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2. ZNIREBEEFELIIOLT 22 EZDRBIMORBICONT FERE, &S #
(B ARFPR NSRS () BRI, JIIBBES, fRIOIGYS, *Flfk (MGERREEER, 2y, %

BMEEHER) 47. 8. 9 ZH

HECRRA b Y £ o 2 v OWHBIRIC AV 5N TV 5 trichlorfon pTLLkd T v & IKIRFIT 2 2

oWt T B0, trichlorfon 2FL40MKIR kg &7 b 3mg 2 FTATHERY L, 3mg/ke
7213 30me/ke 2EAHS, 1mg/kg/H % SAMMEHRE LT, #E1MNHELD 70 #20
i x b PPLU Tz 2 v 2 o trichlorfon, dichlorvos, trichloroethanol, 33 .k ¥ dimethyl phosphate
BEEHRIU2 MY THERE DML,

3mg/kg @ trichlorfon %LUz TV & TIRAEALYLET 3 85I #1249 0. 03ppm, 245315
RNt (#90.003ppm) @ trichlorfon SR I f7chs, 3 HETREUE IO, VpiT
121H#0.007ppm i S 4172233 A BB RM S 0 isdb o2, 30 me/kg By 4503 1 BN iT it
750.5ppm @ trichlorfon AHHISH o35, ZOHAMCIHDU, 2485101212 0.007ppm AELLY
Manzic@ e o1z, Img/kg/R, SHMMEBR L TiR1~3851#12#90. 03ppm @ trichlorfon
pit xh, REROMPHEIR 1 MOBSHICERL T, 2omOHRss e,

—7J# trichlorfon O{RRHIX 3meg/kg LHETRUN, RAVWTIORGETIRMUIN L Hr o1
$3, 30mg/kg O SR TIZIYS 1~3 B5i14ic trichlorfon OFMNt (#0.04ppm) @ dichlorvos

EESTt o trichloro ethanol AsERiM S 12354045 6~9 BENMLICIZMRIN I N o 12,

54 B

TERZTF 4 TV o 2 2B, 2 FFUB L EDHAN
TNl Sh T3 trichlorfon (O, O-dimethyl-2, 2,
2-trichloro-1-hydroxyethyl phosphonate) i34 #,
Z3, P, B EoMdlipkic RS v s Ty
ARBFITH 5,

BRI MHBERT i 3 hie trichlorfon 3,
MM E UTHA UL 6 RLIhiz T vy
i, COREIRTTrbEUO,TTHEE, &b
HTHELPTH A,

trichlorfon %234z BOE LI 2 v 2hAD
BTz, Behrenz (1961)3% w 24 o2 h %
AW YN 21720, trichlorfon 80mg/kg
BO#ET2 &, 5205008 T, W52 Ruhlia)
REIB TV IHMARBITLTVA L ERRVINLTE D,
Leahy (1964)® ¢ 36mg/kg O 5T, 8N%[11{%ic0.1
~0.2ppm FLERUN LTV A4S, Wi b 24B51UFRH
T5E, BRIMHAUTTH 2L TNS, ULk
Liado=oDWErE b, 1NOZOHRETHD,
BEEm £, RIS S 0.05ppm & 0L,

% LCHH b RE Ut trichlorfon & 2R
WOOIRHAITESY 2 VT, 40 HHEERS

weROG:, 5 Ok Sikic kb, trichlor-
fon BErELICID, T 2iind trichlorfon 33
2D IS & ¥A bha dichlorves, trichloro-
ethanol 2z EDBITICDONT, ¥R Za< b5 71k
Tk oT, SNFMITsL, trichlorfon o 38RGYE
DMT2, 3DOHNEG-DOTRET S,

KREWELIUEE

1. EHIE G,

a) LOHWNEERE; Bf464E8 H, AR KE
BB CRT UV A1 T fistula 3o
{470 550kg D=V R # 4 2R trichlorfon iK% 10
%KM E L, trichlorfon 3mg/kg %¢: fistula
T DTUWETIWIC i U, #2451, 3, 584077 Atk
ML L, %20 500ml BoMRicftLre.,

b) FECELLE; TARUTIE 2 J1, ML MAY500ke
DFENR 24 200ic, trichlorfon % Ry Xi
figkt%, 3mg/kg 3350 30mg/kg O MIET, &L
REOE Uz, #1431, 3, 6, 9, 24, 723 X OP1200%
R HITLL, & A500ml @ 3 v & BAMKTCBE LIz,
9 Ml ¥ TORILDORZ, ABHOAH 2Eichi
ABLEMNTEREOR, FVvEVAl (AF b))
2HALI,
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Fresh milk, 200ml

300m! of acetonitrile-methanol (2:1) added,
blended for 7min.

|
Centrifuged at|6, 000rpm for 7 min.

Supernatant Presipitation

|
Blended with' 150m/ acetonitrile-
methanol (2:1) for 3min.

|
50ml of dist. water added.

|
200m! of chloroform added,
shake for 3min in 2 times.
Centrifuged
l

|
Chloroform layer _Aqueous layer Supernatant _Presipitation

-
400m! of acetone and 5g celite 545 added,
blended and filtrated.

Concentrated under reduced
pressure at below 40°C.

Concentrated to about 30ml,
2ml of hydrogen chloride and 10g of
sodium chloride added.

Residue dissolved in 100ml
of n-hexane.

|
Extracted with 200m/ of ethyl ether:
acetonitrile: methanol (17:2:1) in 3 times.

Extracted with 50ml of
acetonitrile in 3 times.

Concentrated
50m! of water added,

concentrated. TLC (silica gel plate) clean up

|
Methylation (diazomethane)

GLC (FTD—dimethyl phosphate,
desmethyl tricolorfon)

50m! of n-heptane added,
shake for 2min in 5 times.

Aqueous layer

n-heptane layer

!
Sodium chloride added.
Concentration under nitrogen
below 35°C.

|
GLC (FPD—dichlorvos)

Extracted with 100ml of
ethyl ether in 3 times.

Concentrated.

|
GLC (FTD—trichlorfon)
(ECD—trichloroethanol)

Fig. 1. Analytical method of trichlorfon and its metabolites
in fresh milk.

¢) 5 ONiltksivs ;M7 2 B, KR 450kgD

R R &4 v fihiciR g 372 trichlorfon %,
1 0%b 1mg/kgDHAT, S L, 3HHEKRS
HO1BIU3M5E 5 HEHSHDL, 3, 6, 9, 24
B LOTAENNAILL, %4 D 500ml 2 FhrictL
1z.

2. T7 XbORNE

IEIRAGTEELIZY, 2084 Fig.l R
Liz.

HEhLD NI 2R LA D trichlorfon &%
OR#YPO K27 a< b ¥F 4% Fig.2 3 L1 Fig.3
WCiRLIE, '
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1. HREERSIES v I~

trichlorfon JF3K 3mg/kg %320 B PICEHIERLS
UTzBED 2 v 2 DERRIE % Table 1 iR U, #
51 B#iT trichlorfon & LC0.007ppm MEH I
125, 3EBAMED s FR G RILIA o
0.001ppm EATCh -7z, [AIFICTR - TV &4
A b1 % dichlorvoes, trichloroethanol, dimethyl
phosphate i\ Bl anedh -1z, coT &
53 trichlorfon 353 2 WIHICBBITIRRIT 2 0
BT TH Y, trichlorfon (X 3LeEDEN TLGH
I hs boeiisEans,
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Fig. 2. Gaschromatogram of trichlorfon and its metabolites in the milk of cow

of three hours after oral administration with 30mg/kg.

—— after administration
------ before administration
(A) trichlorfon (B) trichloroethanol

(C) dimethyl phosphate (methylation)

(D) triethyl phosphate (internal standard)
Apparatus; Shimadzu 4APF equipped with flame thermionic detector.

Column

; glass 1,0m x4mm i.d., packed with 2595 Carbowax 20M/Gas Chrom Q.

Detector ; FTD (electron capture detector for trichloro cthanol) column,
detector and inlet temperature is 150, 250 and 250°C, respectively.

2. #OPWHITE S T v o ~DIERT

FU OIS Lo v 2 i3I IR it
RIS, Table 2SR U T & Hig, trichlorfon
3mg/kg DL T2 1 1501#i20.03ppm, 3 B}
#12130.09ppm O trichlorfon A3k d iz, Lh L
shs 5 24004243 0.003ppm &g h, 3 HEL TR
WIRLIF E i T2,

—75, 10{55@ 30me/ke ARG UIcha, #
51 R8T 0. 557ppm D trichlorfon 3R
ah, DR UTITL b, 9REI#:IC0. 16ppm DI
FRMED LT, UbLahis 24050 B#Hd5 &
0.007ppm LA L, 3 ABHIIBHRADO0.001ppm
UTEz oo, MABECERIUI trichlorfon MUY
dichlorvos (2, 2-dichlorovinyl dimethyl phosphate)
1335 105076 trichlorfon DM TUTHIN T 5 Ik
FE00.07ppm ARG I ALPchs, BEITOFMIT LI
LA LT X, 9N T I [ Fiod 0.001
ppm DLRE o 1e,

trichloroethanol # 1~3 M§[{{%izeint (0. 003ppm)
#1311, dimethyl phosphate i 35T ITIRTTW
0.1ppm MRt I izDs, WSROV & 9 15T%
TN LT & 22 o e,

EOHINRE Y, NPTk 3me/ke 3.X0°30

mg/kg DML DAL X2 2zl HE LI
trichlorfon (2§ £; 1~3 IE T IRRI DAL AN L % 7R
U, B2 LT, 2405t Tid Zz DIREIR T
MY UH D 5 ieh> - 2. 2 LT trichlorfon R
i dichlorvos, dimethyl phosphate/z & § 5%
BRI IIRRH 3 tchs, IS L trichlorfon & [AIRE
AT ac e Ly, 53 trichlorfon
PO TARAN, 3IFRIBINIRZO—E 3 2
WONERITUTIT - ICEHEERIN S DS, T v I~D
TR EAE RV DEEL LGNS,

3. BB LB T v 2 ~DIRH

Table 3izR LTz X SiC trichlorfon 1 B4 b 1mg
/kg % 5 AU E Ut (s, Raeis 1~3 150
#Bo Tz LY, trichlorfon & LTHY0.03ppm il
i, 9NEMNH: T 0.02ppm XML TR H, KD
FERE s, 1 EE G O8 EFRTRD U TIT ,
2415[1#; 0.009ppm, 3 A ALBIZBINRALIT &2
-1,

trichlorfon 1 mg/kg/day @ 5HTAEREDIEE,
3HE#IEHKE 5 HAREH®HO : v hOERERZH
53aL, 5180 trichlorfon OFERANIXS5 A
SR SHROLB 2 SRR IN TR Y, £k
POEHES B,
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Fig. 3. FPD-Gaschromatogram of trichlorfon
and its metabolites in milk of cow of
one hour after oral administration with
30mg/kg.

—— after administration

------ befor administration

(A) trichlorfon (E) dichlorvos (F) tri-n-buthyl

phosphite (internal standard) (G) desmethyl

trichlorfon (methylation)

Apparatus; Micro-Tek 160 equipped with flame

photometric detector.

; glass 120cm X4mm i.d., packed with

10% Silicon DC 200/Gas Chrom Q.

Detector ; FPD. column, detector and inlet

temperature is 125, 205 and 230°C,
respectively.

Column

—7, WEHE L 3 mg/kg O —EE TOIRHIO
He g5 &, FEHIREMIRLY, 2085k
LHLET A0, BRI T XS, FREIRE
REESU RS, TV 2 AT UT- S5 D IR

WDBEEDS, RRLBEL 2AHMBRLNS,

5 AN @A E G OIIEMD T v 2i2id, trichlor-
fon ORPHY dichlorvos BRI SN icds,
ZOfbo{WEH VT b Bl S hish o 12,

4. #51E, BEEROMNT & 5 2 Vv 2 NORT

It

trichlorfon 3mg/kg % 10%7&EKE LU, SO
REESREUIGE L, FARaeicRyise, 4%
AREUIZSE E O I v 7 R~OBT, IREIER ok
35 &, BEHRENFHCOIRNROLIII TR 2D,
UGN THAL L TR &, 13E A CHBD VIR
BThH, UhbEERAULIIA 1T TIIH A5, B
B kst d hnneEiohs,

3kt 3mg/kg & 30mg/kg & 2REOHSLINGD
FLEED TV I INDITL R LA 1 B b 200 4
HBFETALIRELUTEITA L, 4RI TDI N
7 RADBITRIZZNZN0.0379% L 0.014% L g b,
45 5B $TTR, 2N Fn0.0025% &
0.0004%Tdh b, TN IHDEFTIIONZLL EIZH
B2415RIRINIZ E W I NERFT LT,

FYEEGLOMEINC X 3 2 Vv I ~OBTRI 1 EoEA
}EDYL4, trichlorfon 3mg/kg 345 C0.0395% C
»Y, 30mg/kg Ti3 0.0144% & 22 b, EORSIN
1z trichlorfon B3N B FET, 3 Vo ANEITA K
N5 RISEER D70 3me/kg DFFHHY 2, TR
B, Fib ot '

—751 A% b trichlorfon 1 mg/kgd 5 A [THtEERY
Bo#E, 1 HORERMBDZWIC bbb bY, 24
B CoOREHTHOBTHRIX SAMNOAIRN Sme
/kg EUTEIMT5 20.021% L Y, 184 b DImg
/kg I HESITALE 55D 0.105% L7, FtiTHy
VEBITER RTRER E 5T,

U EOHBTIE LIS REX 1TTOTHL D
WRI MO MEEVEZLLNSD, ZNLILICH
SR, 1 EEE & AEHYS L o &5 T
IHRNDOBIROENSE UL, ThoDTE trich-
lorfon JF#kdS —HCHH I N TV 2 HHELRACA TS
HIFRAI & 542 Hiu16% (25°C) ZKiTisiEs A YR %A S

Table 1. Residues of trichlorfon and its metabolites in the milk of the
cow following stomach administration.*!

Days after Analyzed as individual compounds (ppm)
administration trichlorfon dichlorvos trichloro ethanol dimethyl phosphate
1 0.007 <0. 001 <0. 002 <0.01
3 <0.001 <0.001 <0.002 <0.01
5 <0.001 <0.001 <0.002 <0.01
7 <20.001 <<0. 001 <0. 002 <0.01

*1 Trichlorfon administrated directly to stomach with three milligram per killogram.
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Table 2. Residues of trichlorfon and its metabolites in milk of cow
after administration.
\~ L e Analyzed as individual compound (ppm)
N “oew . dose T
. compOUl;;l\"' ‘ 30mg/kg 3mg/kg
ggumrisrai:;{trgl;ion T e trichlorfon  dichlorvos g'ﬁ,{‘;g{o g;’gse;}’lﬁe trichlorfon dichlorvos
1 0.557 0.070 0.003 0.082 0.033 0. 002
3 0.332 0.034 0.003 0.104 0.091 0. 001
6 0.247 0.010 0. 002 — 0. 080 <<0.001
9 0.159 0.001 0.001 0.005 0. 052 <0.001
24 0.007 <0.001 - <<0.001 <<0. 005 0,003 —
72 0.001 <0. 001 <0.001 <<0. 005 <0. 001 —
120 <<0. 001 — —_ - <<0.001 —_

Detectable lebels; trichlorfon 0.001ppm, dichlorvos 0.001ppm, trichleroethanol 0.001ppm,
dimethyl phosphate 0, 005ppm.

Table 3.

Residues of trichlorfon and its metabolites in milk of cow
following continuous oral administration*! for five days.

hours after

Analysed as individual compounds (ppm)

administration trichlorfon dichlorvos trichloroethanol trichlorfon*2
1 0.034 0. 002 <0.002 0.017
3 0.029 <0, 001 <0, 002 0.023
9 0.021 <0, 001 — 0.015
24 0.009 <20.001 — 0. 005
72 <<0.001 —_ —_ —_

*1 QOral administrated with one milligram per killogram per day for five days.
*2 The third day after administration of one milligram per kilogram per days.

TAHTEIREDIREL, T2 COWRT:, Pl R
BERMEMUTNAZ & TR IN S,

5. trichlorfon M 3 v 2 {1 COIRRINL

trichlorfon OYTWTINHYSG ® RAKGUIHED
TNV IHANOEITR 2N Uic #55L,  trichlorfon X
TV 2 ISR OMIFRINIC U b SR U HRH &
Nish oo, WERODW 3I0mg/kg DRELEH,
SRR LK DA, BN 0.5ppm O trich-
lorfon 233 v 7RI D RWHE I,

TR A V74 2 VRSN THERLICS » bR
Uiz trichlorfon o 2 1R[] o 123YETEVERER O £5 TR,
trichlorfon ¢ none effect lebel & 500ppm T b,
COMSEERtE b 1 Y TN 2 M8 LI,
T3 A IS RNUE S0me/ke/day & 125, —75,
trichlorfon 30mg/kgfRMIEG LI2RLelD I Vv 2D
REAIRRI AL 2L 1 0E4%, #90.5ppm Tah b, (kT
50kg D AHS, 50mg/kg/day @ trichlorfon %iBHY
T AT, 2H51.E0.5ppm @ trichlorfon &HD I v
Z % 1 @ig5, 000! iR hiXzs 6 7cuy, FDA it T

i, WAL AMbD vy UNRIZ 0.9 LT
FISNTHE DT, TORUNLIZHIS, 000 {5 Th 5.
ZBAMILTIETUIE LG U trichlorfon D 2 v 2
MAOIRRINILIYS 1 ~ 3511 ORNHT, 55
%, GROHIZH»» b 5T, FRAHOREKEEZRL
THh, 248553 HE, trichlorfon 30mg/kg #
BETH 2 v 2ifugid90.01ppm LITFOIRAIE E LY,
flafizsz Rt U1z trichlorfon f%#Y dichlorvos 13
trichlorfon M#J }4{&, trichloroethanol |3EIFE
FEORREEHTH Y, Wih b EROBBIdIY,
DML UTIT CE2ELADED L, TORR
BHETKRELLE-TL 3,

—HHRY OREAOHAD + Y=o aviT trich-
lorfon 5%%if% 6kg/10afgfl U1z4554, trichlorfon
DY E o a3 vRORTRIIEERN0.2ppm TH D,
LOryEva YR JENLAYD 40kg ANTTER
SEUIE, 3401 A% Y0 trichlorfon DR
TUIEHSTE, 0.016mg/kg Ligh, REROIGIEEL
DFIL1/20072°1L1/2, 0008 785,
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i B
(1) trichlorfon 3mg/kg %» WRICEBHYES LI E
%, IV IZHBAOIEREYE 1 B4 T0.007ppm D

trichlorfon psgRdtINicds, #1153 HHESREUN
RZL0.001 ppm LIF & -1z,

(2) trichlorfon 3mg/kg 3% U 30mg/kg % fik} .

CRERARE Ui, 3mg/keg TIRREFTIREIEIX
#5 3 M54 0.091ppm @ trichlorfon A3FNH X
Nnizchs, BEEOERICHEZVRA UT, 4K
0.003ppm &7z b, 3HBICIRHMBAUTE 212,
30mg/kg #5 T2y 5 9 R % T390 2ppm (B
E5fii0. 55ppm) D trichlorfon HSERH I izhs, 240%
#1211 0.007ppm & BBUCHA L TWZ, L L
535 RIS 33 3 v 2 A trichlorfon DT
Hi30.0144% T 72,

(3) trichlorfon @ {03i#s dichlorvos, trichloro
ethanol, dimethyl phosphate 2z &3, 3mg/kg @
VIR, OB TWTFho/UGBim s b s
o 12hs, 30mg/kg O FE Tid MIFRITHEIL LI R
N2 X b, trichlorfon @Mitd dichlorvos (RENM
{20.07ppm), £%fto trichloro ethanol, dimethyl
phosphate D3R INTd3, WINDIRE L 200
L trichlorfon  HFL T, 9MEMlIRIRLING
BINRPLET L e 22,

(4) trichlorfon 1mg/kg/day "G5 ARIEEHZPLEE
ITREEE UIcey, 5 Nl HSHOmERNE Tzl
0.03ppm O trichlorfonds T Vw7 X I, 24
BENI#21T120. 009ppm DIEFAASFN S htz, Fins
BEOYN, 1 ROHEHTIEZ LT trichlorfon o 3

ALl e s Seler AR (Im AN gh ol

x [y
1) Behrenz, W.: Vet.-Med. Nachr., No. 8, 3
(1961).
2) Leahy, J. S.: Vet.-Med. Nachr., No. 2, 37
(1964).
3) ENT M - TAMESC - HUERT - BB ¢ R
AR 25(Hb), 22 (1971).
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Summary

Determination of residues of trichlorfon (0, O-
dimethyl 2, 2, 2-trichloro-1-hydroxyethyl phos-
phonate) and its metabolites were conducted in
fresh milk secreted by cows which had been
administrated trichlorfon. The residues of trich-
lorfon and its metabolites have been studied by
gas chromatographic analysis with flame therm-
ionic detector and electron capture detector.

The results indicated that trichlorfon given at
the rate of 3mg/kg with oral administration
resulted in secretion of 0.09ppm of trichlorfon
in milk as the maximum after 3 hours and
0.003ppm of trichlorfon after 24 hours. On the
other hand, administration of trichlorfon at the
rate of 30mg/kg resulted in secretion of 0.55
ppm of trichlorfon in milk as the maximum
after one hour.

But trichlorfon residue in milk decreased ra-
pidly in 9 hours after administration and found
0.007ppm after 24 hours. The maximum level

" in milk occured shortly after the treatment, and

the residues of trichlorfon persisted only for
three days or less. (Limit of detection; 0.001
ppm)

Dichlorvos, trichloroethanel and dimethyl
phosphate, possible metabolites of trichlorfon,
were detected a slight amount in milk 3 hours
after the treatment of cow with trichlorfon at
the rate of 30mg/kg/day.

But metabolites of trichlorfon were disappeared
at 9 hours after the treatment. Therefore, the
resuits indicated that a large portion of trich-
lorfon were hydrolyzed rapidly after administra-
tion.



