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trichlorfon (O, O-dimethyl 2, 2, 2-trichloro-1-hydroxyethyl phosphonate) & ZoO{RaHD

Hig, Ty,

=7 b Vi X ORI 1T B IRBI A HTIRIT OV THISEL,
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0.1~0.5ppm IFhic X A iy, vy, =9 b,

# 2T > FTOMITRE trichlorfon

1390~100%4, dichlorvos Tix83~100%, dimethyl phosphate, trichloroethanol ‘Tik 70~80

/
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ORIk 2R trichlorfon Tl & 04 0.005 ppm,
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dichlorvos, trichloroethanol Ti\W3#1 4 0.005ppm Th 12, ESHEEMNTHRITL IV
R+ v ® o avfTo trichlorfon OIFFOMAE 2T -1z,
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trichlorfon (O, O-dimethyl 2, 2, 2-trichloro-1-
hydroxyethyl phosphonate) 3i$#E %2 i ZHD
MHEUTRI AR 7 MRS, KA 2%, R0
M sie=9rY, v, IFFREOKHEHD
BB & L 5N TV A EELEDTIH Y L Th 5.
TOCETREIT I BONRME % VIS I EIEY, 7 v AT
W T AR 2 et 3 5 Hi5P %, Kar-
man 54k bBAFEINIE TovH Y A A2 LRI
H49% (Alkari Flame Thermionic Detector, L\F
FTD LH9) 2 finicwr 2 o< b5 780D,
trichlorfon & dichlorvos (2, 2-dichlorovinyl di-
methyl phosphate) & OFEEEREY < BT HEHE
1ot (Electron Capture Detector, £I'F ECD &
B3) AW A R e b I 7ES 2 EBRES
NTW3, 57133 XiT trichlorfon OFELER
Rl UIchs, 361 FTD,ECD 45k 0* Brody®
X H DI a s SOG EE RN} (Flame Photo-
metric Detector LLF FPD &83) 2iEMULIcy A
yuo< by I 7T LD, trichlorfon & Z D5} &
2% 5% dichlorvos, dimethyl phosphate (DMP),
trichloro ethanol (TCE) 7z & & 4z IEIZ DN
T, L, XESLREQIHY, K, ARZEDZY,
WEE, Tk, vy, =9 hY, B4R FF
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142
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M Ry o= by S 7 EO NPT trimet-
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(TBPP) i3 9 & FOCHIRBIRE AR AL 2 Tl e,
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HA Vv b &I 718 co-chromatography D72
DOEHHESE LTROILDN D2 CIREIIENML
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trichlorfon; T X AILUAL D, DRIONV ¥ 20Y
-~ 42 INTHE LI,

PHRRSR, HALiB0~81°C, #HIL99.7%.

dichlorvos; TXNTINHAA KR L T82~84°C/Imm
Hg O3 201,

L BVIBAR, WAl 84°C/ImmHg

T 1.41 (25°C) E#HER n¥p=1.45

desmethyl trichlorfon (DM-DEP); trichlorfon
27 bUREMHL, 2T MY D LRIMAT0°C
TI0~2085[I3FRL 1282, 5°C iR LIRY 24D,
T4 L C DM-DEP @+ k) v Af1E LTIRTELIL,

DMP; trimethyl phosphate % 80%5 = % / — V{/§
B TS T v OKRRIEF b Y 9 AR THEL, F

MY U LHIE UTIRTELI,

TCE; MIKFHEZZNNIT L 12,

M 18°C, st 151~153°C

3. F¥rru<whrs57

trichlorfon 23U Y v {L&YDLE FTD 4
ORIRUIETS 4A-PF B2 2 a< b 73 7210,
TCE D&z Nt © ECD 44 % @ Micro Tek 2207
#HAra= by 7% 74 Gas Chrom
Q (80~1002 » v o) IZHFHE LT 25% Carbowax
WM Za—5 47Ut D% A 4mm, {13 100
cm DF I AW H T AXODIZHEDRA, 75 AH
£150°C, RIA(LEEE250°C, HRHi BRI 250°C,
Fy YT —H2 (EFH) 60ml/3TRRRLI., —IBD
ILEVOTEB L ER OI2y FPD 2D Micro
Tek 1608422 n= b5 7 (526nm 7 4% ~)
IV, FHTFNZ 10% Silicone DC200/Gas Chrom
Q (80~100% » & =) ZAILN,
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100g ZiEb7 2 b= b U 200ml % PNAFE D+ 4
U, HI3mm D+ 54 b545FEMUTAHT S,
BEMBIRHCTIOT € b= b Y e T 5,

W, faDma: MHEPHD MR TOTHHRET ¢
b= b Y200mlE 45 4 b 545 50g & A THINT
3, BRMOBRAMITEEE UL Tr-~ 34 L 2[T0,
74 b= kY UANEGTS,

TV OHY WE 200miz7 ¢ b= b Y v 200mi
& Ay 2= 100ml 2R 553N T vy R,
6000rpm T 5 300 L BB 20D 5, FhHE
B7e bbby x4 —v (2:1) BEKI00mMIC
Al g3,
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4-1. trichlorfon, TCE

74 b= by oiinliiek S0ml 2 lctzs oo
AV £200~300m! % T 2 ik & 5 Hlli 217200,
7kt (DMP, DM-DEP) & kil (trichlorfon,
dichlorvos, TCE) iwhl}, TALLIFIE 2 BHLF bV
D LTI LI ARMIC Hba D, LB TRIL
IRHIEA-~ £ 9L 100ml 2MA 7 £ b= b Y v 50ml
CARE ST 3. 7+ k= b Y VCKSOm] %
MARET ($940°C) TF & b= b YT 3,
TR TR n-~ 7 % o 50ml 2 inZ 5 iR & S il
L dichlorvos 43 & UCIRFET 2, Kidic
fUFRtO®ULF MY U 4 %I04 = F v = — 71 100ml
PRNT3ERE SHitid 5. BRI MET TLE,
U, REEE TMP . 7+ IR (2re/
ml) O—5Ef% MAT FTD R kB4 =20 by
5 7thic X b trichlorfon 2R L, REICUTECD
itk b TCE 2ENLtd 5,
4-2. dichlorvos

MIZRD n-~7 2 o TR IER 2~3 75 2 A
ET (30°C LUF) Tipbic iz, FTD 123 FPD
CkAarrse< by 7T L hERT S,
4-3. DMP, DM-DEP

Bd ok % 9 50ml ¥ THWIL 7 & + o 300~400
ml &+54 545 Sgh T vy FUEABRTS,
IRHEIZI0% IR T + b o THIHCIRINL, Az dHb
UHY 30ml F TIWGH, SNIHIEL 2ml, HiE++Y D
A10g e MATEZFNL=F Ve Ta b2 bYW 2
& 7 = v (17:2:1) JAOTHLE 200mi % il T3IEL U,
HE 2R tml $TRHILY Y v~ (1305
mm, 20x20cm) T kA2 o= FE®IR LD, B
It 4V Tank ) = en-T 57— KR AL 7
vEomya (6:2:3) 2MWT, 3K, 12cmE T
BrAL, RiEHmic Hanes 3IEE MR L THAS
4, Rf0.35® DMP ¥k ¢* Rf 0.42 > DM-DEP %
&1 Rf 0.3~0.50W# %D ED # & 7 — VTl
HU 0.5ml ¥ TRET 5., CHICEERRIR & 5ml 0
U7 2 8 EBRINA SRR T00EBRLTAF Y
Ib% 7202 Zh trimethyl phosphate 35X OFO,
O-dimethyl 2,2, 2-trichloro-1-methoxyethyl pho-
sphonate & Ut R 2= b5 7 IRL D ER
T5.
4-4. Hihtd

trichlorfon %5 50ppm D7 4+ b L E#K0.5, 1.0,
L5Br2.0ml 2z Zn 10ml D227 522
kb, WEWUHET TMP o 20ppm 7+ b o IR
Iml Z2IMATT 2 b TEREL, 3ud ZEALTH
2202 b LDE-EIRWEL, ¥~0HS
Heegiiie, WMREILEPHIGIICE - THRER? FRT
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Fig. 1. Calibration curve of trichlorfon.
% (Fig.1),
dichlorvos, TCE /g KidfEItfGic B e Ah 316
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Table 1.
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1. HlIALE

FHE, 3k vy, =9 Vo, W, I8R5 9
F FOMEI L1226l 50g iT trichlorfon % 0.1ppm &
BALOREmL, 2427~ Teb=bY, 7
£ o ERRAVWTHRHEUNLER, WTholETh
T b= M) APHHRLIR{ A Ie <+ sT 0k
COEEE—~y Dol T ETRT e b=
YIv e x5 7=V (2:1) DRATEEDE S HIH I
-7z (Table 1),

2. [EUXAER

fE2h U7z trichlorfon %#3% dichlorves, DMP, i3
SO TCE 2494, 2%, B, LRI ivg,
=9 bYyoxw, A, K5 I W 24, 9
F ¥%5ic 0. 1~1. 0ppm L IRINL IO B RO
BRIt - THFT Uiz, Table 2 35 X 0°3 itz DMLY
#, Fig.2iegibkdWo #22a< v ¥54, Fig.3
RABEDOF R /v b 5T KRR,

Recoveries of trichlorfon from chinese cabbage, rice grains, milk,

chicken, and eel by various extraction solvents.

w CH,OH  CH.CN (CH,),CO CHOB ¢ CHCN ¢y,
Sample :
Chinese cabbage 83*1 100 85
Rice grain 82 95 91 91
Milk 82 94 96
Chicken egg 101 88
Chicken meat 108 94
Chicken fat 93 72
Eel 86 93
*1 percentage of recoveries.
Table 2. Recoveries of trichlorfon and its metabolites from various plants
and fresh milk.
*1 H o5
- Samples Aﬁiﬁ trichlorfon o onre D s TCE*
Corn plant 0.1 95.3 93.2 72.4 81.5
Grass 0.1 98.7 99.9, 69.8 77.2
Radish leaf 0.1 95.1
Radish root 0.1 97.2 86.5
Chinese cabbage 0.1 100.7 94.2
Strowberries 0.1 90.5 87.9
Grapes 0.1 96.7
Pear 0.1 97.0 90.1
Rice grains 0.1 94.9 88.3
Tabacco 0.1 90.0
Milk 0.1%4 95.9 83.6 74.0 79.2

*1 per 50gr plant
*3 trichloro ethanol; 0.5ppm added
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*2 dimethyl phosphate; 0.5ppm added

*4 per 200ml
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Table 3. Recoveries of trichlorfon and its metabolites from chicken tissues and fish.
Added* Percentage of recoveries (%)

Samples ppm trichlorfon dichlorvos DMP* TCE*2
Chicken egg 0.2 95.3 85.0 78.9 78.0
Chicken meat 0.2 100.1 91.8
Chicken fat 0.2 72.2 79.9
Chicken liver 0.2 95.0 92.0
Chicken blood 0.2 96.9 97.5 !

Eel 0.2 95.3 85.0 . 76.9 78.8
Carp 0.3 90.1 84.8

-1 per 50gr fish or chicken

&Y, Ty, =9 P BIPROVTHIRED
T# trichlorfon {390% 0 LORINERRL T H,
dichlorvos it 2 (D83. 6% % B T3 § 85% L)
ETdH-1:. Up U DMP, TCE OFUTLHKI370~809%
ERREh 12,

3. BubpR

ELEORHLIC & B LG 0%k 5 ORLILA
X trichlorfon TKi, =7 b Y, {DUH0.005ppm
Thbh, TNrDYE 0.002ppm Tho1z, 283 di-
chlorves, TCE Tix Sl 3§ 0.005 ppm

*2 0, 5ppm added

MRF45EEEF O & = Bfjfkd 12 trichlorfon 40%5]
RUBARH 1. 51/ha (13%hiRJ} 60g/10a) 43 & O° 3 %6 X3#1
30kg/ha (fi%hR5> 90g/10a) % AL ALER W X
BRI, FBUN T A 2 BAILIY, 20RO
trichlorfon OO {§ 1ilitds k2 DIERtkic>
WTOREHIA % Table 4 {TRLIE,

KIIADATUMIX DA CHh » 1293, 2 DIHTE
FUXBEADIRIUEAIC & - T 11,533 L U 39.9ppm &
3ot d-1c, Uk UIRRIINIE 2 Sl e b R%
MIDFEIZ E § 22N LT, 100 T120.05

T& b, DMP, DM-DEP Gi30.0lppm T - 1z, ppm LR &2 512,
4, HTLTO trichlorfon Oy —FHHAROBE, IR 7 70 5 1%
@
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Fig. 2.
(1) trichlorfon
(4) dichlorvos

Retention time (min.)

Standard gaschromatogram of trichlorfon and its metabolites.
(2) dimethyl phosphate (methylation)
(5) desmethyl trichlorfon (methylation)
20ng of each compounds in 4yl acetone was injected.

(3) trichloroethanol

Appratus; Shimadzu

GC-4APF equipped with flame thermionic detector (FTD), (trichloroethanol*
is electron capture detector). Column; glass 1.0m%4mm i.d. 25% Carbowax
20M/Gas Chrom Q at 150°C. Detector, Inlet temperature; 250°C.
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Fig. 3. Gaschromatogram of trichlorfon and its metabolites from Corn plant,
and fresh milk.

—— Control + 0.1 ppm added e Control
(A) trichlorfon (B) dichlorvos (C) desmethyl trichlorfon (methylation)
(D) dimethyl phosphate (E) trichloroethanol (detector; ECD)
(F) trimethyl phosphate (internal standard)
*1 apparatus; Micro-Tek 160 equipped with flame photometric detector
(FPD), Column; 10% DC200/Gas Chrom Q at 125°C. (glass 1.5m X4mm
i.d.). Detector and Inlet temperature is 205°C, 230°C, respectively.

Table 4. Residues of trichlorfon in grass after field treatment
in different formulations. -

analyzed as trichlorfon (ppm) percentage of
0 3 7 10 14 deposit (%)*®
Ohoita*® L-1*1 11,5 0.43 0.18 0.04 0.04
L-2 39.9 0.16 0.21 0.05
Tochigi*¢ L*2 24,0 0.72 0.20 62.7
D 5.8 0.43 0.06 20.6

*#1 Treated with 1.5/ per hectare of Dipterex® 4095 ultra low volume spray by aerial application.
*#2 Treated with 30kg per hectare of Dipterex® 3% dust by aerial application,
*3 Average ppm of two spots at the pasture.
*4 Average ppm of seven spots at pasture,
#8 Average percent of deposit on the petri dish at seven spots.
(theoritical amount; 3.8pug/cm?=100%
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TRINUSPENTTRU A, {F2hti212.8h> 5 44.9ppm
DMTHY, M= TDOY » =V 2ARNICETRO
R IUZL & & b FIRTE T R3S BLIATEF UL
MU EHA 615, PAX TS 1.5 &
L L Db & FHUAD trichlorfon DSt
UMK e~y & D22 L, RN R21%Td
st OO HIOTIHEENIYE S L84, FREIN
AN B AL 1N A

trichlorfon @I CD FEAYEIX MAMGUIH DB~
O HECMNHR OV, KRRz EwpEIns
P, WThoYA T iR 7~108#iTi3 0. 22> 50.1
ppm LIFORMRE 2T,

Rz sER 2 284 12 dichlorvos XU h o HREEH
b Ml sz -7z,

5 WRMEAULI v e w3 TORRE

L RAR LSRR O LN W TI ORI E U
TRGINTOVAV A b Eea R T 73 FIH5A
Fat Ui o bRl X AP e KA L 0A, 747
FV o 2 AR5 BHAIORIIENEY TH -T2, %
CCMHRM6IES A, b v o3 iC A ki 6kg/10a
2RLL, bUEo a2 OREHRB X UEFA~D trich-
lorfon OISRt %2 IE Uckidt% Fig. 4 35 X U°Fig.5
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Fig. 4. Residues of trichlorfon in Corn plant.

Treated with 6kg per ten are of Di-
pterex® 5% granule by soil application.
Variety; Nagano No.1.
Seed; 22, May, 1971
Application; 13, August, 1971
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Fig. 5. Residues of trichlorfon in Corn plant.

Treated with 6kg of Dipterex® 5%
granule per ten are by soil application.

ZOFM, buxoasf{ko trichlorfon 3
10%% &b 6 O#E TH0. 19ppm & IXT—ZDIEHINL
BIRLIH, 2O%AOKOMRHE UL, 1288
T2 0.07ppm &g, LW ToORRZB I
SRR A L E, FBTIX 1 N#TH 0. 5ppm fRHl
INTH, MAIMDPUTE Q% THO0.2ppm £ 72 5
12, =TT 1 AfiTid 0.07ppm Uil
SN o1ch, QOB ESLTRIMULTITS, 6
A& TIRALSD #70. 19ppm it dh, 2D
I L,

SHRTPEL I b O T o a o OISR E M E OMIRLL
12492:8 Th b, HHIEBTOIRM NI & 223,

CITHIHRRINANT 1 O TIRAYTS BRI B -
1293, 2 OEBIEROM NI LERIP L, 6 BB TR
20U & 72 b BB LR EICIA{EL I,

U EO#HE, mMilithkh boeo oI tri-
chlorfon D% L Hiily I pUMR, BRI
1z trichlorfon IZKIADRIY & IR & NB BSTYE
VRN E 2 XD LTS, [T #7 LIz dichlor-
vos, TCE, DMP 22 i3\ hozih 6 dilixh
V2 ¢ 1130 foll

6. zofiolity, B, FEIOIREROFA

ASMER VT, BER4ES BT s P71y
2 2R A LVICEEDKR, T FY, Fralof
B, A% 7R, KiBZEDZH, 2,0, BEERE
TOMEL IUVEHROMELHYIKLE LT=7 Y
HHROBEABAEMNTMWAI LD = v b Y (kN3 L O°8F
~OFERE, KR E UTHAIUIZR D ¥ F ¥~k
WL L oWTHRZIED T, —IB7—2 41T
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WA, FIOBXICE LD THETS.
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(1) trichlorfon Oy, 3o, Tt X ORI
ity AIRH DML 2R L, BTy 43 b
BB ka4 A2 v b &5 7R & - Ttrichlor-
fon 0.005ppm % THHITIBL THE2RESL Uiz,

(2) trichlorfon ORI & BE XN 5 dichlorvos,
DM-DEP, DMP %5 1 ¢¢ TCE § RIUH, FE4RE
itk b dichlorvos 132®M% ¥, DM-DEP, DMP 1
AFMELT FTD %izid FPD itk b, TCE &
ECD izkh 0.0lppm PLFETERETHLENTS
1z,

(8) Hity, =9 bV, 2TBIUPVFELEDDS
OHMBEEE LT £ = MY VDRIFTHD, v
I BIET R R R Y 22— (2:1) BATM
VEBETH -1z,

(@) i, Ty, =7 b Y BITHRECrichlor-
fon % 0.1ppm €72 % & S CiRINL 1246 DB
£ TOBLLETHY, dichlorvos Tik 83 ~101 %,
DMP, TCE TCi270~80% DML Tdh - 12,

(5) AT X b P~ HA s trichlorfon
%, boEva i WEIMEMLUIZRED trichlorfon
& ZO{VHIIOR 2 WRE LT, Pusi~DIRELL
WRINAI7T 04T 0. 2ppm, 100 LIFETid 0.05ppm LL
TEizs, Fvew s TR 6 Hi%E T0.19ppm
FUR ORI ILDS B - Tods, 1205 Tik 0.07ppm 1TH
buie,

trichlorfon I3HHHENTH 5 il & To REIHE
BAMIRSHE 3 WhTavhe3iah,
1R24D dichlorves, TCE 7z Kid v h 4 liT3
TEMTakdb I,

AP iz b HERRIT L4 OEHE25A 5N
T B AGTATI M R e B DNC R, BEARIADEEER
BRSO 2, BXUAHRARBEREHIHEE,
NSRBI 72 & e iRl 2 B o A B A
WEAEHH TR E LR L R 2T
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Summary

A sensitive residue analytical method was
developed for the determination of residues of
trichlorfon (O, O-dimethyl 2,2, 2-trichloro-1-hy-
droxyethy! phosphate) and its possible metabolites,
dichlorvos, dimethyl phosphate, desmethyl trich-
lorfon and trichloroethanol in plants, milk, chi-
cken and fish by gaschromatography, this
method. Trichlorfon and its metabolites were
extracted from plant materials, chicken and fish
with acetonitrile, and the residues from milk
were extracted with acetonitrile methanol (2:1)
mixture. In all cases, detection and measurement
of the compounds were accomplished by alkali
flame thermionic or electron capture detector
gas chromatography.

Recoveries of trichlorfon (at the 0.1ppm level
were 90-101%) from plants, rice grains, chicken,
fish and milk Recoveries of dichlorvos, dimethyl
phosphate and trichloroethanol at the 0.2 or
0.5ppm were 83-103%, 70-74% and 78-819,
respectively.

This method will make possible the detection
of 0.005ppm trichlorfon in plants, chicken and
fish, and 0.002ppm in milk.



