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Phytoalexins are antifungal compounds produced by
plants in response to infection by micro-organisms [1,2]
and viruses [3,4], and after treatment with various
chemicals [5,6]. Recent studies with bean, Phaseolus
vulgaris, have suggested that when tissue is partially
damaged, e.g. by infection or partial freezing [7] or by
treatment with HgCl, [8], a metabolite (constitutive
elicitor) is released from the damaged cells which
instigates isoflavonoid phytoalexin biosynthesis in the
adjacent living tissue. As part of an investigation into the
relationship between death of plant cells and subsequent
accumulation of isoflavonoids, we have assessed the
effects of CHCl; vapour, which kills cells very rapidly, on
cotyledons of P. vulgaris.

After exposure to CHCl; for 1-5min, cotyledons
showed a gradual browning of their surfaces after
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incubation for between 10 and 72hr. Isoflavonoids
accumulated in the discoloured cotyledons and the
amounts of phytoalexin produced became greater as the
damage progressed (Table 1). Phaseollin, phaseolliniso-
flavan and kievitone were most abundant, being present at
concentrations up to 96 ug/g cotyledon. Similar quantities
of phaseollin were produced by cotyledons treated with
HgCl, [8]. Phaseollidin and 2 hydroxygenistein were also
detected (UV and MS [9]); however, their concentrations
were always less than 3 ug/g cotyledon. Cotyledons
treated with CHCl; for more than 10 min became totally
flaccid and did not become pigmented or produce any of
the above compounds. No isoflavonoids were detected in
undamaged cotyledons.

Chloroform is very volatile and is unlikely to persist
within the treated tissues. The results therefore support
the suggestion, made earlier, following studies with
HgCl, [8], that the accumulation of phytoalexins can be
a direct consequence of the death of superficial cells of
bean cotyledons.
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Table 1. The effect of chloroform on the accumulation of isoflavonoids in cotyledons of
Phaseolus vulgaris

Period of Period of Concentration of isoflavonoid, ug/g
treatment incubation
with CHCl; at 257 Phaseollin Phaseollin- Kievitone
(min) (hr) isoflavan

3 0 — - +
3 24 —+ + 10
3 48 12 N 32
3 72 29 65 30
3 96 20 54 44
3 144 26 96 28
0 72 — -
l 72 — 10 6
2 72 9 30 8
4 72 30 60 46
5 72 44 38 71

Four-day-old cotyledons were treated with CHCl; and incubated at 25.
Concentrations of isoflavonoids were measured by UV spectrophotometry.

— indicates compound not detected by spraying chromatograms with diazo-p-
nitroaniline; + indicates compounds were detected with diazo-p-nitroaniline but there
was insufficient for UV spectrophotometry, i.e. less than 3 ug/g tissue.

EXPERIMENTAL

Seeds of Phaseolus vulgaris cv Kievitsboon Koekoek were
surface-sterilized in 10 %, w/v NaClO for 20 min, washed in H,O
and placed between moist paper for 4 days at 25°. The testas were
removed and individual undamaged cotyledons were placed on a
glass plate. This was then supported 5cm above 200 m! CHCl,
contained in a beaker (21.), which had been covered with glass
and allowed to equilibrate at room temp. for 1hr. Samples of
cotyledons (4--5 g) were removed after periods up to 30 min and
incubated at 25 for up to 144 hr. The cotyledons were ground in
a mortar, extracted in EtOH (959%;) and after purification
by TLC the concns of isoflavonoids were measured by UV [10].
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