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Rapid Gas Chromatographic Determination of Multi-residue of Organochlorine Pyrethroid Pesticides in
Eucommia ulmoides Oliv. leaves
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Abstract : A rapid multi-residue method based on accelerated solvent extraction (ASE) combined with dispersive solid-phase
extraction (DSPE) followed by gas chromatography with electron-capture detection (GC-ECD) was developed for the determi-
nation of 14 organochlorine pyrethroid pesticides in Eucommia ulmoides Oliv. leaves. The average fortified recoveries of the
pesticides at three levels of 10, 20 and 50 ng ranged from 76.8% to 118.9%, with a RSD between 2.6% and 13.9%. The
quantitative detection limit of this method was 10 ng/g. In the concentration range of 2—100 ng/ml, most of the pesticides displayed
a good linearity with peak area, with a correlation coefficient (R) higher than 0.998. The combination of ASE and DSPE gives a
highly effective pretreatment for the rapid GC-ECD detection of multi-residue of organochlorine pyrethroid pesticides in
Eucommia ulmoides Oliv. leaves.
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Fig.1 Scheme of ASE-DSPE extraction and purification
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Fig.2 GC-ECD chromatogram of organochlorine pyrethroid
pesticides extracted from Eucommia ulmoides Oliv. leaves after
clean-up using graphitized carbon black column
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Table 1 Recoveries of the 14 organochlorine pyrethroid pesti-
cides extracted from Eucommia ulmoides Oliv. leaves after clean-
up using Florisil column

_— ML (%)
10ng/g 20ng/g 50ng/g
-666 125.4 115.4 113.2
VAY %S 87.8 65.6 84.6
y-666 102.4 82.8 85.4
-666 131.5 91.9 94.6
FIEREE = 124.3 122.2 107.1
5-666 91.2 118.8 113.8
BYE: Wil 785 92.8 89.8
p,p’-DDE 91.2 86.2 94.1
&%l 136.8 121.9 111.4
p,p-DDD 91.2 95.4 112.1
0,p'-DDT 89.2 94.1 80.0
p,p'-DDT 161.1 150.2 134.7
Sk 146.8 140.6 130.3
e TR A T 112.4 114.7 114.8
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Fig.3 GC-ECD chromatograms of the 14 organochlorine pyre-
throid pesticides extracted from Eucommia ulmoides Oliv. leaves
after ASE-DSPE clean-up with (solid line) and without (dashed
line) the fortification of the standards

22 ik
221 REEENE

0T 1T 85 JBE ZK LA 38 A [ o PR AR 2 ) R, 5 %%
KPR, 5 R- L2 Pix.

*2 14MENEFELERBELMH HETHERER
R R ZE (n=6)
Table 2 Average recoveries and RSD of the 14 organochlorine in
Eucommia ulmoides Oliv. leaves fortified at three levels (n=6)

K 10ng/g 20ngly 50ng/g

i %) RSDOO)  FEINR(%) RSDOE) FIIE©%) RS
666 838 8.1 974 39 105.6 42
1-666 90.2 71 80. 93 85.9 52
B-666 103.2 52 89.7 7.7 945 48
FARHER 104.8 6.1 107.9 74 107.8 5.1
5666 105.8 9.0 1108 29 1154 56
n,p-DDE 90.9 74 817 99 95.4 46
p,p-DDD 87.7 9.7 943 93 1139 6.1
0,p-DDT 113.9 9.3 86.7 79 818 37
p,p-DDT 106.8 113 102.3 6.8 106.8 9.9
A B 76.8 76 948 6.1 1189 6.5
JENil 774 6.6 84.9 10.2 91.3 26
sl 106.3 7.8 109.6 10.2 103.9 53
b &%l 101.3 13.9 105.1 108 107.1 6.2
AT 3 87.1 5.2 84.1 93 85.6 26
T 955 8.2 94.9 80 101.0 5.2

MK 2 ATLLEH, @ n/K¥h 10, 20ng/g #150ng/g
N, 14 BATHLSAR 25 5E 1) TR 76.8%~118.9%,
AR UED 22 4 2.6%~13.9%, AL e T 414
it e R AT DL S5 iR 2R AR 2 A B T E
222 EEAHR

NS 1 a1 A 5 O W (2 7 IS Y 4 57 I 55
PETTRE . MG RB R 3 o, skt 10ng/g.
M2 3 0 LU A 0.002~0.10mg/L JEFE N, Kb
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Table 3 Retention time (tr), linear equations and correlation
coefficients (R) for detecting the 14 organochlorine pesticides by
the analytical method

SRR AR (min) - 2eME 3B (mglL) AT AT
a-666 9.271 0.002~0.10  y=206.36x — 374.80  0.9993
FNER 9.463 0.002~0.10  y=214.92x —108.79  0.9998
y-666 9.942 0.002~0.10  y=77.19x —52.86  0.9998
-666 10.111 0.002~0.10  y=180.59x — 378.00  0.9991

TSR 10.237 0.002~0.10  y=147.43x —102.41 0.9998
5-666 10.735 0.002~0.10  y=117.56x — 272.53  0.9977
g2l 12.987 0.002~0.10  y=194.65x — 242.42  0.9996

p,p'-DDE 15.240 0.002~0.10  y=334.71x — 272.65 0.9996
K 15.605 0.002~0.10  y=95.92x —208.84  0.9988

p,p'-DDD 15.890 0.002~0.10 y=97.44x+24.40  0.9988

0,p-DDT 16.038 0.002~0.10 y=17.71x —0.98  0.9998

p,p’-DDT 16.410 0.002~0.10  y=48.38x —236.62  0.9952
S 16.975 0.002~0.10 y=25.12x+46.15  0.9968
reR R 19.551 0.002~0.10  y=32.72x —13.70  0.9998
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