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Introduction Waters “

THE SCIENCE OF WHAT'S POSSIBLE.”
= Multiresidue analyses determine as many residues as possible in the smallest number of analyses

— Generic extraction, no/limited cleanup, highly selective determination step (GC- and LC-MS/MS or
HRMS)

— A number of different very successful implementations
o e.g. QUEChERS, mini Luke...

= Polar pesticides in many cases are not amenable to the generic multiresidue approach as they are
challenging to analyse.

= The source of these difficulties arise from the physicochemical properties of these compounds, which
impact and complicate each stage of the analysis.

= Historically these compounds have been analysed in a series of selective single residue methods (SRM),
adding significant costs so were often excluded from surveillance.

= As well as glyphosate, EU screening labs also want to include AMPA (glyphosate metabolite) and a number
of other challenging polar pesticides in a single method.
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What and Why? Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

Glyphosate used as a desiccant on
cereal crops to aid harvest- results in a
increased frequency of residues in
cereal-based products such as bread
and breakfast cereals and beer.

Maximum Residue Limits (MRLs), are
legislative limits on the concentrations
of residual pesticides and their
metabolites in fresh food.

Chlorate — Biocide banned by EU in
2010 because of health risks
Perchlorate — EU established MRLS
of 10 pg/kg for most foods in 2015

Ethephon — approved but frequent
MRL violations 2016 figures from
RASFF, 4 alerts and 3 information for
attention notifications covering,
grapes, tomatoes, peppers and figs
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lonic polar pesticides Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

-

Cyromazine
Amitrole

Ethylenethiourea Ethephon
Propylenethiourea Glufosinate
Chlormequat Glyphosate
Mepiquat + Aminomethylphosphonic
Maleic hydazide acid (AMPA) —
Perchlorate

Chlorate
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Options for Analysis and Sample preparation Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

Sample preparation Liquid Chromatography

( h , Reversed-phase (RP) LC
Derivatization with FMOC?
g S
([ Extraction with aqueous — ) ’ lon chromatography (IC)
Narong’s et al. method

, Porous graphitised/graphitic carbon (PGC)

Extraction organic solvents — A
EURL Quppe

, Hydrophilic interaction liquid chromatography
(HILIC)

-

Mixed mode

A N
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Derivatization - using FMOC reagent Wat o
Glyphosate, AMPA and Glufosinate \ arers

o~ THE SCIENCE OF WHAT'S POSSIBLE.”

57 MRM 57 MRM of 2 Channels ES-

“?5’%3?};': 0.02 mg/kg in barley & 0.02 mg/kg in tea

il AT 4021 > 180 (Glufosinate) 4021 > 180 (Glufosinate)
100 (‘é.ﬂ’ Wy s 2632%7 2.23e5 1 3.41 1.44€5
i 6255 Area
o Glufosinate ESI -ve
-0 T T T T T T T T T T T T -0 T T T T \ T T T
225 2.50 275 3.00 325 3.50 3.75 4.00 425 4.50 475 5.00 2.00 225 2.50 275 3,0(] ,25 4.50 475 5.00
3. MRM of 3 Channels ES+ 3. MRM of 3 Channels ES+
3.390 4041 = 136 (Gl inate) 404.1 = 136 (Glufosinate)
100+ 74'5207 3.39 55285
. — Al
Glufosinate ESI +ve 17630 rea
= LS
-0 IR AN 2
T T T T T T T T T T T T T T T T T T T T T T T T T T
225 2.50 275 3.00 325 3.50 3.75 4.00 4.25 4.50 475 5.00 2.00 225 2.50 275 3.00 325 3.50 375 4.00 4.25 4.50 475 5.00
4- MRM of 3 Channels ES- 4- MRM of 3 Channels ES-
390.1 > 168 (Gl 300.1 > 168 (Glyphosate)
90+ 3.00 _ 3.00 2 6aes
6288 Glyphosate ESI -ve 6589 Area
=]
-1 T T T 7 T T T T T T T -1 T T T T T T T T T T T T
225 2.50 275 3.00 325 3.50 3.75 4.00 4.25 4.50 475 5.00 2.00 225 2.50 275 3.00 325 3.50 375 4.00 4.25 4.50 475 5.00
2: MRM of 3 Channels ES+ 2: MRM of 3 Channels ES+
392 1 > 60 (Glyphosate) 392 1 > 88 (Glyphosate)
100 2.99 _ 2.99 1.48e5
2193 5192 Area
Glyphosate ESI +ve
=1
-0 T T T T T T T T T T T T 1 T T T T T T T T T T T T T
2.25 2.50 275 3.00 3.25 3.50 375 4.00 4.25 4.50 475 5.00 2.00 2.25 2.50 275 3.00 3.25 3.50 3.75 4.00 4.25 4.50 475 5.00
1: MRM of 3 Channels ES+ 1: MRM of 3 Channels ES+
334.1 > 156 (Ampa) 334.1 > 156 (Ampa)
. 1:;-546-;6_ 3.78 1.82e5
AMPA ESI +ve 5543 fres
=] =
o T T T T T T T f\\ T T T T Time 1 T T T T T T T T T T T T Time
2.25 2.50 275 3.00 3.25 3.50 375 4.00 4.25 4.50 475 5.00 2.00 2.25 2.50 275 3.00 3.25 3.50 3.75 4.00 4.25 4.50 475 5.00
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Our experiences so far ... Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

/ . Separation Retention time stability \
HILIC type column (polyvinyl alcohol) ae Glyphosate
» Wt ot o 5 AMPA 15 NFM of 3 Channels 5. 17 M 13 hanes 5
""" + Retention Ao e BTG o Mewm
. . : Perchlorate |/ "y
+/- Separation of critical pairs cerchiorate .../ N, Fos Al Lemon Wheat flour
. aye . P 6.79 ) )
- Ret time stability (> 1min) 55 i 13.94 min || 12.70 min
- Perchlorate compatibility (5min wide peak)
K & 00 500 T Trgn ‘-m‘m :
/Mixed mode column \
0160801 049 Retentlon
- Retention
- i iti i = AMPA
Sepgratlon of. grltlcal pairs - T—
- Ret time stability

\ RSDs > 20% in different commodities j
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Chromatographic separation: 0
HILIC Polyvinyl alcohol based LC column Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

= 0.01 mg/kg in beer and extracted as per the EURL Quick Polar Pesticides Extraction method
= MP A: 68:12: 20 water: 45mM ammonium bicarbonate: MeCN; MP B: 50mM ammonium bicarbonate
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Simultaneous full scan acquisition & MRM Waters .
2.

THE SCIENCE OF WHAT'S POSSIBLE.”

E& 6.& ﬁL\

AMPA
Glufosinate
Fosetyl al

Maleic hydrazide
Chlorate
Glyphosate
Phosphonic acid
Ethephon

3.

NG WN =

( RADAR )

0
-0.00

X 1.00 2.00 3.00 £ X X X K X . X K X
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Quantitation by LC-MS/MS: Glyphosate; 1 to 250 ppb

Compound name: Glyphosate SOIVent Standard

Correlation coefficient: r = 0.999013, r'2 =T0"998027

Calibration curve: 121.528 * x + 18.5267

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

40000

30000

20000

Response

10000

-0 T T T T e e e e e e e Cone
-0 20 40 60 80 100 120 140 160 180 200 220 240

Compound name: Glyphosate TomatO IUICG
Correlation coefficient: r = 0.999464, r"2 = 0.998929

Calibration curve: 140.983 * x + 32.7736

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

30000
9 E
S 20000
@ E
o}
= 10000 ME: 13 %
-0 B 1 Conc

0 20 40 60 80 100 120 140 160 180 200 220 240
©2018 Waters Corporation
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Waters

Apple juice
Compound name: Glyphosate

Correlation coefficient: r = 0.999543, r"2 = 0.999087

Calibration curve: 187.972 * x + 303.684

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

E X
40000
& 30000
[} =
g 20000
o E
14 E . 0
ME: 35 %
10000
-0-FS ey T - Conc

T T T T T T
-0 20 40 60 80 100 120 140 160 180 200 220 240

Compound name: Glyphosate Beer
Correlation coefficient: r = 0.999286, r"2 = 0.998572

Calibration curve: 210.302 * x + 132.7

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

40000
3
5 -
@
20000 ME: 42 %
-0 LA SR LAY AN RRAAN LAY RARAN LAY RAAAS RAAAN RAAA SR = Conc

-0 80 100 120 140 160 180 200 220 240
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Recoveries and repeatability Waters
THE SCIENCE OF WHAT'S POSSIBLE.”
] e

Conc N Mean I?;I;) Mean RSD Mean RSD

(mgrkg) (mgrkg) (mgrkg) (%) (mgrkg) (%)

0.01 9 0.0092 9.8 0.0100 9.0 0.0099 5.7

Glufosinate 0.05 9 0.0501 4.9 0.0521 3.9 0.0528 4.0
0.10 9 0.1039 4.6 0.0980 2.9 0.1047 3.6

0.01 9 0.0099 8.5 0.0106 9.8 0.0107 4.5

Glyphosate 0.05 9 0.0507 6.1 0.0508 3.8 0.0549 5.7
0.10 9 0.1046 6.0 0.0961 2.0 0.1068 3.1

0.01 9 0.0095 8.7 0.0097 7.7 0.0106 6.2

Ethephon 0.05 9 0.0457 6.3 0.0522 34 0.0541 5.7
0.10 9 0.0934 5.0 0.1006 3.5 0.1055 3.7

0.01 9 0.0108 9.8 0.0094 2.1 0.0100 7.4

AMPA 0.05 9 0.0498 9.0 0.0460 54 0.0542 5.6
0.10 9 0.1011 8.1 0.0912 2.8 0.1060 5.1

0.01 9 0.0095 9.0 0.0090 6.6 0.0106 4.4

Fosetyl Al 0.05 9 0.0518 4.5 0.0440 1.6 0.0548 5.2
0.10 9 0.1061 3.2 0.0900 1.5 0.1054 4.3

©2018 Waters Corporation Application note 720006070en 1




Our experiences so far ... Waters

/ ] \ THE SCIENCE OF WHAT'S POSSIBLE.”
f/é?’.'/ + Retention
+ Separation of critical pairs
+ Ret time stability
Torus Tech T
@ Ry + Perchlorate compatibility
\HILIC type column /
/ . Separation Retention time stability \
HILIC type column (polyvinyl alcohol) ae Glyphosate
[E— AMPA 16 MRM of 3 Chiannels ES- 17 WA of 3 i 15
_____ . TP 138 TIC (Ghyphosate) 1 T\C((i’lpl}ﬂ:lﬂ!l
+ Retention 5 i o
+/- Separation of critical pairs Perchlorate .../ ¥ Fos Al Lemon | Wheat flour
. oy . s 6.79 . .
- Ret time stability (> 1min) - o 13.94 min || 12.70 min
- Perchlorate compatibility (5min wide peak)
K & 00 500 T Trgn ‘-m‘m '
/Mixed mode column \
0160801 049 m
- Retention
- Separation of critical pairs = AMPA

= Retention less than 2x t,

- Ret time stability

T T T T T T T T T T T
025 050 075 100 125 150 175 200 225 250 275

\ RSDs > 20% in different commodities j
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Calculating Column ‘Dead’ Volume t0 Waters
TORUS DEA 21 X 1 Oomm THE SCIENCE OF WHAT'S POSSIBLE?
= Time required for one volume of mobilephase to exit the column > O [2.1mm x 100mm

' =" | V=0.24mi
— No retention occurs before the t; F —0.50ml/min
= t,is needed to calculate retention factor e wtsisoy
— t,=VIF
= Retention Factor (K) is the measurement of a columns retention in relation to the column ‘dead volume’
(to) |
— K= (tg—to) t, 1.811?'m|n
f| Torus DEA
K = (1.81 — 0.48)/0.48
K=2.77 '
N | = AMPA
t, = 0.48min | = Retention greater than 2x t,

o220 RIS = o S0 D N n 20 1 a0 =) 1 S0 = oo

©2018 Waters Corporation 13



Chromatography: |
Example in spinach at 0.01 mg/kg Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

Perchlorate m/z 99>83 HEPA m/z 125>79
%% L %1 ‘
m/z 110>63 m/z 109>81
AMPA Fosetyl Al
%% L %l ‘
1>
MPPA m/z 151> . d m/z 143>107

\‘.\ Ethephon
(el A

%l J U\

Glufosinate m/z 180>85 NAG m/z 222>136
‘ %] !
Chlorate m/z 83>67 Glyphosate m/z 168>63

A W A

©2018 Waters Corporation 14




Chromatography:
Critical compounds

S ———E

TORUS column

100

AMPA myz 110>63
0‘,5_
o min
100+ Fosetyl Al myz 109=>81
0&4
o min
1004 my/z 81>79
Phosphonic acid
Oﬁ.
o] - - - min
1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50

©2018 Waters Corporation

Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

HILIC type column (polyvinyl alcohol)
| AMPA

5. MAM of 3 Channels ES-
TIC CAMPA)
& 80ed

|I |\
gL
JER.T b —
200 4bo EE) 500 0000 | 1Z0e | 1400 1600 | 1800 | 2000 | 2200 | 2400 = 2800 | 2800
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! 1 2
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Torus DEA — Polar pesticides analysis “
orus olar pestic y Waters
SO m e baCkg ro u n d THE SCIENCE OF WHAT'S POSSIBLE.”

263

= Torus DEA, 130A, 1.7ym, 2.1 mm x 100 mm | _fzomecnwzo | "
= DEA: Diethylamine - HILIC/WAX i ¢ Glyphosate
= Ethylene bridged hybrid (BEH) particle T T E‘thaéﬂho'n e
= Two stage functionalization I | ep S —
- Control retention characteristics ] QLAMPA
- Selectivity and peak shape R e
R ‘ Fosetyl-Al
B’: i Chlorate
§ TNV E T

Patented Approved Technology

methodolo atent pendin
©2018 Waters Corporation ( ayPp P 9 16
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Experimental: Waters "
MS paramete rS Compound lon mode Transitions Cone voltage (V) Collision eneray (eV)
Glyphosate ESI- 167.85 > 62.80 15
167.85 > 80.80 15 15
167.85> 149.85 10
AMPA ESI- 109.80 > 62.80 15
109.80 > 78.80 15 15
109.80 > 80.80 10
Glufosinate ESI- 179.90 > 62.80 25
179.90 > 84.85 15 17
179.90 > 134.00 16
Chlorate ESI- 82.85 > 66.80 15 14
Capillary voltage (kV) 2.4 82.85 =50-80 =
o Ethephon ESI- 142.85 > 78.75 15 13
Source temperature (°C) 150 142.85 > 106.85 8
Lizsioliellon celipsrallie (0 LD Fosethyl Aluminium ESI- 108.85 > 62.80 15 16
Cone gas flow (L/Hr) 300 108.85 > 80.80 10
Desolvation gas flow (L/Hr) 1000 Phosphonic acid ESI- 80.80 > 62.80 15 15
80.80 > 78.80 10
Nebuliser (bar) 7
Perchlorate ESI- 98.80 > 66.90 20 45
98.80 > 82.85 18
Ethephon Hydroxy ESI- 124.80 > 78.80 15 14
124.80 > 94.80 12
124.80 > 106.90 11
MPPA ESI- 150.70 > 62.80 15 25
150.70 > 106.85 16
150.70 > 132.85 12
N-Acetyl-Glufosinate ESI- 221.90 > 58.90 20 14
221.90 > 135.90 20
221.90 > 161.90 12

©2018 Waters Corporation
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Experimental: W,
. aters
LC Cond |t|0nS THE SCIENCE OF WHAT'S POSSIBLE.”
Column Torus DEA column
(130A, 1.7 pm, 2.1 x 100 mm)
LC System I Class FL
Solvent A 50 mM Ammonium Formate pH 2.9 (0.9% Formic Acid)
Solvent B MeCN + 0.9% Formic Acid
Column Temp 50°C
Sample Temp 10°C
Injection 10 pL
Volume
Flow rate 0.5 mL/min

Time %A 9B Curve

(min)
0 10 90 - 0
4.50 60 40 2 .
8.50 60 40 6
15.50 10 90 1 0 min 550 H|

(methodology patent pending)

©2018 Waters Corporation 18



Experimental:
Quick Polar Pesticides (QuPPe) extraction procedure qufer S

Filtered supernatant (0.25um, VDF, spin filters) into a plastic
vial
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Method performance: Waters “
Recoveries and repeatability THE SCIENCE OF WHAT'S POSSIBLES
140 - Spinach
120 -
_100 -
B:’;. 80 -
% 60 -
& 40 -
20 |
0.
oF

Incurred residue of phosphonic acid was detected and so has been omitted from the results

©2018 Waters Corporation 20



Matrix effects Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

Calibration AMPA Spinach (%)

8000 N-Acetyl-Glufosinate |28
/' Glufosinate 29 . Enhancement
7000 Glyphosate 104
MPPA S as D No effect
Ethephon o w
6000 Fosetyl Al 107 S .
AVPA uppression
5000 Perchlorate

# Solvent Chlorate
 Spinach Ethephon hydroxy

4000
/ //,/X Phosphonic acid
3000 /

N

1000

AUC

YdNY
2]euUIson|
ajesoydi|o

0 20 40 60 80 100 120 140 160 180 200

Concentration (ppb)

(RADAR))
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Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

Chlorate and Perchlorate Analysis

Chlorate — Biocide banned by EU
in 2010 because of health risks

— EU established MRLs of
10 pg/kg

©2018 Waters Corporation 22
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Update: Perchlorate and Chlorate Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

= How

— An alternative LC-MS/MS method with chromatographic separation achieved on the
TORUS DEA column, applying an ammonium formate mobile phase gradient.

= Benefits
— Short seven minute run time
— UPLC technology providing optimal peak shapes

— Excellent retention and separation, separation is key due to isobaric interference of
perchlorate in chlorates transition.

— Excellent linearity and sensitivity

©2018 Waters Corporation 23
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Torus DEA Wi
. " aters
Chlorate and Perchlorate analysis - LC conditions THE SCIENCE OF WHAT'S POSSIBLE®
Column Torus DEA column
(130A, 1.7 pm, 2.1 x 50 mm)
LC System I Class FL
Solvent A 50 mM Ammonium Formate pH 2.9 (0.9% Formic Acid)
Solvent B MeCN + 0.9% Formic Acid
Column Temp 50°C
Sample Temp 10°C
Injection Volume 3.0 L
Flow rate 0.5 mL/min

Time %A 9B Curve

(min)
0 10 90 -
2.00 60 40 6
4.25 60 40 6
7.00 10 90 1 0 min 7.00

©2018 Waters Corporation 24
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Red Grape: Wat “
0.01 mg/kg spiked post QuPPe extraction Cler S

1004

Perchlorate

t,=0.24min

"020 040 060 080 400 120 4140 4160 1.80 200 220 240 260 280 800 320 340 @ 360 380 400 420 440 460 480 500

100 1.95

Chlorate

o j\ y Time

o020 040 060 080 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
©2018 Waters Corporation 25



Grape QuPPe Extraction: Post Spike Waters @

Matrix Matched 0.010mg/kg — 0.2mg/kg

Sampound mame Chiorals

Sovtelation cosflicient 1=0.990627, "2 = 0.99T25T7

Ssfipration curve: 18258 *x + 110003
Sespoase hpe: Edamal S, Area

Sompound name: Perchiorale

Moent of Delermunaton RYY = 0 99277

brabion cunve -8 B25AT * 2 < 4MT T2 "1~ 119538

ponso e Edemal 884, Aea

Suree trpe. 2rd Order, Origin. Exclude, Weighling 1h, Axs bans. Hore
Stangarg A0mon Concenraton | 0261415

Surve type: Linear, Grigin: Exclude, Wephing: 10 Acs Fans: hne

Standai Adanon Concenirabion - 606875

THE SCIENCE OF WHAT'S POSSIBLE.”

Incurred Residues Red Grape

Perchlorate (0.0005mg/kg)

53 162

) 2 6
W *Sor 276 - 61 3B4 384 4345 44 asa a9
R e ptragalitr e Moy e

TP/ AT T, S0 W S RO

TEG A EG | 1 BG T 2bo T 2B0 240 260 20 300 320 | 340 | SES | SBG 4D | aZ0 | Auc T ata " ako

195

0.010mg/kg Post
Spike
0.020mg/kg Post
Spike

Chlorate (0.012mg/kg)

CES Y Y R

©2018 Waters Corporation

TR TR S hRa TS

3N e . Y A/ RS A S Y PSR TS

Perchlorate

%RSD n=6

1.30

0.96

400
75
g e
= 50 4
a % H
S osd < m E  om
2
x
o —~ 200 * <
s x Cone
sone
e PO
S 0D e
15000 i e
s 2 - i
5 " 5 200000 e
5 oo o . L i
E . & e
<0000 R SN e
e e
= -
b, T T T T . ) Conc =y T T T T T T - Canc
[ & w 1% 20 35 3 3w 40 45 5 55 G0 8 0 75 E 0§ W W W -0 5 10 15 20 25 30 33 an 45 0 55 60 L1 8 B3 80 & 100

Chlorate
%RSD n=6

2.73*

2.87
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Cucumber:
Spiked post QuPPe extraction

Compound name: Chlorate

Correlation coefficient r = 0999025, r*2 = 0.998051

Calibration curve: 186,698 *x + 1101.49

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/, Axis trans: None
Standard Addition Concentration : 6.60769

Compound name: Perchlorate

Coefficient of Determination: R*2 = 0.999508

Calibration curve: -8.89848 * x"2 + 4084 44 * x + 10434

Response type: External Std, Area

Curve type: 2nd Order, Origin: Exclude, Weighting: 1/x, Axis trans: Mone
Standard Addition Concentration : 2.55458

Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

1504 " 400] *
10.0 2,00 « =
w E = ®
2 X E E « %
ER ® & o0
E X
x
E
x x -2.004 « x
! T T T T T cene - T T T T T T T T T T = Conc
15000 | 300000
&
£ 100004 2 200000
= =)
& E &
& g ]
000 =
100000
0T T T T T T T T T T T T T T T T T T T T | Conc
5 0 5 10 15 =20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 o= . . . . : . . : . . : : ; : ; T ; ; T ) Cone
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

0.005 mg/kg
0.01 mg/kg

©2018 Waters Corporation

Perchlorate
n=6

%RSD Chlorate %RSD
n=6

0.78
1.49

3.28
2.63
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Infant Food QuPPe Extraction: Post Spike
Matrix Matched 0.002mg/kg — 0.2mg/kg

©2018 Waters Corporation

Compound name: Perchlorate
(Correlation coefficient r=0.999717 2 = 0999434
Calibration curve: 1407.77 *x + 4043.67
Response type: External Std, Area
Curve type: Linear, Origin: Exclude, Weighting: 16, Axis trans: None
Standard Addition Concentration : 2.87239
2.004
%
1 X
0.00
b
1 x
= X
3 2001 v X
H bt
2 ]
-4.00
b
X
-6.00
_..,....WW.,..wmw,.m‘mw,mww..,..ww....,...W.,....,....“ VRALU LA R e L L s s s s N 1 19
2000004
@ 3
g
2 1300004
H E
4
100000
50000
B aan) LA sy ey s L W ) W L ) U L L s ) W e L e s s s B
4 10 20 30 40 50 60 70 100 110 120 130 140 150 160 170 180 190

W :
THE SCIENCE OF WHAT'S POSSIBLE.”
HPEL_J04_03Apr20t8_ 120 Smaoiilin 22 FIURM o 2 crandls ES-
HPEL! Dsd_baby food Slani 9875 230
Prarchiorly_
100y 113
e .
Incurred residue
0.003mg/kg
b =]
HREU 70 03Apratrtd_TPY Smaoliin 21 FIURM o 2 chgenals £
HPELI_ [ _burby food Slan M350
Lo g 11
‘-
]
DE] 100 ‘
b ) '- “n
A% 0 oMW  oab 050 ASF OT  mE0 090 i60 110 1M 130 18 15 148 1M
28
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Conclusions Waters “

THE SCIENCE OF WHAT'S POSSIBLE.”

= Expanding on previous LC-MS/MS methods, initial work using the Torus DEA has
demonstrated excellent performance for the reliable analysis of polar pesticides in food

= Key benefits include:
- Improved chromatographic performance for a broad scope of anionic pesticides in a single injection

- Suitable application for checking compliance with EU MRLs and in agreement with SANTE
guidelines

- Maintained system sensitivity with LOQs < 0.01 mg/kg in different commodities

- Repeatable quantitative analysis, with RSDs < 10% achieved at 0.01 mg/kg in spinach without
isotopically labelled internal standards

- Incurred residues of analytes accurately quantified using standard addition calibration

©2018 Waters Corporation 29
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