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Establishment of Analytical Method for Pymetrozine Residues
in Crops Using Liquid-Liquid Extraction(LLE)
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Abstract Polar pesticides like pymetrozine (log P,,: -0.18) are known to be difficult to analyze. The
analytical method of pymetrozine using hydromatrix included in the official method of KFDA was
uncommon and provided ambiguous evidence to confirm both the identity and the quantity. Therefore, precise
single residue analytical method was developed in representative crops for using liquid-liquid extraction
(LLE). The pymetrozine residue was extracted with methanol from 11 representative crops which comprised

apple, blueberry, broccoli,

cabbage, cherry, crown daisy, hulled rice, Korean cabbage, potato, rice and

watermelon. The extract was purified serially by liquid-liquid extraction (LLE) and silica solid phase
extraction (SPE). For rice and hulled rice samples, n-hexane partition was additionally adopted to remove
nonpolar interferences, mainly lipids. The residue levels were analyzed by HPLC with DAD, using Cg
column. LOQ (limit of quantitation) of pymetroizinie was 1 ng (S/N > 10) and MQL (method quantitation
limit) was 0.01 mg/kg. Mean recoveries from 11 crop samples fortified at three levels (MQL, 10 x MQL and
50 x MQL) in triplicate were in the range of 83.1~98.5% with coefficients of variation (CV) of less than
10%, regardless of sample type, which satisfies the criteria of KFDA. The method established in this study
could be applied to most of crops as an official and general method for analysis of pymetrozine residue.
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Tl wet FE2aE, YL TR 9 go] vig- el
SR FA st} she A 9] SRl wet Ase A
o] Mefo] @ Hth(Korea Food & Drug Administration,
2012).

Pymetrozine [(E)-4,5-dihydro-6-methyl-4-(3-pyridylmeth-
yleneamino)-1,2,4-triazin-3(2H)-one]< 2o}z €17 9]
AFoldd AEARA, FFMS, 53] JolEe] g

AaAE W33 (Fuog 5, 1998' Harrewijin 5, 1997'
Kayser 5, 1994; Kristinsson, 1994). <=8}, &, 732}, 3L
Qo], AuE, AR FoA AGEFS g:TLTI"/] ‘ﬂo]'xﬂ‘ﬂ]
AREEZL ) o (Korea Crop Protection Council, 2012),
20139 6% @A 0.03~3.0mgkg WHIE IFI L=
(MRLs, Maximum Residue Limits)®] A& =] $)t}(Korea



108 2% - 2sl2) - Yx

Food & Drug Administration, 2012). Pymetrozine®] £2]3}
g% EXS A M p-octanol/water FHIAISE(log P, )7}
—0.18011, &3 =7} 0.29 g/L.0) A FFEE AR =
H ol Z4tdEFe] 35S =ole AL vl ofHTh
A ] 2FFHAAME log Py, 7t —3.55(Mepiquat chloride)
~2.0 191 705 skl thate] BT oA

ME AolA] b= 7 vl 7F AT AolE o]g3te
ESEL A5k vhiol ol ol BjHle o] 451 o)
A =] lor, §AsHA pymetrozme 29 A] hydromatrix

S O]*‘lé} T2 JAHo] 9t} o] hydromatrix Hj
solid phase extractlon(SPE) %3494 dzo 7 244
AL A BES FE5he AR S TR
FHAo] §e AR Ho e v ARES T4
S} (Korea Food & Drug Administration, 2012).
A AL LEEERL ool Frpgea = Wb
A EA2 4#A dichloromethaneS Zo| /\]~9~o}7] ] Fo
k

AFEF B4R HES AP FE T e vlole)

Ao E EeHS L e AR g T U
A9 Hwang 5, 2011), hydromatrix EHIH-S 4-8-3}H ©]
9} 7+& dichloromethane®] #4178 AT 4 1S ¥ o}
Yz, ool Fujela F F2]7F of#]e AolE A8l
7Fsd 3ol glrk. 2@y Hong 5(2012)2 hydromatrix
g oo BupE S vaste] 28 &S TS A3

T&3 HolAlF SHoA o Fuj S o] &3 Ao

Efgsitial HAsiginh, gk of -
2He = BESF T pymetrozine FHF S
25 %2 M (Guoging 5, 2009; Zhang 5, 2007), Cun 5
2011y =EY BT T pymetrozine2 Cys SPE cartridge
£ ol&ste] EAeke WS AN S, hydromatrix
FEHHS 0|83t pymetrozine ZHFEAlo] 3 =2 AT
ok Aol

off o) FuiS tha HWe A7kt
A AR Ao whe wAE

dap], Sk e AAt =
BHagk vf, A8 A F Hong %(2012)9]
Ao R Al 7L, Wi S, &7t a
0] sA= AR et ZJIB_EHE A3, 3|
52.6~742% TEOR WY ek 34 =
loll, theket 2=l il 2-87Fssk & A
83 7o ALRHUM
2 Aol = Hong 5(2012)9] A &=
S o] &3 B4 Al BFES AT B
A 2 AW
pymetrozine®] AHE-E& ThFSH 2= dis) 2
O EM pymetrozine FHEA 9] M8 &

slsfalzl sioict.
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Pymetrozine(==  99.9%)°] ®A4& HFES D
Ehrenstorfer(Germany)AFe] 7S 3t ARSIt

Hydrometrixi= Varian Inc.(USAXIZHE FYste] $ES
AAT F ARSI Silica gel(0.063~0.200 mm, -4
234y Merck(Germany A2 58 F18t] 130°CollA] &}
S 7td et ARl - A stelo] ARSI oM, silica
SPE cartridge(1 g, 6 mL)e} florisil SPE cartridge(1 g, 6

mL)= Phenomenex(USAXIZFE Fsle] ARSI
Dichloromethane, ethyl acetate, n-hexane, methanok>
HPLCH< J. T. Baker(USAIZHE] F35te] AME-3199C

M, sodium chloride, ¥~ sodium sulfate & 7]€} F-7]A]<k
2 GRFC.Z Junsei Chemical Co.(Japan)ollA] +43ke] A}
39t AR AAHE A% #4715 Blixer 4(Robot
Coupe, USAYE °l&3atslem, X®7|(Vision Scientific
Co., Korea) & 7+%-5%7](Eyela N-N series, Japan)= Al 5
= B F2Y F5 Al ARSI B3R membrane
filter(PVDF, 0.45 um x 25 mm)=  Whatman(UK)AF25-E
st ARE-sisiTt.

=

IAEO] Q)= pymetrozine
TEof A, A vl B An] RS
3l5lem 717134 HPLC-DADE AHE-aIiL,

MY 97 wHo N

A8 A+ 5 Hong 5(2012)2] <-4 l"f: H-S ]%ff} =
Aol 58 B A9S AR el B A
FUSSIE . F5 Ak, s &7 99 3 4

T AZE ksl 20 g A3 &
LO] HZE pymetrozine FT-EY
methanol¥} 0.05 M-borax ¢H58% 7m
ot A FE39 . Ago] - +3 ]E—% Whatman
GF/A filter paper} celite 5455 ©]-&3f Selofjst &
mLe] methanol2 &7] & 7S Mo] o] ofzpel 5} ﬂo}
o] 40°C ©]3lolX methanols 53, A ASI] &F 10 mLE
AFEEsAT w59 L 250 mLe] o Fo] &A 13}
Wl Al 3mL, 224 ) Al 2mLe] ESPAATFE Thst
dichloromethane 40 mLZ 43] £8]3}ic}. f7]8mf=S
F sodium sulfated] FIHAA FES AASL 24ESH
%, methanol:ethyl acetate(7:93, v/v) 2mLZ &35t}
471 88 AZFS florisil SPE cartridge®] 7FSkaL,
methanol:ethyl acetate(7:93, v/v) 4mLZ A3 T

, 0.1mg/L 2 0.5 mg/
= 1310}01 60 mL9]

E 718 IN7H

rSL' 4o R
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Table 1. HPLC operating condition for the analysis of pymetrozine
Hydromatrix Hong et al. (2012) LLE
Instrument Shimadzu SCL-10Avp
Detector Diode array detector (DAD)
Column ZORBAX Eclipse Plus Cg Phenomenex Luna Cg ZORBAX Eclipse Plus Cyg

(4.6 1.d. x 250 mm, 5 um, Agilent, USA)
Column temp.

. Water:methanol
Mobile phase (85:15, v/v)
Flow rate

Injection vol.

Wavelength 300 nm

(4.6 i.d. x 250 mm, 5 pm)

(4.61.d. x 250 mm, 5 um, Agilent, USA)

40°C
Water:Methanol (71:29, v/v)®
Wazt7e(;313v([)etvh/e‘1/r;ol Water:methanol ((75:25 : v/v))")
0 Water:methanol (80:20, v/v)®
1 mL/min
20 uL
298 nm 296 nm

JApple, "Blueberry, broccoli, cabbage, crown daisy, hulled rice, Korean cabbage, potato, rice and watermelon, “Cherry.

methanol:ethyl acetate(30:70, v/v) 8 mLZ &ZA| ). &
NG 7= & A E o methanol 2 mLE 7}3}¢]
o]3 borax 8 2mlE FHUsle] ALt
HPLCYl 20 uLE U3 659 s AR
pymetrozine®] 41> HPLC-DADE AME-3sI91aL, BA%
2 Table 13} 2t}

P ofN ot

Pymetrozine =4 4§ o1

HEZE 47

2 Ao EAYY UlR FAMES AE F TR &
71200 pymetrozines WA EORE 555 = A=

23%(Korea Food & Drug Administration, 2012)Z Codex
Alimentarius Commission®l|*] 438 4 27 tEA|
F ERFE(CAC, 2003)2 Fxdle] FHoME A3t &),
Aafpol M 2}, a5, BR e, wiF, uk 2 &k 3
Folld e S, Alg 3 AR dRAEE Akt
A s AlEe H@HECdA f71% JISAES
T3 & 2]F3F7H (Korea Food & Drug Administration,
2012y A Aol wet A 2ste] -20°CoAA HE
BASIAN Ao AMgslGon, gET AEe FES
HAS At ek Al RS E91E F ARl

71718424

Pymetrozine®] 717]%4- diode array detector(DAD)7}
22 Shimadzu SCL-10Avp HPLC(Shimadzu, Japan)Z
ARE8I e, pymetrozine®] U S-S Gotrr]
3 230 nmellA] 300 nm7HA1 €] TS ARG AR 296 nm
oM Al F55 Hehileng, HPLCOA AE7¢ <
3 A 92 296 nmE 3 tH(Table 1).

Pymetrozine2| Z &84 ¥ ME&HH X

=<
Pymetrozine 382 0.01, 0.05, 0.1 mg/L& 20 ulLA

HPLCY| FYste] I 2vtea A9l signal?}t noise?] Y]
£ 3k 71 34(LOD; Limit Of Detection) 2 7 &3+
(LOQ; Limit of Quantitation)E A4 3} t}.

X 81 M (Reproducibility) Z4H
Pymetrozine 58 0.05 mg/L-S 20 uL¥ HPLCel 10
FAstd ARmtETH o] v AKL) B peak®]

Pymetrozine ¥5-%-2 methanol:borax $H&-8(50:50, v/
v) EFgdlog o] 1,000 mg/Le] TE=Z ZA|E stock
solution2 0.05, 0.1, 0.25, 0.5, 1, 2 ¥ 5mg/Le] &7} 5
T2 R 343 5 20 ul¥ HPLCOl FUste] Yepd
AZnETH AJo] peak WAS 7|EoE EFATAAS &
gkt
HNzde =8

7t. Silica gel columng ©]§-3+ A

W4 1.1 em, Zo] 30 cm®] f2] ZHl 10 g9 silica gel
I 2 990l 1 em =0]2 ¥ sodium sulfateE 2|2 52
FASL S0mLe| ethyl acetateS S| A A3} A7 5
pymetrozine ¥58% (2 mg/L) 1 mLE 7FIAt} 5%, 10%,
20%, 30%2] methanol/ethyl acetate 3-84S 7tz 30
ml¥ 33 §EAIFOH, 7t E2AS FHAZ T A=
o methanol 2 mLE 7}ste] & =o|aL, borax $HF8 2
mLE H7lsto] A8k & HPLCE #Alste] 8599
2/ pymetrozine®| 3|88 HESINTH

Y. Solid-phase extraction(SPE) cartridgeS ©]-8-3F A
Silica SPE cartridge(1 g, 6 mL)E ethyl acetate 5 mL=
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g43} A7l 3, pymetrozine ¥4 (2 mgL) 1 mLg 7}
ST} 5%, 10%, 20%, 30%2] methanol/ethyl acetate &3}
|AS 717 3mlY 33] EEAF O, 7L §EAE FFA
% A E)] methanol 2 mLE 7}5ke] 2F 0], borax
4389 2mLE ket ALY F HPLCZ 2431
£ZE99] 29 pymetrozine®] 3]|7&S HESISIT

S =7 BlEE A3

80mL2|] methanol®] pymetrozine 8%%(2 mg/L)
1 mLS} borax €589 20mLE ¥ F 40°C ]34
methanolS 5% A|ASIY ¢F 20 mLE F=3192L, 559
o ZsAESF 10mL ¥ S/HF 20 mLE 7k § 250
mL £3F9] A5 274 dichloromethane 50 mLZ 33]
B4, dichloromethane 70 mLE 33] #u), 717} AgE &
o] FEant. gk w5 FFHTE VA &
F3HA AT 10 mLeES H7HE F 250 mL &3] 2ol
o] &7 dichloromethane 50 mLZ 33] 3#-4), dichloromethane
70 mLE 33] E4), dichloromethane 70, 50, 30 mLE &Hj,
dichloromethane 100, 30, 30 mLZ 4}, 7t} X2 & &)
st FE39) BHl] 29 F sodium sulfateo] &
I AA FES AASIL 40°C olstellA s o+,
ZAZES methanol 2 mLE 7}38le] & 0] borax H5&
H 2mLE H7Fet A83lg §- HPLCE #4810 3

TS HESKIH

o

% 345

@, Hrlst Pol WS A8 Lol O IR
o sk BB WFY AR AAE AT FH

of o) T el &85 HESITE 80 mLe| methanolol]
pymetrozine 3-89 (2 mg/L) 1 mLe} borax HE-89 20
mLE 2L F 40°C ©]3lol|A methanolS £ |7 sle] <F
20 mLE FF38IA5, w5l LA HF 10 mLE 7t
% 250 mL £39] EAFo &An-hexane 50 mLE 13
a5kt 42958 9] dichloromethane 80, 50, 30
mLE Fulste] FZ4S 7 sodium sulfate 20 o] T2
AlA TS AASEAL 40°C ofstolA sEe & s
S methanol 2 mLE 7}8le] & =0]3L, borax =89 2
mLE H7}sted Al8ajgt & HPLCE #4313 34&

[*]

mLE 71sted 1A17F A8 Borax $H5-8-9 20 mL
2 92 ok 1 N-NaOHE #H7}slo] FZ81) & methanol
80 mLE 7ketal A7 Bt AGFE3 e §l9 A3kl
th. ZARE 40°C ©]31A] methanols S, A|A3ke] oF
20 mLE 7FEEeinh NaCl 6 g& H7kstod 2027+ %1
B3l & Bolajo) 27 dichloromethane 80, 50, 30 mLE

ol

AR FFEsoh B FEAS 2SSy
methanol:ethyl acetate(10:90, v/v) 2 mLZ &35t} A7)
23] S methanol:ethyl acetate(10:90, v/v) 5 mLE
SN A A3 Silica SPE  cartridged] 7181,
methanol:ethyl acetate(10:90, v/v) 8 mLZ A#H3 T},
methanol:ethyl acetate(30:70, v/v) 8 mLZ §&A At &5
NS 7robezdl & AE methanol 2 mLE 7}ste] &
=o|3L borax 8 2mLE H7isl Al g
membrane filter(PVDF, 0.45 um)E F3A17A o343t
HPLCZE 4 3to] pymetrozine®] 3|7&S 43I0t

o>

o

EM ™ 28H| (MQL; Method Quantitative Limit)2] A&

EAR ] A £4171719] ZHSHA(LOQ)SH AE
g9 BAI Fo sAulES aElsie] 4] (1)l ¢fste]
A

@A (ng) x 717) 592N E8-9 HamL) ¢
MOL 8] 4} 2

(m,
ghe) T ESE TP REE )
(1
W 2MYol 5|8 HE
2 AFoA FHS pymetrozine HFEAH] & 4
e AR flstd s AES FAsIT. S,
ok - B = u

sAHE AEE, Av), 2, 25, a5, HEE,
uh 22k Al BRuE] 2 AlE)E rRIEL AlE 20 g
o] pymetrozine ¥T8%S MQL %, MQL2 104] ¥
500 o] HEE HUR o A7 43S st
HPLC #4] ARFEIHORRE A2 peake] WA S
AP dYgste] Aol tigh pymetrozine®] F& 2HE
3 TR 3482 Fat). ek RE AL o g 4
allal, ANEFAKRSD)Z HolAFCV)E ALtslo]
I AE vt R A3 Agret AUEE YERRITH

=5

Nl

F

o

Rk
My U MY ol Y

¥ Mg Al HtE
wopo s IAHo] 9

rr oM

A < o]&3ato] A, X
F 4 Adv] 459] F2HE A5 giste] IFEAES

A3 Abe] 9 31.0~36.3%, TAS] 7S 44.946.1%,
w2 A 273~41.2% 223 Avle] A 39.6~51.9%
e 54288 YeERNUTE B8 silica SPE A Al 4]
el IAEoUE 8E8HQ] methanol:ethyl acetate
(5:95, v/v) 20 mLE &2 A Z S of ool AEEA &
7] wliZo methanol:ethyl acetate (30:70, v/v) 8§ mLZ &
ZA)F ). Pymetrozine 78N (2 mg/L)S 715t 3|44

AEa50] pymetrozineS T3
EAwol w2} hydromatrix 8] F
v

o
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Table 2. LOQ and reproducibility in pymetrozine analysis
Reproducibility
LOQ
Retention time (t,) Area Height
Min. 8.0 7556.0 730.0
Max. 8.1 8192.0 766.0
0.05 mg/L Mean 8.0 8061.4 748.2
SD 0.0 204.5 11.5
CV (%) 0.3 2.5 1.5
4 — [ :4
Name r
2] é -2
z 2 P2
1 h I E‘ s
o+ L\f' | f—u
L L
R L T S Y T N T YT S
Minutes
Fig. 1. LOQ for pymetrozine standard (0.05 mg/L).
AEe otls o BEo] 98% ool ot 7‘%01] A8 EM71712l AEEA, FEEA R MEH It
/\] ethyl acetate 100 mLZ 33] FujsliSol= wj% teFst F59] pymetrozine?] XFEHS A5l SN
Sl 752 Bl A AIE7} SHetaL e T EE °:‘§} HE AL Ad FZFAA(SN210=  1ng(LOD=1/
A Zow AdtE o] A, 3 GA| A] H# o] &&8v) A 3LOQ, 0.03 ng)eleH, #A9] AHEE Loprr] fisl
Al7F D a8t AgE o X B AgrollA A AFEA 41 ngyZ 104 248 2
A% 95" F Hong 5(2012)2] pymetrozine £A1HE A 2 HF-5 AIZH(), peak®] W4 B xole] HHE £4 7 ©
A i S B R O, 659 A8 AR T A el A7)k kgl AR fle #AE $9
ato] A &alli A3 3450 AMA 735 67.7~69. 8%, Fds T A5 ERISIATH(Table 2).
o] 73 61.7~67.9%, WF2] A5 60.0~65.1%, &5k
S 52.6~60.8%, A0 3¢ 66 8~74 2% 183 EH—,—A HakMo| E MM &tol
A 67.5~69.6% T2 U5 ek I5eS dS & Pymetrozine ¥5%2 methanol2 #|Z3le] HPLCE &

FU

Ath. Hong 5(2012) #v& & pymetrozine Ht3<

S HoE BAEGS W 91.8%9] IFES AT
B3It B3, Guoging 5(2009) H2 o)A -l
o] g3led A At 90.8%2 B|4& AAE A
, Zhang 52007y - FujH S o]&sle] Fujel
3Ag W 91.6%°] IrES

<]

_I

% pymetrozine FHFHE 4
AR BT}
}\‘]ag C’q:[Lﬁ ‘4-% o Ha

Az

) e, chkl A ﬂa
e Az 5580 oA
it e ] s o
Teislel o usty, o A%

g By ol desirar 8

9

\1&

r_{

A o peak®] |7} BFete] Aol ool AT
wEhA borax HEENS A 7181F] pymetrozined] ©]
235 AT RN AT F Uk o= o5 &l
2 3| pymetrozine®] 73] -2 Fo]-238}= o] peak?]
27 EFeiA 2R ammonium acetate $HE-84S 7]7]
9] A HF AL} o]5H L 0|3 Zhang
5(2007)8] ARt LA ST

Pymetrozine®] &= F38]41-8-94(0.05~5 mg/L) 2 20
uLAS HPLCO| 59 & A7 A2rtEa 9] peak HE
O FFHAFNES A Aot e AN y=
149,172.9x +2,597.6010th. =& AP AAS 91 5

H21(0.05~5 mg/L)olIA A7 Al4(Coefficient of determination,
R)7} 0.9990) 402 A4S Ho peake] WA} HFEE
N FL bl 2 AHAAIE eI

_0__
=
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Table 3. Efficiency of liquid-liquid partition with different solvent conditions

Recovery (%)

Ist 2nd 3rd Total
Partition I* 39.8 23.5 12.1 75.3
Partition IT 54.2 243 9.8 88.3
Partition I11 68.7 19.4 4.8 92.8
Partition IV 78.1 154 3.1 96.6
Partition V 73.8 14.6 3.0 91.3
Partition VI 84.4 9.2 2.7 96.2
Partition VII 0 0 0 0
Partition VIIT 83.9 7.9 3.2 94.9

“Mixture partition solvents:

I: 10 mL sat. NaCl + 20 mL distilled water + 50 mL dichloromethane (x 3 times)
II: 10 mL sat. NaCl + 20 mL distilled water + 70 mL dichloromethane (x 3 times)

I1I: 10 mL sat. NaCl + 50 mL dichloromethane (x 3 times)
IV: 10 mL sat. NaCl + 70 mL dichloromethane (x 3 times)
V: 10 mL sat. NaCl + 70, 50, 30 mL dichloromethane

VI: 10 mL sat. NaCl + 100, 30, 30 mL dichloromethane
VII: 10 mL sat. NaCl + 50 mL #-hexane (x 3 times)

VIII: After 50 mL »n-hexane partition, 10 mL sat. NaCl + 80, 50, 30 mL dichloromethane.

Silica 2 20tEJH I HH =22 £HS

Pymetrozine 4] A] 7]7]i&4]0] 7158l vl FE
S HAFHow A s *‘ﬁ%ﬁoﬂ E silica
SPEE ©]-83}%] methanol:ethyl acetate EFETZ §Z35
= WS A T Hong 5(2012)2 methanol:ethyl
acetate LM E &&= WHOZE florisil SPEE ©]

431921, Guoging 5(2009)2 silica gelS ©]-83F A
AW HOZ ethyl acetates §E8V=Z o] &3ttt Egt
Cun S(2011Y& Cys SPE cartridgeZ o] 43+ AAMH o2
methanol: water EH-SviAAIE o] 8313t}

2 AFolA = pymetrozine S/30] EOEZ florisil®]
U aluminak.t} 20| AthA o7 oF3t silica gelS 53
AR A th(Lee 5, 2010). £E8Z= methanol:
ethyl acetate EH-EUAAIE Wzl HZH 9 &&x7
S g9t qudES Fdsnh 2 AF 5~10%
methanol:ethyl acetate(v/v) EF-EdS SHFUS u] T
AEo] AZEA] O™, methanol:ethyl acetate(30:70, v/
V) EFENE SEFAS W 98% o139 FaES Bl

9e] 475 EUE EEAAe NE F2d 4 9
] methanol:ethyl acetate(10:90, v/v) E3-&H428 7}3le] U
HEET WEA 55 e ETES AlAS, A58
methanol:ethyl acetate(30:70, v/v) E¢-89S & A
BS §2A7)E silica gel 2 A=nETvE g5}
At 3, FAHE AR HE Al silica gel Z7 3 silica
SPE cartridge A1 27S ¥ wslgiS o 2 zto)7t gle A
o= Hrt go AEE Hastela, tdt Ao
2go| 7kt HA o] FAWHOZ silica SPE cartridgeS

o] &t WS A5
SHi oY &g

i

= FE 5
o S ARE-sH
2 HHlEss NS

dichloromethane 50 m

=i 34

78.1%, E2&u) VIZA

°]

O

(

—

out &3} o] 27
o] SR LEE 359 g/LE B AoA
20mLE ZSFES3IERE 1 42 este] NaCls 71l
R v EujaeS A A3 NaCl 7 g2 7Hsle] 20827
2183+ 5 dichloromethane 80, 50, 30 mL& &l 2 7|5+

H 3]
T’:‘ﬂ

w

—r—‘

Mr Lo MH rg
M

o

FE AFo R YA
B go] WoA BE FiHE AR AE A
S 7ietete] gl d4 U4l NaClE 71819 salting-

A=} = O O
e gs =

=2 =

= 3T

=
ZA37HTable 3) £3
L= 33| TulFZEss o A 13]
42 39.8%, H88n] [VZ72l dichloromethane
70mLE 33 FHiFEe0s W As 13 29 e
dichloromethane 100, 30, 30
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Drug Administration, 2012). =] 4] E3 g = A5
borax =84S 718 methanolE FE3EE T E| o]
21.2.H (Korea Food & Drug Administration, 2012), Cun 5
2011y AlZ°| methanol:water:ammonium hydroxide(80:
20:0.2, v/v/v) 50 mLE 7}sle] FE39SH, Zhang &
2007y F& & ¥= 73ES ammonium acetate $-5-5
o] A& F 1 M-NaOH 2mLE 7}ste] - Eujs
A AT

£ AtollA= pH 285 43
7¥elqith ¢HH, AEE
2 g, 7, v, 2, 47
O}, Al BFHE 2 AR
582 2 Algo]7] wito, 1
7 o] o 2 243} protonationS SAEt] FEEES =

oAt

pH7} 22} 6.5, 4.6,

Q

e 5L 7este] AT FRZA (1), AT
AHgE RO E N U 33T 4 A WA
SJulse, 4EFA AFEHRAY AT AU
Faok 24 7129 0

ol
Ju
i
o
_O|L

71%(MRL)9] 172 oJs7}A] AZo] 7Fs38te a
tH(Korea Food & Drug Administration, 2012). ¥ 17+
)
H

4 2
05 mgkg °]3h EE FoRHel§
o)
pos
A=l
A A (A (2 0.01 mgkgO.2A HFEAY 7]

©
<
3
@
o
N
S
D
1o
al
an
M
1x
IE
Jfot
i}
@

A AEol FsHT.

1 (ng) x 4 (mL)

= 0.01 (m; 2
20 () <20 (@) (mg/kg) 2
Pymetrozine =41 49| ¢
A

Qet e APAHAES HEOE S A
EaHS 0] 83 pymetrozine FHEAHPE S
5,4, 8|, 42}, 25, wF, B2EE], ) S5k Al
E2ug] 2 Alg] 5 pymetrozine®] EAHH-E methanol
80 mLS} borax ¢a-8(pH 9) 20 mLE 7}3l, Al B
229, &7 49 ARl SR 1 N-NaOH
TEAE 7ketd pH 248 3 & AN B3 A" FES)
Ak FF7e AS Ax M s FE2a80] d53lEE
23t dn] AlgE vl2] 20 mLe] borax $HF-84S 7hskaL
3087 WA, 5931 3 & methanol2 FE3I3tE W]
¢ ¢ A]EE Whatman GF/A filter paper®} celite 545
£ o]&al % g %, 20 mLe methanolZ &7] B %t
AFE Ao Ske] ozl st gste] 40°C o8t methanol
S S0, AAS oF 20mLE ZFEEsth S50
NaCl 7 g& 7kt & 2027 Xste] FdojFof &7]aL
dichloromethane 80, 50, 30 mLE X} & HHiFEEsl] &
98 Fatdled, A3 dn AlsEe A8 AAE
98t p-hexane 50 mLE FHiste] & F& TR
dichloromethane 80, 50, 30 mLZ A} 2 HujFZEste] 3
ZHS AT FE2NS T sodium sulfateS TIA|A
TEs AASL 40°C olstollA AslFsE3 & AuES 2
mL methanol:ethyl acetate(10:90, v/v)oll S3JAIZ T %
23 S methanol:ethyl acetate(10:90, v/v) 5 mLE
S3xA BAFAZ silica SPE  cartridge] #7181,
methanol:ethyl acetate(10:90, v/v) 8 mLZ A#H3 T},
methanol:ethyl acetate(30:70, v/v) 8 mLZ A FTtE 43
NS 7RFEE3s & AE] methanol 2 mLE 7}sie] &
0|3, borax 89 2mLE H7lste] AL &
membrane filterPVDF, 0.45pm)& FIAAH o33t
HPLCZ #4353t}

M 45
2 Ao e gk &, v, 27}, I3, w3, BES
, BT, Alg 9 ARE AR AR
pymetrozine ¥58%S MQL =3 MQL 42| 109}
25000 FETE HEE HvRe § oA ggE A
02 33 gheslo] 385 AT ZAK(Table 4) MQL
FoAM= 83.1~97.9%, MQL 9 10ujolM= 84.6~
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Table 4. Recoveries and MQL for pymetrozine in crops

Crop Fortification (mg/L) Recovery (%)” CV (%)? MQL (mg/kg)
0.01 853+4.8 5.7
Rice 0.1 88.1+3.8 4.3
0.5 94.6+4.7 5.0
0.01 83.1£2.1 2.5
Hulled rice 0.1 86.4£5.3 6.2
0.5 884+59 6.7
0.01 949 £8.1 8.5
Potato 0.1 93.3+£2.0 2.1
0.5 923+3.6 3.9
0.01 97.9+49 5.0
Green pepper 0.1 98.2+4.9 5.0
0.5 93.2+7.7 8.3
0.01 93.0+£82 8.8
Korean cabbage 0.1 95.8+2.8 29
0.5 96.9+3.5 3.6
0.01 973+ 1.7 1.7
Broccoli 0.1 93.0+3.2 3.5 0.01
0.5 89.8+5.9 6.5
0.01 95.8+6.9 7.2
Crown daisy 0.1 934+79 8.4
0.5 91.6+ 1.6 1.8
0.01 97.8+1.1 1.1
Watermelon 0.1 97.0+13 1.3
0.5 96.7+2.0 2.1
0.01 95.0+£6.8 7.1
Blueberry 0.1 94.9+0.3 04
0.5 96.5+0.8 0.9
0.01 914+53 5.8
Cherry 0.1 84.6+1.4 1.7
0.5 874+12 1.3
0.01 93.0+1.9 2.1
Apple 0.1 89.1+3.5 3.9
0.5 86.7+3.0 3.5

“Mean values of triplicate samples with standard deviations.
Y CV(Coefficient of variation, %) = Standard deviation/Average x 100.

98.2%, MQL 2] 508X = 86.7~96.9%= LrERt %t t}. 39 HPLCE £4
T 24 7122 70~120% o] 35S SISt i 7
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Fig. 2. HPLC chromatograms of crop extracts for the analysis of pymetrozine residues
(A, rice; B, hulled rice; C, potato; D, green pepper; E, Korean cabbage; F, broccoli; G, crown daisy; H, watermelon; I, blueberry; J,
apple; K, cherry).
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