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AE.  Butachlor(N-(butoxymethyl)-2-chlor-N-(2,6-diethylphenyl)
acetamide: CA) 418 ¥5F-2 US. EPA(Research Triangle
Park, NC)olM gdol ARg8Ilem £EE 99.6%A. 5
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A Eell isooctane 10 mi oA 5 ¥7F =3 & olde] &
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2] 1/108! 0.036 ppm(ZLEL)lA, T T2 && LC, w9 1/
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Fig. 1. A continuous flow system for bioconcentration experiment
of butachlor.
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Fig. 2. Changes in butachlor concentration in killifish at 0.0036
ppm butachlor in water.
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0.031, 0293 ppm T FXoIA n-hexaned FEEME AREA
¥z} 85%, 91%Q.0H, isooctaneS FEEUE AMA] 0.293
ppm LA 96%E, EolM9] FEEMZE iso-octaned At
23131t

FAOIF. TAFE YJojtiil FARIE TR ol e |
QEA ol Ak, ARG AAskE o 5 fathead
minnows} A 7Fsd ofF o= FAEy Eg B A7
A ALl gloms FA% S GA 7+ 5 A7)
uj &l At

$A1E AWA butachlors] 3. T5AAE w34 F
Z 9] 25 251:04°CE RASIYAL, pHE 7.0, 834k
£ 5~8ppmS HAEATH. 3 AENT F A FARIE
o, BEFEA AEAF B F=7t 0036 ppmd] LF
ol 7w FAFEE AR T 407N 6212
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Fig. 3. Changes in butachlor concentration in killifish at 0.036 ppm
butachlor in water.

Table 1. Changes in butachlor concentration in killifish and water

treated at 0.0036 ppm

Time (hr) C, C, CJ/C*
-32 2.5+0.5
21 1.9+0.4
-6 2.3+0.8
0 2.3+0.8
6 24+05
18 489270 1.9+0.4 169190
40 372+160 2.8+0.8 133+60
64 169190 2.8+0.2 61+70
90 208+150 2.7+0.3 7760
115 250+140 6.9+0.1 3720
139 190170 4.7+0.6 40+40
163 64+9 2.4+0.3 24+4

*C; and C,, denote butachlor concentration (ppb) in killifish and water,

respectively

Table 2. Changes in butachlor concentration in killifish and water
treated at 0.036 ppm

Time (hr) C* C.* C/C,
.32 1843
21 20+6
-6 1620
0 34+0
6 713+340 1443 5120
18 30561420 1943 161+80
40 6212+2560 217 296120
64 2459+1250 24+4 102+50
90 2305+330 24+7 96+10
115 3040+690 49=+10 62x10
139 2393310 344 73+4
163 1412+790 24+4 59+30
*C; and C,, denote butachlor concentration (ppb) in killifish and water,
respectively
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Fig. 4. Changes in total radioactivity in water.
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Fig. 5. Changes in total radicactivity in Kkillifish.

BCF®] confidence margine 73.9¢14 90322 Gal% L, BCF
o] Bz 8701901, A% (0.0036 ppm)S] A= BCFS]
confidence margin 36.101W 59.7, BCF2] Hggke 5103t}
o] X2 o83} Student's t-testS T3 A3} t=1.9732
2 o) T 3 Pare] QA thEA] WOEE T FToA
BCF#t2 69+28%2 AA3IATE 28y o] FX& Yo
(Cyprinus carpioyo|X9] A& A48 21 Hg C/C,
279¢}, 149 o]¢ W] E2A] BCF gt #4ok= tha A}
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25 Weled sdojx] & Alole fle Ae=m AREEQT.
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717 % EellMe] “Chutachlord] FEE A& 17417 o]
Tt FAT] AASAL, 1TAZ o195 HAR FUTske]
HE Ao =23t Fig. 4).
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3] F7RIA e, 167717 o159 3E77F Fetelle 12417
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Table 3. Bioaccumulation of “C-butachlor in killifish

14~ 140~ 14,
Time (hr) a0° gﬁw:lwt.) (1(():3 III)IQNI\%CE) (1091?;33;&2.) feckcy Butachlor C/C,**
17 48.5+4.0 90.0x1.2 23.0 539 256
39 63.7+6.8 140.4+3.1 14.3 453 102
74 61.6+9.7 171.0£2.2 21.8 360 127
102 60.3+4.2 159.7£5.4 20.2 377 126
135 87.2+5.6 198.1£5.0 29.9 439 151
167 90.9+5.0 185.2x14.2 31.1 491 168
R-6%** 81.0+24.3 43.5+4.9
R-12 51.3x144 44.3+3.6
R-30 10.9+3.1 32714
R-41 11.1+0.4 18.0+0.7
R-52 3.4+04 15.7+£0.7
*QOn the basis of total *C
**+14C_putachlor in fish/total C in water
***¥Recovery period
e 17A7ZRINE 5392 7Y B9, JARH LR 1024177t 50
A szl 1354700 HEA Tl 2718 1674120904 o 17ms
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E 4917 F71sIT). o) Wel ¢/C, HlEE SA Al 01w
Y= ZE Feo) “cFe BF T AolER o] Fo: £
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ARSITHTable 3). AN FEg TN 2T $4 3
2 oAl ol F, FEHe] Y Mol FFH DEA & 3
& butachlor®] ¥& AANE] 2H $AkE] Adlex tiAEA] &
3 &AHE “Chbutachlors &F 30%°12 UHA] 70%= thAk
24 25" AYe € 41 It o716 ARspellx e e
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o3t BAIskHo® ujsgt A&FQ A Felxe c/Col B
H1&-2 394993, SARS AR dlAES] TLCO ¢j3ld A
Ze AR @& “C-butachlor®] BCFE 3359t & “C
Zol| o3k BCF 3] Alktelt} “C-butachlor?te] ko2 A
2kE BCF glol fA1EE 2 & Atk 25 H3EHY o,
“C-butachlor®] &9} $A1E] Alelx] Ak ] widEE H]
£o] M FAESE & F ST

o} 7k A7E uMAM] butachoro] IdH BCF 3k ¥l
3 2 o 2 ol < su) A= Folrt el ol el B
Ao 8T F 7R E7) butachlordl] DI AFE 3
A Mzgiths Zle EAdo] e Ao wddEn). Husi
B)ukAMd butachlore] 73-$- butachlor®] FUEEE 100 mi/min
o], ¥AM butachlor®] FU&EE £ A7delA Bfst
I e “Cbutachlord] AM3HE Yoz AT F e HAg
o] ol ARRE = UEE Smiming] F50E FX8 FU7]
iEo|ek. 22} Al A AselA, “C T C/C, 4
H]-&3} “C-butachlorire] Hl&o] FARHAl W& 2 SAK A
Woll A “C-butachlore] Z2], tlAl & Al AE9] WA =27}
AdAEA FAETT F2E 4 Sl 2elut Fritag” Sl 9
& 2% A} static system A FAEA 7ol L ojFL
A3 FE IFEL T3k U HIEHOE AR
o] 3RIE FErt FRH O FolE W opg} olv] FE
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Fig. 6. Thin layer chromatogram of the killifish extract showing in
vivo metabolites of “*C-butachlor.
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3 AL 3T Aol

4C.butachlors] AU L wjdE tiAHE. AZHEE Fd
4C butachlor®] AN tAAMIE-E acetonitrile : water = 85 : 1521
ANg Bl TLCE F3A] FAo] Zate] Adelx A
7} BA] @5 34 tAES R, @l oF 043 =Y drkE
ML Rst zol ¢F 072 tAHE M-IE 288 < o
(Fig. 6). A& 1727014 “C-butachlor®] Fo] F3 A
sy 39A17k0] HuA Faz BElEe] dgS B F e
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Fig. 7. Thin layer chromatogram of the water extract showing
excreted metabolites of **C-butachlor during the recovery periods.
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1152 3l TLCS AF}(Fig. 7), R, 7] 025904 thAE-(M-
D3 R, 7ol 042 BxolA GAEMID ¥ R, gl 0.73004
dAREMIDE 289 2 5 vk gAakEx & “C
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Bioaccumulation of Herbicide Butachlor in Killifish

Kyun Kim* and Yong-Hwa Kim (Toxicology Reseach Team. Korea Research Institute Chemical Technology, Yusong,
Tagjon 305-306, Korea)

Abstract: A bioconcentration experiment was performed for killifish using nonradioactive and radioactive butachlor.
At 0.036 ppm concentration, the highest bioconcentration ratio (C/C,) and BCF at steady state recorded as 296 and
87 respectively. And at 0.0036 ppm concentration, the highest C/C, ratio was 169 and the BCF was 51 at steady
state. Considering the experimental variation of the BCF’s, the BCF of butachlor was tentatively determined to be
69+28. And the "C-butachlor and its metabolites depurated about 50% within 12 hours and 90% within 30 hours
after depuration experiment started. And in vivo metabolites, designated as M-I, M-I, and M-III, were found in
killifish and the excretes as butachlor was metabolised.
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