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Fig. 1 Sampling sites in Ariake sea
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Table 1 Gas chromatographic conditions for diphenylether herbicides

Liquid phase of Injector,Detector Column temp. Carrier gas
column packings temp. (°C (°c) (N2, ml/min)
2 % Apiezon L +

0.5 % H3PO,4 220 19% 60
3 % OV-17 250 210—235(4°C/min) 50

Apparatus : Shimadzu GC-7A ( electron capture detector, 63N3 )
Column ( glass ) : 1.5 m long 3 mm dia
Column support : Gaschrom Q, 80-100 mesh

Homogenized sample 50

Extraction

Extract with methanol(50 ml x 2) + n-hexane(100 ml x 2)
Centrifuge the extract

Wash the liquid layer with 2 % NaCl ag. soln (1000 ml)
and (1+1) HySO¢ soln (50 ml)

Evaporate to almost dryness

Saponification

Reflux for 1 hr with 0.5 N methanolic KOH (50 ml) and
add 2 % NaCl ag. soln (500 ml)

Extract with n-hexane (100 ml x 2)

Wash the extract with 1 % HC1 soln (50 ml)
Concentrate to 2 ml

Florisil column chromato h

Florisil 20 g 1 activated at 130¢ overnight

Elute with 5 % ether-hexane (100 ml) and 10 % ethanol-
benzene (200 ml)

Concentrate the ethanol-benzene soln to 2 ml

Gas chromatography (ECD) , GC-MS

Fig. 2 Scheme of NIP, CNP and chlomethoxynil
analysis in fish, shellfish and sediment
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Table 2 Annual production of diphenylether herbicides in Japan

1976 1977 1978 1979 1980
CNP 5249 4035 3973 3789 4755 (107
Chlomethoxynil 0 1762 2360 1808 1436
NIP 34 0 0 6 12

Unit : ton , a8 tec:hnica.l preduct

( from NOYAKUYORANZ)

* 3 total output of the herdbicides in Fukuoka prefecture

Table 3 Residue concentrations of NIP, CNP and chlomethoxynil in Ariake sea water

Sampling Sampling date
i
site Herbicide 1980'50,J\m. 28, Aug. 27,Nov.198110,Mar.
3 A 0,001 0,001 ND ND
B 0,005 0,002 " "
4 A 0,001 ND " "
B 0,003 0,001 " "
A 0,001 ND " "
5 B 0 . 006 " " "
6 A 0,022 0.001 " "
B 0,014 0,001 " "
A 0,001 ND " "
7 B 0.011 " " "
8 A 0. 005 " ”" "
B 0 . 006 " " ”"
A 0 . 03 5 " " "
9 B 0. ool " " "
A:CNP B : chlomethoxynil ND :<0.0005 (ppb)

NIP was not detected in all samples

Table 4 Residue concentrations of NIP, CNP and chlomethoxynil in Ariake sea sedi-

ment
Sampling Sampling date
site Herbicide 1980 J\m. Aug. Sept. Nov. 1981 Mar.
A 0.001  0.001 0,002 0.001 0,001
4 B ND ND D D ND
A 0,001  0.002 0,002 0,001 0,001
5 B ND 0.001 0,001  ND ND .
P Iy ND 0.001 0,002 ¥D 0,001
B " ND 0.001 " ND
A ND 0.001 0,002 0,001  0.002
7 B " ND 0.001  0.001 ¥D
A:CNP B : chlomethoxynil  ND :<0.0005 (ppm, wet base)

NIP was not detected in all samples
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Table 5 Residue concentrations of NIP, CNP and chlomethoxynil in fishes and shell-

fishes caught in Ariake sea

Chlome- Sampling Saapling

Tissue NIP CNP thoxynil area date
Shert-necked clam MV ND 0,002 ND Unknown  jgg,,1980
" " " XD ‘0 n Rev.,1980
Goby " " " " n "
Pan Shﬁll " " " L] " "
Razer clam " 0.004 0.133 0.034 " "
Gody " ND 0,001 KD " Mar,,1981
Razor clam " " 0.001 " " "
Short-necked clam " " 0,002 " " "
Fan shell M " 0,001 " " Jul.,1981
" v L 0.006 " " "
Flathead M " ¥D ND 0ff Oemuta Sept.,1981
Grey mullet " " 0,011 N " "
Sea bass " " 0.009 0,001 Off Chikugo Riv, "
Creaker " " 0.010 0.002 " "

Fan shell M " 0,002 " Unknown  Nov,,1981
" v " 0,004 0.001 " "
Gray mullet M 0.003 0.009 0,001 Off Oemuta Sept.,1982

Sea bass " ND 0.001 0,001 " "
Creaker " 0,002 0.01% 0,002 " "

" " ¥D 0.002 0,001 " "

" " 0.001 0.01% 0,001 " "

" " '“ 0.016 HD " "

" " 0,001 0,002 " " "

" " 0.001 0.004 " L L

" " ND 0.004 0.001 " "
Gray mullet " 0,001 0,021 0,002 Off Chikuge Riv. "
" " 0.001 0.050 0.004 " "

Sea bass " ¥ 0.007 ND " "
" " 0.006 0.260 0.012 " "

" " 0,007 0.293 0,009 " "
Croaker " D 0,048 0,003 " "

M ! muscle V ! viscera ND : <0.0005 (ppm, wet base)

Short-necked clam (Venerupis philippinarum)

Fan shell (Pinna pectinata japonica),

Sea bass (Lateolabsax japonicus),
Flathead (Flatycephalus indicus) .
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Goby (Acanthogobicus hasta)

Razor clam (Sinonovacula constrita)

Croker (Argyrosomus argentatus)
Gray mullet (Mugil cephalus)
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3:3 AREW
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CNP )
; chlomethoxynil

0 10 - 20
retention time
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Fig. 3 Gas chromatograms of diphenyleter herbi-

cides

A ! n-hexane extract of muscle of Sea bass
B ! diphenylether herbicides standard
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