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Analyss of N-D esalkalated M etabol ites of A trazine in U rine by Gas Chran atography—

M ass Spectranetry w ith t-Buty ldim ethy Isilyl D erivatization
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2 The Pub lic Security Bureau of Lianyungang L mnyungang 222042 Chia)

Abstact An analytical method was devebped for he dertem nation of atrazne( ATRZ) m etabo
lites nchidng deethylatrazine( DEA ), deisopropylatrazine( DIA) and didealkylatrazne( DDA), in
urine sanple The samples were added 2-an no-4-methoxy F6-methy F s riazne( AMMT) as intemal
standard followed by akalification, then extracted by sold-phase extractbn technique using h igh po-
lar GDXs01 powus resin as sotbent and ethyl acetate as elitbn solvent The extracts were derivatized
w il N-methyN -tbuty d m ethy ltriflioroacetam de (MTBSIFA ) in acetonitrile and analyzed by gas
chran atography — mass spectranetty under the selected ion monitorng mode W ithout being derival-
ized n thismethod conditbn ATRZ can also be analyzed by orignal forn. The extracton efficiencies
of DEA, DI, DDA and ATRZ n urnewere 800, 78 , 706 and 8% , respectively The de
tectbn linits of DEA, DIA, DDA and ATRZ in urinewere0.2 0.2 0.1, 1Hg/I, respectvely
The calbraton cuveswere Inear n the range of 0. 5— 100 Hg/L for 3m etabolites and 5— 1 000 Hg/
L for ATRZ The recoveries of 3m etabolites at wo concentration levels of 1 Hg/L. and 50 Hg/L were
O — 10% and 98 — 106 with RSDs 0of 9.26 — 11.7% and 5. 26 — 8. %, respecively.
The recoveries of ATRZ at wo concentration levels of 10 Hg /L. and 500 M g/L. were 10% and 9%%
wih RSDs of 12. 6 and 6. Do, respectively Them ethod is sensitive and could be applied n the
analysis of ATRZ and its metabolites n urine samples of human poisoned by ATRZ or occupationaly
exposed to ATRZ
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" ATRZ :
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[ 6-9] [ 4] [1,3 10~ 11]
, [5] [ 6] ATRZ ’
(TMS) - L (TB-
DM S) ™S , ATRZ TBDM'S ,
1
1. 1
Trace2000 Polarid) (Fngan )
ATRZ DA DEA DDA 2- -4- -6- -L 3 5 (AMMT, )
A cwos , , 98% 100 10 mg/L
DEA DA DDA 10 1.0mg/L , 100mg/L
N- N- (MTBSTFA, Do - - ) Su-
pelco 150~ 180 Pm  GDXsp
(80~ 100 ), ,
ATRZ
1.2
10mL , 100 mg/L 20 B, 2mol/L H
11 0.5mL  GDXso )
s 10m n 5 mL 1
mL/m n R 3 mlL, 80 C 0.3 mL 1 mL
, 507C , 12 HL 8 L MTBSTFA , 110 'C 30 min
, , 1 UL
1.3
HP-MS(30m x0.25 mm id Xx0.25 Hm) 100 C,
I mn, 40 C /mn 180 C, 3C /min 1
190 C, 40C /mn 260 C, Smin
250 C: : ( L min): Table 1 Target s qualifir bns and mon oring
tines of atrazne(ATRZ) and its m etabolites
’ I mL fm iy 260 C; El . Taget on  Qualifier ion Mon ioring tine
, 200 C; 70 eV; 70 HA; Canpound = (m /) m in
5mh , 1 AMMT 197 . 5. 00~ 6. 00
ATRZ 200 215, 173 6. 00~ 9. 00
2 DEA 244 246, 202 9. 00~ 10. 20
2.1 DA 230 232, 194 9. 00~ 10. 20
DDA 316 318, 280 10. 20~ 12. 00
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Fig. 1 Influence of MTBSTFA vohme(A), teanperature(B) and reactbn tme( C) on TBDMS derivative response
- &- AMMT, -m-DDA - x-DFEA, -a- DA; A (=30min 0= 110C;
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, Fi. 3 Chranatograns of m on itoring target on and qualifier
ion for analysis of blank urine(A) and 100H g/L
DDA spked bhnk urie sanp le(B)
GDXs0, ) 1. AMM P- TBDM 'S 2. ATRZ 3. DEA- TBDM §
4. DA - TBDMS, 5. DDA- dTBDMS
( 3)
2.4
10 ml, 10g/. DEA DI DDA SOBRL 10 g/  ATRZ 50
IS >
10ml, , , 10 g/. DEA DIA
DDA S0BL 10 g/l.  ATRZ 50 B, ,
( 2)
2.5
7, DA DEA DDA 0.5 1 5 10 20 50 100 Hg/L 5
10 50 100 200 500 1000Hg/L, AMMT 50 Pg/L,
() (%) .
2
2mg/L, ,
SAN=3 (2 .3 ™S ,
ATRZ ™S e ATRZ TBDM S :
2.6
5, DA DEA DDA 1 Hgl/l, 10 g/l 50 Ug/L.
5, DA DFEA DDA 50 Ug/l, 500 Ug/l, 50 Ug/L,
) 2 2 )
2
Table2 Extracton efficency lnear ange detection Imit recovery and RSD of the method
A Extraction efficiency ~ Linear range Li . 10D Added Recovery RSD
nalyte % ) O/l 1-1) inear equation r P/(lg L1 P/(Mer 17 R % s, M6
DEA 80 0. 5~ 100 y= 0. 742x— 0.010 0.998 0.2 1 50 97 98 10.9 89
DA 78 0. 5~ 100 y= 0. 710x+ 0.023 0.995 0.2 1 50 97 98 9.2 52
DDA 71 0. 5~ 100 y= 1. 0l1x+ 0.003 0.998 0.1 1 50 103 101 11.7 6.7

ATRZ 85 5~ 1000 y= 0. 255x+ 0.012 0.994 1 10 500 10, 99 12.7 6.7
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Tablk 3 Concentraton of DEA, DI, DDA and ATRZ n urme sanples obtaned from a rabbit ingested atrazine

Con cen tration of can pound P /(M g* L™ 1)

Tme of urne excreton t/h

DEA DA DDA ATRZ

420 110 154 23. 1

512 122 530 6.3
19 103 12. 2 184 -
29 24.2 2.1 112 -

* no detected
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