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Abstract N 2

BACKGROUND: This study was conducted to develop TR AEs Ak HelA T BAE 8l 2
analytical method for picoxystrobin in agricultural THoE Aasht A BEe 9% flslacle
commodities using GC/ECD and GC/MS. 2 AR 7FsAe 2ba Qlnk Eok e] At e
METHODS AND RESULTS: Each steps of analytical o sk 2 vetel §5 Al St svbaE
method were optimized for determining picoxystrobin =L Slvk ekl A FERS Aol wetkele w
residues in various agricultural commodities. The developed & gerd oF - Ak 5o #EE wa 9l Hid ok
methods include acetone extraction, n-hexane/saline water o5 sl AEHE skl i BUhE sl tHA,
partition and florisil column chromatography for analysis FENEA Al A1997- Zi é We, A2012-13%). ‘52t
of all samples (apple, potato, green pepper, hulled rice and o] 57| flsixe= A 4 oﬂ tj3t =A kAol obA
soybean), and in addition to these steps, solid phase 7gol gELE|ofof 3k, ‘:}Ok?‘l szl Ui S AT
extraction (SPE) was used for analysis of green pepper and & e A 24Nl A os et
n-hexane/acetonitrile partition was used for analysis of Picoxystrobin, methyl(E)-3-methoxy-2-[2-(6-trifluoromethyl-
hulled rice and soybean. The instrumental conditions were 2-pyridyloxymethyl) phenyllacrylate:= <1 strobilurin-A
tested for quantitation in GC/ECD and for confirmation in o} FAFHAl B Esk= strobilurin© %2 =2 34 AR

GC/MS. Recovery was in the range of 86 ~ 109% with RSD ] Cytochrome b9 Qo site?} Z%sto] mitochondrial
<10.2% and the quantitation limits (LOQ) of method were respirations AIZO 24 G35 YERATHBartlett ef al,

0.025 mg/kg in all agricultural commodities. 2002). Picoxystrobin W ATl HFate] Faketal
CONCLUSION: The result showed that the developed 7] TolM EAEE AR s 558 B S4e 7
method can be used to determine picoxystrobin residue in Ae By 8 AR AtAlE4(TomLin, 2011) 7543} ©]
agricultural commodities. 34814 54 Fig. 19 YERfSITh

Key Words: GC/ECD, GC/MSD, Picoxystrobin, Residue

*ﬂ’ﬂxix}((?orresponding author),
Phone: +82-31-290-0516; Fax: +82-31-290-0506;
E-mail: kwonhy91@korea.kr

146



GC/ECD$} GC/MSE ©]&38 &4 % Picoxystrobin®] #4114 7 147

Molecular weight — 367.3

_’ O—CH,
<\:/>—\07 — Kow logP (20°C) 3.6

N/ _ Solbility in water (0°C) 3.1 mg/L

Fig. 1. Chemical structure and properties of picoxystrobin.

Picoxystrobin- 2000%°] Zeneca agrochemicals (&
Syngenta-AG)°ll 93l A7l= % eH(Balba, 2007) 2011
of felutel A5 FFo] 7P (FENEE 1A Al
2012-15%) z, 315, AR, QojellA] ', wat, o,
ARy 3o WA g o R TR OH(FHAERTHI]
EAHEAIA, 2011) 20121 39 A} 3159} ARl 24t
0.5, 0.3 mg/kgO% H731-8715(MRLs, Maximum Residue
Limits)°] g0} QIEH(AFe]eREd 1A AR011-235).

Picoxystrobin®]| thgh #4172 Solid-phase microextraction
(SPME)-gas chromatography-mass spectrometry s ©|-§-
ato] froba wAshs WH(Vinas et al, 2009), Micellar
electrokinetic capillary chromatography s ©]-8ato] 4
HE BA3H= W (Souza et al, 2009)5°] HiEo] 1o
¥, sFAEel dEidE Bo 5(2008)0] Tt FEANES
oo
Al - GC/MSE TAshs W= AAEE Bf glovt EA4t
=l et GCF HPLC & °f-8-8 wa4Ql EAHE
RaEo|glA] okt

wpr] - Aol TRkt FHE AlS 25 picoxystrobin
= wAs] S% Bl BARS s flstel Ak,
15, AL v, oiFE dide® G821 AAE WY
7718 S gskalth

Z57 %7 gel permeation chromatography

Mz X AE

A2t 3717

Picoxystrobin 3E7%(99.9%)> 745(F) 025 E B
ol ARE-8191 21, n-hexanes ©]8-35k4] 1000 mg/Le] &
FEAS e A FEZ 3|A5l0] AlFe| o] g3tk
AT AHgE s sl EA8S AREESIth
Florisil (60~100mesh)-> Merck#|%-S AM-a1%1 v 2H4d
3kE S8l 130°CollM 6213F o 74A s 5 dixjAlo]E o A]
215 Ado] o]g3¢lth. SPE-NH, (2 g)< Chromabond
AFEHE] ko] ARESISITE AR AA e E Qs A7)
BLIXER 5 Plus (Robot coupe, USA)E ©]&33loH f
A7) Ultra-turrax T-25 (IKA, USA)E o]-&3}3ith

[=2 -
B AR BN SRStk B dEAs
ZA Aol AAE S s Ak uF, A, dv, o

¢

e

o 5AES ARl oy Alge tiErkECA ol &
wafate] 20T oA Wraslur] gl ARg-sioict.

==

s F picoxystrobin®] 415 S8 AR 20 g& A
3] 2ol 500 mL HloJAe] Wil g=igao] A2 AlRS]
veb thFs & 20 mLE U ¥al 304 AR & 5%
g2 MBI o17]¢l| acetone 100 mLE ¥ - &
712 2~333t gAgsiglon, olF o 37t 2l

suZu7|2 7ol ait), AHFES acetone 40 mLE A
o] U $19] ojoliz} 3 1 L FNZu)7|2 $711 nhexane
100 mL, ¥3}93PEF €4 50 mLe} & 450 mLE 7}t
T 1087 AdapA HFstar Fo] eds] el wrkA] 4
et & gl =5 WP nhexane 58 FFIINIEF
of SHAIA EFAFE o]AE 40T ofstellA] 7eks5st
o] ATAZ] & ZAFES nhexane 10 mLell £33t
o)} i A5 A A7) AES acetonitrile® 3}
¥ nhexane 50mLZ 0§ 500 mL WNzw7|2 §7]aL
nhexane© 2 ¥E3}H acetonitrile 50 mLZ 23] Hl5=
3% acetonitrile =& 40°C o|slol|A] Z¢tEEsle] 7AAF)
1. nhexane 10 mLe] €33}

Florisil column A

SAHE ZF picoxystrobin®] FAIE 913l HAE 11 mm,
o] 40 cm?] 2] Z¥el Florisil 10 g+ 7 9]°l 2 em
ol HEIMIERS AdE 714%7st nhexane
100 mLE 7Fste] ZHg] 3Ho] w2w]7] A7k W53l
o} o]% 9] nhexane &3ldE Aol 7lsto] 2 xW
o] &4 A7 U#HF ¥ nhexane/ethylacetate
(95:5, v/v)& 150 mLE Zel 7kate] Hojx HgiTh
7] o] =Z%7] A n-hexane/ethylacetate (80:20,
v/v)& 100 mLE 7Fste] gelafo] wtol 40T ofstofA
FFs53t] nhexane 2 mLE Alg3liste] 71713240 o
3N

ok

oo

Solid-phase extraction (SPE) cartridge XH|

1132 749 Florisil colulmn A $o& &0 3|
Ao Agste] 37 AAlgol otk 91| Florisil
colulmnol|X] £2j5}4] 553 711ES nhexane 5 mLE
AL3r17)12 vE] nhexane 10 mLE E4d3}3t SPE-NH,
cartridge (2 g, 12 mL)l|l 7kt Z2A WHTh of7]ef ot
Al n-hexane/ethylacetate (90:10, v/v) £§< 12 mL&
7¥sto] MolFal nhexane/ ethylacetate (80:20, v/v) <3t
o 12 mLE 7FlIA i S8 Hs 40C olatellA] wFato]
nhexane 2 mLZ AL3stod 7|74 o] &3tk

7712
GCi= Agilent 7890 series (USA)E AH3toled A&
7= ECDE AHE3I3iTE 4248 DB-5 (30 m x 0.53
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mm ID, 0.5 /m, Agilent)E AH-3I3TL Alelof7kae A
5 #9 7 mLY f5o® ARSIt T splitless
modeE AREEIRIOH FUH-9} AE7|9 &%= 7} 25
0C, 310C & sflon eB25i= 50T A HAE 793
I 127 Ak 2 20C 9] HIERE 190 C7HA] daA17]
T Bo 10T 9 H&E 250C7H] 252 A5A7)3 0%
B 30T 9 HEE 290C7H] 255 A5AA 5% o))
FAEAE e AFgE 98 AHE GC/MSE
Agilent 5973 inert series (USA)°|31.o™ #4174 DB-5MS
(30 m x 0.25 mm ID, 0.25 um, Agilent)& AH&-3t313L 7
goZtax FES B 1 mLE ARESIGITE FR=
splitless modes ARSIl T8} QIEH | A 25
= Z17F 250C 9} 280 CItE QB2 5= 50Tl A8
FYskaL w3 20C 8 HEE 250C = A
T 40C 2 nl&R 280C = 7

g
()
:1>?
ol
\H ot
Shid

= AellA SRlE A 717N S S S
A1 “seto] A=A ok ARl 3950.025, 0.25, 1.25
mg/kg) 0% FokS H7lelal 31483 At relative
standard deviation, RSD)E 8311 015 AR #4119
ZJ=FstA(limit of quantitation, LOQ)E T3tk

=l

a9y g

Kl

AR =5 9 kY =g

A= F picoxystrobin®] FE& Sl FoF AFHE
FEohedl HAoR ARgshE A &vlo]WA Kwon &
(2011)°] strobilurinA2e] FE& 913l AHE-Sh acetones
FEguE APt Acetone FEXOZHE AEA| A
Tt W EAES A A8l A o® o — of )

& ol 8spith BEHQl FANE Sl acetone FEAE
F5eHA o 2ASER 89 50 mL9} & 450 mLE
7¥gk 5 off— o Fuf gl 475 218l nhexane, nhexane/
dichloromethane (80/20, v/v), dichlromethane®l T3}
of FHlass APt 415 Table 19 YR 80
o] &2 Be gujzdelA 13] 299 3]9-&0] 95% ©]
o wjg- itk webA A=A FE 5499 Weig
HEe HgEr) vol a50] AA FEHL SEet &
%= nhexanes FHlEUIE AAsgich @nle] A9 oF
2%, e A5 ok 18%°] AdE st la(EEX3S
A sEANEAT A AEARER Al 770, 2006) o=
N —MEn] I o]Fo T Hol QOT R acetonitriled}
nhexane TH|E F71515 ) Acetonitrile®} n-hexane
Hje] BE 9% = Fgste] AES 84 CE AA
g 7 Sl3ltiTable 2).

1 e

it

for

Table 1. Efficiency of water/solvent partition®

Recovery (%)

Solvent — —
Partition-1 Partition-2 Total
m-hexane 100mL 97 2 99
nhexane 50 mL 94 5 99
Dichloromethane 50 mL 95 1 96

n-hexane/Dichloromethane

(80/20, v/v) 100 mL 7 0 7

 Partition mixture : 150 mL acetone, 50 mL of saturated
NaCl solution and 450 mL of distilled water

Table 2. Efficiency of acetonitrile/ n-hexane partition” for
hulled rice and soybean

Recovery (%)
Partition-1 Partition-2 Total (%)
Acetonitrile 91 8 99

Solvent

® Partition mixture : 50 mL of n-hexane saturated with
acetonitrile and 50 mL of acetonitrile saturated with n-hexane

Florisil column & ==}

SAFERYE 1] picoxystrobing &S] 984
© A= S AR e S Aol Fest
Atk Ao} AR &7 ol Florisil 10gS &2
A= Agste] A3st A71E Table 30 YERHSITE: Ethylacetate/
nhexane (5/95, v/v) &N SHFAS W 150 mL £
N7pA] FeRdo] HEEA dgton ethylacetate/ n-hexane
(20/80, v/v)&9E 100 mL7H] SE59E vl 99%2] 3|
TES Hol §E 8z AAsisich

Table 3. Recovery of picoxystrobin from Florisil column
by ethylacetate/ +hexane mixture

Elution (%)

Solvent
0~50 mL50~100 mL100~150mL Total
Ethylacetate/ n-he
xane (5/95, v/v) 0 0 0 0
Ethylacetate/ n-he
xane (10/90, v/v) 4 51 3 88
Ethylacetate/ n-he 80 19 0 99

xane (20/80, v/v)

Solid-phase extraction (SPE) cartridge XH|

Florisil column A $ol| & ®alido] dolgld 15
°] %% SPE-NH, cartridge (2 g, 12mL)E °©]&3}o] 57}
2 Ak SPE-NH, cartridge?] 84 24 &5p719]
3}l ethyl acetate®} n-hexanes ©l-8-3to] A5t A} ethyl
acetate/ n-hexane (1/9, v/v) 12 mLE o]&3} Alxskar
ethyl acetate/ rhexane (2/8, v/v) 12 mLZ &&|shk= %
Aoz FA% uf 99% 9 F5d 3|5&S Btk Table 4).
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Table 4. Recovery of picoxystrobin from SPE-NH; by
ethylacetate/ -hexane mixture

Ethyl acetate/r+hexane Ethyl
(1/9, v/v) acetate/ rhexane
’ (2/8 v/v)  Total
Vz’é‘g‘e 0~88~1212~16 16~20 0~10 10~20
Recover
y %) 0 0 1 16 77 5 99

71712M=A &g

Picoxystrobin®| 45 ¢l GC/ECD7} AH-=|l=H|
FHA 7Pz 0s A7) Sl o 2k 2EE EFE
N Tt AaWFig. 2) F 7HA =2541(180C, 200C) 1.
t} 5&21(50~290C )0l 979 =o)7F %3] =1 o
T2 A7lo] 12,028 07 AHsl] oS BAxHAoR
dAEIE Y QBT xAA 7)7]RA Y] AN S
AEsS7] 948 25 mg/Le] Brgg 9 Fste] Ad
A& ZAKet A3KFig. 3, Table 5) ¥ 2H4 ] o) A2}
(RSD):= 2.1% % -+ FZatdirh. £58<4(0.1~5 mg/L)
o) AXAE 2K A3} Hapd o] ARAFRY)E 0.99972
5 3lSich(Fig. 4)
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Fig. 2. Chromatogram of picoxystrobin at 3 temperature
conditions.

4B B §

—

Fig. 3. Overlaids of picoxystrobin at 9 replicated injections.

Table. 5 Peak areas of picoxystrobin at 9 replicated injections

Injection Peak area
1 110,546
108,501
106,502
107,447
107,013
107,297
104,450
102,597
104,534

RSD (%) 21

O 00 NI O U B LN

250,000

y= 43037 - 1820.4
R== 09997

200,000

180,000

Area

100,000

50,000

u] 1 z 3 4 5 B
Concentration{magrskg)

Fig. 4. Calibration curve of picoxystrobin.

g2 I "I

B AelA gE RS ol date] wekol AeHA|
S Al A, 1%, W, i) dhalel 35F0R Foks
kst SRle RS olgsle] 5E A8 ANS
th H7FsE 125 mg/kg AR B9 A9 Wl g
% 1082 A 3le] 7713k /b5 0.025 mg/kg
FEoldel Hg Aol mE e AvekE R b

SEvFig. 5) BE ARSI #49] Waslae Bau
ookt 8198 A1) A= Table 60l YeRSIT 3%
< 86~109%%.27 RSDi= 10.2% olatz s)7|5(2E%
A sl 24N A5 alldA, 2011) 9 =AM EAS1E
3)(Codex) 2] -2 71%Guidelines on Good Laboratory
Practice in Residue Analysis, CAC/GL 40-1993, Rev.1-2003)
= UGl oH EARPAEE] AFEAILOQ)= EU 7ol =2}
A(SANCO/10684/2009 Method validation and quality
control procedures for pesticide residues analysis in
food and feed)ol w2} AR 7|50l TE(S4=E: 70
~120%, RSD: < 20%)%i= 7FF W& H7FsE3l 0.025
mg/kgo = A= ol =AAE1A 219 3](Codex)
gl SfjellA] AAkskE 71l 2871 1/2 = 0.05
mg/kg oI5k HeRRAelE Sarakich
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Fig. 5. Chromatograms of sample extracts obtained by
sample preparation and GC/ECD analysis.

Potato spiked at 0.025 mo/kg

;A)L,Tlf\_,’\J\ l e

Table 6. Recovery, RSD and LOQ obtained by sample
preparation and GC/ECD analysis

Spiked level = Recovery RSD  LOQ

(mg/kg) (%)+SD (%) (mg/kg)

0.025 103.5 + 3.8

Apple 0.25 1054 + 51 40  0.025
1.25° 102.3 + 5.4
0.025 102.1 + 8.3

Potato 0.25 948 + 104 102  0.025
1.25° 86.2 + 7.2
0.025 103.6 + 4.3

Pepper 0.25 98.1 £ 49 6.9 0.025
1.25° 89.4 + 2.0
0.025 103.1 £ 2.2

Hﬁg:d 0.25 1041+ 04 57 0025
1.25° 920 + 2.1
0.025 100.5 + 2.4

Soybean 0.25 1089 + 42 59  0.025
1.25° 98.0 + 6.6

* Final extracts were diluted by 10 times before GC/ECD analysis.
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3500 \ / -
o
o 0
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Fig. 6. Total ion chromatogram of picoxystrobin
standard solution analyzed by GC/MS.

TFE2| =R

1 A= GC/ECDE A& ok Aiits g
QIsp] 218l GC/MB FIRERE 145t otal-ion chromatogram(TICO)
< Figure 6°l] YERISITE. Vinas 5(2009)2] 79 GC/MS
£ ©]83 picoxystrobin®] A= flel FErF H2 145,
335, 303 o2& o]&atGl ot & Aellxl= 1450129 7
- WAt YeRG7] wlEel M o]l 367Kt Tt
FOHA A9 e 9a7F e A o= o]RER1
335, 303, 204 °l&& Atk M W HrbsEel
0.025 mg/kg TwolAe AEE GC-MS selected ion
monitoring(SIM) EE= #A4%H A7 Fig. 7) B AlRel
A AL el e BEEA ool Rl ARl 4
How ARgol Thsatelet Bk QT

Fig. 7. Chromatograms of sample extracts obtained by sample
preparation and GC/M5 SIM (335, 303, 204) mode analysis.
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