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Summary

Analytical methods for the systemétic deter-

mination of pyrethroidal insecticides in aerosol
formulations have been developed by gas chro-
matography with a flame ionization detector.
Most of active ingredients in aerosol formulations,
such as phthalthrin, resmethrin, allethrin, pyre-
thrins, piperonyl butoxide and so on, were
separated successfully from one another using a
gas chromatographic column, 3 mm i.d. and 1 m
in length, containing the support Chromosorb
W (AW, DMCS, 60-80 mesh) coated with 2%
DEGS, and they could be determined on this
column only by the change of the column
temperature and internal standards. Phthalthrin
and resmethrin were determined at 200°C using
triphenyl phosphate as an internal standard,
pyrethrins II were determined using diphenyl

phthalate as an internal standard and allethrin
and pyrethins I were determined at 160°C using
fluoranthene as an internal standard. When
piperonyl butoxide was admixed, the determina-
tion of phthalthrin was interfered with one of
the impurities of piperonyl butoxide, so in this
case diphenyl phthalate, although having a far
longer retention time than those of phthalthrin
and piperonyl butoxide, was useful as an internal
standard for the simultaneous determination of
both the two ingredients without any interference.

When resmethrin and piperonyl butoxide were
admixed in aerosol formulations they could not
be separated from each other, but they were
separated from each other by use of a 295 XE-60
column, 3mm i.d. and 5m in length, instead of
the DEGS column and they were determined
using , benzyl butyl phthalate as an internal
standard, Almost all the other active ingredients
in formulations such as lindane, synepirin 500,
MGK-264, $-421, IBTA, DDT, dieldrin, dursban,
gardona, fenitrothion, sancide, methoxychlor,
sulfoxide, cyanox and so on could be determined
on the DEGS column.

Under these conditions, 27 domestic and 52
foreign commercial aerosol formulations could be
analysed.
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Location of sampling stations (Stn I,
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Table 1. BHCs, aldrin, and dieldrin residues in water collected
from Koso River and Tosa Bay in 1973.
Date Sampling Concentration in nanograms per liter (ppt)
station «-BHC B-BHC  y-BHC 8-BHC Aldrin Dieldrin

May 23 1 13 18 7 <2 nd nd
I 13 18 12 <2 nd nd
)iig 14 15 10 <2 nd nd
I\ 14 15 8 <2 nd nd
Y 14 15 6 <2 nd nd
Aug. 11 1 21 21 30 10 <2 <6
I 25 19 27 9 <2 <6
I 26 20 23 9 <2 <6
N 22 28 25 9 <2 <6
vV 35 13 27 9 <2 <6
Aug. 21 1 53 18 36 12 <2 <6
v 46 11 32 9 <2 <6
Vi 38 14 28 8 <2 <6
Vi 18 13 20 4 <2 <6
Sept, 13 I 71 14 42 13 <2 <6
A 52 11 29 - 8 <2 <6
Vi 54 24 33 8- <2 <6
Vi 26 16 .23 3 <2 <6
Oct. 30 1 8 nd 9 <2 nd. nd
T 18 8 15 7 nd nd .
I 16 8 14 4 nd nd
v 17 8 16 5 nd nd
Y 22 nd 15 4 nd nd

Notes : For sampling station, see map in the text.

nd—indicated none detected.

AMKEBIGHERKOBR : T O R K »H b
BHC &Rtk 3tz (Table 1), o Sk
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Table 2. BHCs, aldrin, and dieldrin residues in bottom muds collected
from Koso River in 1973,

Concentration in micrograms per kilogram (ppb)

Sampling (on basis of dry weight)
Date station ;
«-BHC B-BHC r~-BHC . 4-BHC Aldrin Dieldrin
May 23 1 2.2 <0.2 1.4 <0.1 nd <0.3
1 2.7 <0.2 0.7 <0.1 nd <0.3
] 1.8 <0.2 0.4 - <0.1 nd <0.3
N 7.4 7.2 0.8 <0.1 nd <0.3
Aug. 11 I 1.8 <0.2 1.3 <0.1 nd <0.3
I 0.9 <0.2 2.0 <0.1 nd <0.3
I 0.5 <0.2 0.5 <0.1 <0.1 <0.3
iy 0.7 <0.2 0.4 <0.1 <0.1 <0.3
Oct. 30 I 0.8 0.2 0.2 <0.1 nd <0.3
i 2.0 <0.2 0.4 <0.1 nd <0.3
I 0.8 <<0.2 0.8 0.6 nd <0.3
N 0.7 <0.2 0.3 <0.1 nd <0.3
\
Table 3. BHCs, aldrin, and dieldrin residues in aquatic plants collected
from Koso River in 1973,
Concentration in micrograms per kilogram (ppb)
Sampling (on basis of wet weight)
Date station
a-BHC B-BHC r-BHC d-BHC Aldrin Dieldrin
Potamogeton malaianus (Potamogetonaceae)
May 23 I 2,0 <0.3 2.9 nd 1.6 <0.3
v ] 2.4 <0.3 0.8 <0.1 0.7 <0.3
Aug, 11 I 2.2 <0.3 0.8 nd 0.6 <0.3
N 1.2 3.5 0.7 <0.1 <0.1 <0.3
Oct. 30 I 1.5 <0.3 0.6 1.1 <0.1 <0.3
N 1.8 0.3 1.0 0.3 0.2 <0.3
Myriophyllum spicatum (Haloragaceae) )
May 23 | 2.0 0.5 1.0 nd 1.0 <0.3
I 2.0 1.3 0.7 nd <0.1 1.1
Iy 1.6 <0.3 0.7 nd <0.1 <0.3
Aug, 11 1 1.9 <0.3 0.6 nd <0.1 <0.3
I 1.4 0.7 0.6 nd <0.1 <0.3
i 1.4 0.6 0.5 nd <0.1 <0.3
N 0.6 <0.3 0.6 nd <0.1 <0.3
Oct. 30 I 1.0 - 0.5 0.5 nd <0.1 <0.3
1 1.2 <0.3 0.5 nd 0.1 <0.3
i 1.4 0.9 0.5 nd 0.1 <0.3
Vallisneria asiatica (Hydrocharitaceae)
Aug. 11 I 1.0 <0.3 0.6 <0.1 <0.1 <0.3
T 0.8 0.5 0.6 <0.1 <0.1 <0.3
Oct. 30 N . 1.4 0.6 0.6 <0.1 0.3  nd
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S>r>0 ERBHTNAED, KRT B IRVEAY R
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Summary

This report described the chlorinated hydro-
carbon insecticides residues detected in some
components of the Késo River in Kochi, Japan
in 1973, after 5 yecars from the prohibition of
their use. Four isomers of BHC were detected
widely in river water and sea surface water,
ranging from 10 to 70 nanograms per liter (ppt)
for alpha-isomer, from 10 to 30 ppt for beta-
isomer, from 5 to 40 ppt for gamma-isomer, and
from 0 to 10 ppt for delta-isomer. Aquatic BHC
levels appear to increase from spring to summer,
then to decline in autumn.

Only alpha-BHC (from 0.5 to 7.4 micrograms

. per kilogram, ppb) and gamma-BHC (from 0.2

to 2 ppb) were detected in aquatic muds, the
levels being about 50 times as in water.

With considerable concentrations of alpha-BHC
(from 0.6 to 2.2 ppb) and gamma-BHC (from
0.5 to 3 ppb), aquatic plants contained frequently
beta-BHC and aldrin at trace levels. p,p’-DDT
and its metabolites, and endrin were not detected

at all in any components of the aquatic system.
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