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: o Dionex On-
Guard I RP Dionex OnGuard Il Ag TonPac ASH9 (25 mm x4 mm) KOH
(EG) o 10 ~ 100
mg/L ( r’=0.9999) . (S/N) 3 0.12 mg/L.  S/N
=10 0.39 mg/L; 95.2% ~109. 1% (n=5) 1.2%~3.7%
508 mg/L,
- 0658 CA : 1000-8713( 2012) 04-0419-04

Abstract: A method for the determination of glyphosate in human blood by ion chromatogra—
phy was established. The protein in heart blood from a corpse was precipitated with acetoni-
trile. The large molecules and Cl ™ in the supernatant were removed by a Dionex OnGuard I RP
column and a Dionex OnGuard [ Ag column respectively. The filirate was separated on an
lIonPac ASH9 column with KOH solution as eluent produced online by an eluent generator
(EG) . A suppressor with external water mode and a conductivity detector for the detection
were used. The linear range of this method was 10 — 100 mg/L with a correlation coefficient
(r*) 0f0.999 9. The limits of detection (LOD S/N =3) and quantification ( LOQ S/N =10)
of glyphosate in blood were 0.12 mg/L and 0.39 mg/L respectively. The recoveries ranged
between 95.2% —109. 1% with the relative standard deviations ( RSDs n =5) of 1.2% -3.7%.
The glyphosate content in a heart blood sample from a corpse in an actual case was 508 mg/L
detected by this method. This method is simple sensitive accurate and can rapidly provided
reliable clues and evidences for glyphosate poisoning cases. This method can meet the needs of
public security work.
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* 420 ¢ 30
o ( Merck )
( 97 %, Dr. Ehrenstorfer ) o
o 1.2
Dionex lIonPac ASH49 (250 mm
x4 mm) lIonPac AGH9 (50 mm x 4
o mm) ; Dionex ASRS300 4 mm
e - - e 112 mA ; 1
N - - mL/min 25 pl; 30 C;
35 C; 1.
1 KOH
Table 1 Gradient of KOH eluent for separation
1 of glyphosate in blood
° Time /min ¢( KOH solution) /( mmol/L)
N 0-5 10
30 5-15 10 —45
. 2 15 -20 45
y ) 20.1-23 10
1.3
(EG) 97 % 103. 1
o mg( 0.1 mg) 50 mL
2000 mg/L
. 100.80.40.10 mg/L o
1.4
o “ 7 Dionex OnGuard ]I RP
o 5 mL 10 mL Dionex On-
Guard I Ag 10 mL 2
mL/min 30 min.
1 mL 15 mL
1 2 mL 5 mL
1.1 N 5 min 7 000 r/min
Dionex ICS-3000 EG 10 min Dionex
VAS DP OnGuard I RP . Dionex OnGuard I Ag
DC +Chromeleon 6.8 ( 3 mL
Thermo Fisher ) ; Entrifuge 5430 o
( ) ; Millipore Direct Q-5
( ); SK4 ( o
); KH-3200DB 5
( ) o
Brand Transferpette (100 ~ 1000 pL-. 2.1
0.5~5 mL ) 1 mL 16
( ) o
(13 mm x0.22 pum N . N
) Dionex OnGuard [l (RP  .Ag o ( 2)
1.0 mL; Thermo Fisher ) 15 mL 2 mL
( BD ) o I mL 95%



pH 2

2
Table 2 Precipitation efficiencies of commonly
used protein precipitants

Volume of precipitant needed to

Precipitant pH of precipitate 95% protein
supernatant in 0.5 mL blood /mL
Acetonitrile 8.5-9.5 1.0
Acetone 9-10 1.0
Ethanol 9-10 1.5
Methanol 8.5-9.5 1.5
2.2
Cl~-
. Cl~
o Dionex OnGuard I Ag
Cl™ Dionex OnGuard 1[I Ag
Cl~- 99%
Dionex OnGuard I
Ag Cl-
o Dionex OnGuard II Ag
Cl-
3 o
3 Dionex OnGuard I Ag Cl-
(n=3)

Table 3 Effects on recovery of glyphosate and

Cl™ in blood treated with Dionex
OnGuard T Ag column (n =3)

Average peak area

Clearance™ /

Analyte  Without use of the  With use of the %
Ag column Ag column v
Cl- 60.72 0.49 99.19
Glyphosate 3.13 3.14 -0.32

* Clearance = ( Without use — With use) /Without use X
100%.

2.3

1
€1 .S02" . PO}"

10.40.80.100 mg/L
X(mg/L) Y
Y =0.056X -0.382
r?=0.9999; (S/N) 3

0.12 mg/L S/N 10 0.39 mg/Lo

. 421 -
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Fig. 1 Chromatograms of (a) blank blood and
(b) blank blood spiked with standard
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Fig. 2 Chromatogram of heart blood from
Wang’s corpse
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