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Studies were made on an analytical method for determining residucs of oxadiazon herbi-
cide in fish and shellfish, consumption of which has recently increased, and the levels of
residues in crucian carps were investigated. In order to eliminate interference, particularly
of PCBs and organochlorine insecticides, which had contaminated freshwater and marine
fishes at high levels, conditions of Florisil column chromatography and ECD gas chromatog-
raphy were examined and one method was found for routine analysis of oxadiazon where
a recovery of 96.09; could be obtained. When the flesh of crucian carps, collected in Lake
Kojima 2 months, 4 months and 9 months after application of oxadiazon, was analyzed by

this method, 0.442 ppm, 0.046 ppm and 0.017 ppm were detected, respectively. This suggests

the possibility that oxadiazon may have a strong persistence in fish.

Identification was

carried out by means of mass spectrometry and mass chromatography.

INTRODUCTION

The use of oxadiazon (2-feré-butyl-4—(2,4—
dichloro—5 —isopropoxyphenyl) -1, 3, 4-oxadi-
azolin-5-one), which is one of the oxadiazole
herbicides, has recently increased and its 48-
hour #lm to carp (Cyprinus carpio) is 3.2 ppm.?
Although the water supply to the paddy
fields is stopped for 2 days after submerged
application of the herbicide,? oxadiazon drain-
ing into the rivers is inevitable. Therefore,
its use will certainly have a strong impact on
the aquatic ecosystem. However, there have
been few reports®* on its fate in the aquatic
environment, and especially on the residue
levels in fishes and shellfishes.

0.442 ppm of oxadiazon on a wet basis was
detected in crucian carps (Carassius cuvieri)
which were caught in Lake Kojima on August
13, 1980, approximately 2 months after the
herbicide was applied. In addition, fishes
caught on October 21, 1980 and April 7, 1981,
still showed rather high levels of contamina-
tion (0.046 ppm and 0.017 ppm). The Lake
Kojima is the second largest artificial fresh-

water lake in the world and has an area of
1,100 ha.

METHODS

1. Analytical Method®

Fifty grams of the flesh of fishes or shell-
fishes was placed in a 300 ml flask, dehydrated
with 70 g of anhydrous Na.SOs, and extracted
with n-hexane (100mlx 1, 50mlx4), by
homogenizing it sufficiently with Polytron
(Kinematica, Switzerland). After drying the
combined »n-hexane extracts the solvent was
evaporated under reduced pressure at 30°C
to render fat, which was dissolved in #-
hexane (20 ml), and extracted with CH:CN
saturated with n#-hexane (30 mlx 3). Further,
CH.CN phase (90 ml) was washed with 10 ml
of n-hexane. The obtained CHsCN phase was
poured into 500 ml of 29, NaCl solution and
shaken with #-hexane (100 mlx2). The #n—
hexane phase was washed with 29, NaCl
solution (50 ml), dried, concentrated to ca.
5 ml under reduced pressure and chromato-
graphed on a Florisil column (2.2 30 cm)
which was prepared by packing 10 g of [lorisil,
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activated for about 13 hours at 130°C, as
slurry with n-hexane and 5g of anhydrous
Na.SOs on the top. After flowing 150 ml of
n-hexane, the fraction containing oxadiazon
was eluted with 150 ml of 309, diethyl ether
in n—hexane. The eluted solution was again
concentrated to an appropriate volume and
was used as a sample for ECD gas chromatog-

raphy.

2. Gas Chromatography

Apparatus, Shimadzu GC-4BM equipped
with ¢Ni ECD; operating conditions are
listed in Table 1.

3. Gas Chromatograph-Mass Spectrometry (GC-

MS)
Apparatus, Shimadzu LKB 9000 with
MASPAC 90; column, 1.0mXx3mm :.4d.,

glass; stationary phase, 29% DEGS+4-0.5%,
H;PO.; support, Gaschrom Q, 80-100 mesh;
carrier gas, He (20 ml/min); column temp.,
200°C; inj. and separator temp., 250°C; ion
source temp., 290°C; electron energy, 70 eV;
accelerating voltage, 3.5kV; trap current,
60 uA; selected ion at mass chromatography
302, 304, 344 and 346 (m/e).

RESULTS AND DISCUSSION

1. Analytical Method

Fishes and shellfishes have been contaminat-
ed with PCBs and organochlorine insecticides
(BHC, DDT and efc.) at quite a high level,
therefore these chemicals are supposed to
interfere with the determination of oxadiazon.
PCBs especially, contain a component which

has a peak of the same retention time as
oxadiazon under all examined GC conditions
(Table 1 & Fig. 1). Consequently, the first
n—hexane fraction (150 ml, PCBs are eluted)
must be discarded in Florisil column chro-
matography. On the other hand, some of the
organochlorine insecticides are eluted in the
same fraction as oxadiazon, but can be com-
pletely separated from it by GC columns
with the stationary phase having strong
polarity (Fig. 1).

When 2 ug of oxadiazon (0.04 ppm) was
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Fig. 1 ECD gaschromatograms
standard and PCBs.
1: Oxadiazon, 2: Swep (MCC), 3: Nitrofen, 4:
CNP (chlornitrofen), 5: Aldrin, 6: «-BHC,
7: v-BHC, 8: p,p’'-DDE, 9: Dieldrin, 10: 0,9~
DDT+Endrin, 11: ~BHC, 12: p-BHC, 13:
p,p'-DDT, 14: p,p’-DDD, 15: PCBs (KC 300:
KC 400: KC 500: KC 600=1:1:1:1)
GC conditions are listed in No. 1 of Table 1.

of pesticides

Table 1 GC columns and conditions.
Temp. (°C)

No. Stationary phase Support Nzl flow
Inj-Det. Column (ml/min)

1 29% DEGS-+0.5% Gaschrom Q (80/100) 245 195 60

H,;PO,
2 59, Thermon 1000 W (80/100) 260 215 45
10.59, HyPO,

3 59, Thermon 3000 W (80/100) 260 215 45

59, FFAP Gaschrom Q (60/80) 260 215 45

5 2%, OV-1 W (60/80) 250 200 45

Column: Glass column, 3 mm x 1.5 m.
W: Chromosorb W (AW-DMCS).

NI | -El ectronic Library Service



Pestici de Science Society of Japan

Journal of Pesticide Science 6 (4), November 1981 415

added to 50 g of Japanese littleneck (Tapes
(Amygdala) philippinarum) and analyzed by
the method described above, the recovery was
96.04-2.329; (3 replications).

2. Oxadiazon Residues in Fishes and Shell-
fishes

To secure irrigation water for reclaimed
land, the Lake Kojima was made in 1959 as
a closed water area by damming up the
eastern part of Kojima Bay into which the
second-rate rivers, the Sasagase and Kura-
shiki, flow through a typical farming region
in Okayama Prefecture (Fig. 2). Hence the
lake can be regarded as a most suitable model
for our study on the influence of pesticides on
the aquatic environment. The Lake Kojima
has also been an important fishing ground
for crucian carps, catfish and eels efc., and
therefore, research on pesticide residues is
considered important from the point of
sanitation.

Figure 3 shows an ECD gaschromatogram
of the n—hexane extracts from the flesh of
crucian carps which were caught in a central
area of the Lake Kojima on August 13, 1980
and October 21, 1980. (In both cases a mix-
ture of the flesh of 7 fishes whose length was
about 15 cm and body weight was about 100 g

Okayama-shi

Kurashiki-shi
Tamano-shi

Setonaikai

Fig. 2 Map showing Lake Kojima area of Oka-
yama prefecture, Japan.

1: Lake Kojima, 2: Kojima Bay, 3: Sasagase

River, 4: Kurashiki River, 5: Asahi River, 6:

Takahashi River.

was used for the determination).

Oxadiazon was detected in both cases at the
following levels: 0.44240.007 ppm (3 repli-
cations) in the former and 0.046+40.002 ppm
(3 replications) in the latter. Furthermore,
the crucian carps collected on April 7, 1981
also contained 0.017 ppm+0.002 ppm (3 rep-
lications) of oxadiazon. Although oxadiazon
is applied to paddy fields just before the rice-
planting season, crucian carps which were
caught more than 9 months after its applica-
tion were still contaminated at high levels.
On the other hand, the level in the surface
lake water taken at the same time was 0.024
ppb which was much lower than that in the
carps. These results show the possibility that
oxadiazon may have a long persistence in
fish. Therefore, further study regarding in
this field should be carried out immediately.

The identification was verified by com-
parison of mass spectra of a standard oxadiazon
with those of the compound in #-hexane
extract from the carps collected on August 23,
1980 in Lake Kojima (Fig. 4). Figure 5 shows
total ion chromatogram and mass chromato-
gram of the extract, which confirms that the
crucian carps are surely contaminated with
oxadiazon.
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Fig. 3 ECD gaschromatograms of n-hexane
extracts from crucian carps after frac-
tionation on Florisil column.

Top: Crucian carps were collected on August 13,

1980.

Bottom: Collected on October 21, 1980.

GC conditions are listed in No. 1 of Table 1.
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Fig. 4 EI mass spectra for identification of oxadiazon.

A: Oxadiazon standard,

B: Peaks corresponding to oxadiazon in n—hexane extract from crucian carps
collected on August 13, 1980.

Oxadiazon ranging from trace to 0.066 ppm
with 1009, detection rate was also detected in
three Japanese littlenecks and three pale
chubs (Zacco platypus) caught in June and
July from different areas in Okayama Prefec-
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ture.
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