2.3 BEEM ~OFRERMBHRINC X 58
B F6 & UV E P RBR

433 & BB ELISA 0L THL

DIAZT7ay MEZLRIETES L),

SDS, ANHT bx=& ) —NEEEROER
BIOEREZRE L, T72bb, oMl
WIEBI L 7o~ v & 2 BT MEMIZ2IID K
BIRERE L THRB BRI L, iy X
7 HOEMENT 10pg/g (2-D Quant Kit @
BIEMENLEHE) & Lz, BRNEZ v 7 EE
% BB UCORO TERFRIOENNER T, €
U777 FASPEK §f HliEEX v T 69.4%,
FASTKIT =1 ¥ Ver. IPIT 86.4% T
27 (&) IWMFEZ-200CTREF L. 1.
4. 12 BHEORPEEZ RFRTORIEME TH
LB ERITWTN S 90%EL BT, -20°C
IR AREMN. 12 B E THER SN
8. . ARBHIOWTH—MRBRITE
B LTl ELISA & v MO A
BT HHEMED RSD@=)23, \WT b 5%
PN 722 einh, HEREL M) H
RTEEbOEEZLNE,

24 UVTRFTayT 4TI L BHE
R

2.3 ORBHZI DWW T-20CTH 1 + B1RFF
Bl R Z Ty ML DHERARE
EFL, BREX I IORLE, BB L
~DERBEBYE X CTEKIK#E L, II8T
TIvHE L ARL AL RHETRELE
R, SINNIMEEEM ORIV T
DHFETHRM ~OEME L LT 5Suglg i
FIYT2EHBEE TN FEHRETEL,
—7. BEEEMOLTIEI A R Eh
o,

£, BlicBRBRTK O %20y

NTEFE LT 10uglg ML v ¥ —%
ERI L, -20°CTH 1 » ARFFE#IZ ELISA
ERHE T L, FERICHESERR X
MLz, EORER, BFREMHME® O &
M7 > %—7T%H buglg YT HIRMEE
TAY FEFERTE, 7 yF—DHTEA
YRR EN R ol, D EOHERNS
<V aRNT NEMIZEINEERIN L&
1Z. ELISAJEDA TR VT RZ T ay
MECBFERATE, 272 EH-20CTL »
RETREThDLLEZbNT, £, B
FEMHHE OF) BN v ¥ —b oz xHy
y7ay MEBERTEZ LB anotz,

E. ¥
1. FLEEHEROMRET
AFXLINTHREDL), AFLILY
(ZBENE LY Whole Milk Powder 76E
A OBRIE, ERERIRIRE - THh
HEEER L, 7 o0 B bR hE L
ELISA IV HIET B & &Iz, SDS
RYT 7 INT I R VERIKEN 2 FhE L
Teo FDOFER. {LFRFE, ELISA EOW
THICBWTHEINERE LR, ERIK
B D EMND 2N ERHERTE R
F 5 INTHREDD)E RV THF R
WEL) 2EMTIZLELE,
a%&%mﬁ@u@@ﬁ EME% ELISA
RO RBET LR, -80°C, 12 BET
@ﬁm@#%wéﬂkoik\g%%%&
W (F) ZEMLEEMIC OV TH RIS
-20C, 12 BE COREMNRER T,
ELISA # DA TR VT AZ Ty
MEICHRICTESLLS, vy aRT b
EMIT A X LI NI BERFN) OKRIEE %
RBE LU TR LRI W TIE, ELISA
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1ET-20°C 12 E TOREMDHERTE,
DI AF TRy METHE, BEA R
B-F7 a7 U kb buglg £T
Ny FBRRHETER,

LEORERML, BFREMEE GL %
BMLEZERB L O~y V2R T FEMIC
A% A V7 HERGED) RN L RN
SWTC, FAABEETERBE LTERT
XHRBLNETbOEBERD,

2. JREEHMERIORES
HF8HHE (98) &I L7HEHT

DOWTREMEMEFT LIERER, -20C, 14
BE CORGREMNPHERTE .,
ELISA (DA TR VT RZ Ty
FMERHLRIGETE D L), vy a®T b
EMIC2IPOKBRERE L THE LR
BHZFW T, ELISA 5 T-20C, 12 8%
TOREMPHERTE, VZAFZ Ty
RETE. BIAT AT S VPR, AR Az
A FHUfE L b buglg ET/AY RAREITE
77

L EofER)» b, BREMHE OF) %
BMLERERB L, vy va®T MEM
IR E T LI BBHT oW T, SRR
TR LCEATEIRB LA
bOLEZD,

F. EEaRER
L

G. WFFFEEK
1. MCEE
2L
2. FEFER
2L

H. 5RFTEH#OTFRREI
1. BErmiG
2L
2. ERFRB®
=L
3. i
2L

51 A3k

1) Watanabe et.al. : Novel ELISA for
the detection of raw and processed egg
using extraction buffer containing a
surfactant and a reducing agent,
J Immunol. Methods 300, 115-123(2005)

2) Kristina M. Williams and Carmen D.
Westphal : Determination of egg proteins
in snack food and noodles,

AOAC Int.87(6), 1485-1497(2004)
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R FASRERERERNEN OEIE

£33 2858 TUTHFASPEKEZLBIE Sy (ht'(Y)  FASTKITTS A HVer. T 4%,

Sty ENE RIEE [EURE  RSD AEE [EUE  RSD
. ((g/tube) (ug/tube) (%) %) (ug/tube) (%) %)
0 0.0 - - 0.0 - -
A%
10.3 8.4 81.8 45 8.3 80.2 6.3
] 0 0.0 - - 0.0 - -
INIIAN
10.3 6.9 67.0 1.7 5.0 48.1 7.8
0 0.0 - - 0.0 - -
BEZIEA
10.3 3.6 34.6 4.4 3.9 38.1 3.1
_ 0 0.0 - - 0.0 - -
95y h—
10.3 8.9 86.2 1.1 1.6 74.1 3.3
. 0 1.2 - - 1.2 - -
EXTvb
10.3 9.1 88.2 4.0 8.1 79.2 6.8
. 0 0.0 - - 0.0 - -
INA
10.3 8.2 80.0 34 8.3 80.8 13.3

AINE 103 (X SRIEDFY., HFNE 0 (X 2R EDEY

a BRYVINLEEFNFN 1g 290 W
b BREZSERHEGEER. ZRFRB ODETENSHE
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001 x (V)/0C x (N) *
001 x ON/0ex(N)
001 x (V)/0Z x (W) *
001 x (M)/02 X (W) *
001 x ()/0T % (V) *
M OFPN(LATIGRINOTAAZ L)W WEND Q-7 -

FE Y (B YR FNN— N L) B

B LNEMY L YOC21W0T (VL HY)SEd (28 2 |oueyyecideolsy %z “SAS %50 =) 20 fok)e

T 0 0T 0 Y o

8'9G L2y 60'1 ¥'L9 905 1l 6vL ¥6'1 8'1g dapmod YlIN BJoYM
z0L 875 661 8'¢8 G¥9 ¥£°C 69/ 6LC 9'gL ((HE) GUST XY
81L L'LS 90'¢ 698 G'69 81'C 108 98¢ VL (O XL GNU=T XY
(%) %) (/3w %) (%) (T /Bur) (%) (qu/8wy (Bw) Tk
s L[ J (N) Bf 2 [t o Al [E] » B (N) B 2% [ CEWH (B cODEELNE
Y4 0 4oAL ST IDIISYA (7B ONAE M ERNIISYVAL L N3 BRLN K O ch3Tokk e &
BEHON AP TIH L EENEY P IFLLEET)

BRELN AL O TR PIHEE f28 QoPmod MIN 8I0UM *((HE) L ST Y (KO X BLNSTXY 72
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1 RELIJLIEER (FISL) . RFELZILY (EH) . Whole milk powder.
$2,0 SDS RYFTHIUITEIRTIILERKENHE

85418—
40413—
31326—
17481—
1 2 3 45 6 7 8 9 10
1.6 Molecular weight marker
2 R LZJLHE GO R
3 RELZLY (B K
4 Whole milk powder i1 &
5 HE MR
7 R LEILIHER G
8 A LEJLY(EH)
9 Whole milk powder
10 $E
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#3 BREMHRE) OEREBLIV-80CIZEITHREN

-80°CTD 43, BYTNFASPEKAEZLAIESy M (W' 1Y)  FASTKITISAHVer. I 43,

St GRREEBE aov88° AEE ‘R RSD MEE @z RSD
(week) (ueg/g) (U g/g) %) (%) (ug/g) (%) (%)

REM 10.9 9.3 85.1 2.0 6.2 57.0 145

=% 1 10.9 9.6 88.1 3.1 7.1 65.1 13.5
i &RELD 4 10.9 8.8 80.8 1.3 6.2 57.0 9.3

12 10.9 9.3 85.5 1.2 6.5 59.4 5.0

F—A2(F4BEDFE
a 2-D Quant Kit IC&ABIFEENSETE
b 2-D Quant Kit [Z&B4&H A2 /I EENSETEL-EINE®)

H2 BFRZWMEEE)D-80°CIZBITHIRENE

120
8
§ 100 C
)
E 80 |
4~
-
0 60 |
o
M o0t —m—EUFH Uk
= —O0— BAR/NLFYh
= 20
B
O ] i §
0 5 10 15

RIFEIRE (week)
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=4 BRVEHFHHEGEL BZMEMOENRZELS LV-20CICBITARENY

-20°CTD  4F4on9E TUTHFASPEKEELAIE (1Y) FASTKITISAHVer. T 45,

-~ R R e AEE @z RSD BIEE @R RSD
(week) (Ug/g) (Ue/g) (%) %) (Ueg/e) (%) )
HRE REFAT 10.9 9.2 84.6 1.2 6.4 58.3 25
&R 1 10.9 8.9 81.2 47 7.0 64.3 5.0
HMyyF- 4 10.9 9.0 82.8 2.4 6.5 59.2 2.9
12 10.9 9.6 87.7 2.0 7.3 66.8 7.9
By — BT 0.0 0.0 - - 0.0 - -
12 0.0 0.0 - - 0.0 - -

RINE 0 T 2REDFEY., 204 (£ 4REDFEY.
a BREHHEZEGE)D2-D Quant Kit IZEARIEEMSETE
b HE A2\ EHRMEMNSTTEL-EUEEG)

H3 BREMEE (EL)RMEMD-20CITBTHREH

1

- 140

=

$# 120

(

L7=[E%
S

[0}
o
T

—\-E)FHFvk
—O0— BANLFYR

N B O
o O O
T T T

REFMERE

0 5 10 15
FRFHR (week)

o
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%5 XFLILIEEGIR) FMEREHMICOVTORRELSLU-20°CIZEITARENE

-20°CTH  H34unhE TN FASPEKEZLRIE Sy (ht'1Y) FASTKITISAYVer. T 43

Sou REHM  pmer  AEE Ewx®  RSD BEE ERE RSD

Rt week)  (ug/e)  (ug/d  ® W (ugd) @ )
HINES REFRT 12.3 9.5 77.2 3.7 7.1 58.0 6.6
eyca] 12.3 115 935 3.3 9.2 74.9 10.1
AF AN RGON) 1 12.3 10.6 86.3 24 8.4 68.7 11.2
RINEBREM 4 12.3 9.3 75.7 7.8 6.9 56.4 9.5

12 12.3 10.4 84.3 1.4 8.0 65.2 5.4

BEREM BREH 0.0 0.0 - - 0.0 - -

12 0.0 0.0 - - 0.0 - -

WINE 0 1% 2RIED Y, T O & 4RIFE DTN,
a FRMFED2-D Quant Kit [CEDHRIEEMNSETE

b FEAANIERMENSEE L EULEG)

¢ RAFLILVHREFDR) KER

E4 AXLAILIE RGNS RINEBEEM O -20°CICH TR EN

120
S
#
B
1|
.’\\]
-
U 60 |
B ~B-EYFHFvk
?ﬁ 40 + —O0— BANLFYE
=
ﬁ 20 +
0 i i i
0 5 10 15

REHM (week)
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6 Egg solids. Whole egg powder. 2810 SDS RUFHYILTIRSFIL

214895—
132398—
85418—
40413—
1 2 3 4 5 6 7 8
1.5 Molecular weight marker
2 Egg solids #H &
3 Whole egg powder I &
4 20N %
6 Egg solids
7 Whole egg powder
8 250
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®1 2IFNEEEMORRELSSU-20CICHTHREN

B4 858 EYFHFASPEKERRIFE Fvhk

FASTKITZTS A Ver. I B

U é?fg;ﬂ(ég) AME'  AEE  @gs RSD AIEME EME RSD
(ug/s) (ug/g) %) (%) (U g/g) %) %)
iy BRER 10 5.1 50.5 3.1 6.9 69.0 43
REHT 10 6.9 69.4 2.3 8.6 86.4 0.8
=40 eyl 1 10 6.4 64.3 46 8.1 81.0 26
EEEM 4 10 6.8 68.3 2.2 8.9 88.6 3.0
12 10 6.6 66.1 2.7 9.0 90.4 2.2
HEEM BRER 0 0.0 - - 0.0 - -
12 0 0.0 - - 0.0 - -

HINE 100 (X 4REDFEY, HFNE 0 1L 2 EDFY
a 2-D Quant Kit (Z&DBIEEMISEHE
b RS /OB RMENSEFEL-EUTE%)

c &IKER

X8 =ZLIHAMEBEREMO-20CIZEITARER.
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BIEERROTITICET 52— &

=5
EHERA | WX A | ERELEOREES A AR H AR N
3L
RREL WT A M B N HiR
iz
Eiji Ueno, Harumi | Determination of spinosad in | J. AOAC Int. 89 % 1641-1649 2006
Oshima, Hiroshi | vegetables and fruits by
Matsumoto, Isao | high-performance liquid
Saito, Hiroto Tamura | chromatography with UV and mass
spectrometric detection after gel
permeation  chromatography  and
solid-phase extraction cleanup on a
2-layered column
R, LEEZ. K | HPLC Ik s &P A Lol | eS| 474 178-177 2006
BIER., AR, 4 |1
RAZEF. KO BHE
B Stir bar sorptive extraction and 557 # 272-277 2006
M. Kawaguchi, R. Ito, | thermal desorption-gas | Chimica Acta
N. Endo, N. Sakui, N. | chromatography-mass spectrometry
Okanouchi, K. Saito, | for trace analysis of benzophenone
N. Sato, H. Nakazawa | and its derivatives in water sample
B -
BEBEGE. SHBT. | BETEBRI FUERIY (Mon810% | RMBIAESNE | 47% 15-27 2006
FHIE 2., AREM, | B OFR PCR ERHMEBE LIZAERE
RTHT. HEZITA, | EEERR
AEE. RHHE.,
BIvE, ReREE
EEBE, BTHT. | BEFEBRIINVERaY (GA21 25 13 % 18-28 2006

SERB . WAEM,
REkFR, g,
HEFRAE. Mg, >k
& Bk

T MONS10 %#t) OEE PCR %
B LA SREEEERR
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BB, BT, | EE PCRIBRICELZ2BETHERZ bUE | RBEFFRE | 135 63-71 2006
FHEs, WEZTER, | navOERSICERASNLS 4 BO
HEFBAE., LG, >k | DNA M EO LEHRES
B R
FRIER
RRE KA ZA bV REFEA HiRREE
Bz
{EAREES ., #MEE SLER. B | BEEORYT 7Y 2 MU BREOK | SREHACEENHZESE | 2006
i REGA, EEHEE. BB | EEECETIME 1) 25436 (BR)
B AUNBF. RAZE, BHE.
EEFFE T ETEE, FEEE,
FIGHIER], fex RERAE, BRE,
e —
BB, BEERE. BT, B | QUEChERS &G Lo REBEMITEOR | BEBRE SIS 29 B | 2008
AREE, AT, MHEA EAE | H (KBR)
k. HhH
Y. Ueda, M. Ito, N. Kojima, Y. | BEasy and Intelligent Comprehensive | International Congress of | 2006
Tanaka, T. Yamagami, Y. Ogawa, | Analysis by GC-MS coupled with Triple | Pesticide Chemistry (Kobe)
Y. Ono, S. Nakashima, S. Naka, | Database IV-Improvement of RRF Database
K. Toubou, S. Nakamurai, N. | for Reliable Screening Multi-Residues
Sakui, Y. Takigawa, S. Harada, | Pesticides Analysis in Foods
T. Ueda, Y. Kimura, D. Jinya, K.
Kadokami
M. Okihashi, Y. Kitagawa, H. | Rapid Multiresidue Method for the | EUROPEAN PESTICIDE | 2006
Obana, Y. Tanaka, Y. Yamagishi, | Determination of Pesticide Residues in Food | RESIDUE  WORKSHOP
K. Sugitate, K. Saito, M. Kubota, | by GC/MS, GC/FPD and LC/MS/MS (Greece)
M. Kanai, T Ueda, S. Harada, Y.
Kimura
M. Okihashi, Y. Kitagawa, H. | Rapid-Multi-Class Screening Method for the | 29tk International | 2006
Obana, Y. Tanaka, K. Sugitate, | Determination of 240 Pesticide Residues in | Symposium on Capillary
M. Kubota, M. Kanai, T. Ueda, S. | Food by Gas Chromatography Mass | Chromatography (Italy)
Harada, Y. Kimura Spectrometry and Flame Photometric
Detection
M. Okihashi, Y. Kitagawa, H. | Multiresidue Method for the Determination | 11th IUPAC International | 2006

Obana, Y. Tanaka, Y. Yamagishi,

of Pesticide Residues in Food by GC/MS,

Congress  of  Pesticide
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K. Sugitate, K. Saito, M. Kubota,
M. Kanai, T. Ueda, S. Harada, Y.

GC/FPD and LC/MS/MS

Chemistry (Kobe)

Kimura
ERBA FEAE. NBEE. | GOMS ICLRENTORERE-FoONE | BARREEFESE 91 B | 2006
Heman, e, PEEHR, B | M TAT - X2 EREREEOLE () (GRR)
WIE =3
EHABRA, BEAE. NBEE. | GOMS b INF—F =R LB RENT | BARARREEFSE 92 B | 2006
H PR, /N EERE NS T, | RERE-EST OB (Z5)
R, hEEH, PREXR, &
AFTEIR, BEUERE. FRT. K
Blg—. MRKE. MLffik
E. Ueno, I. Saito, Y. Kabashima, | A reliable method with GPC and solid-phase | 6% European Pesticide | 2006
H. Oshima, H. Matsumoto extraction cleanup for monitoring pesticides | Residue Workshop (Greece)
in brown rice by GC/MS and LC/MS
E. Ueno, Y. Kabashima, H. | Reliable method for monitoring pesticide | 11" TUPAC International | 2006
Oshima, H. Matsumoto residues in foods by NCI mode GC/MS and | Congress of  Pesticide
dual column GC-uECD Chemistry (Kobe)
LHE . HERBE. KBFE. | GOMS —FH7T —F_—2 Y7 by =T % | 2EMECERTHHESE | 2006
REFh RVl RGTEREREDOE=F Y V7 FED | £F 43 EH (BE
Bt
PEIZ
AWKEF, JIOF, BFHET. F | BE~A 7 olitEE AW GOMS I X5 | B ARSI ¥R 55 £E | 2006
BEE. FEE—. PERZ JWKRR 7 2 ) HADORE (KRR)
AT, OB, EEEE, & | LOMSMS X230V 7=/ VERAO—FS | % 50 B AAEELBIRKE | 2006
WHEST. PR, FEE—. B | EORE K& (HR)
Bz
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UENO ET AL.: JOURNAL OF AOAC INTERNATIONAL VOL. 89, No. 6, 2006 1641

RESIDUES AND TRACE ELEMENTS

Determination of Spinosad in Vegetables and Fruits by
High-Performance Liquid Chromatography with UV and Mass
Spectrometric Detection After Gel Permeation Chromatography
and Solid-Phase Extraction Cleanup on a 2-Layered Column

Ewut Ueno, Haruvt OsuiMa, and HirosHi MATSUMOTO

Aichi Prefectural Institute of Public Health, Tsuji-machi, Kita-ku, Nagoya, Aichi 462-8576, Japan

Isao Sairo

Tokai COOP Federation, Food Safety and Quality Research Center, Sagamine, Yazako, Nagakute-cho, Aichi 480-1103, J apan

Hiroto TaAMURA

Meijo University, Faculty of Agriculture, Department of Environmental Bioscience, Shiogamaguchi, Tempaku-ku, Nagoya,

Aichi 468-8502, Japan

A simple and reliable method was developed for
the determination of spinosyns A and D, the active
ingredients of spinosad, in vegetables and fruits,
by high-performance liquid chromatography with
UV detection (HPLC-UV) and confirmation by mass
spectrometry (MS); the method uses selected gel
permeation chromatography (GPC) and a 2-layered
column for solid-phase extraction system. An
aliquot of the crude sample extract obtained by
acetonitrile extraction is loaded into the GPC
system. The fraction containing spinosyns A and D
is selectively collected and loaded directly onto a
2-layered column consisting of graphitized carbon
(upper layer) and cyclohexyl-bonded silica gel
(lower layer). After the column is washed with the
GPC mobile phase acetone-cyclohexane (3 + 7),
the column is eluted with acetonitrile containing
2% ftriethylamine. The eluate is used for HPLC-UV/MS
analysis. Average recoveries from fortified cabbage,
green perilla, fig, and strawberry at analyte
concentrations of 0.05 and 0.25 ug/g were >85%,
and the relative standard deviations were <9%. The
detection limits for spinosyns A and D in green
perilla were 0.005 ng/g by UV detection and

0.001 ug/g by MS detection.

Saccharopolyspora spinosa. Its distinct mode of action
is effective on a variety of insecticide-resistant strains of
insects, and it has low mammalian toxicity and a favorable
environmental profile (1). Spinosad has been registered in
Japan for use on a variety of vegetables, fruits, and ornamental
crops since 1999 (2, 3). Because spinosad is a mixture of the

S pinosad is an insecticide derived from the soil bacterium
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active ingredients spinosyns A and D (Figure 1), vegetables
and fruits should be analyzed for both ingredients during
regulatory monitoring under the Japanese Food Sanitation
Law (4). This law does not apply to the metabolites such as
n-demethyl spinosyn D, spinosyn B, and spinosyn K, which
are not harmful, judging from a comparison of the
characteristics and severity of their toxicities with those of the
parent ingredients (5).

In 2004, spinosyns A and D were detected in cabbage in
Aichi Prefecture when a multiresidue method combining
high-performance liquid chromatography (HPLC) with mass
spectrometry (MS) and our reported sample preparation based
on gel permeation chromatography (GPC) cleanup (6) was
used. Because of their large molecular size, spinosyns A and D
were eluted early in the GPC cleanup, and a considerable
number of analytes were discarded with the large molecular
matrixes such as lipids and pigments in the GPC procedure.
Moreover, our current observations have revealed that,
although HPLC-MS is suitable for the rapid semiquantitative
screening of multiclass residues, the matrixes in the sample
solution often cause suppression or promote the ionization of
analytes during HPLC-MS analysis. Therefore, the sample
must be reanalyzed by other selective-detection methods after
adequate cleanup in order to have the precise quantitation
needed for regulatory monitoring. Accordingly, the positive
samples were reanalyzed by HPLC with UV detection
(HPLC-UV) based on the Japanese official method
(Figure 2; 7), with some necessary modifications such as
replacement of dichloromethane with ethyl acetate because of
environmental restrictions (8). The use of the Japanese official
method has also been reported by other researchers (9, 10).
Nevertheless, the method, which consists of acetonitrile
extraction, liquid-liquid partitioning, and solid-phase
extraction (SPE) on a cyclohexyl-bonded silica gel (CH)
cartridge followed by a silica gel (silica) cartridge, involves
labor-intensive procedures and strict requirements for the SPE
conditions, because a low wavelength near 250 nm is needed
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