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Concanamycin B, Active Substance Against Phytophthora capsici
Produced by Streptomyces neyagawaensis 38D10 Strain

Kim, Chang-Jin*, In-Kyoung Lee, Bong-Sik Yun and Ick-Dong Yoo
Genetic Engineering Research Institute, KIST, Daegjeon 305-606, Korea

Abstract — During the screening of antifungal compounds from microbial secondary metabolites to
control phytophthora blight of red pepper caused by Phytophthora capsici, a soil isolate, strain 38D10
was selected. Based on taxonomic studies, this strain was identified as Streptomyces neyagawaensis.
The antifungal compound was purified from culture broth by HP-20 column chromatography, ethyl
acetate extraction, silica gel column chromatography, HPLC and identified as concanamycin B by UV,
'H-NMR, "C-NMR, SIMS analysis. Concanamycin B had strong antifungal activity against some phyto-
pathogenic fungi but not antibacterial activity and the preventive value were 50% and 100% at 125

ppm and 250 ppm in pot assay.
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humic acid 1g, Na,HPO, 0.5g, KCl 1.7g, FeSO,-
7H;0 0.01 g, CaCO; 0.01 g, vitamin B complex trace,
cycloheximide 50 mg/l, pH72)§' Ag-sle] WPl
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Table 1. Cultural characteristics of strain 38D10

Kor. ] Appl. Microbiol. Biotechnol.

Substrate mycelium Reverse side Soluble

Culture media Aerial mycelium
color pigment
Yeast-malt extract agar Scant, white, french grey Moderate, white Raw umber None
QOatmeal agar Abundant, french grey Very good, pale yellow Grey None
Inorganic saits starch agar Abundant, white, french grey  Moderate, white Grey None
Glycerol-asparagine agar Moderate, white, french grey  Moderate, white Grey None
Peptone-yeast extract agar  Scant, absence of sporulating  Poor, white Black Melanoid
aerial mycelium pigment
Tyrosine agar Abundant, white, french grey  Moderate, white Black Melanoid
pigment
Table 2. Comparison of taxonomic charateristics of strain 38D10 with Streptomyces neyagawaensis
Streptomyces
38D10 neyagawaensis
Spore chain morphology Sprial Sprial
Spore surface Smooth Smooth
Aerial mass color French grey Brownish grey
Reverside color Grey to black Yellowish gray
to dark grey
Cell wall constituent L.L-DAP L.L-DAP
Formation of melanoid pigment
Tryptone-yeast extract broth Positive Positive
Peptone-yeast extract iron agar Positive Positive
Tyrosine agar Positive Positive
Hydrolysis of starch Negative
Liquefaction of gelatin Negative
Coagulation of skim milk Negative
Hydrolysis of casein Positive
Tolerance of NaCl Below 4%
Carbon utilization
L-Arabinose + +
D-Fructose + +
Galactose +
myo-Inositol + +
D-Mannitol + +
Raffinose + +
L-Rhamnose + +
Salicine
Sucrose + +
Cellulose -
D-Xylose + +

F38le] B o] B 73 Streptomyces neyagawaen-
sis e I 2AF o2 gukso] B FFE Streplom-
yces neyagawaensis 38D10 #F2 =v3}gic).
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Fig. 1. Time course of concanamycin B fermentation.
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Table 3. Physico-chemical properties of concanamycin
B from strain 38D10

Appearance White powder

UV AB98 nm 240, 283

SIMS 874M +Na)”, 890(M+K)*
Molecular formula CasH73NOy,

Rf* Hexane: EtOAc(2:3) 0.28
Benzene:EtOAc(3:2) 0.03

CHCl3:MeOH(10:1) 0.22
Color reaction
Ninhydrin Positive
Bromocresol green Positive
2,4-DNPH Positive
Anisaldehyde Positive
FeCl, Negative
Solubility
Soluble MeOH, EtOH, CHCl;

Insoluble H,0

*TLC: silica, Merck 5715

Aa'240, 283nmel|A] I F5u)A2 Helo gy
conjugated diene % a, B, v, -unsaturated lactone
TEE EHFE Al on] SIMS #4143 874
o4 (M+Na)' peak”}, 890ll4] (M+K)* peak7}
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NMRe| oJ3k 7234 HAspo A= E2441e CuHy
NO,2 ZAA =k w38 24K A3} ninhyd-
rin, bromocresol green, 2,4-DNPH, anisaldehyde
HHEell e k8- Yehy o) FeCly wk-goll A=
w440k Jellc). w3 ¥ 8328 MeOH, EtOH,
CHClzoll= g3l 5t HyOoll = B89 244 E3o)
At

& Fig. 2¢] 'H-NMR spectrum®] 341 A}, 3.25
ppm#} 3.65 ppmell A O-CHzoll Al f-2§= 2702 me-
thyl signal(16-OCH,, 2-OCH»)< stelslddlzm 08
ppm~2.0 ppm oA 10709 methyl7| 2 8E &
A signals A& 5 ik =8 655 ppm, 5.2
ppm~6.4 ppm Ate]eli 2] o] F Ao 43 CH sig-
nal 770(X2FHLE] 14, 3, 5, 13, 27, 26, 151 =HAe)
CH signal)& #+&% 4 %3 5.03 ppm, 3.95 ppm,
3.84 ppm, 3.75ppm, 3.73 ppm, 3.34 ppm oA AF
Axof] G signal & #S5F  AUdck 223 36
ppm~48 ppmell 4] B FZelA] feqt signale F
Z% 4 olglth = BC-NMR spectrum(Fig. 3)A}o]
A& 1678 ppm¥} 157.5 ppmell Al carbonyl®} ester
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Fig. 2. '"H-NMR spectrum of concanamycin B from strain 38D10(500 MHz, CDCl;).
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Fig. 3. BC-NMR spectrum of concanamycin B from strain 38D10(67.5 MHz, CDCL).
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Table 4. Antimicrobial spectra of concanamycin B from
strain 38D10 (Concentratnon 40 ppm)

Inhibition zone dlameter(mm)

Test microorganisms

Staphylococcus aureus 1IFQ 12732 0
Staphylococcus aureus R-209 0
Mpycobacterium phlei IFO 3158 0
Bacillus subtilis 0
Escherichia coli AB 1151 0
Escherichia coli BE 1186 0
Salmonella typhimurium TV 119 0
Salmonella typhimurium SL 1102 0
Pseudomonas aeruginosa 1FQ 13130 0
Pseudomonas aevuginosa N 10 0
Phytophthora capsict 28
Phytophthora parasitica 36
Botrytis cinerea 36
Alternaria mali 17
Fusarium solami 19
Botryosphaeria dothidea 16
Candida albicans IFO 1594 20

Table 5. In vivo antifungal activity of concanamycin B
from strain 38D10

Concentration 1000 500 250 125 60 30
(ppm)
Preventive
100 100 100 50 25 0
value(%)
Uebdch 2 A3 o] FABAL Aol gram %

AAE, gram AT 5o oialA] Hds Faa
Aol slslal 3 o A GFE, o)Ay FTYo)
W o Fgelel AR 3t S AL el
o} 3t mFodef oidl in vive BAHE FA}EIS
w Table 591419} o] FFAde] dF WAl7be=
125 ppmell A1 50%2] WA, 250 ppmol A& 100%2)
Al Vel 3 o)e] A3 A5 SR 10%
23 =g Z—}ﬂ];}.

Concanamycin B+ a, B, v, 8-unsaturated lactone
ling=} 7] side chain-® 7}% ™ hemiketal +&2
o174 ¥l 2-deoxy-D-rhamnose & £ &3l ¢)&d] 1982
d mouse?] B]A lymphocyte proliferationg # 3l
sl= B Streptomyces diastatochromogenes
oJs Aabgdol ¥ (19)% v sleh = Tl en-

dosomes®} lysosomes®] acidification 3} &2 2 4]
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