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=X ARl BAglo] BT SE7]e] "o RE] A
F717tel] AA st} g2 FIE £ 9o 69 dkeollA
78 el wol HIE Q) 2], B4, 28ln GojalFel
A BRI, YaEntEHe] HATE Didvmella bryoniae?t T
oz deiA glon Wo] AlRtEE Z7dle A5 g
E2e wWidte] Y451 At 1FAA 7 aARI Sells
25 Ao 22 o] vehdal Ak HEE E A3
43 wyto g SiEm Bvtde 49 A-AEAe]
BAE I Fuie} GuiAFeAE wiETEo] 2N 2 WAL
Ao A7t vl2 3 A=rh(27).

D. bryoniaes Addw-ol &3k, AFEAS HEAE A
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o] BE o3t} A== 5-36°Co|H AFHATE 20~
24°ColTth(8).

AlRS 53k BRI EA ) Q)Fte] 2% 7h¢ge) ofr)H
o711 vlwA thssk 2oA HE 2B 9] THAA EAE

A—l jai
=

*To whom correspondence should be addressed.
Tel: 82-53-580-5252, Fax: 82-53-580-5164
E-mail: tsyu@kmu.ac.kr

135

oft

BT, ¥
o}, el

slo.n] wH
=]
=

2

W7 B8kseks AFste 27AE sk
wo g AAER] WAlZ}F Brbssiial deiA
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T3t W] AE =t vt webA okl seks
& AREE el glen o)z Qlate] Ul HeRY] &3
EY AdeiAl ags oplaty B F 2R3 slelsol
o EF] sl £ o)A 1 vk, 17).
2HIAEY Tk 52 Awef el g 877t wok
i} shshzote] ALE-g Fol A tiAstaa) e =
slal Qo #EEeks A W] RS wig- oflE A
ol 717 tHEAQ AP F 3R] vAES o83 A
Ao} Aoz gt gof B8] 2 drot o ot ey
A Aol EAshe A Ao EHE o] 8ste] 2HE
24 Fo)E WiA|Ela) s AT AEFoE NFYH
A2 (2, 21, 23), B3 WA 9 U8 A=
ARSI A} ke AFE 8 Foll ot dl& DFEAES of
7V8k= C. gloeosporioides A & = e Tl e Bl
(5, 19 TFGBE P73 Phytophthora capsiciol W3 &=
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o}718R= Rhizoctonia solanidl TISF B% SIvk(1, 20, 22, 24).
o] Y= tidst AEHAA FHolE 2T + e AFY
o] BaElo)x)a Qthd, 7, 9, 15, 16, 18, 28).

mbr B dpoMe FEugiy HAE BHoF deEnt
EWE A AAse A3 T-E et 1 2¥aTTE A
ARl

HE AAE B FHE FUEE AASY 712E v szt

Mz Wy

x| 2|

gAH &4E 7HAe FF5 2237 959 Russiaf
SanktpeterburgX| 98] EFS AHESIGTE AlE 30 g& 270 mlY]
Hfgo] ¥ shaking incubator® 1087+ A8l A|g7} &
Hol=E wykgl & 80°C water bathollA 3083t dx)E)sln
LB agar (1.0% tryptone, 0.5% yeast extract, 1.0% sodium
chloride, 1.5% agar) BiA]ell FFstd & E@sth. 54
g IFES oF BT ¥, J=EvEHIdEY Didymella
bryoniaes WA 4 Ye dFE A3yl 939 rDA
(potato dextrose agar, 0.4% potato starch, 2.0% dextrose, 1.5%
agar) plateoll A WHX|¥l (pairing cultureyS AAISFA D. bryonice
9] F2& JAke FFES YA E AL FAEF
2 AMS3) D. bryoniae KACC 40669 5423 A sdNHE
FETY FZELUABERZAE|(Korean Agricultural Culture
Collection, KACC)ollX B7-FR] BEvIEHAT T WodE Y
ERllE 755 ol A8t

, AxPH O 2 D bryoniaed] F4<
At AR BRIE #FES e /B & ASAA
g sk #5E5 JFHoE AWdr] st D. bryoniae
£ A7 6 mm 2719 culture discE PDASY HZFkal 24°Col
A 24AZF vl & 6om BolRl Xof| YA oR A 7
FES X HE sl 24°Coll A 747t v SSPEA D, bryoniae
of gk &5 XS ZAVIAT.

D. bryoniae®) T3t 714 £ ASAAE UYeplle 55
HAzAoz Aud T PAT e AT Adst 75
9] 2= LB broth (1.0% tryptone, 0.5% yeast extract, 1.0%
sodium chloride)oll HE3lo] 30°C, 180 pme] O Z 2443k
HjokE & AFSORS 12,000 rpmolA] 1087t 4°CE 941828 3}
o FAS FAX AT} Agar diffusion methodE 8317 913}
o D, bryoniaeE AZE3F PDA platecl] 459 20 i A=A
3t paper disc(B)7 6 mm)E T, 24°Co A 7U7E vl USFHA
g & AR

Mo 4
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At Felshy, vty Aseky S48 AEeH, =2
¥ AI= Bergey's manual of systematic bacteriology(3)& 2!
55328 API kit (bioMerieux, FranceyS o]-&3ld T4t}

gxlm 2Eo| dits 2lst Ms=d

Z12ujAe) W ] AR BAY A0 &S 24
3}7) $4&k] LB broth, YM broth (Yeast malt broth, 0.3% yeast
extract, 0.3% malt extract, 0.5% peptone, 1.0% dextrose), NB
(Nutrient broth, 0.5% peptone from meal, 0.3% meat extract),
PDB (potato dextrose broth, 0.4% potato starch, 2.0% dextrose),
T1¥]3 TSB (trypticase soybean broth, 1.7% digest of casein,
0.3% soytone, 0.5% sodium chloride, 0.25% dextrose)E |23}
o] pHE 7.00.2 A% ¥, 121°ClM 1587t Basle] AMes}
Huk. AHufokel e 24413 Mol LB brothel]l B F2UE HE
atof 30°ColA] wjested EwlslEon 2zte) AEesId
A ulgFd 0.5%F HES F, 30°C, 180 rpmoilA] 24417 wljF
Ak Aol S8 spectrophotometer (Shimadzu, JapanyE
o83t 660 nmollX ZAIEIF oM AT B4 2AB]
led 24°Col A 1597 D. bryoniaeE viFataL viF3E plateol]
B 10 miE 718ked 8.75x10° spores/mlZ X} HEFY-S- A
Z3t 4T RastdaA ARSIt Az T2 = 0.1
mb& PDAY FH7Fsta 23249] w¢Fel-g 12,000 rpm, 4°CellA]
0R7F 248 g A5 20 plE paper discoll ARA|E] AZx
3 3 PDACY 2li1 24°ColA 72zt sk ARSI

—

2T X =7| pHO| M2 ST &Y { Y]

Ao T AT S g vz 49
3t7) 915t ol ZARE 71 8uf Ao Al ke A
3 F 24, 30, 37, I 45°CollA) 180 rppm O 24417t
of T A5 B I BAE BARIA-

%7] pHe| Wglo] ©E JEFS ZAR] Hste 7R
pHE 3.0~10.022 77} 27331 T4 o= wisie =
AFEFEATE.
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ATt GRF B ARo) U BaAe) GFL AR
7] 938t gellA ZAME Z1RE)AIE Y272 3lo] arabinose,
fructose, glucose, glycerol, lactose, maltose, mannitol, soluble
starch, sorbitol, &3l sucroseE 27t 1.0%% 71e F, o
A 2AME 27) pHE 248}] ARSth e HEs)
ol grefl A ZAME FHF w2 EolA 180 pme] RHCE 244
2 jeRE F A F43 PAT B 2R,

Aado] o8 il AT AT 4% L 2
7] 945t QoM ZAE gag 1.0%E 7)2uX)) Yok &,
A9 S 2 ammonium chloride, ammonium phosphate, ammonium
sulfate, beef extract, bactopeptone, bactotryptone, corn steep liquor
(CSL), malt extract, polypeptone, urea, ~1#] 1 yeast extractS Z}
7} 1.0%2 3H7¥shal piE 245t 53 W oE ARG
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HEl7 Mol 0|x|= s YL o] HEt
24~2A|1ZVE <t AdtE S uikgt 3, 244 7te)c) ujj ok
S sampling3}e] WA bl W2 AT EAE ZAVEET

oot
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W do] R BAE ZARE] 918t SellA] 24T
g B2 AR 300 mie AlZEa AdE s
AHE HAZAAM wgst T, 10,000 1pm, 4°CoA
ARYE sl AFAE It #dF 498 v
AL I3l A%t ammonium sulfateS 0~30%2}
30~60% FE=E AZIGE &, 4°CollA 12412 AXSAA gt
29 JHE FE8A 4°ClA 10,000 rpm, 20327 LAE-E
st 33ty e 248 A9 100 mM Tris-HCl
buffer (pH 8.0)2 HEGF T 4°Col|lX 24A17F FQF FA51S A}
231t} D. bryoniae®] EAFAENS 50 mie] PDBO] HEa}
I FHY 3 EAS A sl 3w 848 A
om thZFollE F7 Tris-HCl buffer (pH 8.005 71314t}
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Zl T spectrum
O 22U FolE ddeE st A wol /1A
AT B9 spectrumS ZARIATH 3T 4L AL}
3t ko] AP FUXNOE 200 ml B LIE 5, wij
S A48 g adAE AASL, Sl 24 volumes]
butanole H7kete] T EZE LujE O Z o]giA|7|31 Luf
£ Ik 50°Colstll M AdESE T F, T 84S AL
SR ZARE 2E WYY FEole AR AT FoIH S of7)
8= Bomytis cinerea KACC 40573, &5 BL3HFHH-E o7
3= Bomytis fabae KACC 40962, 115 BRI of7|3le
Colletotrichum gloeosporioides KACC 40804, #<] ©Fx{H¥&- of
7V13V= Colletotrichum orbiculare KACC 40808, $~HF Fo vlat
A& GEvlER-E oF18l= Didmella bryoniae KACC
40669, B&] AW-S o718l Fusarium graminearum KACC
41040, EFIE AJESH-S oF7|8k= Fusarium oxysporum KACC
40037, 2L L mMEHIHE oplshe
oxysporum KACC 40052, EvlE AWE ok715t= Fusarium
oxysporum f. sp. radicis-lycopersici KACC 40537, ~8F J=%
AL oF7|S= Fusarium oxysporum KACC 40902, 54} AW
OF718= Monosporascus cannonballus KACC 40940, AFaht
AL ol7|8k= Phytophthora camvibora KACC 40160, ¥
FAFHEH S oW713He  Rhizoctonia solani AG-1 (IA)
KACC 40101, 39 718282 ok718l= Rhizoctonia solani
AG-4 KACC 40142, Z12]3 15 @& oW7|8l= Scleotinia
scleotiorum KACC 410655 AH&-319T}
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Brevibacillus sp. KMU-391¢9] &1 84 137

o] ME o 23 7F-E AT WEvEHE o tke
D. bryoniae KACC 40669°1 i3t A5 JLstr] Hstd
PDA plate®)] A2H Ztzte] & F4 T3t a|sHA D,
bryoniae®] 35S A $UFTE IAHoZ HAuslyn). A
e TFE 282 oS st 24°CellA] 793E vl YFEbEA D.
bryoniae®] AH-& 71 Wol ARghe #FE FHITHoZ A
3kal KMU-391°2} 7 8t3ithFig. 1): KMU-391-> 23449
rod form® & WAFAES H3stn FAE e d¥oR
ZA9) E2E& A= mucoid type]Ho™ EH-2 smoothdh
Aok KMU-391-2 37143 MTEC.Z catalase, gelatin liquefaction,
citrate utilization, L8] 3l nitrate reduction 5% dH= Ho®E X
ATE 2™ Bergey's manual of systematic bacteriology®} H]ml 3+
A3}, Bacillus sp.2 HF5 1CHTable 1). API 50 CHB kit&

Fig. 1. Growth inhibition of Didymella bryoniae by Brevibacillus sp.
KMU-391 on PDA.

Table 1. Morphological and physiological characteristics of KMU-
391

Characteristics KMU-391
Morphological:
Colonies form White-yellowish, smooth
Endospores produced +
Gram staining +
Motiility +
Shape of a cell rod
Physiological:
Citrate utilization -
Gelatin liquefaction +
Indole test -
Nitrate reduction +
Production of catalase +
Production of oxidase -
Voges-Proskauer test -
20°C Growth
37°C Growth
52°C Growth
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AHSEe] s07bA)e] Boll dist st EA4E AN £, APL
20E kit®] Z3e} $7 API LABplus (V. 3. 3. H)TE2IHo =
o138 A3}, Brevibacillus brevis$t 943%2) A54-S VERARA
©1} 16S rDNA sequence®} Z+-& R} &3k Azl H|wal=]
23} Brevibacillus sp. KMU-3912 588} UH Table 2).

25 W pHol| M2 SEIZSE 2| Mt

xS 53t D bryoniae® W8t Brevibacillus sp.
KMU-3919] &7 45 8<1st $F, LB brotholl A
Brevibacillus sp. KMU-391-2 24A]7F wl|9F31 paper discE ©]
43 agar diffusion methodZ AT A& ZAGE AT
inhibitory zoneS HAEFTH LB brothE ¢]8-3te] Hujekst &,
FAF EA9 S A% 7RHAE Aty 918t LB
broth, YM broth, NB, PDB, 18|31 TSBE o|-&35}] Z}2}+9] uj
oA 24217t S T AT EAS AR A, IRT
#Ae TSBoA 20mmZ 7} A Jehd o NBe YM
brothol M= 18 mmO 2 FAME AT Brevibacillus sp. KMU-391
9] &2 TSBOIA 7HF ¥&392™ NB} LB brotho X%
kE 5l Ao 2 FAME UK Table 3). 2t} YM broth®] 7ol
F5 3 2T S epA o B8-S THE vl Fjol HIS}
A Yehles Aoz B o 3XF 47 A5 dsiAe
Sl Aoz Fuson o] A= v F(22) ZH} frAlst

Table 2. Biochemical characteristics(carbohydrates) of Brevibacillus
sp. KMU-391

Characteristics Result Characteristics Result
Glycerol - Salicine -
Erythritol - Cellobiose +
D-Arabinose - Maltose -
L-Arabinose - Lactose -
Ribose - Melibiose -
D-Xylose - Sucrose +
L-Xylose - Trehalose -
Adonitol - Inuline -
B-Methyl-xyloside - Melezitose -
Galactose - D-Raffinose -
D-Glucose + Amidon -
D-Fructose + Glycogene -
D-Mannose - Xylitol -
L-Sorbose - Gentiobiose -
Rhamnose - D-Turanose -
Dulcitol - D-Lyxose -
Inositol - D-Tagatose -
Mannitol - D-Fucose -
Sorbitol - L-Fucose -
a-Methyl-D-mannoside - D-Arabitol -
B-Methyl-D-glucoside - L-Arabitol -
N-acetyl glucosamine - Gluconate -
Amygdaline - 2-Keto-gluconate -
Arbutine - 5-Keto-gluconate -

Esculine
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TSBE 7| Eujx| 2 3lo] wl %o WE Brevibacillus sp.
KMU-3919] 37 848 A8 43, Table 49} 2] 30°C
AN 7 E& T A4S Jeuiglen 37, 45, 183 24
°C o8 FAMUC}. Brevibacillus sp. KMU-3912] A8-& 37
°colA 71 kst o 30, 24, I 45°C £ 7 RALH
Ak 7P 3 AT 49 ASS el 5= B8
o) AnkE o7 Eg ST P S UERLOH o]
23 A= 40°C o)) 2xollA Aol S} BAde) 34
s Aok Bagk F 7y o] 5(18)2) Axls Adolst
o} 30°Col N 7P FEg ST BAS VERRIThaL B gt
v 520y Aapele FARHAT

ik 7] pHoll WE Brevibacillus sp. KMU-3912] &2 &
A3t A5-E 2A] 98t 71E8)AQ] TSBS] pHE 3.0~10.0
o7 Ztzt 2Asle] ZARE 23 pH 70004 7 g5k 3
T 248 JEITE pH 7.0} BlwatS wf pH 6.0 8.0
747k 90%<] R EA4S JERA O™ 4.0, 5.0, 1813 9.000
M 80% o] T 84S YERITE AS2 pH 5.09%
60904 71 43538 Aoz ZAIEYCH akalig! pH 9.0
1007 Blg of oparAlQ) 5,03 6.0 Rul 3d ST
EAL Ak Aog AR 4] pHY| ZA Bt
we YT P4L /RIGT Hud o] 515)9) ZAe} fAk
Act. T2 pH 3.0004E F41S 343 2819325 (Table 5), ©]
23t Avhe F3d RF 284S ALBSIATE F2 pH BHAE
ZEA Sk B3 B licheniformis KMU-3(22)#= Zdolstg ont
pH 4.0914 10.0 Alolellx Atzoz J5d AS ST &
As AT B ® Bacillus sp. FF-9(20) d3¢= A+
Ei=g

Table 3. Antifungal activity with different culture broth

Media Growth (ODg,,)  Inhibitory zone (& mm)
LB 1.90 17
NB 1.75 18
PDB 0.64 14
TSB 2.11 20
YM 1.31 18

LB, Luria-Bertani broth; NB, Nutrient broth; PDB, Potato dextrose
broth; TSB, Trypticase soybean broth; YM, Yeast malt broth.
Brevibacillus sp. KMU-391 was incubated at 30°C, 180 rpm for a day,
D. bryoniae KACC 40669 was incubated at 24°C for 7 days and anti-
fungal effect was assayed by agar diffusion method.

Table 4. Effect of different growth temperature for producing of
antifungal substrate

Temperature(°C)  Growth (OD) Inhibitory zone (@ mm)
24 2.01 16
30 2.19 20
37 2.26 18
45 1.94 17
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Table S. Effect of different initial pH for producing of antifungal
substrate

Brevibacillus sp. KMU-3919] &7 &4 139

Table 7. Effect of various nitrogen sources for producing of antifungal
substrate

pH Growth (OD) Inhibitory zone (& mm) Nitrogen sources Growth (OD,,)  Inhibitory zone (& mm)
3 - - Control 2.08 22
4 1.67 16 Ammonium chloride 2.28 21
5 223 17 Amonium phosphate 2.10 21
6 223 18 Ammonium sulfate 1.96 21
7 2.16 ' 20 Bactopeptone 2.10 23
8 1.90 18 Bactotryptone 1.66 24
9 1.75 16 Beef extract 2.13 20
10 1.32 12 Corn steep liquor 2.30 22
Malt extract 2.07 24
837 SRS M| ORI Ches BAge) 2 Coypeprone - »
Brevibacillus sp. KMU-3917} A4kel= 2T B2 A4t Yeast extract 297 20

NXE BAUe FE ZAR A= Table 69F 2T} B4
ZoNA sucrose® H7IBIAE W 23 mmZ 7 52 XF &
AE VRN O™ arabinose, maltose, 28] 3. mannitolS H7}5H
Aol tlZol Bty T2 g G4 VeI 1y
U} fructose, glucose, glycerol, lactose, L&l soluble starch®
AN A 7P 4eg 3 848 el sucrose?} Bl
3tHE W 70% o3 Ixd &L eI Y sorbitolS
7S wole 50%S] FT &3S JehfSlt). olzist 4
A2 u|Fo] E W Brevibacillus sp. KMU-3919 <3 &zl
E29 A gaged tig 71 Bol4E 7iXle FeE &
GE RO sucroseE F7IeHEE Wl MY degt ST A4S
yebiitka 21k 3 51002 A3} fAksT A5 A9
sucroseE 715 A-9olle $a3t ASE Vel OE 4
Aot Hnd o YoFo R e W8S ke AoE YEhk
on ojgh= WHNE 31T &Ao] 71FE @Al AT sorbitol2]
A5olle Fad F4E 3= AoE ARG

&% S2o Wit o|Xl= AR W kAol Qe

71248291 TSBll B4 O 2 1.0% sucrose® H715F & o}
det ALAE Hrtet AT B Akl miAe J3e
ZARBIAT. Table 70149} ZFo] H7HEE 11 FR/Y &, F7] A

Zad

Table 6. Effect of various carbon sources for producing of antifungal
substrate

Carbon sources Growth (ODgy)  Inhibitory zone (& mm)
Control 2.04 19
Arabinose 2.25 21
Fructose 2.13 18
Glucose 1.94 19
Glycerol. 221 17
Lactose 2.32 18
Maltose 1.94 21
Mannitol 2.30 21
Soluble starch 2.24 18
Sorbitol 217 12
Sucrose 1.96 23

29 FoA F71249Q polypeptone, bactotryptone, L] I
malt extractol] A HETET 2 I 45 Ueplidley
polypeptones 718t 79 71 45 Aoz JEhwgtt
(Table 7). TF2 AAPE9] = polypeptoneo] LERN= 8
A B 87% oL FASIATh 2y gAhdoe=
sorbitol H7FeIAE W 50% Ax9] 2T E4E vER A
AH Ao Hrtol olate 4zl ] 4% AE U
e AL gl Ao2 ZAEHAT ASY A9 com steep
liquers 715 7490l 714 %355 AR 615127 ammonium
chloride®} yeast extract® H713F B0l 433 ASS 3l
Ao 2 ZALE AT

v kAol W Brevibacillus sp. KMU-3912] &2A¢ 344
TARSEY] #fete] 7] 2uiAlel] ©AYCE 1.0% sucrosed} HAY
L2 1.0% polypeptones H7lstd 1~39U7F 30°CollA] 180 rpm
o2 wjFEtHEA ZARRE A wigdgdd E T A9
2ol A9 YepA] ot vk 294 7MY 53 84S
e ATHFig. 2). B2 7390 v 395 7 Fsgh A%

p sl

Fig. 2. Inhibitory zone of Didymella bryoniae by cultured broth of
Brevibacillus sp. KMU-391.
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& ke o2 ZAEACY M 1dA9) vastAE W 2
210 & Uehi A e e Ao dad )

&7 830 =HH A ETIE spectrum

Brevibacillus sp. KMU-3917} A4lste 23 828 3|43}
71 93l Z1E2ujA2] TSR ©4d 2 ALY ZE 1.0%
sucrose$} 1.0% polypeptones 7}l pHE 7002 =A%
¥, 30°C 297 wiFstaict. 34 vk Al 0-30%3F 30-60%
9] ammonium sulfateS 713 &, AL FHES 3¢
BlaL 35S 4°ColA 24X17F BBl 2R g3 &
AE ZA87] H8te 34 86 ml) T 96 wE 50 ml9
PDBEjA)) FH7}star diZ2Fell= 100 mM Tris-HCI buffer (pH
8.0)8 A7I%F &, D. bryoniae®] IR AEY 100 wE HE3IA
24°C, 150 rpmOE 77t wiFsIHA Z2ANS A, tj=T9) 0~
30% ammonium sulfateZ 343+ 7-oll= vl F & ZolE
YEIA = g%k oyt 30-60% ammonium sulfate® 3|43+ 3¢
Ae Bl F EAY Ko HHoR =orn x2te 7]
T AdA ez A FPHAT. D. bryoniaeE 33k 50°Ce
A 29z A% F TS SHY I GHE AR A
=} v Aol 30-60% ammonium sulfate= *2]gF 7o HZF
o] 0.5 goF 7} vlwsle 41%3%9] A& A3 @
Ao g ZAMEQ L} 0-30% ammonium sulfate® *]2]3F 2
A= 0.84 g0 2 hZT2] 0.85 g BlmE w) Aol fAEY
olgi3t A2 HE 30-60% ammonium sulfateS ] ] 3}
R 548 358 5 Svke 2 EIE 5 A}
ot EHYAA FFololl tig Brevibacillus sp. KMU-391
o] FF A9 spectrumS AR 9131 $loF 59 =
ANM Brevibacillus sp. KMU-391& B ¥381it}. Butanols ©)
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Table 8. Antifungal effect of butanol extract of Brevibacillus sp.
KMU-391 cultured broth

Plant pathogenic fungi Inhibitory zone (& mm)
Botrytis cinerea KACC 40573 26
Botrytis fabae KACC 40962 21
Colletotrichum gloeosporioides KACC 40804 24
Colletotrichum orbiculare KACC 40808 25
Didymella bryoniae KACC 40669 27
Fusarium graminearum KACC 41040 ‘ 16
Fusarium oxysporum KACC 40037 11
Fusarium oxysporum KACC 40052 13
Fusarium oxysporum KACC 40537 25
Fusarium oxysporum KACC 40902 19
Monosporascus cannonballus KACC 40940 21
Phytophthora cambivora KACC 40160 24
Rhizoctonia solani AG-1KACC 40101 19
Rhizoctonia solani AG-4KACC 40142 26
Sclerotinia scleotiorum KACC 41065 26
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40962, Colletotrichum gloeosporioides KACC 40804, Colletotrichum
orbiculare KACC 40808, Didymella bryoniae KACC 40669,
Fusarium graminearum KACC 41040, Fusarium oxysporum
KACC 40037, Fusarium oxysporum KACC 40052, Fusarium
oxysporum f. sp. radicis-lycopersici KACC 40537, Fusarium
oxysporum KACC 40902, Monosporascus cannonballus KACC
40940, Phytophthora camvibora KACC 40160, Rhizoctonia
solani AG-1 (IA) KACC 40101, Rhizoctonia solani AG-4
KACC 40142, 183l Scleotinia scleotiorum KACC 410659
st 2T 4E JERAA W (Table 8) FEwHEH ol et
AL AETH AR NEe A3 AR, AT T
e ZALE AP ool
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ABSTRACT : Isolation and Optimal Culture Conditions of Brevibacillus sp. KMU-391 against Black
Root Pathogens Caused by Didymella bryoniae
Sung Min Park, Hyuck Jun Jung, Hyun Soo Kim, and Tae Shick Yu* (Department of
Microbiology, Keimyung University, Daegu 704-701, Korea)

We isolated a bacterium which produces antifungal substances from the Sanktpeterburg soils at Russia. The iso-
lated strain was identified as Brevibacillus sp. and shown a strong antifungal activity on plant pathogenic fungi.
Brevibacillus sp. KMU-391 produced maximum level of antifungal substances under incubation aerobically at
30°C for 48 hours in trypticase soybean broth containing 1.0% sucrose and 1.0% polypeptone at 180 rpm and
initiated pH adjusted to 7.0. Precipitate of culture broth by 30~60% ammonium sulfate precipitation exhibited
strong antifungal activity against Didymella bryoniae by dry cell weight. Butanol extract of cultured broth also
shown fungal growth inhibitory activity against Botrytis cinerea KACC 40573, Botrytis fabae KACC 40962,
Colletotrichum gloeosporioides KACC 40804, Colletotrichum orbiculare KACC 40808, Didymella bryoniae
KACC 40669, Fusarium graminearum KACC 41040, Fusarium oxysporum KACC 40037, Fusarium
oxysporum KACC 40052, Fusarium oxysporum f. sp. radicis-lycopersici KACC 40537, Fusarium oxysporum
KACC 40902, Monosporascus cannonballus KACC 40940, Phytophthora camvibora KACC 40160, Rhizoc-
tonia solani AG-1(IA) KACC 40101, Rhizoctonia solani AG-4 KACC 40142, and Scleotinia scleotiorum

KACC 41065 by agar diffusion method.



