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An Analytical Method of Residual Pesticides by Automated
Liquid Phase Microextraction

Hyun-Woo Cho* and Miae Jang
Department of Chemistry, Kyonggi University, Suwon, Kyonggi-do 443-760, Korea

The optimum parameters to extract the eighteen residual pesticides from the aqueous sample were estab-
lished and the extracts were analyzed by GC-uECD with good sensitivity. To establish the optimum extraction
conditions, species of extraction solvent, pH of sample, salt-out effect, ratio of sample to extraction solvent,
movement speed of plunger were investigated. As a result, limit of quantification was 0.5 ng/mL, relative stan-
dard deviations were between 6.0% and 51.4% and the linearity of calibration curves was good.
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Table 1. The operation parameters of the GC-uECD

“grel

BakerAl (USA)e] zHi5oFg ofdlEe] o 100 pg/
mL EFEFENOZ ThEo] A3
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Fig. 1. Configuration automated programmable LPME

device : @ motor box, @ moving flange, @
microsyringe, @ sample vial, ® vial flange.

Column DB-5 (5% phenylmethyl silicone)
30 m length, 0.25 mm LD., 0.25 um film thickness
Carrier gas N, (1.0 mL/min)

Split (10 : 1)
260°C
280°C

Injection mode

Injection Temperature
Detector Temperature
Column Temperature

120°C - (10°C/min) - 220°C - 2°C/min - 240°C - 30°C/min - 300°C(2 min)
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Fig. 3. Effect of solvent volumes on the extraction of
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pesticides by dynamic LPME method.

e

F=8mAE 7] vle] mE LPME F2205

A=

Asl7] 93 78 gEmEE okl 2} 2340)
n-3AR1; EA 9] gE3lg 503]; FE80 of AR

o] H5) v 2:8; pH 7.

OS2 AlEHE. ol AR 7ERAL AMLE ZAA] &Hn
e FEgve] Fule 2L, 8 AJRS] Hy & 066 14pL/si 371 5291 LPME "
L 8uLE Al U sEnESe] v A¥L A 02 F3% & GC-uECDY] FUsk] BAsigion
&3t I A= Flg. 401] LR AT
Fig. 4914 vk mish o] 12 Lol 718
313. TUA o wE 9% < FEES oM SUA S5 G wed
—a—aBHC b-BHC —*—rBHC —*— Quintozene —+— Chlorothalonil
—=—Aldrin —=—Tolyfluanid a—Endosulfan p,p'— DDE —x— Dieldrin
—%— Chlorfenapyr —e— Endrin —+—b-Endosulfan —=—p,p'-DDD —=—0,p'-DDT
—e— Endosulfansulfate —=— p,p'-DDT —a— Methoxychlor
14
12
3
Z 107
3 s
o
6 -
4t
o [ — %
N — - & =
0.66 0.88 1.2 1.4
Plunger movement speed (uL/second)

Fig. 4. Effect of plunger movement speeds on the extraction by dynamic LPME method.
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Fig. 5. Effect of number of samplings on the extraction of pesticides by dynamic LPME method.
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Fig. 6. Effect of pH on the extraction of pesticides by dynamic LPME method.
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Fig. 7. Effect of salting-out on the extraction of pesticides by dynamic LPME method.
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Table 2. The optimized extraction conditions on the
extraction of 18 pesticides

Parameter conditions
Organic solvent n-Hexane
Solvent volume 2uL
Sampling volume 8 ulL
Number of sampling 50 times
Dwell time 2 seconds
Plunger movement speed 1.2 ul/s
pH 5
Salt concentration 5%

F=80 o) AlEe] 3 B 2:8; pH 5.
oM A& AAG serEES 48% § 99 ¥
Tof it a3 (FXahHE 7] 98] NaCle: ARS-
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7]. TEE A Fo| dolx _‘5"_ Zxo] LPME #o g
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Z= Fg. 79 YeRNSIch

Table 3. Correlation coefficients and linear equations for
the residual pesticides by an automated LPME

system
Pesticides Co.rr.elation Liner equation
coefficient (R?)

a-BHC 0.9901 y=0.7332x-0.5934
b-BHC 0.9983 y=0.1131x+0.0606
r-BHC 0.9946 y=0.5886x+0.0008
Quintozene 0.9979 y=0.5809x-0.2222
Chlorothalonil - -
Aldrin 0.9944 y=0.2278x+0.3717
Tolyfluanid 0.996 y=0.1533%-0.1218
a-Endosulfan 0.9993 y=0.6041x+0.3276
p,p- DDE 0.9966 y=0.2057x+0.3553
Dieldrin 0.9994 y=0.5786x+0.2308
Chlorfenapyr 0.9917 y=0.4857x-0.267
Endrin 0.9930 y=0.4272x-0.516
b-Endosulfan 0.9943 y=0.5209x+0.1988
p,p-DDD 0.9799 y=0.3169x-0.2235
o,p-DDT 0.9897 y=0.0773x-0.297
Endosulfansulfate 0.9483 y=0.0275x-0.0122
p,p-DDT 0.9881 y=0.0627x-0.2898
Methoxychlor 0.9917 y=0.378x-2.1065
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Table 4. Precisions and accuracies of 18 pesticides analyzed by the automated LPME system

Pesticides Spiked concentration (ug/mL) Found concentration (ug/mL) RSD (%)  Accuracy (%)
5 5.17 , 5.19, 6.43 15.0 6.9
a-BHC 25 19.75, 26.98, 24.19 159 192
5 456, 503, 7.26 234 143
b-BHC 25 24,57, 24.06, 19.87 11.0 0.3
5 5.43, 4.77, 4.26 17.8 05
r-BHC 25 25.33, 25.86, 19.24 17.2 13
Quintozenc 5 468, 4.71, 6.20 37.3 16.1
25 20.73, 26.62, 23.40 14.8 214
. 0.1 2.32, 0.34, -0.07 26.6 344
Chiorothalonil 5 1.95, 1.59, 3.71 18.8 -0.9
. 5 2.00, 1.35, 2.43 153 -68.1
Aldrin 25 23.28, 14.57, 21.60 19.9 -26.1
S 5 461, 456, 58 16.7 16.1
y 25 24,38, 28.55, 19.23 17.9 0.3
- Endosalfan 5 3076, 3.07, 4086 203 345
25 30.16, 30.50, 25.39 9.7 0.1
, 5 1.35, 0.88, 0.84 23 778
pp- DDE 25 29.64, 20.08, 25.76 17.8 -0.03
Dieldrin 5 2023, 2.66, 2.37 182 421
25 31.02, 30.66, 25.69 10.0 -249
Chlorfenapyr 5 437, 3.70, 343 51.4 233
v 25 30.13, 30.74, 26.43 8.1 0.4
Endrin 5 452, 3.88, 4.78 180 212
25 95.72, 26.55, 23.14 7.4 0.38
5 471, 4.05, 561 15.1 184
b-Endosulfan 25 29.96, 31.66, 26.71 8.4 0.2
, 5 2.99, 2.93, 2.76 125 -36.4
pp-DDD 25 33.82, 30.99, 25.04 15.3 0.6
, 5 2.83, 2.37, 2.22 15.2 583
op-DDT 25 98.99, 26.89, 19.65 6.0 133
5 5.17, 5.92, 6.96 133 486
Endosulfansulfate 25 92.60, 27.28, 30.51 15.1 25.2
, 5 6.32, 599, 6.11 11.0 22.7
p,p-DDT 25 93.97, 17.48, 21.58 20.0 0.5
5 6.02, 591, 6.02 15.9 189
Methoxychlor 25 9.34, 830, 8.76 15.4 -62.0
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