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Ryozo Yokosawa and Shiro KUNINAGA : Aphanomyces raphani Zoospore
Attractant Isolated from Cabbage : Indole-3-aldehyde

Abstract

Zoospores of Aphanomyces raphani were attracted to the hypocotyls of cabbage
seedlings and the hypocotyl exudates. The attractant was identified and its effects
on zoospores of three Aphanomyces spp. were investigated. Indole-3-aldehyde in the
cabbage hypocotyl exudates was identified as an A. raphani zoospore attractant. This
compound attracted at the concentration of 10-°mol., and zoospores massed within a
few seconds at the open ends of capillary tubes containing 10-7-10-8mol. solution.
This sensitive reaction might account for the accumulation of zoospores on the hypocotyls
of cabbage seedlings. As indole-3-aldehyde did not attract zoospores of A. cochlioides
and A. euteiches, the attractive effect was found to be specific to A. raphani. Compounds
structurally related to indole-3-aldehyde had almost no effect on A. raphani zoospores

at concentrations lower than 10-®mol.
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Cabbage leaves
—crushed and filtered
Residue and filtrate
—extracted with ethanol and
ether mixture (1:1), separately
Extract
—adsorbed on active charcoal
—washed with ethanol and benzene
Charcoal pad
—eluted with methanol-NH,OH
(95:5)
Eluate
—dried iz vacuo at 40 C
—extracted with water-saturated
ethyl acetate
—washed with 1 % NaHCO;3
Ethyl acetate layer
—concentrated iz vacuo at 40 C
—chromatographed on neutral alumina
column
—eluted with ethyl acetate
Active part
—concentrated iz vacuo at 40 C
—chromatographed on neutral alumina
column
—eluted with chloroform

|Attractant|

Fig. 1 Isolation procedure of A. raphani
attractant from cabbage leaves.
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Fig. 2 Infrared spectra of A. raphani attractant isolated from

cabbages and synthetic indole-3-aldehyde. HENB, ®
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Table 1. Chemotaxis of zoospores of three Aphaniomyces $pp. to indole-3-aldehyde

Concentration Chemotactic response®)

A. cochlioides A. euteiches A. raphani
ppm mol. AC-T | AC-H2| AC-H3| AE-F4 ‘AE-Hth AEE | AR-O | ARF
0.1 6.9x10—7 - — — — - _ mn i
0.01 6.9x10-8 - — — — - — e -
0.005 3.4%10-8 ~ - = — - - + i
0.002 1.4x10-8 — — - — - — 4 +
0.001 6.9x10-° — — — — — - + +
0.0005 3.4%x10-° - - — — - — — -

a) — :not attracted within 10 min, + : attracted within 10 min, + : strongly attracted

within one min, 4 * strongly attracted within a few sec.



Fig. 3 Mass spectra of A. raphani attractant isolated from cabbages
and synthetic indole-3-aldehyde.
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Table 2. Response of A. raphani (AR-O) zoospores to compounds structurally
related to Indole-3-aldehyde
Concentration (ppm)
Chemicals Saltutl:ated”
100 ’ 10 ‘ 1 ‘ 0.1 ] 0.01 | selution
Tryptamine hydrochloride immobilized +b —< — —

Indole

Indole-3-ethanol
Indole-3-propionic acid
Indole-3-butyric acid
Indole-3-acrylic acid
Indole-3-acetic acid
Indole-2-carboxylic acid
Indole-3-carboxylic acid
Indole-5-carboxylic acid
Acetoaldehyde
Vanilline
n-Butylaldehyde
Cinnamaldehyde

Citrol

Citronellal

+ o+ o+ o+

a) compounds almost insoluble in water, tested with saturated solution,
— tnot attracted within 10 mina.

within 10 min, c)

b) + :attracted
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