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Fifty Actinobacteria strains were isolated from rhizosphere soil of Sasa borealis. In the course of
screening for antibacterial activity against bacterial leaf spot of pepper (Xanthomonas axonopodis pv.
vesicatoria) of isolates, 12 isolates showed strong antibiotic activity. Basis on the 16S rRNA gene
sequence, they were belonging to Streptomyces cluster II. Strain JR-24 exhibited strong antibiotic
activity against X. axonopodis pv. vesicatoria, had a minimum inhibitory concentration of 10 pl/disc.
The strain JR-24 was most closely related to Streptomyces galbus DSM40089" (98.1%), Streptomyces
longwoodensis LMG20096" (98%) and Streptomyces capoamus JCM4734" (97.8%). When assayed with
the API 20NE and 50 CHE Kkit, it is positive for utilization of L-arabinose, D-fructose, D-glucose,
D-galactose and hydrolysis of gelatin, protein, starch. The strains contained iso-Cis.0 (25.93%), is0-Cis:o
(10.13%), anteiso-Cis.o (19.29%) and iso-Ciso (20.35%) as major fatty acids and MK-9 (H4), MK-9
(H6), and MK-9 (H8) as the isoprenoid quinone. Strain JR-24 was suggested new species of genus
Streptomyces by nearest neighbors of genotypic relationships and phenotypic characterization. This
study was important to microbial resources investigation for environment-friendly agriculture.
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Xanthomonas axonopodis pv. vesicatoria 0l LSt Skt
g4 43

A ATo| = ZZH(Sasa boreali) ZHENNA &)t
AT 500FE UPdCE  Xanthomonas axonopodis pv.
vesicatoriaS AT O R ALESlY PSS FARIETH
S AL disc paper'Holl wet =3yt B o] Hi
FH-S SEHIA(NA, nutrient broth agar) 3 vjx] f]of] &
% 3+ 3 paper disc (8 mm)Z ¥ E AT wjukdS
200 pl¥ A1 B2, disc paper 910 FAE ASAA )
(growth inhibitor clear zone)?] Z7]1E 15T

#A-A'5=(minimal inhibitory concentration, MIC)2] =
AL aHux] BrP(agar diffusion method)S ©]-8-5}Th
AdrE] 384 WFAEE Mcfaland 0.59] 52 Bjsla,
13,000xgoll A 527+ dalEelste] dSds Eelalth £
H A=A X axonopodis pv. vesicatoriaS =23 NBH|A]
o 10 W, 20 i, 50 yl, 80 pl, 100 ul T2]T 150 % HES
=, 48A17F sl A AAIFEEE ERISHATKS, 9).
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Xanthomonas axonopodis pv. vesicatoria®] §5A3|&27
A4S 915k] NB Ao 7S FE 6217 M 3 )
XML 1%, 0.5% 213 1% H7Fste] 28°Col|A] 48A]7F vl
slack wieE 6, 12, 18, 24, 30, 36, 42 L 48A|7t
Spectrophotometer (UV1650-PC, SHIMADZU, Inc., Japan)&
ol g3te], 595 nmollX FFES Zgst] Y§ANEAES A
A3HAcKO, 31).

16S rRNA SXX} 27 |ME EM

16S rRNA 32} 71X E 2412 & wi g 9 colony
2 F3o 7 A3l A PCR ZZ-& 423)5)%.21, bacterial
16S rRNA universal primerE ©]-83}> 16S rRNAFHAE
ZSEAAE E. coli 16S tDNA F-5-2] conserved sequenceS

71%= 3t 27F (5'-AGAGTTTGATCCTGGCTCAG-3') primer

2} 1492R (5'-AAGGAGGTGATCCAGCCGC-3') primerS A}
23}tk PCR %712 1x PCR buffer, 0.2 mM dNTPs, 0.2 uM
primer, 2.5 U Taq DNA polymerase (Solgent co., Korea) ~L
23 templateZ 3}IATE 16S rRNA F3Ae] PCR WES-&
Perkin Elmer (GeneAMPR PCR System 9700, Applied
Biosystems, USA)E |83} 94°Col|lA] 283+ ¥4 &, 94°C
oA 30%, 54°CellA] 40%, 72°CollA 14 WHe-S 303 WHa
At om, 72°CollA 1083t ¥hg- § 4°CE U8 T8319
t}. 25 PCR product= 1% agarose (Agarose LE, Promega
Co.) gel= 0.5 pg/ml ethdium bromide=Z FA3le] 21513
t} $ZH2-2 ABI 3730XL capillary DNA sequencer (Applied
Biosystems, USA)E AFE-3}] PCR product®] 97]4E £4
< TYBATH23).

HSE=HY

ZA7%E 16S rRNA 34 @714 22 RDP (hitp://rdp.cme.
msu.edu))olX AETLS Flsla Z+ #F= DDBJ/ NCBJY/
GenBank database®] BLAST program= ©]-83}°] homology
£ vw3l¥tk ZF 4714 ¥9& CLUSTAL X algorithmE ©]&
3to] alignment =31 <& A3l A $ MEGA4.0 program
S olg3l ASEE 2IEHATi30).
oA KA E B2 A

TAAGAE 498 $J8led TSB (Trypticase soy broth) Hl
Aol FAE FFSIAL 28°CollA 593 st = tir]e] o
AE Bgsldnt 343 7A ¢F 50 mg (wet weight)< teflon-
lined screw cap tube (13x100 mm, pyrex)oll %! ¥, Ikemoto
& Miyagawa®] *H(10, 18)°ll oJal FAAYLS methyl ester
3} AlA FE3AcE A 42 Microbial Identification
System (MIDI; Microbial ID, Inc., USA)S ©]&3}th

Quinone £

Isoprenoid quinone #AFE<] 4L Collins 59 WHE
ol-gste] Atk 54 xH TAERY AATHES
FZ3}3, silica-gel TLC plate®] @73l FELDY 5L
RfE Z+= bandE E2)- AASATE AA|E Quinone EFE}
Z2+e] F5E2 HPLC (SPD-10AV, SHIMADZU, Inc., Japan)
£ o] g3t EASS TAIAUTH23).

X4

e 1]

A ERAT Y YUS]|ISP; International — Streptomyces
Project)®] 2 &7 715l wet 4] wjdulR|el 24
7t vl % Bergey’s Manual of Determinative Bacteriology 8
el oAt WA FEl(7]5AL aerial mycelium, 7151
A}, substrate mycelium 2 AMAFXNE FESIACE A - A
g}shzel 542 API 20NE (bioMérieux, France), API 50
CHE (bioMérieux)9} API ZYM (bioMérieux)< ©]-83}50™
F7H R O dA 9 wigEtE 545 ERIsHATH19, 29,
30, 31).
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M3 AR LA (Xanthomonas axonopodis pv. vesicatoria
KACCI12872)°l gt &i® HESIITE Disc paper#is ©]
f3te] WE F9o| FAHE AYSAA(growth inhibitor
clear zone)E 578311 IS A 49, 2dFI 1
F A AFYEATd digk e drEs eIt
Xanthomonas axonopodis pv. vesicatoria®| D3l &S
YeRNE 127F0] tisl 16S rRNA 22 9714 Es 273
3}l RDP (http://rdp.cme.msu.edu))E ©]-83l] ASEH ¢
1& gRlst Az}, e TS B Streptomyces <50
sh= Aoz ERIFUTH
RF7HA] Streptomyces 500 &3l WAL 5509 Fo]
H3 =3 19(6), Lanoot 52 L& Streptomyces 1587
9] 16S rRNA 34 971XE a14S B3l 4719 cluster2}
257]€] subclusterZ 73 v} ATi(16). ¥ Atolx] AutE
4719 =& #F7) Lanoot 5ol o3l EFE cluster 5

Streptomyces acidiscabies, Streptomyces capoamus, Streptomyces
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graminofaciens, Streptomyces griseochromogenes, Strepto-
myces olivochromogene, “1Z|1l Streptomyces tauricus 5=

E35= cluster 119 &3k 535 UeRAAtKFig. 1).

JR-24 HAFe| F Mz HEFLIHEAER0 st Z|AX6H
sk 48d

Al g dF 5 8 mm o)< 7
AdE Yeld JR-24 #FE FHF AUl FHaA
MIC)E BRI St WAl JR-24 T FHAA
FEE10 pl/discE YEPEO M, 50~150 pl/discollX] E& &
& UERATFig. 2).
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Xanthomonas axopodis pv. vesicatoria®l MESXs| &
Ll 2 b

St AT JIR-24 TR0l 9J8F Xanthomonas axopodis
pv. vesicatoria® ASAHME SH3AE X, axopodis pv.
vesicatoria®l JR-24 5 vl 1 pl/ml *2jshe] w3t 7
< vk 124]7F ©1% X. axopodis pv. vesicatoriaZ} 107" 2 7+
23k JIR-24 T wjgd 5 pmlE A3 B, 9 6

D% Ay ARHEeEe) SRy PaE He L 54 36l

Azt o] FRE FAEo] fasith wjY 12413F ©|F 2.3x10°
CFUmIEZ ¢ 102 A3 F2lo] 78S Yehhdch
3L JR-24 T HiF 10 pl/ml Aol ME wjFd 5 pljml
Ao X} FArek 29E el ItHFig. 3). Kang 5°] &
B3 AT BEgela EUg Byt g w5
Streptomyces sp. 11459 745, w2 20 ul A |SkaL 244
7t st A3, Xanthomona 49 ASAT a7} S H
FEATH1D). £ AFellA EelE JR-24 750 9, wjd
<5 pyml ABaL 12A17F vl § et ASASEnE U
e Azle} wwsle] & o)) JR-24 TFE ATA 15E5EY
Bl w9 gLt AE 2geE &8 F 4 S e

Z 7|chdr

JR-24 FFo| ASER

A e 9 AT IR-24 w50 AT 94
£ ZES] ¥sl4, 16S rRNA 3 4714 <€(1,394 bp;
GenBank accession no. HQ267979)S ZAA3}al. NCBI/RDP/
GenBank 9] database 9} 35735 ATt L A7, Strepro-
myces ol  31M,  Streptomyces galbus DSM40089"
(X79852)2} 98.1%, Streptomyces longwoodensis LMG20096"
(AJ781356)} 98% Z1Z]AL Streptomyces capoamus JCM4734"
(AB045877)9} 97.8% 2] 35735 UEMISITKFig. 4).

Streptomyces sp. JR-24 TFo| HEfSIA EM

TelE JR-24 = ARSI TAD31S.P; Inter-
national Streptomyces Project)®ll ¢J3ll gz WA 27/ 7]
ol 2] A3t Yeast extract agar (ISP 2), Oatmeal agar (ISP
3), Inorganic salts-starch agar (ISP 4), Glycerol-asparagine
agar (ISP 5), Peptone-yeast extract-iron agar (ISP 6), Tyrosine
agar (ISP 7), Czapek’s agar 12|31 Nutrient agar HJZ]ol|4]
Wdtte] F4efR-el FEl(71:Ak aerial mycelium, 7]EwAk
substrate mycelium ¥ AAFHE BHSFY 1 A
JR24 FF= EE HjXelA Aol hesiglon Tk
A8 ISP 3 (white), ISP 4 (white), ISP 5 (yellow), ISP 7
(gray) Z18]3l Nutrient agarollA] light grayS YUERJATE 7]
Z A= ISP 2 (ivory), ISP 3 (ivory), ISP 4 (light yellow),
ISP 5 (yellow), ISP 6 (light gray), ISP 7 (yellow), Czapek’s
agar (ivory), Nutrient agaro|A] white -& YERJATE T3
ISP 6 Z} ISP 7°A= wllA] U] brown AIEe] 84 ALE

Table 1. Cultural characteristics of strain JR-24 on International Streptomyces Project (ISP) media

Media Growth Sporulation Dl.fquIble - 'Colony colour :
pigment aerial mycelium substrate mycelium

Yeast extract agar (ISP 2) good none none none ivory
Oatmeal agar (ISP 3) good good none white ivory
Inorganic salts-starch agar (ISP 4) good moderate none white light yellow
Glycerol-asparagine agar (ISP 5) good good none yellow yellow
Peptone-yeast extract-iron agar (ISP 6) good none dark black none light gray
Tyrosine agar (ISP 7) good good dark brown gray yellow
Czapek’s agar good none none none ivory
Nutrient agar good good none light gray white
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Streptomyces pilosus NBRC12807T (AB184161)
2 Streptomyces violaceoruber DSM 40049T (AF503492) I

Streptomyces humiferus DSM 430307 (AF503491)

JR-29

0.005 1R24
e JR-19

JR-12

EJR—43
7 JR-50
Streptomyces griseovariabilis 25077 (AY654298)
81 100 Streptomyces triostinicus NBRC 13836 (AB184519)
Streptomyces capoamus JCM 47347 (AB045877)
99 [Streptomyces galbus DSM40089T (X79852)

92 L Streptomyces longwoodensis LMG 200967 (AJ781356)
Streptomyces lucensis NBRC 13056T (AB184280)
Streptomyces griseochromogenes DSM 404997 (AJ310923)
—JR-9

~JR-2
Streptomyces olivochromogenes DSM 404517 (AY094370)

Streptomyces resistomycificus DSM 401337 (AJ310926)

Streptomyces chartreusis ISP 5085T (AJ399468)

Streptomyces galilaeus JCM 47577 (AB045878)

Streptomyces pseudovenezuelae ISP 52127 (AJ399481) II

Streptomyces acidiscabies ATCC49003T (D63865)

JR-25

—JR-10

JR-21

Streptomyces minoensis NBRC 12798 (AB184154)
Streptomyces mirabilis ATCC27447T (AF112180)

Streptomyces cyaneus DSM 401087 (AJ310927)

— Streptomyces lincolnensis NRRL2936T (X79854)

Streptomyces lavendulae NBRC 123407 (AB184077)
r‘:{&reptomyces nojiriensis LMG 200947 (AJ781355)
99 'Streptomyces spororaveus LMG 203137 (AJ781370)
JR-11
r‘:‘j Streptomyces aurantiacus LMG 19358T (AJ781383)
100 Streptomyces tauricus JCM 48377 (AB045879)
Streptomyces mauvecolor LMG 201007 (AJ781358)
Streptomyces graminofaciens LMG 198927 (AJ781329)
“_':S'treptomyces pulveraceus LMG 203227 (AJ781377)
Streptomyces spiroverticillatus NBRC 128217 (AB249921)
Streptomyces alni D65T (DQ460470)

100 —— Streptomyces platensis JICM 46627 (AB045882) III
99 Streptomyces lydicus ATCC 254707 (Y15507)
100 Streptomyces chattanoogensis DSM 400027 (AJ621611)

_|——Kitasatospora kifunensis IFO 15206T (AB022874)
Kitasatospora nipponensis HKI1 03157 (AY442263)

N —— Streptomyces aureofaciens NRRL 22097 (Y15504)

Streptomyces purpureus LMG 193687 (AJ781324) IV

96 L[~ Streptomyces kitasatoensis NBRC 136867 (AB184466)
Streptomyces nigrogriseolus NBRC 13679 (AB184460)

_:Streptomyces purpeofuscus LMG 202837 (AJ781364)
Kitasatospora azatica TFO 138037 (U93312)

88

Fig. 1. Neighbour-joining tree based on complete 16S rRNA gene sequences, showing relationships between antibacterial isolates and member
of the genus Streptomyces. Numbers at the nodes are levels of bootstrap support (%), based on neighbour-joining analyses of 1,000 resampled
datasets. Bar, 0.005 nucleotide substitutions per position.



Fig. 2. Minimum inhibitory of strain JR-24 by paper disc method.
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Streptomyces sp. JR-24 TZo| Hi| X|diAb =M o
Quinone & 24

Ak TS TF JR-242] AW methyl esterol] tdh
TAARRS EA5E A7, T8 APPSR iso-Ciao (25.93%),
iso-Cis0 (10.13%), anteiso-Ciso (19.29%) I3l iso-Ciso
(20.35%) 3o, iso-Cisq1 H, iso-Cizi ®©9c, anteiso
Ci71 @9c, iso-Ci79 L]l anteiso Cyi709} £ T} BX]d
Aike dsle 548 JERIITH(Table 2).

Isoprenoid quinone $-2 HPLCe®] 93] A 435 2
7}, menaquinones FHF3FH O™, MK-9 (Hy) 4.37%, MK-9
(He) 51.22% 18] MK-9 (Hs) 49.47% 2 SA4H Uk
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Fig. 3. Growth inhibition of Xanthomonas axopodis pv. vesicatoria
according to strain JR-24. (m), control; (e) 1 pl/ml; (0) 5 w/ml; ()
10 pl/ml

Streptomyces sp. JR—24 T#FE0| M| - AMSISH M

Sted WA Streptomyces sp. JR-24 2] B|YEA,
s 2 4k 3ds 5 Y sk 548 gRlgk 4
7}, melanin®} soluble pigmentsS A§dSFH, L-arabinose,
D-fructose, D-glucose, D-galactoseS ©]-8& 4= = FHo=
YEeRdt). E3F gelatin, protein, starcholl thsle] &0l
= 3o IIFYKTable 3).

JR-24 TF= AEH ZAEQ  Streptomyces galbus
DSM40089" (27)} A32] - A8}t 541< ulawgh A3} D-xylose,
inositol, salicin, D-raffinose, L-rhamnose, sucrose ©]-&% %
gelatin, protein 3l & T2 THFZ EA AolE YEr
WAtk &4, Strepromyces galbus DSM40089"¢] 79 Awt
2k 24 9 AT tid Bav) Ho] A gro} vlart et
sttt o), 15 Al AR dadddT JR-24

—— Streptomyces pseudovenezuelae ISP52127 (AJ399481)

50 Streptomyces galilaeus JICM4757" (AB045878)
‘E Streptomyces chartreusis ISP50857 (AJ399468)
Streptomyces resistomycificus DSM 401337 (AJ310926)

— Streptomyces seoulensis NBRC16668T (AB249970)
100 L Streptomyces recifensis NBRC12813" (AB184165)

Streptomyces ciscaucasicus DSM40275T (AY508512)
Streptomyces griseorubiginosus LMG199417 (AJ781339)
—— Streptomyces griseochromogenes DSM 40499T (AJ310923)

Streptomyces cinnabarinus ISP5467T (AJ399487)

Strain JR-24 (HQ267979)

62 04 Streptomyces galbus DSM40089T (X79852)

4
0.002 ’ 4

Streptomyces longwoodensis LMG20096" (AJ781356)
L Streptomyces capoamus JCM4734T (AB045877)

Fig. 4. Phylogenetic relationships of strain JR-24 and genera Streptomyces based on similarities of 16S rRNA gene sequences. The phylogenetic
tree was constructed using the neighbor-joining method. Bootstrap values are shown at nodes. Scale bar, 1 nucleotide substitutions in 500 bases.
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Quinone & 2 16S rRNA #2A}F A7 |1ME £48 S84 2
3}, Streptomyces 9] TAFY TAFYH L ASFHoZ ¢
9] zpolE UERNO] Streptomyces 2] 21F0 2 Aok 4
Rk

ZFA%7 Wl ALl Exshke AR 43 Strepro-
myces 42 JAEH, 84 AYGXEA T OFS T A
IS Akl vAE ke Balgx At v
AL B 9 2E5Fe] g dis] zZlo] ATEe] $ith3, 9,
18). X1E7HA] ¥R Streptomyces S50l &5h= WHAIH-S 550
o Fo=, fEuetllx &8 SHE Streptomyces &2 ET
TFE 1250] HuEieke, 17). B d7dlr 223 JR-24
T5= Streptomyces <300 &3h= A1F0 2 vAE AR
g FRAA w9 FFHA o7t e AeE At
=ik

HANA 2FAMEA] A5 HhT(Xanthomonas axonopodis
pv. vesicatoria)®] B TFZ= Bacillus %, Micromono-
spora <5, Ochrobactrum <5, Streptomyces 4:9l| &3l= A7}
o BaERITK12, 13, 15). I553% R A (http://www.kipi.
orkr)ol SEE FHEY vIBES ol &3 1F AT HF

= AARE 22%] S50, 8)501 o] 483} A7t v

9 0|&3F Aotk 3B Streptomyces sp. JR-24 TF7}F A
Abehe S EdEde] A, TR F diF AL AXEA

% 5 712 88ATE Bkl A= WAlS 184 e

Table 2. Cellular fatty acid composition of strain JR-24

Fatty acid Composition (%)
Saturated acids
Ci2o0 0.7
Ciao 1.79
Ciso 0.83
Ciso 3.82
Unsaturated acids
Cig1 ©9¢ 2.14
Branched chain
i80-Cio:0 0.48
is0-Ciio 0.32
anteiso Ciiy 0.29
i50-Ci29 1.06
i80-Ci3.0 1.16
is0-Ci40 25.93
i80-Cisy 10.13
anteiso Cisyo 19.29
is0-Cis1 H 0.62
is0-Ciso 20.35
i50-Ci71 ©9c 1.06
anteiso Ci7.1 ©9¢ 0.46
i80-Ci7.0 2.2
anteiso Ci7o 4.05

Hydroxy acids
Ciso 30H 1.33

AA e Adslel 718 = s Ao =E AR HCh

XY SAESCZRE FYS e 50055 o=
I3 Mitd AFEE AT (Xanthomonas axonopodis pv. vesica-
toria)®] PG 12955 AWk o5 A 129
Fo] ASTH YRS HES Ay, E5F Streptomyces <2
Cluster 119l 3= 542 YJeRAAE TR-24 A5+ FAA3]
FEMIC) 10 pl/discE VYERNSIOH, vl 5 pl/mlE A&
3l 12417F viFet 23} Xanthomonas axonopodis pv. vesica-
toria®l I BEANEAE Uehlo] e dFE AL
Aok FHEA FF JR-249] 16S tRNA A A7IMLDS
HESE A7, Swreptomyces galbus DSM40089" (X79852)%}
98.1%, Streptomyces longwoodensis LMG20096" (AJ781356)
9} 98% 18]1l Streptomyces capoamus JCM4734" (AB045877)
¢} 97.8% 2] A5AS YERARITE API 20NE<} API 50CHE
£ o)gajed IR24 5] Al AR 54 AT A,
L-arabinose, D-fructose, D-glucose, D-galactose2 ©]-&3}™H
gelatin, protein, starchol] tdle] £3ll50] = Aoz Ry
Aot FRAAES 2= is0-Crao (25.93%), is0-Ciso (10.13%),

Table 3. Physiological and biochemical features of strain JR-24
and Streptomyces galbus DSM40089"

Characteristic JR-24 S. galbus DSM40089"
Colony morphology white gray

Reverse side color yellow yellow to orange
Melanin + -
Soluble pigments + +
Degradation of:

Cellulose - -
Gelatin +

Protein + -
Starch +

Growth at / with:

NaCl (%, wiv) <3 <7
37°C + +
pH 4-8 ND
Carbon utilization:
L-Arabinose
D-Fructose
D-Glucose
D-Galactose
D-Xylose -
Inositol -
Salicin -
D-Raffinose -

L-Rhamnose -

+ 4+ + + + + o+ o+

Sucrose -

Lysocellin production -

Nitrate reduction - -




anteiso-Ciso (19.29%) 18]3L iso-Ciso (20.35%) 5= &3]
Hom, FAr=FS MK-9 (Hy) 4.37%, MK-9 (He) 51.22% 1%
3 MK-9 (Hs) 49.47% 2 A=Ak Streptomyces sp. JR-24
o9 AFHE EAS 2AFR] Streptomyces galbus DSM
400899} WlwE A, o] P 2 A Aol
YERNRITE B Aol A E2® Streptomyces sp. JR-24+ X1
37 wAAEAA LS g FHAR R QlojA wle- 2
o7t S A= Alm Hrh

2t o
2 dA4e aS§gerieRe) daikiriezlsdy A

o=k

=
21018 R AL (M-02-20080704171810) 0.2 F3)® A7 A7}
2 old IA=HYh

o3

L2

1. Bae, M. 1978. Present status and future of antibiotics of
agriculture. Kor. J. Microbiol. Biotechnol. 20, 141-148.

2. Banos, S.B., M.H. Lopez, E.B. Molina, and C.L. Wilson. 2003.
Effects of chitosan and plant extracts on growth of Colletotrichum
gloeosporioides, anthracnose levels and quality of papaya fruit.
Crop Protection 22, 1087-1092.

3. Berdy, J. 1989. The discovery of new bioactive microbial meta-
bolites: Screening and identification, pp. 3-27. In M.E. Bushell
(ed.), Bioactive metabolites from microorganisms, Elsevier,
Amsterdam, Netherlands

4. Chang, J.Y., HH. Lee, I.C. Kim, and H.C. Chang. 2001.
Characterization of a bacteriocin produced by Bacillus licheni-
formis cy2. J. Korean Soc. Food Sci. Nutr. 30, 227-233.

5. Cho, Y.S., C.S. Park, S.K. Lee, Y.K. Lee, C.K. Lim, J.S. Cha,
Y.C. Choi, J.Y. Choi, S.K. Her, and I.K. Hwang. 1999. Plant
pathology, Seoul University Press.

6. Euzeby, J.P. 2009. List of Prokaryotic Names with Standing in
Nomenclature. http://www.bacterio.cict.fr/

7. Ghim, S.Y., J.H. Jung, D.Y. Jung, Q.T. Phi, and C.M. Ryu. 2008.
Bacillus megaterium KNUC251 for controlling plant disease and
accelerating plant growth, and plant disease controlling agent and
plant growth accelerant using the Korea Patent,
1009637740000

8. Ghim, S.Y., M.S. Ham, S.J. Park, S.Y. Chen, CM. Ryu, Y.M.
Park, and H.R. Sung. 2009. Ochrobactrum sp. KUDC1013, and
plant disease controlling agent and plant growth accelerant using
the same. Korea Patent, 1020090033377.

9. Go, Y.H. 1991. Screening of the new bioactive materials from
Actinomyces (I). Ministry of education science and technology.
BSG 70110-295-303.

10. Hadden, J.F. and L.L. Black. 1986. The Status of ripe rot in
Louisiana peppers. National Pepper Conferences. pp. 14.

11. Ikemoto, S., M. Kuraishi, K. Komagata, R. Azuma, R. Suto, and
H. Murooka. 1978. Cellular fatty acid composition in Pseudomonas
species. J. Gen. Appl. Microbiol. 24, 199-213.

12. Kang Y.S., Y. Lee, SK. Cho, K.H. Lee, B.J. Kim, M. Kim, Y.
Lim, and M. Cho. 2009. Antibacterial activity of a disaccharide

same.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

B AR AT REY AT Hel % 54 365

)id

isolated from Streptomyces sp. strain JJ45 against Xanthomonas
sp. FEMS Microbiol. Lett. 294, 119-125.

Kim, B.S., S.S. Moon, and B.K. Hwang. 1999. Isolation,
antifungal activity, and structure elucidation of the glutarimide
antibiotic, streptimidone, produced by Micromonospora coerulea.
J. Agric. Food Chem. 47, 3372-3380.

Kim, S.H., Y.D. Lee, W.S. Ha, and H.M. Ro. 1998. A study on
the transport phenomena of hydrophobic pesticides influenced by
the interfaces of groundwater in unsaturated inorganic porous
media. J. KSEE. 20, 1545-1553.

Kloepper, J.W., CM. Ryu, and S. Zhang. 2004. Induced systemic
resistance and promotion of plant growth by Bacillus spp.
Phytopathology 94, 1259-1266.

Lanoot. B., M. Vancanneyt, B. Hoste, K. Vandameulebroecke,
M.C. Cnockaert, P. Dawyndt, Z. Liu, Y. Huang, and J. Swings.
2005. Grouping streptomycetes using 16S-ITS RFLP finger-
printing. Res. Microbiol. 156, 755-762.

Lee, H.J. and K.Y. Whang. 2010. Biodiversity and phylogenetic
analysis of Streptomyces collected from bamboo forest soil. Kor.
J. Microbiol. 46, 262-269.

Lee, J.Y. and B.K. Hwang. 2002. Diversity of antifungal actino-
mycetes in various vegetative soils of Korea. Can. J. Microbiol.
48, 407-417.

Mcfaddin, J.F. 1980. Biochemical tests for identification of
medical bacteria, pp. 308-320. 2nd ed. Williams and Wilkins,
Baltimore, USA.

National Statistical Office (NSO). 2010. The rice plant and red
pepper area under cultivation investigation result.

Oh, Y.K. and J.H. Kim. 1997. Effects of residual organochlorine
pesticides in the coastal environment on the Cheju Island. J.
KSWQ. 13, 317-324.

Paik, S.B. and D.W. Kim. 1995. Screening for phyllospheral
antagonistic microorganism for control of red-pepper anthracnose
Colletotrichum gloeosporioides. Kor. J. Mycol. 23, 190-195.
Park, J.S., K.S. Whang, and J.S. Cheon. 2005. Procedure of
microbial classification and identification. Worldscience. Korea
Park, K.S. and C.H. Kim. 1992. Identification, distribut charac-
teristics of anthracnose fungi of red pepper in Korea. Kor. J.
Plant Pathol. 8, 61-69.

Park, S.B. and D.W. Kim. 1995. Screening for phyllosheral anta
microorganism for control of red-peper anthracnose Colletotri-
chum gloeosporioides. Kor. J. Myco. 23, 190-195.

Park, S.M., S.H. Han, and T.S. Yu. 2005. Culture conditions and
antifungal activity of Bacillus licheniformis KMU-3 against crop
pathogenic fungi. Kor. J. Microbiol. Biotechnol. 33, 112-116.
Prosser, B.L.T. and N.J. Palleroni. 1976. Streptomyces long-
woodensis sp. nov. Int. J. Syst. Bacteriol. 26, 319-322.
Shirling, E.B. and D. Gottlieb. 1966. Methods for characterization
of Streptomyces species. Int. J. Syst. Bacteriol. 16, 313-340.
Takashi, S. 1987. Cosmopolitan actinomycetes. J. Microorganism
3, 482-492.

Thomson, J.D., D.G. Higgins, and T.J. Gibson. 1994. CLUSTAL
W; improving the sensitivity of progressive multiple sequence
alignment through sequence weighting, positions specific gap
penalties and weight matrix choice. Nucleic Acids Res. 22,
4673-4680.

Yang, C.S. and J.S. Kim. 2002. Experiment method of soil
microorganism. Worldscience. Korea.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /Algerian
    /AmiR-HM
    /Apple-Chancery
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chicago
    /Chiller-Regular
    /Cmtt10
    /Cmtt9
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Crayon
    /CurlzMT
    /Dinbla
    /Dinbol
    /Dinlig
    /Dinmed
    /Dinreg
    /Dotum
    /DotumChe
    /DungunM
    /DungunSB
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /ExpoM-HM
    /FelixTitlingMT
    /FencesPlain
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FrutigerBlack
    /Frutiger-Cn
    /FrutigerExt-Bol
    /FrutigerExt-Nor
    /FrutigerExtOb2
    /FrutigerExtObl-
    /FrutigerExtObl-Bold
    /FrutigerExtObl-Normal
    /Frutiger-Normal
    /FrutigerObl-Bol
    /FrutigerObl-Bold
    /FrutigerObl-Nor
    /FrutigerObl-Normal
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FZSY--SURROGATE-0
    /Gaeul
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2bulB
    /H2bulL
    /H2bulM
    /H2cysB
    /H2cysL
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2gttB
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2supE
    /H2supL
    /H2wulE
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeadlineR-HM
    /Helvetica
    /Helvetica75-Bold
    /Helvetica95-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Roman
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYBuDle-Medium
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Bold
    /HYGoThic-Light
    /HYgprM
    /HYGraPhic-Bold
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Bold
    /HYKHeadLine-Medium
    /HYLongSamul-Bold
    /HYLongSamul-Light
    /HYLongSamul-Medium
    /HYmjrE
    /HYMokGak-Bold
    /HYMokPan-Bold
    /HYmprL
    /HYMyeongJo-Bold
    /HYMyeongJo-Light
    /HYMyeongJo-Medium
    /HYMyeongJo-Ultra
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPMokPan-Bold
    /HYPMokPan-Light
    /HYporM
    /HYPost-Bold
    /HYRGoThic-Bold
    /HYRGoThic-Medium
    /HYsanB
    /HYSeNse-Bold
    /HYShortSamul-Bold
    /HYShortSamul-Light
    /HYSinGraPhic-Medium
    /HYSinMun-MyeongJo
    /HYSinMyeongJo-Bold
    /HYsnrL
    /HYSooN-MyeongJo
    /HYsupB
    /HYsupM
    /HYSymbolA
    /HYSymbolB
    /HYSymbolC
    /HYSymbolD
    /HYSymbolE
    /HYSymbolF
    /HYSymbolG
    /HYSymbolH
    /HYTaJa-Bold
    /HYTaJaFull-Bold
    /HYTaJaFull-Light
    /HYTaJaFull-Medium
    /HYTaJa-Light
    /HYTaJa-Medium
    /HYtbrB
    /HYwulB
    /HYwulM
    /HYYeasoL-Bold
    /HYYeaSo-Medium
    /HYYeatGul-Bold
    /HYYeatGul-Medium
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KisBT-Italic
    /KisBT-Roman
    /KristenITC-Regular
    /KunstlerScript
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinWide
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MaturaMTScriptCapitals
    /MDEasop
    /MetaPlusBold-Caps
    /MetaPlusBold-Italic
    /MetaPlusBold-Roman
    /MicrosoftSansSerif
    /MingLiU
    /Mistral
    /Modern-Regular
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MWORLD
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /Myriad-Web
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Italic
    /nari9
    /NewGulim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PianoM
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Ravie
    /RixDokdo
    /RixGrimmM
    /RixJJanguM
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /San60SB
    /SanBkB
    /SanBkL
    /SanBoB
    /SanBoL
    /SanBsB
    /SanBsU
    /SanDaB
    /SanDaM
    /SandArL
    /SandArM
    /SandAtL
    /SandAtM
    /SandKm
    /SandSaB
    /SandSaM
    /SandSm
    /SandTg
    /SandTm
    /SanHgB
    /SanHgL
    /SanHgM
    /SanJhR
    /SanKsB
    /SanKsL
    /SanMrB
    /SanMrL
    /SanNsB
    /SanNsL
    /SanNsM
    /SanPkM
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SeoulHangangL
    /SeoulHangangM
    /SeoulNamsanB
    /SeoulNamsanEB
    /SeoulNamsanL
    /SeoulNamsanM
    /SeoulNamsanvert
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SinMyungJoSymbol
    /SJbitB_sungandang_bundle
    /SJdeepwater_sungandang_bundle
    /SJgothic04_sungandang_bundle
    /SJmyungjo01_sungandang_bundle
    /SJSoju1
    /SJsoju1_sungandang_bundle
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Uni0553
    /Univers
    /Univers-Condensed
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversLight
    /UniversLightOblique
    /UniversOblique
    /Univers-Oblique
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDI2002
    /YDIBirdL
    /YDIBirdM
    /YDIChbinB
    /YDIChbinL
    /YDIChbinM
    /YDIGukB
    /YDIGukL
    /YDIGurmL
    /YDIHoopM
    /YDIMonoM
    /YDIPinoM
    /YDISprIIM
    /YDIYGO310
    /YDIYGO320
    /YDIYGO330
    /YDIYGO340
    /YDIYGO350
    /YDIYGO360
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO310
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDIYuroB
    /YDIYuroM
    /YetR-HM
    /YGO11
    /YGO115
    /YGO12
    /YGO13
    /YGO22-KSCpc-EUC-H
    /YGO24-KSCpc-EUC-H
    /YGO33
    /YGO34
    /YMjO12
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


