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ABSTRACT

Chlorothalonil (tetrachlorcisopfithalo—

nitrile a fungicide and parathion (0,0-diethyl-
O-p-nitrophenyl phosphorothioate) used against
some Lepidopterous insects (Ferris and Litchten-
stein, 1980, Gorden and Litchtenstein, 1980)
were applied to a cranberry bog. Since chlorotha~
lonil appears not to repel bees as other fungi-
cides do (Marucci, 1985), there was a possibility
that significant amounts would appear in the honey.
After the 1985 and 1986 growing season, honey
taken from hives at the National Cranberry
Research Center was analyzed to determine resid-
ues of parathion, chlorothalonil, its metabolite,
4-Hydroxy- 2,5,6-trichloro- isophthalonitrile (SDS-
3701), Hexachlorobenzene, (HCB) and Pentachloro—
benzonitrile, (PCBN). Chlorothalonil and its meta-
blite did appear in the honey over the course of
the two year study on this cranberry bog. The
residue levels in the second year were 4 to 25

Keywords: honey, parathion, chlorothalonil

482



483

Delta J, Sci. 12 (2) 1988

Determination of Parathion and éhiorothalonil

times higher for chlorothalonil and 2 to 23
times higher for the metabolite than in the
first year. There should be further increases
in the residue levels in the honey if chloro-
thalonil is used on the other nineteen bogs.

In contrast, parathion, which was applied to
all twenty bogs at 1/2 to 1/8 the rate, was not
found in the honey at lowest level of detection.

INTRODUCTION

Chlorothalonil is used as a fungicide on some econo-

mic plants to control certain pathogenic fungi (Ballee et
al. , 1976). Parathion is widely used against some Lepido-
pterous insects infesting cranberry bogs. In 1985 chloro-
thalonil was applied on June 25 at 2.6 lbs./acre and again on
July 2 at 8.34 lbs./ acre for a worst case fungus outbreak.
Parathion was applied May 10 and July 12 at 1 1b./acre.
Honey samples were taken from individual hives on Aug. 13,
1985 and kept in a freezer at- 20° C until analysis in 1986.
In 1986 chlorothalonil was applied at 10 1b./acre in June
and July while parathion was kept at 1 1b./acre. On Jan.

16, 1987 honey samles were taken from the same hives for
analysis. The residues of parathion were determined using
gas chromatography (F . P. D.-G. C.) provided with a flame
photometric detector. The other residues in the study were
determined using the G. C. provided with an electron capture
detector (E , C. -G . Q). -~
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MATERTALS AND METHODS

A, Materials

The same materials and standards for the determina-
tion of chlorothalonil and metabolites in cranberries (El-
Nabarawy and Carey, 1988) were used with only changes in
honey sample preparation being required. In addition, para-
thion, 0,0-diethyl~O-p-nitrophenyl phosphorothioate, 97%
pure was used for recovery studies and a standard solution
was prepared at 0.1 ug/ml in hexane for this study. For
the determination of chlorothalonil and its metabolites
thé method of El-Nabarawy and Carey, 1988 was used. For
the determination of parathion a Tracoer gas chromatograph
was used (F.P.D.-G.C.) with a Flame Photometric Detector
using'a phosphorous filter and a 183 cm.x 2 mm. i.d. column
containing a mixture of 1.5Z SP 2250 and 1.97 SP 2401
liguid ﬁhéses on 100-120 mesh Supelcoport with 30 ml,/min.
N2 as carrier gas, 80 ml./min. each of H2 and Air. Tempe-

ratures in degrees C. were inlet 220, oven 178 and detec~
tor 200,

B. Extraction of Honey Samples

Honey samples were originally subjected to the method
- used for cranberry analysis. However, emulsions formed which
resulted in unseparated phases and poor recoveries. The
revised sample preparacion avoided these problems. Honey

samples (2g) were dissolved in 2 ml of water in a small
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beaker. The solution was quantitatively transferred into

250 ml separatory funnel using 70 ml of petroleum ether.
The funnel was shaken for 2 min. and vented. At this point
the procedure of El-Nabarawy and Carey, 1988 was then
followed for extraction, clean-up and methylation of the

honey samples with parathion in extract A.

C. Quantitation

Three drops of keeper solution was added to each
filask. The solvent was evaporated to approx. 1 ml. using
the rotary evaporator. The remaining solvent was allowed
to evaporate in a fume hood. The residues were dissolved
in 2 ml of hexane for quantitation of chlorothalonil, HCB,
PCBN and the methylated metabolite (SDS-3701) by E.C.- G.C.

Parathion residues were determined using F.P.D.- G.C.

RECOVERY STUDIES
Honey samples were fortified by the addition of

standard solutions of Chlorotkalonil}, SDS-3701, HCB and

PCBN at levels from 0.1 to 1.0 ppm. These fortified samples
were processed through all the steps of the analytical method
to validate the assay procedure. Recovery studies were per-
formed separately for parathion also at the same levels.

Results of the recoveries of the compounds under investiga-

tion are shown in table (1}). -
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RESULTS AND DISCUSSION
All glassware used in this study was baked at 140 C.

overnight and stored for use. This simple safeguard elimina-
ted many of the interferences which previously appeared in
the chromatograms. All organic solvents used in the study

were checked for interferences before use

TABLE (1)
Residue Recoveries from Honey*®
PPM  Parathion SDS-2787 HCB PCBN SDS-3701
1.0 100.0 92.5 82.5 87.5 94.5
0.5 95.0 99.2 72.5 81.6 97.5
0.1 95.0 96.0 92.0 100.0 96.6
Std. Dev.0.5 0.87 0.56 1.21 0.82

K
% Recovery, mean of two determinations

by evaporating 50 ml. of each solvent to 1 ml. and chroma-
tographed by E.C.-G.C, There was a problem of emulsion
formation when the cranberry extraction method was used.
This problem could be completely avoided by the modifica-
tions described in the extraction section. In addition, it
was not necessary to adjust the pH for the extraction of
chlorothalonil, PCB and PCBN. Direct extraction of the
metabolite is not possible because many interferences are
found in the area of interest before and after the methyla-

tion step. Therefore, it is necessary to first extract the
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samples for the four compounds and then L. e second
extraction for the metabolite. Blank sar~les o1 noney were

run through the method and show~d no parathion, chloro-

thalonil or its related residues. " *+able (2) shows
TABLE (2)
Residues ® ' CWlarathalonil and its
he Honey
Hive No. Parathion SDS-2787 HCB PCBN SDS-3701

5-13-85 Samples

1 0 0 ) 0.0n7 ).014
2 0 0.007 © N7 0.019
3 0 0 Swues 0,033
4 0 0 0
5 0 0 0 0
6 0 0 g)

1-16-87 Samples

1 0 0.091 0O 0 07

2 0 0.184 0O .32

3 0 0.026 O .28

4 0 0,054 0O 0 U.21

5 0 0.14 O 0.072

6 0 0.05 0~ 0 0.19
¥ Conc. PPM

#
The date was written according to the America Systen .
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that only hive No. 2 from 1985 has a chlorothalonil residue
while the related and the metabolite were found in a few
other samples. However, all 1987 samples contained chloro-
thalonil and SDS-3701 residues at more significant levels.
HCB and PCBN at a minimum detectable level of 0.005 ppm.

were not found. Samples of 1985 and 1987 showed no residues
of parathion with a minimum detectable level of 0.005 ppm.

E. Laurence Atkins (The Hive and the Honev Bee, 1984)
indicated that honey is not easily contaminated by pesti-
cides because of the hive social structure. However, studies
by A.I. Illarionov, 1977 indicate that sugar feeding stations
1.5 km. from a hive and containing insecticides resulted in
those insecticides being brought into the hive with nectar
and honey in quantities sufficient to kill young bees.

Other studies (Pourtallier and Taliercio, 1967; Ogata and
Bevenue, 1973; Sundaram, 1974; Grandi, 1975 and Bentler

and Frese, 1981) indicate that honey collected worldwide

is contaminated with low levels of pesticides including

the organochlorine, organophosphorous and carbamate compounds,
generally below the 1 n.p.b. level and within limits of

international honey standards (Tsverlkova et al. 1981 )
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