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’ { Abstract | ™~

Fenoxycarb, pyriproxyfen and methoprene are juvenile hormone mimic insecticide. These insecticides have
been widely used for mosquito, fly, scale insects, and Lepidoptera. The purpose of this study was to develop
a simultaneous determination procedure of fenoxycarb, pyriproxyfen and methoprene residues in crops using
HPLC-UVD/MS. These insecticide residues were extracted with acetone from representative samples of four
raw products which comprised brown rice, apple, green pepper, and Chinese cabbage. The extract was diluted
with saline water, and then n-hexane/dichloromethane partition was followed to recover these insecticides from
the aqueous phase. Florisil column chromatography was additionally employed for final clean up of the extract.
The analytes were quantitated by HPLC-UVD/MS, using a Cis column. The crops were fortified with each insecticide
at 3 levels per crop. Mean recovery ratios were ranged from 80.0 to 104.3% in four representative agricultural
commodities. The coefficients of variation were less than 4.8%. Quantitative limit of fenoxycarb, pyriproxyfen,
and methoprene was 0.04 mg/kg in crop samples. A HPLC-UVD/MS with selected-ion monitoring was also provided
to confirm the suspected residues. The proposed simultaneous analysis method was reproducible and sensitive
enough to determine the residues of fenoxycarb, pyriproxyfen and methoprene in the agricultural commodities.
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Fig. 1. Chemical structures of fenoxycarb, pyriproxyfen and methoprene.

2000), W5, 271, st Ee], W 5o Az w AHE
tH(Grenier 5, 1993). EQo| A ol5Ao] WL, HA Eai7}
=, A Welde FAEA] gom(Michel 5, 2001), &
HollM & Hpgdat e Fol A v HAof] 22 AL
HeiOliver 5, 2004).

3hH pyriproxyfen(2-[ 1-(4-phenoxyphenoxy)propan-2-yloxy]
pyridine)> 59| A7} T 2E vAUEE Wolsle 25
RAZEAZ vl dAA AFE TEAY Hd7129 B
AL AAslH(Ishaaya 5, 1992; Schaefers-, 1991), A u}
g, 27], v 22 sigubEe] AHEY| = AL, 5
AT} YofFRolA = 715o], B3t vju]F, ATE,
M| 5o BAf ARgE T, o] Aetdl, Holzelzl, AHCl,
olge]ot FoME Aol L= Bo]le ARgsh, Hejxy
ot A= E7u] Aol = ARZIHWHO, 2008). 3kah4]-
CaoHoNOy(EAFF 321.37)0|H(Fig. 1), H=H<L 48~50T
ojiL, Eofo] TV AR Y the w46] RafEn, WAl
°| 5,000 mg/kg oL 2 AFA Y E4& Hehdth(Darabi
<, 2011).

T3}t methoprene(1-methylethyl(E, F)-11-methoxy-3,7,11
-trimethyl-2,4-dodecadienoate) S HH|7| Z-& AZoi=
FastAl ghorh, g0l Hid7|2 e ool Agske 7%
ASAR D), HE, o, o], diu], Feide), gl
3 7] Aol AR, EdofA FESH FHSE 55
A & EALS UERIUEPA, 2001; WHO, 2008), 51542
CioHaOx(EAFF 310.48)0)u(Fig. 1), F4-2 100Col.
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>
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HPLC-UVD/MS 7|712M x#

SAHE % fenoxycarb, pyriproxyfen @ methoprene?] 7}
7142 24 AEAE Sdistel] fid 202 498t

%tk %, HPLCY: Agilent 1200 series(USA)S AR3HA 11,
72 YMC-Pack pro Cis RS(250 x 4.6 mm LD., S-5 um,
8 nm, Japan)& AME3IGL, 7]EF 420 Table 13} 2k,

Z QlH 1.

S LO/MSEALS Agilent 6110 Quardropole LC/MSE
AR8EER % U= HPLC B4} gelsio] B4
& AAEIRon], AAEE BARAL Table 2¢f vhebigict.

a1, B 27

EHiE0E RS E HS

Acetone 150 mLoj| fenoxycarb, pyriproxyfen % methoprene
B8N 1 mLE Hriela, E3A94: 50 mLe) 2854450
mL= H71%H F Beojro £A 2} g E n-hexane
100 mL, n-hexane/dichloromethane(90/10, v/v) 100 mL,
n-hexane/dichloromethane(80/20, v/v) 100 mL 2 n-hexane/
dichloromethane(60/40, v/v)y 100 mL=Z z|& 2alslod

7¥7y 2Zaign) 7F B 2E0S sodium sulfateo||

T A
TESE TT

FSIAA £EE AFSAIL, 40T o3t A 7t w30k
o} 2 FFEL 10 mLo] 80% acetonitrileo] #8315}

3

=

EHOM QS - YUY - OlED - 08s - HEE

Table 1. HPLC operating conditions of fenoxycarb, pyriproxyfen
and methoprene

HPLC system Agilent 1200 series

YMC-Pack pro Cis RS (250 X 4.6 mm 1D,

1

Column S-5 mm, 8 nm, Japan)

fenoxycarb  pyriproxyfen  methoprene
Wavelength )

230 nm 230 nm 265 nm
. fenoxycarb  pyriproxyfen  methoprene

Mobile phase

65% ACN 85% ACN 95% ACN
Flow rate 1 mL/min
Injection vol. 20 uL
Column temp. 30C

Table 2. LC/MS operating conditions of fenoxycarb, pyriproxyfen
and methoprene

LC/MS system Agilent 6110 Quadrupole LC/MS

YMC-Pack pro Cis RS (150 x 2.0 mm 1D,
S-3 mn, 8 nm, Japan)

30T

5 mM Ammonium acetate-H,O(A) :
Ammonium acetate-ACN(B)
fenoxycarb : 65% B, pyriproxyfen : 85% B,

Column

Column temp.
5 mM

Mobile phase

methoprene : 95% B
Flow rate 0.3 mL/min
Injection vol. 5 uL
fonization ESI positive-ion mode
Gas temp. 350C
Drying gas Nz, 10 mL/min
o
X;j TEE 200~600

o] HPLCZ 45
Wstol 232 AN,

sulfate 20 gof E3pAlA 4 %ig A|AskL 40T o] koA 7
oFedl & acetonitrileo] Z3FE n-hexane 20 mLE A7}
8131, n-hexane©| #3}% acetonitrile 40 mL% 1~33] Euj
22 5 40C ofsol A UYsZ dfolon, sEH AFE
10 mL2} 80% acetonitrileo] &35k} HPLCE HA

5F91 11, n-hexane/acetonitrile £-8)] 3482 AARHCH

flo
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Florisil S I20}E1at) &M £749) HE
130Cofl A kit Fok 7hdste] 424121 84 florisil
10 g& WA 1.5 cm, o] 40 em@] &g ZFgo] A4 2438t
%, 3 g9 ¥4+ sodium sulfateS o) A71519tH 05} florisil
7). 4% florisil Z-g o] dichloromethane 50 mLE 7}
stod Aol 42k dichloromethane©] WS AE2 $24]
# &A31A71 & dichloromethane 10 mLoj| 238t A&
HL ksl 9F 3 mL/min®.2 SEAHTh 244 1o
Z%7] 24 n-hexane/dichloromethane Z3-294(70/30, v/v)
100 mLE 7}5}¢ pre-washing3t & n-hexane/ethyl acetate
EEENY] 2AAHRE 22 50 mLA 33] SejAFon, 74 &
ghgolo} AW Lalole e22]7] B 80% acetonitrile 10 mL
2 Wrbele] AEEITL, of $9 20 WLE HPLCE 243t
Seo] 24H fenoxycarb, pyriproxyfen 2 methoprene

A=A

O

=

=

g

_4 X0 0
TES

FEAZM L HM2FSH|(Limit of quantition, LOQ)
Fenoxycarb, pyriproxyfen ¥ methoprenc®} £ ¥
B2 stock solutiond 0.1~5 mg/L] %7} H|E2 34
311, 20 uLE HPLCof £9]3}0 peako] WAL 7Eog X
FABAE BT, B2 G B0t 4R

ARA e o] EASH] geE SAT F, 2471719
A ALOQS Al 123l BAIMY #0] H&ule-S

MZ % fenoxycarb, pyriproxyfen 2 methoprene® SAE &2 257
A, ofefe] Alof ofsto] AbEsigitt.
717] AR Alng)/FURHuL)] x

LOQ(mg/kg) = [
[Al 2 (mLY Al 2% (g)]

LHE SAHE0f| LSt fenoxycarb, pyriproxyfen U
methoprene?} 3|+ ZH

L ofoto]l A #=8} fenoxycarb, pyriproxyfen 4 methoprene
Y] 58 9 RS A4 Hoto aes Ad
S sl &, S50 BAE A2 oHaT AR 25 ¢
of AeystAl AekshA2] 10 L 506l setshs fenoxycarb,
pyriproxyfen % methoprene ®F-EH-2 A5k Thg A
BAMAS dgste] g 243

_S;L

oy

23 9 2%
HPLC E4Z2

Fenoxycarb, pyriproxyfen W methoprene®| %% HPLC
BATAS AAEL] 95| et L83t BEEL o]
6}04 ’LJLH ”/T‘M“J%A(xmdx)'—' 75]‘;&3}“‘1?]( i ﬁil’ fenoxycaxb
= 192 9@ 228 nmo|| A, pyriproxyfen<- 192, 228 % 272 nm

&3

o A, methoprene> 264 nmojlA] 7MY =& FHEE UE
YAchFig. 2). A 3% 5 A8 F38L 1T o,

192nm

A g Fenoxycarb
200 4 \ Methoprene
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150 ’\\\ 23onm ZhBun
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\ e
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2063 220 240 P ] 200 ) 3%0 260 X 260 N v

Fig. 2. UV absorption spectra of fenoxycarb (left), pyriproxyfen (right), and methoprene (center).
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Fig. 3. Chromatograms of fenoxycarb, pyriproxyfen, and methoprene standard at different wavelength.
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Fig. 4. Comparison on the retention time of fenoxycarb, pyriproxyfen, and methoprene at optimal HPLC conditions.
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A& Al 8.95-of, methoprene-Z 95% acetonitrile
265 nm A& A} 114800 27 §82H 02 Hao] 7138}
ATHFig. 4). TebA A7) 3% ARG AFEA X AAgs
=Aof slEEhz 7|7)4 AT BAe HE 2 sk

2A0E ANFHE Ro] HgHsitts Ang was,

ot Iy

xrHeg

2471710 ZEEA L MR 4%
HAPPIS] A A 717154 A ZROHE T peak

S|
A2 S WAFEE Yniste

2 o ARVET
& Aol A S/N(signal/noise)u] 7} 3045 UE = 429
FEE Yuigitt 3 AgItAs AEEIHY sjA A
Al A AT 5 e PASERA, ZR0PETH A
o4 72 peak® S/N(signalinoise)2] |7} 10 oJAHLOD

Table 3. Retention time of fenoxycarb, pyriproxyfen, and
methoprene at different isocratic elution conditions

Retention time (min)

Z fenoxycarb, pyriproxyten

5 methoprene®l MY &Y 259

] 3ufj o]xh & UEhf= AR FEE on|ghti(Fong 5,
1999; Miller, 2005).

Table 18] HPLC ZZojA ofst =9 fenoxycarb,
pyriproxyfen 2 methoprene®] 35842 FA5to] S/NH]
£ A A7) FHAONZ10)E 0.1 mekg 4501910
(Fig. 5).

2aMe] 21N
Fenoxycarb, pyriproxyfen 2 methoprene®] &' i
(0.1~5 mg/L)S ZA8}, 2F 20 uLE A7) Table 1

2.0
Aol HPLCY

= Zq, BAstel S Frd FEUFAS
245 Az} 7h2he) AR BLE R7=0.999 0|40 0] ¥
AALE S8R Fig. 6).

NE 325 Y BzEe

=218 A2 22 E] fenoxycarb, pyriproxyfen 9 methoprene

Mobil phase S =257} 93t SulR = acetone S AMEBFATE Acetone
P Fenoxycarb Pyriproxyfen Methoprene & FE) AT SR ace = j P X
L. H Holl & ALA I;L ALE
60% acetonitrile  12.8 ND ND 2 US FDARO|L AOACH A T 8est frAR Eeist
65% acetonitrile 9.5 ND ND 3ha BEAL Uehs 08 GRS 2E6=Y RHELR
70% acetonitrile 73 24.1 ND NEEE g2 SR A ofn] & AR ofste] FoF
80% acetonitrile 5.0 12.1 ND Zzo 2 T8 Aol ¢14% v JriKwon 5. 2008).
85% acetonitrile 43 8.9 20.5 AR 22000 ¥ B fenoxycarb, pyriproxyfen U
90% acetonitrile 38 6.7 16.7 methoprene HE Qo] 3] &2EE FAE G HFE A
2% acctontnlle b & 1AH o Arfel] fidt 2RAMR oo Hapie
| §
0.7 - :; E.
£
s
Q- ?’! = ) 3
I 1
R
& ﬁ -
0.9 I i \ ; L
T ;
ol E
03] IR

Fig. 5. LOQ for fenoxycarb, pyriproxyfen and methoprene standard (0.1 mg/L).
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Fig. 6. Calibration curves of fenoxycarb, pyriproxyfen and methoprene standard solution using HPLC (0.1~5 mg/L, triplicate analysis).

Table 4. Efficiency of liquid-liquid partition of crude extract by solvents composition changes for fenoxycarb, pyriproxyfen and methoprene

Recovery ratio” (%)

Pesticide

Partition [ Partition 11 Partition [II Partition IV
Fenoxycarb 90.1 96.5 98.6 104.7
Pyriproxyfen 95.0 96.6 96.4 98.2
Methoprene 94.4 96.3 96.0 98.3

PMean values of triplicate samples.

“Partition mixture : 150 mL acetone + 50 mL saturated NaCl + 450 mL distilled water.
I: 100 mL n-hexane, [I: 100 mL n-hexane/dichloromethane(90:10, v/v), II: 100 mL r-hexane/dichloromethane(80/20, v/v),

V. 100 mL n-hexane/dichloromethane(60/40, v/v)
ARESHITE &, 84 #7180 2SSt 23 Y

PEFTE YA F AY HFA SR By &8l
HE AT, ole US FDAY o[ ACACH A %
~ulSAd wok A& diste] HEAoR ARMEH(AOAC,
2000; Lee 5, 2008), HAZE 22M0] 2 7142 AT
& 4 e Aol Aok

B &) 2 n-hexane ¥ dichloromethane/n-hexane E8
o 4F-E FA, 35 AR BejEes 2AR Ak
Table 4¢] Uethlch. RS H-of FEujzo] o2
B EEE 2ARE 2 RG0S 249 n-hexane 4
ol 100 mL2 233}4& o fenoxycarb, pyriproxyfen I
methoprene A}89) Ip8- 217 90~95% % .00, B3 L
18 279l n-hexane/dichloromethane(90:10, v/v)-&l
100 mL2 B#89ES o Fpg-s ZF AE TE 06% 523
&, 238)-8uj) 9] %719 n-hexane/dichloromethane(80:20,
VA& 100 mLE 23331 E f 3|8 22} oF 96~
98% 52, Hag0) Wel 249 n-hexane/dichloromethane

o

(60:40, v/v)£&d 100 mLE B35S o 3j4ed

o} 98~105% $&& UElch ol5 7 BEg =

*ﬂ 2840 I 2 ve] o] B84 19 2R ohd

& Fegs Usifglon & Zol7t gl Ao= 37

AL, A AEo] vud HaAoleke A& AUE | £

Lo n-hexane thy] =40 &-& dichloromethane ] H]&

of Fotd4E AdiH oz FAHEHY o] F7HE e T

verd Aolmz H3gu] 1§ fenoxycarb, pyriproxyfen

2 methoprene AJE9] Eujguf2 Aotk
n-Hexane/dichloromethane(90:10, v/v)& 0|83+ A-o}

Bufjzbgol ofste] A& Fof w3tE T S4 2 7=

dejEde] AAE AR ey, H-of Fufjaigo] o3}

o AARA e AR § A% UIY BB LL 7))
24 A 293 24 EX 2ol comng] FA Hely
A3ke 2 W] AAS oloF 3 TRl by
A& % Aol Ao of 27-29% £2 Tl Ut

0

SAARO|ER o3} SAAEY] AAE Yoo n-hexane/

e
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Table 5. Efficiency of liquid-liquid partition with n-hexane/acetonitrile for fenoxycarb, pyriproxyfen and methoprene

Recovery ratio” (%)

Pesticide .. 2 " ~ T . . B . i
Partition | Partition [I Partition Il Partition [V Partition V Partition VI
Fenoxycarb 94.5 95.8 96.4 98.0 947 94.5
Pyriproxyfen 94.6 99.6 97.2 98.5 96.8 97.2
Methoprene 51.6 68.2 73.0 86.2 69.0 80.0

"Mean values of triplicate samples.
PPartition mixture :

: 20 mL n-hexane + 40 mL n-hexane satd. ACN(x 2)
: 20 mL n-hexane + 40 mL n-hexane satd. ACN(x 3)

i = B

: 40 mL ACN satd. with n-hexane + 40 mL n-hexane satd. ACN(x 2)
1 40 mL ACN satd. with n-hexane + 40 mL n-hexane satd. ACN(x 3)
: 20 mL ACN satd. with n-hexane + 40 mL n-hexane satd. ACN(x 2)
: 20 mL ACN satd. with n-hexane + 40 mL n-hexane satd. ACN(x 3)

Table 6. Elution profile of fenoxycarb, pyriproxyfen, and methoprene on florisil column

Recovery ratio (%)”

Elution solvent (v/v) 0 - 50 mL

51 - 100 mL

101 - 150 mL Total

Feno. Pyri. Meth. Feno. Pyri

Meth.  Feno. Pyri. Meth. Feno.  Pyri Meth.

70 : 30
(n-hexane:CH>Cly)
50 : 50
(n-hexane:CH,Cl,)

95 . 5V 879  86.0 10.9

90 : 10” 214 0
85 : 157 18.2 71.9

0 0 0
0 0 0

11.8 0 98.8 97.8
0 354 0 0 56.8 0 0
7.6 97.7 0 0

10 g of activated florisil (60-100 mesh) was dry packed.

DPpre-washed 100 mL of n-hexane/dichloromethane (70/30, v/v) and then eluted with mixture of n-hexane/EtoAc (v/v).

acetonitrile &
2000).
A2 n-hexane/acetonitrile EHjHoAe] Exja g
< ZARE ZAik= Table 5% 2tk tekst 2 A 9] n-hexane/
acetonitrile FHi-SH|2 3|4-8-8 AES Ay djRE] 24
ofl Al fenoxycarb U pyriproxyfen®] 3482 95% oAl
Ve lo, dddes F44o] W methoprened o+
29l Erjgu) 24 80% uigtel FH&TE UER|S
i, 2] B8z Vol 20 mLY) slito g z3lE op gLt
OJEE 40 mL oM EVoIE- R 23 i gHoR B
483F0 2 86.2% 429 §¢7} 7besta
3% AR BE 86.2~98.5% olAHe] 38-8 Uehfo] §4

B S 2748 E(US FDA, 1999; AOAC,

= 8|24 7HAEA 9 AAE $13t n-hexane/acetonitrile &
e Hex VR Refshs Ao A4stgnt of W
< A ANEER BdEE o] ARl 48 Adojn, &
A geFol 02~04%E HlA] Al2s E5EE w3, Al 1

FoAMe AASE e gol H§- AL, ARnETY

Aol A 2 AA| E3t T3} n|ujstH 02 p-hexane/acetonitrile

Buage A 5 Adt

Florisil & 202t YHZ2e HE

oi-of Eufl 9 p-hexane/acetonitrile EH{HS AX F&
2 Ax 5 s A HHEEC] EAALER 7]
waje] 94 2718 AAE] Basigd. B 220
B e ek B4 Al 7 ol o 88ke F7H A4
Ao, FAA RS

0] 2 florisil-2

silica gel, florisil % aluminaz} &
M8t G20 AA7E H
2 AMHEE FFAOJTHUS FDA, 1999;
AOAC, 2000).

B AL A % fenoxycarb, pyriproxyfen I methoprene
o) 248 lesto] florisile FHA|= A4 skglom, &
o] 24 zAL &) n-hexane/ethyl acetate] LA A&

o83k M) BEAAS HYUskA} SHACkTable 6).

Florisil S&a&ntE Jefa] g Sojo] cpofst 4 24
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< ©o]-83}9] fenoxycarb, pyriproxyfen @ methoprene?] 3] olw wjwd Z BalseltUS FDA, 1999; AOAC, 2000).
#&E AESE A3} n-hexane/dichloromethane(70:30, v/v)

£ 100 mLZ pre-washing3t &, n-hexane/ethyl acetate MG U SAE HE Al fenoxycarb,

(95:5, v/v)9] TaHEu) 150 mLE 423 49 4 2R B pyriproxyten % methoprene?| El4&

A oA AR 2 AdEes F40 %’2 pyrlproxyfcn gl 2 ATolA gt RSS9 A, 22 7]71EA 3
methoprene AJH-& 98~99%9] 3|82 Vehln $&5 AL Hieok x| o] H3 Ayl RE Tleok AR 22

A, A oR F4o|

2 o PR JYERRSAL Algste) B9 florisil 2o BHA] SFers SRISHIAL, HESAE 5 AvAlRY] B4 3=
n-hexane/ethyl acetate(90:10, v/v)2] T34 150 mLE ¢ AHE13#E Fig. 7~90] Ve Slet whebA —8&717194 At
&3kl £28 79 fenoxycarb7} 56.8% 42 34590 ALOQ)S} AR, 181 B4 59 558

U shEA# ] ot ofARS eIt} B p-hexane/ethyl of AR A AT o A0l AEE fenoxycarb,
acetate(95:5, v/v)e] Z8r41) 150 mLE £&3)o] 350 B pyriproxyfen % methoprene®] Ae3HAl= 0.04 mg/kg o2 7
Al A 3 pyriproxyfen @ methoprene 453 ¥]4:5} Abelo] stAl7]49] Codex(Codex Alimentarius Commission,
B A<:8}0] p-hexane/ethyl acetate(85:15, v/v)e] E3-gu) 2003) W AREEA 2 oREA AL S)HA(0], 2009)9]4
150 mLZ 8% 79 thz) B4 ALl fenoxycarb dAete 2wk 24Y 71591 0.05 mg/kg o8 £ 3

% o g% 4 TSk P Uehiol EE A 5§71 12 olstel Feka 1ol At
7}—7(]- [e) /\?SI— O]:/K]-.QA L}-E}LHO] ﬂOYiSll TYXLE_EU}EJEHA&] o
Holglon, 24 1 g 10 mL methoprene ¥Z-£98 Aekatd], 4

o83 B A OR 3

=0 fenoxycarbt A5 34y Mg ol A did Fok s dst vFE

o $E8HE AMgTRe BEA S ARutE e 4544 o st HES AV, A7 &
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Fig. 8. HPLC chromatograms of pyriproxyfen in brown rice.
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Fig. 9. HPLC chromatograms of methoprene in brown rice.
Table 7. Recovery ratios of fenoxycarb in various crop samples ol & uk&skeltHTable 7 9 &).
Crop Fortification ~ Recovery oV (@) LOQ gl S|4} Al F pyriproxyfen®] - o, ARt
. . . . £0 _
(mg/kg) ratio (%)” (meg/kg) ol HjZ=Al ol AL Ao FAl0] 86~97% 9] e}
004 1022 +29 28 " Gl 2 Lol
B T/\%g 0.7~ 470/ .(_)_i XL}EEA'} Tae= E‘I_]_")‘O o
o 0.4 983 23 23 0.04 B _} ’ e I» o }f“‘
Hee 2 984 +39 40 ol T3 AR A9 Hejae] BA] l5a80] 30% v
0.04 1043 £39 38 npo] 2228 Uehjjo} AEEA0) |28 22A7]A H8lA
3 3.4 4 _ o =
Apple O; Z;i i ”12 ;‘i 0.04 thTable 9 2 Fig. 10). o)1= florisil ¥ A Al 25=0] 3}
Chinese 0.04 953 £ 13 13 FrEl B4 AHo] pyriproxyfene] &0 W& U 2
cabbage O;' 32(3) = 23 ;z 0.04 & A4 A pyriproxyfen AJEo] 315 ghpAlso] ofs) La
+ 3 5 N
7 = ' ooy .e ALELT o)t Ak o) AL v
G 0.04 90.6 + 5.4 5.9 HUE 7HsAlE AARSEIL Qlek Ly At ?T ?LO]
e 04 876 £29 33 0.04 WISl ool o ER florisil Z AR Al 5l ok
T
i 2 sdxl) 19 2 guae] 4EAgol] o SEP WOl A3
‘Mean values of triplicate samples with standard deviations. o) 2712 1= = EX AR A3k florisil sk g0}
i W gZ=EAS = H Z51a]
Table 8. Recovery ratios of methoprene in various crop samples sagule] gl §2545 F7F ASTH(Table 10).
7 Az DA B} pyriproxyfen®] E-4 Al florisil
¢ Fortification ~ Recovery CV (% LOQ . ail Aol st pyrip oy X
op (mghkg)  ratio (%)" ) (mg/ke) g2 genkE e 9 §&%70-E 100 mLo| n-hexane/
Brown 0.04 843 =40 48 dichloromethane(70/30, v/v) 2. pre-washing $- n-hexane/
"
tice 04 2‘82 : :'i ig 0.04 ethyl acetate(60:40, viv)©] FE2 B]%3k 79 oF 81% 4
“~ N 3. . ~ .
0.04 946 <19 20 9] )97} 7Hse P ERIS L, Hgee P
Apple 0.4 939 £21 22 0.04 7] 98 ZAo] =L ethyl acetate?] Bl &-Z S7HAAE 3
2 942 £ 1.2 1.3 0.0 ol z OF OkA}O o3| F
- - = T = 1 11
hi 0.04 936 < 0.4 0.5 TEC = }' ] ] 54 i+ h=) ﬂ'lﬁ E}( g. )
M0y oaain L oo thebd 7] S 3%2] 5P F pyriproxyfend] 415
cabbage
i 2 9.0 419 20 R4 4] D24 R0] A% 7|6 5AE T 2] n-hexanefethyl
0.04 88.7 + 1.9 2.1 o Aom AR S
- acetate(60: o 2H0R Bl Ao] upgAE A
GIGL]’I‘ 04 €63 200 11 0.04 acetate(60:40, v/v)2] : 2 A ] = Zlo] v
Peppet 2 89.8 + 0.5 0.6 olu], 0] AL 47l AAzALE ANt HHE e
"Mean values of triplicate samples with standard deviations. A Agste] BARE A|E % pyriproxyfen?) 318 2 A%

A2 A 4e)st AT Table 113} 2k Table 110] ©J3}
i pyriproxyfen?] 4ol Ael4s 9 $ARE AlRgTol
wAlo] g W BH AR ZRRA] 7189 70~120% M

Ol E sAlEe] 3UrE 02 3482 AES 43}, fenoxycarb
2! methoprene®] 7% Ael4z W s AR E5ol| B4
9lo] AEEA7|20] 348 70~120% Wk 2492} 10%
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Table 9. Recovery ratios of pyriproxyfen in various crop samples

Table 10. Elution profile of pyriproxyfen in green pepper on
florisil column

Fortification ~ Recovery o LOQ -
Crop (mg/kg) ratio (%) CV (%) (mg/ke) Elution Recovery ratio (%)"
0.04 944 + 44 47 solvent (v/v) 0-50 mL  51-100 mL  101-150 mL Total
B .
Z’C‘Z“ 0.4 9%67+17 18 0.04 70 : 30
(n-hexane: 0 0 0 0
2 927+22 24
0.04 85.6 + 2.9 CHaCh)
+ 2. . S
.- '4 > 1 34 90 : 107 109 2.9 2.4 162
0. 93.6 + 1.1 1.2 0.04 >
PPie ) 051522 24 80 : 207 11.5 34 3.6 18.5
Tos ‘90‘4 - 0‘6 : 70 : 30% 8.9 6.4 53 205
. K 3-~1 | X 0.7 o
Chinese 65 : 357 8.9 7.0 5.1 21.0
0.4 91919 20 0.04 2
cabbage 5 60 : 40 79.0 14 0.9 81.3
91.1+£19 2.1
” ; 55 1 457 79.1 13 09 81.3
0. 3122 71 >
Green 50 : 507 76.9 1.6 1.0 79.5
0.4 206=17 82 0.04 ) ; —
pepper 10 g of activated florisil(60-100 mesh) was dry packed.
2 25705 21

“Pre-washed 100 mL of n-hexane/dichloromethane(70/30, v/v)

"Mean values of triplicate samples with standard deviations.

and then eluted with a mixture of n-hexane/EtoAc(v/v).
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Fg. 10. HPLC chromatograms of pyriproxyfen in green pepper.
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11. HPLC chromatograms of pyriproxyfen using new elution profile in green pepper.
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Table 11. Final recovery ratios of pyriproxyfen in various crop LC/MSE o|28t ZtRE29| xj=tel
1 s -
samples g, A 2Ae) A AL Bra) ol
Crop  Tomfisation - RECovery oy (g LN LeMS®] oI5 Al 24E F71hch LOMS 24 4]
(mg/kg) ratio (%) (mg/kg) HATIAL AR HA TR 2 o gl Hzlo|La} 24
5 0.04 944 + 44 47 ERECRtE TE T AT T
;ﬁ:“ 0.4 9.7+ 17 18 0.04 fragment jone 2HolgLo=m Ktk A4 9= HA T
0%4 Zig * ;g ii o] 7hs8lth= A o] 9ltkKwon 5, 2008). Fenoxycarb,
. O £ 2. .
; 1) 52 E7) 93
Apple 0.4 936+ 11 12 0.04 pyriproxyfen 5t methoprene®| o[22+ 57| £15f HPLC
2 95.1 + 2.2 2.3 HAo] o] &% o]EAF £ufjo] 5 mM ammonium acetateZ
Chinese 0 M TRe DT 7kelod 41 AAB% L, ESI positive-ion modeo] A 3
cabbage ) 911+ 19 21 2SR 9l e, TIC(total-ion chromatogram)+ Fig. 12
Green 0.04 80.0 £ 2.2 2.8 of, tJAFAIE L] mass spectrumS Fig. 13-150f W SIch
pepper O; 2?; i ;Z ii 0.04 Fig. 16-18 2 Ago] ARSH FANE Al 5 An|E A
- - - ; o) o] RpEH O
"Mean values of triplicate samples with standard deviations. 2% fenoxycarb, pyriproxyfen % methoprene | 23
1 iy
- IE N
1 o " . -t i
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Fig. 12. Total-ion chromatograms (TICs) of fenoxycarb, pyriproxyfen, and methoprene standards.
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Fig. 13. Mass spectrum of fenoxycarb.
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Fig. 14. Mass spectrum of pyriproxyfen.
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Fig. 15. Mass spectrum of methoprene.
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Fig. 16. SIM chromatograms of fenoxyfarb in brown rice matrix.
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&5t SIM(selected-ion monitoring) chromatogramo|
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