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() 0.4
CHE(g) 1.9
2(q) 75-85
HIELZ! A(ug) 48
HEF FEZEl(ug) 534
H|EF2I B6(mMg) 0.51
H|EtZl C(mg) 144
E(mg) 1
O0ta4|&(mg) 23
ZE(mg) 322
Z4Ato|2l(g) 0.01-6.0
zg
OtATZEHA (mg) 50
2[& (g) 6.8
Z&(g) 0.2
Et21=(g) 69.9
X|e(qg) 8.9
A E oL X](Kcal) 390.0
H(mg) 475
L|0kl(mqg) 48
ZE(mg) 200.0
2l(mg) 260.0
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2|2 E2tl(mg) 0.19
LIE&(mg) 30.0
E|0}21(mg) 0.09
=(9) 6.0

Ol AP0 = L EESEC =2 H| &8 18{sto] 0jE

UK HY HEEHE BMERES Fs| HHSIASLICH

o|8fol| BHER|A S HHE stol 9l WIISHY| 9(3t 5| AT

AStASLICE

0| 8 A= ME 0% 5l 2 2L(UZ JEl) &
ol2] REol ofst @ AT S BHBY| 2ot e 2MEo)
ot EMR-Lipid QUEChERS

A= S| o™zt ZtHSH 7|17 EAMH MH0| CHofA =
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24-D Chlorpyriphos Ethirimol Furathiocarb Methamidophos Promecarb
Acephate Chlorsulfuron Ethoprophos Halofenozide Methidathion Prometon
Acetamiprid Clethodim Ethoxyquin Halosulfuron-methyl ~ Methomyl Propamocarb
Aldicarb Clofentezin Etofenprox Hexaconazole Methoprotryne Propaquizafop
Aldicarb fragment Clomazone Famoxadon Hexythiazox Metobromuron Propetamophos
Amidosulfuron Coumaphos Fenamidon Hydramethylnon Metolachlor Propiconazole
Aminocarb Cyazofamid Fenamiphos Imazalil Metrafenone Propoxur
Avermectin Bla Cycloate Fenazaquin Imidacloprid Metribuzin Propyzamid
Azaconazole Cycluron Fenbuconazole Indoxacarb Metsulfuron-methyl Proquinazid
Azamethiphos Cymiazol Fenhexamid loxynil Mevinphos Prosulfocarb
Azinphos-methyl Cymoxanil (Curzate) Fenobucarb Ipconazole Mexacarbate Pymetrozin
Azoxystrobin Cyproconazole Fenoxycarb Iprovalicarb Molinate Pyracarbolid
Beflubutamid Cyprodinil Fenpropidin Isocarbophos Monocrotophos (Azodrin) Pyraclostrobin
Benalaxyl Diethyltoluamide (DEET)  Fenpyroximat Isoprothiolane Myclobutanil Pyridaben
Bentazone Desmedipham Fenuron Isoxaben Nicosulfuron Pyrimethanil
Benzoximate Dichlorvos Fipronil Isoxaflutole Nitenpyram Pyriproxyfen
Bifenazate Diethofencarb Flazasulfuron Ivermectin Bla Novaluron Quinmerac
Bifenthrin Difenoconazole Flonicamid Kresoxim methyl Omethoat Quinoxyfen
Bispyribac Diflubenzuron Flubendiamide Lenacil Oxadiazon Rimsulfuron
Bitertanol Diflufenican Fludioxonil Linuron Oxamyl Rotenone
Boscalid (Nicobifen) Dimethachlor Flufenacet Lufenuron Oxasulfuron Secbumeton
Bromoxynil Dimethoate Flufenoxuron Malaoxon Penconazole Spinosyn A
Bromuconazole Dimethomorph Flumetsulam Malathion Pencycuron Spinosyn D
Bupirimate Dimethomorph_1 Fluometuron Mandipropamid Pendimethalin Spirodiclofen
Buprofezin Dimoxystrobin Fluopicolide MCPB (4-(MCB)) Phenmedipham Spiromesifen
Butocarboxim Diniconazole Fluopyram MCPP Phosalone Spirotetramat
Carbaryl Dinotefuran Fluoxastrobin Mecarbam Phosmet Spiroxamine
Carbendazim Dinoterb Fluquinconazole = Mepanipyrim Phosphamidon Sulfentrazone
Carbofuran Dioxacarb Flusilazole Mesosulfuron-methyl Phoxim Tebufenozid
Carboxin Dithianon Flutriafol Metaflumizone Picolinafen Tebufenpyrad
Carfentrazone-ethyl  Diuron Foramsulfuron Metalaxyl Picoxystrobin Tebuthiuron
Chlorantraniliprole  DNOC Forchlorfenuron ~ Metamitron Pirimicarb Teflubenzuron
Chlorfenvinphos Epoxyconazol Fosthiazate Metazachlor Pirimiphos-methyl Temephos
Chlorotoluron Ethidimuron Fuberidazole Metconazole Prochloraz Tetraconazole
Chloroxuron Ethion Furalaxyl Methabenzthiazuron  Profenofos Thiabendazol
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Thiacloprid Alfatoxin B1 Echimidin Sudan |
Thiamethoxam Alfatoxin B2 Echimidin-N-oxide Sudan I
Thidiazuron Alfatoxin G1 Erucifolin Sudan I
Thifensulfuron-methyl  Alfatoxin G2 Erucifolin-N-oxide Sudan IV
Thiodicarb Deoxynivalenol Europin Sudan Orange G
Triadimefon Fumonisin B1 Europin-N-oxide Quinoline yellow
Triadimenol Fumonisin B2 Heliotrine

Triasulfuron HT-2 toxin Heliotrin-N-oxide

Triazophos Ochratoxin Intermedin

Tribenuron-methyl T-2 toxin Jacobin

Trichodesmin Zeralenone Jacobin-N-oxide

Tricyclazol Lasiocarprin
Trietazin

Trifloxystrobin Monocrotalin

Triflumizol Monocrotalin-N-oxide
Triflumuron Retrorsin
Trimethacarb Senecionin

Triticonazole Senecionin-N-oxide

Uniconazole-P
Vamidothion Senecivernin
Zoxamide

Senkirkin
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DE Aot 201 LC/MS S22 AL SLICE
Formic acid, acetic acid, acetonitrile (ACN) %!
methanol2 Fluka (Sigma-Aldrich Bangalore, India)
Ol A RUSIRSLICE Z=Z&4+= 0.22um POU(point-of-
use) BEZ|Ql HE FtEE|X|7} ZEHE Milli-Q Integral
AABIS 0|8l M=t ELICE. Ammonium formate
=M (5M) (p/n G1946 85021)1t =2 X =8t
(p/n 5190-0551)2 OHEHEO| M LS SLICE
EM MM s BE =H=22/ 8T otel =
ool 2=, =¥ H= 3 O|E2|X[T YZZ0[=(PA)
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A 75t 1% acetic acid ACN 22 X =St &LICt.

Lasiocarprin-N-oxide
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Agilent 1290 Infinity Il binary B LC (G7120A)
Agilent 1290 Infinity Il multisampler (G7167B)

Agilent 1290 Infinity CtES 23 2= = K|
(G7116B)

MR R 0|23t 7|52 ZZE Agilent 6495 QQQ
LC/MS

Agilent Bond Elut QUEChERS extraction tubes
(p/n 5982-5755)

Agilent Bond Elut QUEChERS dispersive SPE
Enhanced Matrix Removal-Lipid (p/n 5982-1010)

Agilent Bond Elut QUEChERS Enhanced Matrix
Removal—Lipid, final polish tube (p/n 5982-0101)

Agilent ZORBAX RRHD Eclipse Plus C18, 2.1 x
150mm, 1.8pm (p/n 959759-902)

Eppendorf I|%, 200pL % 5mL
Beckman Coulter Allegra X-22-R ¥ A £2|7|

Digital vortex 2! X{(Vortex Genie-2)
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H 32 1290 Infinity Il UHPLC A|AR ZAHEZ H 4=
6495 QQQ I}2t0|H & 29fst0] HEL|CH 24, M7 U
M o|22 AlEnt ZE of|HX[2] 2| X3HE 2lsH Agilent
pesticide tMRM LC/MS S& 7|EE AIE3IRCH
Agilent MassHunter optimizer 2ZE$J|0{E 0| &3}04
F7IE H| XSt &L T 240 dMRM 229
Q0|2 8l 20|2 ESIE B &F MASIFHEL|CE 2| F
FEE ME TPLE UHPLC/MS/MSOf| =St &LICE
HlO|E| ™WItofl= Agilent MassHunter quantitative
analysis 2L EQ|0{E AFSSIAUSLICE A2 OfE LX|
Z2H 8, 1/x 7tE, MY B 2Kt A M S AL S0

A2 HMxz|
S0x Bon Ze B A2 E HX| AE|A
TSR ELICE Az MA2|0l= 7HE & EMR—Lipid

QUEChERS 7|&2& AE3tRAELILE

0| 21’H0fl= QUEChERS AOAC F& 5! 10| [ 2= EMR-
Lipid dSPE?t HH| & F=0| Z&HEL|CH. EMR—Lipid2|
HEZA MA L2 iR SFLICEL M, X5 SR
EUANZ(B0F/ZE 2H) 292 M0 50mL A 22|
FHo| d&Lct I O2 37+ 10mLE #d 22| FE0|
91 302 SO +AIZLICE CHZ 22 1% acetic acid2
AHMSHEI ACN 10mLE FEOf| "IIstn 12 S MA|
wHtstL|CH Agilent Bond Elut QUEChERS £ 7|E
(p/n 5982-5755)2] magnesium sulfate (6g) %! sodium
acetate (1.59)E FE0f| E7tgfL|Ct 12 St M| wigtst
2, FHE 6,000rpm0i| A 527F & E 2] A|ZLICE
22|10 LEA 5mLe| ACN £ Agilent Bond Elut EMR—
Lipid dSPE 2%0| &7 Of = E 15mL AlEa| §=
(p/n 5982-1010)0l 2711 5mL2| 2 X 7}st0]
S3HA[AH A EH|E OFELICE HA B82S =g6t
12 S0t AZSHA| witgt CHS 13,000rpmOof| A 527t
IMEa| stLct CHE o 2, 5mLo| LHE 28 anhydrous
magnesium sulfate@t sodium chlorideO| &2l 15mL
Agilent Bond Elut EMR—Lipid Polish tube (p/n 5982-
0101)2 FZLICL FEE 12 S¢t AHSHA TEst CHa
13,000rpmOi|A| 527F A M E 2| hL|Ct,

A& 2g5 Mof 50mL ¥ Y22 FEO| 1 =2 10mLE HIIEt =
30£Zt E5LICH 23 oS 3022 FRIAIYLICH

|

% A StEl acetonitrile T0mLE ACNOI| X7tst 12 S0t MA|
ELICt. ME Agilent p/n 5982-5755 ItRX| 2 FEof| d&LICt
127t 28A M2| = 527t 6,000rpmo 2 AME2|FL|CH

|
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(p/n 5982-1010)0fl E&LICH
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E L[}2 58 S92 13,000rpme 2 A 22| gfL|ct

l

5mLE #/sl 15mL Bond Elut EMR—Lipid Polish tube
(p/n 5982-0101, anhydrous MgS04 2! NaCl)Z RZLICt
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0|5 A2 5mM ammonium formate2} 0.1% formic
acidE H7tst 23 methanol| 27 0H 23|C|MHE
SMHS AISIESLICH. AZ0ED D] 22|= 1290
Infinity Il (U) HPLC A|ABIS AHESH0] O|RO{ R SLICE
74, J2CIHE =4 Y JC|E T2 Z2 LC
m2tolH E 2| ™atsto] E 30| QSR SLICE MS 24
OoiEtoje s 27t 2 2MEE0 482 =0(7| flsh
[ M35t ASLICHE 4). OHEHE = 5 OI0|ZEA
O|O|E{H|O| A S EBtSH= Agilent MRM G| O] E{H| O] A 04| Af
multiple reaction monitoring (MRM) H0|S
2HSIAELICE 7|EF MRM HO|= Of 2R E x| A3}
EFE MBI 522 FIISIUSLICE

CIO|E{H|O| AN 2 JhsS TO|E E4et =, 0|3 2,
Zxd], 0|2 H|E2t DHERIA ZHY S 2013 125t &
7tX| Fol, & g o[22t Fd o2 ZZtof Chet TOo|E
MEisto] EMHE dFoISLICH B 12 59 8 7|E

=MEE 5252 HELICE 6495 QQQ LC/MSE
MS/MSE &SsI¥H2H, MRM 2EE AL25H
HekstH &Lt

7217| A%

=<, O0|REM U HEQ EnF 5l 2

Az EZFEXE0.02,0.05,0.1,0.2,0.5,1.0, 2.0, 5.0,
10.0, 20, 50 & 100ng/mL2| 5= Z FH|SIFSLICE.
OlZ2tE A3t T|E2|X| Tl YZZ0|E(PA)= 0.004, 0.01,
0.02,0.04,0.1,0.2,0.4,1.0, 2.0, 4.0,10.0 % 20ng/mL2]
s 2 FH|SIFELIC
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0|23t 2= HIER 0|23, SA| L0o|2 & 0|2 2E
AMEE Cto[Lte! MRM

AZR 7tA 2 200°C

HEIMA /% 17L/8

Sheath 7tA 2% 400°C

Sheath 7tA | 11L/2

227| o4 35psi

= Mot 300/500(2/2)

e Mt 3,000(%/3)

EMV Al 200

iFunnel I}2}0[E

e RF 150

X2 RF 60

2MH ds

0| S Xtz MY A= MAZ|HS &9f, O10|ZE
% H=0f| CHsl 5,10 X 50ng/g2l 37HAl s 0flA, 22|10
Of% FE A1 PAOY CHSH 1, 2 5 10ng/g2l SE=0i|A] 24
Y2 2SI ABSIAVSLICE 2 +=2 Hel= 70~130%
oAl 03 EHOIM A stetE0 3|+E2 73%,
4 2H0M A stetEo] 2|82 79%0|UESLICE

mj2tolE A
zy Agilent ZORBAX RRHD Eclipse Plus C-18,
2.1 x 150mm, 1.8pum (p/n 959759-902)
Zg e 2 40°C
U TuL
s AE FU7| 2% 6°C
LIS MIH IPAZ 6%, MeOHZ 5%, ACNOZ 5%
Multi-wash
Step Solvent | Time [s] Needl:\n‘asll Comment
1 s 6 v e
2 Ss2 5 v v
ols4 A) 5mM ammonium formate +
0.1% formic acid in water
B) 5mM ammonium formate +
0.1% formic acid in methanol
5 0.5mL/&2
JYCiYE T2 NZHE)  %B
0 5
1.5 5
4 50
17 98
23 98
24 5
x| A2 242
Y Azt 22
x10°
14
1.3
12
1.1
1.0
0.9
2 0.8
807
0.6
05
0.4
0.3
02 !
2.961
0.1 |
0 A l 8 lﬁA !
3

5 6 7 8 9 10 "

12 13 14 15

Acquisition time (min)

322, 20ng/mL S/ EZEMRM FZ20}E T2 QH{20]

16 17 18 19 20



W5 ppb
™ 10 ppb
M 50 ppb

&~ @ o
o o o

% of Analytes

N
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<40 % 40~70 % 70~130 % >130 %

% Recovery

3213, 510 950ng/go D& A2 SE0A 3|48 2x

nx <40% M 40~70% ®m 70~130% ™ >130%
S5ppbdlA e |2  10ppb0ilAQ| 2|4+2  50ppbdiAel 2|42

DI

324, 510 ¥50ng/go D& A2 SE0lA 348 2x

2E

Agilent 1290 Infinity Il LC % Agilent 6495 QQQ MS
ANABIS ARSI SHMZE A2 52| 59, 010|2EA, 23
= 3 PAE Zolot= LY R TIRESE S FHG| fI8
CHY EMH S INLSIRSLICH F 7K A&, & 31032t
a2 2% 2M0f of M2 CHEE LC/MS/MS E2AHE

=
HOZ NBHYUALICE XS EnE Hot gl xS

w
I
5
I
mjo
ok

FAAZ| D RFE= 282 ZE5T| 2/l
sA F&= YU 7|EH MY SRR IH=2E[ 0|5, AR Y
7|Et 22 E MAHSHY| IeH =M ELICH HEE EMR—
Lipid QUEChERS A= TXE| 7|&& A3, 0| =
acetonitrile 2= ¥ EMR—dispersive 22 &7 8l
EMR—Polish TS ZatefL|ct.

0!

M 5 ppb

W 10 ppb

M 50 ppb
80

70
% 60
50
40

30
20
[
0
<40 % 40~70 %
% Recovery

% of Analyte

70~130 % >130 %

85, 510 ¥50ng/g9| 2E AE SEO|A B+E £F

zg <40% mM40~70% W 70~130% = >130%
S5ppboilAe] 2|42  10ppbollAel 2|~8  50ppboilA2l 2|

DI

J2/6. 510 X50ng/g9 28 AE SE0|A 3/+5 2F

=

= 70-130%0|R oM CHE & 3= 0| CHsh
NS EFELICH Z =0 HHAA EH I LE
BEMHE2 220 Q= E 22| ateh=0f| chol HxH H™ =
MRLECH CHEE Y2 LOQE LIEFHELICE 2] MEuA
Zent =nx xE5F D50 Cf 38 £ RSD= <20%
0| oM o= Aute| oty Mol UM S Ho{FL|CE,
HEMOo 2 A XM3tEl Al M2 3 LC/MS/MS 242
ME|M Q= 2ol M5 EME LIEILHH, o] 2A#0| EX
E29| I E stet=0f et Al & 0|stItX| AE 7tsdt
MU EM M52 2% 28 HFL|Ct o] EMHe 2t
MEd M, Mt 8l M2|2H0| E&LICL o] BMH2 =%
N2 EU NS0 MSHOE MESIFOH, CHE SilE

S RAIEE AE HE2007HK] 2 = AFLICH

b



0.02ng/g 55| O}Z2LEM B2

Counts
>

Jq

s
+MRM (315.1 — 259.0)

10.857 min
Aflatoxin B2
217,945

104 106 108 110 112

Acquisition time (min)

1.4

1.0ng/g =kE2| HIE}E

%104

—MRM (239.1 — 131.9)

10.275 min
Bentazone
148,795

—

8.8 100 102 104 106

Acquisition time (min)

10.8

Counts

4
+MRM (315.1 — 287.0)

Ratio = 107.9 (126.6 %)

10.857 min
Aflatoxin B2
235,211
s —
104 106 108 110 112 114
Acquisition time (min)
—MRM (239.1 — 196.8)
Ratio = 44.3 (102.3 %)
10.275 min
Bentazone
65,878
8.8 100 102 104 106 10.8

Acquisition time (min)

x10°

24
22
2.0
1.8
1.6
j2]
=14
=3
o
©12

0.8
0.6
0.4
0.2

+MRM (10.689-11.155 min) 287.0

259.0

99.0 315.1
| &

x10°

1.6
1.5
1.4
1.3
1.2
1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Counts

100 125 150 175 200 225 250 275 300 325
Mass-to-charge (m/z)

~MRM (10.120-10.661 min)
131.9
196.8
239.1
-
140 160 180 200 220 240

Mass-to-charge (m/z)



Acephate, Aminocarb, Bentazone 3 Europin2| Z4&FM

Responses

Responses

0.1

x108

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Acephate
y = 20384.524446*x —223.975363
R? = 0.9985

x107
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

4

8 12 16 20 24 28 32 36 40 44 48 52
Concentration (ng/mL)

0 4

Aminocarb
y = 192645.652768"x + 9132.763245
R? = 0.9986

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Concentration (ng/mL)

Responses

Responses

x10°

1.2
1.1
1.0

Bentazone
y = 23615.083037*x -112.517143
R? = 0.9983

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Concentration (ng/mL)

Europin
y = 60564.344835*x + 829.186654
R?=10.9912

01 23 4 5 6 7 8 9 10

Concentration (ng/mL)
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1.

QUEChERS Sample Preparation Manual, Agilent
Technologies, publication number 5991-3326EN,
90-93.

. EMR—Lipid Brochure CPOD manual ( 5991-6052EN)

and Recommended protocols for EMR—Lipid
manual, Agilent Technologies, publication number
5991-6057EN.

. Regulation (EC) No 396/2005 of the European

Parliament and of the Council of 23 February 2005
on maximum residue levels of pesticides in or on
food and feed of plant and animal origin (including
amendments as of 18 March 2008) and complying
with regulation (EC) 1107/2009

. Pesticides and Environmental pollutants MRM

database G9250AA.

Guidance document on analytical quality

control and validation procedures for pesticide
residues analysis in food and feed. Document N°
SANCO/12571/2013. Implemented by 01/01/2014.
http://www.eurl--pesticides.eu/library/docs/allcrl/
AqcGuidance_Sanco_2013_12571.pdf

: Agilent Technologies

6. H. Stahnke, et al. "Reduction of Matrix Effects in
Liquid Chromatography- Electrospray lonization-
Mass Spectrometry by Dilution of the Sample
Extracts: How Much Dilution is Needed?" Anal.
Chem. 84, 1474-1482 (2012) (including supporting
information).

7. http://apeda.gov.in/apedawebsite/menupages/
Export_Regulations.htm

8. Method Validation and quality control procedures
for pesticide residues analysis in food and feed
Document N® SANCO/12571/2013.
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