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ABSTRACT

Twenty seven out of ca. 5,000 actinomycete strains, which were isolated from soil collected
throughout the country, showed antimicrobial effects against fungi, Rhizopus stronifer (ATCC
6227a), Rhizoctonia solani (KCCM 11271) and yeast, Candida albicans (ATCC10231). From
these antifungal microorganisms, we further selected seven strains which seemed to produce
insecticidal substances with in vivo test, using silkworm, Bombyx mori and beet armyworm,
Spodoptera exigua. Morphological and biochemical experiments revealed that three strains out
of seven were Streptomyces. Further investigations on the physical and chemical properties of
these antifungal and insecticidal substances are now in progress.
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Streptoverticillium, Streptosporangium, Aspergillus,
Norcardia 2 Actinomadura S-\A%. 3r31-dEAlo)
¥ 3% 3 glch(Porter, 1975).
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tomycesZ; & ©-8% 4 AdA= S. blast-
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1047k Zledul|ofgt viofed2- 8,000 pmell 4] 15E7F
QA elste] R FAE e F, 2F Y
<) Bacillus subtilis (KCCM11316)¢} 23342
Escherichia coli (KCCM12214y= LBux](1% Tryp-
tone, 0.5% yeast extract, 0.5% NaCl, 0.012% MgSO,,
0.12% Tris base, 1.5% 3+3), A1+5-4] Rhizopus stron-
ifer (ATCC6227a), Rhizoctonia solani (KCCM 11271)
= Potato dextrose agar (Difco) ¥]2], 12|31 Candida
albicans (ATCC10231)= YM (Difco)fA| & z}7} 3=

ARG e dFAA-E A s ri(Ichikawa
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3 3 Hulo vepd Az 27E FA s RA
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He]@F- International Streptomyces Project(ISPy3}
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TLCZE 7zt § obdEol 23kl ninhydrin(s
mg/ mly& HEF38le] 60°Cel|4] M Az} (Yamada
and Kamagata, 1970).

3) MIZLHS| e

G AZEE #A) 0.3 gol] INSFAF 20 mi-g- Y17 Al
FTHER )E AAS AL vhag X gA)7)
120“C°1V1 327t 7hEal skt e REl B

SAbslulEo 2 258kl 0.45 um 04 I 2

o%ﬂrzs}o# S oS 1T FEaer. o of e
A2l 714 TLC(silica-gel 60, Merckiboll #3}ste] n-
butanol : pyridine : water : toluene ©] 5:3:3:49] v]-§
2 EER ool Apsidod, o] ) o
4] rhamnose, xylose, arabinose, glucose, mannose,
galactose, fructose(o]A} sigmal]) 53 €4 A&l
o} "A7R7E 2 TLCHS 2% 2 ml aniline, 100
m! methanol, 2 g diphenylamine, 10 m/ 85% 9l14}2]
EgAE FF3le] 104°Collx] A X ch(Staneck
and Robert, 1974).
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Table 1. Antimicrobial activities of culture broth from selected sfrains

Target Bacillus Escherichia Rhizoctonia Rhizopus Candida
org. subtilis coli solani stronifer albicans
Samples (KCCM11316) (KCCM12214) (KCCM11271) (ATCC6227a) (ATCC10231)
$S-0011 - 15 14 -
$S-0019 - 15 ++ 14
$§-0102 - - 15 ++ 15
§S-0222 . - 15 - 10.5
$S-0247 - - 13 12 15
§S-1202 - 11 ++ 15
SS-1294 - 13 12 16
SS-2000 - - - 14
$S-2020 - 11 14 -
§$S-2718 - 15 12 13
SS-2857 - - 14 11 12
§S-2922 - 15 12 14
$S-2964 + 13 ++ 14
SS-3027 - - 16 15 -
SS-3224 - ++ - 11
SS-3295 - - 16 : 13
S$S-3299 - - 15 15 -
SS-3772 - 14 14
SS-3825 - - - 14 15.5
$8-3922 - - 12 + 13
$S-4100 - - 14 12 13
$S-4222 - + 16 15 16.5
$8-4227 , +++ 17 14 17.5
$8-4299 13 14
§S-4579 - - - 12
$§-4782 - - 17 15 14
$S-4993 - - 17 18 12

Each number stands for the diameter of antifungal circle (mm) formed around the penicillinder.
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Fig. 1. Antiyeast activities of the culfure broths of seven
actinomycete strains. Antiyeast activities are formed as
circles around the penicilinder. a, $S-2020; b, §5-2718; ¢,
55-2964; d, S5-3825; e, §5-4227; 1, §5-4299; g, $5-4993.

el o] HHEA e AlS AAls h— A0 Hole 77H
o] #F5 AW 2). 4 Eﬂr«l BA7| e
80% ol4ke] Ax}a-2 »}Ehut 5 ooz 5
Qovt, dake] vl 2k @5l ue} g Fo)
7F A= e &, vkl 2] F 1-28] el 2
AbshE 24, el Bestel Al Alalsich
7} A 587 FAlel= S, AA-Q] WS-8 x}
P} 25 Lshgle] Aol dabshe e 5
chopgt Jﬂ*WEH?} AR 2), e )
TT-%5 SS-49932 33H7|o] wiz #HA}sleda, SS-
2020, SS-2718, SS-2964, SS-3825, S5-4299 -2 ¢
716, 712) L §S-42272 gakety] 34 Fol| 27} 9
sl

spihpake] AE3A4-E

E3xe 70% o)4Fe] HA}

Table 2. Effect of the culture broths from selected strains on mortality of sitkworm, Bombyx mori

Samples Mortality(%) Types Samples Mortality(%) Types
$S-0011 igggg C 58-3224 ;/22/(1)?2(2? ¢
won e ¢ | wen mm
cw_mm o | ew mw
TR I RN
$5-0222 Zgggg; c 58-3224 411/22/(13?2(?)?) ¢
ssam LU c ssas c
$S-0247 ;/22/[1)?1(3;) C 55-3825 ijgggg;)) i
s D) ¢ s QY ;
$S-1294 }/12/(1)?5()7 2 C $8-4100 ;?2/(1)?1(3)1) B
s Lo b ssa D c
ssan L) c ssar 000 c
$5-2718 i;‘gggg?) B §8-4299 5323888; B
$5-2857 ;/12/(1)%?) C 88-4579 3%&8?) B
$S-2922 ;72/(1)?1(;?0) C §8-4782 13%889) i
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Table 2. Confinued
Samples Mortality(%) Types Samples Mortality(%) Types
T
S$S-3027 ;/32/(1)?2(2)2) B Control ;ggg?j) B

A, B and C types show the patterns of insect growth regulation by the treatment of culture broths on diet. A, died
during the 3rd to the 4th instar larvae; B, died during the Sth instar larvae; C, died during larval to pupal stage.

i

Fig. 2. Effects of the cuilture broths on the develop-
ments of the sitkworm, Bombyx mori. Sikworm larvae
(A) treated with culture broth strain S$§-4993 died one
to two days after freatment, while the larvae of
control(8) showed regufar growth. Larval-pupal ec-
dysis did not occur in the silkworm freated with cul-
ture broth strain S§-4227(c).
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Table 3. Effect of the culture broths from selected strains
on mortality of beet armyworm, Spodoptera exigua

Samples M(z%a)hty Types| Samples Mo(%i)hty Types
SS-0011 20/25(80) B {SS-3224 10/25(40) B
SS-0019  7/25(28) B | SS-3295 17/25(68) B
SS-0102 10/25(40) B | SS-3299 4/25(20) B
$S-0222 18/25(72) B [SS-3772 24/25(96) B
$S-0247 12/25(48) B [SS-3825 15/25(60) B
SS-1202 13/25(52) B [SS-3922 17/25(68) B
SS-2000 6/25(24) B |SS-4100 19/25(76) B
S$S-2020 12/25(48) B |SS-4222 14/25(56) B
SS-2718 13/25(52) B [SS-4227 17/25(68) B
SS-2857 7/25(28) B | SS-4229 16/25(64) B
§S8-2922 15/25(60) B |SS-4782 25/25(100) A
SS-2964 16/25(64) B |SS-4993 21/25(84) A
S$S-3027 17/25(68) B | Control 8/25(32)

A and B types are shown as Table 2.
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Fig. 3. Analysis of amino acids and DAP isomers in celf
walls of seven actinomycete strains by cellulose thin
layer chromatogram. a, glucosamine; b, glycine; c,
alanine; d, glutamic acid; e, DAP isomer (e-1, LL-DAP;
e-2, meso-DAP), f, $8$-2020; g, S§-2718; h, 8§-2964; i, SS-
3825; |, 85-4227; k, §S-4299; I, $5-4993.

chemotypes 191 A3 e 2 vl HcH(Cross, 1994).
o] 2ol % A3z oli= alanine, glutamic acid, glucos-
amine®} 2+& obv| Al So] ghiE o] SladeHE 3).
A EH FAJE-S SS-49938- A|elgt ool X 5AA
ql o] tleh}r] o= patterns C2 ¥ H o}
(Cross, 1994), §S-4993.¢ HbAlFol 4] vheh}r] ¢kis =
(fructose)e| EAA o7 &= A}
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A3 A 2l Streptomyces -8 vehl= Aozt st
(o] %, 1997). 8S-2718, $8-4299= 71 <f ofe] 1
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Fig. 4. Scanning electfron microphotograph of spore

surface of strain S5-4299(A), SS-4227(B) and SS-4993(C)
(scale=6 ump.
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