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Multiresidue Method for Determination of Pesticides in Fruits and Vegetables
by GC/MS (SCAN) and LC/MS (SIM)

Yoshihisa Kaxmoro*! ¥, Yoshitaka NarTok0™!, Yoshinari Iwasakr*!,
Shigeru NaxaMURA*!' and Hisako TATSUGUCHI*?

(*'Center for Food Quality, Labeling and Consumer Services in Moji: 1-3-10, Nishikaigan, Moji-ku,
Kitakyushu-shi, Fukuoka 801-0841, Japan;
*2Center for Food Quality, Labeling and Consumer Services in Yokohama: 5-57, Kitanakadori,
Naka-ku, Yokohama-shi, Kanagawa 231-0003, Japan; T Corresponding author)

A rapid multiresidue method has been developed for determination of many pesticides in
fruits and vegetables using GC/MS and LC/MS. The method of analysis was the same as that
reported by Kakimoto et al. in 2003 except for the use of LC/MS. Good recoveries in the range of
70-120% were obtained for 70 (32 by GC/MS, 38 by LC/MS) of 113 pesticides spiked at 0.1 ug/g
into fruits and vegetables. For screening purposes, the method could be appiled to 82 pesticides.
Considering the report by Kakimoto et al. in 2004, 177 pesticides were suitable for screening by
this method. The limits of detection were 0.001-0.015 pg/g (by GC/MS) and <0.001-0.010 ug/g
(by LC/MS). The calibration curves were linear for most pesticides, with correlation coefficients of
0.976-1.000 (by GC/MS) and 0.968-1.000 (by LC/MS). The values obtained for fruits and vegeta-
bles naturally contaminated with pesticides by this method were nearly equal to those by the
official method.
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A7 2 vBEUEF= s o—LERL 32 BT 6 Hkhic
B AEIEIN 70~120% 8 L O RSD 75 208 LI T T

DEIFRIERTH /o, 2 FLFAA P vRY) IR0
T, AAPZT—PMRFPTPIBVT, Y5704 7222
F PRV EZVIVIZBOWTENE T0% LT TH » 1248
WEFN 0% EoBEIXEBEERLTHBD, RSD b
0%LTFTH-1DT, FEIBEE IR ) —=v Iy
WehnNdFREIEETETH L EBbhlk. vy L
—F, EFXFLRALN) Y, T¥ 00—, TFL—Fk
vowmor=Yy, EPTCHELUT =7 o—id, [
INERAS 50~120% % 4441 5 4 RSD 25 20% Bl &b 25k
Bh o> O TERETRHERECH 20 TERHVWEED
N,

B CERARETH - - 91 BIE, 27 ) —=v
AR THINETHEATRTH -4 BEEED B &, KE
TI23 BENEEBAFE X7V —=vIafFcthhid
130 BEDSOTEIEETH 3 EBb i,

2. LC/MS 53

REBHEED 10 pg/mL EEREK % LC/MS ITEAL, 1
# v {bE — F (positive, negative) BL P75 74 v ¥ —
ZEJT (80, 100, 120, 150, 200 V) #E B & HRE L E&H%
RET L. £, 2OBBEGCBIAREED Y —4 0y
b A A v ERTE L fc (Table 2).

BEFHNTH LT 0.1 pug/g o33 &5 o BEEA RN LE
IR AR, FER% Table 2 IR L fe.

BHTIREIR, <0.001~0.010¢g/g T, EEEME L~
O LT ERBBREEE LThw., REKOMHE
BEREUL, 0968~1000T, 2273/ Xy Uiy —u
0945 AN R BIF R EREEZTR L. WFhbREEAZEA
HERTH - 7.

ASEBRET L2 71 BOEED S b 38 B3, 6=kl
B BEINEST0~120% B L P RSD 5 20% LI FTH
DEFRERECH -7, ALYV IBLTrR DR
TNIS =N, AT VYDA PNENTIBIOEY
7=/ 0wy AT, BEY 2BV T HPLC O L 1
todh, HERDOEETHTTELL - 1oh, KETH
LC/MS Z R Wiz fo o @EIRWA A £ L, BN 740~
048% L HE L. T, TAYHLTIEGC/MS Tl
ERERE W ERES N TV B0, KL Ti3EINE
726~952% L BIFCTH - /-,

FTOVRRAFIW, YFaat+V—i, 272V F
Oy /R, ZxzvbEaoFIA—-FE A3 RXRvasy/—
W, TaNEANT, FAVALNTBIEMNY 253 F
i, —HoEkBIcB VT, EET0BLUT TH - 250
Thd 0% LOEINERBHESELTEYD, RSD & 20%
UTFThote. &, BEERVITOHEL LS, 74
SANTRAV INVENMBSNE D, AV 3 vOEINE
A 723~1325% L0 PEWARETR L. Licd-T,
FAIANTHRAY INAGRET D &2 +2ER L TH
FFhud, AV IVSEETRI ) —= v JHEETH B E

Table 3. Recovery of 19 Pesticides Analyzed by LC/MS

Recovery (%)

Pesticide
Spike 1*! Spike 2%
2-Aminobenzimidazole 81.9 0.0
Bispyribac sodium 101.8 0.0
Cyclosulfamuron 96.2 0.0
Daminozide 0.0 0.0
Diafenthiuron 69.6 25.5
Dinocap 84.5 9.0
Dodine 93.2 0.0
Fenhexamid 91.9 0.0
Flazasulfuron 98.1 0.0
MCPA 75.1 0.0
Nicosulfuron 504 0.0
Nitenpyram 0.0 0.0
Prosulfuron 93.9 0.0
Pymetrozine 71.8 6.6
Sethoxydim 52.0 0.0
Thifensulfuron methyl 77.3 2.3
Thiophanate methyl 53.8 108.5
Tribenuron methyl 0.0 0.0
Trichlorfon 30.2 0.0

*1 Spiked at the step of salting-out and partitioning with 20
mL of water.
*2 Spiked at the step of cleanup with ENVI-Carb/LC-NHa,.

Bbihi. DEIBEIRI Y —= v IDITTHIITE
BERIEATRETH 2 EBbhi. FoEH LT IEGC/
MS TIRERERFREAKE BB LEEARETH - o L
SNTWAY, KETIHLC/MS 2H 3 T & TRE
FMNLE LEIERFETH 5 & bk,

273/ Ry VIS & 25 B, EINERM
50~120% %/ 415 5 RSD 45 20% L1t 25603 - 12
DTEETREEEDS 20TETERVEEbhk.

3. LC/MS SiricE 1T 3 EEIREE O EE O

LC/MS itBVTiREALEN S NLEA - 1 19 BRI
DWTZDOERZBEHET A0, Eif 7= Y) 0/
~F 4 Y HEOTEIC/K 20 mL & 10 pg/mL QR IESE
7% 0.2 mL (Spike 1) %, ENVI-Carb/LC-NH, #7 5 &I
& BFEBITHRIC 10 pg/mL ORAEHERSE 0.2 mL (Spike
2) WML, STLROENEERD, FE% Table 3 i
RL7.

Spike 1 i2BWVT, BEAFEINS NI -7 4 BT
KNDEBERESEY [F3 /7Yy F 100 g/L (257C), =
FVEF4840g/L (20C), YN B ¥R FIL280 g/
L (25°C), b U Zoidk120g/L (20°C)] ¥zl &
AEKBNBITLZEEbNE, 2ofoEE R, 50%
Pl EoENEERL .

Spike 2ILBWVT, ¥4 7 7 2 — b A F DA DEE
d, BEALZEIRS NI A7, LichioT, BIENRE
RTBELALENES D -7 19 B, B 72 b
=h U/ ~FY Uy AEOTES L  (ZENVI-Carb/

O MDEREE T bk tt, BEATHRIERE S ¥ 0 2004
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Table 4. The Comparison between Proposed Method and Official Method for Fruits and Vegetables Contaminated with
Pesticides
Proposed method Official method
Pesticide Sample Resid;les Resi
Avparat esidues
(wg/g) PP us (ug/g) Apparatus
Acetamiprid Tomato 0.06 LC/MS 0.06 GC (NPD)
Azoxystrobin Tomato puree* 0.13 LC/MS 0.13 HPLC (PDA)
Chlorpyrifos Lemon 0.05 GC/MS 0.04 GC (FPD)
Chlorpyrifos Asparagus 0.02 GC/MS 0.03 GC (FPD)
Etofenprox Bell pepper 0.81 LC/MS 1.04 HPLC (PDA)
Methomyl Japanese pear 0.16 LC/MS 0.14 GC (NPD)
Methomyl Lettuce 0.05 LC/MS 0.05 GC (NPD)
Quinalphos Tomato puree* 0.12 GC/MS 0.14 GC/MS

* The test material for FAPAS Series 19 Round 38 in June 2004.

LC-NH: # 7 £ it K 2R TR ICE LTS L SRl
ni.

4. DEEE DR

IENGEER T, HRicEEhTv 3 BEoBE~D
HHESENR KBSV, 22T, 16EEDTH
BRRECEBESRE s -5k B &L U FAPAS OF§E
AEBAEEEZHVT, REEATEIC X 200 EE R
L, Table 4 ic;xL 7z,

AETHE—2 VDI 7270y 7 ATEFEWE
Th -1, TOMOEBRIIZFNEEE—KL, +491
BEETOHTIEETH » 7. £, REICK DR Lo
DE—71F, WINSEREROERS OEELZ TS
WEIFR E— Th -7,

FAPAS OB BEABRASRRTH 5 b= b o — LEXRE
THW LR, 7V+ YA o EvH018 ug/g (as-
signed value 0.14 ug/g, Z-score —0.2)*%, F 4Lk A
0.12 pg/g (assigned value 0.12 ug/g, Z-score — 0.3)*5
ETABEE THRAGETH - 7. B, Zscoreld
FAPAS® 7 v v F DI LB RED SEH L.

F & &

1. BMEFBODIFEIT, Fhlcd2Bo B
GC/MS ZH\WTHRET L 7c#ER, 32 BERIc>LWTRIFR
BINESEOSNAETERAETH >7c. TFIVF 4 4 b
V, AAPZ—b, BEAUYSIVAT = v, —HOS
Bl CRINESER - 1245, R ) —=v IS e LTaRE
FEATRETH 5 EBbis:.

2. Ff, E#RO HPLC 75 LC/MS KA T 71 EO
BIEAWRET L, Z0O8RE, 38 BEic-> W T RIFHEIN
EPBONKETERARETH o, TIVERRRAF IV
&9 BRI —HMOHK CRINESED > 1o, X7 ) —
=V IarE LTREBRERETH 2 LBbhik. 3&
AFEIRENEL -2 19 BEE, BiF 7=+ Y
W/~FH B S L < 13 ENVI-Carb/LC-NHy # 5 41T
L ARBETRICBVTERELTVE.

* PESTICIDE RESIDUES IN FOOD FAPAS® Series 19
Round 38 June-July 2004 Report No. 1938

3. B LGbe TAETERTRELBED 1612
27 ) -—=vIrafichnE 177 BESHTERET
b5 RO

4. BRIEDSBRIE B LU FAPAS OBERBRA
BRERVT, FEEATEEHRLILIA, BEAL
DRIETAFEOAIEL BEF—HKL, THTEETHT
BIRETH - 7e.

it 3
AR OIERIC S - D BEL TERE V5OV BEER
BELZEME L v & — Ok BERICER - LET
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