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Single Residue Methods

Table 6: Scope of QuPPe-LC-Methods of analytes analyzed in the ESl-neg. mode Part.|

noroauccion

QuPPe method code M1.1 M 1.2 M13 M1l4 M 1.5 M 1.6a/b M 1.7 a/b M 1.10 M1.11 M1i.12
(5.6.2) (5.6.3) (5.6.4) (5.6.5) (5.6.6) (5.6.7) (5.6.8) (5.6.9) (5.6.10) (5.6.11)
Separation principle Anion Ex. Anion Ex. Carbon Carbon HILIC HILIC HILIC HILC HILIC HILC
a: Torus DEA/ |a: Torus DEAS Raptor Obelisch
Column type AS11 AS 11-HC Hypercarb Hypercarb Trimity Q1 b APPC b: APPC APPC P
ANALYTES COVERED BY LC-MS/MS IN THE ESI-NEGATIVE MODE
Ethephon W v NT « v ¥
HEPA ¥ v NT v ¥ o
Glufosinate W v NT v L ¥
N-Acetyl-Glufosinate ¥ v NT ¥ o o
MPPA v v NT v v v
Glyphosate ¥ ¥ NT ¥ # o
AMPA v v NT v v v
Phosphonic acid [+ () v v v v
N-Acetyl-AMPA NT v NT v v NT
Fosetyl-Al v NT ¥ v ¥
Maleic Hydrazide . NT . - (¥)
Perchlorate NT v ¥ P o
Chlorate NT - v ¥ )" )
Bialaphos NT NT NT v NT v
Cyanuric acid NT NT NT - - - (¥)
Bromide NT NT v v (v)** v
Bromate NT NT v NT NT NT
N-Acetyl-Glyphosate NT NT NT (¥]** v -
Difluoroacetic acid NT NT NT NT NT NT NT ¥
Trifluoroacetic acid NT NT NT NT NT NT NT ¥
Thiocyanate NT NT [ v NT NT NT o NT
Desmethyl-Dimethoate NT NT . NT NT NT NT NT

¥ = satisfactory chomatography and detection sensitivity achieved,

NT = Mot tested under the conditions shown in the respective sections,
(¥} = possible but compromised due to matrix effects or lacking separation or limited sensitivity or limitations in the detection of qualifiers compromising identification.
“=* analysis was tested and found to be poor under the described conditions,

* Using a gradient (98% B -> 60% B in 5 min, hold 2 min)

** Different LC-conditions required to improve peaks [see M1.7 or M1.9)
*&* Compromised quantitation of Phosphonic acid due to co-elution of Phosphonic acid and Fosetyl, see also General Hints 5.6.1
*e** Quality of analysis may strongly depend on instrument type and condition
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These molecules are small highly polar and in
many cases acidic.

They are not retained on reverse phase
columns

Methods to date include, normal phase, HILIC,

multimode and ion exchange chromatography

Because of the similarity in structures they
fragment to give common fragments

Mostly PO, (m/z = 63) and PO;" (m/z = 79)

Method was originally set up with HRAM
system
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Normal Phase - Covers the full range of Needs excessive
Hypercarb analytes conditioning
HILIC / Multimode Covers most of the analytes Needs a lot of

conditioning

System needs to be AR
i £\ )
deactivated regularly =

lon Chromatography Covers full range of analytes Requires dedicated
with scope for expansion system

Very little conditioning and
no deactivation required
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New versus old

Qgfows e

There is no advantage to using a high
resolution system with these molecules
because we have a lot of common
fragments — also we were using PRM mode

HRAM System was shared with an LC

Sensitivity did not allow us to dilute out
matrix effects

lon source cleaning was required after
every batch

10 hour bake out after maintenance meant
a lot of system down time

MS/MS with lower resolution and lower mass
accuracy is more than adequate for these
molecules

Now have a dedicated IC system

Much higher sensitivity allows us to use
dilution to our advantage

Higher dilution also means much less cleaning
and maintenance on the system

Down time minimised
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e ™ Continuously Regenerated Trap Cartridge

e Anode ()
H,0 H,0 v 2H" + %0, +2¢ H,0 + H,CO,
From CO,>+2H* >H,CO; H* +OH > H,0 To Dgas
Suppresor and Waste
Regen EfMuent
:% 5 CO* OH K'OH"
,. il ' K OH- Anion Exchange Resin K'OH -—
EG Cartridge ZH,O + 2¢>-20H + H, and Inj. Valve

@ The trap removes CO, in the form of Carbonic acid and
produces OH" and H, from the hydrolysis of water.
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The suppressor consists of a membrane with a
cathode and an anode

KOH eluent enters the suppressor and the K* ions
migrate towards the cathode, react hydrolytically
with water to form KOH which goes to waste

The anode produce H* which crosses the

membrane and combines with OH" to form water.

The net effect is to remove KOH from the eluent
and replace it with water

This is critical to protect the ion source and MS
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Sample
Sample Prep Add water to the IF made up as Frozen and homogenised
sample consumed
Extraction Methanol: Water Methanol (4ml) + 3% Methanol (10ml)
50:50 acetic acid
Centrifuge Centrifuge Centrifuge
Clean-up Activated ICC cartridge Activated ICC cartridge Activated ICC cartridge
and 0.2y filter and 0.2y filter and 0.2y filter
Final dilution Dilute 1/10 for Dilute 1/10 for analysis Dilute 1/5 for analysis
analysis
Total dilution 1/100 1/20 1/10

Inject 30l Inject 30ul Inject 30ul



An Roinn Talmhaiochta,

Bia agus Mara

Department of Agriculture, Mo S b

Food and the Marine cXralcalont

@ Extraction — Water — Water / Methanol
(50:50) followed by SPE clean-up and
filtration

@ After extraction samples are cleaned-up
using a Dionex OnGuard ICC cartridge

@ This is followed by filtration through a
0.2um filter and then this extract is analysed
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Compound

Chlorate

Dicamba

Ethephon

Fosetyl Al
Glufosinate
Glyphosate

HEPA

Maleic Hydrazide
MPPA
N-acetyl-AMPA
N-acetyl-glufosinate
N-acetyl-glyphosate
Perchlorate
Phosphonic acid
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Parent ion
82.9
218.8
142.9
108.9
179/9
167.8
124.8
110.9
150.9
152.0
221.9
209.9
98.8
80.7

Quan
66.8
174.9
106.9
80.9
94.9
80.8
78.8
81.9
132.9
109.9
134.0
123.9
82.8
78.7

\Vlass Spectrormetry Data

Transitions
Confirming
50.9, 68.8
144.8, 34.9
62.9, 78.9
62.8, 78.8
136.0, 118.8, 134.0, 84.9
62.8, 149.9, 123.9, 78.8
94.9, 62,8
82.9, 54.9
1-6/9, 62.8, 77.9
62.8, 78.8,133.9
137.0, 177.0 58.9, 160.0
147.9, 62.8, 78.8 80.8, 149.9
66.9, 50.9
78.8, 62,9
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Matrices chosen were wheat and
infant formula =

6 Recovery spikes at concentrations

Vo 3"

covering the linear range

" o x

Evaluate Linearity, precision,
accuracy, ion ratio’s and matrix
effects

Look at performance with PT
samples

idation

Ve

@ For fruit and veg the same things
were covered

@ Matrices chosen: ‘

@ High water - Tomato

@ High Acid - Oranges

@ Root vegetable - Carrots
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Infant formula Linearity data summary for 0.5 ppb - 250 ppb recoveries (eight-point calibration)

0.999 0,999 00497 o909 0998 oogg  DLSS9 0,935

0,996
~alibration Curve v
Phosphonic Acid
Y = 9.458e4X + 9.557e5; R*2: 0.9975; Origin: ignore; W. Equal; Area
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Calibration Curve v ZIX

Ethephon
¥ = 6.06263X + 7.925¢3 R*2: 0.9978; Origin: lgnore; W: Equal: Area

Calibration Curve  ~ 5 %

Glufosinate
Y =9.602e3X + 1.226e4; R"2: 0.9989; Origin: Ignore; W: Equal; Area

Ethephon

Glufosinate

Linearity

Calibration Curve

7000000
6500000
60000003

5500000

5000000

4500000

Area

H

-
A

v

Glyphosate
Y =2677e4X + 9.782e3; R*2: 0.9976; Origin: Ignore; W: Equal; Area

Calibration Curve

280000000

Area

v

Fosetyl Al
Y =1.025e6X + 2.367e6: R"2: 0.9980; Origin: Ignore; W: Equal: Area

Glyphosate

Fosetyl - Al
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0.5ug/kg corresponding to 10ug/kg in IF

[ Compound Details ) Compound Details :
| Quan Peak v = % [[lon Overtay Y il |k Quan Peak v ¥ | X [/lon Overlay v v X
0,500b_AM1_Glyphosat AM_1,0ppb_1 Glufosinate
0,5ppb_AM1 Glyphosate miz: 80.800 P Woels AM_1,0ppb_1 Glufosinate miz: 94.883 A
1.14 >
RT: 11.17 y RT:7.05 550
b Glyphosate i
AH:315 AH: 461 500
450
300 450
400.
4
250 250 9
350
z = 300
£ 200 g
5 £ £ 250 £ 300
E § = §
150 £ 200. £ 250
360 150. 200
I f . 100- 150.
. L. N s Glufosinate - i
o. o. ; 2 : ; 4 : \ PNAWAY V.5 sols X : 5
IR A " A H [} 7 $ ] NS Y 17
' 1 RT(min) A ) ~ M
ATt o g ‘ At m/z 04883 ~ =S 65 % 75 80
| 80.800 ) 'z
m/z 80.800 A 10.0 105 1.0 15 12,0 125 13.0 . . 685  RightRT: 7.63 ’ :
ApexRT: 1117  LeftRT: 1094  Right RT: 1146 o RT(min) [Peer T IR LRI04 BORERE 2, v RT(min)
AT A Al
Compound Details _ G
- W - | ) B —
Quan Peak ~| !v X || lon Overlay v ¥ X (emrras %) [%/% [lon % B <%
0,5ppb_AM1 Perchiorate d 4 U
0.5ppb_AM1 Perchiorate m/z: 82.800 PR S A Fosahi A T 0885 0,5ppb_AM1 Fosetyl Al
¥ Perchlorate = |
RT. 1253 6500 e 40000
AA: 96612 AA: 579378 3
AH:6762 0 AH; 41537 ]
g 5500 46600 35000
6000 3
] - 35000 30000
5000 4500 s ;
z 1 4000 z 25000
g E
é 4000 g 3500. é g g 200007
"~ 3000+ £ 3000 = 20000 2 ]
] 2500 15000 15000
2000
i 2000: 10000- E
100007
- ot : Fosetyl - Al son '
) 1000 E
0 T T T T T T T T T |5 0- T A T ‘i T é T é T =
1 12 13 14 1 500
RT(min) N 1079 1161 11.86 13.18 1365 14.00 1468 RT(min) 477 518 538 6.04
I y ) y j ; ) ; ! Y ! 80.883 B 35 40 45 50 55 60
m/z: 82.800 A 1 12 13 14 m/z : 25 30 ¥ 0
ApexRT: 1253  LeftRT: 1218 RightRT: 13.50 v RT(min) ApexRI: 405 LeftRT: 3.3  RightRr: 5,10 v RT(min)
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| Compound Details

Quan Peak v = |/ % [[ion Overlay v 5 |[x H E P A
05ppb_AM1 HEPA vz 78800 D00LZAMIHEPA

RT7.00
RT.7.09 28007 | Compound Details
AA: ?agga 3 Quan Peak v 5 X | lon Overlay v ¥ X
0.5ppb_AM1 MPPA
" 0,5ppb_AM1 MPPA miz: 132.883 RT.735
RT.735 X
AA 43078 200
> 2000 AH: 2750 2400
g 5 2200
2 z
£ 1500 g e 2000
£
1000- o e
MPPA
£ 1500 £ 1900]
- 2 g “Wi
«/\M/\\ £ 1200
) ) L ] 1% 10004
RT(min) Compound Details - e
Right RT: 747 B 60 65 70 75 20 85 e ¥ ¥ 2 lon Overay = i o
ight RT: 7. v Cacad E
Ry e 0.5p96_AM1 N-acetyl Glyphosate mz 123883 ORI ACS Srpon s o -
RT 11.00 : ¢ ¢ bt
AT o0 50} RT(min) ‘ &
AR 1219 1400 ; 5 65 ™
it s Right RT: 801 J RT(min)
1200] —
1000. 1100]
- 1000
i % o]
£ s §
£ 700]
(] w0 o]
500]
0 - N-Acetyl Glyphosate
300]
T T T T T 2004
10 B 0 ) 100]
RT{min) o 9 =
miz 123583 o5 160 105 10 M5 120 128
ApexRT: 1100  LeftRT: 10.67 Right RT: 11.67 RT(min)
| Compound Details

Quan Peak v

4
X

lon Overlay

v

4

0,5ppb_AM1 N-acetyl AMPA miz: 109.883

RT:7.09
AA: 32704
AH: 2143

Intensity

RT(min)

m/z: 109:
ApexRT: 700  LeftRT: 684  RightRT: 850

0,5ppb_AM1 N-acetyl AMPA
RT:7.09

Intensity

N-Acetyl AMPA

N-Acetyl Glufosinate

Compound Details
Quan Peak v

0,5ppb_AM1 N-acetyl glufosinate m/z: 135.967

RT. 7.09
AA: 15124
AH: 994

Intensity
2
e

7
RT(min)

Right RT: 7.90

lon Overlay v 4
0,5ppb_AM1  N-acetyl glufosinate
RT:7.09

Intensity

0
RT(min)
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Reproducibility - Recoveries

Recovery used as an estimate of accuracy 1088 1 o7g OF

.. 1200 103.1 95.5 100.0 . : 97.6
and precision used to calculate sa.0 0L assod | [ o om o f]2 20

ere . op ege 79.0 : : 5 838
repeatability and inter-lab reproducibility . so_ R

00 . 1.
6 Repeatability spikes carried out at each 53,
concentration level
opge 200
Repeatability calculated as mean and %RSD 7‘5 i
. o Cereals
at eaCh concentratlon Chlorate  Dicamba  Fthephon  Fosetyl  Glufosinate Glyphosate  HEPA Maleic MPPA N-Acetyl  Nacetyl  Nacetyl Perchlorate Phosphonic
Aluminium Hydrazide AMPA  glufosinate  Glyphosate acid

Reproducibility - %RSD's

The mean of each repeatability experiment

is used as one point in the calculation of =

the inter-Lab reproducibility = 2

Reproducibility mean and %RSD calculated a.2 R e
from this data ﬂ I-l

dicamba Ethephon Fosetyl Glufosinate  Gh sate HEPA Maleic MPPA N '\ I N tyl N vl Perchlo
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lon Ratio's
Comparison of ion ratio’s of
e 15.1 standards versus spikes at each
150 .5 88 level

" i 3 B ‘ \ p 09, 2 Data here is for the first
. : 04
50 ._ 2.3| | 1.sr| 2525 00f) 15%4 i

; . - _n - B .. confirmation transition in each case
| =U. . T~
0.7 0'0-4.0 I 3.0 A
5.0
6.4

58 Chart shows the ion ratio’s of the
100 o2 102 spikes averaged across all
150 127 concentration levels.
200 -17.8
& Q@"ﬁ & & & Q CE A &S & All values meet the < 30% of the
o e e @&‘\* &8 éﬁq < standards criteria
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Matrix Effects - Cereals

Matrix effects reduced but not eliminated by
dilution

0 — - -— p— ) e
Voew o
'-‘ I r . . .  Fosetyl Aluminium is the only one with suppression
.. above 20% in each case.

[ | o | e | || | | it | st | | e Ethephon goes from a low level of suppression to a
et a ot ottt high level of enhancement

Matrix Effects - IF

Matrix matched standards are used for
calibration

40% ﬁ — — H - -
e - ﬁ‘ - -ﬂ W Extract
The matrix concentration is the same as for - @ m i—' '1 '-P- v

samples

-60%

AMPA Chlorate Ethephon | Fosetyl Al Glufosinate = Glyphosate HEPA MPPA N-acetyl- N-acetyl- N-acetyl- | Perchlorate = Phosphonic
AMPA Glufosinate | Glyphosate Acid
B Extract -56% -1% -5% -58% -55% -29% -14% -11% -25% -30% -10% 5% 35%
1/10 -30% 1% 53% -46% -39% -9% -8% -14% -17% -21% -3% % -16%

1/20 -14% 7% 75% -22% -24% 1% 0% -18% -5% -16% 3% 4% -3%
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For AMPA the data obtained for both these
methods was not good and is not included
here

Fosetyl Aluminium and Phosphonic Acid gave
low recovery in Cereals but were fine in
Milk/IF.

The low recoveries were consistent - %RSD’s
are very good.

Struggled to get good data for Glufosinate at
10ug/kg for Infant Formula

— ¢

i/ i/

,f )
Lk
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B = Yaate = -
F&V - Reproducibility Recoveries
B Tomato Orange Overall
120.0
1000 Preliminary results
very good
80.0
600 AMPA working very
well in F&V
40.0
o Cyanuric Acid added
to the method
0.0
AMPA Chlorate | Cyanuric = Dicamba | FEthephon = Fosetyl  Glufosinate = Glyphosate |  HEPA Maleic MPPA n-Acetyl | N-Acetyl = N-Acetyl | Perchlorate Phosphonic
Acid Aluminium Hydrazide AMPA  Glufosinate | Glyphosate Acid Glyphosate a Iittle IOW
B Tomato 92.5 925 917 913 90.4 88.2 87.8 873 90.2 89.4 88.8 88.4 86.7 843 917 8.1
Orange 93.7 104.7 93.0 1032 1132 926 91.2 64.8 95.2 935 90.6 9.3 95.4 69.3 96.0 85.6

Overall 93.8 989 928 1046 1100 931 90.2 61.7 96.3 93.5 88.8 95.2 93.9 66.7 816 84.5
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F&V - Reproducibility %RSD's
200
180 BTomato HOrange  Overall
16.0 i
140 Results average across all
20 concentration levels
10.0
80 . ege
Inter-lab reproducibility < 20%
6.0 .
in all cases
40
20
00
AMPA | Chlorate | Cyanuric | Dicamba = Ethephon = Fosetyl  Glufosinate Glyphosate  HEPA Maleic MPPA n-Acetyl | N-Acetyl  N-Acetyl  Perchlorate Phosphonic
Acid Aluminium Hydrazide AMPA  Glufosinate ' Glyphosate Acid
Elomato 114 9.8 93 6.1 19.7 15 70 6.8 6.7 11 18 40 66 49 100 96
Orange 156 84 9.2 145 59 21 6.1 55 62 12.0 83 49 45 42 56 112

Overall | 134 105 9.8 105 131 54 b6 9.0 6.1 93 82 42 53 70 141 10.6
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Matrix Effects - Peppers

W Extract 1/10

10% Matrix effects very significant in Fruit

. . and Veg

-10%

-20%

% An exact matrix match is not possible

0% in normal batches.

-50%

o Need to look at further dilution to see

-10%

% if this will reduce the matrix effects to
% an acceptable level
-100%
AMPA Chlorate Ethephon = Fosetyl Al | Glufosinate = Glyphosate HEPA MPPA N-acetyl- N-acetyl- N-acetyl- = Perchlorate =~ Phosphonic
AMPA | Glufosinate = Glyphosate Acid
W Extract -92% -33% -91% -88% -81% -82% -68% -T1% -69% -58% -52% -1% -718%

1/10 -11% -11% -68% -52% -58% -30% -35% -46% -41% -29% -11% 6% -30%
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EUPT 2021 SRM 16 Results

Current Method Previous Method
Result AV FFP s z Result AV FFP s z
Chlorate 1.092 1.030 0.258 0.24 1.320 1.030 0.258 1.13
Ethephon 0.212 0.228 0.057 -0.28 0.987 0.228 0.057 13.32
Glufosinate 0.213 0.216 0.054 -0.06 0.232 0.216 0.054 0.30
Glyphosate 0.504 0.510 0.128 -0.05 0.562 0.510 0.128 0.41

Phosphonic Acid 0.550 0.676 0.169 -0.75 0.578 0.676 0.169 -0.58

EUPT 2021 SRM 17 Results

Current Method Previous Method
Result AV FFP s 4 Result AV FFP s z
Maleic Hydrazide 0.646 0.544 0.136 0.75 0.33 0.544 0.136 -1.57




An Roinn Talmhaiochta,
Bia agus Mara

Department of Agriculture,
Food and the Marine

Biggest priority is to develop a method for
cations

Instrument to be reconfigured to turn it into a
two channel system

The second channel will be used for cations
including the Quats

We have looked at some liver and fat samples
on this system and these have worked well

Will look to expand these methods to cover
other analytes
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