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Abstract

To study fate of carbofuran in paddy system, C-14 labelled carbofuran was applied to paddy

water containing rice seedlings and time course study was made on the distribution, metabo-

lism and chemical transformation of the systemic insecticide. Carbofuran was readily absorbed

by plant root and translocated to shoots where most of the radicactivities were confined to leaf
tips. The fact that gradual increases in radioactivities of both aqueous phase extracts and

non-extractable fractions of plants (shoots and root) increased with incubation is taken as an

evidence that reactions (phase I and II) proceed in rice plants. Carbofuran and its five metabo-

lites were all detected by TLC in organic phase extracts of paddy plants or soil. Evidence was

put forward that carbofuran and its five. metabolites were all identified as aglycones of conj-
ugates. 7-benzofuranol and 3-hydroxycarbofuran were the most abundant aglycones. Soil mic-
robes appears to have little effects on the metabolism of carbofuran. They increased radioac-
tivity of non-extractable fraction and reduced that of organic phase extracts of paddy soil.
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Carbofuran(2, 3-dihydro-2, 2-dimethyl benzofuran-
7-yl methyl carbamate)& @S FMC Corp.o A
BAEEY Fhubel o] 2% @&t RmBEA FMC Corp.
= W4 Furadan®o 2, Bayer A.G.of A& Cura-
terr®% @Stz vk Carbofurand @EEELE 150~
152°C, #EEE 2x107*mmHg(33°C), HkE 1.1809
BffgLe R, Fd W3 BEEE 320~700ppm(25°C)
ole rate] W@ SHRoEME BEEL BN, W

LBl N SiEEEERS BT Hot. &
Bl A carbofurand ¥E(3%) 2 Bk, 197563
B RS Qoo 19854 BEERE HORS
BE Ao R 326), NEHHOZ 10,900%F £
3¢l o}, @0 Carbofurang Kf59 “{tiEd, 4TS
ol = £ TR HEES BRI #HRY 88
Ed 9 BEMRC] S BREYT HEe) dohow
+-3o] BEE carbofuran & Fele Wy
fz vad w2 REBTEY A8y Eikos
d2 kA R#@pes AR @ REge] —&e
T R4 conjugates® MK, BESH, @D car-
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bofuran® ZK#re] K3l B2 gt OO s
Woll A carbofurang] B ABHEKE furankk ) 1L
E24bL20 3-hydroxycarbofurans} 3-ketocarbofurano)
R MR G ek Gnnmmmo L5 LAty s

«<carbofuran®] k4% KE-S 7-benzofuranol, 3-hy- .

droxybenzofuranol ¥ 3-ketobenzofuranol & %3

phenolf REAHEL AT 0 KEHE (FRES

RES & carbofuran® MHHEL HEEL conjuga-

tesE TR 40 435 MKSMEE 4ARE LR
Phenol¥i+ ¥EXESHS] conjugate = oo BRI
9Lt} 452022 Carbofurane] (@Bl A conjugation
-54-' Mmﬁ-cﬂ] Frear®® = carbofurang] {Lgi%yo] uridine
diphosphate(UDP)-glucosyltransferases] %3] glucose
9} KiE, KEstt O-glucoside comjugates® RS T
2 8¢ ev, Smith®*®: glucoside conjugationg [&
—EE R K8 p-glucosidic linkagert REWRE, TE&
9 #EH polyglucoside conjugates AR TLE
By HaEstA o Y Hdl B @HaBmE
#AA A carbofuran?] e Wl 2A #1Ts e 4
BE —R R#HEL S8T BRERHHES conju-
gatesE FER s BAEZ R o $Es s
+1Eol A carbofuran$ EE, BB, ®F 2 pH, K
4, BEDERET 1B BB 4tk 4ol
wa EHBEE AA WEIAY d8 BERT 9
carbofuran®] +#dh K= 433 £2RI Jdz #
E5 e &7 L fche] 4 carbofurand FE @M
#HBEL 3-hydroxycarbofuran, 3-ketocarbofuran %
7-benzofuranol o] w1021 FHEATREEL Iy o B
Fimel w2 B4 &igslA, pH & 18
HEKLHAA  wzA dedrtEs AR vk *n
Venkateswarlu 4¢D2 @k {484 pHF RS
A el EinH ol carbofurand] ZriEsl R
Hetzn g e Willlam® %2 50 B E #%
4:#o] Actinomyceteso]® o] Z2 SHMIERo R CO,
b R ok stg R, o] W A EEd s BE
7t 2EERoZ Az HEINAT. LEAA
carbofuran& +#, K&, Bl %9 HEE ol
bound residue Mgz FEHEAE ®  Carbofuran,
ol o @#mEL ok ek
carbofuran: 2, 3-dihydro-2, 2-dimethyl benzofuran-
7-yl methyl carbamate
3-hydroxycarbofuran: 2, 3-dihydro-2,2 dimethyl-
3-hydroxy benzofuran-7-yl methyl carbamate
3-ketocarbofuran: 2, 3-dihydro-2, 2-dimethyl-3-
ketobenzofuran-7-yl methylcarbamate
7-benzofuranol: 2, 3-dihydro-2, 2-dimethyl-7-ben-
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zofuranol
3-hydroxybenzofuranol: 2, 3-dihydro-2, 2-dimeth-
y1-3-hydroxy-7-benzofuranol
3-ketobenzofuranol: 2, 3-dihydro-2, 2-dimethyl-
3-keto-7-benzofuranol
B £E KBERE BBHQ carbofurans] BEE
Bl A9 E£uiel AT WRET WA Gk G4 K FHoe
M E HARRES L8 C-14 BE#% carbofurang §R
Eate o)A {LEER Bt KBEEACdA £
H REE KEmez BEANY BHRHRY carbof-
uran®] REHR P LB FRE dzA g

O. #8 % A&

1. #¥

7}, #Eg% carbofuran
& EEAA #RY C-14E#H (&fwe furanf
(3-1C) carbofurano 2 EIEWEF oE o
specific activity: 12.6mCi/mmoleqd c}. H&tLE#RY
i TLC radioscanner® mEsEsld > fEFHREF ace-
tonee 2 0,44Ci/ml = A HFEs= 0.5mi4.36x10°
dpm) ¥ @REA
v R
toluene: J.T. Baker(HPLCH)
triton X-100: Merck Co. G.R.
B-phenylethylamine: Sigma Co. ACS grade.
2, 5-diphenyloxazole(PPO): Beckman
1, 4-bis[4-methy!-(5-phenyloxazolyl)]benzene
(DMPOPOQOP): Beckman
Amberlite XAD-4: Rohm and Haas
Technical Furadan: FMC Corp. (81L& ] A 53
carbofuran standard: FMC Corp. (E385H5E5T o A
%)
3-hydroxycarbofuran: FMC Corp. (&3 IEH7 o) A
D
3-ketocarbofuran: FMC Corp. (&#B gz 5ol A 53
p-nitrobenzene diazonium fluoroborate: Eastman
Kodak Co.
cellulase (from Tricoderma wviride): KZSpe{r&ol)
A
silica gel{TLC): Kiselgel G 60, Merck Co.
scintillator solution 1: PPO 5.0g, DMPOPOP 100
mgg 179 toluenes] %M :
scintillator solution 2: PPO 5,0g, DMPOPOP 100
mgg 179 toluene-tritonX-100 (3: 1, V/V)e]
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Table 1. Physical and chemical properties of soil

CEC
(meq/100g)

pH Moisture o
(1:1H0 ICH) O.M.(%)

5.3 4.5 12.2 3.3

wig
scintillator sclution 3: PPO 5.0g, DMPOPOP 100
mg& 1/8 toluene-methanol-g-phenylethyla-
mine(5:3:3, V/V)eol %R
X-ray film: Agfa Gevaert
o, gL
PRI ELE A EAEK BRAER ERES At
WS FRR e, & KRy MKEstE N : Sk,
P:3kg, K:05kg/10a) ft3--8ES] 4B LB 45tk
“Table 15} 7t}
2, FERARER
liquid scintillation counter: Beckman Co. LS 100C
TLC radioscanner: Berthold Co.
microfurnace: Fisher Co.

2k &

7h, HRAKE
1 50g2 REEQ2X150mm)e] ¥ REBKE Al
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9, M9 FA(BLREE s K E dz 22~30°CH
BAAA 158H RET F H-3 FF A& #R
KiEz s ch

v, C-14##3% carbofuran®] EE

C-1488%; carbofuran®i 0.5ml(4. 36 X 10°dpm) &
Kigd EXKEES of, £E Fig. 1D R &%
0.1,1,3,5915 % 240k EEEENgS. SEER
Bk =& E 30ml/minz #5835 o)

oh KfERE 2 1EY M f EBRHES S

EREES 9 F, KEEs 1EEXFo =YY &
0.5cm EFE TEiste 7§ Az e 1%
€ Foje] Beo} LERARE I KBR £,
e 9 432 Sonobe H09 Kkg %7k WE)A
C-14F%; carbofuran 2@ o]9] My ES #HE, TLC
2 Gty ok

2 —f s} B C-148E# carbofurang
bl

+i@el A #iEyel 1k carbofurane] WS FWE
7] 918 110°Cel A 1285 ot BT +%s) —
418 50gc] C-14E3 carbofuran ¥ 0.5ml(4. 36X
10°dpm) & EESI 2 £4% 3.1,10,31 2 1008/ 22~
30°Ce] EHBRER o2, LILHEA #ES C-L4E
# carbofuran % ol9) E#HHEE HH, FEE

vl #BEBE S 9 UCOUOm%
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Fig. 1. Plant incubation apparatus.
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EEEE e £Re C-14EH #RRS L Am-
berlite XAD-42 {#F3std #EE o1&, methanolz
st mateEe BEsgh “CO.e 0. 1IN KOH#E
el mHET o9, 0.2N HClawe = “CO & iR
7 scintillator solution 3¢] i, HKHES HE
et

uh BhtEE BIE

1) KiEgs €7, %= 2 LEpHRETH organic
phase?] MGiEE BE

Organic phased] # MAtgES R Sml H 2mlE
20ml A vialo] &7 o Bk I T scintillator
solution 1 8mlZ 3l REsF o, Carbofuran #H
HE Y BEtEES BHE SmlE 70042 BMEAZ o
&, KfEE £5), ¥E 2 LEAA FE 704, 120u,
70pl% Eestel TLCo| BhEd ¥, #E# carbofuranst
5% W@#yES co-chromatogramsZ -8 HBRAHHE
% Foilel LRT Koz WESIS

2) KiEpgel £71, ¥e 2 LSRR aqueots
phase?] HEHEE RE

K Z7), %9 39, £% 30ml, +HHES AL
40mie) A A 1.2mlE Hsle scintillator solu-
tion 2 10mlo} 4j¢] EiEsts o} Aqueous phases]
HgtEEe WS ol HERBREHMS ERHA % K
hie F7), ¥ 2 LERE HERS 2t Ze
MHEE LomlE Eeld LIt Hikez HAES
FsEst = aqueous phased] 4 9 o]} conjugationg
ZHMESL7) 9te], (1) aqueous phase+sodium acetate
buffer solution(0.01M), (2) aqueous phase+sodium
acetate buffer solution (0.01M)-cellulase25mg,
(3) aqueous phase+HCI solution(pH=2) & BE=
conjugates?] g% FEIY oh. Cellulasest HClof
kel iR KEW-S CH,Cl, 30ml 2[E), ethyl ether
30ml 1B #HE =& Bt $9 5 250ui2 34
o}, o] F 505 Eudhe HhIREE HES L, T0w=
TLCo] BhiEste] aglyconed] MR}t HAHEE HHE R
33 o,

3) Non-extractable fraction®] JK#gE fiEe®

Kigske 27, BeoF Lio)A BEE AbEFA o
£ bound residuew Hppd %7, ¥ 4 LEHAHP
—EE-S Hdle] Liebig MEEES @RS 24T
HCO,& scintillator solution 3¢ HE4E, MHAES R
EF

2}, fE#  T-benzofuranol, 3-hydroxybenzofuranol
2 3-ketobenzofuranole] & pKe®

Carbofuran, 3-hydroxycarbofuran @ 3-ketocarbo
furang %% 1.0N methanolic KOH solutione] ¥ =

bl R i
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iR A 3040 EBE o2, HBXKE BB,
CH.CL %} ethyl ether2 HiM3I% vt MRS BHHEE
#EEE F acetoned et :, kG @E LE LA
e TLC= mR sl ol

o}, Autoradiography

C-14#E%: carbofuran B ¥ XAGE#Es 24z, B
BB TLC 4  Xeray filme] FEHAZ

A, TLC Faeo

Methanolic KOH(5%) #®&S TLCH =24 8
ik o+2, methanol-acetone(l: 1, V/V)el p-nitro-
benzene diazonium fluoroborate® =9l 1% HBES

A ek o

M. #R A ER

1. Carbofurand} 0}2| EMBK SR

e TLCol A 4mEst=z, spotsi= Fdld #
Hatg or BHEAET Rdffis Table 29 Zth Rel
A ®E uksl o]l B B#HEEE carbofuran, 3-ke-
tocarbofuran ¥ 3-hydroxybenzofuranol®] Z#7} 1R
Batd X HRA BRI AEE BEEFE(DY #
ez L& 3 L&ty ¥4 okt 7] & carbofuran
o HRWmEY SHtor FTEESA oL

Table 2. Separation of carbofuran and its conve-
rsion products on TLC

Rf values
Solvent systems*

I oI 0 IV V

Compounds

7-benzofuranol 0.60 0.67 0.74 0.58 0.56
0.54 0.56 0.67 0.45 0.43
0.47 0.48 0.60 0.35 0.35
0.42 0.48 0.60 0.41 0.40
0.35 0.42 0.56 0.38 0.37

0.20 0.24 0.35 0.22 0.30

3-ketobenzofuranol
3-hydroxybenzofuranol
carbofuran
3-ketocarbofuran

3-hydroxycarbofuran

* solvent system [ ; diethyl ether: hexane(9:4,
v/v), 1I; diethyl ether: hexane(3:1, v/v), II;
diethyl ether: benzene(3:1, v/v), IV; diethyl
ether: benzene(1:1, v/v), V; hLexane: ethyl
acetate(1:1, v/v)

2. RYE carbofuranpRE0| == HETEE A

C-14183 carbofurang HEKBES ¥, EREE M
M5l KiEmge €71, W2, 1%, #EBERS U BB
7t29] HAtEES BIET #RE Table 33 et
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‘Table 3. Distribution of radicactivities following application of C-14 labelled carbofuran into paddy water*

Radioactivity (9 )**

;2:5)%21(223) ShootsRice plantSRoots Paddy soil Volatile fraction giil;ggg rg(‘:(oy\tlaelry

0.1 0.3 0.3 87.0 0 0 87.6
8.4 2.0 74.2 1.9 0.1 86.6

12.0 2.3 67.0 3.8 0.5 85.6

20.0 5.7 60.0 5.5 0.9 92.1

9 25.4 2.7 43.0 7.6 0.6 79.3

15 23.5 1.8 43,3 8.7 3.8 8l.2
24 21.7 4.3 36.3 8.5 4.3 75.1

* C-14 labelled carbofuran(4.36x10°dpm) was applied into paddy water

** average of duplicate analysis

C-144Z%% carbofuran® W2 HEKk+;HEd EEI
WatEES KTE S gel HEE YT, BBERS,
HCOJHEL. 2 WA st et 4 fraction?) WEtEEL iTE:
ez gimstglonl oo EESE ki kst
e WA . ERAESAMS 24 o Kisgel
7191 M 5 R v L mAiEe] 4= gt
Koeppe &£00% 440 @iRpEEE C-14 % carbo-
furano] $ejuch Frjel ol B vt Mg
3, Ashworth#s} Preef¢» o £& ool ke

Photograph

Mugho Pineo] iR pEEY C-14 Z# carbofurano]
mere Bild 49 Ld BRI E HESH e,
* HHRAAE £719 Kstige] 49 Kifd EHE &
autoradiography 2. meRslgl oH(Fig. 2).

BB B pd it Ro] BREE M
Rist KEERETE 8 BMgtaEd] HAUste @mdte Aoz
Rol, BUE HateegpEol FKEERC &Y A=
il Aoz Rl EERS A HEERN
HEe o) ¥Ee] @EY carbofurane] A, Archer &

E

o

Autoradiograph

Fig. 2. Distribtuion of radioactivity in rice plants
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Table 4. Distribution of radioactivities in extractable and non-extractable fractions following applicatiom

of C-14 labelled carbofuran¥*

. Radioactivity(%)**
Incubation Shoots Roots Paddy soil

i0d(d Extractable Non- Extractable Non- Extractable Nomn-
period(day) ~oro e aqueous  eXtra- organic aqueous  €Xtra-  organic aqueous  eXtra-
phase  phase  ctable phase phase  ctable phase phase ctable

0.1 0.3 0 0 0.2 0 0.1 82.9 0.6 3.5

1 5.0 1.9 1.5 1.3 0.1 0.6 63.8 1.2 9.2

3 7.4 1.9 2.7 0.9 0.4 1.0 51.2 0.9 14.9

5 14.8 1.4 3.8 0.7 0.1 4.9 30.0 0.8 29.2

9 7.4 7.3 10.7 0.2 0.2 2.3 19.9 0.7 22.4

15 4.3 4.1 15.1 0.3 0.3 1.2 16.6 2.0 24.6

24 1.6 6.0 14.1 0.1 0.1 4.1 2.9 1.7 3.7

* refer to the radioactivities of paddy shoots, roots and soil in Table 3

** average of duplicate analysis

I KFSShEe EEEEd C-14 1E#% carbofurane] A Fer-
reiraZ®o] e ulr} glob, E# carbofurane] @&
He FEEEE “COE Getzin®o] benzofuranf%(7a)
2 carbonyl#Z3# carbofurane 2 o8 EiFHY L
A, Koeppe%”& ulal (U)#E# carbofurang g
S-Fgo A EREBEE B e, ®indchz #iEs
ek

EREE HHEF KEE E5), ¥ 2 1B Hl
%+ organic and aqueous phase extract®} non-ext-
ractable fraction®] H4IEE S MEHEES] =S
2 FRE HREE Table 491 3o,

KEHE £219 MERANA BEEG] sl B
S SHESY EEERE He peakd Bojy 2 o) F
= HAslY s, aqueous phases} mnon-extractable
fractiond] KETRES] REFHHCE EM3le EHEE B
el A& phase | XfE2 = A" carbofurane] R34
57 KB MR SHIK phase [KECo 2 conjuga-
tesE FELE] = £, AFAHq conjugation KIE
o EFe #EReE 0,15 2 24H HRBEE]A
organic phase extractd KEHHEETE 8% Az
mEdch KEm ¥l A9, S04 vl KaE
k¥ dgtet phase | z# s phase [ K2R
non-extractable fractiono] wo] Eigs-& o4 Ut

HotgEs aAis bR B8 K+ A& non-
extractable fractiond H4tgEol AA BE Hutsed
<k 329%0] =23 ubd, aqueous phase extract®] Bt
B K¥EE £79 2Axo 94 Wkt 89 non-
extractable fraction2 XEMIE B carbofu-
rans} o] | i E ] ¥ Hi#4 S polyphenol L&
Yt BEAY LERGC KT REE X ¢H.

3. C-14 ¥ earbofuran®| RWHR

7+. Unconjugated products

THEEE W5 KEl $7], 39 9 #REEY
tr C-14 {Z#; carbofurang)
unconjugate {G#4-& TLCLolA i, TEY #F
+ Table 59} #rf,

C-14 #23#% carbofurans} 5719 fL#ifye A fraction
oA ZF HHEJor HALEIN s L Ko
2 el

1}, Conjugated products

Kigeg E71, ¥ 2 KL conjugatesE
cellulase == HClZ K7 #HEE Table 63
Zet,
© KRS £, ¥E)elA WEE conjugate= HCI &
o} cellulases)] K3 o @& HKgfhEe] mikd Aoz
3o} conjugates’} EZE f-glucosidez 7= g o+,
KB A w2 HCl) %% 4827 ol glu-
coseroHE fBRA}e] conjugates RS HIEE &
ook B fEdpEsol A carbofurane] conjugation [KKE
o] #4455 ¢l om Frear®™ Smith®” % carbofuranfis
#Eo] £ glucoses} conjugated HRIHz T wh
Slth. Lol A carbofurand £z Hl KIE, &
FHr 434 Yo

KESES S} MK+ aqueous phase extractE fnzk
iRt HREs aglyconesd] K-S Table 73 zoh.

oulA o 2 7-benzofuranols} 3-hydroxycarbofuran
o] fii aglyconeo] u]&]-vho] FEH = ¢t Ashworth
F®2 o] 4 C-148E# carbofuran g ¥ BRI
glucoside conjugate?] +Z aglyconeo] 3-hydroxyca-

organic phase extract
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Table 5. Relative abundance of carbofuran and its metabolites in organic phase extracts of paddy shoots,
rootsand soil

Incubation Radioactivities(%) ’
perlod @) T-benzofuranol Saciore™ 0 LIVSON | carboruran Lkerocer 3 Bydron.
Paddy shoots
3.6 5.3 2.3 58.0 2.8 16.0
9 0.1 2.1 0.1 58.6 0.1 24. 4
24 8.8 9.6 3.8 8.6 6.2 18.6
Paddy roots
1 7.6 3.5 2.4 78.3 5.2 7.0
.9 6.9 10.1 6.9 44.4 2.7 15.2
24 8.3 10.0 1.7 35.0 13.3 25.0
Paddy soil
1 0.5 1.0 1.8 92.0 0.5 1.7
9 1.5 1.1 0.4 84.4 0.2 3.1
24 0.1 1.3 1.7 88.0 0 1.6

Table 6. Enzymatic and acidic cleavage of conju-
gates in agueous extractable fraction*

Radioactivity(2;)%*

KGR {1 aglycones] ¥)3) %2 B9 7-benzofu-
ranole] ARE R ot od fLaHps HEIdex =
7R3}, Venkateswarlu ZCGDE k4B A C-14-

Cleavage Conditions Paddy Paddy Paddy

= carbofuransg@® 3~ 7-benzofuramole] o] EHH%

shoots  roots soil
Atz g ond, Getzni®e C-14fE% carbofuranpg
Control(pH 5) 4.3 1.2 0.8 B 4pd 7-benzofuranold 4o 3EetA EEFL
HC1 soln.(pH 2) 16.2 12.1  22.3 Oz #sksld o,
Cellulase(pH 5) ; 18.7 19.2 14.7

4, —ReTIMD} TR0 A carbofuran¥§ifi

* average of duplicate analysis

*#* total radioactivities applied in paddy shoots,
roots and soil were 9.2 x 10*dp m, 7.8x103dpm
and 3.8X104dpm respectively

—fy - R L] C-14 &% carbofurang EHE.
3 ©}&, organic phase extract$} non-extractable:
fraction?] HitaES MR #RE Fig 33 2
rhofurane] 8 = #4391 = Knaak £092 <t 4 Aqueous phase extractd} HERKSY HiigE K
3-hydroxycarbofuran, 3-ketocarbofuran ¥ 7-benzo- 2 - Pgted T LS xR EAAC B
furanol& aglycones® #HZEstgl ot dakf5Ed A HCI Btk vla —fE4-8e) A+ organic phase extract

Table 7. Aglycones formed by enzymatic or acidic hydrolysis of conjugates in aqueous phase extract of
paddy plants and soil

Radioactivity (%)
Aglycones Paddy  shoots Paddy roots _ Paddy soil

HC1 cellulase HCl cellulase HC1 Cellulase
3-hydroxycarbofuran _ 26.2 3.7 21.8 17.9 7.1 ~7.5
3-ketocarbofuran » 3.6 4.3 0 7.8 0 2.8
carbofuran 8.7 12.8 17.2 . 8.8 4.5 47.3
3-hydroxybenzofuranol 4.3 5.2 0 12.2 9.2 5.7
3-ketobenzofuranol 5.6 . 18.8 -0 5.4 2.5 7.2
7-benzofuranol o 424 205 322 89 622 65
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toor 100 |
- O\ . B O\O\O
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7 5O 50— A
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Fig. 3. Change in radioactivities of organic phase extract and non-extractable fraction by incubation

time

Table 8. Carbofuran and its metabolites in organic phase extract of non-sterilized and sterilized soil

Radioactivity (%)

Compounds

Non-sterilized soil

Sterilized soil

3. 1days 10days 3ldays 100s days 3.1days 10days 31days 100days

7-benzofuranol 3.8 1.8 16.4 1.1 0.1 0.3 2.0 0.1
3-ketobenzofuranol 1.8 2.2 2.8 0.7 1.3 0.6 1.2 3.7
3-hydroxybenzofuranol 0.9 2.2 2.6 4.4 2.1 1.3 0.9 2.1
carbofuran 87.2 86.0 68.0 63. 3 86.0 86.9 81.4 80.7
3-ketocarbofuran 1.2 0.5 3.2 8.2 2.1 2.4 1.3 0.7
3-hydroxycarbofuran 1.7 2.5 4.1 5.4 4.4 4,3 5.1 2.6
9 mestaEel A EAslg o, oo HEI S 2 HGHEES o, KB A R, 1Al

non-extractable fraction®] HEtRES BFsIA H|insdt
dx EkEE REstgth. Organic phase extracts]
carbofuran @ o9 E#HHES MERL Table 83
Zet,

—R -85} B8] A carbofurand] o3 B
HEL BF RS Yo T HEHY E 2R
EE T+ it

=
2

E ©

KFEHS: Lol A carbofuran®] EptE AT
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