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TE R G FEIE DR FFRERIC & o TSR A IR L e
FAUTARD7RU . MR AV PRI IRE R0 ) AT REZR PR
KloMAGHOEEL =T NIV —)b, T u/Fy
o, YVE S — VORGP HAE S THD (K.
Mastovska, et al., 2005). L/ L7235, b0 4#
FXE I E ChoT-0, AR D701
TER=NIARAKESEHLRIT TG0, TR
ZRILROKITZA LTS K E =8, GC {EA RN
FIBREND. KITAT L, A4 APR~O AP ES
MDD DRV ERA LA NZENEEL. 2D
D PRiEHE L TUIRY =F L7V =a—/L(PEG) DS
VB TOA(X. Xu, et al., 2009). PEG 1% GC 12k
BAHTITIBUNTHY T B\ AR AF L 7= 8 TR 47 B
T T 5720, fRAEFIEL TIIEHENDD, D
RUIEAT DL IO BT LICHRERC PEG 2N EREL,
7 LN ELUE T THZENHETHDH (M.
Anastassiades, et al., 2003).

EFOIE, GC DX YT HAPCET AT 7 AT %
BATLHIELT, BT LORFFRHENETHE%
HAELIZ(H. Ito, et al., 2007). ZDH A AV Tlf#
FZFx DT HAFNEANT HZLIT8D, RO
FRRFRNCAR AT T 52 L2~ NI R AR5
FEEBRFIL, GC-MS OF ¥ 7 HAF I ED T
FL o7V a— LRk AN B A LT 2 2L TRR
ANZ~ N7 2N BB 5 &2 L7(T. Fu-
jiyoshi, et al., 2016). U7 HAH ~OLREER]E A
BB S ART AN TRRDEONDZEND, 55
R HTIZ BT 5~ N 7 2 FARBIEE L TH %)
ThHHEEZDND. LLRNRG, ZIVETITHERE
CLLER U T2 BT 7R, VT AR A~ O LR GEAE
NEDOFIEZ AT 5720, HERDD~R 7 2%
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T2k LT fE R SWTHRET5.
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HA Nz BEOKEREE T RN D ARG T3 (BR)
ORI E A=, VB ZkFEHID
LXBAHAb S () o Rkl dia Az, =F Ly
JVa—)v, R)x=F L7 Ua—/1 300 (PEG300) 1%
FYEliSE T2 (k) SO RefkalsE 4 7. InertSep
C-18 FF (1000 mg) i% GL HA = Af% -,
Supelclean ENVI-Carb/NH2 (500 mg/500 mg) (LA
~LaflE Hue.

BRI ATEAEAIE PL-1-1 [ XFEHIER T2 (BF)
% N2 (% 20 pg/mL 72 RARK).
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ARBRIEIR OIS TEA J7 B 18 [ TGCIMS 1285
JESEE D —FRBRIE(REEW) ) | T (B3
0124001 5 JEA=55fl4 PE 38 & R & dh & i R 0
HOBIR)ATHINATED, AL T OEAITRE 200 ¢
PEL, 7 Eh=RNWZEARED A A ET),
7 Eh=R/LC 100 mLIZER L. 20 ML Z457EL, Hi
{bF R4 10 g, UMtk (pH=7.0) 20 mL A%,
BT EL#, 7 Eh=NU/LE% Supelclean EN-
VI-Carb/NH2 ~JFE AL, 7Er=FIL/IFLxT (3:1,
VIV) JRIE 20 mL TIRHLT-. W HIREEREL, 71k
FH (101, vIV) IRIR 4 mLAZEREL7=b D&k
B e U= GRE 1 gimL) . Z2K, KEDOEAITR
£+ 10.0g ZFF &L, 7K 20 mL /1%, 15 /o hE L=
%I Hh 1 E%24T - 7-. Supelclean ENVI-Carb/NH2
(X DFERORFNC InertSep C-18 FF [Z Lo HIA N
Z, WHIREEAEL, 7RI~ (1:1, viv) iR
i 2 mL \ZEMELT-b o2 RBREiR e Uiz GREF 1
g/mL).
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GC-MS [T QP-2010(/Z U i) K TN HP6890 (77
VT par— ) R TV T RN
MAEAZ A (FEE2m, PNE£0.25 mm, [EJE0.25 um, GLY
A A8, F77 25 DB-5ms (30 m, NEZ0.25 mm, RS



58— EE NG OrhE( " Mol 491k

025 um, 7L hTFy  a il FLhT AN T A
IV AF A vz 2 —(RESTEC ) THEwILT-. 1EA
[1:250°C, SV 7 HA:~U7 AL mUmin), FEASG:
A7V R AGEEEA, 200 kPa, 1 min), FEAR:2 uL,
F—7">:60°C (Imin) — 25°C/min — 150°C —
10°C/min — 300°C (10 min), A47.: 250°C, & &7
FHE SIM B—RTHIELZ. FEmC AV RO FE
R, M OVEAA %23 LITRLTZ.

Table 1. List of analytes, their retention time, and SIM
ions.

analytes Monitor ion Retentio_n time
m/z / min
omethoate 156 9.159
trifluralin 306 9.753
dimethoate 87 10.524
atrazine 200 10.700
terbufos 231 10.991
tefluthrine 177 11.298
chlorpyrifos-methyl 286 12.036
spiroxamine-1,2 100 12.150, 12.656
terbutryn 226 12.610
malathion 173 12.779
thiobencarb 100 12.994
fenpropimorph 128 13.066
pendimethalin 252 13.576
penconazole 248 13.720
procymidone 283 13.967
methidathion 145 14.204
fenamiphos 303 14.558
oxadiazon 175 14.852
kresoxim-methyl 116 14.994
chlorfenapyr 247 15.157
endosulfan-p 195 15.691
norflurazon 303 16.214
diflufenican 266 16.659
bifenthrin 181 17.253
azinphos-methyl 160 18.076
fenarimol 139 18.531
Permethrin(trans,cis) 183 19.081,19.207
cyfluthrin-1,2,3,4 163 19.602~19.804
flucythrinate-1,2 199 20.125, 20.341
fluvalinate-1,2 250 21.133,21.212
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Figure 1. Compensation of the matrix effects (n=5) of agricultural product extracts by without and with analyte
protectants on GC-MS QP-2010 (A) and HP6890 (B). none : without analyte protectant, PEG300 : polyethylene
glycol 300, EG : ethylene glycol.
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Figure 2. Comparison of peak shape of 0.1 ug/mL
ometoate (m/z 156) obtained by deteriorated state
GC-MS. (A) without and (B) with ethylene glycol in
the carrier gas, and (C) addition of PEG300.
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Summary

Evaluation of an analyte protectant generator in pesticide residue
analysis using a GC-MS system
Tomoharu Fujiyoshi*?, Takahito Ikami?, Takashi Sato®, Koji Kikuka-
wa?, Masato Kobayashi®, Hiroshi I1to®, Atsushi Yamamoto?

1) Food Analysis Technology Center SUNATEC.
2) Collage of Bioscience and Biotechnology, Chubu University.
3) Toyota Central R&D Labs., Inc.,

The consequences of matrix effects in GC are a major issue of concern in pesticide residue
analysis. We proposed novel analyte protectant generator in pesticide residue analysis using a
GC-MS system to compensate the matrix effect. The aim of this study was to compare both
method of the introduction of ethylene glycol as an analyte protectant into the carrier gas with
the addition of polyethylene glycol 300 (PEG300) into test solutions. Ethylene glycol in the car-
rier gas effectively compensated the matrix effects in agricultural product extracts, but PEG300
in the test solution was less effective for late eluting pesticides.




