES FIs= A9,
. A, ST £

) As £ By

A1022 w59 gy Edo] Al A=A wi T ol

o] mjoFalS 5000rpmoll A 207+ centrifugestal A9} vl A

HAMES AN 33FE S, 74+ methanolS 7}3}e] 90%-7F sonicator® cell2

extractionstlo. A HAEFE paper disc method® 33t o, A= methanol
& AT HNEe hexaned} ethyl acetate Sm|E o] &3le] Ao wgf E2S &

245 Hrtet

extractsE, Hj
g3t % paper discol XA BAH(F3009)% HEAH(F3013)9] it &

r:LJ

2 A3

A10227F 5 BAH(F3009)7 HEIH(F3013)02 @A HAES 23 Az #A4 9 b

FFT A LT Aol FlE o}, S AVt #Ae] FEEA Y A 4910111
AR E 93

B2 gHo| Qo FEE FQ3E FFo|7]d, FEAQ HolA =

AL methanol extracts’} BN o A A A % += hexane extracts®} ethyl

acetate extractsEt} B2 &S A& F A7]ol dANA FEHE FA=HAZ 5449
|

AS A= AAs mEbA, #3019 methanol extractsE evaporator® &3},
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Zone of Inhibition (mmj

10 4

o

23 1. #A(Methanol extracts)®] SAHXAE

M(F 3009 M(F3013)

(F3009=%rA ", F3013=H%=d4)
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40

[ F3009

30 1

20

Zone of Inhibition{mm)

a9 2. WA S A A H AE(H-hexane extracts, E.A-ethylacetate extracts)
(F3009=¢tAH F3013=HE=<H)

o E4EAY &1 SH4EY

1) As % Iy

Methanol extracts 10gs 119 EHirdol| thA] 594 F9 hexaned} chloroforms 7}
A 33 AAA S wet 2de L83 5 s5ste] SAHE3009) HE=AHE(F3013)
of tigt SIS HAEESSS.

2) 2%
A H(F3009)¥ WEEHW(F3013) tist A =2 o] methanold]l A hexane, chloroform
solvent=o. & 7Zt7Z} o]%3}9 a1, paper disc methodE Ea 2Ad3 ZAx rdAdo)

chloroforms B = hexanesd &Aool ¥ =A vUgtow, @549 &5 v U ©
Aol me}t ths JNATAE hexane FE=ES Sl MAst7|=2 AA S =

w3 g Ao HluE Ed hexane®o &Ao] chloroform&THUtE 28] o] Z1om,
o] 9 Aol & methanol extracts?} H]<=d A Z:% A YERG o= Hol

methanol+ D.W.Z¢] A &4 tfi-&0] hexane¥ chloroform SO0 & ZH7Z} o] %3t AL 39l

PN
3 NS
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ethanol extracts
bl

40

30 4

20 4

Zone of Inhibition{mm)

10 A

M WH we
13 4. Methanol extracts®} hexane extracts, chloroform extracts® A EHAE

(M-methanol extracts, WH-Hexane extracts, WC-Chloroform extracts)
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70

=== F3013 |

80 T

S0

40

Zone of Inhibition{mm)

20

13 5. Methanol extracts®} hexane extracts, chloroform extracts® A EHAE

(M-methanol extracts, WH-Hexane extracts, WC-Chloroform extracts)

2}. Silica gel column chromatographys £3% &4 2 &g

1) Ax Ly
GAHHAES F3] SAH(F3009Y HEEH(F3013) gt &dEZo] hexane Toll =3}
= As geiiar, &4 =77t chloroforms Rt hexanez ol O Attt A 4&4
o FEE Fue Ay A¥E v oR d4ELAEYE #1359 hexane 55 553 hexane
extracts® silica gel column chromatography +33}% 3. column® Z7|+= 36 X 4.5cm
o] column W4+ silica gel 60 (0.040-0.063 mm, MerckAh)= 15 X 4.5cmits %13}
R

Sl x712 hexane:ethyl acetate = 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60,
30:70, 20:80, 10:90, 0:1009] A= gradient® T Z-7zte] £ulE 400ml® Wzlomw Zt
fraction®d 400mlS 33911, ethyl acetate 2L W& washing 39S, Fraction® =
paper disc method, bioautography test, Thin Layer Chromatography %< bioassays
gato] S B Sl TLCAS @/dband #Q1E& stalat &k3ls. Paper disc
methode 7| WHY IUd2 F3ste] &S H718Fal, Thin Layer Chromatography©
TLC plateE Hto 2 oA Z} fraction®®® TLC -5 ZH7 %7o] spottingdr AS 7N
4m]E  hexaneiethyl acetate = 6:12 3} s UV 254nmolA  #zslar,
p-anisaldehyde® staining 3t TLCHe] EZ9 band¥els 3stglom, ywx FFHe
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bioautography assayE &% TLCA2] bandz oA o] HFiEo] AA=z Aol J=A& &
Qlsksl =

2) 23
Hexane extracts 1.35gS silica gel column chromatographyS <S3ste] &= 12719

fractions T = ANS.

Z} fractione paper discHHS F3lA &4 HAE 3 A3 WHS4-WHS6 fraction®] ¥4
H(F3009)°] ™3t antifungal activityS X P31, WHS4-WHS7S ®HE=gH(F3013)e] wh3t
antifungal activityE Bt} B3k TLC plateo] ZFH2}e] fraction= spottingd}le] 4] hexane:
ethyl acetate = 6:1%2 A7) & UV#ZI} staining $ TLCA2 band patterne <13}
<. 283 YAl TLCHZNEv]E hexane : ethyl acetate =1:1% 3} Z} fractionS F7|A|
A A bioautography assayE 3% Z3¥} antifungal activity pattern®] H]5e38F A4S Ho] 7]
WHS4-WHS6 fractiong 349 group & groupingst$ <. ©]+= columnd] S8 F+ &%
74 9] hexane:ethyl acetate = 70:30, 60:40, 50:50%1 2. ™, paper disc method® EH|AE S
ol = BAH(F3009)% W=D (F3013)e F54Q0 &84S Bl o]l &2 group
O F Byl o]E FEFS 39S, Um A fractionS 3t Aol QU7 wjE-o] SHEAS
Hol& fractionths 55 5, FA& AYAY 122.9mgel A+

webd, FAS Hol= WHS4-WHS6 fraction® sephadex LH-2002 ZZ%  size
exclusion chromatography 302 A& & 424 R E NP7 = o=

% 6. Silica gel open column chromatography A3 =E&
9 AR AHARE hexane:ethyl acetate = 100:0, 90:10, 80:20, 70:30, 60:40, 50:50/
ol AR o] dHKFEE 40:60, 30:70, 20:80, 10:90, O : 100)
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25

20 T

15 L

Zone of Inhibition{mm)

10 4

T T T
WHS4 WHSS WHSE

18 7. Silica gel column chromatography =3 3 fraction® ©A W] ojdl AU AE
WHS1-H:E.A = 10:0, WHS2-H:E.A = 9:1, WHS3-H:E.A = 8:2, WHS4-H:E.A = 7:3,
WHS5-H:E.A = 6:4, WHS6-H:E.A = 5:5, WHS7-H:E.A = 4:6, WHSE-H:E.A = 3.7

Zone of Inhibition{mm})

T T T T
WHS4 WHSE WHS6 WHST

19 8. Silica gel column chromatography 43 ¥ fractiond BHEd9H A HXAE
WHS1-H:E.A = 10:0, WHS2-H:E.A = 9:1, WHS3-H:E.A = 8:2, WHS4-H:E.A = 7:3,
WHSS5-H:E.A = 6:4, WHS6-H:E.A = 5:5, WHS7-H:E.A = 4:6)
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2% 9. Silica gel column chromatography 94 39 fraction® TLCAZ}
R-hexane extracts, 1-WHS1-H:E.A = 10:0, 2-WHS2-H:E.A = 9:1, 3-WHS3-H:E.A = 8:2,
4-WHS4-H:E.A= 7:3, 5-WHS5-H:E.A= 6:4, 6-WHS6-H:E.A = 5:5, 7-WHS7-H:E.A = 4.6,
8-WHS8-H:E.A= 3.7, 9-WHS9-H:E.A= 2:8, 10-WHS10-H:E.A= 1:9, 11-WHS11-H:E.A= 0:10
A. Hexane:ethyl acetate = 6:12.%2 43 & 254nm= &=

B. p-anisaldehyde® 24

a3 10. Silica gel column chromatographyolX X% fractiond ®wXHo] 3t
bioautography assay

Hexane:ethyl acetate = 1:12 3] & test
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1}, Sephadex LH-20 column chromatographyS £3F &4 E79 £

1) As € 3y

Silica gel column chromatography <383} B4 ®(F3009)3 HE<EW (F3013)e] 3&4<
2 A4S Hol= WHS4-WHS6 fractiond] EAsts FAHEZY & $3] sephadex
LH-20 column chromatographyZ 433312

Column® =Z7]+= 100 X 2.5cm ©|™ column W4+ sephadex LH-20 (Amersham)® =
38R 5. HPLC grade methanols AF&314 0.18ml/mine] &%= 3ol fraction B 2ml
A ol F 181709 fractiong WHFS. & 181709 fraction® 37470 fraction {+H o=
spottingd}ed w2 UV 254nm= #2331 bioautography assay® WEFA <l 84S H7Fs
<. 2 A=z g = fraction Z44E TLC plateo] spotting$ £v|E hexane:ethyl
acetate = 1:1% 3}o] TLC plate’d? =2S Z/WAIAA UV 254nm= 32 bioautography
assays £3F EFAH(F3009)] i3t &4 3719} p-anisaldehyde stainingS 3te] Z+ fraction
o] band ¥&d<s #EsHIA =

(2) 23

Sephadex LH-20 column chromatographyE &3] 33 18170¢ fractions 37 47}
fraction®] 7+AS F3il spotting &, UVE #23s Ay = ZAMA71A] &3l spotting F-, H}
2 #Z2S 3197 "ol EFo uebd UV 254nmell A EE 2 B 4 A0S, TLC plate
£ AAIE B, WHSS49-70, WHSS97-115, WHSS139-1510] A = A&

%Xim(FSOO%Oﬂ el A testE AAE7] Y WHSS59-72 Z37+S TLC platedl
spotting & hexane:ethyl acetate = 1:19] &vj=2 HA/RAZ] & UV 254nm= #HZsAHY
TR Fgort su|stA A EH= RS HFS G AAS. HSH bioautography assays
Fok eAH(F3009) 0 tigt &G oA WHSS64-71014 &S R S5, p-anisaldehyde
stainingS 3} 7} fraction®] band YS #H#A3RS. o] Ao wpt ©-H(F3009)S o
Askar, B3k Aol A FAdband7} WEE WHSS64-718 553192, o] EAfraction
S 9 E4d7 B3] 98] prep HPLCE A s 2 5132
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1% 11. Sephadex LH-20 column chromatographyl <3 £2¥ Z} fraction
A. Sephadex LH-20 column chromatography ¥ UV 254nm#zZ #23F 5.
B. Sephadex LH-20 column chromatography & bioautography assay. (F3009=%rAH)
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1% 12. Sephadex LH-20 column chromatography® 33t EzE 2z} fraction
(WHSS59-72)
A. UV 254nm=E #Z B. Bioautography assay. (F3009=%t#%) C. p-anisaldehyde staining

Culture
18.5L

Broth
18.5L

Meihanol extracis{M)

30g
Work up €

Hexane Ethyl acetate Hexane Chloroform
extracts exiracts extracts(WH) extracts{WQC)
0.5g 23g 1.35¢ 0.538g

Silica gel column chromatography
WHS4-6

122.9mg
Sephadex LH-20 size exclusion

WHSS64-T1

19.5mg

13 13. Streptomyces sp.A10222 8- AAEE SAEZ £y
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Ht. Prep HPLCE §3 WHSS64-71¢] £

1) As € 3y

A (F3009)S ASHE WHSS64-712 Hewlett PackardAFe] HP Agilent 1100 HPLC
71719} HECTOR-W C18(250%10.0mm, 5um, 300 ) columns AF&3ste] E2-& 28+
AFHEAL run time & 35722 &tal, A5 53> &9l HEE 20% acetonitrileol A
80% acetonitrile®. % gradient elution®7 2%, 5&85FE 307X+ 80% acetonitrile®l 4]
100% acetonitrile© 2 gradient elution®7A<, 30¥5FH 35&87F4+= 100% acetonitrile®
ZHaor EY3¥S. Flows 9 Iml=® A3, WHSS64-71 fraction 19.5mg<
HPLCZ injectiond}”] #, acetonitrile®} waterE AHd3] &£¢3le] 5FHE A4S S5 =
ol F HAwk® F o] AAA injectiondt . T3 210.8nme} 254.8nme] F 7HA] vg )9
UVellA A & ¢ JEs HdAsioen, 6 H4o=2 EZE prep oA +w. 1§ 2479

=

fractions paper disc method& &34 &4 testE Tdste] FH LS &2

2) 4%
HPLCE o] &3 prepa 5% 7Aoo w2 Fastgorn, UV 210.8nmet 254.8m F 7FA 34#-
ol A A F A, &t 522 prepst 23, ofeflo] T oA A KlolAFH K77H4] &
709 fractiono.® EHHUS. B Fo, 7} fractione paper disc method® EAH
(F3009)° thel testdr A3 KlolAHE K574 5709 fractionol Al &Alo] 2w s, &4
o] A7]E K2(1.7mg), K3(4.9mg), K4(5.2mg)7} K1(1.5mg)¥ K5(0.3mg)ell HlejA &4 o]
o A yephy 44 S Ad =L fractione]gt & 4 S
E4E 5% 4o #8% a2 E Av Ry, K3 T dgdleA ZA ofel e 9=t
velkon, K29 K49 33+ UV 210.8nme] I tjol| A sharpshAl ol shhe] A
2 AFT F JdAdS. E3H Kée UV 254.8nmoll e A E A 2gkott UV 210.8nme] 1}
ool A =& e 9 A7F AA S| T fractionol HSIA purity7b =& Aol
e 725 A8k o oA 7HsAd s At ddERS. &
A& gt d oA oy dHolEE 9 dHdde 249 gk o
o] S3t7]el fraction FAIZ HS wl& K39 K47l F+x2E4S 93 4
HE 985 7Fsdeol Advtal o533+
upehA], SR E K39 Kis ELSDHE7IE &% HPLCTF 3 =4 T4
A EA o Eo7E ARl S

et
4>
x0,
32
o
£
oot
32

H
Ir

o

ﬂl

718 14. Prep High Performance Liquid Chromatograph_HP Agilent 1100, Hewlett PackardA}.
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»

DAD1A, Sig=210.8 Ref=off (DV'CHEM DATAZH2011I_NUNMAITI0 20820438 14- 350201 106000031.0

]| |
g ' B2 K3 K4 5 i K7
f j _.Ir/ PI"-\.-—"‘\..-J 1 e ol '-.rm 1
I I T | | T
[ £ 15 -] 25 ol ]

TRTTC, Sgecidt i wo¥ (0 1CHEN DATA COT20T FE_KURIGTT0 31207 16 W-Ie42 0T 18000001 0

|
IR IR

-ygadl

Pl oe . Losmemm]

5 1 5

b
1]
i
W

19 15. Prep High Performance Liquid ChromatographyS 433 1=
A. Prep High Performance Liquid Chromatography® <34 UV 210.8nm% A
B. Prep High Performance Liquid ChromatographyE <3 A] UV 254.8nm=E 74
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13 16. Prep High Performance Liquid ChromatographyE® 3] ¥, paper disk method
E £33 &4 test(F3009=€r#4)

A}. Analytic HPLC

1) As € 3y

Prep HPLCZ %3] ¥¢3 K3, K42 SEDEREAFY] SEDEX 80 LT-ELSD$ HECTOR-W
C18(150#4.6mm)columns AFE-3lo] 241351312

(b K39 A3d=A

Run time & 40F°%% 3}, 1087k £vje] H|ES 20% acetonitriled] A 80%
acetonitrile ©. % gradient elution®7 2%, 10&5E 4074 = 80% acetonitrile® Z7H S

= A8+

Flows 9 ImlZ, K3S lmg/mle &%= 30 injection 3R o™, ELSD®} 254nm,
210nm®] UVollA TAstES sto] 4] } A

(b)) K49 A=A

Run time & 30«22 3}al, 30&%F &vlY H|EE& 20% acetonitriledl] Al 80% acetonitrile
© % gradient elutionZAo® AAF}IoH flows 9 Imlz, lmg/mle == 30ulS
injection 33 2™, ELSD®} 254nm, 210nme] UVolA #HX|stE= slo] 245135 L.

2) 23
K3+ ELSDeF UV 254nmoll A9 23z 7F d]sest 7dg-s Holal ot 28-30FdelA
ELSDOA 7R H = FEEo| 254nmy 210nmol A A EH A &G A2 Hol UV Holx] &
= B20] e AL .

K4+ ELSD$ UV 254nm, 210nmolAe] LAt da50] 2SS
o wEkA K4 GA] UV 2R 52 &= S48l EATS 21813
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L

P D T g gl Chavwed]
Condition
ACM gradient 20-B0% 10min ELSD

isocratic B0 % 30min

Ara (. O
P — o - i—xwaqm'
v ] B IR AR R AR AR “RRE AR RET A TR R YNAE TR TR ASRA
T -
~
254nm

: LU |
‘pl,huﬂ_,—-*—’—,n

; ATl
o [ I e R M T R R S N N N YA A "N M1
L PO LT

210nm

e e vy | i e Y, ey

PR i i

0 AR AR ] E) FA £ E h ) = E] w o om 4

% 17. High Performance Liquid Chromatograph (K3)

P D T g gl Chavwed]
Condition
ACM gradient 20-B0% 10min ELSD

isocratic B0 % 30min

A Mk,
P — o - i—xwaqm'
v ] B IR AR R AR AR “RRE AR RET A TR R YNAE TR TR ASRA
T -
~
254nm

: BNY, 1,14 S e
Wl,h__ﬂ._—-*—’—,n

; Rl
T : [ M) P 1 1] CORREE E = » = M m W E]
L PO LT

210nm

e e vy | i e Y, ey

PR i i

L] IR L] m Eed B e i u a Bl . m

13 18. High Performance Liquid Chromatograph (K4)
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2. A1022 #FERH A4HE FFBHELY TR

7t 229 3488 E29 LC/MS 4

(1) A <L 9y

Fd=do] weld el K33 Kiom dtEd
e SAMEROH, purityZF 3L 7§ THeA ol
&3l mass #hs GolH kT

LOW Mass+ run time 15722 3Fal 157 ¢t methanols 87+ X702 333
=3

LC/MS+ thermoFinniganAt LCQ Advantage & ©]&3te] 5433, & run time 30|
™, K4 sample < injection & 0&%E 30&87}4 100% acetonitrile®

< 438} Flows w9 250ulE S8 T3t

S 9slA] WA LOW Mass
K4= F714 02 LC/MS=

2) 243

LOW Mass™ A5 ESI+ & S43sl¥ o} o] gwtog= &7 o 7] K33 K49 ESI+,
ESI- & t} SAste] 5 22 E Blus)] 7pdaA EH%FZ-?‘H mass#ts TR skl oA
vk K39} K4 ZHzre] ESI+, ESI- mass spectrumol Al ¥AsA Y49+ mass peako] I+
Ao 8 Hol massihs ddstr] olH =

T3 K49 mass #S LCMSE %384 3087 100% acetonitriles Ee]Fo] LCHoHE
WA AP peakel wWebA massghS AZaGlEdl, 1 Tl A= 2598 e 7Hg
¥ peak? massghs FAEY] 98l 2.40%-3.38% AlZtolA massate A= A
1295.7m/z(ESI+)7F Yk, sHA R, K49 total massatl LOW mass ESI+ 9} ESI-o] A <]
w3 LCMS<] %l«] 1P°]7} Y Z71edl dSeo] d&.

% 19. Liquid chromatography and mass spectrometry (LC/MS)-LCQ Advantage,
ThermoFinniganA}.
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KI#42-53 RT 144164 AV2 NL:2G7E6
F: +pE5I Full ms [50.00-2000.00]

F elative Abundance
[ (=) Ee on (=} | [==] (1= ;
= = = = = = == =3 =
1

=
=1

=

10531

5719
1207.4

11748
558.3

5337 1106.5

12959
16784

14315
15126 15956

1972.9

438.1 16915 18367

2.4

T M‘h T PP

1000
miz

o
1600

200 400 600 800 1200 1400 1800 2000

K3#37.55 RT: 136172 AV 3 NL:6.I6E6
F- - pES] Full ms [50.00-2000.00]

100

907

30

Relatwve Abundance
n
=
1

5474

5336

:.
s 78

17039 1734 4

9794 ges3 8514 13483

400

19523

600 800 2000

600 800

miz

20. LOW mass (K3) (¢: ESI+/ o}&: ESI-)
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K4 #23-36 RT:1.37-1.56 AV:2 NL: 8.83E6
F: + p ESI Full ms [50.00-2000.00]
100

95

90

85

80

75

70

65

60

55

50

45

Relative Abundance

40

35

750.9

30
25

20

620.5

237.4 3391 8387

5 365.5 516.8

663.9

164.1

Ji

600

o A .]JH.I UL

200

K4 #37-57 RT: 140-1.74 AV:3 NL:3.37E6
F: - p ESI Full ms [50.00-2000.00]

100 533.5
95
90
85
80
75

70 298.5

65

60

55

50

45

Relative Abundance

40
35
30 666.6

25

20

387.5

N

709.5

400 600

7721

L]
800

926.5
853.7

L
800

12239

1479.3 1565.5

9165 1749.2 1836.7 1934.3

il 1..I._.J..J...]__l. VN NN MG ‘ ‘

1000 1200 1600 1800
m/z

2000

1117.5 1862.7

13608 15355 16010 46655 4,745 | 18779

1057.7 ‘ 12155

|
L ARl | |

1200

\” |( \.‘“

1000
m/z

1600 1800 2000

a% 21. LOW mass (K4) (9): ESI+/ o}#: ESI-)
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C:Wealiburidata'20120221_KHJ\K4 22112012 5:22:19 PM

A RT: 0.00-30.05
0 520
BaePexk

R elative Abundance

982 043 oy 0 O WD wm mae mpe T

0 1 2 3 4 5 ] f; H] 9 ] 1 2 ] " (] (] T ® ® 2 2 2 2B M4 B ¥ 7 »B N N
Time{min)

=

#80-84 RT:240-338 AV:6 NL 18ES
+ +p ESI Full ms [50.00-2000.00]

L]

L=~

R elative Abundance

5045 g H6.9

L L L T[T T T T[T T T TT T T [TTTT]
00 200 200 400 500 800 o 800 200 000 100 200 1200 400 1500 B00 o 1800 100 2000
mz

=

#0714 RT: 432450 AV:2 NL 7.27ES
< +p ESI Full ms [50.00-2000.00]

(o)

7444
10

R elative Abundance

0315 i
1212 wap | O b .
i 1es Boss 057w wmEpme | EB5 BT 119 ey

531 509.14782 9631
ST .‘.‘....“\IIJ ‘..I‘.l...n..“l\‘..h L1 ..|‘.....|.‘J.4.l..‘u.\.MMLAMMMAIL._J\ L.”...L.ml.:.l.‘....|.In|.|.‘.”.‘ 1” UL Lyl .JIJJLLIJJ.LJ .L...l..‘ 1L ...|...‘H.. | .J

100 200 200 400 50 £00 o 800 800 1000 00 200 1200 400 it} 00 o w00 2800 200
mz

#13115 RT:55-858 AV: B NL 1BTES
p ESI Full ms [50.00-2000.00]
087

L)

0. 87e.
7433 8351 L

B

2374 ey 12 0223 Toe o o
RET 4 - S5 pare 09 4 e iz
n82 :‘:i g | T ey ayz T8 6265 HI30 w398 gy 748 B4
3237 230 T
288 TV amy o 4BT oo
||.I syl biia n.IH.\..J..mLLI..l 1

0 L] L L e L L o . L L e L L L L Lo L e e L |||\\
00 200 200 400 00 800 o 800 200 100 100 200 200 1400 il B00 00 800 1800 2000

mz

R alative Abund ance
]

a3 22. LC/MS (Thermo FinniganA} LCQ Advantage) 1= (K4)
A. Chromatogram of total ion counts (Run time: 0.00-30.05), B. Mass spectrum (Run time:
2.40-3.38), C. Mass spectrum (Run time: 4.32-4.50), D. Mass spectrum (Run time: 5.52-6.56)
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U 298 7848 29 NMR £4

1) Az 9 =9y
aEdel FREAS 93)A Brukerle] AVANCE 60022 K3(1H)¥ K4(1H, 13C,
COSY, HMBC, HSQC, DEPT)AEHof| 23t HAS =351 S.

2) 23

K32l 1HSF K49 1H dHoleE nlas] 2 A3 22 signalo] EATS & F AAom o]
5 B3 Y Edo] xFHo US A A5 S,

NMR HoJEZ HWH K32 % 7Fx9] Edo] 4ofde FHo=Z o/ ), K4 NMRU | H

A A e 27 XA (glycolipid) ¥ 2 FEE o5
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chromatography, Sephadex chromatography, prep. HPLC &9 #4& Ea A&W Ao

e AYe ddEAR " A% 542 1H, 13C, COSY, HMBC, HSQC, DEPT &9
w245 53 A A(glycolipid)® FHE o] F7F AeS T3 &eldd A,

Fde e dAFEEd 72 8 AT VS €2 4 ‘éol = hydrophobic%t
E4s Ad E4do] FR/FE ©o|Fa 3L, hydrophilicgt 5485 sAlel A dr=Aol thgt
ATt Hare A2 Holrle| A5 Streptomyces sp. A10220ﬂ/\1 AAE = FdEH 12
T4e HREE %S W, F=2 hydrophobictt FdEdS FE8 e 2F dyew H49
sk AW 71 A3¥ S F3 hydrophilic 542 AW B2 A A AL,
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4. Z7}43

Culture

12.60L

Broth{B)
12.6L

Butanol extract{ Bu)

Methanol extract(M)

20.9955g(12.61) 36g

Diaion HPzo
BD7

0.5L(1.2908g)

C18 reverse phase column

713 30. Flow chart

7}. Diaion HP20S &3 #A¢ =277

(1) A= By

F7F AdS e 12.6LE AEA vidste] wigdS 5000rpmeol Al 2021 centrifugestil
A ¢} vfdAS NS Bttt 7 AS methanol® FEaW 2, o]d A& B} hydrophilic
st 225 A7) 98] M2 schemes &3] #Ad v EH4E2E diaion HP202.2 #2]

2= ©

S}, methanol extract ¢ 36g& D.W.500mle =9]4] diaion HP20°] loading3d}il loading

S AdS Z3 UYeE fractionS flow, £ F7AS methanol:H:O = 0:100, 20:80, 40:60,
60:40, 80:20, 100:0% 3}aL acetone(100%)2.2 AY resine washingdt.

f

(2 2%
Methanol extract 9F36g< D.W.500mlol] =< 3 w2 loading3d}ed YW= fraction®]
flow(MD1), Methaol 0% fraction= MD2, methanol 20% fractionsS MD3, 3% methanol$}
2S  F7MAAA  MD4(methanol 40%), MD5(methanol 60%), MD6(methanol 80%),
MD7(methanol 100%), MD8(acetone 100%)< 43 &

Z 87l fraction= chloroform:methanol = 4:1%2 ZA7/RAIZ] & TLCAeA 2] bioautography
assayoﬂ/ﬂ MD1, MD2, MD6, MD7, MD8¢14 &4< 29l o p-anisaldehyde® @414 o]
o Aog WhAlo] H= 1S 89l & Qe

A9 MD13 MD29] ¢ YH hydrophilicdt EAS 71 fraction®o] 22 7|9 A4

- 199 -



jud

JollA]l BAS 8h7]dl o]f 7] wio] deb2 A4 o2 hydrophobic fractions #3712
A7sle], MD6-8% chloroform:methanol = 1.25:12] Z7)&uj= TLCArel A4 bioautography
assay®} UV 254nm= 32 p-anisaldehyde® @S sto] #&A3S. 1 A7, 578 &4
o] MD7el A ¥zke] HAO U sHAFNA =7 4 dadtes 43S Hol &48 ¢l
o, v fraction® 2 AEFE HAS.

kA, e aAlE st Ao SdEHEY F2E Fske Ao EVbssitta &
e A+

O

35

1 F3009
30 S =

20 4

15 =

Zone of Inhibition{mm)

10 4

U T T T T T
MO MD2 MO& MO7 MD8

2331, Diaion HP20 column chromatography® 33l EH 7} fraction® paper disc method
£ 53 AU AE(F3009=A4)
(MD1(Flow), MD2(M0%), MD3(M20%), MD4(M40%), MD5(M60%), MD6(M80%), MD7(M100%), MD8(Acetonel00%))
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MDEe MDT MDE

19 32. Diaion HP20 column chromatographyE =33l #&l® 7} fraction

(MD1(Flow), MD2(M0%), MD3(M20%), MD4(M40%), MD5(M60%), MD6(M80%), MD7(M100%), MD8(Acetone100%))
A. Bioautography assay(F3009=%41%)(MD1-8)

Chloroform:methanol = 4:12 7] % p—anisaldehyde staining(MD1-8)

Chloroform:methanol = 1.25:1%2 A7 & UV 254nm% #Z(MD6-8)

. p—anisaldehyde staining(MD6-8)

Bioautography assay(MD6-8)

MO 0w

t}. Diajion HP20& &3 MY T SHERAR
1) A 4 =] H]—lﬂ

A W Rko] oyt WA T Ao M Eaddo] S-S Fllste] v T Sd=H
< butanol® work upe &3l F=. fA FE M TsY 1LE 219 butanolS 7}sho]
F=3 Ay 9F 20.9955gela, ©o]= D.W.500mlel  =oIA  diaion HP20 column

Ach
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chromatography 2 *] 338} t}.

Sample< loadingd+t 2% fraction®| flow(BD1), methanol 0%(BD2), methanol 20%(BD3),
methanol 40%(BD4) methanol 60%(BD5), methanol 80%(BD6), methanol 100%(BD7)<]
FHao® = TR o™, acetone 100%(BD8)¥} methanol 100%(BD9)% washings}$i
o, 74 guj9 %%h% 500mlZ &5

2) 23
Butanol extract ¢F 20.9955gS D.W.500 ml o] =< % diaion HP209°| loadingd}¢]
BD1-9 fractione 3339 S. 2212 paper disc method® A S 139G Ao TLC

Aol ] BD1-9Z chloroform:methanol = 2:1& #7l8te] UV 254nm=z #3ZH bioautography
assay, p-anisaldehyde=Z WAlsle] gkQlst Ay} BD1-59 BD7-99A4 &do] U, 2+t
o] #A4E& was] BZely BD1-59 wld] BD7-9014 <] Aol E4 & 4 4 AU,
FTAAME T2 g4 fractione BD7-8°]2}al & &

BD7-8% A7/l&vlE chloroform:methanol = 1:1% 3}o] TLCAlA &2l =1 A3y} BD8S
Alzrol Aol whet gdo] A Ao dsds @4e @A ¥, BD7 &40
A3 Aol Xyal e+ FA7F Hdoy, o 22, A 3A<Q C18 reverse phase
columnes We7] #18 FF5HAAA 4SS . X TS T 82U AHRET] 93
A Aol 9l BD7E vialel Hol 104, 204, 30% A¥ F @48 A EAdY 38Tl|A
1029 Aaale dA4s ode s ST = A | 235 F3 s5IAAA dolA 7h
A= Lxo) o8 FAwT} Ao Hol 2% s Edo] FgHTAAE
dolgbal o4, o gds A i K

BD70] 53N S fAason 249 AHES Fotsirr] 9 C18 column
chromatography& Xldste] =4S 8, AAs7I= 2439+

Ll

==

32
ns
o
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35

[ F3008

Zaone of Inhikition(mm)

BO1 BD2 BD3 BD4 BDS BD6E BDY BD:s BDY

1933, Diaion HP20 column chromatographyE 33t #2l® 7zt fraction9 paper disc method
£ 5% ZAH2E(F3009=¢+44)

(BD1(Flow), BD2(M0%), BD3(M20%), BD4(M40%), BD5(M60%), BD6(M80%), BD7(M100%),
BD8(Acetone100%), BD9(Methanol100%))

BD1BD2Z BD3 BD4 BD5 BDG BDV BDS BRE W:lvw
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19 34. Diaion HP20 column chromatographyE 433l #&® 7} fraction

(BD1(Flow), BD2(M0%), BD3(M20%), BD4(M40%), BD5(M60%), BD6(M80%), BD7(M100%),
BD8(Acetone100%), BD9(MethanollOO%))

. Chloroform:methanol=2:12 A7} % UV 254nm=Z ¥,

Bioautography assay(§H#H)

p-anisaldehyde staining(BD1-9)

. Chloroform:methanol=1:12 A7} % UV 254nm=Z ¥,

. Bioautography assay(-#1)

p-anisaldehyde staining(BD7-8)

TE O oW R

t}. C18 reverse phase column chromatographys 3 ®wddFAY FHEAEHE
SDS-PAGE

1) As € 3y

5o g8 oS BD7 1.2908gZ C18 reverse column chromatography® <3 5}o]

4= 93] D.W.S00mIZ 594 columnol loadingstal, &wjZ7A-S methanol:H.O =

0:100, 20:80, 40:60, 60:40, 80:20, 100:0= 3}3L methanol® Z ¥ resine washingd}H,

7z fuje] 88 500mlE %S, Samples loading3t 2% fraction©] flow(BDC1),

methanol 0%(BDC2), methanol 20%(BDC3), methanol 40%(BDC4) methanol 60%(BDC5),

methanol 80%(BDC6), methanol 100%(BDC7)e] o= Lul& T 2™, methanol

100%(BDCR)= washing g+

=49 EAES yeotslr] 98X 7+ fractions 4 teste} SDS-PAGEE &F3l &<13h. 2zt

fraction®] ¥ %E 4mg/ml= 3} Z}7Z+S- 15ul loadings)Sl <.
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(2) 23

=% BD7S C18 reverse column chromatographysS 433t BDC1-8 fractions 3
sl o] & paper disc method® 1A A Aol giN o, Aol gl7] wjitol tf
AlZEH TLC platedol A &g &lelyt, UV¥Z, p-anisaldehydes & Z27F §l9ls. 84
Tk, o)A TLC’oll A bioautography assayE dF31& wl o] wi=xdH YelAY o=
S4 9o et Zlo] opyEt B & BEFe B0 chargeE We 5A4S A
S oade 4 dar, 2% wsle] 38TCAHE A denaturation® = 5A4S XS o
Fadde Ad YW Ge, @AY 7hsAdol oA SDSE F3 dWdEe F5E F<lst
AF 3F . SDS-PAGEZJel A &3] bandzZ = A2 oY A|¥k Coomassie Brilliant
Blue staininge 3o #ZA] BDC6-794 sluslA EelA vUee FA7P7F Belom o=
A H|A o] whel A S| gFo] EAEHS FelekglS.

=

[ F3009

T

Zone of Inhibition{mm})

U T T T T
BO7 102 20 302

Z1¥35. BD7(M100%) &4 el E(F3009=24"3)
A. BD75 38TCeA] 104, 204, 30 =EA17 & SA4HZE
B. BD7& €3] 524170 AdHjolq S4HLE
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BD- D &

1Y 36. BD7(M100%), D(38C9llA] BD7 10% #%)

A. Chloroform:methanol=1.5:1% &7} 3 UV 254nm= &Z,
B. Bioautography assay (F3009=%#1),

C. p—anisaldehyde staining

M BDC6 BDC7
150

76K

52K

24K

19 37. SDS-PAGE
M(marker), BDC6(M80%), BDC7(M100%)
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. HFEE

A AL02204 AAE FHEdEY T8 FAEE SIS W, 79 B2 A=
small hydrophobic compound®] 7457} tiFEolojA] o] 7M4sta 24& F=, AA,
Ba)sgl e

F7F AES FElA WEK ARANE BY FFolE A JASE I EHAEES
UVoll A5 #] 931, p-anisaldehydeZ% WA Ex] gon 4S8 713 2o TLC Al
A EBYe EAE 7R+ Z o2 Hol hydrophilic A2 A9l A polymer® F4 5]

o

.
Hexanel @ FZE3%F 499} butanolFEo4 ©]2 SDS-PAGE Z¥z HWH FAHEALS
hydrophobicd}™ -sAlel hydrophilicet A& X 28] A9 4 XA &2 antifungal
protein® = X<l (e.g. Woo, J.H., et al., An antifungal protein from the marine bacterium
streptomyces sp.Strain AP77 is specific for Pythium porphyrae, a causative agent of red rot
disease in Porphyra spp. Appl Environ Microbiol, 2002.68(6):p.2666-752] =&ol|A AGH
SAP1(41.7kDa), SAP2(21.7kDa), SAP3(18.7kDa) &)

Hexaneo. @& F&EA] &4 =7} vlus oA OPH] A7} &= AL antifungal protein¥} 7|
A Aol mwol He v oY 7HA Ed wiegl Aow dvg.

Butanol® FEA] da@dEHo] 7] —%7@1 At A EeE A Foba w=A ¥
H A4l tehdt Ao

L
oX

d Aow wog,
G AT AT ATHE, 0§, Agtel B S, 4D AF AL 13
o AAF ol WA WAA AT T AL
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A A}
A= A seAW  VolMoy| T lscipn
A} | @A A7 T
. JKSABC
Characterization of a Uournal of the
2011 |V Streptomyces 5Pl o1ed | AYE |Korean Society for| 54(3) = SCIE
A1022 as a potential Applied Biological
biocontrol agent Chemistry)
Biocontrol of Pepper JKSABC
Anthracnose by a (Journal of the
2012 |New Streptomyces sp.| °©|274 | A9& |Korean Society for = SCIE
A1022 under Applied Biological
Greenhouse Condition Chemistry)
. JKSABC
Characterization of a Uournal of the
2012 |V Streptomyces SP- o] | AYd |Korean Society for = SCIE
A1022 as a potential Applied Biological
biocontrol agent _ 2 Chemistry)
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