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Determination of pesticides in dead wild birds in Korea
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Abstract : Pesticides are extensively used for the control of crop pests in agriculture and forestry.
Organophosphate (OP) and carbamate pesticides are especially effective for the control of a variety of harmful
insects. However, these cholinesterase inhibitors are also dangerous to non-target organisms (wildlife and other
animals) because of their high acute toxicity. Most poisonings by pesticides occur as a result of misuse or
accidental exposure, but intentional killing of unwanted animals also occurs. At the request of a local
autonomous entity, we investigated wild bird poisonings by pesticides from 2003 to 2007. The 207 suspicious
samples of pesticide poisoning based on the necropsy were analyzed by GC/NPD, GC/FPD, or GC/MSD.
We looked for trends in the identification of pesticides in wild birds thought to have died from poisoning.
Pesticides were determined in 59% of the total samples analyzed. Phosphamidon and monochrotophos were
the most common pesticides identified, which amounted to 77% of the subtotal. Other OP and carbamate
pesticides were also found in various concentrations from dead wild birds. The determined rates of pesticides
were as high as 86% and 76% in 2003 and 2006, respectively, during an outbreak of avian influenza in Korea.
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&2 2 diazinon, EPN, edifenphos, monocrotophos,
parathion, phosphamidon®] &g+ o]
(AccStandards, USA ¥ Ultra Scientific, USA)Z} carbofuran,
fenthion, methidathion Z+Z+e] 3 F3F(AccuStandards,
USA)S AH&-3FSATE 2 ©]9]¢] A9k HPLC grade®]
acetonitrile, hexane, toluene(J.T. Baker, USA) ¥ 4%
2HFEF (Sigma Aldrich, USA)S ARS-31E oF A&
9] FZ& 9 AHA|= Sep-Pak carbonyl/NH, cartridge
(Waters, USA)E A-8-31Th.
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HP5973N; Hewlett Packard Co., USA)E 2413 43S
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17 2] (Autosampler, 7683 Series; Hewlett Packard Co.,
USAYE AHE-3IS3L, GC/NPDS} GC/FPDe] 44 Z4
82 HP-5(5% phenyl-95% methylpolysiloxane, 30 m x

5 g of Homogenized sample

Add Na.SO; mix well

Add 30~40 ml of acetonitrile

Shake for 1 h

Decant upper solution

Filter thru Na.SO,

from separatory funnel

Add 30~40 ml of hexane

Shake for 1 h

Separate only acetonitrile solution

Concentrate extracted solution

Filter thru

Sep-Pak, carbonyl/NH, cartridge

Concentrate to ca. 0.5 ul

Add toluene up to 1 ml

Analyze by GC/NPD, GC/FPD or GC/MSD

Fig. 1. Flow chart for analysis of the pesticides.
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Table 1. GC conditions for analysis of pesticides in wild birds

Descriptor GC/NPD or GC/FPD

GC/MSD

Column HP-5 (30 m x 0.25 mm x 0.25 um)
Carrier gas N,

Injection mode Splitless (50 : 1), Sample size: 1 pl
Injector temp. 250°C

Detector temp. 325°C

Oven temp.

DB-5MS (30 m x 0.25 mm x 0.25 um)

He

Pulsed splitless, Sample size: 1 pl

250°C

El+ Ton source temp. 230°C Interface temp. 280°C

90°C (hold 1 min) — 10°C/min — 300°C (hold 8 min) 90°C (hold 2 min) — 10°C/min — 300°C (hold 5 min)

Table 2. Toxicity and solubility of pesticides”

Acute oral LDs Water solubility

Pesticide in Birds

(mg/kg body weight) (mg/l at 20°C)
Carbofuran 2.5~5 320
Diazinon 2.7~4.3 60
EPN 165~220 0.92 (at 24°C)
Fenthion 7.2 4.2
Methidathion 23.6~28 200 (at 25°C)
Monocrotophos 0.94~6.5 100%
Parathion 6 11
Phosphamidon 3.6~7.5 miscible

"Cited from references No. 10 and 12.

0.25 mm i.d., 0.25 um film thickness; Agilent Technologies,
USA)E, GC/MSD®] #4-& Z3E DB-5MS(5%
diphenyl-95% dimethy! siloxane, 30 m x 0.25 mm i.d., 0.25
pm film thickness; J&W Scientific, USA)E AM8-3F3A T}
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Fig. 2. Number of samples analyzed and pesticides
determined.
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(5.9 mg/kg), EPN(563 mg/kg), monochrotophos(0.1~179
mg/kg), parathion(0.1~67.4 mg/kg)©] AZEEST). 2004
o= 454 85 B4 351 2321594 diazinon(0.1~11.3
mg/kg), monochrotophos(0.2~105 mg/kg), parathion(0.1~2,806
mg/kg), phosphamidon(0.2~973 mg/kg)°] # &= A},
20053 9= SIAEE 4] 31e] 274159014 carbofuran
(4.2~6.6 mg/kg), diazinon(3.0 mg/kg), EPN(0.1 mg/kg),
monochrotophos(0.1~81.0 mg/kg), parathion(0.9~32.5 mg/kg),
phosphamidon(0.4~240 mg/kg)©] 71 = Tt} 2006'A o]
= RNRE BX5ke] 3245904 carbofuran(39.3~60.4
mg/kg), fenthion(6.7~1,824 mg/kg), methidathion(256 mg/kg),
monochrotophos(13.5~3,334 mg/kg), parathion(0.3 mg/kg),
phosphamidon(0.6~611 mg/kg)°] A& = St} 2007 o
£ 48N B B4 3le] 224 BollA carbofuran(22.8 mg/kg),
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Table 3. Number of positive samples (N) and the level (mg/kg) of pesticides in poisoned wild birds

2003 2004 2005 2006 2007

Pesticide

N Level N Level N Level N Level N Level
Carbofuran 2 4.2~6.6 2 39.3~604 1 228
Diazinon 1 5.9 3 0.1~11.3 1 3.0
EPN 1 563 1 0.1 1 101
Fenthion 3 6.7~1,824
Methidathion 1 256
Monocrotophos 11 0.1~179 6 0.2~105 11 0.1~81.0 7 13.5~3,334 8 5.5-~310
Parathion 5 0.1~67.4 2 0.1~2,806 3 0.9~32.5 1 03
Phosphamidon 12 0.2~973 9 0.4~240 18 0.6~611 12 3.0~932

Number of samples analyzed in each year: 21 in 2003, 45 in 2004, 51 in 2005, 42 in 2006, 48 in 2007.

Diazinon
EPN
Monochrotophos

Parathion

0 100 200 300 400
Concentration (mg/kg)

Fig. 3. Concentration of pesticides in poisoned wild birds in 2003. Monochrotophos was found from 0.1 to 179 mg/kg
of 11 samples and parathion was found from 0.1 to 67.4 mg/kg of 5 samples.

Diazinon B211.3
259
|0.1
Monochrotophos B {05
B4.9
Bas
0.6
0.5
0.2 2,806
Parathion

0.1
Phosphamidon
, 313 973
I ——————

150

=423

=222
=3 15.4
B1.7
ma2

1.3

0.3

0.2

100 200 300 400
Concentration (mg/kg)

Fig. 4. Concentration of pesticides in poisoned wild birds in 2004. Phosphamidon was found from 0.2 to 973 mg/kg of
12 samples and monochrotophos was found from 0.2 to 105 mg/kg of 6 samples.
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Fig. 5. Concentration of pesticides in poisoned wild birds in 2005. Monochrotophos was found from 0.1 to 81.0 mg/kg
of 11 samples and phosphamidon was found from 0.4 to 240 mg/kg of 9 samples.
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Fig. 6. Concentration of pesticides in poisoned wild birds in 2006. Phosphamidon was found from 0.6 to 611 mg/kg of
18 samples and monochrotophos was found from 13.5 to 3,334 mg/kg of 7 samples.
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Fig. 7. Concentration of pesticides in poisoned wild birds in 2007. Phosphamidon was found from 3.0 to 932 mg/kg of
12 samples and monochrotophos was found from 5.5 to 310 mg/kg of 8 samples.
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