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Determination of Carbamate Pesticides and Kill Silkworm Toxin in
Human Blood Using Microwave Extraction-PTV-GC/MS with
Gel Permeation Chromatography Clean-Up
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(1. Zhejiang University of Technology, Hangzhou 310004 ,China;
2. Public Security Bureau of Hangzhou , Hangzhou 310004 ,China)

Abstract: Carbamate pesticides and kill silkworm toxin in human blood were analyzed by mi-
crowave extraction-PTV-GC/MS and gel permeation chromatography (GPC) clean-up. The
results showed that pesticide residues were extracted from blood with solvents by micro-
wave assisted extraction, extracts were cleaned up by GPC, and analyzed by gas chromatog-
raphy with mass selectived etectionin sis model. Programmed temperature vaporization
(PTV) large volume injector(LVI)was applied to inject the sample. The rates of recovery
range from 68% to 91% . The detection limits of pesticides are 0. 001~0.47 mg « L.™'. The
method can be used for simultaneous determination of pesticide residues in blood. It is sen-
sitive and simple, and meets the determinative requirement of pesticide residues.
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) NaAC-HAC .
N N b2l 1.3 o
S 1.3.1 VF-5 (30 m X
N 0.25 mmxXx0. 25 pm); 80 C, 3
N , N min, 10 C « min™' 280 C, 12 min;
, o ( ) 1.0 mL ¢« min~';1079
(microwave-assisted extraction technique) 85 C, 0. 03 min,
, 200 C « min~', 250 C,
, 1.3.2 (ED
° ( N \ 200 C, 280 C, 70 eV,
) , m/z 50~300,
. . ) 1.4
s N ) ,9 min 70 C,
\ , 10 min, s
, :1~2 400 W,3~6
. 800 W,6 1600 W,
o (GPO) .
, s 1.5 (GPC)
Bio Beads S-X3 400 mm X 25 mm,
, GPC V( ):V( )=1:1
RN , 5.0 mL ¢« min~ 5.0
N . . mL, (GPC-forerun) 1 020 s,
. (GPC-main faction) 820 s,
N , 2 X 10* Pa, 2.5 X
GPC , . 10* Pa,
1.6
1 1.6.1 5 mL
1.1 , 0.5 mL pH 6 , ,
CEM . HP-500 ; Vari- L.5g 10 mL ; . 15
an CP-3800 Saturn 2000 mlL V( )+ V( )=1:1 .
Varian , 8200 , , ,
PTV( ) ; 1.4 o ,
( ): Letech Ultra , 50 mL ,
. 40 C 5.6 mL V(
1.2 )+ V( )=1:1 , o
(methomyl) | 1.6.2 1.6.1
(aldicarb) (isop rocarb) . GPC , 5 mlL,
(carbaryl) | (carbofuran) 2 g« L7} 2mL, 3 pL GC/MS
(bisultap) .
(chlordimeform) , , 2.1 (8]
0.3 gL . N DFG Method S 19

.,pH 6
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1 000~1 820 s 7 ; 2.2
N ) 7 , 5
) 1.5 o ) 1,
1 7 SIM
Table 1 SIM analytical parameters for seven pesticides
{x/min /(m/ =)
5.60~6. 10 5" 50~110
87*
7.70~8. 00 121*,136 100~140
9. 00~9. 60 1910 50~170
164* ,149
12.20~12. 60 144% ,115 100~150
13.90~14. 20 196 * ,181,154 150~200
L%
2.3 pH 2.6
(5,97, pH 6, 70 C o,
s N 0.5.10,15 min .
s 10 mL 15 mL V( 10 min ;
) = V( )=1:1 15 min N N N
. 10 min 41% ~
2.4 68% ; 10 min
’ ’ ’ ’ Lo o o
, , 3.1 N
o 5 mL , N
, . 0.07.,0.14.,0.28.,0.42.,0. 56
, 1~1.5¢g mg- L, . .
. 6%, 0.44.0.88.1.76,2.64.3.52 mg+ L', 1.6
5%, 10%, .
4%, 1.5¢g R 2.
o 3.2
2.5 ,
50.70.,80,90,110 C , (n=4)
) ; 68%~91%. , 5
( ) . 70 mL ., 1.4 , 2
C , ml, S/N=3 , .
70 C o

N N ~ N
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Table 2 Regression of calibration curves and correlation for 4 kinds of pesticides
(R®) RSDY%
y=50.72x+199. 11 0.993 5 14. 10
y=670.77x—775.15 0.997 6 6.9
y=0643. 40x—943. 39 0.996 2 9.6
y=78.44x+23.16 0.990 0 8.2
0.47.,0.11,0.02,0.07,0.002, ,1994,23(2) :97-100.
0.004.,0.001 mg =+ L', (2] . s .
3.3 (1] ,
1997.9(5):9-11.
3.3.1 , )
. [3]
s s 70~90 C
7 LJ1. .
’ 1997,15(5) : 442-444.
° » 70 C [4] s . SPE GC-FID GC/MS
3.3.2 GPC GPC .
s s ,2000,20(3) :154-157.
N s o [5] s . GC-PFPD
, . [J1. ,2006,1:39.
. [6] . , . . GPC
[Jl. ,2007,6;
37-40.
4
[7] , s GPC-GC/MS
Lyl
’ ,2007,1:48-49.
PTV-GC/MS . r8) ) . .
s s s [Jl. ,2008, 3
. N 23-25.
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[M]. ,2003:562.
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