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MARIRNE NATURAL PRODUCTS:

INTERFERENCE IN PESTICIDE RESIDUE ANALYSIS
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ABSTRACT: L ‘

Naturally-occurring haioéenated compounds broduecd by
marine organisms are shown to interfere with pesticide and
pchn :eufdua analysis. Using tﬁg acéepted gas chromatographic

"methods for chlorinated hydrdéafbon analyses, extracts from
a variety of marine organisms show natural halogenated com-
pounds with retention times easily confused with DDT, its

metabolites and the PCB’s.
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Synthuticechlorinated hydrocarbons such as DDT and the
PCR's are recognized as accumulating polluténts in sea water (1),
as vell as in marine-related organisms, plankton (1), inverte-
brates (2), fish (3), birds (4) and mammals (5). The quantitatch
estimations of these chlorinated pollutants reiy almost exclusively
on the use of gas~liquid chromatography, coupled with electron-
capture detection (ECGC). The electron—capturé detector provides
very high sensitivity toward organo-halogen compounds, as well
as selectivity in éomplex mixtures. It has therefore permitted
measurcments of chlorinatcdlpollutantn to be made at very low
levels in iclntively unpurified samples. While scnsitive and
selective dctection is an obvious benefit in environmental
pollutionbstudics, ECGC suffers from an obvious problem in that
it provides little qualitative information'conccrning the halogen-
containing substances being neﬁaurcd (6). With an understanding
of these dravbacks, numerous analytical nodifications have been
described to improve the specificity of chlorinated h}drocarbcn
analysis (7). Even though sample contamination during chlorinated
hydrocarbon analysis with natural nubstahégs has been discussed
by many investigators, the origins of these naturally-halogcnated
compounds and their chtométogrnphic behaviors nré not well
understood. ‘ . I

In recent years, many halogen-containing natural products
have been isolated and described from marinc organisms (8).
" %hese chlorine~, bromine~, and ioqine—containing compounds are
biosynthetically produced féom scawater components by many réh

ncaveeds, nponges, molluscs and marine bacteria. Hundreds of
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natural haloch-contnininq compounds of diversoe types are rccoq;
nized, with scme being structwrally similax: to synthetic pesticide
molecules, The unusually high concentrations of these natural
compounds often recaches 1-5% of the dry wcigh§ of the organisms,
which indicates the prominence of halogenation processes in
marine organisms.

In an attempt to assess the thermal stability and chromato-

. graphic behavior of the natural halogenn,‘and, hencg, their

potential to interfere in PCB and DDT analysis, we made hexane
extracts of six'locally available organisms alrcady known to
contain natural halogens. The extracts (9), when subjected to
$CGC analysis under standardized conditions (10), showed pecaks
with retention times casily confused with those of DDD, DDE, DD?
and two PCB mixtures (Figure 1l). PFour red scawveceds (Laurencia.

pacifica (11), L. subopposita (12), Chondria californica (13)

and Plocamium cartilagineum (14)), an abundant local sponge

(Verongia sp. (15)) and one bacterium (Chromobacterium sp. (16))

‘were sclected, since each, with the cxception of Chondria, is known

to oynthesize bromine-~ and chlotine~conthi;i$g compounds, In ecach
‘casc (see respective references) the major halogen-containing
compounds have been isolatéd and structurally described. All six
extracts showed compounds with the samc‘detectability as pesti-
cides which fall within the retention time linits associated with
comron PCB's (Arochlor 1254 and Arochlor 1242)., Laurcncia and
Q\romobac}:._w‘_w_g contain substances that could casily be confused

<

with DDT or its metabolites.
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Since the marine algae are potentially the largest source
for naturally-occurring halogenated compounds (17), we studied

the chemical composition of an isolated tide pool containing large

amounts of the red seaweceds Plocamium and Corallina, inter alia,
'ns a function of time. Twenty-liter samples were collected every
1.5 hours and immediately cxtractéd with one liter of purified
hexanc, and four microliter aliquots of these extracts were
ﬁyotcmntically compared via ECGC (Figure 2). Extreme care was
taken to exclude contaminating material from all glasswagc by
baking, followed by rinsing with nanograde hexane. After three
hours, significant quantities of clectron-capture detectable
compounds were found to have accumulated in these samples. Co-
injéction'with known pesticide standards showed the major pecaks.
to be naturally-occurring. “The concentration.of the major compound
after three hours (Figure 2, t;ace C) is estimated at ,0005 ppn,
which is at least 500 times the typical content of DPT and its
metabolites in séawater (1). 1In a recent study, the bromine~

containing pherol, lanosol, originally reported as a natural

component of the red secawced Polysiphonia lanosa, was shown to be

ln dissolved constituent of secawater (18), These combirad observa-
tions provide convincing evidence that natural halogens are being

released into the marine environment.

The strony correlation of the retention times of the natural
compounds reported here wi;h.thone of DDT, its metabolites, and
tﬁc rcn's shows conclusively that natural substances can be
interpretéd as pollutants, using solcly ECGC methods. The real
potential for these compounds to interfere in pollution analysis
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lies in pamplcs taken from the coastal environment and will
probably be mininized in open ocean studies’

Uhile there is little doubt that industrial haloyens arc
broad-scale environmental pollutants, accurate analyses of these
compounds in marine samples nust be obtained by more specific
methods, Chromatographic pretrcatments are successful in removing
many contaminants; however, the constituents noted here are of
.broad structural types, from non-polar hydrocarbons to very
polar hydroxyl~containing mectabolites, and, hence, no single
treatment can be decmed entirely successful, Ve sccond the
carlier suggestion that ECGC be abandoned in favor of combincd
gas chromatography-mass spectrometry methods, which providc.both

qualitative and quantitative information (19).

--William Fenical
Nloward Sleeper
Institute of !larine Resources
Sceripps Institution of Occanography
La Jolla, California 92037
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‘Figure 1, Electron capturc gas chromatographic traces of
pesticide standards and hexane extracts from marine organismst

A) DT, B) DDE (first peak) and DDD, C) Laurencia pacifica,

D) Laurencia subopposita, E)} Chromobacterium sp, F) Aroclor

1242, G) Aroclor 1254, 1) Plocamium cartilagincum, I) Verongia

B8p., J) Chondria californicd. See notes 8 and 9 for extraction

procedure and chromatographic conditions,
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- Figurc 2, Electron capture gas chromﬁtographic traces of héxane
extracts of tidepool water. The water samples were obtained
from an isolated tidepool at low tide and extracted immediately,
At the time of sanmpling, the air temperature was 270, the water
temperature was 18,5% and the day was partly clouwdy. WNeither
nanograde hexane nor 1 liter of nanograde hexane condensecd to

5 ml contained any contaminating material. A) Time zero, 4ul;

B) 2.5 hours, 4 pl; C) 3 hours, 4 upl.
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