ISSNO 1880-5701

Ne. 28
December, 1988

BULLETIN

OF THE

AGRICULTURAL CHEMICALS INSPECTION STATION
Ministry of Agriculture, Forestry and Fisheries
KODAIRA-SHI, TOKYQ, JAPAN

RSB

£ 28 =&

i f1 63 £ 12 H

RAKE B BRERER

(| w # H~ T i)


shiori sasaki
テキストボックス
ISSN　1880-5701


UL ®» K

FAEFAEREE S, ThWEERL L - THECHRERGRP TELh i & EhbL,
K2 UHE { OREBMVBINE S Y, NEBASEEDOMABBRILOMSIE /5L,
BRMEMECE > THEDOAELETH -7, TOL A RO § & T, MEMEOHE
HEHENTETE D, BEIOWT i chboEbiziELicdoBRy o T 5,

SEBZEFINIEEOZLITE, RO OREXTELH TRBIETHY LD H
A3, REEIG—RECEIRIC DI THEASMA Z L5, FRBREEMSICL - Tid,
AP T ORI TREDETLSCEEHDIZDT, COL3 R EICHLTEL Hh—]
DOXEHTE B L 5 EREATOREL L, BEIROMEL >HRHLHEERH > TaTH
BEIBTHA,

BEOHERBOEETEZHMET A LB, 19T, 6G L PHIESTEA SN, BEROH
MEBEMICH T AR b —RL , TOMBEEICMEL 2, ZREL2WMABZ L E L/
2o XNAEELOBFETIR, 74 VHERE, 4 ¥V XICRNTHEK AV L OB T EBRR
DHFERE SN,

Pl 5 asho o ¢, MME2EEOERNE, AEMREO—MWm2EikL Il 2R
fiLicoT, BRED—o CHiEL TR 2O IESEN T,

FE34E12 5
B I
woF & A&



HAFOE i s of B SRR T O B I
[ ¥ v 4 T L T T e P P PP P TR EP PP RPTRTIEPPN 1
I A S T R D e T R PP PP S PRSP PP PP PP PIPRTTPPISPPERPR I 1
P T Y OO OO S 1
IoBTE IR oo ome e e e e 2
L8 PP 2
R T S 1 O S PO 7
3. MEEOHE SRR O (S RE BT R B ERIE -rerrererr et 8
A, BRTEISHEUBFE  corereorererere oo TN 8
B T ML oo 8
T LT L LI LTI PP PP P ST PPT TP TRTS R SEPPRPS RSN PR 8
. g SO PP s
L 7 T P g
TR e b A P P PO, 10
BRI R REIESR  corr e o e e 10
T - T P il
W HBTTE « FEED e e e e i
LT < = O O O P P PP eI Y P i1
2. ,ﬂ’% ’%‘.?fé?ﬂf—:t Efﬁﬁg . -j’ﬁaf; ....................................................................................... i1
3. TR F B IEE - BEIH oo e e e e e 11
S - - 12
Lo BEEE - GEEL oo 13
2. H&%ﬁm?{ﬁ’m . ﬁ}fﬁg ......................................................................................................... 13
T o N 1 - T g O O U P 18
B &
EHEE . S ARBRUE -HAEy ov b3 7 i ARERG SR O OHRAE 18
fol w3 BT - BEEHT - HEAEE D SEREICH T A S FOBEHEE e 26

P

SRS R



BULLETIN OF THE AGRICULTURAL CHEMICALS
INSPECTION STATION

No. 28 (December 19882

CONTENTS

Outline of Main Activities of the Station in 1987 (April, 1987~March, 1988) - vorierriiinnninennns 1
Originals | ’
Ishii, Y., : Cleanup method for determination of pesticide residues in crops by gel permeation
chromatography and liguid-liguid partition chromatography -cocorocmeeorasrriann. 18
Yokovama, T., Saka, H., Fujita, S, and Nishiuchi, Y., . Sensitivity of Japanese eel, Anguille Japo-
nicﬂ,io 68 kinds Of agricultural Chemicals .................................................................. 26



RG24 FEIT V) B BRI T D SE B EE

| EHEOHE

1. FAME

HSERE R, BRESCE - T BEELEROR
TS 2L LY, FHOS 2EEEEOME, @t - &
BEBORSE & 2 OMNfe AERALR Y, BYEERLS
OFER I EREFORFEO LT, RN OTEN 25
BRI LTV,

L LA s, WHEOBHEPE D& CFSREEL <,
—MEREYOTBHONSE, FHNEET TOWRENHE
#, FNED L O RNEREOHEIC >0 THAN D
b AL TF RTINS,

cok 3 afffonc, BYEBE - BEE6IENER
OBHFHE OWE DL el TORBOE AT
BTG, KERERTHESOBBSESh>25 5,

235 LR ok clEtkod b v eIz E Tmic B
L, e ofRdnt, BEEoETHE, PEEdRpneg
WANBIEST Tk BEEZ T ET,

VG2 BE AT 1 35 1T A BEEE O TR TR % Al 20T & Hy
BLTASE, FEENEIIEDRENER52, 7% &
RIEH SRR A iohs, BEHH15.6%H &Nk
Bl, EETIZIE %HEDE8.95 k&, HEE
RbizouTid, RebAidsi4, 0%, MEHH 8.6 %M L
th, 2ETIXL 3%BHOE.8F 81,

Fio, HESRE T, BHE0.2%8, BAINE6.6
oll, BREAD LT RMELD, 2HE TR0 BMYL
4, 107G L7 h, HMESETE 2.0 %EO3, 92580 &
Ko T B, J04 5 WARERIZHER, SH~<x-x& 4
Wb L, BEAEOHOarA TR - TRETER
BARBIFBMLLIDEL STV A,

—F, BEREHIOREL, E12 FEEORLIOE
#H, ROSME LT 2 B ER D 6 Ol R Y
BEICIGA, PR AromR L WREE, Rmswo
HEPBEATLS,

D& 3 HHFOD T, TEOBREFTELH OEMIZ
KDL I THAB,

1) FHL&HomFidaE chLeelnu i,

2) FREEF, MRt RESMORFHPBEL2,

3) EHOZEbicEs, RBED PN L T35

ERPREABEORTSERE LTH L,
4}y YL aoq FROBEFPz VT 2Fa -
EeREEORRAOBRFHEN 2,
EEOHEEYE, AR Sosdaiske g - T,

PEREPARCN$ 2 BEOTERECH T 5 i
DHEE>TETNS, COicth, [HERGES
F2OFALENEoWmbe20 T (HIEE2 A6 R
HIT6LREECIA6 SN EERR RilE ) it A REOE
FEERER2OTOELEER, EWESSO [RETEE
HAHE] PEEMCEE AT R, £, [ESo
BEEFICR A EERBEHOIE V2T (T
60LE 1 A28 H i 1350 B E842005 AR R B Bam s ) 1T
LT MBEOMERBOFF 1 F54 4 3EH2 D
A, BBEHOENENERE, RSN TORES
ETFL, GL PHIRES % - THEORSEIM &N
WAL DELSTER,
BERERREER o T, HEF 7 L xS On
BDOT Y e T o T ATE-S S EUEN A TIREILIRIG
EHEDLNTH S, KHECERILL - THHCHRE
ERSEDLohT S, iz, EMBEE 1 F25F T
FEuE TR+ 5 QilioEBH ) i3 5
[EESERATOHBEITE - FEORE LEEREN
OREZOLT | (HMeZES BN AT RERNKRE)
Ml aht, S8, MEFEohie-S SEFOIE, &
HEH-TH e LTS,

2. EHFORET

BEEFRICMEDS - LRSS ORfTRSoLsh T

Hh,

(1) BBRIFES

FAA H I &

62, 3.25 | MR eEkiE TS o8 % | BSE605
BE§ 3B

(2) HHE%

EAHE jij! B s =

62, 7 8| ZEUE . ZIF HRA T o kR | G2REEITME
B4 3 A oFME (IE ) I
T

62, 831 | MIEREF OB TF - | CBESSTS
TRORE LRSS T ot
Bz

62.10.13 | BEEDEIIT DT B2ETEN63355




Bo% R o®

I BEXEH

1. BERE

(1) BERZORE

B2MRIEARAN IC TR S o R 2,540 T, FOMK
IR RIS, EERR), 060, BB eRiTr
FERBEEOWTONEEEER (HEILEASE) 58047
Holie MERFICHE~S LHRERIMD, HEME
RIS, NHEESREEnL, ch s koSSR
i2HmL i,

WRER shi b et &l (Bmme, &
RIS, MREMO, EhREHEAL ) ey, RIS
R a e EARNIZETRUE (B hIZ0, B G, BhinE
RIS, EREERIZS, MR EREN2 ) HBHRaNn, B
Z2HL &Y oRIzesHE (HaR2e, RiEFEFIE, B
HEHIG, MREF4, EPEERERIS, 2ofb3 )
Bz, cho QERSWAIEISHE, BR&H
20FREH, HTMRI2IEAE, FHEML IR TH -,

WHBE s B0 PSSR, BhR120
{tF (36% ), BUEFTIE (21% ), BEREHOE (12
%), FREHIQ0H: (279 ), WipneLziiision: (3%),
2031 %) TH Y, BREAOEZFICkD 2HE
MENLICOPBEY o, (B ERCE2 ZBE)

BRABASOFIETSEROEAETRBZRO L #
hTHb.

oo 285

OHEAER S RBELTEIDELT, LEDNRE
LE RS LTRAA Y LEE, BRSO TS A
YHIEHLTDD VPR, HIREYLTATn=
AIKEIA, < huhoF T A VIR L TDD VP $A,
b EO~EFICE L Tkt FukffinsEsEshi,

B=AF-RERSHRLAIBLDELT, BORY
0T H WL THAY » THA, FAF42 b
o FF LT AN, BIKEE, ZHOBERIHEL
ThY 7ok kKR, £94 20— OERAER
HLTARLT rwad kTR, E350hAZD O
AR L TAL 7 2 LERAIRIMER SN,

iz, HRARCERERPEMLIIEOELT, &
w5 DDRELFICH L~ kKRl 4 Foos
KA, P FQERESIHIEEHLFT T s AR A
FAAREF, <o 3 AKEA, 4 F e oF KR,
TOREDP FHILN L7 e v Pk ahi,

(@) FRLEFMOESR _

CRREREERT I R &1 & L 2L TS
gah, S@MCL 204 FREREN 6L SH26MEH,
SR - BVHOL . EBRE BT L T AREAIN 5L
BB MHEE I C EpsET -,

cMsOFRILEYONME, FUEsoEEFE
FEILOEEHTHY, HEREHRFTOERFES
OHERROEBHTES,

Bk BEREERIEETE

MO & 58 59 60 61 62

oA 8 = % 255 280 374 335
®o@ W 187 (486) 82(32.2)|  88(3L4)|  97(25.9)|  120(358)
#ow A & (22.1) 64 (2510  72(25.7)| 80 (214)]  T1(202)
B omomo Al 64 (16.6) 44(17.3)|  40(143) 137 (36.6)|  41(12.2)
R 32 (8.3) 55 (21.5)|  64(22.9)|  52(139)]  90(26.9)

Bo% o® M 0 0 0 0 0

#oox W 5 0 0 0 0
W 8 A S0 af 3.9 o[ 57 A2 K38

x o f 9 7 10 4 3

i % 2. 1340 1,482 1,837 1, 600 1,625
3 1,727 1,737 a7 1, 974 L90

8, 051
CHRTHEEER | Lo 712 430 331 580

7 METNGRAE O BaR NRYE
bHLEILL D,

3 TS 8206, 018¢F
B, 61, GRMLIEEND 3 #E A OERI & H/s 5 D2 3 N EOHE MR T TIORENEL § iz



1988124

ARAG2EEME it 36 17 5 IR BRI AR OB LR

H2E FHEBREOAR

A BiEM

IES s fﬁﬂzﬁljﬁ*rﬁmgﬁﬁﬁﬁﬁiﬂﬂf’cmméﬁﬂ%@ﬁﬂ it
B #l 79 37 0 24 ¢ 10 2 152
2 H B & 37 30 19 40 0 0 1 127
3 H B & 4 4 16 26 0 0 0 50
4 WM B A& 0 0 6 0 0 ¢ 0 6

N 120 71 41 80 0 10 3 335
B M % #%

4 2 ﬂﬂﬁﬂ’&ﬁﬁlféﬁ‘gﬁﬁﬁﬁﬁﬂﬁ%ﬁfjfﬂi‘%m%mfm 3
i WA 29 6 5 25 0 2 0 67
H #l izl 9 5 2 0 0 1 1 18
o OR & M 7 7 11 3 0 0 0 28
i i i 5 6 3 1 ] 4 2 21
i B #l 1 0 0 0 0 0. 0 1
HEOH M A ReBRETITWAREOTYRS T, R RL AHIE

FRAEA  HLER2ZUTOIREOFTYNT 2 roc 2R BB & Lo BE
b3 TN ﬁttﬁﬁ@&w‘cu%“'*Etmﬁxf}mcﬁ*‘cx% Zda\, HAE S-SR BLEE SR & /2 3 85
(HERoNBASEZ NS :
W OM M REATIINERTS %bs%%’]t LTt TER s s
YA GIILINEN (AEF6LIEICH | ~IBMe2IEQ A308 ) E B A iR/ &t
- j _ - . s Bl o m s o
X9 fE i % BR TRl st oied BEE RSt ERE | TR # B o8
BB 7 b | X447 [RO-a- 73— 7o sFol] MTHE o K [61.10.28| L e, TAS
F -k 2=(8) ~ 2 - { 4 - sn k) (50%) jEda, 1A tA
A MFLT 2 =A) = S ATITF A E DAL, gg,,
-k (5.0%) [BA&D 3%
Ne7sHh | Fean lzFEreN-(2, 3-Deke-l, | KELFE # AKEG, Bwdb, ¥
nF Q= TAFNAATIG =T = {2 o) Vs, A, M
AFLAAE=NA AFNNVTE ) (5.0%) |€—=l, Fury,
F)-N-1U7on-2-75= RE, H—Fe-iralr
Fh
x| FEBERY ((RS)-a-i7/-3-Pxs% | (ERILEE # L Vi 3O,
[ v sra=(1RS, 3RS)-0 (60%) [«CAs Ew3 D09
RS, 3SR)-3-(2, 2-4 i k= b, f;b,éé &2
BOESA) -9, B DTy 5, &), DAL, %
oo AR LS — ’CAéL\ [Er
el
(60%) [PA52
ZAs)H ]l 2T Y w7 [(RS)—a-7/~3-Tuesd (V1O (62,413 BAL, 12l DA
-k sLAnl=N-(2-200-q, g k) 7RH -3, Faaly, 1Z{E
a— FUTAAT-p- R -D- (200%) [\ Fz A, 759,
<y F— ?25 b, #&, id5,
FraudR | 2RI 5o |0, 0-UDxFi=0-F 85| o F “ kN MAED
2 =2 = 4 =R nF AT — b {A12) (40.09%)
hode| sy — |[(RS)-a-27/-3-7=s% | AF{LHE # e ]
[ I Fai] = (RS)-2, 2~u (2.0%)
ou-1- (4 -2 T )
S aFor LRSS —
Foma bl 2AY R {S)-a~tFr-3-T7zF 20T ” 7t hAL, 2L, b3,
U eti=( R, 38)-2, (44) (1.6%) AED, ey,




BB A W B S 28

2-wxF—-3-(1,2,2,2~ SN, &9d D,
F 5 Fetie) brodost AL, A
LANEE G~ x¢, 1§5
K F WAL, fil, §%,
( 1490 A2, Faerty,
1 3y 1oL,
2k, 2, &5, 1B
Zh7ey | bUdy (2= (d-xhbooecn) -2 | SHEER 2. 403 K DAL Al 88,
Fa gy A - AFNFaEn =3 -7z s 0] F o 2 ﬁ;
Ee O F I Eh SR o I Egﬁ%)
i B, iy, il
(20.0%) (v, 59, &wdb,
AIZED, IAED,
K, LHBLL,
TASN, F
573 i
(1.5%)
pr/s oo | Rug e usao-1, I-Euro | 2o~ |62, 6.10] KD H-A-iea,
I =2, & -Dxeal ) (50.0%) [tX6
Bl 2EHZE LYK Ty (22 MRU-N={ 2%~ | R 18110.28) A RdUSLE, b b,
?;?iw“i »C 1, 3-FFH/Y0-3-4A) (A1) (100%+ | 503 b
s Feh-2, B-F) Ok 67.3%)
EXF ORI G NT w | KE cm«w L)
- ws| oM | bk (80%+ | b, ftE4
7 56.0%)
) LHEE| 779w — |25 LEEED SALE |62, 4. 8| ki |[E—vr, boh
4 F (90.0%)
E2c] aF o2 R AT =Y LEHE K—exemexy # | b8, éwmb b
A 27 (100%) = I, E—v>
(FEIH)
FLTaL| Fooy |FLos s (D) Sk | REFEEE (62, 4.13] K BAED, BE,
] iy (85.0%) [iZ
Fhrova| 3150 13,4,56-~N-Fh3rue = ” 1
7 4 (2,3-ufooazzil) - {(10%)
2575 FEE
BER A7 os | votd K {FRL=(RS)-2~[ 4~ (5| AHEEE (61.10.28 KR, I’oo:brtnwbs
w7 - M) zAdOAF-F -y Ak, TAZND,
NFFL) P2 ) Todts % 7L &, 00
—F (35.0%) | (FRERER) 7J<Eaﬁ£
BF, 720, Elﬁi 1“
&7 BRI,
AT zFE| BT AT |- = | A T # oy f%h’a?kﬁz’
v b Fo-N-2FATR T2 R (PEIE) (4.0%2)
Fr¥EI| s | 3-oaFu-] - (5= k2| FAN AL |62, 3.28| W g, His, B
o NFwAF- 1, 3 A-FF ST — (5.0%) |, HES
—=2 -4 )R K
(80.0%)
zFuan | RAFF L {l- (G-2FARb=n-1, |54 0 162, 4. 81 KE] N, R, R,
-/ 34~ FFUT =D -1l (FEE) (70.0%) |EHE, EFH
-1, 3-vxFnbRE
4=FEN| Tt |4 /FOERAPLEZTL=RS)| ¥4 T F & # b e, THUHL
—2-(d-4vFoi-4-2| » F R (25.0%)
F=5=AFU=2 =4 L5Y
em D= Ay = GFF—
~NEFD S| Xpri— | F-vrunFi-§-oaFy| FaF ” bl EREi, B4,
o 7Tis-1-AF-1,3,5~F G ( 90.0%) TG, SRR,
Vyu-2, 4 {1H, 3H)- ki LH
P {4.5%)
NS | anod F|2-04-(2,4-sr00-m-| =#m{k |62, 4.13] K Bk
F o A 4ae) = 1, 3= DAFAES (80%)
Y U Y5 P
FNTFET S
FrFOe | Ao [1-(5-ten-FFu- 1,3, 4| 1—-321Y |62, 4.24) 1 ELOUG, GHEA,
> ~FFOTI=2-4n) = 1| V- CfR) (50%) |{dhil;, BhEEmh
- AF AR a(kéﬁgow) HPN, i
Mo




19884124

IBFIE2EEEE I 5 U} B IR O T

DAERL— | Ty ra | XFma-(4,6~UA bR | F oL (62, 4.24 | B Bl AR
bR T L= 2 — A AN TR A SR (&9 ( 10.0%
28 AF) TFEAN) = 0= b7~ | +0.17%)
SeAza | vz [ - v | H 22 -k
AT g~ (0.17%
FEH—F +7.0%)
Az a | F o H E — | i B
RIS (0.17%
ZrFEy b -+-3.5%)
FLFSho | o ] I — e BRUKE
,_)],,Q:{/% (20?’0
R P +0.17%)
L
HY | A+~<27 | 204 —F #2002~ (-t Fofi | P 8I8E 161,10.28! A&KHD it (HEH )
i 1 F LN A ZaAF Y R {50.0%)
bk favd A
=] (6.0%)
[ Bl | A, hxX ¥, #8054, 777408, bAS

L7 b ) d— KA (= A 5 7 3HED

Xy, BLEN, HOWCLADTE AL, 234,
F7FZA8H, abTLy, R+ 000, TAX
WO E YA EHBRICETET .

FHRERC LY 2e 4 FREGRAITHE, BB, hA
T, bbb, AETD, REWHE LK, Fry,
4 3y, REZNE LK IRIMERCER sht,
2. A7 AT (Ao RED

WEBOA AT ZXFTAY, A2F0F 4 L, A0
EFNSRED, vwSoIanNg, X bET LR, By
3, T, 2o, BT, E-2rDIFiFde
FHIOT, 2+X9da+#H, AEDAFNETF YN
I, AFFFIVT, —F—v 30y 9 FRER
MBI TER ST Y 5,

FRNE A -2 A4 P RBEEITHD, FeFALY
z2F9-¥EEBILL VBRERERT,

3. vt b Y KEDAN (P e R Y Lk EIH) )

Fayy, i@ 3, N CLADTF AL, TFY,
FFILLE, abYAY, Bedh, BT, P LD
FLrowvaruosi, FTIL08, iFidAury
ivwe, LU, bbovrd 4 asl, 779608,
TENETVHE, DATO N vF LV, T2 04
H, FLELFUN, ROF 2B 8T rnvd, F
»/IRYEATANA, FrlFUH, FrlFAD
FHIV2, TAZVLWDZ 2Ly, (FhiLeDT7 T
F 4 ERBIHTET S,

FRIZERE LY X0 4 FRBRAITH S, 28, PA
EOoPWEE LICHA L EEIcER N,

4. Ay R - RNKERI (=7 ) » & AKEDF D

WAT, WLy i 4 i, ~N¥F=H, o7

DDEIRLNEL VY, 2FANF ALY, FLExRA
H, thondz, o0, a0, HNCADT
Fal, AFH, ALY, FFILUH, BY, 5

D HWDTFTFSL U, KOF v/ anP T onvF,
Fr/FAaFFIoe, ho¥ond= F60O7F
AL, nF=H, E{O7 75 A EeNBICHA
T3,

HENT GV Av 4 FRBREHITH B, L5, BE-
By 2IEOLTEMNEE LD AEA, bA
o, AL, F, 6, ooURHBE LIRERINE
HicERshi,

5, Fras2AfA(=H 5o v 2RH)

PAEDIDY S ANATI L (HEFHR), voo
vLl (ESHM) 2B TS,

AENIFHY SRBEBITH Y, 2 o2 AF T —F
Htic & b BBIEA 2R,

6. vroFob)RNA(Yy -2 URAD

W4 2t X/ nvedBicltda,
FHFER YL 204 RRBRATH S,

7. FFad sy RE (e R

BDATODNTE AL, FELFYHN, PF540
H, T3y 24%, SLOFLFEH, voob4ay
B, b0 F0H, BAEDDIALAETY
H, Fe/ FA0TF7FIivr, Fry, F{3D
FH, FALUFTILLHEH, XedhdDtrvasr
I, LEDFTIACHE, FrbTavEe
Y, RDF S EUN, FaenwEk, FrsiF YA
FaNAg, ZDAT RN, RUFYI RY, B4, 1
DT 7T L HREMBICHET .

HANISHE VAo 4 FRBRBHTH 5., LB, DA



O R K

T, L, 84, DAED, FoxY, H 30, Eh
Bloa, &, Z, &4, 1520 E LITRKIIRHE
wEBsh,

& X hr7aFeyrZAEENC K EE KR
hATCON =X A M, TXEL I 4H, 805

VH, BLOAwE AL, YLV 4 AVE, 7L

D, FUFEH, bEOTENTYIN, Lob 4

DH, DEDHEIANZALK, FrisN, nTka

VHL, A LRI T A,

KRz &ER L A0 4 FRBRAITH B, 2B, BE
HME L UIIBA (BARREER) RO, H, * 4
AV, iR EN, ESVATL, RE, DAED, #,
TAIVERZE L LR AIRRICER I A,

9. D= bo Ak (Srs s 7 BNED
HoARBHEEOAI—A—~ra, O 2K

EopRabicEith o
FHNGERLEDEARC T VERB LR ah A cD%

ANBOBRROL L ERBEAORS =RTH 4,
45
LA ud o - @il (37 r ACokmAD
Aol e, P FOBER, 503 1O~NLAERHE

T 5,
gt +5,9) o DRBEHTHD, RNASHE

KHE4 3Ry x5 —-HETKE Y REFR 2R, 4

W, ZEd, Whw Ly, Evd b, TELEeHEL

LI-BEH s mencEgshl,

2. 5 UHEESESRIER ( 7470 & — WkIEH )
E—wl, b hOEFA 2HERBCHET S,
FHNE T + o ABEBERTH Y, KEh oS R

5 Aspergilius. oryzee LHIFIOEZAWTEEZL
5HDTHa,

3. F L7 F ABEEAIA (KD Ll )
BAEDDRNL B, »EORER, BORERS

SR T A,
HENZTABR S L e RS LB A e s bl
EIER 2T,

4 Fra72 32830 BHS)
BORERR 2N RT3,

AN BB BRI TH b, WP TH Y O
ErEouRELNHTE0OTH B,

I EREG g

L Za7odky PHAD 54 FIHAD

KE, Loy, PALE, b¥h, TAIL, &,
2008 (REK) OEEB—EE 4 2 BEYE (X0
HHE YT RER ), KRMBEBEO—EE 4 AP, ¥a
DXL, FHFERNBCHET S,

B o & s

EFIL A A PR IORRE 2T TERERITCH 0, BB
BfEeE L, mlEosfiEcy YREER 2R,
20 A7aFky RRAI(es 207 NEAD

BRAEOKE—ERBER - v 1 2RI AT
T3,

B 1 L B ol F AR AR B 1T (R LS B0
T, AB, BRUKERORSRANRECER sh,
3. FFF7e ARH(ZE S ARRD

ghoE, e, ERAELE, MEHRO—EER S EENY
ERSICHE TS,

HANGRARBERITH b, HEMABc L b BRESE
Aemd. o8, KR REERshi,

4, T FTaoLkEA (T RF T LKA
AN, BER, MER, EEE, HEo—FER S E

EME BRI 2.

FANIRBERBERTH 5,

5 ARWEAERI(FT—tFa}

Botl, TR O—FER KB ESEE, 72, vy
HAENSICHGT 5,

AANIIERRPERR AR T H , SIEDHEAC L O
KER 2RY,

6. ~FG s LA (vt —aKEDAD D
EYELMy, e, WEMG, BB, TARBHhoO-—EER

CHEEHE, MhAKR, ¥ 2R ICHH T4,
AANZFERIRTRERI TR Y, A REBEECI VE

BB 2RY, 4k, HALRMCEF L,

7. R/ 72+ 7HA(2m 74 FRHD
BRI OKEA—EERER 24, 9087,

AEREH, erno 2HRCHGTL,

HENEFEF T L RRERTH D, Yoo 7 g R
BEEc L DREER 2R, 43, BRI, BRER
KEEHE E LB EHADBE Nz,

B, FUFU 0 LK (-2 & kD
ERHILG, Spgk, ETAG, SREEE, LHiO—FEER

UEH N BN T A,

AL w2 RBERITH Y, FEEREZICLY
BEER 2R T, 28, WAL ERCER IR,

9 DAL —h o RZNTOAFARE(S
v 2 WA
FADEHHKSIDH BN AT 0 2P ABHIRL

BWTHE, BEKAEOKH—EERE R v,

FENA, YH T, TAHFPYIELHEICHET S,
FEHIMRSRAR L DREER 2R, i, B

AR 2R L LichoR SR & ARS8 sh,

T iR EM A 4

AFN7 4 FEF (20— FRHD



19884212

AR OBREME 2 AT 5,

KA o~ L) PESEAOET L ) B EEEER
PR, b, (FETH) ofENL, ESEEE BN
& AKHMADEFCER 3,

2. &8 - EgY

(1) EEFRIEOIED

WHFMEORRICHRANBSE T, TOHELD
HOWHEETPHRE LT, MICd D ILAME X
L, GREM IS5 0 — AT OMRERiHEH
B cHIEL T,

AR, S4FCRTTHRORERS (37 &
CBSREREANT D TRIEL, RED I DB DR
LR LT,

£ DR, HEHA7 - Flieouv T, ARRT
D4 EERFHERBETOIZESIMY B> T, T
t, MEBOYHEBENF - TR o BERNTOL RE
B, NAE o BHEARRCBERTOANTN] EE
P, Vb s BEBERTO L ESHR b E - TV
B MEREOTEHBER o 2RRRTOL 3R
EH, CATHEBROETOLEFBI YT - T,
ZOESHHTIRTO 3 BEFESEEET b=y 7 Bl
DI - T, ZhesDEHCHL L, SHEIRH T
BRH i HEHTLEEERECEE LT,

(9) SH - HEED

WLEEEEOWTIE, 85 FICRT185E TR O30
#H{RTH) 2GR ARELERL, REOIIHES
LHOBREEREMLI,

SPERF I TR L S, RonRlgEEoE
TR OELE R RIS BEORERRES P RACHEEL
tr, TOREE, |E2EN]BEPSEAF LRI LK
TWELTWINEY, FEEESr] JHEEH—HRE
BERNE L BELANATHELTWL,., ChbHDEE
L CiE, BESEEE S5~ Xk ofg8L
fre Eiz, RUTHAORMN L EET, BBRMEMAMT

FAFNGZERE 1T 35 1T 5 MRS T e 5 i RE

13) IR OBRBESERICONT

SEAKREE I CIUTHER L RIS o R, AR,
WAL HIR, BERET RS v ERPILAR
BT LI, O, WEIEENEROFEES b O
MlfEd b, XWck beiFE e LI, 212, 740

BoHH BLEEETIARBINE

e T8 s |G

EE LR T AL B E T W
E o woEMA £ T B
EULISEGREGR AL ] T 5
il A gL FEE O T %

G DM EBEEIREE® L L B

|y -f 4 TR A B T OB

ook |EEEhRIESE L T B

BY B Mt B ”
A & # B K #H T
WA HBESETER H w T
AR A = F T W
ZHEMRLEME B L BN
“ FrE TR
Hfzr4ripdBE B L 5

& 8

BAMmy ¢ # 0@l & I %
= WE ®E M b ERpEETTTRER R
OB KRS LXEEER O T
A OR(E & B O3 oA B T OB
BRSES LA 'R I
WEx7 - LT K B L %
AL LR AR L 5
Fodle j3 0 7 b S W[ % oL T

RS T xE L T b

[OS I SR T = L L S B B - R R — N TN o B N T - o B o R - B - = TS o B SR SR

DARIH IHETHH, TOFEEILBRELIL, (VL o T R w1 T. 35
wE L EEEES BT 5
H4E ETERIECRLIARIRE O A ®op o @i T M
‘Bog (e meeseney gmepsy 0 B B (237 ALFEIRMES B L&
— Gom|EmLE DR L B T B
b i & i0 — 7 = = N ,
A 4 1 8 BOWmM | =EaEE LEMT K T OB
iﬁf- 5 7 - 12 E A4 |48 @ fo 3 A 4
w 5 ) 12 Mo NEREREEERBE X T %
wR 4 — 2 WOR | o— & o ek mox
R L 3 2 8 ' =
AL : 2 5 oI OB # WA T B
7 H B 37 4 80 B 0% % | moT @ | 55




BoO%

HTDOTBIES S D1320006 h, BELTERCED 2 X
SER LIz, BEBRTOL A5 5L T, X
Hick nigE L,

[4) B ~LOEEICoNT

BLERSEEE AT IC BB R O & - LHIR{L S EEF e
NTHE S AR EE, FSARRORE 2R L
foo ZORER, 16T S MARERBPEORE, Bk
CESZABUNOLEREOREEL & OMH b, Cid
oW TIEHERTROBEE2 LI,

3. REOHEHBAECEHEREDICR DR

BEOBERBOMELR %729 O GLP ( Good
Laboratory Practice) $lBEds#8 A ( 198445108 1 B) &
AT SIENBB L. COMBGREOBIIORR, K
FREIZTRICHET L2255 545,

R8O HE ARSI L MERHATTH N,
SHEMNIEEEMT, MAXI2BE(r290 8 ;54
FIAI1;RAZ 1325201 ;45051 1)
Thotl, NGLPHIBEAEA SN TH M 3 EHNEB
LizT & s, REEEZEROZ #B#H» 6, 2EEHOR
HEFE»ITbN,

NE2EIEIE, FEPMICIOTIER S NS osHE S
BRMOEEST AN PEIBED ey, BHE, 3%
B, B - AT, [EEoiEAsomEElE
BT AU (GLP ) ORERDCME S 5 BEsTh
1y, 198THE9 HI6B W B, BE10A 7 Bic A%,
1988 2 A16Hw B - P o ZE BIEL b piEERE
ahiz,

BRBE DML MBI B DI BRI I B B ARATIR BT

s

EPIEAER Y i 4 A BB
o HEEEIREIE | 6 i S B | WERARATREE | &% JE K
S| ARER R M B | SUERBEERRY (SR BRIE R | BB
80 21 11 9 0
61 7 10 17 0
62 7 10 11 0
af 35 a1 37 0
4. WBEMHEEHS

a IRENERECAF LOUE
BPRKEEAR - SRFBIEFATRERA LSy 7
R 27 4B IBMSHER C5ER L TESE, bR
ISR EFIA L, TS SESmBR#E AL,
z= 0 b BRI, RFESEORBELLY «
AF LOWELFREDTH Y, COEFIIREE T B

mog & SR8

FTHERTELLICLIEY, RERETOBREE

5 EEBMLI,

b FiREFEE

(1} BEEEOMEE (v FRHE)

OF®E (BRI, FEHNE ) JIH5 E SR R
@ERMGHE (A, B, C, #5E ) HIEERE

CREMNZEAE (RS, B, 40, BESD
PSR

OARNESH (BF, 2~48) JIZBERK

ORI BNREERIARIOSRES, 248, B
S8 (ER)EAF—E

O B (R, FESR, BEmEND

OEEE—E

@EMEEE B

(OSSR ST R g —

O£ iFamE 8

D2 DI R IS SRS B (B —

D4 RS TR A IR

CIRRTE H DI S TG

DB T3 BB

2) WhAHBC Y 2B (TS SESHEWH)

B s e~ToRonT, HEs, RS,
VEE e EIEEHES 2HREE -2 1 2N EHEE
THRAT LRI VAEETIHAPHMRET L &M
TE3, X, MELIERPENTANS, RELT,
AUMMOHIER» BB ET57 -2 DAL TER
BBIRTE S,

I BEHEOHEE

1. EiifaAER

RECE T 3 BEOBEHAT

FIEE R &, F - TR ORBILER K
OEBOSERDLWTHRH 2T, 35612, BED
BRFElESE, RORKTOBEOCHRAEROVTEH
il R i S Al

(1) K oRESEOREOMRN

B C s U 5 MBS OB R IEH I 2 Rl » D B
158w, #Frvo= b5 28RS REBNT, &
A RIRE SR B it 21T - /o, TR, Tl
HOF 53— 22HERATE LY, SEK
e LIREORBBERPIRTSH -1,

(@) L AZEROMTRICR FTHEHE

B HE L AZERIME R O BT T ic o T, R
AZEROCHERALOZ RS IE 2 HB I, 1 ~2
# AME CIEK L, iFRPOBR 2N CEMH
BeiTotz, MEORSE, LIEAEN:, BEgR:



16884£12 4

HE DM TR S shibofo, (BREERRC. 1pph)
(3) BEOHFENEE R
BEOAZP~OEROFER €A N5, BEE

OBEFEROBECRE A 00, RENHE2EERT

HANRS v b5 7thE, SERIE 2V THRE

271, LWERAOKE, HERCHENT xR H
HEEDES, X Y EWLHETE S &Ml ahis,

) AEHROEBOST DR

AEPICFE T REORE LBy 2 on, KAMFH
OERBEPIEL (HETIAEPRM L, £ORE,
RF8y 7 THEGSEOE - { ABAlOMER L LTE
NTVi. 0, SEBF L ABALAO1ZHOE
BT, U A5 e & LTHAREOER
W EHbd ol

2. bR

(1} JREEWAN b o FREHAL 53 OO [ {E Rk 2 B A O

BNV S ATV 2 BB OfEIR, B
EHEETH Y ORLOREGHTH IIBEME D, §E
»T, L5 RIS DRREEHL L, FlAE
Do ThHZ DBEGREETRESH2ET AL VS
Lo LY, REUROCKTTEE 2N, B
REZOHHELEHAWE» 6, MEMES OFERE
BREEOMST 255 & & L, BROOERE, S, Bl
Blpiea N5 MEIES D T A k DR £ 0itic it
DLW P RITS e, M aw E ST
—FiIC L ARTLEEE R AN ( NMR ) 24
WA O TR 2 Sz TRELTE R,

MBHG2EEME L, N odL & PFICHEE x5 Lk,
o, NMRIT 2 BBV 34T D1z ORI IRIER
BOBEFCOWTHEANCEN 21T 12,

i, BEMAICONT, TONMRF » - DX
- 6, BRIORSH 2HETAITENDY 38
5 — BT OEENRH e TiT- 1,

Z OFSH, NMR OBBNRERFORTICO>VWTD
WROHR2E2 L B TEII, 12, /8 — LT
2T, BRRAS & HRBOEESRN OSSR S,
HEZ(HAZRALBE LN,

(2) BEEERIOHHEREEORE
BRSLER T, BRI OFEENEELETH 5

7o THAEA (IRF ), MMREs (FER), BERE

HREE2A5120, BEEFOAL LWEEGEKEZHL

T, Sl embhiE i &ieon TR & OB P

1T 1o0h%, GREEELIER L, THIROWH &R TRERKE

T LAMARBRZEN L, SERETOREROB

Eedrl L LUTRE SEEEHMPTH B,

B, BREIOERRIEIE S 2 558 & U TRIENE

MRFG2ERL IT#5\T B R BER AL D3R FE o

e iy, ThrEETsREOTRE, AEHHE
Bl oliEeRAT2BNESH 52 &b, MRS
TRADQDLGHIFEAEOHREH 1T > T 5,

3. %£8HH
(1) #AFERNT7 7 ARBIOKEOETICRITTESR
2T

IAfN624E 6 B, AF#H MR LiokiET, Bl
BleBEORETNMNEE hicz &b, £ OFHER
Moo BB eEBLII. BEEOREDH -~ LB
WEHhABL2EI, AAFRAT 7 AHRIOBHER,
o COER I B a h MR i B A E 2 B, HER
W, Bo b, a2 ) - FROSHBECEREEG LI,

TOER, #AFRNT 7 LRFlic & A3, 625
S shilE e, SERARCE A TROBEKSE
e LIS RBETL T ML, cDC L
i, G2 I BlE S i HA o R mE S o TN R
Dic L 3 b EEL NI,

(2} BARIOWEECONT

FE, BEHLL TR T A7 o— i &
(LTFEBIAERTS ) OBBSEL{H-TETS
LLATHEHN, EB I e Tit, BROERED,
HHFERICHE L BIZTO TR0 L OIgEML &N
TWa, £ T, EB I AlOfEMicH 3 s3EEc 2T
BH T Aiowic, FHEES| s a SRR ERL I, 62
EFREHMSOLL (BHR - o+t ), &7, ¢
—T RN, PV TAI S -KER, T F -
AKFIRIO 2 Alic DT EMBEL 12, B LR L TEEE
OFFRETIO~12EEB L, 4T, Y—=EZHLT
BEBCSEHE 2T -1, 4, LULOETHTown
T, AEMEE CERZ10EHA L2 b OB RIERE L
FiEtaftA Lz,

TORE, FEE» ol sftEL T2 LOR+
BRic, BEHCHTAEEER T ERS Y 0BT
ABRZE~PRE L EANA LN, LL, ZOE
AR EA L 2 L O E I I L LT,
—FREZ DN TIET R, HBalSek 33
F, MRk TE Lo, NEOX S Fic
#ERALNL»P N, T, BLOZHER, LTR
P —w A3 E - BREAED b high -7, 638
Bl 3 iz LI TREE 21T 5 TETH 5,

31 ZAite (LT HEREH ( XIENMAH ) OEE

2T

T A L ICRT ARREEA ( ETNTER ) OFEE 2H
T atce, GUEREISEEXB 2L o, HATHSN
Moz s ) — Bzt At e { BIEATT, TAIZS
CIHEAOS A EFUMBER 2 XK, 53— b



10

BOE B #

W, o527y MR, 2920 b - 53— bEAL £
T 5k ARBIRE S vk v R~ VEAIOSHIRTNTH,
MZFmesan) , TESEE) , 308 O3 ) e
LR

Z OSSR, BEIICQE LSS, £ TORAMEE
TLEDEE»A LN, v FhoRBRICE
CHEEOFEE B ohade -1,

4, BFERFTIRER
(1) MRS SROEH Ll 558

[, G — 70y oah s A 2ER4AME9H
HEOBEREICoLTORE

Holland & OfFEEHK ~7 0 ¥ oadh 5 412k 2HET
WiE e B5E, B3, LKHOBRUSFICEEL, £0H
S RE LI,

REB0~1009 % 4 # / T L, HHEO0nE %
SIMLT, AR T b v o 10nd 204 TR
e Lz A REEL, H6PUDL4BEIRT I
WO B, EEE— o -2t E— (1441029,
K b Y 24158 DIETRRATALLE, P&
Dz TEERLSETBW AT LI, PATLUHE
5N LTEL, (RNTHRD A2 CHEN
X, BHBEEZT A2 0= I 7ICEALR.

OO LR B R, BEREEE{TD
R &Thb, chick - THHRRE2XRMcERT
B EMTEL,

REOHREIFRLEBLT, BHEEOL ZEE
HHY, HLHOWRHBEE2AEL LBk,
{OfEp L B OE S OWT, B FECH
HBEBALA,

By - BPYE13EE, ShA - RERNTHE A ER L
TENLBEE 21T - 48R, ENHEER0%L T, BIF
EEME LN,

I, FuBFoow b5 —W0EB2 V-7
w7

FARFES o b3 74— (GPC )ik 250RR
Boo ) —r7 o FHREEEL, BEESR~OHAGE
BEHE LI,

BONTHI20EOBRELHE, GPCH S At IF5HE
Rt oA RE e~ BELMEC oo ¥
vivduaFthr (141 )EMLL, GPCAT A
BRI, BHsnl/ NTHEE s, REEHT 20
F#3 27 {NP~FID, ECD) ALK, %D
BE0%L LOREIEEEA L BT E,

BOICHTE, 1L, TOHE0M OIS LB Y AN,
SEEMEA2E A G, BRNERAGEET 7.
EOBERUTOEE Y THE. %7 £ F o Tilil

Bo# & B28E

L, vovaxd AAEE, BRELTGPCH I LItE
u, oraooxgy vra~ddr(14+1) THE
Haeg, ¥rro< 37 (NP—-FID, ECD)
TELRLI, 2ORE, KBS OMED C80%L LD AT
L EYEBR LN,

N, BEASOBEPENINE, GPCO120~230
mOEHEMCE T B EGD 5 OlE - & OEHIRE
PRAHEE, AR THE L LEE LT
BIF+0Rs ) w7 o THRBR LN,

5. HH&ipRLEER

1) HRBEERDOREEORH

WS A T R (RBFI2  yoroarEe L,
Seva by, BEARL D 7+ EL, BERIL 2
rodw—, ZoxFoed, D2/ %902
Fib, ZAFo AT IEDNT, 24 BKTI S0k
LR AEEB 2T~ 1c. TOBECItS X, Ak
BEME L, B anro B on g [HEOFEER
REE-KER] wBmL,

(2) HERERHNT LY > FORSHRER

25 CFchite s (40MEISETIER, BERER
#) BT, OB 5 v F FHEROBFE
BRI, TOER, vFFRoa L, BiET
AT RAL, RS n BT LTSRS
HERR LT, BENOEEEEE Gl 1 & hiERE
Tz bZer7awd R, Sk, Foizs 85
B, ENELTPAP, PMP, &+ 74 5pi%
ol Foavd b{BEWRELTE17o 0, F
D7 xR, N NE yTH, FEOH & L TEE Y
2w THAL, L4508y, TPNESSH 12, £17,
Fos oBnBRHteRec s TALATNAD LS
wF, A7 o VEERLTRY F OB IREN
LEMG T, UFEFEIA, FUa v BTOENES
VEOHBERED N, BL TSI L ) Feay)
DFFDIATHB T DN 211,

(3) EHOMHAREBIGECEE Tt 204 2L

TOT BEL EORIEGHESE

HNFERANT 7w, ReZ2F3H0F, T+ 72070
v 2 ARV Lo o b ) COEEERIICO0T,
BARE(IX2m) 2Ev, 21 BAPNEL S8
CEERL, | HBESLE TAEMA, 1, 3, 5,
T HICREIRTEMA AL, BRARBERS R,
HEz, N7 3h 07 CAMI BEE CERANRS
Atchs, O 3AD2NTIRE (REFRRAZER LN
ipoit,

() REBABIEOD 4, Foa ooy s
BERCNP OEEHERAROD S, Foa v TOEH



19884E12 4

HEEEKE (I XZm) 2EOTHE~, §#E, =
ARERT 2 2 0 THOEIE 2R L, EPRHERR
(BCF )Yi2o4 Db HETLEG, FoavmIAET
1,983CTH -7,

(5) BEEOHHE T RITTIEY

KEBRER; PCP, NyaA70rdFL, &Y
FH T, AT CEBE AL L ET, Bk
BHRE DR BEH ( Serenastrum capricornutum, Chiprella
vulgaris, Scenedesmus subspicatus ) ML, MAC
( Maximal Allowable Consentration ) #RKw, IHEED
B OEMIC I TSR I L AR oE R
A 1o Serenastrum R+ 2 ERBEBOMA CHZP
CPT0.lppm, <2270 02t FVT0.05ppm, &Y
F 4 -— FCl0ppm, AN 7 7 L A EEC100ppm TdH-
1z. Chiorella 1T % % & v, #LL T Serenastrum X
hEs {, F1o Scenedesmus BT Chlorella £13
ITERODEERLI, o TEZFHEFIMHDOS L
Serenastrum HH o TN EEFELLNS,

(6} BEROEEAEIIN TAREHFELHT2BE

BRAR L ET, chiedd Tty 208 %
REL, BEMIHIEDORECSOTRHO—8E L
tio B L LTI a. BEFER AT 5 53H
OEMBRE, b, FAECE U IEERFOHEE, c.
ERs T 2 ERHOREEE, d BRSBTS

MeERERHORE, e NUERE - #HHIET 5B
BROMAE, | BECWERZUATRECS 3HE

DEEME, HeifTats
6. MRDRRRULMR
(fAfu624: 4 A | B~IEMe3&E 3 A3lA )
R E T A EAOHAE - FREHIE, BERTFH

BlE LCAMS N LI idh, ¥R, WHRaE 0

B BEALTOEE T,

IAFOB2ARIEZ 3517 5 S SEMB TS AT D 5 e aa 1

* BT TINA,

(1) f#ffaEx

PRI - i B i ofsicdd a R A,
HHB{VS: 9(2), 20 1988)

{9) Pz PIREE B A8 B

13 BA RS (FEFI63. 3, WFET)

QEXHIE" - wEx Bl AFEE: X rBgreo~
b &S 7RG RIS S B A B

VA - fBE

.E #H

TR 2 E & » TRHRBICAI L, REOREE
M OEN B -,

OFRTN6ZERE EEME R ( BREANGERIEY ) 1ZEA
Db HERRE—TEH (RG24 9 A0BEBE)

2. fTEEARBESCLDES BT

TR DREHETBLEERDLES TH A,
HERTSEE

ORLETIPER S LR 2
ORETMBRARANA N EES
OlRTI62 BRI bR X a5

OMMEEME MBS IR HE S

O b R R U TR A 2 2

OREEL I TRl TR O s & (A B
LR PR 7 L e

AEBRU R EREE

O & BRIV HEE & R R EA DI FTHE M S B 03
i - s

BT (RERLE) BE
ORISR R E RN HI &
ORHAH N EHETERMEN S

BEEE (EERER) BE

s, FEOS BHENOE (REYE ) WIEEI OB EDSS o hIEEE &
3, WMESECKTIHEE - #HE
A2z |4 A H % MEARE W g FH B W bR 1 R
o — HEL62 5 22| IRSERITE ORIANTERIE KET - LS E NETHER
62.5. 25, 26 (HEWHHa)
E B B * &@% % MEOBHIE LB e i g R s ML
A B 89| 63, 1. 21 | SSIEETE & BRI TEB R E R s %%%&%m@ty
s F O k(83 2 12| BEMloLMBREE R BERAMG2ES | B4 ¥~ v =
R HED - = FAE L -
O OB #6320 15| EEEoOBRSWRE # #
i & M X163 2 23|REOCEZHNMELCEE | BFREBETAEISETRK | BMAKARTFSA
FHHEOFIE Tt BuHER
E) g, 163 3. 17 %%?%@ﬁ%&ﬁﬁﬁ% HERREEL TS BEMRR S
2L
# M fE £ |63 3 23— %é%ﬁ%%ﬂﬁ@iﬁm IR SR




12 Bk R E R oW & FR2BH

4. R # FILiEN» 6% { ORFEEHHR T B,
MR BN TRAK A TH 3 REORTE HRENG2ERN I3 i B AL L A REREII IR D &
e, EEOBRSHHIIC-NT, LHRCEIT A EEO HBYTH D
HEGEe, SEfoEGe L 2ERE LT, B

# i #H £ B H b = i # B
4 R EEENEE UHEE 1% 62. 4.9 | EERORSFET ] EEGITIEH
jlaE 1% KR OUE
MR ERED -2 UHELE 8% | 62. 4.14 # ARG RARE, v —F v s
Bl&E 14 F oty —EABERRERE
i A RAFES B E B B 4% ! 62.4.21 # {ERALE Tkl it
BlEE 2% LR R
A I EHE A WA 1198 | 62, 4.22 w EIRE i 1 4T S CH SR b (E B M i i 2
BlmE 28 A —FRE
W (REEE ) BOREE 1% | 62. 5.14 # AR TS
BIZE 2% Bt g Al &
i AR ESAE B B 24| 62. 5.21 # KEEA R EETEER ST
JlEE 28 S TTSERT A FR HORR 2 Be
7ot F TR E BigE 1H | 62. 6.92 # EEAER  HREER
HifTE 14 X
ﬁﬁk%%%%ﬁ%&%% % % ?% 62. 6.26 # ARSI S 2 R T
= B
AR EEEEN LG 20% | 62. 6.30 ” FARR BTN LR &
FES BlEE 24
ehg A RALTNE I B FH B 5& 62. 7.3 # HERCET NS
BiEE 24 FoRETESENERRE
s Hh i i S i WEE 5% | 62. 8.24 ” BHKEERERR
BiZE 2%
E TR B i 4s g%% ?% 62. 9.7 7 HEREA DK EDHEGRENE
e - LHETREEN PHELE 1% 62.10. 8 ” MRSy BREERHKERR
MBI RERNMEE FIEXE 2%
bty Lokt O 5| 62.10.22 " AR ET
AT R £ # 48| 62,111 ” R iR SR E
24 9 ERENGRE . 2% | 82.11.12 ” HRT AR RS STHSUAT 2
BifTE 1&
W REh B SRS . %% 62.12. 1 " AR SREANRERESE
A8
PRI R i 2 gg% ?E 63. 1.18 " HERRA B R
BRI RSN 3% | 63, 1.29 ” BETHTRERER
RE R ERE BiERE 74| 63. 3.15 #” B IR R R e B RR AT R
R LT AT A 5 63. 3.29 ” BRI E
lEEE 2H




19884127

TBFNG2EEIE IC #5 1T B B SRR TR D BT B

BOE B B
B %
Vv ig. T8 .7E% 1zl D
e 7 1 &
1. %ﬁj'ma s 9 %
(1) BERE (#ATN63. 3.31IE) & 3 iz
B E R H B4 R
" % ES 7 mo| o8 8
fTiB TR 3t Bl O oM oE
i & 1 1 Bod& Al &
# 57 o9 |1 |0 %@ A
# R W & Bom H R
% & R W OB AR
wom R £ R mEBEEER | 7 7
& 3 % Bo®E OB M OH
BB & HERES 1 &
o om - B R |1 1 HEREE 2§
& B oM OB OB |7 7 WHREE 3
woE TR E R RER AR
@ om oW R HRAEpELRER | 4 4
oW B 3 T
5 8 A5 ® ok R/ W R
% BT R R KB YR
# f oo o®E OB 6 6 G
®oEH R B Howmofowom |1 1
= & % % B o® oE B |3 3
# # &% it 62 1 | 63
fe 2 & = & @ & ARG )
kBRI ARG T )
Bo# o® om B |9 9 o )
®oE ¥ HE # oz 8
BRR TR BRAE
oM OB A R 5 4
ME AR E R et 1
b B A 42 28 25 £ pmmEE 3
B 5 3 I R g % B 42
BE® =B & | 1 —wm®mA 3
i F # 5 5 it 65
BREBRE R B B 2D |
& g 66
2. MEBORE - FiE
(1) WEOSH (W6, 4. 1~63. 3.31)
1) B
LA % | =88 i i 4
B B | 63 3.31 | REE—MEERER

13



14

B OEOR B K & & E8F
2y & A
B is & £ A d JE! b
Bl o\ B — | 62 4.1 EREHSNERSR BIEBR G
¥ | B oKk # — # bapstig B RE
# % F 8 X a R (3R )
4 b & " 4 HibmER (o~ )
#” e ow b ” ” ( » )
” # oM — # BIERERER( ~ )
# o kil #” RABEESWMAES ( » )
FBO|AR T O£ = | 62,100 1 | SEEEEGESR BHRABERE
# | B 1 R # # FEER A
” H f # RIEET EHRREAHRE
3) & W
B K & £ R4 ] ey
TR F E — |62 41 | BBRATEE MR AR SR AT
#” B # @ 8 #” BHE KEEBEAER
o RO mosE # B HTfAERR BRI
o B B A # EyREmBRELE BT E R R
” B M E Z # BAEESREE T b S A L AT
” BB O®| | 62.10. 1 | AHBRERARE R
” HoF ROE | 62.12. 1 | BERUBRIRENESIGAE | EEEERAMAESR
4) FNDRG
R i3 = £ A H (= i
BB OB — % |62 4.1 | #pEEEnETeE BERAE
BT BE E R ” IR BERBERER
B H& EER # HHEER HNABREHNRERE
4 +* # ® % ” HiEn £33
” ¥ o o R # PR R #
# 3 og # = # B ERESR BERERAERENREE I RE
” B v B F ” R BB ER
#” # el # HERERER B HRERER
# BN B K |62 5.25 | RNEEEERER HREDESRERE
#» 1B B B F 4 RABELREZEKENYERE FHEDESRERKERDEE
# il B O # BAHERRES FHEBReHRER
o iG] 3 ” ” o
” o WL | 62. 7.1 | {EEAFEILE MR EREE




19884124 FRRIG2EREIC 45 1T % RO IR TERT D LT L
i
B | % | m| @ % ® B
Bl 4 ® OB B | BeEESR |2 421 | WRGNER kK ETHEDT ( \NET
_ : ~ ~62. 4.24 | 1EABERAENHE )
w o[ d M g | & m W 62 525 | mmeuEm "
~62. 5.28 | N ELEBERAEINE
B % ¥ @ ¥ | cEEns " ” "
LR AR ” ” "
ool ow ¥ | AmEw® " ” "
SHER
| Wk B — | EBEREE |62 513 | BSiciR2 SHETRUHE | REBEIRGT ()T
~62.10.15
BE:-N EE " 62. 6. 1 | WRuEHT () BHE [ A4 ( A s
~62.11.30 )
oo | o | mEmEmm |62 9.30 | 4HEE (KE) e BT € = 5
o ~62.11.19 (risEiti ) '
v | B & ] " 62.10.23 | M6 i% 5 B SN EATOREE | FRBBSIRIISERT (SPT)
~63. 3.22 :
R " 62.11.16 | WEABNSE HOWEIRE) DM | EMESR AT
~62.11.20 TRBFEES, ( BAIL )
v | BB W ok | BERER (63 1.2 | SUAMSEEKERERES | L oroREol (BE
~ ~63. 1.23 B), RFHATE3S
B FRAK)

15



B OE B A F OB & 287

3. FE . EH
i F m
TRFIGEERL Iz 31T AMAER B FHIEIR, BRIEELBRTAEROEBITH S,
1) EMERRAE (BT D THD
X pas 59 80 61 62
)] i3 % A 82,911 98, 110 77,514 156, 791
B OB 8B F um A 82,911 98, 110 77, 514 156, 791
BOE Ok @ R 2 F o oA 0 0 0 0
22] & i A 157 203 150 186
EHLETE, EREE FTRBREEAN 157 203 150 186
it 83, 068 08,313 77, 664 156, 977
2) ERERIELTRE (BT - T-1)
4 Al 59 60 61 62
A # & 1% 262, 441 281, 582 310, 608 314, 566
P = i % % 23,778 23,994 22, 900 22, 428
BO% B OB TOox #© 60, 249 60, 150 58, 537 57,883
Fo& % % MmN T B o®R 7,997 8, 132 7,443 6, 999
RE oS HEHRRE TSR 15,005 15,005 14, 606 14, 606
KEDDHEBRET N RE RN 11,382 11, 631 11,224 11,224
B I o % b W o o 1,411 1,421 1,39 1,391
BEEEELRBHMGED RN 5,009 5,174 5,001 5,001
auibedige bt ol drgudadicfi R e L i 0 7, 000 6,755 6,755
BRI AN Y 0 ¢ 0 15, 440
LTI NG < R A L 10, 105 10, 471 10, 105 0
N 2t 397, 377 424, 560 448, 570 456, 288
Hi % e i H 40, 539 49, 479 49, 737 30, 293
7 it 40, 539 42, 479 49, 737 30,393
& 3t 437, 016 467, 039 408, 307 486, 681




19884F 125 HRTIGRARIE 12 515 5 K SEHES A 00 B 17
@
1) H#EoBRIR
© +
= 45 I 7 1l /A U - N 1
- S U/ S+ - G i ANEFTERANT 2 —T772 15, 884
= & i 1th # 7570t
it 16, 641 ol
® & 9
= 4 i E5¢ E m R i #=
G % i B ot 3, 253m
HE = il 722 922
yiig i et 1 58
* %= it 3 206
it 35 4, 439
(QEEE AT
& H B #
4 F I3 9 FTF 47T - Zaiz=Hrwe s [ TD-800
# oA ¥ oo = 5 7 NYyFr 3500
- S B - . S N A NKYFy 3600
2O A OB B A E OB Ea—bobfud—F T7673A
@i 1 it H % [} Al RKI—20-770




Bull. Agr. Chem. Inspect. Stn.
Ne.28; i8~25 (1988)

"o
Original
FVEBBRVBE—RAE 7 e~ 277 4 —ITX
D BIRTREA N O o b DREH T
aH B
HE

EEOHRBBIONH T, BIESHRELTH A o
v b5 74 —-(GLC), Nid, B#EEso< s
574-(HPLC)IBALGABL EnBLNID,

iy C OREHREOMERERE LTP by, A
F-NdENETE = P AFOEREBRERN,
E%5Rﬁﬁﬁfmﬂﬁaﬂ%ﬂ—ﬁﬁmﬁm%hru
2,

CORY XM AR BREORHAE L LTEEFERD
HEBEAFEINATED, bodoBnohTHWAERL
LTI D, EEE Y, AmsmEmsy, wE
paT TSI~V RUAT LI R b 5T T
0D gz,

HHE Y L REBEDS N TR A CHIFE AR
IORRE S TRIBIT 5 3 5805 503 )Y | HEEATS
BoESI IR ~-EAEDE, 7o) rdhILrD
ThFF 74 B LEAVARESSY, HEY
— 2 DHBRL > TIZHEHOHUTEEXMAZ L LE
ERahz,

iR O bbs B AT SRR 5T HE Tl - R,
HEEERF IO hSadew 45 74 —2-E
HFTHNBT B,

B BOTERLREICEA T s 248, HEEEISC
T, BEEIZAEENE L, 8HEFORELERTY
A5, BEECrieT et LERREORSGEPEAL AWM
BhhHh, 200 OB APaT b 70 —idHE
hEfThh, BHRROBE2RALLC LT, SEH
OB MHATE S, L, 7Y oidoy
FNEORB OIS H o T, ERANCEER DR
WHTH 5,

WY, JBAE IR TV 2AROHEMAREE, HEOE
WhOREDEEBERARE AR T onicfER S
NTVT, ThBERREE VY, FHEOEBIERR
BRHCA IR 5 & D IR 2 T,

HREREORIMBEETT 5 v, FEEOMHEY
OEFTMAOEEBEOSRVRABIF LA 2 4 5 aah
EolEsSEhs,

T Wiz, F{OPREHS D EMSTIREOHRE 2
HaTahY,

18

FEZ LROBNRKSE T A BESEL LT, EE,
HROANELHEEY o b 55 74 —OEED B
BL, EEiESL (, B, BUSE0Eh SRR
PHELLOTHET S,

KERT

1. RERUER

T bt EEEESESIRREE (TR

Joogkh, AR WBFETERFS Y
Hrow b5 740 —BEE (TGHEZERD)

Hir oo s HERHH

MokEEEE s b Y v o FRERASEARSE (X
ZEHL )

AR
LI

SEsow I s —HETAR ¢ Merckoge! OR
PVA-2000 ( =77 — b5, Merck#tid), RO,
B 3018 AFLvotapxv -5 27
v —, BILBERRSL)

MHEE s 0w 574 —HAS5 4 Partisil — 10
ODS — 2K {FPartisil —10 PAC{Whatman#t8) 2M#&
4zr, BE20mOAF L v AAF—-LBlH S A, K
EXEED 1 b, 300ks/ cAGESShimadzy —
Dupont 830BE#MfE 7 0w b 'S5 7 DFELE R L FHE)
TETALI,

HAZow b5 740~BH54 1 3%Silicon OV
—17./Chromosorb W+ HP(80~100mesh) P 3anfx
E1.2mDHFFAH T LT3 %Silicon OV-225/ Gas
Chrom Q (80~100mesh) NEZE 2mE S 1.2 nDH T A
BT 4

HagEmnE R 0 NAC(carbaryl}, TPN(chlorothalonil),
7434 F(fthalide), EPN, CNA(dicloram), MCC(swep)
FFEHEIBEL h AR, 2,4-PAQ2,4-D)RUFMCP(MCPA)
B FFEEE L b, MBC(carbendazol), F o+ it
(bromacilA F Y = = v L{linuron) id 7 = HF r » 4 2
kL b, AF o HAFEE L loxycarboxin HE = H(ER)
b, FE¥u7 S loxadiazon) IR — 74 L
h, &9 &Hh—F(pirimicarb} iz 7 4 » &r— 74 + 2
Rtk b, ThEnAFLI,

g

mng 7o R—+e (Johns Manville ¥



1988412

e -+ NESm (FLBETR)

Aoty —AFIRNIT L
£ 3300~500mn, &7 2B FLEHERTR )
NErov N5 7 —HEEEAR ST
BONEL /84 vFDF700F T ERANT, B
B 3 ne@ v~ FREAL FER

;T I N B IV Y
7o F s —JER

NF -0y 2RSS AEHRSe, NI
i

EWRHE S

223 -HUVHEHS:
( BrEBHERS )

FHE T A~
FED)

o—-# ) —TFEL—& -1 Blchi ELE{(Buchittih)

BEwks oo PS5 70 AT LLC—B5008 (Y
U7 LB ), HiHER;  BENIERATTRRLE
Shimadzu SPD — @ & { SEBIFFRE )

HArRéow &3 7 ka—lo by h—-FETH0A
(Fig%; N-—P:FID) RUFS830AE (e, E
cp, ®Ni 15mCi)

2, PERIOTIMI T —RAATLAOER

) “rB8Fraviy374—(GPCIA#T &
DOFER : Merckogel 27 0 o F st R, T
SrcBEM SR, WHE2m, BI500mdH 7 A4 T
ARFETAL, FRELEHORET, yookrss
L, TEEMBECESE Do R AL TERS B
TETAHIZMA 5,

Q) ABrevrsy574 ~(LLOAHI S 2 OMERL
B n3019% 72 b= b 2% 7 —a (114, V)
CREGHECES ¢, Pl eE, AE2m
Ba300mD#H 5287 LRATAL, THREBECIHEHT
BHEL, TERBELESRSVERTAT B,

R w30lMiFr e b= p Y V— 28/~ )WDREGH
MEL EEHOBEMSELLTE, 72 b= bY100%D
Rrldig s Giiphadins, o7, BREOMANSEA
BrERYIAEQ LAY EET sORECEETLC
o

3. PITEE

(1) GPCRIFLLCH 60 EaE D B OREE

BIEENE R B GPCR LLCO AR F NOE M IERIc#
L, BtppmOBERE > AT 5, BEREOME
2254nm CORXEOR S IELTHASE T2, 25D
BUEER 27 —o » 7B 2ENTHELD,
FHABLTHIGPCH S A LELLCH 3 2D~ T4

RE2Zze

HEL /164 o FF

KHD — 528 ( fnism )
254nmig R EE U V it

HY o PT20 ODE! (Kinematica

FUEERVR-—BAE s ow 55 74—tk 5 BERFEAROL HOHYFTE

19

PP —ZEATE, (43 AITTHELBEKS
EELTRITTEL ), V- 7OBERIEIMTHIOT,
AW 2l -~ FOHOMLRTENE, L —FH
DEBEBIATATORFEL Y, BHERCE T,
G LLEANENS, #5455 0BEBEOBELHRER
UVEHSic L » THREBERESYh 3, cOBORERD
BAEI30.5~ 2 AUFS O RH TRy 5, MR DAL
LT EZLABER L 7ORDOBELZIT 5T &8
Hhi,

BlE YAIRERUVE-BARI OV M 27 1 —O®RIE
e
Table 1 Operating conditions of gel perseation and
liquig-1iquid chrosatography

GEC LLC

Bitach Gel 3018
22 aw [.0. x J00 mm

Herckogel DR PYA-2000
22 e 3.0, X 500 am

celusn

acetent trile-sethano)
(4, v/iv)

eluent chlerofora

flow rate 3.1 sl/ain. 3.6 el/fain.
injector 3 a) Teflon loading loop
detecter Shioadzu UY detector{254 ns)
pump kyowa Selaitsu KHD-52

GP{: gel pergeation chromalography
LLC: liquid-liquid partition chrematography
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Table 2 Qperating conditlons of high eerforaance
liguid chrosatography

HPLC condition-1

HPLC condition-2

cetugn Partisii-10 0DS-2 Partisil-10 PAC
4 am 1.0, X 250 28 4 ta I.D. X 230 20
stainless steal stainless sreal

efuent A: water - acetonifrile] A: isoc-octane
(B:4,v/v) B: ise-cctane - 150-
B: acetomitrile propyl aleohel(4:l,

¥iv)

flow rate 100 al/hre.

tepperature anbient

detector Shimadzu U¥-Visible spectropholoseter SPD~i

instruaent Varian LC-8300

BIE HNZI0v LTI 71—~ DHEERE
Table J Operating conditions of gas tiend
chromatography

GLE condition - 1

GLC condition - 2

celusn 1 5 Silicon OV-iT 7 2 & Silicon 9¥-225/

Chromosord wHP(B0-100 Gzs Chream (30-160 zesn)
2esh) 2oo [LD. $1.2a
Ta 1.0, (il -zlass coluon

i giass golunn

! taoperatyre caluon: 185 - 205 °C colusn: 180 °C

[ tnjection: 250 'C injection: 23§ °C

' detector: 360 'C detectop: 36¢ *C

1

i ias earcter ¢ N: 30 mismin. §ooaerier: X: 30 alsadn,

! hydrogea: 3 nl/an,

E atr: 100 al/zia,

j detector f 42 FID 203 (Yat1 1)

i insirunent Hewlety Packard 37104 Hewletl Packard 383184

HHINACO.5~ 6ng, 7434 F0.05~0.5ng, TPNO.05
~0.5ng0FE CEHENE LN,
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HHEOBEDEERD Y 0 0 %V AEH ZGPCIZIEA
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Figure 1  GPC clution profile of standard mixture
of pesticides

{2} linuron
) MCC {swep)

(1) oxadmazone

(3} CNA ddicloram’
{5} bromacil
Operating conditions are shown ja Table 1
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Figure 3 LLC elunan profile of standard mixture

of pesticides

1} oxvcarboxin 2} ptnrmicarb
3} EpN (3) CNP {chiormtrofen)
Operaung conditions are shown m Table |
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Figure 3 GPC column elution profile of (A) brown rice sample,
{B) rice straw sample and (C) cucumber sample

Sample {100 g of brown rice, 20 g of nce straw
and 100 g of cucumber) was extracted with acetone and
partitioned inte chloroform. The sample extract was
evaporated to dryness. The sample residue was dissolved
in chioroform and traasferred to 3 test tube, and the
volume was adjusted to 5 ml. A 3-ml aliquor was inject-
ed onte GPC. (Operating conditions are shown 1n Table
1}
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LLC elution profile of the GPC  eluate of
(A} brown rice sample, (B) rice straw sample
anrd (C) cucumber sample

The eluates from GPC was collected and
evaporated t¢ dryness. The sample residue
was dissolved in 5 ml of the LLC eiuant
A 3-md aliquot was njected onw LLC.

Operating conditons are shown tn Tabie 1.
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S Figure 3 Typicat HPLC chromatograms of (A) brown nce sample
= fortified with carbary at 1 ppm. (B) nce straw
sample fortfied with carbaryl at 2 ppm, {C) brown
nce sample fortified wuth fihatide at 1 ppm, (D) rice
straw samole fortified with fihalide at 2 ppm, and {(E)
o= cucumber sample foirtified with chlorothalonle at |
ppm
| IR —
0 H Operating conditions: {A) and (B): HPLC conditon-2.
Retention Tumelmin) eluent 70% B. detector UV 212 nm, sensitivity 0.04
' AUFS, (C) and {D); HPLC condition-1. eluent 40%% B.
& detector UV 212 am. seasitivity 0 04 AUFS, (E) HPLC
= (c) condition-1. eluent 35% B, detegtor UV 225 nm. sensi-
=] uvity 9.04 AUFS
(The other conditions are shown in Table 2.7}
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Figure 5 GLC chromategrams of (A) browun nce sample forufied

with carbaryl at 1 ppm. (B) rice siraw sample foru-
fied with carbaryt at 2 ppm. (C) brown nice samole
forufied with Rhalide at I pom. D) nice straw sample
fornfied with chiorothaiomle at 2ppm and {E) cucumber
sample forufied with chlorothalomle at lppm

Qpersing condiuons: (A) and (B}; GLC condition-1,
attenuaton 32, column temperature 195 °C, (C} and (D)
GLC condition-2, attenuation - , columa lemperature

205 °C. (E); GLC condition-2, atteauanon 2, column tem-
seratuse 186 C “The other conditons are shown n

Table 32

Minor chromategraphie interferences are seen in
chromatograms.  Attenuaton has been adjusted to allow
interferences to be easily seea.
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Lloyd R. SNYDER and Joseph Jack KIRKLAND:

Summary

Cleanup Method for Determination of Pesticide Residues in Crops by Gel
Permeation Chromatography and Liquid-Liquid Partition Chromatography

By Yasuo [SHI

A method for determination of pesticide residues in crops using gel permeation chromato-
graphy and liguid-lignid partition chromatography is described.

Crop sample was extracted with acetone and filtered. The filtrate was evaprorated and
partitioned into chloroform. The chloroform extract was evaporated and transferred to a test
tube, and the volume was adjusted to 5-10 mlL A 3-ml aliquot was injected onto the GPC.

The GPC eluate was collected and evaporated to dryness
ferred to a test tube with acetonitrile-methanol (1:4, v/v) and the volume was adjusted to 5-
10 mi eluate
was collected and evaporated to dryness. The sample residue was dissolved with 5 ml of solvent
and injected onto HPLC or GLC for determination.

The elution volumes of 9 pesticides {rom the GPC {packing material: Merckogel OR PVA-

The sample residue was trans-

A 3-ml aliquot was injected onto the LLC to facilitate determination. The LLC

2000, column: 22 mm I D. X 500 mm, eluent: chloroform) were determined: oxadiazon 92 ml,
chlorothalonile 120 ml, fthalide 127 ml, linuron 128 ml, carbaryl 140 ml, dicloram 182 ml, swep
236 ml and bromacil 273 mlk

The elution volumes of 7 pesticides from the LLC (packing material: Hitachi Gel 3019,
column: 22 mm I D. X 300 mm, eluent: acetonitrile-methanol (1:4, v/v)} were as follows: oxycar-
boxin 105 ml, pirimicarb 129 ml, carbaryl 136 ml, chlorothalonile 180 ml, EPN 202 ml, fthalide
230 ml and CNP ({chlornitrofen} 263 ml.

Recoveries ranged flom 90 to 120% were obtained for carbaryl, fthalide and chlorothalonile

fortified to brown rice, rice siraw and cucumber at 1-2 ppm.
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ppm;25°C Y & a4, Fo=9 Dk

S s 4 [rksawla A /A B B /|lc
FO S
24hr(A) | 48hr(B) | 48hr(C) | 48hr(D) A % A % % A
& T )
77— R ED >100 | >100 23 27 | — [4.3|(>3.7[(>4.3)|(>8.1| 0.85
ZFuF A2 b w) 55 7.5 4.0 1.6 |[7.3 14 | 34 (1.9 147 [2.5
XN 14 12 3.0 6.8 |1.2 |47 |21 |40 |1.8 [0.44
zh7zrFas s R (r) 18 14 0.73 12 11.3 25 1.5 19 | 1.2 |[0.061
# k)| > 40 | > 40 18 | >100 — oo - (22 — |09
" @D >100 | >100 (>40 [>100 [ — [ — 4 — | = | — | —
” (DL)| >40 | > 40 38 [>w00 | - | - | —.] - | — <03
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vt 1 () 13 4.4 1.1 3.2 |3.0 12 141 (40 |1.4 |0.34
B ) 28 25 | 0.45 13 [1.1 62 |2.2 55 | 1.6 10.035
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ik =272 ) | 16 10075 | 0.18 | 3.5 21 8.9 |0.46 |0.42 |0.021)0.051
pxsyantin >200 |00 (40 |00 | - | - V- | — | - | —
vrosor 07w | >100 | >100 55 |>00 | - |G — | - | - (<059
a2yl |0.0048 |0.0036 [0.0042 |0.0055 {1.3 |1.1 [0.87 |0.86 |0.65 |0.76
# (k)  |0.0075 |0.0053 |0.0055 |0.0060 |1.4 |4 [1.3 |0.96 }0.88 |0.92
o b~ 1D >200 |>e00 |>40 [>a0 | ~ | - | -~ =1 — | —
A7 o & 2 ) 36 36 10 13 |10 |36 |2.8 |36 |28 |0.77
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ksea o) 10.0026 |0.0022 |0.0018 [0.0038 [1.2 |1.4 |0.68 [1.2 |0.58 [0.47
" (za) |0.084 |0.022 |0.030 |0.032 |3.8 [2.8 |26 [0.73 }0.69 |0.94
7z uiu— 28 [0.0085 [0.0048 §0.0013 |0.048 [1.8 [6.5 {0.18 |3.7 [0.10 |0.027
e 9 A~ 1) {0.0092 [0.0088 |0.00048|0.0035 | 1.0 19 2.6 18 2.5 (0.4
” (7k) |0.0080 |0.0065 |0.00088|0.0032 |1.2 12 (25 |96 |20 |02
sy a— 1wy |0.0088 |0.0013 |0.00033 [0.020 |[6.8 27 |0.44 [3.9 10.065|0.017
7 o s 2D 13 12 >4 10 |31 [<0331.3 [<0.30]1.2 |(>4.0)
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24hr(A) | 48hr(B) | 48hr(C) | 48ar(D) | / B C D C D D
Fo 7z mRE) 3.0 2.5 [0.027 |o0.083 [1.2 10| 36 | 93| 30 0.3
NIV PRI 0.35 |0.075 |0.039 0.18 [4.7 §9.0 |1.9 [1.6 |0.42 |0.22
NNy FEDL) 30 28 45 0.5 [1.1 {0.67 | 57 |0.62 | 53 | &
e P E) 0.028 |0.014 [0.0015 {0.035 |2.0 19 |0.80 |9.3 [0.40 |0.043
275 T 1.3 1.2 1.3 8.0 11.1 |1.0 |0.16 |0.92 |0.15 |0.16
5w ) 11 4.1 23 32 2.7 |0.48 |0.34 [0.18 [0.13 |0.72
v 1 ™) 2.1 1.7 [.5 35 |12 [1.4 |0.60 [1.1 [0.49 |0.43
BPMC™(%) 19 12 1.6 38 |16 12 |0.58 |7.5 |0.36 [0.048
BP P S*)(k) 12 3.3 0.60 6.5 |3.6 20 /1.8 (5.5 |0.51 |0.002
CVP™Mi 0.14 |0.038 0.3 10072 [3.7 |0.39 {t.9 [0.11 |0.53 [5.0
DDV P¥ () 11 1.5 18 2.2 [7.3 |0.61 |5.0 |0.083/0.68 |8.2
D B P (%) 10 4.6 56 26 [2.2 ]0.18 [0.38 [0.082(0.18 [2.2
DMT P*) (31 5.8 0.39 { 0.90 | 0.14 15 | 6.4 41 |0.43 |2.8 (6.4
E P N®¥~7) 7.3 3.2 0.35 2.1 2.3 21 (3.5 [9.1 |[1.5 |0.17
ME P*)(7) 7.4 6.5 2.8 26 1.1 |2.6 [0.26 |2.3 [0.23 |0.10
MPMC¥(k) 13 8.7 12 33 1.5 |11 |0.39 |0.73 |0.26 [0.36
MP P®() 22 12 2.2 3.8 [1.8 10 |58 |55 8.2 [0.58
MTMC™ (#9) 44 23 15 [ >100 [1.9 |29 [<044)|1.5 [(<0.29){(<0.15)
N A C*k) 100 40 13 25 (2.5 [7.7 4.0 13.1 |1.6 |0.52
) 23 23 33 3% [1.0 [0.70 |0.66 |0.70 |0.66 |0.94
P A P*(3L) 1.4 0.28 5.5 1.3 |5.0 |0.25 [1.1 |0.051|0.22 |4.2
P H C*(5) 4.4 4.4 33 28 1.0 [0.13 |06 [0.13 |0.16 |1.2
PM P 2.2 1.3 23 0.75 {1.7 [0.096|2.9 |0.05711.7 31
XMC*(D L) 75 44 40 72 117 |19 |1.0 |1.1 |0.61 |0.56
CHTEA Y
% 75 LK) 0.58 | 0.30 4.5 2.5 1.9 [0.13 [0.23 |0.06710.12 |1.8
SFEDE SRt ) 87 87 83 100 [1.0 [1.0 |0.87 [1.0 [0.87 |0.83
w4 F s 0.25 |0.084 0.33 16 (3.0 |0.76 [0.025|0.25 |0.0084}0.033
Y D R U7 % BT 3.5 13 15 {37 [1.0 1087 027 |0.23 |0.87
Rt 4.7 1.8 3.6 7.3 |2.6 |1.3 |o0.64 |0.50 |0.25 |0.49
ee ot e P 44 44 37 42 |10 {12 [1.0 |1.2 |10 }0.88
7k 3= ™ 120 100 12 25 11.2 10 {4.8 |83 |40 [0.48
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5w y > ¥ 342:93'7777777
24hr{A) | 48hr(B) | 48hr(C) | 48hr{D) | B cl|/ D ci{/D|/ D
FALT LT E K 440 400 76 130 1.1 {58 |84 |53 |3.1 |0.58
HiEkE™ 4.2 0.75 0.27 5.6 |5.6 i6 [0.75 |2.8 |0.13 |0.048
DP C*%) 0.027 {0.014 |c.022 | 025 11.9 |1.2 |0.11 [0.64 |0.056|0.088
EDDP®X#) 4.0 4.0 1.2 053 |1.0 |33 |7.5 |33 175 |23
T P N™K) 0.11 [0.038 |0.050 1.3 [2.9 l2.2 |o.085{7.6 |[0.029]0.038
sy
72 by R 1.5 1.5 1.6 7.2 1.0 |0.04 [0.21 |0.94 [0.21 |0.22
4w e 3.6 3.3 3.5 3.3 [n1 [1.0 |11 [0.94 {10 [t
zFuao Pk 150 44 75 40 |[3.4 120 (3.8 |05 [L1 {19
Frg7n N 75 73 130 150 [1.0 [0.58 [0.50 |0.56 [0.49 [0.87
F7Fuo M) >100 | >100 | >100 | >0 | — e T i N
” (k) >40 |40 {>40 |>w00 | - | - | - | - - | =
v7 54 2 ) 7.4 7.4 13 7.5 [1.0 |0.57 {0.98 |0.57 |0.99 |1.7
srrssa-a"kn [ 5.9 | 5.3 1.9 7.5 (1.1 (3.1 [0.79 [2.8 [0.71 |0.25
~F 4 LK) 120 75 | >40 |>200 |1.6 |30 <08 — | — | —
" (K >4 (>4 1>40 |>w00 |~ | - | - | - - | -
Ry Tars Ay | >0 |>a0 |[>w00 |[>w0 | - | -~ | - | = | -
C NP >150 | >150 | > 40 25 - — >80 — (>6.0§>1.5)
MC P P*(3) >100 | >100 | > 40 | 100 - - - - - -
P C P —Na"(E) 0.12 10.062 012 | 012 |19 [1.0 |1.0 [0.52 [0.52 |1.0
( FtofE ) 2.904 | 7.555 | 5.797 | 4.834 | 3.735 | 3.514

W) LC-50E a7 AT e K (=BFIHE ) BAHE TN CHBBRSBIE TH 5. e WA, F00 3, f
B3R, 7K AKEHI, DL : DL, % AER, M MF, vo o7 A, B SRR, % A

1) acephate: O, 5-dimethyl N - acetylphosphoramidothioclate.
2) disulfoton : diethyl §-{(2-ethylthioethyl} phosphorothiolothionate.
3} etrimfos: O- 8- ethoxy- 2- ethylpyrimidin -4 -y} O, O-dimethyl phosphorathioate.

43 ethofenprox :
5) carbosulfan :

6) quinalphos:

7) chlorpyrifos - methyl :

8) dicofol: 2,2, 2-trichloro-1, 1-bis (p-chlorophenyl) ethanol.
9} salithion : 2- methoxy-4H~1, 3, 2- benzodioxyphosphorin - 2 - sulfide.

10} {fenbutatin oxide :

11}  dienochlor ¢ perchioro- 1, 1'-bicyclopenta-2, 4- dienyl.

0, O-diethyl O - quinoxalin-2-yl phosphorothioate.

bis C(tris{2 - methyl- 2 - phenylpropyltin] oxide.

2- (4~ ethoxypheny!l) - 2 - methylpropyl 3- phenoxybenzyl ether.
2, 3- dihydro- 2, 2~ dimethyl~ 7~ benzo (bl furanyl N-dibutylaminothio~N-
methylcarbamate.

dimethyl 3, 5, 6 - trichloro- 2~ pyridyl phosphorothionate.
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cycloprothrin @ (RS)- « - cyano~ 3~ phenoxybenzyl (RS)- 2, 2-dichloro- 1 - (4- ethoxyphenyl}
cyclopropanecarboxylate.

cypermethrin © (RS)- 2 - cyano- 3~ phenoxybenzyl {1RS, 3RS)-(1RS, 3R5)-3-(2, Z- dichloro-
vinyl) - 2, 2- dimethyleyclopropanecarboxylate.

dimethoate : dimethyl S~ (N~ methylcarbamoylmethyl) phosphorothiolothionate.

sulprofos : O~ ethyl O-4- methylthiophenyl S - propyl phosphorodithioate.

diazinon : diethyl 2- isopropyl-4- methyl-6- pyrimidinyl phosphorothionate.

tralomethrin : (§)- @ - cvano-3- phenoxybenzyl (1R, 38)-2, 2-dimethyl-3-(1, 2 2, 2-
tetrabromoethyl) cyclopropanecarboxylate.

fenvalerate © (RS)- ¢ —cyano- 3 - phenoxybenzyl (RS) -2 - {4~ chlorophenyl)- 3 - methyl -
butanoate.

flucyirinate :  (RS)- a -cyano- 3~ phenoxybenzgyl {S)-2-(4- diflucromethoxyphenyl)- 3-
methylbutyraie.

fluvalinate © (RS)- & - ¢cyano - 3 - phenoxybenzyl (R)- 2 - (2 - chloro - 4 - trifluoromethyl -
anilino ) - 3 - methylbutanoate.

propaphos :  p - methylthiophenyl dipropyl phosphate.

profenofos ©: O =4~ bromo - 2~ chlorophenyl O ~-ethyl §~ propyl phosphorothicate.
permethrin © 3~ phenoxybenzyl d, /=-cis, frans~ 3~ (2, 2 - dichiorovinyl) -2, 2 - dimethyl
cyclopropane carboxylate.

bensultap 1 §, & -2~ dimethylaminotrimethylene di (benzenethiosulfonate).

endosulfan © 6,7, 8,9, 16, 10- hexachloro- 1, 5, 5a, 6, 9, 9a ~ hexahydro~ 6, §~ methano-2,4, 3-
benzodioxathiepin 3 - oxide.

benfuracarb © ethyl N- (2, 3-dihydro-2, 2~ dimethylbenzofuran- 7 - yloxycarbonyl {methyl) -
aminothio) - N - isopropyl - £ - alaninate.

malathion : S -1, 2-bis (ethoxycarbonyl} ethyl dimethyl phosphorothiolothionate.
methomyl :  § - methyl & -{methylcarbamoyloxy) thioacetimidate.

BPMC : - sec - butylphenyl methylcarbamate.

BPPS(propargite) : 2- (p~ ferf - butylphenoxy) cyclohexyl propynyi sulfite.
CVP(chlorfenvinphos) ¢ 2-chloro~-1- (2, 4- dichlorophenyl) - vinyl diethyl phosphate.
DBDVP(dichlorvos) : 2, 2-dichlorovinyl dimethyl phoesphate.

DEP(trichlorfon, trichlorphon}: dimethyl 2, 2, 2- trichloro-1- hydroxyethylphosphonate.
DMTP(methidathion) : §- ({2- methoxy-5-¢x0-1-3, 4- thiadiazolin-4-yl} methyl 3
dimethyl phospherothiclothijonate.

EPN : ethyl p - nitropheny] phenyiphosphonothioate.

MEP(fenitrothion) © dimethyl 4- nitro-m - tolyl phosphorothionate.

MPMC 3, 4-xylyl methylcarbamate.

MPP{fenthion) : dimethyl 4- methylithio- m - tolyl phosphorothionate.

MTMC: m-tolyl & - methylcarbamate.

NAC(carbaryl): 1- naphthyl methylcarbamate,

PAP(phenthoate) : & - [ « - (ethoxycarbonyl) benzyl 3 dimethyl phosphorothiclothionate.
PHC{propoxur, arprocarb}’@ o- isopropoxyphenyl methylcarbamate.

PMP(phosmet) ! dimethyl § - (phthalimidomethyl) phosphorothiolothionate.

XMC 3, 5- xylyl methylcarbamate.

captan : N - {trichloromethylthio) - 4 - cyclohexene - 1, 2- dicarboximide.

dimethirimel ©  5- butyl - 2 - dimethylamino - § - methylpyrimidine - 4 - ol.

captafol © N -(1, 1, 2, 2 - tetrachloroethylthio) - 4 - yclohexene - 1, 2- dicarboximide.

31
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tricyclazole ©° 5~ methyl 1, 2, 4= triazolo (3, 4-b} benzothiazole,

triforine © 1, 4= bis (2, 2, 2 - trichioro ~ 1 = formamidoethyl) piperazine.

pyroquilon @ i, 2, 5, 6- tetrahydropyrrolio (3,2, 1=i3]) quinolin- 4~ one.

flutelanil - a, «, o« - trifluoro- 3" - isopropoxy - ¢ - toluanilide.

formaldehyde,

copper sulfate

DPC{dinocap) : (dinocap-4), isomeric reaction mixture of 2, 6 - dinitro - 4 - octylphenyl
crotonate +{dinocap - §); isomeric reaction mixture of 2, 4- dinitro- 5~ octylphenyl crotonate.
EDDP{edifenphos) : O - ethyl diphenyi phosphorodithiolate.

TPN(chlorothalonil) ¢ tetrachloroisophthalonitrile.

ametryn{e} : 2= ethylamino - 4 - isopropylamino ~ 6 - methylthio- 1, 3, 5 - triazine.

imazapyr isocpropylamine salt ! isopropylammoniem (RS)=2-{4- isopropyl- 4- methyl- 5 -
oxo - 2~ imidazolin =2 - y1} nicotinate.

ethidimuron @ 1- (5~ ethylsulphonyl - 1, 3, 4 - thiadiazol - 2~ y1)- 1, 3- dimethyl - urea.
thiazafluron : 1, 3-dimethvl-3 (5- trifluoromethyl - 1, 3, 4 - thiadiazol - 2~ y1} urea.
tebuthiuron : 1~ (5- ferf - butyl - [, 3, 4~ thiadiazol - 2- ¥1) 1, 3- dimethylurea.

bialaphos ¢ £ -2=amino~d- ((hydroxy) {methy!) phosphinoyl J butyryl-L -alanyl- L -
alanine.

pretilachlor ©  2-chloro- 2", 6 - diethyl - N- (2~ propoxyethyl} acetanilide.

hexazinone : 3 - cyclohexyl - 6~ dimethylamino ~ | - methyl - 1, 3, 5- triazine - 2, 4{1H, 3H)-
dione.

benzofenap : 2~ (4-(2, 4~ dichloro- m- toluoyl)- 1, 3- dimethylpyrazol-5-yloxy 1 -4’ -
methylacetophenone.

CNP(chlornitrofen) :  p - nitrophenyl 2, 4, 6 - trichiorophenyl ether,

MCPP{mecoprop}: 4, /- 2- (4~ chloro- o~ tolyloxy} propionic acid.

PCP-Na: pentachlorophenol - sodium.
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Summary

Sensitivity of Japanese eel. Anguilic japonica, to 68
kinds of Agricultural Chemicals

By Tohru Yokoyama, Harumi Saka, Shoko Fujita and Yasuhiro Nishiuchi

Sensitivity of Japanese eel to 68 kinds of agricultural chemicals was evaluated. Results are

as follows:

1.

2.

3.

4,

The eel is highly sensitive to quinalphos, ferbutatin oxide, cypermethrin, tralomethrin, fen-
valerate, flucytrinate, fluvalinate, permethrin, endosulfan, chlorfenvinphos, EPN, captafol, dino-
cap, chlorothalonil and pentachlorophenol-sodium (48 hr, LC—50 value:<0.5 ppm) and rather
tolerant to acephate, ethofenprox (granul), dienochlor, cycloprothrin, dimethoate, formaldehyde,
tebuthiuron (wetable powder), chlornitrofen, mecoprop, (48 hr, LC—50 value: >100 ppm).

The eel is less sensitive than carp, Cyprinus carpio, to ethofenprox (emulsion), dicofol {dust),
flucytrinate (emulsion, wetable powder), profenofos, endosulfan, BPMC:o-sec-butylphenyl methyl-
carbamate, propargite, EPN, fenthion, flutolanil, formaldehyde, chlorothalonil (Eel, LC—50 value,
48 hriCarp, LC—350 value, 48 hr: >5.0) and more sensitive to quinaiphos, malathion, chlorfen-
vinphos, dichlorvos, trichlorfon, phenthoate, propoxur, phosmet, captan {Eel, LC—50 value, 48
ar/Carp, LC—50 value, 48 hr:<0.2)

The eel is less sensitive than loach, Misgurnus anguillicaudatus to diazinon, profenofos, bensul-
iap, edifenfos, chlornitrofen (Eel, LC—50 value, 48 hr/Loach, LC—50 value, 48 hr: >5.0) and
more sensitive {o carbosulfan, quinalphos, fenbutatin oxide, fenvalerate, f{luvalinate, benfuracarb,
malathion, trichlorfon, propoxur, captan, captafol, cupper sulfate, dinocap, chlorothalonil {Eel,
LC—50 value, 48 hriLoach, LC—50 value, 48 hr: <{0.2)

In general, The species order of sensitivily o agricultural chemical is carp >loach >eel.
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