go
ISSN
god

god
0/d
goooo
gogdo

god0obobOboo0ooboboooobooooboboooo
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council

Secretariat

000000 ood(FEASRAC)L O U O GC-
MS/MSO OO OO0 O000o00oodooooooo

goooogo
00156426
a0

oo

oo,
0
a0

oo
oo

oo,
00
00
0

00

oo
oo
go
go

oo,
oo
[D0000000]

go

RN

oo

g

550 50

p. 216-229
20140 100

A

L]

grinnowiledage



216

RS

in Agricultural Products by New Automatic Pretreatment Equipment (FASRAC) and GC-MS/MS
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Validation Study on a Multi-Residue Method for Determination of Pesticide Residues

Taiki Oxupa®, Naohiro KosHr, Atsushi MaTSUMURA, Reo Yamamoto, Tatsuya Ovanaar, Takahiro MATSUDA,

Akihiko Hasammoro, Osamu HaTakeyama, Kazuhiro KoBavasHI, Yasuhiro Nacao and Toshihiro YaMaDa

Research Institute of Food Safety, Nissin Foods Holdings Co., Ltd.:
2100-ban, Tobukimachi, Hachioji-shi, Tokyo 192—0001, Japan;
) Corresponding author

A validation study was performed on a multiresidue method for determination of pesticide resi-
dues in agricultural products according to the method validation guideline of the Ministry of
Health, Labour and Welfare of Japan. FASRAC (Food Automatic Analytical Systems for Residual
Agricultural Chemicals) automatically performs extraction of pesticide residues from agricultural
products with acetonitrile, filtration, constant volume, mixing with the use of air, mixing acetoni-
trile with buffer solvent, separation, and dehydration with sodium sulfate. The extract was purified
with a GC/NH; column. For wheat flour and soybeans, a purification step with a C18 column was
added before a GC/NH, column. After removal of the solvent, the extract was resolved in n-hexane/
acetone solvent for GC-MS/MS analysis. In the case of manual analysis, pesticide residues were
analyzed according to official multiresidue methods and purification steps were the same as in
FASRAC. Recovery tests were performed with wheat flour, soybeans, spinach and apples, by addi-
tion of 302 pesticides at the concentrations 0.01 mg/kg. The results indicate that automatic extrac-
tion using FASRAC is superior to manual analysis in trueness, repeatability and within-run repro-
ducibility. Specially, automatic extraction using FASRAC is superior to manual analysis in
trueness because it is optimized in various respects, for example reextraction at salting-out.

(Received February 14, 2014)
Key words: 3% B¥ pesticide residues; #4545 li validation study; FAZa< v F574—%

7 AEVE =5 EF GC-MS/MS; BHEFRIALESE automatic pretreatment equipment; Food Auto-
matic Analytical Systems for Residual Agricultural Chemicals (FASRAC)
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(FASRAC: Food Automatic Analytical Systems for Re-
sidual Agricultural Chemicals) #BI% L, i, »#,
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L, FASRAC#% M/ L7302 D D —F 5k %
MEf L7z, £72, REORYUNEZ P22 121, EES
g [EmPICERA T4 RESICHT ARBREDORY
PEHME A A KT A4 v ] 12D E, [GCMSIZ L 5 RESED
—FRBRE: (BEW) ] (BEDE) LB FEELHETS
ZEICLDEMli e EE L 720 THET 5.

ES - sl

1. HARBKLURR

W THA L22/MER, KE, IINAEBIUYAZ
RERA L &, SNPSEoBKREE A—RAEROK
EE (BRIS4EEAEERES0S) THESNTW
LRBEIE 7 — F7aoky—TH—LL, HHTHLE
T—20C THEMFE L. 2B, LEAAD S I ZEFHmT
SEEIRHIN 2V E2FERLL.

2. = b=d

AT 1L GC-MS/MS THIE T HEZ 302 @3 & L7-.
RAERE R & L AR SE T3 (BF) 5L PL2005 B 3 GC/
MSMix I ~VIB L7 (20 pg/mL 7 & b V&) = HwW
7z, TRAHEE G DAL R SIS RDEMSE T3 (F), BIE1L
Z(Bk), MA3E T2 (Bk), Riedel-de-Haén#h B & UFDr.
Ehrenstorfer GmbH ft 3 > 3R 5 FLIE AT F AR 8 o & 7213
W& ma Hv7z, Mo AT S & OV R i AR
ANTIMTAY VMY 7 2=V (TPP) (ZBIH L (Bk) S
RV HREERIZ1,000 ugmLERB LT E T
VOB L, EEEERE L. R 10 pg/mL & %
X)) CRE, TENTHRL, BEBRE L. TPP
% 1,000 pg/mL & % % & 9127 & b ¥ THEMH L TPPE
&L, EN%ETE bV T10 pg/mLICHR L T TPPHEW &
L7z, BAEEERB L ORGEREH VT, WREBERE
#%0.005, 0.01, 0.05, 0.1 8 £ V0.2 ug/mL & % % & 9 1T,
EHITF AT L CHEEREYE & LT TPPE % 0.5 1
gmL& 2B EHIRAL, TEMNVBIUATH U TH
WL (TEbPY AFHFr=1:1), REBPEERRE
L7z, BREEEGETRBEEEHVC, 01pg/mLE%5
IHCREL, TP MUNVTHERL, BINEGRERE
e L7z, TPP#WZ05ugmLERbIHITRAL, T
LM BIUOAFYUTHRL (T PV AFH U=
1:1), REMAERE L.
FTERr=ZRMYN, TEIY, PVZUVBIUAFH
(FReE B30 4T ) 13 Sigma-Aldrich #H# % w7z, 8%
K (fkzu~<bro74—-H) BFrHr5347A78%H
Wiz, b F MU T AB I OEKERS YA GRER
HSHTH) 1 Sigma-Aldrich #E# % F\w 7z, ) Y ERKE
H) vy a (B BIOY YEETUKES Y T AIAEMSE
TEFBZACZ. BRAASLETI T 74 M-
RUITI ) Ta iy )by A5 VERE (GC/NH,)
# 5 A (500 mg/500 mg) (X SUPELCO##, + 2 % 7
ST NET ) S v (C18) 4T A (1,000 mg) 1
Waters #1532 v 72,

3. BERMLERES KU DITHES

3.1 EEBKIURESE

EE AL E DS L ORI TR0 b D& vz,
BB LB EEE: Y254 - 4 YAV IR Y
FASRAC

GC: Thermo Scientific L # TRACE GC ULTRA
MS/MS: Thermo Scientific f:# TSQ QUANTUM XLS
3.2 FASRACH#HBLURER

% 2,080 mm, & & 1,650 mm, BA4TE 1,060 mm = A L,
PCIZk il %E3 %5 (Fig. 1). xEVFAF—-HiL, 6
HMH, HRlem, ¥ ¥ 7 FRZ11ecmDdbDOEFEHL T
. B, MEGBBLIUERCMEHLN I AEOREEIZ
WAA = —12BVT, FIELZZEKOERZHET S
CEWRIoTHRIEENTWS., filh v 7ANORE OFE
&, BEBIUEKEET M) Y A0E, FniETTy
TOty b EETHRTOEMERLT L. BREFTHE,
THOHE - 58, THROER - ZRKAKIZEH37)
YIMIRA, TER@OAY —F = RAIICK B8N, T
BOBiA, TROBEZS AL Dl - ZEONEEET
s, TROTIE, BHOKREY S A4 AEEMHHL
THIHIRIE (3,000 rpm) % L, MEZB»SLELREHXD A
L ricXhmEEAsMEAB SN S, TEOTIE, W
LU= D HBIER, TOBREHONIZAHISZE
KEWAL Z LI s — I iZAERSE. T
BOBLUOTIE, FREIEZHEHTLIRDYICRSY —
=12 LB T AEME (1,600 rpm) (S DIEML, &
IKBREEF DY v A RE D AN —FiRHC & B i
THEZEICEYEAT S LTHREOTIE, 40T LT Tk
LD HBHETAZHMBICRE ST A LI X ) iBiEE:
bk 5.
—BICRK1I2BREZUET L LD TE, RELED
24 WE FIRMEDSWBE T, 1 HICIR K 48R % B $ 5 & & )F
T&5A. BEFIANOF2—PLEL Lz, A1
HRIFICHIR T E 5. Bk L EERHO 13 15E, il
WomENRG IR, LRSI VWIETF v T O
HREWZEY, avFIA—Ya v A RERLTWA.

Extraction / Filtration L

Fig. 1. Components of FASRAC
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4.1 GC-MS/MSHfF

411 GCHRMH GCLEHRITRHROLBYTHA.

GC# 7 & J&W Scientifictt# DB-5MS (0.25 mm i.d. X
30 m, 0.25 um)

A5 AR E: 50C (1 min) —=25C/min—125C (0 min)—
10C/min—+300TC (10 min)

AA (FEE): He (1.0 mL/min)

FEAE: 1L

EAORRE: 240C

412 BESNHFEH EEIMEHEITEOLB
NThH5A.

A% VALBIE: 50 eV

4% {LE'—F: EI (+)

4 —7x 4 RBE: 240T

44 VIRRE: 240C

5. HERAROAR

FASRACR V- FABB L UFR LI L FAHOBE
I3 Fig. 2127R7.

FASRAC

Extraction 1
1. Wheat flour and soybean
Weigh 10.0 g samples
Add 20 mL water
Add 50 mL acetonitrile
Homogenize for 5 min

2. Spinach and apple
Weigh 20.0 g samples
Add 50 mL acetonitrile
Homogenize for 5 min

Filtration 1
Filter naturally for 5 min
Filter under pressurization for 5 min
Extraction 2
Add 20 mL acetonitrile
Homogenize for 1 min
Filtration 2

Filter naturally for 2 min
Filter under pressurization for 5 min

Constant volume .
Dilute with acetonitrile to 100 mL using a sensor
Mix with air for 3 min

Salting out and Dehydration

‘Wash funnel with 5 mL acetonitrile

Add 5 mL acetonitrile to a extraction bin

Mix with stirrer for | min

Load 5 mL upper layer(organic layer) on funnel
Add 5 mL acetonitrile to extraction bin

Mix with stirrer for 1 min

Load 5 mL upper layer(organic layer) on funnel
Wash funnel with 10 mL acetonitorile

Cleanup

. Wheat flour and soybean
Load upper layer(organic layer) on a C18 column
Elute 2 mL acetonitrile
Remove solvent
Resolve with 2 mL acetonitrile : toluene =3 : 1 solution
Load on a GC/NH, column
Elute with 20 mL acetonitrile : toluene =3 : 1 solution
Remove solvent

~

. Spinach and apple
Remove solvent with N, gas
Resolve with 2 mL acetonitrile : toluene =3 : 1 solution
Load on a GC/NH, column
Elute with 20 mL acetonitrile : toluene = 3 : 1 solution
Remove solvent

Preparation for analysis

Mix 20 mL extract with 10 g NaCl and 20 mL phosphate buffer (pH7) with a stirrer for 5 min
Load 15 mL upper layer(organic layer) on a funnel with 20 g sodium salfate (anthydrous)

5.1 FASRAC &R

51.1 i /AEBBLIUKEIZ100g TINAEE
TUTYWATIE200g2BRAOFEYF A4 XECHEL, ¥
BICRRE LS. DBEOBIEIZFASRACIKIC L ) HEy CHH
L7.

NEBBIVTREDORFEIZAR20mL 2 M2 1045 MK E
L7z, 7R ;=M UBOmLEMZ, 5HMFEYFAX
#, »BL GHEHASB, FOESSHMESE), &
SAEICENLZ. X517 =PV 20mLEMZ,
15EAEVFA4 A%, »BL QOHBRSE, TOHS5
SEMEAB), FOF S AEZERL 7.

WHE Y —%2FHL, 7P P NVTERI
100mL & L7z, 35HEREZD AALLIFLH—ITHhL
AL

HoPLOAF—F—-LELF I TLW0gEED A
, 0.5moVLY VBB HR (pH 7.0) 20 mLANEA SR
Te o AEICHBE 20 mL 2 SESFTHEEALL. X
F—S5—l2X 050 M» L EAR soMBELL TE
=PI VB mLE S 5N LOEARGEEF MY T A

Official method
Extraction 1
1. Wheat flour and soybean
Weigh 10.0 g samples
Add 20 mL water
Add 50 mL acetonitrile
Homogenize for 3 min
2. Spinach and apple
Weigh 20.0 g samples
Add 50 mL acetonitrile
Homogenize for 3 min
Filtration 1
Filter under reduced pressure
Extraction 2
Add 20 mL acetonitrile
Homogenize for 1 min
Filtration 2
Filter under reduced pressure
Constant volume
Dilute with acetonitrile in a 100 mL measuring flask
Shake by hand
Saiting out

Shake 20 mL extract with 10 g NaCl and 20 mL phosphate buffer (pH7)
Discard under layer(waterlayer)

Cleanup and Dehydration

. Wheat flour and soybean
Load upper layer(organic layer) on a C18 column
Elute 2 mL acetonitrile
Dehydrate with sodium salfate (anhydrous)
Separate extract from sodium sulfate (anhydrous) by filtration
Remove solvent
Resolve with 2 mL acetonitrile : toluene = 3 : I solution
Load on a GC/NH, column
Elute with 20 mL acetonitrile : toluene = 3 : 1 solution
Remove solvent

IS

. Spinach and apple
Dehydrate with sodium salfate (anhydrous)
Separate extract from sodium sulfate (anhydrous) by filtration
Remove solvent
Resolve with 2 mL acetonitrile : toluene = 3 : 1 solution
Load on a GC/NH, column
Elute with 20 mL acetonitrile : toluene =3 : 1 solution
Remove solvent

Preparation for analysis
Resolve with 2 mL final solution for GC-MS/MS method or solution for standard curve

Resolve with 2 mL final solution for GC-MS/MS method or solution for standard curve

Fig. 2. Pretreatment procedures
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20g%EY AN —-FRI~BEEAL, £OHT L
ZPUNEmLCERKEF M) v AZHEL, ChbHo
WWIZHI TICHRBEIN-F S AEICAN L. 7=

PINBEGERL72H T AE~NTE M= M) V5 mLE
A, A¥—F =L ) 1 0HBE, ITAE 15HEFHE
L7 7 br=bNIVESmLEHEES —FiRI~BEE
AL, BRI FHICRBEINF T AEICER L. 7
P MO NVEBESR LI ABE~NEETE =ML
5mLZMZ, AF—F—2X ) 10HBEENI AR 1
SEBEEL.. TR = MNIVESmLEEES — 7R
A~BHEEAL, FOHTEFZ MY V10 mL CEKRER
F RO AEBREL, INHOBIFEFITHRICHESI N
H5 AEICEIL L /2.

INEHB L KEOHEL, B - HEREIITHLT,
BINAEBIUDAZTOEEIL, SRV AICX ) HBE
= 40CLLT Tl - @ L 7.

512 R IIYNAEBIVIATORAR, 7
AERTE =PI N V=3 1 EE2mLEZMZ
THMFEL, GCNH, % I L~NEAL, 7= RrY: b
WL y=38:1RB20mLTHEHR L. BHHBIZ4OCLUT
TR - E 7. .

PNEHBLTREOSER, MBEEZCI8H T AITHE
AL, 7Ebr= MUV 2mLCHEHR UL B - EEZ
EF5NAEBLTNAZTOEELFAMKICGC/NH, 7 T 4
WL DL

5.1.3 BRBRAR B - 2E L -EERERNO
B (77 73R B X CHEINEIDGRER A R RS
RRAIE ERIC2mLMABHL, RBERe L. &
Mo BE L7279 7 BRI RBRECHE L - RERAHE
HEH (0.005, 0.01, 0.05, 0.138 & U70.2 yg/mL ) % IEH
Z2mLMZBRL, EREICHW .

52 FIEXRICKDAN

5.2.1 HiH AE®HBLIUKREIZ100g FINAESR
IUDATIZ200g%2FEVF A XEIFHEL. NER
BIUKREOHE&IIA20mLZMA, 155BKEL .
Tr= MY A50mLEMX, 3GHAETFA XL
%, W51AEL, ARLEOREWET L= M) V20 mL
TLIHERET A X8, BEIHBLI:. BohizrH%E
7 b= PYATIEMEICI00mL & L2, Hild 20 mL %
SEL, EE10gL05molLY) Y BB EW (pH 7.0)
20mLZMA, 1050M#kE 5 Lz, HiER KBIIREE
L7z, BONAEBIUNAZOBEEITE M= bYIVE
WCERREET P U ARMATHRAKL, EKE®RF MY Y
ABBH L7

522 R IINAEBIVTYATOHAIIMHHE
ZACUTCli - E®R 7EboPbUN: Loy =
3:1BE2mLICEMRL, GCNH 7 9 ANEAL, TE
P=bMUN: MV =3:1BE20mLTERLL. BH
WIZA0C LT Tl - A & 272,

MNEBRBLUOREOEAIZ, WHEZC187 9 A2

AL, 7T r= MYV 2mLCHEH L BHBICEXE
B UM THAL, EBAEEF NI Y LAZSE)

L7z, A% EE  ZE% 3ORARBLIUOIASOE
B LREBRICGC/NH, 7 F AT X D ERL 72,

5.2.8 BRIQBRIAS FASRACZ Hwv7-FEE L A
REBTAREE L, SREBEEERL 2.

5.3 RXOHDNEE (HMEIUNESER)

FASRACZ W7 7A%, FIEEICIHAWMBE BT, *f
BI32BEIZOWT, —BEREFTH 50.01 mgkg T
DIMEIL RS Z ERE 2520 T3 HETEBL, ER
%, EE, HTREBIUSNBELFML .

B, T4 I VTRE—BAINMEOEZRENRTH S
B ILEEEH R B 7250 | F R ORI A3 8 72 3
BlhoTl, [REESOREHEIGEC—EDEE] B
JU T—BEERE| O2BEL LT IVERIATY
B, BEMEIEV—BREOREVHECTHY, FHANIL
HEETH D720, —HEERETH50.01 mgke, 118
ETORLEFMEIT- 7.

BRBLUER

1. ZHMETE

1.1 FBREBKXUTEERER?

WAFEICB W CERE 2 M3 5720, MER, K
E, EONAEBIOYATEADT T V7 BREESH
FETHELZE A, TRTOPWHIIBWITERRIHE
THE—Z 3%, BRI EEBIGES L. T4
MR BWTERERRZFMT 5720, 75 v 7 # BT
0.01 pg/mL BB B AT 2 IR 2 mLn 2 5% L
ELizEZ A, BERITRTONBERIZIS/NLI10LL
LiCEE L

1.2 EE, HTEESIUZENEE

RUMFMEH A RS54 VIiThto T, BE, BHMTHBESX
CENBEORMZE/L 2. BN REEDMRM &
f, REFRER, EE, MHMTBED X UCENHBEIL Table 1,
BEKCERLD D% Table 212717

AR AR % FASRAC TER L 7286, /MK 285 B,
KE27T8BE, IIINAFABEB LU AT 284 £H
PEHEETHHEE (70~120%), HITHE RSD%<
25%) BLUERNBE (RSD%<30%) IZEA L.

AR PEECER LGS, NER2T3EE, K
H220BE IINAF8IBREBLIUYAT283BESN
HEMETHDEE (70~120%), PFITHEE (RSD%<
25%) BLUENHEE (RSD%<30%) IZ@EALZ.

2. FASRAC &EFEEDHR

INER, IZINAEBIUTYATICHT 2 BEETH S
HE (70~120%), PHTHEE RSD%<25%) BLUE
MK (RSD%<30%) ICH& L-BREIXIZIZAKTH
D, FASRACTEM L /-0Wik & FEETERL 254
T (AEE BRA%THHLFM I N KE TIXFAS-
RACEH W BIMAIZ BV T 278 AR PSHEETHHE
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Table 1. Comparison table of
FASRAC
MRM .
No. Pesticides transitions R Wheat flour Soy beans Spinach
(min)

(mlz) Recovery RSD,* RSD,** Recovery RSD;* RSD,** Recovery RSD,* RSD,**
(%) (%) (%) (%) (%) (%) (%) (%) (%)
1 2-(1-Naphthyl) acetamide 185>141  13.9 90.8 4.3 9.2 86.4 3.1 4.4 82.8 4.1 4.4
2 2,6-Dichlorobenzamide 189>173 11.0 81.9 4.1 10.7 83.3 5.5 8.0 80.7 7.4 7.4
3 2,6-Diisopropylnaphthalene 212>197 117 77.1 6.1 15.5 61.1 4.5 19.8 78.4 3.9 7.7
4 2-Phenylphenol 170>169 9.5 81.3 6.8 7.3 74.1 5.4 11.5 81.9 3.0 6.2
5 Acephate 136>94 8.4 70.7 5.7 11.3 74.0 5.2 14.1 50.7 7.8 14.3
6 Acetochlor 223>132 13.2 84.7 9.3 11.0 79.8 7.0 12.7 84.5 6.0 7.0
7 Acrinathrin 181>152 19.7 106.4 2.2 25.3 88.5 2.9 4.5 72.5 4.8 15.2
8 Alachlor 188>160 134 81.2 7.2 11.6 76.3 7.5 7.5 81.2 5.9 8.9
9 Aldrin 263>193 14.3 71.2 13.7 14.9 64.1 18.2 18.2 80.0 12.7 12.7
10 Allethrin 367>213 15.0 85.0 10.5 16.6 88.1 16.6 16.6 79.0 8.1 10.6
11 Allidochlor 132>56 6.9 76.4 4.1 7.6 74.1 3.1 9.2 70.6 3.1 8.3
12 Ametryn 227>170 13.6 84.3 6.2 15.7 80.4 8.6 12.0 83.2 9.4 9.7
13 Aminocarb 151>136 12.1 83.3 4.8 11.3 71.4 10.8 13.4 82.9 6.0 6.6
14 Atrazine 215>200 11.9 76.0 6.9 20.0 86.1 8.4 11.0 82.7 3.2 6.1
15 Azaconazole 217>173 16.4 81.7 2.4 9.9 82.6 3.0 5.4 83.8 3.5 6.1
16 Azinphos ethyl 160>77 19.9 88.0 2.5 10.9 82.9 3.3 4.3 81.6 4.0 5.9
17 Benalaxyl 266>148 17.4 83.7 8.3 12.8 82.1 8.3 10.5 86.9 6.0 6.6
18 Benfluralin 292>264 11.0 87.7 5.2 10.1 82.8 3.6 8.2 74.4 5.0 6.0
19 Benfuresate 163>121 13.1 86.8 9.4 16.0 93.5 6.1 7.9 86.1 10.4 111
20 Benoxacor 259>120 12.9 85.4 4.8 10.9 93.1 7.3 8.2 83.2 5.4 5.7
21 Bifenox 341>310 18.9 87.1 9.7 14.6 89.7 7.7 8.7 75.1 9.6 9.6
22 Bifenthrin 181>166 18.5 84.2 3.7 8.3 75.6 2.4 5.2 76.7 3.3 5.0
23 Bitertanol 170>141 20.3 86.3 1.6 9.0 80.8 2.3 6.4 82.6 3.8 8.3
24 Bromacil 205>188 13.9 84.7 8.6 14.1 83.9 4.0 6.9 80.8 5.2 5.2
25 Bromobutide 232>176 13.3 76.0 12.4 16.9 80.4 10.0 11.3 81.8 7.8 11.8
26 Bromoconazole 295>175 18.5 85.5 4.8 7.8 81.7 4.1 8.7 82.1 6.1 6.1
27 Bromophos ethyl 359>303 15.4 82.2 6.8 9.1 75.7 6.8 6.8 79.6 9.5 10.0
28 Bromophos methyl 331>316 14.6 87.0 5.4 10.5 83.8 6.8 6.8 82.9 5.5 5.9
29 Bromopropylate 341>183 18.6 86.6 3.7 6.8 75.5 5.4 5.4 81.1 5.5 5.5
30 Butachlor 237>160 15.6 85.6 6.0 9.5 78.1 6.3 15.2 80.7 6.0 10.6
31 Butamifos 286>202 15.8 78.9 11.5 17.0 79.6 7.4 9.2 7.7 7.0 7.9
32 Butralin 266>190 14.5 85.3 8.8 11.4 78.9 10.2 11.1 75.6 7.0 8.2
33 Butylate 156>57 8.4 72.5 5.8 8.4 64.4 5.0 15.5 67.3 4.9 6.2
34 Cadusafos 159>97 11.2 82.8 3.8 6.1 79.6 3.7 5.9 78.4 5.8 7.9
35 Carbetamide 119>91 145 95.4 13.3 13.3 78.8 8.9 20.0 88.1 6.9 15.3
36 Carbophenothion 342>157 17.5 90.7 6.3 8.2 77.0 7.9 9.3 76.9 8.6 11.3
37 Carbosulfan 163>135 18.4 41.8 25.8 35.1 52.7 16.1 16.4 62.6 8.1 121
38 Chlomethoxynil 266>218 17.9 85.5 5.0 9.5 76.8 4.0 6.9 79.6 3.0 4.6
39 Chlorbenside 268>125 15.5 79.4 5.4 10.2 62.5 6.8 12.5 76.3 6.5 6.7
40 Chlorbufam 223>127 11.9 89.0 11.1 11.7 78.0 7.4 11.9 79.1 5.3 7.4
41 Chlordimeform 196>181 10.9 80.4 11.3 12.5 81.7 4.0 6.0 77.4 7.7 7.7
42 Chlorethoxyphos 1563>97 10.5 81.6 1.8 8.9 76.3 3.0 9.6 74.8 3.9 3.9
43 Chlorfenapyr 247>227 16.4 92.0 11.1 15.6 72.8 19.0 24.2 81.9 19.6 19.6
44 Chlorfenson 304>111 16.0 85.6 15.4 17.2 81.1 13.8 17.1 84.0 13.2 13.9
45 Chlormephos 234>121 8.5 73.7 5.2 11.1 71.1 2.7 13.1 70.8 5.3 6.6
46 Chlornitrofen 317>236 174 88.1 13.8 15.5 83.5 6.8 9.0 80.3 6.6 8.5
47 Chlorobenzilate 251>139 16.8 84.0 2.7 10.1 78.3 2.6 5.8 79.5 3.2 5.3
48 Chloroneb 193>113 9.3 75.8 6.0 11.9 75.2 4.6 13.5 78.5 4.3 5.3
49 Chlorpropham 213>171 10.9 82.4 6.8 8.5 78.5 5.2 9.2 80.1 5.2 6.1
50 Chlorpyrifos 197>169 14.2 83.5 9.7 9.9 7.9 6.1 8.4 80.4 6.6 6.8
51 Chlorpyrifos methyl 286>93 13.3 76.8 15.4 21.6 74.2 9.1 14.9 80.6 5.5 5.5
52 Chlorthal dimethyl 301>223 14.3 85.2 8.0 9.7 74.4 7.3 10.4 81.6 4.6 8.2
53 Chlorthiophos 360>269 17.0 84.2 6.3 13.0 76.7 8.2 9.6 78.1 7.4 74
54 Cinidon ethyl 393>330 24.6 84.3 2.3 5.1 85.6 3.8 16.5 75.0 3.5 3.9
55 cis-Chlordane 373>266 15.5 86.2 7.0 10.0 80.0 8.9 13.8 80.2 3.9 9.0
56 cis-Nonachlor 407>300 15.8 79.6 12.3 23.1 76.6 25.8 35.1 77.9 11.9 14.2
57 Clodinafop propargyl 349>266 17.6 93.6 6.8 9.1 87.8 5.8 7.3 76.4 4.4 6.1
58 Clomazon 125>89 12.0 84.2 8.5 111 83.9 5.2 8.0 82.0 3.0 4.3
59 Cloquintocet-1-methylhexyl ester 192>162 18.7 83.6 4.9 9.9 80.9 3.3 4.5 78.9 5.4 6.8
60 Coumaphos 226>163 20.5 85.0 2.2 10.4 79.2 3.9 6.8 79.1 3.2 5.6
61 Crimidine 156>86 9.3 80.1 7.4 15.1 83.3 7.5 11.6 83.3 5.2 5.7
62 Cyanofenphos 303>141 17.5 88.8 13.0 194 83.0 4.7 10.0 824 6.9 7.4
63 Cyanophos 243>109 12.2 81.6 7.2 12.6 82.4 5.5 9.0 78.5 6.7 9.7
64 Cyfluthrin 163>91 21.0 86.6 7.9 13.1 82.3 4.3 6.8 77.2 3.3 6.0
65 Cyhalofop buthyl 256>120 19.4 84.5 2.2 9.4 80.5 3.8 6.4 78.6 4.4 6.6
66 Cyhalothrin 181>152 19.5 81.1 2.6 9.4 80.3 4.3 9.5 74.2 6.3 11.4
67 Cypermethrin 163>127 21.3 84.6 2.7 7.1 79.6 3.0 5.8 75.1 3.7 5.8
68 Cyproconazole 222>125 16.6 84.3 6.4 10.5 82.1 3.4 8.4 81.2 3.2 6.2
69 Deltamethrin 253>174 23.1 93.7 4.2 9.2 73.0 4.4 5.7 711 4.4 5.5
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FASRAC and official method

FASRAC Official method
Apple Wheat flour Soy beans Spinach Apple
Recovery RSD;* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD;* RSD,** Recovery RSD,* RSD,**
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
82.0 4.4 4.5 85.0 2.5 12.2 86.5 3.3 8.6 85.4 2.3 7.0 86.6 3.3 7.3
81.3 5.3 6.8 84.1 3.2 13.0 85.3 2.3 10.3 84.7 6.2 6.7 89.7 3.1 5.3
87.4 5.0 6.8 75.6 3.4 32.3 53.6 8.2 34.1 86.6 2.2 11.9 91.5 4.3 9.5
84.2 4.3 5.4 75.7 3.7 17.5 65.3 2.7 15.2 84.2 4.6 7.3 80.9 2.5 17.5
52.1 45 13.2 59.5 7.3 29.4 63.8 5.4 29.7 42.6 6.2 20.5 50.6 6.2 21.3
82.4 9.2 9.2 86.1 6.0 11.8 81.9 5.4 9.5 88.7 4.6 7.2 91.0 2.5 8.9
78.2 4.1 4.8 77.3 3.3 24.1 86.3 3.3 10.0 74.3 5.4 5.4 87.5 5.1 7.6
83.6 6.1 6.1 80.6 4.9 15.1 82.8 5.2 9.3 87.6 5.3 6.6 91.1 3.6 8.0
82.6 8.2 10.1 70.0 13.4 31.6 56.5 13.6 23.9 85.5 6.8 8.1 89.9 5.3 8.4
81.8 6.0 7.0 86.4 10.7 10.7 89.5 4.8 11.2 88.0 6.5 9.5 95.0 5.0 13.9
68.6 5.8 5.8 60.9 2.3 27.1 67.7 5.0 18.0 715 6.2 9.1 66.8 5.0 15.5
83.3 7.3 8.0 85.1 4.7 10.1 85.2 5.9 8.2 86.9 6.3 6.3 92.1 5.0 5.1
81.9 4.8 4.9 79.9 2.5 11.4 77.2 5.5 6.6 84.3 5.0 11.4 86.5 3.4 7.0
84.7 4.5 10.9 89.1 3.2 9.9 83.6 9.3 12.9 86.4 6.4 12.8 90.5 3.9 9.0
84.2 2.6 4.9 83.7 2.4 9.1 80.9 3.6 7.7 85.1 1.7 4.0 89.2 3.3 4.4
82.2 2.6 4.4 85.8 2.8 8.1 80.9 3.7 8.7 81.5 2.8 5.8 87.5 3.0 4.4
85.0 4.1 9.8 83.5 4.9 14.3 79.4 6.1 12.9 85.0 3.7 5.0 91.1 5.5 5.5
77.3 2.7 4.3 85.2 3.2 12.3 78.9 2.5 9.4 80.9 4.8 5.9 84.9 4.0 7.0
82.1 7.3 8.8 87.1 9.6 19.4 83.7 7.0 17.1 87.9 5.5 6.9 93.7 75 7.5
82.5 6.5 8.4 86.1 6.1 14.8 85.3 7.1 11.0 86.0 45 9.1 85.5 4.0 5.2
79.6 6.0 6.7 88.8 5.8 8.6 84.5 7.3 11.5 74.0 4.4 9.2 82.3 4.7 8.2
82.5 3.2 5.0 77.4 1.7 15.7 62.9 9.2 14.6 82.0 2.3 3.0 88.3 2.0 2.8
82.7 3.5 3.7 76.6 1.7 15.7 79.4 2.6 7.1 81.6 2.0 6.0 89.4 2.7 3.9
82.4 5.9 6.0 82.7 4.7 10.7 83.4 4.8 115 85.1 3.2 7.6 87.9 3.6 6.3
82.7 4.5 9.6 82.8 7.8 18.5 81.6 9.7 10.8 86.7 4.1 8.4 92.0 6.5 6.5
82.9 6.9 6.9 84.0 5.3 13.1 79.6 41 5.9 82.3 3.9 6.1 88.1 4.7 6.6
82.1 3.3 6.2 76.9 4.0 15.6 75.7 6.0 12.3 85.9 4.1 9.4 86.8 3.8 45
81.4 3.6 10.5 86.2 8.1 9.9 62.9 3.8 22.4 85.0 3.4 4.1 90.6 4.6 5.4
82.7 5.1 7.8 81.2 7.4 12.8 75.0 45 5.4 84.2 3.8 4.6 89.1 3.0 4.2
84.6 11.0 11.0 81.3 12.0 16.7 77.9 6.9 10.2 82.7 5.9 9.2 93.5 45 9.1
81.8 45 4.6 83.9 7.3 8.8 81.6 3.8 71 82.9 3.8 5.0 89.5 3.3 6.0
7.7 5.9 9.4 84.7 5.8 75 76.0 7.7 7.7 79.7 24 5.9 80.3 4.1 7.7
66.4 4.5 4.9 64.4 4.0 30.2 60.0 3.4 17.2 73.2 4.8 10.0 64.9 8.4 15.3
81.2 2.3 6.0 86.1 3.0 14.3 83.4 3.7 11.0 85.5 3.6 6.1 88.9 3.3 6.9
93.2 14.1 17.2 107.0 4.6 20.8 101.4 12.3 13.3 101.0 3.6 14.1 92.3 6.6 16.9
79.4 5.1 8.3 78.3 8.6 15.4 74.6 7.4 11.2 81.9 5.0 7.8 87.8 7.9 9.6
58.3 21.5 27.8 51.9 9.2 15.7 59.7 14.9 20.9 70.5 8.3 15.5 81.2 11.0 27.2
84.7 4.0 4.4 81.6 3.6 10.5 76.5 6.1 12.5 84.3 2.0 5.4 88.2 4.6 4.6
83.6 85 8.5 71.5 6.3 17.2 47.8 9.6 28.7 66.4 8.1 16.9 86.5 5.5 5.7
86.2 8.6 11.5 84.9 9.5 12.4 83.5 7.7 9.9 84.6 44 12.2 89.3 9.6 9.6
86.5 2.0 5.3 80.5 5.3 20.2 83.6 28.7 33.3 83.2 5.3 10.0 90.4 4.4 10.9
77.0 4.0 4.4 79.6 3.8 18.2 745 3.6 8.3 81.5 4.2 9.8 83.5 3.0 7.0
84.7 9.2 9.7 84.1 21.8 26.3 88.2 7.9 25.2 90.5 12.7 13.8 96.2 18.4 22.2
86.8 12.3 14.5 87.7 9.5 11.5 79.8 12.8 12.8 86.2 13.0 13.0 88.5 6.8 9.3
67.9 3.3 5.5 63.0 2.6 31.4 66.2 9.7 20.4 75.0 8.7 9.0 65.3 11.4 17.2
84.4 9.3 10.3 87.9 9.4 14.1 75.3 9.8 12.4 82.2 1.9 7.7 87.0 8.7 8.7
83.4 34 5.3 80.5 2.0 12.5 87.0 3.6 22.5 86.4 1.3 5.5 89.2 1.9 3.6
76.0 4.2 6.4 74.1 1.5 185 75.7 5.6 8.9 83.7 5.7 7.9 65.2 3.7 18.0
82.7 5.5 7.1 86.9 5.2 16.3 84.3 6.8 12.9 89.7 6.2 11.2 90.6 4.8 9.1
89.5 4.7 8.0 83.7 6.6 19.5 78.8 5.2 12.4 89.3 4.6 9.8 94.6 3.9 13.4
84.0 5.0 9.1 80.0 9.1 17.3 79.2 6.9 7.7 85.1 4.1 10.3 91.6 6.2 8.0
83.9 6.3 6.3 83.8 5.5 14.8 78.2 10.8 18.9 88.3 3.3 6.2 87.8 4.8 7.1
82.2 4.9 7.5 79.9 4.6 8.9 67.0 9.4 17.9 84.4 3.6 7.3 89.7 5.1 7.9
80.9 2.7 4.2 85.5 2.9 10.6 71.0 4.0 10.0 79.6 45 5.8 85.1 6.0 10.5
84.2 8.0 8.0 79.0 5.8 22.3 62.6 11.9 17.9 83.5 5.6 6.5 90.2 4.7 5.6
84.8 8.0 11.1 80.2 10.6 24.7 60.3 16.0 21.8 84.0 6.3 7.8 89.4 6.3 9.1
79.4 3.8 6.2 84.2 7.9 12.1 79.1 5.1 9.3 78.7 4.1 6.4 86.4 3.0 5.2
82.9 4.0 5.0 85.8 3.6 7.6 84.3 4.0 8.4 86.6 2.7 8.2 88.1 2.9 5.5
83.4 3.7 4.7 83.8 3.8 9.9 79.5 4.0 8.5 84.4 2.9 9.3 87.4 4.0 4.3
82.4 2.9 5.4 83.6 2.3 9.5 81.3 4.0 10.1 83.6 45 6.3 89.9 3.5 5.0
79.9 4.9 6.7 82.5 4.7 14.9 81.0 5.6 13.4 84.0 46 7.4 86.9 6.5 7.6
86.6 6.4 7.3 81.4 9.9 10.8 86.4 13.0 13.0 85.7 5.7 10.1 92.8 6.0 12.2
84.3 4.7 5.2 88.3 4.3 13.5 85.3 5.5 15.6 88.5 5.2 10.3 92.3 5.1 10.6
91.2 4.2 5.9 90.5 2.3 13.5 81.3 3.5 9.0 84.1 4.9 8.6 94.8 7.2 7.3
83.8 3.4 5.7 84.7 1.6 13.5 81.4 3.3 9.1 84.3 2.7 6.7 90.8 2.6 5.3
90.3 4.9 6.0 82.6 2.8 17.2 80.8 3.6 7.1 83.0 4.7 11.1 1124 5.4 10.1
83.1 2.7 5.4 84.3 1.6 12.2 77.1 3.7 7.5 84.2 3.3 6.8 91.4 3.5 4.9
83.8 4.0 6.3 83.2 5.9 9.1 80.2 4.7 10.5 86.8 3.2 5.0 89.5 2.4 5.3

83.8 4.4 6.0 85.7 2.7 14.3 78.3 3.7 9.0 77.9 5.2 8.2 98.5 3.4 4.6
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Table 1.
FASRAC
MRM .
No. Pesticides transitions . Wheat flour Soy beans Spinach
(min)
(m/z) Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,**

(%) (%) (%) (%) (%) (%) (%) (%) (%)
70 Dialifos 208>181 19.9 82.8 6.4 7.4 77.9 4.4 7.2 78.1 4.1 5.7
71 Di Allate 234>150 11.3 80.7 7.3 12.7 72.5 3.9 9.8 79.1 4.4 6.0
72 Diazinon 304>179 12.3 81.4 13.5 15.7 80.9 7.3 9.7 81.3 6.2 8.9
73 Diazinon oxon 273>137 12.0 83.2 6.9 9.8 73.2 6.7 9.6 78.8 5.9 5.9
74 Dichlobenil 171>100 7.5 64.0 3.1 13.8 60.3 3.9 18.5 68.1 4.7 8.8
75 Dichlofenthion 279>223 13.1 80.9 5.3 8.5 77.6 3.7 5.8 79.9 3.0 4.7
76 Dichloran 206>176 11.7 85.9 5.4 5.4 84.8 3.4 7.1 79.4 4.3 5.0
77 Dichlorvos 185>93 6.5 61.9 7.1 7.8 48.9 4.9 17.5 60.8 6.4 15.9
78 Diclocymet 221>155 15.2 98.0 7.1 14.4 81.9 6.5 17.0 85.0 6.8 10.6
79 Dicofol 139>111 14.5 82.2 2.9 10.8 715 3.2 8.3 80.8 4.4 6.5
80 Dicrotophos 193>127 11.0 80.9 5.8 11.8 83.5 8.3 11.9 72.8 5.5 6.3
81 Dieldrin 277>241 16.3 70.9 25.5 29.8 74.0 10.0 20.3 779 15.1 22.0
82 Diethofencarb 225>125 14.2 84.9 8.5 10.4 84.4 7.6 9.3 82.3 6.5 9.0
83 Difenoconazole 323>265 22,7 84.9 2.7 6.6 84.1 2.1 3.4 78.2 3.6 5.2
84 Difenzoquat 234>102 16.2 86.6 6.1 10.1 71.1 5.9 8.0 81.9 7.9 8.8
85 Diflufenican 394>266 17.9 83.5 3.0 9.1 78.0 5.0 8.3 82.0 4.5 6.3
86 Diflumetorim 298>127 15.6 80.6 2.8 13.0 79.5 4.4 12.5 86.0 3.0 6.4
87 Dimepiperate 145>112 15.3 79.0 10.2 15.5 78.1 6.7 7.0 82.8 4.6 5.0
88 Dimethametryn 212>122 15.0 88.1 7.9 10.2 76.1 7.0 8.4 834 7.8 7.8
89 Dimethipin 124>176 11.9 83.1 20.1 31.9 91.1 10.5 27.8 81.1 10.9 14.9
90 Dimethoate 229>87 11.7 101.9 4.2 14.8 106.0 8.8 14.2 102.8 7.2 7.5
91 Diniconazol 268>232 16.9 79.8 6.2 14.7 81.1 3.9 7.2 78.8 4.3 4.3
92 Diofenolan 300>186 17.5 90.1 115 16.5 82.2 10.1 12.4 87.4 7.2 12.4
93 Dioxathion 270>141 12.1 80.1 19.5 23.0 72.6 13.3 26.9 79.8 11.3 14.0
94 Diphenamid 239>167 14.6 81.6 8.8 15.9 85.2 7.4 10.9 86.5 9.0 9.0
95 Diphenyl 154>153 8.0 57.6 4.4 16.1 51.2 5.8 25.0 59.8 4.6 8.7
96 Diphenylamine 169>168 10.6 7.7 3.5 9.0 43.8 3.0 204 75.1 3.6 4.7
97 Disulfoton sulfone 213>97 15.6 88.3 5.5 10.5 86.5 7.3 9.1 80.4 5.3 7.8
98 Dithiopyr 354>306 13.6 83.3 7.6 11.2 80.2 5.6 5.9 80.2 6.9 6.9
99 Echlomezol 211>183 8.7 75.2 3.8 12.5 71.2 34 12.1 68.2 6.2 8.0
100 E-Chlorfenvinphos 323>267 14.8 85.1 6.1 11.3 74.7 7.8 9.0 83.3 4.7 5.5
101 E-Dimethylvinphos 295>109 14.0 83.4 2.2 3.7 81.6 3.6 5.5 81.2 3.4 5.7
102 E-Metominostrobin 191>160 15.9 84.2 3.9 8.1 81.0 6.0 10.1 83.5 5.8 7.4
103 Endrin 263>193 16.7 84.4 11.9 18.2 81.9 7.0 11.7 80.2 7.7 10.5
104 EPN 157>110 17.5 90.6 9.4 14.9 81.8 9.0 10.8 84.4 9.0 9.2
105 EPTC 189>86 7.7 66.3 8.3 18.5 62.4 4.3 23.7 63.3 7.1 9.9
106 E-Pyrifenox 262>192 15.5 74.8 12.4 21.1 76.7 114 17.4 4.5 6.9 6.9
107 E-Pyriminobac methyl 302>256 17.6 84.9 2.6 9.5 81.1 4.7 7.8 85.9 5.0 13.5
108 Esfenvalerate 167>125 22.4 89.2 2.6 6.5 80.1 1.8 4.3 74.8 3.7 4.2
109 Esprocarb 222>91 14.1 80.5 5.1 10.7 78.1 5.3 5.3 82.3 5.1 6.1
110 Ethalfluralin 316>276 10.8 90.2 5.4 12.9 87.2 4.1 8.9 75.9 6.1 7.4
111 Ethion 384>231 16.9 82.0 6.0 10.5 85.2 8.9 9.5 79.2 8.5 8.5
112 Ethofumesate 207>161 13.9 81.9 3.2 12.0 79.0 5.3 11.5 83.6 6.3 8.7
113 Ethoprophos 200>158 10.7 86.4 2.5 10.6 84.4 3.5 4.7 81.0 5.8 5.8
114 Etofenprox 163>107 21.5 84.4 3.1 6.4 75.3 2.3 4.0 76.9 3.5 5.3
115 Etoxazole 300>270 187 83.0 6.1 15.0 73.3 5.1 8.4 80.7 8.2 9.9
116 Etoxazole metabolite 333>276 18.8 84.5 5.1 13.8 81.9 6.8 7.8 82.0 4.0 5.3
117 Etrimfos 292>181 12.6 86.5 7.4 12.5 80.6 8.7 8.7 81.5 5.4 7.4
118 Famphur 218>109 17.4 81.3 3.2 10.1 81.5 8.3 9.0 84.5 3.7 7.6
119 Fenamiphos 154>139 15.8 84.7 9.4 28.4 75.5 9.9 19.8 61.9 12.1 16.5
120 Fenarimol 219>107 19.7 89.5 3.7 10.8 86.3 2.2 6.6 86.5 5.4 6.5
121 Fenchlorphos 285>270 13.6 84.3 6.2 7.6 76.7 2.7 10.6 80.8 4.4 4.8
122 Fenitrothion 277>260 13.9 82.7 6.9 9.1 79.8 8.4 11.2 77.2 3.4 8.2
123 Fenoxanil 293>155 16.6 86.6 87 10.7 82.8 3.4 18.5 81.6 4.8 6.9
124 Fenpropathrin 181>152 18.7 88.3 3.1 11.8 76.7 6.6 14.0 79.1 3.7 7.2
125 Fenpropimorph 128>110 14.3 78.7 6.4 8.5 70.7 4.4 9.2 78.3 4.9 5.5
126 Fensulfothion 293>97 16.8 90.7 6.0 11.3 91.8 4.2 71 78.7 2.8 4.1
127 Fenthion 278>109 14.3 79.2 9.8 9.8 73.2 4.7 13.5 69.1 9.2 9.2
128 Fenvalerate 167>125 22.4 87.6 2.5 7.1 79.4 1.2 2.6 75.9 3.5 4.4
129 Fipronil 367>215 15.0 79.0 20.0 20.0 76.9 9.7 23.9 85.1 15.2 15.2
130 Flamprop methyl 276>105 16.2 85.4 8.9 10.7 78.8 9.7 14.4 85.7 8.5 8.5
131 Fluacrypyrim 189>129 17.0 83.2 6.3 9.2 81.2 7.3 9.2 81.9 2.5 4.4
132 Fluazifop buthyl 383>282 16.6 83.2 8.3 12.7 80.1 6.3 12.1 80.7 4.3 6.0
133 Flucythrinate 199>157 21.4 87.7 2.9 6.6 83.7 2.5 4.8 74.2 3.0 4.2
134 Fludioxonil 248>127 16.0 82.9 6.4 8.6 71.8 6.9 7.9 83.8 4.2 7.4
135 Flufenpyr ethyl 408>345 16.7 86.5 5.0 10.1 83.5 6.8 9.7 78.5 9.5 9.5
136 Flumetralin 143>107 15.6 91.1 5.2 10.4 82.0 8.0 8.0 77.4 5.8 5.8
137 Flumiclorac pentyl 423>318 23.3 86.9 14 8.3 84.5 3.0 5.6 72.5 3.2 5.4
138 Fluquinconazole 340>298 20.5 87.1 3.0 10.5 82.4 2.5 3.8 81.4 3.5 6.6
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Continued.
FASRAC Official method
Apple Wheat flour Soy beans Spinach Apple
Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD* RSD,**
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
80.6 2.2 4.9 77.6 5.0 11.5 78.5 3.8 5.6 79.1 3.1 5.4 87.1 3.6 4.6
80.0 4.6 6.1 81.3 2.1 20.2 78.4 3.4 10.8 86.4 4.8 9.9 87.2 2.1 9.1
85.8 3.9 6.2 83.7 6.4 19.0 T77.2 6.6 16.7 86.5 5.0 8.9 90.3 5.0 8.1
81.8 6.5 7.6 79.4 5.0 14.7 7.7 4.4 9.3 88.8 4.1 9.7 90.2 5.4 7.9
59.8 4.3 9.3 44.3 5.7 47.4 54.9 8.6 27.2 66.7 9.2 10.0 50.8 127 24.5
83.2 3.3 4.4 814 3.0 16.9 76.4 2.8 7.4 88.2 3.0 7.9 89.8 2.4 6.0
79.6 3.8 4.8 85.8 2.5 12.2 79.9 5.5 11.2 84.3 4.1 6.6 84.0 3.9 4.2
51.5 6.9 11.5 43.0 5.3 19.8 32.7 6.4 20.4 56.7 4.6 16.6 50.4 2.0 15.1
85.1 7.9 8.8 80.7 89 13.3 82.7 5.8 7.7 94.2 5.3 28.2 87.6 2.9 8.0
82.2 3.6 5.4 80.7 2.5 11.6 75.4 3.1 5.0 83.1 2.5 6.5 85.2 1.5 6.7
78.4 7.0 8.7 78.9 4.0 10.2 79.2 5.1 9.6 71.6 6.4 7.6 79.4 3.8 7.6
79.4 17.0 17.0 79.7 10.1 19.1 69.5 20.4 20.4 86.8 15.2 15.3 85.6 11.0 16.9
83.5 4.7 8.2 89.5 9.3 9.5 81.0 4.2 7.0 87.9 5.1 10.7 91.0 5.9 8.5
82.5 2.9 4.0 84.8 1.4 89 84.2 2.1 6.8 81.9 4.0 7.4 90.0 2.5 4.6
81.3 7.9 7.9 80.5 5.7 9.4 85.0 10.4 17.3 86.1 2.4 7.1 92.4 6.9 7.2
83.9 3.4 4.8 81.5 3.4 15.0 81.3 5.2 9.2 84.4 2.4 4.5 88.3 3.6 4.8
85.0 3.9 6.4 82.5 3.0 15.1 79.8 2.4 7.5 87.6 3.1 6.2 92.8 4.3 4.5
81.8 54 7.5 YN 6.0 154 78.2 2.4 10.4 87.0 2.3 3.8 87.1 5.1 5.6
83.3 6.1 7.0 83.4 3.6 13.4 79.4 7.4 8.1 87.2 2.8 8.9 92.5 3.6 10.0
84.7 13.2 16.9 76.3 12.5 18.7 86.7 7.8 17.7 82.0 9.8 13.9 86.5 6.3 10.3
105.5 7.2 9.2 109.3 6.9 15.2 104.3 6.7 15.4 113.1 7.3 7.3 112.3 4.8 6.3
82.3 3.4 4.4 80.5 5.0 14.1 80.3 2.7 7.9 85.5 2.6 6.6 88.9 3.5 5.2
87.6 7.4 9.8 81.4 7.9 16.5 78.6 5.4 7.9 86.1 2.7 3.3 91.5 2.7 4.8
82.5 15.8 18.0 82.6 18.2 25.0 76.9 23.0 28.9 89.2 15.2 15.3 89.1 11.3 14.8
81.7 8.8 9.5 87.8 10.1 12.4 78.6 9.6 17.8 87.0 5.4 9.8 90.7 6.3 6.8
58.6 6.5 12.4 40.9 7.9 57.6 41.6 11.7 40.0 60.5 7.5 10.5 50.0 19.7 35.7
80.4 2.8 3.2 64.7 2.8 18.9 314 2.4 22.0 79.6 2.2 7.8 75.9 1.5 19.1
83.5 3.7 5.8 82.5 4.2 11.3 83.0 7.6 10.0 85.1 3.8 6.6 89.9 2.0 5.5
83.0 4.7 5.8 84.5 4.4 14.0 81.7 4.8 12.2 85.5 3.8 6.9 89.8 2.3 6.8
66.8 3.1 4.6 68.0 1.7 29.6 66.0 7.0 17.0 73.6 7.9 10.4 66.2 9.4 13.8
82.5 4.2 4.2 82.9 4.4 10.6 81.0 3.7 10.8 86.6 3.6 5.3 90.1 3.0 6.8
82.3 3.9 7.4 81.4 1.2 12.3 82.1 3.9 9.8 85.4 2.6 6.0 88.4 3.7 4.8
82.6 6.3 7.3 85.8 5.0 114 82.3 5.2 12.7 85.9 3.1 7.2 90.4 2.9 6.4
80.5 8.8 10.7 82.5 6.7 18.1 70.1 10.1 17.2 86.7 9.2 11.8 91.2 5.6 6.0
80.3 6.1 8.4 85.5 6.2 8.2 79.5 10.1 11.8 87.6 5.3 7.4 88.9 3.9 8.2
59.1 8.4 9.5 49.7 8.8 41.1 52.5 11.3 21.8 62.5 14.6 14.6 53.5 10.7 18.6
64.0 7.3 21.7 75.2 14.0 23.3 72.0 8.6 20.4 79.1 7.8 9.8 69.9 9.8 17.9
84.3 3.6 6.2 83.7 2.6 9.0 81.3 2.1 9.3 84.1 1.7 1.9 90.5 3.3 3.9
82.7 26 44 86.8 1.0 2.9 79.3 2.4 72 82.6 2.5 5.5 90.9 3.2 3.8
82.4 3.0 5.0 80.1 3.2 14.8 77.9 3.5 6.6 88.1 2.8 7.6 89.7 2.6 6.3
80.9 6.7 6.7 82.4 3.6 13.9 82.6 3.8 11.8 82.8 3.0 6.8 85.6 3.1 6.1
80.8 5.8 7.1 87.3 3.8 9.0 82.9 2.0 7.2 81.7 5.8 8.4 87.0 5.4 6.1
86.0 3.6 7.5 84.4 3.4 114 83.4 5.1 10.0 88.7 1.9 5.3 92.7 3.4 7.0
82.1 2.5 4.4 89.2 3.7 149 84.5 3.0 14.1 88.1 3.3 7.0 90.3 5.0 6.3
84.0 2.9 4.5 77.8 1.2 14.2 68.3 3.9 19.2 82.8 1.8 5.9 89.8 2.1 4.3
81.9 6.2 6.4 71.8 2.8 15.5 69.7 5.2 13.7 87.0 4.1 7.9 87.7 4.0 6.7
84.9 3.3 7.9 83.8 6.2 13.9 78.7 5.1 12.2 84.1 3.7 6.8 88.6 3.8 4.9
83.1 4.3 4.3 85.2 7.9 234 83.3 114 11.4 86.7 3.6 7.6 89.3 6.5 8.7
84.1 1.9 5.8 834 2.3 114 79.9 1.5 11.6 85.5 4.7 6.0 91.6 2.9 5.9
79.2 6.4 10.0 79.1 7.6 10.7 65.0 10.3 18.3 57.6 10.8 12.5 85.4 7.3 10.3
88.5 2.5 5.2 85.1 2.0 13.3 81.0 4.3 11.0 87.4 2.2 2.3 88.1 1.5 8.5
82.8 3.5 5.5 81.1 2.7 13.9 72.7 4.4 13.8 87.6 1.9 6.0 88.3 4.7 5.9
79.7 5.4 5.7 87.2 3.4 9.2 82.6 5.1 9.0 83.2 4.2 5.7 88.8 4.7 7.1
84.1 3.2 5.2 86.1 2.4 10.8 84.6 2.5 11.1 87.4 2.1 5.3 89.8 1.6 6.0
86.7 9.0 9.0 84.6 2.1 12.3 76.9 6.8 11.9 82.8 2.3 3.8 88.8 3.7 5.7
83.1 1.7 6.6 74.1 6.2 16.2 64.6 5.5 18.8 84.2 3.6 5.6 85.9 5.2 6.0
79.5 4.0 5.9 87.7 4.7 9.0 90.4 3.3 124 85.9 3.4 7.5 874 4.6 5.1
79.5 4.6 5.7 66.1 6.2 22.0 57.5 8.4 27.1 71.4 6.4 9.2 88.5 2.7 9.0
83.1 2.5 5.0 82.3 1.8 11.0 75.8 2.8 10.1 81.7 2.9 5.1 89.8 2.5 3.8
83.8 12.2 12.2 91.1 13.2 20.8 81.9 4.9 13.3 86.5 8.4 12.7 95.7 10.7 18.6
84.2 6.3 8.5 80.1 5.2 15.8 85.4 7.7 22.1 85.3 4.7 9.6 91.4 4.9 6.6
84.3 3.6 4.7 84.5 2.9 14.1 79.5 2.2 11.7 86.3 4.8 8.1 91.4 4.1 7.1
84.0 4.7 7.7 79.1 44 10.8 81.0 6.3 14.1 85.0 4.6 5.3 91.5 3.0 5.5
83.1 2.6 4.7 85.9 1.6 10.4 81.2 1.2 9.8 82.2 3.5 6.4 89.7 3.6 3.9
82.9 5.8 8.5 84.5 3.0 11.6 76.7 8.2 14.3 82.9 4.1 4.5 88.0 1.5 6.3
815 4.5 5.2 81.0 5.2 10.1 79.4 3.9 12.5 85.1 1.9 5.2 88.7 2.7 5.5
76.9 6.3 7.5 78.8 3.5 11.9 75.6 6.4 8.4 78.1 3.7 8.1 81.9 4.1 4.9
80.5 2.4 6.2 82.8 2.9 6.3 78.7 2.9 8.9 77.9 5.1 5.9 88.0 3.1 3.6

83.1 3.2 5.0 82.9 1.5 8.7 80.3 3.2 10.7 83.2 2.2 4.7 87.8 2.5 4.2
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Table 1.
FASRAC
.. MRM Wheat flour Soy beans Spinach
No. Pesticides transitions .
(min)
(miz) Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,**

(%) (%) (%) (%) (%) (%) (%) (%) (%)
139 Flurprimidol 269>107  13.2 85.2 4.3 7.5 79.4 3.3 7.9 80.8 5.7 5.7
140 Flusilazole 233>165  16.3 86.8 5.8 12.9 81.2 8.1 8.2 80.9 5.8 6.8
141 Flusilazole metabolite 250>235  11.0 60.2 11.4 40.2 75.7 10.2 10.2 70.8 2.9 6.6
142 Flutolanil 281>173 15.9 84.9 3.9 9.7 79.8 3.2 9.6 82.1 6.4 7.4
143 Fluvalinate 250>55 22.3 914 3.2 6.2 82.1 1.7 6.2 72.1 3.4 4.2
144 Fonofos 137>109  12.3 79.8 54 18.1 73.7 8.7 8.7 84.2 6.7 11.0
145 Formothion 126>93 12.9 55.4 13.3 13.3 48.5 12.2 20.8 41.4 13.2 13.2
146 Fosthiazate 195>103  14.7 86.3 8.0 25.6 91.0 16.3 19.4 75.2 14.4 14.9
147 Fthalide 243>215  14.6 81.0 8.1 94 79.0 8.7 9.5 83.4 3.9 6.5
148 Furametpyr metabolite 296>278 194 54.5 19.2 25.1 63.5 15.7 22.1 72.6 5.7 13.0
149 Furilazole 262>220 11.8 80.3 6.9 10.5 78.5 8.9 15.2 58.8 4.4 7.0
150 Halfenprox 263>235  21.3 84.0 2.1 9.2 76.8 4.7 5.6 71.3 2.4 3.9
151 Heptachlor 272>237  13.6 83.8 8.0 15.7 71.9 6.1 7.7 76.2 4.2 6.9
152 Heptachlor epoxide A 183>155  15.1 80.7 23.8 28.4 81.2 27.0 37.6 72.6 14.0 15.4
153 Heptachlor epoxide B 353>263  15.1 89.1 10.8 15.2 80.5 12.3 15.3 85.2 11.3 11.3
154 Hexachlorobenzene 284>>249 11.5 43.7 11.2 16.8 40.6 6.5 23.1 56.8 8.5 9.8
155 Hexaconazole 214>172 16.0 75.3 15.5 28.7 86.4 15.6 15.6 82.2 11.3 12.2
156 Iodofenphos 377>362  15.9 82.0 3.9 8.7 77.2 5.0 10.9 79.1 2.5 4.2
157 Iprobenfos 204>122 128 84.1 12.1 16.8 86.6 8.2 10.1 80.3 6.8 6.8
158 Iprodione 314>245 184 84.0 9.5 16.6 81.2 6.2 15.3 73.8 6.7 12.2
159 Iprodione metabolite 329>127 19.0 1075 16.2 23.0 93.9 19.1 23.0 78.9 17.6 19.2
160 Isazophos 257>162  12.6 86.6 9.5 13.6 82.1 7.0 9.2 82.5 4.7 7.4
161 Isocarbophos 136>108  14.4 84.6 5.2 7.3 83.8 4.2 6.3 79.7 5.3 6.1
162 Isofenphos 213>121  15.0 95.9 7.3 16.0 87.5 9.3 10.1 88.3 7.3 18.8
163 Isofenphos oxon 229>201 144 89.2 3.4 17.1 78.1 5.1 5.1 82.1 5.2 6.2
164 Isofenphos methyl 199>121  14.7 84.3 5.4 8.0 81.0 6.2 9.1 78.3 6.5 6.9
165 Isoprocarb 121>103 9.6 85.5 3.5 5.5 84.7 3.9 6.0 81.6 4.3 4.9
166 Isoprothiolane 290>118  16.0 82.4 7.2 10.1 84.2 8.3 10.4 80.3 6.6 13.2
167 Isoxadifen ethyl 294>204  17.3 83.7 7.6 11.4 76.3 4.5 9.3 81.7 7.7 9.8
168 Isoxathion 177>130  16.5 96.0 4.3 9.5 91.8 5.8 18.3 1.7 5.0 6.0
169 Kresoxim methyl 206>131  16.3 85.5 9.3 14.5 81.0 7.4 15.9 82.0 8.9 89
170 Lenacil 153>136  17.6 86.7 3.8 11.5 82.7 4.9 9.8 85.5 5.0 9.8
171 Leptophos 377>269  19.2 85.6 5.7 12.7 71.0 9.1 10.4 77.3 3.4 6.5
172 Malathion 173>99 14.0 87.2 6.1 9.2 80.6 5.7 8.6 81.1 3.9 4.1
173 MCP ethyl ester 228>141  10.6 81.5 3.4 11.5 59.3 5.1 15.8 80.1 5.4 5.4
174 MCPB ethyl 115>87 13.0 89.2 4.3 10.0 80.7 2.6 8.1 84.9 6.3 6.3
175 Mecarbam 131>86 15.1 89.1 31.2 31.2 94.8 15.2 19.5 79.5 12.2 12.2
176 Mefenacet 192>136 194 85.2 2.6 10.4 82.4 2.8 4.2 82.4 3.5 5.7
177 Mepronil 119>91 17.2 87.0 4.2 21.1 97.3 5.2 27.9 86.7 5.9 6.9
178 Metalaxyl 249>190 135 74.8 13.5 28.4 89.7 12.0 12.9 82.8 84 11.1
179 Methacrifos 208>180 9.2 82.6 2.7 6.7 77.8 1.7 6.1 77.2 5.6 8.9
180 Methidathion 145>85 15.4 86.7 5.5 9.5 81.9 4.5 8.7 84.0 7.3 7.7
181 Methoxychlor 227>169  18.7 88.1 2.7 8.0 81.0 2.6 8.3 78.1 34 6.1
182 Metolachlor 238>162 14.2 83.5 4.2 9.1 82.6 3.8 8.0 83.5 4.8 52
183 Metolcarb 108>107 8.8 85.9 3.9 6.6 85.4 2.4 5.8 78.6 44 6.2
184 Metribuzin 198>82 13.3 81.1 4.2 11.2 79.3 5.4 15.0 83.0 7.2 9.2
185 Mevinphos 192>127 8.3 84.1 3.8 4.8 81.8 2.3 3.8 75.2 5.4 7.9
186 Mirex 272>237  19.7 72.2 4.7 10.0 56.2 3.7 9.2 74.1 4.6 5.3
187 Molinate 126>55 9.7 78.1 6.4 11.5 73.9 4.7 7.5 78.4 7.5 7.8
188 Monocrotophos 192>127 11.2 83.4 10.6 12.6 84.7 14.0 15.3 74.5 10.1 10.1
189 Myclobutanil 179>125  16.2 86.0 7.7 10.6 86.9 5.6 7.2 82.7 6.3 8.5
190 Naled 145>109 6.5 60.4 10.9 10.9 43.1 9.8 23.2 61.0 7.2 17.2
191 Napropamide 271>72 15.9 80.8 5.6 11.6 86.9 6.9 9.1 80.3 7.2 10.5
192 Nitralin 274>169 180 87.5 10.7 15.0 86.5 5.7 13.8 73.9 7.7 7.7
193 Nitrapyrin 196>112 8.7 74.4 7.5 12.9 72.1 7.2 16.2 71.2 10.6 10.6
194 Nitrofen 283>202 16.6 1046 6.3 274 92.2 9.3 22.0 74.9 7.6 7.6
195 Nitrothal isopropyl 236>194 145 89.8 2.0 9.6 86.2 24 4.3 76.4 3.3 4.4
196 Norflurazon 303>145 175 87.5 6.9 11.1 87.7 5.7 5.7 83.2 5.3 8.1
197 o,p-DDT 237>165 170 80.3 11.0 17.2 71.8 1.7 84 78.4 7.2 8.0
198 Orthobencarb 222>100  13.9 82.1 6.1 12.6 75.0 4.3 9.5 83.8 2.4 5.6
199 Oxadiazon 258>175  16.1 82.9 10.6 15.8 77.0 6.0 10.3 79.0 7.2 10.8
200 Oxadixyl 163>132  16.9 81.2 5.1 10.9 80.5 3.0 6.1 84.8 4.5 5.3
201 Oxpoconazole fumarate 294>202 11.1 80.0 8.3 11.8 74.2 8.4 18.7 76.5 5.1 7.4
202 Oxyfluorfen 361>300 16.2 95.6 11.5 23.1 90.4 5.8 12.2 75.3 94 11.1
203 p,p-DDD 237>165 17.7 874 2.8 7.1 76.8 5.1 7.0 81.2 4.7 6.4
204 p,p-DDE 246>176  16.2 79.5 6.7 8.6 64.9 2.4 10.5 78.8 3.9 6.1
205 p,p-DDT 237>1656  17.0 84.6 3.0 8.2 75.0 2.6 5.8 79.3 3.2 42
206 Paclobutrazol 236>125 156 81.1 5.8 10.5 77.2 6.6 8.3 82.1 3.5 7.9
207 Parathjon 291>109 134 93.2 5.2 11.8 88.3 5.7 6.8 80.8 7.1 7.1
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Continued.
FASRAC Official method
Apple Wheat flour Soy beans Spinach Apple
Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,**
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
82.5 3.9 5.3 84.8 2.3 13.6 80.7 2.8 9.5 86.2 3.5 7.2 87.5 2.5 7.9
85.3 5.4 6.5 82.5 7.9 12,1 78.9 3.4 17.7 83.0 4.6 7.5 89.6 4.4 6.4
70.6 3.4 6.6 66.5 3.8 11.9 71.4 3.5 10.3 69.7 3.6 8.9 76.0 5.4 9.5
84.6 3.9 6.3 86.3 3.5 9.0 76.0 5.0 19.6 85.6 3.1 5.9 89.3 4.3 5.4
82.6 2.6 3.9 874 14 8.9 76.3 2.2 11.6 80.8 4.5 5.9 91.6 3.4 4.2
82.7 5.3 11.3 78.7 3.6 12.8 70.4 9.7 11.0 84.9 3.7 9.2 88.0 8.5 8.5
48.2 12.7 26.1 39.8 6.1 20.8 42.7 10.8 134 39.0 10.8 14.0 50.7 1.9 14.2
82.5 7.0 11.0 93.1 10.2 17.0 88.5 4.1 14.1 86.7 5.0 6.6 90.3 10.0 10.0
82.0 4.0 8.1 789 6.7 14.5 7.5 3.6 17.2 88.5 3.1 5.0 90.3 3.6 4.5
67.0 12.6 14.1 39.5 8.2 28.1 60.8 6.0 19.8 63.2 3.0 6.7 TL.7 13.5 16.5
78.2 6.8 11.1 81.5 5.2 13.7 70.4 25.6 35.6 56.7 3.9 8.5 77.7 5.1 19.4
80.1 3.9 4.5 79.5 3.0 8.9 66.6 4.4 12.7 76.6 4.7 6.1 88.5 4.0 5.0
80.4 4.2 7.5 76.5 3.4 15.3 63.7 4.3 20.9 86.7 5.0 7.8 88.6 4.2 5.6
82.8 13.4 20.1 73.0 20.6 27.9 62.8 10.5 32.8 93.8 7.5 7.6 94.1 7.1 7.9
87.9 6.9 9.9 78.0 12.7 17.5 68.1 10.1 16.2 85.8 7.3 8.5 84.5 5.7 5.7
43.9 4.4 15.6 44.4 13.9 54.0 27.6 9.3 25.7 60.2 8.3 15.3 46.2 16.2 28.6
81.8 9.9 9.9 82.8 19.4 32.3 83.8 6.9 8.4 83.0 9.0 11.5 86.1 7.2 8.5
83.2 3.4 7.3 83.7 3.3 7.1 72.3 4.2 12.2 86.4 1.2 4.9 88.8 3.4 5.6
82.7 6.5 6.5 84.4 6.9 16.6 83.6 5.9 12.0 88.1 4.5 5.3 88.0 4.2 7.2
78.6 7.7 7.7 89.3 3.1 11.1 84.9 6.5 15.3 77.0 6.4 8.1 85.2 4.6 4.6
71.0 24.4 24.4 93.4 19.8 24.0 104.8 19.6 29.9 80.1 8.7 12.2 92.1 23.2 23.2
82.2 6.0 11.5 86.3 8.6 15.4 74.0 8.5 17.1 88.2 10.2 11.5 89.6 5.5 6.6
78.0 2.8 7.1 81.0 6.2 10.1 78.5 3.8 8.6 83.4 3.6 3.8 85.0 3.8 4.3
88.5 3.9 6.9 85.7 4.2 11.1 80.2 6.2 15.3 85.3 2.9 6.4 95.9 3.4 8.2
83.6 4.7 5.5 82.9 5.0 10.7 78.2 4.3 14.2 87.3 2.8 5.7 89.9 2.5 3.9
81.1 3.9 5.2 84.2 2.5 11.9 86.7 3.3 8.0 84.4 2.9 5.8 90.7 4.9 6.0
82.7 3.5 5.2 88.1 2.3 14.2 85.5 2.4 12.2 87.0 4.2 6.3 89.3 3.0 4.5
82.9 8.2 10.6 80.8 10.7 18.7 78.8 6.6 17.1 88.0 8.7 8.7 88.4 4.7 9.4
79.3 5.8 7.6 81.9 7.0 11.1 81.3 4.6 10.1 85.3 4.2 4.9 89.1 4.4 5.4
85.0 5.2 5.2 93.4 3.7 11.2 87.8 7.4 10.3 78.3 3.4 12.6 90.6 4.3 9.4
86.0 11.6 11.6 83.3 7.3 11.0 82.9 5.8 134 86.7 2.2 2.4 92.2 2.2 5.1
83.3 3.8 4.9 80.1 4.2 12.2 78.0 4.5 9.4 80.4 4.7 8.8 85.2 4.1 7.6
84.9 4.4 5.6 76.1 4.2 13.2 61.6 4.3 20.7 81.8 3.6 4.6 88.4 5.5 6.0
80.8 2.9 5.4 83.5 4.1 12.7 83.9 4.1 9.2 84.1 2.2 7.1 89.3 3.2 4.4
79.6 4.3 7.8 854 3.4 20.1 50.2 7.1 18.9 88.1 3.5 12.4 89.5 3.2 9.2
78.4 8.3 9.3 83.9 6.8 16.1 76.9 7.3 13.5 86.9 6.5 7.8 87.0 4.2 4.8
83.9 104 11.5 7.6 7.1 38.6 85.0 23.6 23.6 91.1 9.1 12.3 88.4 6.2 16.9
83.4 3.0 5.0 85.7 1.2 9.8 83.1 2.9 8.9 84.8 2.2 5.7 89.8 2.4 3.2
84.2 9.1 13.6 794 1.3 10.7 76.2 2.4 13.5 83.2 3.3 9.0 80.2 3.6 8.3
83.9 7.7 14.0 84.8 10.0 13.9 86.6 5.2 21.7 87.5 4.6 9.6 93.5 5.5 6.8
77.0 3.1 4.1 78.5 2.5 20.3 76.3 3.4 14.5 82.3 9.8 9.8 80.9 4.1 8.8
83.6 3.1 5.8 85.5 2.7 8.8 81.2 3.4 8.6 87.3 2.5 4.1 89.7 2.8 4.3
81.6 4.4 4.4 86.4 1.3 11.1 79.6 3.9 8.8 82.3 2.7 7.1 89.0 3.3 5.2
82.0 4.9 7.3 83.3 1.9 14.0 81.6 2.5 11.8 86.9 2.4 6.2 90.1 2.7 5.7
81.8 2.3 3.7 89.9 2.3 15.8 86.1 3.0 14.1 84.3 4.7 6.6 88.3 1.7 5.1
85.9 2.9 8.5 79.9 5.2 16.1 79.4 6.7 10.3 85.5 6.4 8.6 78.0 7.7 33.3
79.7 2.5 3.4 82.3 3.3 17.5 78.0 1.9 12.4 80.5 7.7 7.7 84.9 5.6 6.6
82.8 2.5 5.0 67.1 2.4 18.4 41.0 6.1 26.3 77.9 1.5 3.4 89.0 2.5 4.3
76.7 2.8 5.1 74.0 3.5 24.6 74.8 3.7 374 84.4 2.5 9.6 81.0 2.1 9.4
75.3 4.4 4.7 73.7 7.4 11.7 72.4 4.8 8.7 68.7 8.8 10.3 71.2 1.7 9.6
82.6 5.5 7.9 83.8 3.7 7.8 87.1 3.3 17.7 85.6 2.4 4.1 89.0 3.2 5.9
50.5 10.1 11.4 44.8 8.9 19.7 29.1 9.0 27.6 56.8 5.8 16.2 50.9 5.6 15.1
87.7 7.1 13.2 89.0 7.5 13.5 76.4 12.9 22.0 87.3 4.0 4.0 88.2 3.6 8.9
78.6 10.2 10.2 88.0 10.1 12.2 78.1 16.6 18.6 69.4 5.8 12.7 78.4 4.6 6.9
69.7 5.0 5.0 69.8 7.1 28.8 69.8 9.4 15.2 75.6 8.7 11.0 69.6 6.5 10.6
79.0 5.1 7.4 66.8 9.2 36.2 64.3 8.1 334 80.8 2.7 5.6 83.4 6.0 6.0
79.9 2.7 3.9 83.6 2.7 9.5 81.0 4.6 10.7 79.8 3.5 6.8 83.7 2.7 4.7
81.8 5.7 5.7 82.9 5.2 11.7 79.3 5.1 9.3 86.2 3.7 4.6 89.2 3.1 5.8
83.3 3.5 6.7 80.2 11.8 12.8 64.5 2.6 19.5 84.7 2.1 3.7 90.0 3.1 5.4
84.0 4.3 74 86.3 3.1 10.1 77.0 3.7 14.3 87.1 2.3 9.4 91.1 3.6 6.5
85.8 4.9 8.5 81.9 3.8 15.2 74.4 10.3 14.1 84.4 7.0 7.0 87.6 6.4 8.9
83.6 5.4 6.2 84.8 2.9 9.2 784 5.4 124 86.6 1.7 5.2 90.0 4.7 5.4
80.7 5.4 7.8 90.6 8.8 17.9 86.7 7.5 14.7 84.1 7.7 12.1 89.7 6.1 8.7
789 6.9 7.6 86.3 9.6 18.5 85.2 6.2 18.3 79.3 8.8 12.3 85.1 5.5 6.5
82.9 4.5 5.4 82.6 6.3 11.6 64.9 3.8 8.8 76.3 2.0 11.7 83.5 1.7 7.1
84.0 6.0 6.0 T4.7 2.3 18.5 55.6 3.2 21.3 84.4 3.4 4.6 914 2.7 5.1
83.3 3.2 4.4 76.7 3.6 14.2 60.6 3.5 13.0 82.0 3.0 6.6 86.9 3.1 5.6
82.8 4.4 8.1 85.3 4.9 10.3 71.6 5.0 8.9 85.4 1.8 3.5 89.4 2.4 5.9

82.1 7.0 7.8 83.3 5.4 10.5 86.1 5.7 7.3 83.3 5.8 6.8 88.4 3.9 6.7
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Table 1.
FASRAC
. MRM Wheat flour Soy beans Spinach
No. Pesticides transitions .
(min)
(miz) Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD**

(%) (%) (%) (%) (%) (%) (%) (%) (%)
208 Parathion methyl 263>109 14.3 914 6.1 12.2 86.8 11.8 11.8 73.3 7.5 7.5
209 Penconazole 248>157 15.0 83.3 4.8 20.4 79.2 5.0 17.0 82.8 4.2 6.0
210 Pendimethalin 252>162 14.8 87.7 9.2 11.0 81.9 34 6.3 75.4 8.0 8.8
211 Pentachloroaniline 265>194 13.0 81.3 9.1 15.5 71.3 7.3 9.7 82.7 10.3 10.3
212 Permethrin 183>168 20.5 91.4 3.5 13.1 74.1 5.2 5.2 78.4 3.6 3.9
213 Perthane 223>167 16.6 94.0 5.1 17.7 82.5 3.6 8.9 78.4 4.6 5.3
214 Phenothiol 155>125 12.7 70.0 7.9 10.8 46.7 6.8 14.7 70.3 3.0 4.5
215 Phenothrin 183>153 19.1 78.6 4.7 6.6 78.0 14.6 14.6 76.1 7.1 8.0
216 Phenthoate 274>121 15.2 79.0 8.4 12.3 73.7 8.2 8.5 82,5 4.3 6.4
217 Phorate 260>175 11.3 79.7 9.2 11.9 71.4 9.6 12.0 68.3 10.1 115
218 Phosalone 182>111 19.2 93.1 7.0 16.0 85.2 1.8 5.6 78.9 4.8 5.9
219 Phosmet 160>77 18.5 84.0 5.6 7.5 82.0 3.9 6.3 77.3 5.1 5.1
220 Phosphamidon 264>127 13.1 83.8 6.6 12.3 81.8 11.9 12.1 75.4 9.3 9.3
221 Piperonyl butoxide 176>131 18.0 85.9 3.0 3.2 80.2 4.6 5.3 79.8 3.5 4.5
222 Piperophos 320>122 18.6 82.0 3.0 7.6 80.3 4.6 6.7 77.8 5.5 6.2
223 Pirimiphos ethyl 304>168 14.6 85.4 8.9 8.9 78.6 6.1 7.1 81.3 4.6 4.6
224 Pirimiphos methyl 290>233 13.8 84.2 15.9 17.0 75.2 13.9 19.2 814 15.5 15.5
225 Pretilachlor 238>146 16.0 87.9 7.7 14.0 74.2 5.4 6.1 81.4 2.4 8.1
226 Prochloraz 308>195 20.5 85.9 3.6 7.4 79.7 4.3 8.2 71.6 3.5 5.8
227 Profenofos 337>267 16.1 81.1 9.4 9.4 78.3 7.9 14.0 8.7 6.5 6.5
228 Prometon 225>168 11.8 82.7 8.2 18.7 75.3 9.3 10.0 85.5 5.6 5.6
229 Prometryn 226>184 13.6 82.5 9.4 10.3 79.6 8.1 11.0 83.0 7.2 7.2
230 Propachlor 196>120 10.4 83.5 4.9 7.1 83.9 2.5 4.3 81.1 4.8 5.0
231 Propanil 161>99 13.2 83.5 8.3 10.3 82.1 3.9 8.4 82.6 6.8 6.8
232 Propaphos 220>140 155  81.0 3.2 5.2 72.4 3.2 9.2 70.5 2.1 8.2
233 Propargite 135>107 18.0 81.8 10.7 12.8 72.5 7.2 9.2 81.3 7.1 8.8
234 Propazine 214>172 12.0 774 6.7 11.6 76.6 7.1 9.6 83.8 5.7 6.3
235 Propetamphos 194>166 12.2 91.8 17.8 30.3 86.3 134 134 86.0 11.0 12.4
236 Propham 179>137 8.7 83.8 5.7 6.0 83.3 4.6 6.1 78.4 4.7 6.8
237 Propiconazole 259>191 17.6 84.9 6.8 8.4 75.3 T 154 15.4 834 10.9 11.0
238 Propoxur 152>110 104 86.3 4.6 7.0 86.3 3.0 5.3 81.9 3.6 3.8
239 Propyzamide 173>145 12.3 83.6 5.1 11.7 84.7 5.1 7.3 85.0 6.0 8.9
240 Prothiofos 267>239 16.0 715 6.8 8.5 70.3 7.2 10.8 78.1 5.9 9.2
241 Pyraclofos 360>194 20.0 86.9 2.8 8.4 83.1 1.9 3.0 82.0 3.3 5.9
242 Pyraflufen ethyl 412>349 17.6 82.4 5.6 11.0 82.6 6.9 8.5 83.4 6.8 8.2
243 Pyrazophos 373>232 19.7 88.4 5.2 12.0 82.0 4.9 12.8 82.1 6.1 7.3
244 Pyributicarb 165>108 18.3 86.2 2.4 5.7 80.5 2.7 4.6 76.9 3.7 6.0
245 Pyridaben 147>117 20.5 83.4 2.4 9.5 76.6 2.2 4.3 T7.4 3.2 6.0
246 Pyridafenthion 340>199 184 89.8 5.6 18.6 90.8 2.3 6.5 81.7 6.3 10.9
247 Pyrimethanil 198>156 124 84.6 12.3 19.8 83.2 54 11.8 83.4 8.1 12.2
248 Pyriproxyfen 136>96 194  83.0 2.6 9.8 78.2 2.3 2.4 81.1 45 4.7
249 Pyroquilon 173>130 12.3 83.5 10.2 10.7 83.8 5.7 15.3 84.1 3.6 6.7
250 Quinalphos 146>118 15.2 83.8 6.1 14.2 82.0 5.8 9.7 83.1 3.2 7.0
251 Quinoclamine 207>172 14.1 85.4 6.0 8.7 87.9 3.9 7.0 79.7 5.0 5.3
252 Quinoxyfen 237>208 17.56 86.1 3.3 10.9 76.3 2.8 8.7 87.9 5.2 14.3
253 Quintozene 249>214 12.0 88.2 8.0 13.7 79.2 17.2 17.3 71.8 4.7 10.4
254 Salithion 216>201 11.1 78.4 5.3 17.7 77.2 8.2 12.2 82.6 6.4 6.5
255 Simazine 201>138 11.8 80.4 13.1 13.1 76.9 8.0 17.3 85.6 7.9 7.9
256 Simetryn 213>170 13.5 85.5 6.9 8.9 86.8 7.0 8.3 81.8 6.5 9.7
257 Spirodiclofen 322>139 17.2 83.2 6.7 10.1 62.3 14.4 14.4 68.6 7.1 8.0
258 Spiroxamine 100>58 134 70.4 20.2 20.2 63.9 14.6 20.3 76.9 10.3 10.8
259 Sulfotep 322>202 11.1 74.7 7.5 14.7 75.8 8.7 15.7 71.8 9.0 9.0
260 Sulprofos 322>280 17.2 78.9 13.8 13.8 61.0 13.3 18.0 65.2 5.7 11.6
261 Swep 219>187 11.9 81.9 8.2 14.9 80.2 4.7 5.4 82.2 5.2 6.0
262 TCMTB 180>138 15.9 88.4 5.3 10.4 72.8 71 8.5 48.9 9.8 12.7
263 Tebuconazole 250>125 17.9 81.3 2.6 8.3 79.9 4.7 8.5 82.7 5.5 8.3
264 Tebufenpyrad 333>171 18.8 85.8 5.9 10.2 81.7 3.1 4.5 80.7 5.9 8.1
265 Tebupirimfos 318>152 12.8 814 6.6 10.1 75.4 14.7 14.7 81.0 6.7 9.8
266 Tecnazene 261>203 10.2 81.6 5.2 6.2 - 74.5 4.3 9.8 77.0 3.5 5.4
267 Tefluthrin 197>141 12.6 83.1 13.4 134 75.1 6.5 8.7 77.4 4.9 4.9
268 Terbacil 161>88 12.6 85.5 11.4 13.0 82.4 10.9 10.9 80.0 4.7 7.8
269 Terbucarb 220>205 13.2 79.7 5.3 11.6 76.0 3.7 9.1 81.8 4.5 6.9
270 Terbufos 231>175 12.2 81.3 5.1 10.5 76.4 6.5 9.4 74.9 9.5 9.5
271 Terbutryn 241>185 13.9 83.7 5.8 8.0 81.3 4.8 6.1 81.9 3.8 7.6
272 Tetraconazole 336>204 4.4 84.5 9.3 12.2 82.1 13.3 18.1 81.4 8.9 9.8
273 Tetradifon 227>199 19.1 89.2 6.8 12.2 78.5 7.4 7.4 84.1 9.0 9.3
274 Tetramethrin 164>107 18.6 87.8 2.8 9.1 81.5 3.7 5.2 77.6 7.2 7.2
275 Thenylchlor 288>141 17.8 82.6 5.3 6.1 84.4 7.3 10.3 85.0 3.8 5.1
276 Thiazopyr 327>277 14.1 83.7 8.3 9.8 73.7 7.5 9.0 79.6 11.6 11.6
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Continued.
FASRAC Official method
Apple Wheat flour Soy beans Spinach Apple
Recovery RSD;* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,**
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
79.4 7.2 7.2 86.4 4.4 8.4 84.2 13.5 14.3 80.9 4.7 10.1 85.5 6.0 8.0
84.5 6.0 7.6 80.4 3.6 14.0 78.9 5.4 14.1 89.5 4.5 10.9 96.4 3.7 13.5
78.0 6.1 6.1 82.2 4.6 14.9 75.9 5.4 8.5 82.2 6.8 6.8 86.6 4.9 7.6
86.6 6.5 7.9 76.2 7.3 16.7 62.6 8.9 22.1 84.3 6.5 7.0 85.7 3.7 5.3
85.8 1.9 5.8 79.5 2.5 11.8 65.5 5.5 19.8 83.2 2.5 6.8 91.7 2.2 5.9
83.9 2.9 5.4 67.0 5.8 28.3 51.5 7.5 50.5 84.0 1.7 5.9 89.4 2.7 5.0
713 8.7 9.1 64.7 54 11.2 30.4 9.2 13.2 66.1 8.3 11.3 75.7 4.5 6.6
81.3 6.5 7.0 76.5 5.4 17.5 58.9 10.7 274 82.1 3.9 6.2 90.2 5.0 8.5
84.0 4.5 6.5 79.9 5.3 14.5 69.4 8.2 15.0 79.5 8.5 8.5 93.0 3.2 7.8
78.1 7.2 7.2 72.1 4.8 26.5 58.8 8.4 20.9 64.2 4.4 74 80.8 5.0 14.0
84.8 2.9 4.8 90.6 6.8 16.6 81.2 4.0 12.1 82.0 2.7 6.3 87.9 2.7 9.9
80.2 3.7 4.8 83.1 1.1 4.2 80.0 2.7 7.7 .9 3.5 3.5 85.8 3.5 4.7
80.0 7.4 8.6 81.7 6.0 15.8 81.6 10.3 13.9 81.9 4.4 7.2 86.0 2.8 4.5
84.4 4.5 5.6 80.6 1.5 11.3 73.9 4.7 144 85.2 1.9 6.5 87.6 2.4 4.9
81.3 3.6 6.9 81.7 2.0 13.4 77.5 7.5 10.1 83.3 3.2 4.9 88.5 3.0 3.7
83.2 4.2 8.3 81.6 4.8 14.2 80.6 2.5 8.1 86.5 34 7.0 89.3 3.4 7.1
86.2 9.2 12.5 84.8 8.8 26.2 77.4 5.8 14.7 834 8.0 10.9 88.8 10.0 10.5
84.4 3.7 4.9 81.4 4.6 15.0 77.9 3.5 15.1 86.6 4.6 8.9 89.7 4.2 7.1
76.7 4.3 4.4 81.5 2.3 8.8 74.9 6.3 10.8 73.2 4.5 5.5 77.3 1.9 12.3
80.9 6.2 6.8 84.5 5.0 12.6 82.4 5.8 20.5 80.2 3.8 7.9 87.0 3.3 7.5
84.0 5.4 6.0 85.9 3.3 16.0 82.4 5.5 15.3 89.0 5.8 8.2 90.7 4.5 9.6
84.0 6.3 7.0 84.8 7.0 16.7 81.3 4.5 11.3 86.5 3.3 8.3 894 4.2 6.3
81.3 2.7 5.6 86.1 1.7 14.9 84.8 2.0 12.0 88.0 4.6 8.1 94.0 17.3 17.9
84.1 2.5 3.6 83.5 5.9 11.5 81.0 3.7 7.4 86.9 2.9 6.5 89.0 4.8 5.7
81.6 4.9 4.9 75.2 2.3 10.0 60.7 11.0 17.3 59.6 5.5 10.1 86.1 2.3 5.0
87.7 4.8 9.6 78.4 2.8 13.8 68.1 11.6 22.7 84.9 3.0 5.3 90.9 3.8 7.3
83.7 5.4 7.9 82.5 7.2 18.5 79.0 2.8 18.3 87.8 6.2 13.8 92.4 2.8 7.0
89.8 4.6 6.6 87.1 5.2 10.7 93.8 7.8 12.0 90.5 4.5 13.9 97.56 5.1 16.2
82.7 3.3 6.0 88.0 4.5 25.6 88.9 5.8 19.5 87.2 8.7 11.0 88.5 4.6 7.9
84.1 2.2 6.3 81.7 7.6 9.7 78.1 6.6 114 86.5 8.3 10.3 87.6 6.3 7.0
82.1 2.3 5.2 86.9 2.6 9.6 86.8 2.0 9.1 88.4 3.9 7.8 91.8 5.1 6.0
81.7 5.8 6.4 78.6 3.7 6.9 72.8 5.6 11.3 86.3 3.2 3.7 87.7 2.9 4.5
84.1 2.9 6.0 76.7 5.0 16.2 63.6 5.3 15.2 86.1 3.9 4.0 90.7 5.8 7.5
82.9 2.1 4.7 86.7 1.6 10.2 80.4 3.6 11.8 84.1 2.9 4.9 89.6 2.5 3.4
84.8 5.4 5.7 81.5 6.2 14.4 79.5 4.4 135 85.4 4.0 4.1 84.6 3.3 7.4
82.0 5.4 7.8 83.1 5.1 10.0 779 4.7 12.9 83.3 6.3 74 91.5 5.8 5.8
81.9 3.4 4.8 82.8 2.8 11.5 73.0 2.3 10.2 79.4 2.1 5.3 86.5 2.5 5.5
82.6 3.2 4.8 75.9 1.9 12.0 68.3 2.7 14.1 85.1 2.1 5.9 88.6 2.5 4.3
82.5 5.2 6.5 87.6 6.7 19.8 84.8 2.4 6.2 80.9 8.2 11.3 86.7 3.2 6.6
82.9 7.8 12.2 82.0 9.3 14.2 72.7 6.9 10.2 85.5 5.7 7.2 84.2 6.6 7.6
82.4 3.8 6.4 80.9 2.9 10.8 72.5 2.9 12.8 83.1 2.1 5.2 87.7 2.8 5.1
81.6 5.0 5.5 76.7 4.7 8.4 73.8 3.6 12.4 84.5 2.0 5.6 84.9 3.2 3.8
84.6 5.4 6.6 81.6 5.6 12.6 76.1 4.4 9.7 85.9 2.8 6.0 87.7 5.5 6.3
70.0 3.1 14.0 85.0 5.4 8.6 78.7 5.3 8.6 82.1 1.9 2.9 68.0 10.6 14.7
85.9 2.0 7.6 785 3.8 114 68.1 5.5 16.6 84.5 3.3 4.0 88.5 3.8 4.4
76.4 9.1 9.1 80.0 4.5 18.4 65.9 5.2 19.5 83.1 6.9 10.6 87.0 6.6 8.8
80.3 4.7 5.3 86.8 2.9 17.7 80.5 4.8 19.8 88.1 5.7 18.1 89.4 3.1 7.1
80.2 9.3 9.3 824 10.9 25.9 81.9 7.6 18.6 88.6 6.0 11.8 88.6 2.7 8.5
82.0 4.2 7.5 85.4 3.2 13.9 82.6 10.0 15.1 87.6 4.6 5.5 89.2 5.9 7.6
79.8 7.3 7.3 69.0 5.5 13.5 49.1 8.0 24.1 64.4 7.5 9.2 82.3 3.8 5.9
80.5 14.6 14.6 68.7 5.7 19.4 69.2 5.8 15.5 82.9 5.2 7.0 83.3 3.8 11.1
81.7 6.5 6.5 86.2 5.2 21.0 81.2 5.3 19.8 88.2 7.1 13.4 90.9 3.4 94
80.7 5.9 7.5 67.2 8.6 16.8 46.2 16.1 27.7 64.0 11.0 11.0 82.7 6.9 6.9
82.1 3.7 5.6 86.6 5.4 13.6 79.5 3.6 17.5 90.1 2.6 8.7 92.1 3.1 8.5
79.5 5.5 6.4 71.0 3.2 5.8 63.9 7.2 14.0 72.5 3.7 7.1 87.3 4.2 4.9
83.5 3.6 6.5 85.5 4.7 13.4 78.5 5.1 14.3 84.9 3.6 5.9 89.9 2.3 3.9
81.6 3.3 5.7 82.8 4.7 13.4 78.2 4.3 12.2 86.5 2.5 4.0 89.0 2.6 4.0
82.9 6.3 9.8 79.4 5.4 21.7 72.6 7.1 19.6 87.4 3.7 9.8 92.0 5.0 5.8
75.3 3.5 3.7 76.7 3.5 21.1 67.3 4.1 15.8 83.2 4.6 7.5 80.0 3.9 8.1
83.6 3.5 5.1 82.2 5.6 16.1 70.0 5.9 18.7 87.6 2.9 6.1 89.3 5.1 6.1
84.1 8.5 8.5 86.4 6.2 84 82.6 7.3 10.1 84.3 4.0 6.4 87.0 14 5.6
84.3 4.0 6.3 82.7 1.8 14.9 77.1 3.1 14.4 89.5 3.5 5.6 91.2 4.0 7.6
80.7 3.5 6.1 789 4.1 19.5 66.3 5.1 16.5 75.4 4.9 9.9 87.6 2.3 7.9
81.8 6.2 7.1 85.7 1.5 10.2 80.9 4.2 12.5 87.5 2.3 6.8 89.8 3.6 4.8
82.6 3.6 8.1 81.0 5.5 16.3 83.4 9.3 14.9 85.4 5.4 8.4 88.5 3.3 7.3
84.1 4.5 7.9 78.7 6.1 14.2 674 6.9 18.0 84.9 3.9 5.2 90.5 5.1 6.3
79.2 2.2 5.5 89.9 5.2 18.4 77.6 3.5 11.9 82.1 2.5 5.5 92.8 4.3 8.3
82.5 4.6 5.7 83.4 6.9 9.9 82.2 6.9 10.3 86.7 5.1 5.1 88.6 5.1 5.6

82.2 4.6 9.2 84.1 5.8 10.6 86.9 3.9 11.0 91.0 6.4 8.3 95.2 4.4 4.4
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Table 1.
FASRAC
MRM .
No. Pesticides transitions . Wheat flour Soy beans Spinach
(miz) ) R RSD,* RSD;** Recovery RSD,* RSD,* R RSD,* RSD,**
ecovery 1 o ecovery 1 ) ecovery 1 2
(%) (%) (%) (%) (%) (%) (%) (%) (%)
277 Thicbencarb 100>172 14.2 83.3 7.6 14.1 88.3 5.4 9.2 80.5 4.8 4.9
278 Tolclofos methyl 265>250 134 81.2 2.3 7.5 77.9 3.2 7.0 82.4 4.3 5.8
279 trans-Chlordane 373>266 15.5 86.1 7.0 10.1 80.0 9.0 13.8 80.2 4.0 9.0
280 trans-Nonachlor 407>300 17.0 76.9 5.9 14.2 72.1 12.3 12.3 78.8 5.0 7.5
281 Triadimefon 208>111 14.4 82.5 9.3 11.2 87.0 10.2 11.8 81.7 7.4 7.4
282 Triadimenol 168>70 15.2 80.6 104 13.8 79.2 10.8 14.2 82.7 4.9 12.0
283 Tri-allate 268>184 12.7 84.6 4.3 7.2 76.6 2.9 3.8 80.4 4.1 8.0
284 Triazophos 161>134 17.2 81.9 7.4 15.7 81.4 4.3 5.0 80.5 5.4 8.4
285 Tribufos 202>113 16.2 74.8 10.6 24.2 78.4 6.6 10.2 79.0 7.6 12.4
286 Trichlamide 148>121 15.6 77.7 4.6 10.0 73.1 8.8 11.7 70.2 8.0 11.9
287 Triflumizole 278>173 15.3 83.3 13.1 18.6 81.7 22.2 27.2 73.0 9.5 14.4
288 Trifluralin 306>264 11.0 86.9 5.5 11.0 85.1 3.5 6.5 74.2 4.3 5.3
289 Uniconazole-P 234>165 16.2 82.1 8.3 13.0 78.7 7.6 13.9 84.8 6.8 7.7
290 Vinclozolin 285>212 13.3 81.3 11.4 16.6 79.1 12.5 14.3 81.6 6.6 9.4
291 XMC 122>107 10.3 89.9 4.5 7.0 90.1 3.7 5.2 82.3 5.7 6.4
292 Z-Chlorfenvinphos 323>267 15.1 83.1 6.4 13.8 78.1 14.3 14.3 85.0 6.2 9.7
293 Z-Dimethylvinphos 295>109 14.2 83.7 5.4 8.5 82.5 8.1 9.4 78.0 6.1 6.1
294 Z-Metominostrobin 191>160 16.3 88.3 6.9 134 89.1 2.1 6.7 79.2 4.3 7.4
295 Z-Pyrifenox 262>192 15.5 74.8 12.4 21.1 76.4 11.4 16.9 74.5 6.8 6.8
296 Z-Pyriminobac-methyl 302>256 16.7 87.1 4.8 10.8 83.6 5.0 7.4 81.3 5.3 6.9
297 «-BHC 219>183 114 82.8 6.2 12.2 75.8 4.3 10.8 81.9 3.5 6.2
298 «-Endosulfan 241>206 15.8 72.1 31.5 36.3 715 35.8 39.6 90.9 6.1 11.3
299 ﬂ-BHC 219>183 11.9 80.4 10.7 23.8 79.0 9.4 134 84.4 7.0 10.2
300 B-Endosulfan 241>206 16.9 75.6 114 30.2 75.2 15.7 294 84.1 9.2 12.7
301 y-BHC 219>183 12.7 82.4 8.9 12.0 82.8 6.5 10.0 81.2 6.5 9.2
302 6-BHC 219>183 12.1 84.6 6.1 14.6 75.0 114 14.4 81.2 11.2 11.2
*: RSD, of repeatability
**. RSD, of within-run reproducibility
Table 2. Summary of result comparison table
FASRAC
0% = R - Within-run .
Category Pesticides Recovery Percentage (;p;a)aot/a)b ility Percentage reproducibility Percentage Mee.tmg.: Percentage
<120% SD%) <25 (RSD%) <30 all criteria
Wheat flour 302 291 96% 298 99% 295 98% 285 94%
Soy beans 302 281 93% 299 99% 299 99% 278 92%
Spinach 302 284 94% 302 100% 302 100% 284 94%
Apple 302 284 94% 302 100% 302 100% 284 94%
Official method
0% = R bili Within-run .
Category Pesticides Recovery Percentage ( epea: abihty Percentage reproducibility Percentage Mee.tmg. Percentage
<120% RSD%)<25 (RSD%) < 30 all criteria
Wheat flour 302 277 929% 302 100% 291 96% 273 90%
Soy beans 302 232 77% 300 99% 293 97% 229 76%
Spinach 302 281 93% 302 100% 302 100% 281 93%
Apple 302 284 94% 302 100% 300 99% 283 94%

B (70~120%), BEATHEE (RSD%<25%) B X UHEW
FE (RSD%<30%) WCEA LA L, FEEDOR
MECIIBEEL-REITI2BETH o 72,

BECHAAEZIET S L, KEIZ3 L TFASRAC
DOFUETIZ 281 BV HEM (70~120%) [CHEE L
DXL, FEEOWMETIZ232BE L EFRALN, /&
Z 4T H FASRACORIMLE @ F AS B iEME (70~120%)
WWHEAL-BEN14BES o7 FAEOMLEDCE
BEOKT#5I&EI LAERNE LT, ERMTRICIBNT

FASRACTW 7 F= MY NI KB EMMEZ 20T -
TVWAHDICH LT, FEETEREHHZFLEVI ENK
EnEEzZohiz, ZHIPMERPREDIT) BITINA
BRDAZTENDREE S &R, TORBTHEEIE
bL, ECEMEZRRBERPHEPIC T oo VEEFHOR
ELECHEMEISBVRERICEEL S D EELLR
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October 2014 PR EBRTLEEE (FASRAC) % v/ B —F SR U 5 229
Continued.
FASRAC Official method
Apple Wheat flour Soy beans Spinach Apple
Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,** Recovery RSD,* RSD,**
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
82.9 3.7 4.4 81.1 6.0 12.8 80.6 4.1 5.7 84.3 2.6 6.4 88.3 1.5 2.8
82.6 4.4 8.2 82.2 4.6 16.7 77.2 3.7 13.7 88.1 1.2 5.9 89.1 4.0 5.6
84.2 8.0 8.0 78.9 5.8 22.3 62.6 12.0 17.9 83.5 5.7 6.5 90.2 4.7 5.6
83.3 4.4 8.1 5.7 5.7 17.9 58.3 6.4 20.4 84.0 4.6 6.6 90.2 6.6 6.7
87.2 6.5 10.3 82.6 13.0 17.0 82.5 10.6 12,5 89.8 6.1 6.1 89.6 3.7 7.4
83.9 8.0 8.0 81.3 5.8 12.3 85.3 12.1 12.3 94.7 2.1 5.9 89.3 4.3 6.4
81.1 3.7 5.1 77.1 5.8 18.0 69.2 4.8 15.3 86.0 5.9 7.1 88.6 4.8 5.6
82.1 4.1 4.1 83.5 6.1 13.2 81.9 4.9 13.3 83.9 4.3 4.7 89.4 2.7 4.4
79.5 15.2 15.2 76.2 8.5 174 73.1 15.5 25.4 80.7 5.1 12.2 90.3 8.2 10.5
71.2 5.8 7.2 75.7 5.1 18.1 68.3 6.1 19.3 68.0 3.6 8.1 78.1 3.5 8.0
75.5 17.2 17.2 77.3 20.8 29.2 62.9 16.6 19.3 74.0 10.6 10.9 69.2 7.9 271
78.6 2.6 4.5 84.8 2.7 13.2 80.6 2.1 8.2 80.9 4.7 6.0 86.3 3.0 6.0
82.8 5.3 6.0 81.8 11.5 14.9 80.3 10.2 24.4 89.6 5.3 7.8 91.6 5.1 7.8
87.1 2.4 8.0 85.0 14.5 16.6 79.6 8.6 23.5 87.9 5.9 6.7 91.1 7.1 7.9
85.3 3.2 4.4 89.2 1.0 10.7 86.3 3.0 10.3 84.8 5.2 5.9 88.5 2.7 3.3
82.9 4.6 9.0 85.7 6.2 104 82.7 5.1 9.5 86.8 5.7 5.7 88.7 6.1 6.1
79.6 5.5 5.5 83.3 4.3 15.6 81.5 4.4 9.0 86.4 3.3 5.4 89.4 3.0 6.3
81.5 41 4.7 86.3 3.6 12.6 85.4 5.8 7.5 82.5 3.5 7.4 84.1 10.3 10.3
64.0 7.3 21.7 75.1 14.0 23.2 72.1 8.6 20.4 78.7 6.6 9.6 69.8 9.9 17.9
83.1 4.3 4.8 83.4 2.7 9.1 81.4 3.4 8.5 86.4 2.5 4.7 88.8 3.3 6.0
77.6 6.2 8.1 83.7 1.7 18.0 73.0 4.3 15.4 89.6 5.6 10.2 87.2 2.0 9.6
77.3 126 17.5 78.2 21.1 29.8 63.8 23.9 30.8 84.6 6.4 22.7 85.8 9.2 16.4
83.1 6.3 11.5 83.9 7.2 18.1 77.1 8.1 16.6 86.4 3.7 10.4 91.7 3.5 7.3
77.5 12.0 16.6 82.1 14.2 16.6 68.5 13.2 25.9 88.2 7.2 8.1 90.9 115 11.5
84.1 3.5 7.2 91.2 6.4 14.7 76.8 8.7 18.7 88.7 6.7 8.4 90.6 5.9 6.1
83.1 7.1 9.5 83.1 5.0 13.5 78.3 3.0 14.3 88.3 6.4 11.8 90.2 6.0 6.0
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