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Biological Control of Phytophthora Blight of Red-pepper Caused by Phytophthora capsici.

III. Identification of the Antifungal Substances Produced by Pseudomonas sp. A-183.

Yoon-Hee Chang, Sang-Moon Chang, Jyung Choi and Dong-Hoon Lee (Department of Agricultural Chemistry, College
of Agriculture, Kyungpook National University, Taegu, 702-701, Korea)

Abstract . This study was carried out to identify the three antifungal substances isolated from the culture medium
of Pseudomonas sp. A-183 which is antagonistic against Phytophthora capsici.

The substance A and B showed positive reactions at the Molish test and Anthrone test, but negative one at
the Fehling test, strongly suggesting that both substance A and B had nonreducing sugar frameworks. The substance
C only exhibited the phenomenon of the UV induced fluorescence.

From the qualitative analysis with the spectroscopic techniques such as UV, Mass, IR and NMR, the substance
A and B were known to be composed to sugar and fatty acid, and showed a base peak of 171(m/e).

It was identified that substance A was (2-O-L-rhamnosyl-o-L-rhamnosyl-B-hydroxydecanoyl-p-hydroxy decanoic
acid) and the substance B was (a-L-rhamnosyl-B-hydroxydecanoyl-B-hydroxydecanoic acid).

The substance C was identified as a phenazine from the results of qualitative analysis with the spectroscopic

techniques such as UV, Mass, IR and NMR.
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Table 1. Chemical reactions of antifungal substances.

Reaction A

Anthrone +
Molish +
Fehling -
Enrlich - - -
Burette — - —
Ninhydrin - - -
Liberman - - -
0.5% KMnO, brown brown -
UV induced color - — green

+ { positive
— ! negative

3742 HE EF olv|xat @ peptidet: WHS EH
XS Enrlich, Ninhydrin 2 Burett/xJgol] fatto =z
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Fig. 1. Mass spectra of antifungal substances A, B and C pro-
duced by Pseudomonas sp. A-183.
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Z+5) ). 229(m/e) & 399(m/e) oA 14F 2] decanoic
acid7} BT BEZ 3 =A™ 150~400(m/e) Alo]
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Fig. 2. IR spectra of antifungal substances A and B, and UV
absorption spectrum of substances’C produced by Pseudomo-
nas sp. A-183.
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ehgten 1.2~3 ppm —CH.9 signal2A4 17} oAt

-Nhh...-.----- vinmunnnnd i-‘-'-i-'-i-:u’.'.'-‘-'.'-'

3 :Ii!l!l’l!iEZ!!!S:!’"IE‘g 2“ ELEELTEH

---------------------

SRRy s

Y /M [/[ il
; B &Mﬁﬁ:ﬁ%ﬁ

..............................................................................................................

teLtiter sttt
LI I

r

| 112 I
i W

" 2 » . . H ?

Fig. 3. 1TH NMR spectra of antifungal substances A, B and
C produced by Pseudomonas sp. A-183 {300MHz, (CDa),
CO).
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carbony! ester® signalo] velto v 2 #5E o) hyd-
rocarbon-& 2%} fatty acid’} carbonyl esterii&<
B AL Aoz FALJoH, =3 69~74 ppm
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Fig. 4. *C NMR spectra of antifungal substances A, B and
C produced by Pseudomonas sp. A-183 (75.5 MHz, (CDs);
CO).
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droxy-(3’-hydroxydecanoyl) -decanoic acid 3’-O-a-L-
rhamnopyranosyl (1—2) rhamnopyranoside2 %3
oo (Fig. 5), o] #&E Jarvis 593 Suzuki S99
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Fig. 5. Structure of substances A, B and C produced by Pseudomonas sp. A-183. A

BERE 3 rhamnolipid$] glycolipid Bl B snk%
fRE S UV, GC-MS 2 NMR SiiiERe 548 Aoz
MR = Aok

HEYE B2l 473 BT - Mass spectrumol| Al A
YRS s 2.9 basepeak7t 171(m/e) 2 vrEMETH
200~400(m/e) A}o] & peakE B AWHE B} KFEolL
77 B #iEE vl 9ok IR spectrume A%
B A9 FLsgonz o] HES AWEY FEA2
AzZrsl9ieh. 1600cm™ -2 carboxylateE JEE
peakZ Y8 BHES satFEHE 3t e 2oz AL
Hoh(Fig. 1, 2)

'H NMR spectrum= A#ES A9 FLEA el
om AYE < f1Y 2.9 ppm H22 broad¥ signalol
Y st Yok *C NMR spectrum =3 A%E} 5
I3t 2.1} 69~74 ppm H-Z o] HEREESl BA H signalo]
AYE ) vele HA et en 7994103 ppme) signalo]
Yeh=] &teh(Fig. 3, 4)

olRo g Mol BYHS AME A KX} Bkl glyco-
sidef§ &0l HREso] Bl 182 HojA Uk 724 3-
hydroxy-(3-hydroxydecanosy!)-decanoic acid 3-O-a-L-
rhamnopyranoside 2 #:&HE S st (Fig. 5).

olAte] EaiE 2 UV, IR, 'H NMR, *C NMR% ¢
AN BAERE Jarvisi S Suzuk S0 o8t #W
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m—3 HE=2 EEsAT
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pseudomonic acid I, II7} #HE=H JcH® Glycoli-
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EHES W RE ol¥lo] Hgolth

MEYHE Co 4TF4EE RE : CEY UV ¢ Mass
spectroscopy T 5%, UVel Ripeak7} 254 nm<} 369
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3R}, Mass spectrumolA] B base ion peak+ 180
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Rz 35 CHHES BHREE 7IXA &ephenazine
o2 AZEAH(Fig. 1.

'H NMRoilA 8.0~9.0ppm<e multiplet chemical
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2+ B-hydroxydecanoic acidE& X3k T o] & A}
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fFamoZ AfHE-& glycolipid B! 3-hydroxy-(3-hyd-
roxydecanoyl)-decanoic acid 3-O-a-L-rhamnopyranosyl
(1—2)rhamnopyranoside, B#E & glycolipid A% 3-hy-
droxy-(3'-hydroxydecanoyl)decanoic acid 3-O-a-L-rha-
mnopyranoside 2 [FES 121, CH#E S phenazine 2 2
ERE = A T
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