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Analysis of residual pesticides in dead wild birds and
other animals during 2008-2009 in Korea
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Abstract : Pesticides are useful to eliminate harmful insects and grow crops however, misuse and abuse
of pesticides may cause a death of wild birds, livestock, and companion animals. We analyzed residual
pesticides in the ingesta and tissues from the dead wild birds, livestock, and companion animals which
were suspected pesticide poisoning based on the diagnosis of the Animal Disease Diagnostic Center of
National Veterinary Research and Quarantine Service (NVRQS). The samples were primarily brought to
NVRQS from local communities and veterinary diagnostic laboratories. The 231 suspicious samples of
pesticide poisoning based on the necropsy were analyzed by GC/NPD, GC/FPD, GC/ECD, or GC/MSD
in 2008 and 2009. Pesticides were identified from the 55 samples of total 143 samples analyzed in 2008
and from the 34 samples of total 88 samples analyzed in 2009. The pesticide identification rates in 2008
were higher than the rates in 2009. It may have relevance to the increased samples with the outbreak of
avian influenza in 2008 in Korea. The concentrations of pesticides found in the dead animals varied and
exceeded the respective LDsq of pesticides in many cases. Monochrotophos, phosphamidon, and methomyl
were the most common pesticides found and those pesticides are high rank sales in Korea. The cause of
pesticide poisoning in animal is assuming a misuse and an abuse of commonly used pesticides in Korea.
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ol wet F712A, fr71RlaAl, Thak o] EA
o7 BF {3, f794A e A3 17 54
7L QoA Aol AlghS T Tk [3, 10]. FOF
SHLE ARE-2 ALY S oS TFH QAT o
ord Zo HenHen g ¥ Ae 7S @ of
AEEo] Fool x5 AL = 3Tt [1, 2, 4,
6-9, 11].
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oz FYFelIA AR FE 15 % T
o A RS e R AT Fot HEEES
diazinon, edifenphos, EPN, fenitrothion, monocrotophos,
parathion, phosphamidon©] Eg =0l U FFF
(AccStandards, USA % Ultra Scientific, USA)3}
carbofuran, chlorpyrifos, endosulfan, fenthion, methidathion,
methomyl, phorate ZtZte] @ 3 F=F(AccuStandards,
USAYS AH&-3F9 T 1 o]2]9] AleF& HPLC grade?]
acetone, acetonitrile, hexane, toluene(J.T. Baker, USA) %
T8 R EF(Sigma Aldrich, USA)S AFR-3lith &
oF A B-0] 2 2 A= Sep-Pak carbonyl/NH, cartridge
(Waters, USA)S ARE-3}91 T}

v}

NER LT

AR N, 4, A% AL 5L A
£ Agala, naEe] drlo) weh AdsAy B
opd st A7tk #ASE AR oF 5p& A F T

AETF - ANG - B - EHD

AT FFYE FE2E s AlEol acetonitrile F
30~40 mLE 7}kl 1A17F E<F SR-2w E97](TAITEC,
Japan)E ARE-Et X &g & o8 TSI EFS 7t
g AR E AFSIAT. 9 FEFHE A WHEste] 7t o
HH g BT FUS FH A 7)ol A3t AlE<] A
WA AE 93] acetonitrileZ FEFH Aol FI &
O] hexanes 7Fate] 1A]17F &<t g =98 &
acetonitrile &2 EF 3t} [5, 14]. TurboVap &=7]
(Zymark, USAYE AH&-3te] AL o 1 m7HA] 55
319 acetonitrile : toluene(v/v, 3: 1) H]&2] £H 02 n]
2] 2321 Sep-Pak carbonyl/NH, cartridgeE &3+ A1
T acetonitrile : toluene(v/v, 3:1) £ 5~10mLE 57}
2 S FTE TurboVap LV(Zymark, USAYE AHE-3}e]
oS oF 02 mLE FFAIZ] F acetone B toluene
S 718t AA E37F 1 mL HA BEo] 7]7] £
ARE-SFATE [12].

2171 &M

712 A2 ulE 12 ZZ(HP689ON GC with NPD, FPD,
or ECD; Hewlett Packard, USA)$} 7|A| A ZvlE 18] =
(AR 71(GC/MSD, HP689ON B! HP5973N; Hewlett
Packard, USA)E AH&-3te] AR 5 o] A4, A%
B4 9 FEEEe &9 ok Alg FY92 AsFY
2] (Autosampler 7683 Series; Hewlett Packard, USA)YE
ARE-8F 3L, GC(NPD, FPD, ECD)9] #2418 23S HP-
5(5% phenyl-95% methylpolysiloxane, 30 m x 0.25 mm
id., 0.25 um film thickness; Agilent Technologies, USA)
&, GC/MSDE]| 418 Z8-2 DB-5MS (5% diphenyl-
95% dimethyl siloxane, 30 m x 0.25 mm i.d., 0.25 pm film
thickness; J&W Scientific, USAYS AH8-353 T},

NE T B5EEE A 2 RS A% 7I71RY e
GCF GC/MSDE EA°l ARS8t GC 4202
injection mode- split(50 : 1)Z AA 2L A|FE 1 uL F
313t} Y (injector) 2%+ 250°C, 7E 7] (detector)
L 325°CE A9 L E (oven) 2 E AZFHe
% 90°CellA 127 HF-2 5 HF2% 300°C 7HA] 10°C/

min® 2 F5A)71 & g 5ot HERT Fofo] A&

lor

[<]
= BT A AT AL A DA TR 2E
=AE 2SI, oS 7IELE Sl A E F 5

9] FEE ARKIALH AR £ T A s AR
o] sMug W ARE-S AlE S Hkdste] Alltelsitt
GC/MSD #4271 GCet Akl Ao, 474
£ 913l GC/MSD libraryol] 7550 e 72t 2248 5
A mass ratio®] AFE A & AE F SAHEEI]
dA&S FRlatgor HAMEZ S tid2 libraryol] A
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Table 1. Recovery, limit of detection (LOD), and limit of
quantification (LOQ) of pesticides

.. Recovery LOD LOQ
Pesticide
(%0) (mg/kg)  (mg/kg)
Diazinon 70 0.07 0.21
Edifenphos 93 0.44 1.34
EPN 92 0.14 0.43
Fenitrothion 85 0.10 0.30
Monocrotophos 87 0.54 1.63
Parathion 86 0.13 0.41
Phosphamidon 85 0.35 1.06
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Fig. 1. Number of species found pesticides in wild birds
(upper) and livestock (down) in 2008 and 2009.
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Fig. 2. Number of pesticides found in wild birds (upper)
and livestock (down) in 2008 and 2009.

Y B F 7% (diazinon, EPN, edifenphos, fenitrothion,
monocrotophos, parathion, phosphamidon)2 417 3}%1 3
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Table 2. Level of pesticides found in stomach contents of dead wild birds, dead livestock and companion animals in

years 2008 and 2009 (mg/kg)

Year 2008 2009
Species ... .. Livestock and S Livestock and
Pesticide Wild birds companion animals Wild birds companion animals
Carbofuran 3.4-275 38.4-394 37.5 -
Diazinon 0.7-2.9 12.8-21,684 - -
Endosulfan - 69.1 - -
EPN — 121.5 — —
Fenitrothion 30.9-301 - — -
Fenthion 32.8 - — -
Methidathion - — 1,048-1,365 -
Methomyl 3,501 48-483 70.4-19,352 833-93,750
Monocrotophos 0.2-1,051 - 7.3-6,967 -
Phorate 1.0-4.0 20.7-26,263 - -
Phosphamidon 1.1-622 906 5.6-14,984 -
Table 3. Cases detecting two types of pesticides in one species
Species Sample type Pesticide Number of incident
M toph
Goose Stomach contents Ph(;l:;;;iﬁgozs 2
M toph
Goose Stomach contents Di(:zl;.rf(:fl OPROs 2
Stomach contents Monocrotophos
Pheasant . 1
(related materials) Methomyl
Crane Stomach contents Monocrotophos 1
Stomach contents Methomyl
Monocrotophos
Goose Stomach contents Fenitrothion 1
. Carbofi
Pigeon Stomach contents Maerth(z);raln 1
y
Diai
Duck Stomach contents Pllaoi:tl:n 2
Stomach contents Phorate
1 . . 2
Cattle (related materials) Diaznon
. Carbofuran
Poultry Related materials EPN 1
oF 5 AASS Tty Qe S35 2AE 9 g A Z 59| 4] monocrotophos®} phosphamidon $=2.2 7
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Table 4. Number of pesticide identification and ranking
of sales in Korea in 2008

Pesticide _Nunllber f)f Ranking of sales
identification

Carbofuran 7 7
Chlorpyrifos 3 56
Diazinon 6 66
Endosulfan 1 32
EPN 1 25
Fenitrothion 3 22
Fenthion 1 124
Methidathion 2 34
Methomyl 17 46
Monocrotophos 32 121
Phorate 7 37
Phosphamidon 23 9

Table 5. Toxicity (LDso) of pesticides in birds and rats
Acute oral LDs,

Acute oral LDsy

Pesticide in birds in rats
(mg/kg body weight) (mg/kg body weight)

Chlorpyrifos 32-490 135-163
Diazinon 2.7-4.3 1250
EPN 165-220 36
Fenitrothion 23.6-1,190 1,700
Fenthion 7.2 250
Monocrotophos 0.94-6.5 18
Phorate 0.62-7.1 3.7
Phosphamidon 3.6-7.5 17.9-30
Carbofuran 2.5-5 8
Methomyl 15.4-15.9 34
Endosulfan 205-1,000 70
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