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ABSTRACT

This study was performed to investigate the bioconcentration of IBP, methidathion and piperophos. The
BCFs(bioconcentration factor), depuration rate constants for three pesticides in zebrafish(Brachydanio rerio)
were measured by OECD guideline 305. The concentration of test pesticides were one-hundredth and one-
thousandth concentration of 96-hrs LCso in accordance with OECD guideline 305. The results obtained are
summarized as follows:

The average BCF values of IBP were 5.31(n=4) and 7.30(n=4) at one-hundredth and one-thousandth
concentration of 96-hrs LCso. The average BCF values of methidathion were 8.72(n=4) and 11.25(n=4), the
average BCF values of piperophos were 34.30(n=4) and 42.60(n=4). Depuration rate constants of IBP were
0.09(h™) and 0.08(h™), half-life of IBP were 7.70 and 8.66 at each tested concentration. The concentrations of IBP
in zebrafish at low and high concentrations rapidly decreased after 12(0.243 pg/g) and 12 hours(0.040 ug/g).
Depuration rate constants of methidathion were 0.40(h™), half-life of methidathion were 1.73 at one-hundredth
and of 96-hrs LCso, respectively. The concentrations of methidathion in zebrafish at high concentrations rapidly
decreased after 6 hours(0.18 wg/g). Depuration rate constant of low concentration was not measured because
methidathion in zebrafish was depurated in 6 hours. Depuration rate constants of piperophos were 0.15(h") and
0.44(h™), half-life of piperophos were 4.62 and 1.58 at each tested concentration. The concentrations of
piperophos in zebrafish at low and high concentrations rapidly decreased after 12(0.26 pg/g) and 6 hours(0.015 ug
/g). It was suggested that high BCF of piperophos was due to high Kow(octanol-water partition coefficient). The
possibility of bioconcenration was not likely to be high because of its rapid Keer(depuration rate constant) in the
enviroment. It was suggested that low BCF of methidathion showed lowest Kow as well as the most rapid Koee.
Therefore, the possibility of bioconcenration was not occured in the enviroment. It was suggested that the BCF
determined for IBP was lower than that of other pesticides due to high Sw(water solubility), slow Koer. Therefore,
IBP revealed little bioconcentration effect on in aquatic ecosystem.
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X acetone, acetonitrile, ethyl acetate, ethyl ether
% n—hexane2 WakoAHYE) 2] pesticide gradeZ
AbESE T, & o] &4 A X MILLI-Q-
PLUS Millipore) &+A23AE AM-8IIth 1A
4} %% (Solid—Phase Extraction) ol ¥ WatersA}(®]
) 9] Sep—Pak Plus(florisil) cartridgeE AHE-3}9)
o}

3 A¥sek

AdFekE Al SN AlEEE /7104 &
oFel IBP[S—benzyl O,0—diisoproopy! phosphoro-
thioate, 95%, (5)73-8], methidathion[S—-2,3—
dihydro—5—methoxy—2—oxo0—1,3,4—thiadiazol—
3-yl methyl O,0—dimethy!l phosphorodithioate,
95%, (F)73%5], piperophos [S—2—methylpipe-
ridinocarbonylmethyl O,O—dipropyl phosphoro-
dithoate, 95.5%, (57) 73-&§) & A3+

2. AE

1) IBP, methidathion ¥ piperophos®] BAlol=
A8 (LCs0)

FAo=AAE Y AYZAL OECD guideline
2030 W22 AL FxE 25%25%25 il
ASHA el 252 15 £ %31, zebrafish
1071E] 8 17282 10 L 48FS Q) A8 S 69
o} Z} “gobo widt HA S H2(0.1, 1, 10, 100 mg/

Table 1. GC conditions for analysis of pesticides

.tﬂ%]z

-0z

rd

0)E A, A AP E Al o, ou]Add
S 7)%3te] B AdoA 100%%9 5= (IBP, 30 ng
/ £ ;methidathion, 50 mg/ £ ;piperophos, 20 mg/ £) %}
HeE 5 (IBP, 5 mg/ L ;methidathion, 10 mg/
{ ;piperophos, 1 mg/ £) Aol 2 5749 5= (BP,
7,12, 17, 22, 27 mg/ £ ;methidathion, 12, 21, 30,
39, 48 mg/ £ ;piperophos 2, 6, 10, 14, 18 ng/ £) &
Qe A SR FAEst 8T U2 s F
3,6,12, 24,48, 72 2 96A|1 7t A A A& 5}o] Al
g ANAE JES . AL AP 2175 HE
A HEgo] Qle AHE A o3Rom, At A4
= SA AlASIA T LCso3k2 SAS/PC(Version
6.12) & o] &3 log scale 7t 52559} probit
scale®] AFRNAETS) A4 02 RE 50% At
FEHZ Moy, AR AP e HHYs
Atk .

2) IBP, methidathion % piperophos®] AE%5&
4%

AEEEY NP AExAL OECD guideline
3058 Wtk & A¥sE £EEL GAPOR
ARt FAE AAS EL 202 g3 o,
APgE 2 23511T, pHE 7.5~7.6, $&844
71~73mg/ 4 Rt HolZF-2 A7 Bk 1
4 13 Bur] FAY 1%l sl e ¥53)
AT &2 Holg} vidEL HolFF 1417 F9

Item IBP methidathion piperophos
Instrument Shimadzu GC-14A Shimadzu GC-14A Shimadzu GC-14A
Column DB-17 DB-17 DB-17

capillary capillary capillary
30m X 0.53 mn(1.D) 30m X 0.53 mn(I.D) 30m X 0.53 mu(1.D)
Detector FPD FPD FPD

Column temp.

Injector temp.
Detector temp.
Carrier gas

Air

Hydrogen

Type of injection
Injection volume

initial temp. 1007
initial time O min
rate 5°C/min

10°C/min
final temp. 150°C
270°C

final time O min
0 min

280C

300C

N2, 1.0 m¢/min

60 kPa

60 kPa

Splitless

14l

initial temp. 160C
initial time 0 min
rate 10°C/min
final temp. 260°C
final time 5 min

280C

310C

Nz, 0.8 m{/min
60 kPa

60 kPa
Splitless

140

initial temp. 150°C
initial time O min
rate 10°C/min
5C/min
final temp. 260°C
270C
final time 5 min
10 min
280C
300C
N2, 1.0 mé/min
60 kPa
60 kPa
Splitless
1l
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il AASACE B 16417 29, 8217 &
Z1& FAs /Y Ay 75%X30X
45 ecnQ) ASHA FE TR 92100 L9, 1
3] AR A] zebrafish 2078 & 1202 AHEFloH,
T ] R e 7171 A8 S 384 whE3)
Aok BV & 724 5N 0 R, A¥ 5 [BP,
methidathion @ piperophos® 7% 96417+ LCso
FEE SA3t] o] FEE VFoE 1/1005%(L
F5) 9 110008 E (AR oA AESEANES
AABATE A5t A3 8 A5V
s IBP(14 pe/nd, 1.4 pg/nl), methidathion (22

ug/md, 2.2 pg/ml) 2 piperophos(d ug/mé, 0.5 ug/
me)§H& Z+7F 5 ¢ A 24 A1 7t} FE3)
o8 $EEZ mixing chamberolx 100H] 3]
3t 300 mé/minC 2 HBL 22 FFatich zt
2k2] bioconcentration factors (BCFS) gt< 6, 12,
24, 48, 72413k B AF T 42y 245t AbEst
Aot ZF wofe] BT EY A A A ¢
GCY A& AP Fa2P 9 PAM
(Pesticide analytical manual)?? ¢l w2} IBP,
methidathion 2 piperophos& ethyl acetate 10 mé
of] 3o Z+z}F 1000 wg/ml E1 Al stock solution= a%t

| Sample(=5 g)

]

‘ Blending

anhydrous Na:SO4 4 g

| acetonitrile 30 mé, shaking for 5 min

Extraction

filtering through GF-A filter -

acetonitrile 30 m?,
shaking for 5 min
—
——! Cake I

I
| Filtrate —|

|

I Acétonitril layer 4‘

L Dehydration column —]

column washing with acetonitrile 5 mé
add eluent
evaporate at 35T

L Concentration j

nitrogen evaporation
solution in Sml n-hexane

Sep-pak florisil

washing with n-hexane 10 m¢
eluent n-hexane : acetone(8 :2)
fraction 20 mf

evaporate at 35T

L Concentration

nitrogen evaporation
solution in 2 m{ ethyl acetate

GC-FPD

Fig. 1. Extraction procedure of pesticides in zebrafish.
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Sample Water(100 m¢)

|

n-hexane:ethyl ether(4 : 1) 50 mé

stir vigorously for 1min.

Extraction

]

n-hexane:ethyl ether(4 : 1)
50 mé

[ ]
——r Aqueous layer J r Organic layer J
l Dehydration column ‘
column washing with n-hexane 10 m¢
add eluent
evaporate at 35°C
[ Concentration J
nitrogen evaporation
solution in ethyl acetate
| GC-FPD

Fig. 2. Extraction procedure of pesticides in test water.
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ticide analytical manual)?? ol wskoo wjd&E
A= (depuration rate constant) 8] A& 1wl 59
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1. ABs2o 348 AIE

3482 zebrafishell A IBP 90.1%, methidathion
89.4% 9 piprophos 87.6%% 1L, A g ol A= 98.7
~102.3%°1%tt. =5 5 g9 o HE2AE A9 A
4= 100 mee] B BA o7 ol HEAE
0.01~0.001 ppm EAS .
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Table 2. Acute toxicity of pesticides

.. LCso(mg/ £ )

Pesticides . — 48th 72th 96th
IBP 15.5 14.8 14.4 14.0
methidathion 31.5 28.3 25.2 22.0
piperophos 6.2 5.7 5.3 5.0

2. N2 SHH=Y(LCo)ME

IBP, methidathion @ piperophos2] 24, 48, 72 4
96A]1712] LCso ZH2 Table 29+ 7t} 96217F LCso
2k& IBP 14.0 mg/ £, methidathion 22.0 mg/ £,
piperophos 5.0 mg/ £ & ZAFE ST

3. BCFe} M ST Al

OECD guideline #1712 wkal 96A17F LC509]
/10052 (25 5) 9 1/10005 % (AEs5) oA A
5548 L Y59t

IBP2] 96A17F LCs0 £ 57t 14.0 mg/ £ O 8 ZALE
glomF o] F& 9 1/100¢! 0.14 mg/ £ 3 1/1000¢!
0.014 mg/ £ M 6, 12, 24, 48 L 72A17F A3 9] o
FAN 5HEHE, A 9] » % = BCFate 73k

=) A~ ==
2] gt

1= A
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Table 3. High concentration of test IBP in zebrafish, test
water and calculated BCFs

(meantS.E.)
Fish Test water *
Hours gl (ug/nd) BCEs
6 0.63 +£0.009 0.14 £0.009 . 4.50%0.07
12 0.67 +£0.009 0.13 £0.009 5.15+0.06
24 0.75 £0.015 0.15 £0.009 5.00+0.06
48 0.76 +0.015 0.14 +0.009 5.40 +0.06
72 0.74 £0.015 0.13 £0.009 5.69 +£0.05

* BCFs indicates 6, 12, 24, 48, 72-hour bioconcentration
factor.
Test concentration : 1/100 of 96hr LCso(0.14 pg/mé)
Each value represents mean = S.E. of 3 experiments.

Table 4. Low concentration of test IBP in zebrafish, test
water and calculated BCFs

(mean=*S.E.)
Fish Test water *
Hows  uglg) (ug/mt) BCFs
6 0.107 +0.007 0.14 +0.001 7.64 +0.09
12 0.115 +0.007 0.15 +0.001 7.67+0.07
24 0.110 +0.007 0.15 +0.001 7.33+0.07
48 0.106 +0.007 0.15 +0.001 7.07 +0.07
72 0.107 +0.007 0.15 +0.001 7.13+0.07

* BCFs indicates 6, 12, 24, 48, 72-hour bioconcentration
factor.
Test concentration : 1/100 of 96hr LCs0(0.014 pg/mé)
Each value represents mean X S.E. of 3 experiments.

A= Table 3 W 49} o) AF Aol 5%
A=} BCFak2 & TnTolA 22 1247k o] %o
AR 22t 722705 A Ao
o (Fig. 3(A), Fig. 4(A)), 2 & mEX oA
5.31(n=4)3 AEEo)A 7.30(h=4)0.F Jehgr}
Zebrafish #lollA IBPS] vl EEAMEE F5)7)
38k 6, 12, 24, 48A13F wjd A¥ AFE= Fig.
3(B) Y Fig. 4(B) ¢} 21t} [BPY] &4, E 1
L9 AFEelA 0.09h719) 0.08h7 0] 1, Wizt

Test water |

i BCF
? 5.69

ug- mi—1andug g -1

f1 ] I I
0612 24 48 2 A
Hours

71 7.70 ¥ 8.66A17 ol T). i FA U A IBPY
FEE 2L Ak A 12470 Fe =
0.243 pg/g % 0.040 pg/g ©)3tE HolA dlFE Hj
A=tk 2S4S 30k ‘
Methidathion®] 96A137F LC502 22 mg/ £ o=
2, 1/1001 0.22 mg/ £ 3} 1/10002! 0.022 mg/ £
A1 6,12, 24, 48 9 72A7F A 9] o FA HEA
T, A8 39 55 9 BCFY 233 Table 5
9 67 2t o] F AolM e FEA L9 BCFae
IBPE] 73-9-2} vl37R 2 124)7F o] 3ol A FAke] of]
Tgate] 7247 A9 A5 (Fig. 5(A),
Fig. 6(A)). BCFat2 12717 el 72A13F Afolof| z
FES AsEo)A 2 872(m=4) % 11.25(n=4)
2 ZAHEGITE Zebrafish Ao A methidathion®)
HASEATE F317] Aste] 83t 6, 1241742 H)
A A¥ A3+ Fig. 5(B) 2 Fig. 6(B) ¢ #t}.
Methidathion®] W] & T2d<mE 15T o)A 0.40n™
o|H 1, W)= 1.73A47ke 2 ZAMEGItH AsE
X = 6AIZEe Y wd = o} m g aka=9) nkzd
718 7 + UUh AFAN A methidathion)
FEE ILFEA 6A1ZF o] Fof= 0.18 pg/golstE
oA 7 v = Avhe A& & S Uik
Piperophos®] 96A17F LCso X7 50 mg/ L 02
ZAE o] o] BEE 7]F 0 F 1/1002 0.05 my/ £ 3}
1/1000%! 0.005 mg/ £ o4 6, 12, 24, 48 & 72A|7F
Ao o FAU FHAE, A 29| 5 9 BCF
o] 4845+ Table 7 @ 83} 2t} Piperophos
0.05 mg/ £ 2} 0.005 mg/ £ A o5 Afol|A] 2] w2
A=t BCFat2 F 5ETolA 2k 12X7F 0] %9
AR 23t 7247H5e A YA FT)
(Fig. 7(A), Fig. 8(A)). BCFZEE 12417 o)A 724]
2t Abole] LEEOA 34.30(n=4)F A XA
42.60(n=4) 2.2 FAE ). Zebrafish Al
piperophos®] Ml & TS F3)7] goto] =35

Clean water

BCF
5.69

ugr g -1

0.00
U S Y VO

0612 24 48 B)
Hours

Fig. 3. Intake(A) and depuration(B) of high concentration IBP by zebrafish.
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0.000

L

0612 24
Hours
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Fig. 4. Intake(A) and depuration(B) of low concentration IBP by zebrafish.

Table 5. High concentration test of methidathion in
zebrafish, test water and calculated BCFs
(mean* S.E.)

Table 6. Low concentration test of methidathion in
zebrafish, test water and calculated BCFs
(mean*S.E.)

Fish Test water " Fish Test water *
Hous — ugrg) (ug/md) BCks Hours grg) (ug/nt) BCFs
6 1.45 +£0.009 0.22 +0.009 6.59 £0.07 6 0.20+0.009 0.021 +0.001 9.52 +£0.02
12 1.85+0.009 0.22 +0.009 8.41 0.07 12 0.23+0.009 0.021 +0.001 10.95 £0.03
24 1.87 +0.009 0.21 +0.009 8.90 +0.06 24 0.24 +0.009 0.021 +0.001 11.42 +0.04
48 1.93+0.009 0.23 +£0.009 8.39 +0.05 48 0.25+0.009 0.022 +0.001 11.26 +£0.03
72 1.93 £0.009 0.21 £0.009 9.19 £0.06 72 0.25£0.009 0.022 +£0.001 11.36 £0.03

* BCFs indicates 6, 12, 24, 48, 72-hour bioconcentration
factor.
Test concentration : 1/100 of 96hr LCs0(0.22 ug/mé)
Each value represents mean+S.E. of 3 experiments.

6,12, 24417+2) ed 2% H3= Fig. 7(B) ¥ Fig.
8(B) 9} 7t} Piperophosl) MjALEEAFE TEE
9} A EellA k2 0.15h7 7} 0.44h7 01 11, W
71& 462 W 1584702 2ALE Tk o Fal ol
A piperophos?] EE= LY AEEolA 124]
ZF 9 6AIZE o] Folli= 0.26 pg/g D 0.015 pg/g o8t
2 dojx thi-2 v d= ke AE & 5 YT
olAke] Aztellx IBPSF methidathion X pipero-
phos™= zebrafishA ol 1% A Tor BF
12217y ool AFA el 2sle] o o)ide] &3

Test water

4.00

8CF
9.19

ug- mi—1andug o0~

Ll L Il

0612 24 48 72
Hours

(A)

* BCFs indicates 6, 12, 24, 48, 72-hour bioconcentration
factor.
Test concentration : 1/100 of 96hr LCs0(0.022 1g/mf)
Each value represents mean+ S.E. of 3 experiments.

o] eojiix] ¢kttt Table 9= A&8-52Fe] BCFEL,
v & Ake FullAlE, 8498 AEd Zolt)
BCF#-& piperophos, methidathion, IBP &A% &
gFom w3 = methidathion, piperophos, IBP
Fog wgth Fokd &4y e AHE FoF
E3iea JAQ wulArst F844E 2o 9
piperophos® BCF#o| &2 o]+ E9AI+7 2
7] W&otz A7 Hw, IBPE w4 & A7 &
+ol= E78tal BCFako] @2 212 AE wof Fol
A EgAdo] 71 A7) wiiEeletn At 4RkA
Clean water
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Fig. 5. Intake(A) and depuration(B) of high concentration methidathion by zebrafish.
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Fig. 6. Intake(A) and depuration(B) of low concentration methidathion by zebrafish.

Table 7. High concentration test of piperophos in zebrafish,
test water-and calculated BCFs

Clean water

BCF
11.36

Hours

A 115

B)

Table 8. Low concentration test of piperophos in zebrafish,
test water and calculated BCFs

(mean* S.E.) (mean=S.E.)
Fish Test water # Fish Test water %
Hours ety (ug/nd) BCFs Hours (gl (/) BCFs
6 1.21 +0.009 0.04 +0.009 30.26 +0.30 6 0.167 £0.001  0.004 +0.001 41.754+0.51
12 1.42 +0.009 0.04 +0.009 35.50+0.67 12 0.204 20.001 0.005 +0.001 40.80+0.67
24 1.50 +£0.009 0.04 +0.009 37.50+0.54 24 0.214 +0.001  0.005 +-0.001 42.80+0.49
48 1.63 +0.009 0.05 +0.009 32.60+0.62 48 0.219 +-0.001 0.005 +0.001 43.80+0.53
72 1.58 +£0.009 0.05 £0.009 31.60+0.77 72 0.215 +£0.001 0.005 +£0.001 43.00+0.58

® BCFs indicates 6, 12, 24, 48, 72-hour bioconcentration
factor.
Test concentration : 1/100 of 96hr LCs0(0.05 pg/ml)
Each value represents mean+ S.E. of 3 experiments.

o2 AU AR HEZ g7 FulAg
(logPow) & piperophos 4.30, IBP 3.21 %
methidathion 2.200]%1th?®72” Neely 52¥0] A2k
3t logBCFol o3t logPowd 3] #4141 1ogBCF=
0.542logPow+0.124°] ulg} IBP, methidathion %
piperophos® logBCFE «l&sha 242; 1.86, 1.32,
2.457} ®r}. w3 Veith $290] A|qH#HogBCF
=0.85logPow—0.702.2 logBCFE 9533 IBP,
methidathion % piperophost 242} 2.20, 1.17, 2.96
o] %31, Kanazawa Y7} A|2t3t logBCF=(1.53

Test water )

~ 200 O
= Fish ! gcF
$ ; 31.6
b .
8
n 1.00
S
3

0.00

0612 24 48 . 72 (A)
Hours

* BCFs indicates 6, 12, 24, 48, 72-hour bioconcentration
factor.
Test concentration : 1/100 of 96hr LCs6(0.005 gg/ml)
Each value represents mean £ S.E. of 3 experiments.

logPow) —3.303-8 AF&-3}] logPowE5-H logBCF
£ oJZ3bd IBP, methidathion % piperophos?t 2}
7} 1.61, 0.06, 3.28°] o}k 3t AU HF 2] &
5% oA 84 (ogSw)2 IBP, methidathion &
piperophos”} Z}Z} 2.60, 2.30, 1.400]t} 25727
Kanazawa'>7} A8 8340 8 sA4Q
logBCF=4.68—(0.5910g5w) 2. 2 %-€] logBCFZ <
Z3b IBP, methidathion % piperophos< 2+7Z¢
3.15, 3.23, 3.8571 H}. 919 B uatEo] BuiAS
v =84 o 2 ¥ $33 IBP, methidathion 2

Clean water
2.00

BCF
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ug- g —1

0612 24 (B)

Fig. 7. Intake(A) and depuration(B) of high concentration piperophos by zebrafish.
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Fig. 8. Intake(A) and depuration(B) of low concentration piperophos by zebrafish.

Table 9. BCF and depuration rate constant and
physicochemical properties of pesticides

IBP methidathion  piperophos
BCF(H) 531 8.72 34.30
L) 7.30 11.25 42.60
K{™)H) 0.09 0.40 0.15
(L) 0.08 - 0.44
log Pow™ 3.21 2.20 4.30
log Sw* 2.60 2.30 1.40

(H) : high concentration : 96h-LCs02] 1/100,

(L) : low concentration : 96h-LCs02] 1/1000

K(h™) : depuration rate constant, Sw : water solubility

Pow : octanol-water partition coefficient

* Data were pesticide manual(Montgomery, 1993; Tomlin, -
1995; Montgomery,. 1996)

piperophos®] BCFE 2 d-7ellA 539 BCFe} &
2 Zjo] & Bt} BCFA 932 v]xl= Aol 3}
e E-Sgg HulAls, 84, 24, ol
B, B, RAEAA Fo] JrkP30 hed) Hul
ATt F84%0 7 BCFE 43712t A4
BCFE &4sh= 7o) 1 4&8 498 925 A
Aoz Azhdrh Tsuda 5172 o8] APoIFE& A}
43t 15%9] 7194 59k BCFE &43e
dl, §710A ke B2 o254, & EAF
a8 n wE AR S 58 23S B2 PowollA
F4%¥ BCFtETH AA) A8ojFodA SH=E BCF
# ol ¥ A8 B}t Kanazawa'®&
topmouth gudgeons ©] &3l [BPE £33 15%
9] A&Alo) dhe 717 BCFE &3 3to), EullAl4=
ot 84 9 LCso7te] AAaAdE B sttt 1715
~20 pg/ £ 2] APFEANA 14U A S Y3}
A& IBPY| BCF #2 248 nrf o4 vhA velsdt
t}. 3k Tsuda'”E killfishZ A3 ojF o2 st
flow through system W o2 A3AEL 35 pg/l

oA 72A17F A&+ A7 BPY BCFEol
51Mm=5)8 BA% Ao} $Akarith Serrano®
= Mediterranean mussel& |48+ methidathion
o] BCF& &A3sth A85% 1 ug/ml oA 354
7+ A3 S 433 [0gBCFY] ko] 2302 £ AR
o 18R = E=A Vel o]l 22 BCF#Ee A
o= HEolE7e] APy, midET 9 iAlay
Rz 9] zlolof 71 gcha Azto] "}, Cairns 53
o AY AFL BE, ofF A9 A, At
A A G0l BCFatT 3] 21 #=d/do] gl A
07 23194t} Seiichi® ¥ shellfish 3%< o] &
o] BPMCE 283t 17329 sofd tf$ BCFE &
sla, AEAFY Aol E A& (biotrans-
formation rate) ¢] z}o]el] 71918}t ¥ 18k}
T W TPE 37kK AgolEE Argste] 7t
vldo] EA| ok 353 /719 4A1R] chiorothalonil
9] BCF#& 8ta A ¥ e1E7ke] BCF3E 2lol & A
ety Wi d ST AR th2 Y] witeleta 3l

o},

Ol
-

o

vaZ B

ZebrafishE Aol F=Z 3od, flow through fish
test ¥ © 2 IBP, methidathion ¥ piperophos%]
BCF &} Wi & =448 A5t d85oFs] 96
A7k LCs0: IBPE 14.0 mg/ £, methidathioni= 22.0
mg/ £, piperophos¥ 5.0 mg/ £ 2 AT A
oke] LCs09] 1/100¢! (IBP 0.14 mg/ £, methidathion
0.22 mg/ £, piperophos 0.05 mg/ £) 5%} LCso
2] 1/1000%1 (IBP 0.014 mg/ £, methidathion 0.022
mg/ £, piperophos 0.005 mg/ 2) AETolA oF A
e 5% F sl ] 25 1243k o] Fol 47
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