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DETECTION OF PHOMENONE BY HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
IN TOMATO PLANTS INFECTED BY PHOMA DESTRUCTIVA PLOWR.+

Renato Capasso, Elvira Corrado and Giacomino Randazzo

Istituto di Chimica Organica e Biologica dell'Universita di
Napoli, Via Mezzocannone 16, 80134 Napoli, Italy.

Antonio Bottalico

Istituto Tossine e Micotossine da parassiti vegetali del
Consiglio Nazionale delle Ricerche, Via G. Amendola 197/F,
70126 Bari, Italy.

ABSTRACT

Identification and quantitative determination of phomenone in ethyl
acetate extracts from Tomato plants infected by Phoma destructiva
Plowr., was carried out by high-performance liquid chromatography

with UV detection, and ethanol-water (30/70, v/v) as mobile-phase on
Perkin-Elmer RP-18/10 stainless column, at 20°C and 0.9 ml min = flow
rate. Detection limit was 5.5 ng, with standard deviation of * 3%,

and retention time of 6.22 min. Analysis of extracts from spiked toma-
to fruits shows the same parameters. The method appears to be adequa-
te for detection and quantitation of phomenone in contaminated toma-
to leaves and fruits using a pre-column packed with Lichroprep RP-18/25-
-40 um,
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Fig. 1 - Chemical structure of phomenone.

INTRODUCTION

Phomenone (Fig. 1) is an eremophilanic type sesquiterpene produced by
some phytopathogenic Phoma species (1,2,3). It was recently identified

as the phytotoxin of Phoma destructiva Plowr., the causal agent of a

wilt disease of Tomato, and found in wilted leaves of infected Tomato
plants (4-6).

Because of the toxicity of phomenone to plants and animals (7,8) and
of its potential occurrence in agricultural commodities infected by
Phoma species and their fruit-rotting isolates (9-13) the development
of a simple and rapid analytical method is of importance. This pa-
per reports on the identification and quantification of phomenone

by high-performance 1iquid chromatography (HPLC) in infected tomato
leaves and fruits. A method based on three steps, i.e.: extrac-

tion of toxin by ethyl acetate; purification by a Lichroprep

RP-18 column; and chromatographic separation and quantification

by HPLC was developed.
EXPERIMENTAL

Reagent. A1l reagents were analytical-grade chemicals. HPLC grade

water and ethanol for eluting solvents were purchased from Fluka
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AG. A pure sample of phomenone was purified from culture filtra-
tes of P. destructiva as previously described (5). A solution of

4,3 mg of toxin in 100 m1 methanol was used as standard.

Extraction and preliminary purification of phomenone from Tomato

The infected material was obtained from artificially infected
Tomato plants as reported elsewhere (6). The lyophilized plant
material was extracted 4 times, with ethyl acetate (32 ml/g), at
room temperature, in a Warring blendor, for 5 min. The combined
ethyl acetate extracts were filtered through a sintered glass

funnel and then evaporated under reduced pressure to give a green

powder, This residue was dissolved in a small volume of methyle-
ne chloride, and the solution mixed with Lichroprep RP-18 (Merck,
particle size 25-40 um). Then the mixture was evaporated and the
dry residue was loaded on a Lichroprep RP-18 small column (cm
10x 0,8), which was eluted under vacuum water-pump with a single
volume of water-ethanol (70:30, v/v). The colourless extract was
concentrated and analyzed by HPLC.

Extraction and preliminary purification of phomenone from tomato

fruits.
A pure sample of phomenone (0.1 mg) and ethyl acetate (192 ml)
were added to lyophilized tomato juice (6g). This mixture was

treated as described above for the plant material.
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Thin-layer chromatography.

Analytical TLC was performed on silica gel plates (Merck, Kiesel-

gel 60, F 0.25 mm, eluted with ethyl acetate-n-hexane, (90:10);

254°
or with chloroform-methanol (85:15), and on K/C18 F plates (What-
man, 0.25 mm, eluted with water-ethanol (70:30), or with acetoni-
trile-water (90:30). After elution, the chromatograms were air
dried and observed under 254 nm UV Tight, Phomenone appeared as
cuenched fluorescence spot and was visualized as blu~-green spot on

chromatograms sprayed with 5% sulforic acid and 3% phosphomolybdic

acid in methanol, and heated for 10 min at 110°C.

High-performance liquid chromatography.

A Perkin - Elmer series 3B microcomputer controlled pump module,
equipped with a variable wavelenght Perkin-Elmer LC~75 Spectro-
photometric Detector set at 240 nm was used in connection with

a Perkin-Elmer Sigma 10B chromatografic data station. Liquid
chromatografic separations were performed on a prepacked Perkin-
-Elmer RP-18 (particle size 10 um) column {cm 25x0.46, stainless
steel). Analyses were performed at 20°C, employng a mixture of
water-ethanol (70:30, v/v) as mobile-phase at 0.9 ml min-] flow

rate.

RESULTS AND DISCUSSION

Before performing the analysis on the previously decolorized
tomato extracts, the optimum conditions of phomenone analysis

were determined.
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Fig. 2 - a) Chromatogram of extract from healty tomato fruits.
b) Chromatogram of extract from healty Tomato plant.

Column: Perkin-Elmer RP-18 (cm25x0.46, 10 um) at 20°C._
Hobile phase: water-ethanol (70:30, v/v) at 0.9 m! min
flow rate. Detector: UV absorption at 240 nm.

The minimum detectable amount of the phytotoxin was 5.5 ng,

and the retention time was 6.22 * 0.05 min. The standard de-
viation calculated from eight repeated injection with four dif-
ferent volumes, was in the range of ¥ 3%. Linear calibration
curve from 0-50 ng.

The analysis performed on healthy tissue extracts no peak with
retention time as phomenone (Fig. 2).

Furthermore, the analysis of healthy plant and fruit material

spiked with phomenone led to a recovery of 85%. Finally, the
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Fig. 3 - a) Chromatogram of extract from tomato fruits added with
phomenone.

b) Chromatogram of extract from Tomato plant infected by
Phoma destructiva.

1, phomenone (6,22 min). Column: Perkin-Elmer RP-18 (cm
25x0.46, 10 um) at 20°C..Mobile phase: water-ethanol (70:
30, v/v), at 0.9 ml min  flow rate. Detector: UV absorption
at 240 nm,

analysis performed on the extracts from Tomato plants infected
by P. destructiva and on the extracts from tomato fruits spiked
with phomenone led to identification of phomenone, by the ap-

pearance of an individual peak at 6.22 min (Fig. 3).

The nature of the compound responsible of this signal was confirmed

by co-injection of the positive extracts with a reference sample of
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phomenone. The spectroscopic, physicochemical and chromatographic
properties of a purified fraction of infected plant extracts
collected from the liquid chromatograph at the phomenone retention
time were identical to those of a reference sample of toxin. More-
over, the contaminated extracts of the Tomato plants, treated

with a mixture of acetic anhydride and pyridine, showed, by HPLC
analysis, a compound with chromatographic properties identical

to a pure sample of acetylphomenone.

In Tomato plants infected by P, destructiva, phomenone was found

in amount up to 0.096 mg of toxin per Kg of plant, fresh weight.

Conclusions

High-nerformance liquid chromatography represents a feasible meth-
od for separation and determination of phomenone in infected tomato
leaves and fruits,

This technique can be regarded as applicable to agricultural com-

modities infected by toxigenic Phoma species.
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