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Column

e Guard column Thermo Scientific Dionex lonPac AG19 (50mm x 2mm x 4um)
e Column Thermo Scientific Dionex lonPac AS19 (250mm x 2mm x 4um)

Particle Pore Size Crosslinking Resin Functional Capacity Hvdrobhobicit
diameter [um] [A] [%DVB] Group [weqg/column] ydrop y

Alkanol

AG19 4 <1 55% Microporous quaternary 1.5 Ultralow
ammonium

Alkanol
quaternary 60 Ultralow
ammonium

AS19 4 2000 55% Supermacroporous



£ European Reference Laboratory - FV
| | == EURL-FV @ |

Column

e Guard column Thermo Scientific Dionex lonPac AG19 (50mm x 2mm x 4um)
e Column Thermo Scientific Dionex lonPac AS19 (250mm x 2mm x 4um)

Particle Pore Size Crosslinking Resin Functional Capacity Hvdrobhobicit
diameter [um] [A] [%DVB] Group [weg/column] ydrop y

Alkanol
AG19 4 <1 55% Microporous quaternary 1.5 Ultralow
ammonium

Alkanol
quaternary 60 Ultralow
ammonium

AS19 4 2000 55% Supermacroporous

e Guard column Thermo Scientific Dionex lonPac AG11-HC (50mm x 2mm x 4um)
e Column Thermo Scientific Dionex lonPac AS11-HC (250mm x 2mm x 4um)

Particle Pore Size Crosslinking Resin Functional Capacity Hvdroohobicit
diameter [um] [A] [%DVB] Group [ueqg/column] ydrop y

AG11 Alkanol .
4 <1 55% ? quaternary 1.75 Mﬁg'\:m
HC ammonium
AS11 o Alkanol Medium

4 2000 55% ' quaternary 72.5

HC ammonium —
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Column

e Guard column Thermo Scientific Dionex lonPac AG19 (50mm x 2mm x 4um)
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Particle Pore Size Crosslinking Resin Functional Capacity Hvdroohobicit
diameter [um] [A] [%DVB] Group [ueg/column] ydrop y

Alkanol
AG19 4 <1 55% Microporous quaternary 1.5 Ultralow
ammonium

Alkanol
quaternary 60 Ultralow
ammonium

AS19 4 2000 55% Supermacroporous

e Guard column Thermo Scientific Dionex lonPac AG11-HC (50mm x 2mm x 4um)
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Conductivity detector

B Onion
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Conductivity detector

= B Strawberry, extraction without formic acid
0] B Strawberry, extraction with formic acid

Chromatogram from conductivity detector
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Resolution

Resolution 70,000 at m/z 200
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List of Pesticides (n=10)
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Aminomethylphosphonic acid
(AMPA)
(m/z 110.0012)

N-acetyl aminomethylphosphonic acid
(N-acetyl AMPA)
(m/z 152.0118)

Perchlorate
(m/z 98.9491)
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Bromide ion
(m/z 78.9189)
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SPECIAL GUEST EDITOR SECTION

Coupling Ion Chromatography to Q-Orbitrap for the Fast and
Robust Analysis of Anionic Pesticides in Fruits and Vegetables

Lukasz Raisski, FRANCISCO Jost Diaz GALIANO, VicTOR CuTILLAS, and AMADEO R. FERNANDEZ-ALBA'
University of Almeria, Department of Chemistry and Physics, Agrifood Campus of International Excellence (CeiA3), European
Union Reference Laboratory for Pesticide Residues in Fruits and Vegetables, 04120 Almeria, Spain

lon chromatography coupled to a quadrupole responsible for the retention of the analytes (2). Since the
Orbitrap mass analyzer was used to develop a introduction of IC, column technology has improved. Current
multiresidue method for the determination of highly columns are characterized by higher ion-exchange capacity,
polar pesticides and their metabolites (chlorate, higher column efficiency, reductions in column diameters,
perchlorate, fosetyl-aluminum, glyphosate, and a new chemistry of bonded functional groups (3).

aminomethylphosphonic acid (AMPA), phosphonic Various detectors are used with IC. Examples of the
acid, N-acetyl AMPA, and N-acetyl glyphosate) in application of conductivity (4, 5), UV (6), and mass detectors
fruits and vegetables. After extraction with (7, 8), can be found in the literature. Because of the typical high
methanol, samples were diluted 5x with water. No content of nonvolatile salts, an ion chromatograph cannot be

RAJSKI ET AL.: JOURNAL OF AOAC INTERNATIONAL VOL. 101, NO. 2, 2018, 352
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IC-MS Conditions

KOH gradient

e  Column Dionex lonPac AS19 (250mm x 70
2mm X 4um) 60

e  Guard column Thermo Scientific ™ Dionex™ /
lonPac™ AG19 (50mm x 2mm x 4pm) _ 50

e  Column temperature 40°C % 40 /

e  Mobil phase flow 0.35 ml/min = 50 /

e  Suppressor flow 0.60 ml/min e /

e  Suppressor current 52 mA 20 /

e  Make-up solvent: acetonitrile 10

e  Make-up solvent flow: 0.40 ml/min 1 —

e Injection volume: 50 pL : . 10 15 20 55

e  Dilution factor: 5

Time (min)

Workflow: FS-MS + SIM-MS + PRM-MS?2
MS: \ [- MS2: \

)

— Range 1: m/z78 -212 — PRM

— Range 2: m/z 109.5 — 110.5 (for AMPA) — Resolution 17,500 (at m/z 200)

— Resolution 70,000 (at m/z 200) — Quadrupole isolation window 1Da
— AGCtarget 1eb — AGCtarget 1eb6

K — Max IT auto / K — Max IT auto /
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Extracted ion chromatograms (precursor ions)

100 SM 13G 1535
A Glyphosate
l\ N-acetyl glyphosate
AMPA

1213

N-acetyl AMPA

fk Bromide ion

/\\ Etephon
}\ Chlorate

17.75

/\\ Perchlorate

A Fosetyl- Al

[\ Phosphonic acid
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AMPA
Sensitivity improvement in SIM

0.01 mg/kg of AMPA in onion extract after 5-fold dilution.

A) 110.0012 £ 5 ppm

1254
100 extracted from full scan MS (m/z 78 — 212)

Relative Abundance
o, B, 35
———

] B) 110.0012 £ 5 ppm
803 extracted from SIM MS (m/z 109.5 - 110.5)

100 105 110 115 120 125 130 135 140 14.5 150
Time (min)
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Glyphosate
Sensitivity improvement in MS?

0.01 mg/kg of glyphosate in carrot extract after 5-fold dilution. 5.\;\\

A) 168.0067 £ 5 ppm 7
extracted from full scan MS (m/z 78 — 212)

&

8

B) 62.9637 + 5 ppm
extracted from PRM MS?

C) 78.9588 £ 5 ppm
extracted from PRM MS?

Relative Abundance
?IIII$IIIIEI]IIII$IIIIEIDOIIII$IIII

14.5 15.0 15.5 16.0 16.5 170 17.5 180 18.
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Analytes and their ions

Compound Quantifier Qualifier CE [eV]

AMPA 110.0012 62.9641 25
Bromide ion 78.9189 80.9168 -
Chlorate 82.9541 66.9592 55
Glyphosate 62.9641 78.9590 25
Etephon 142.9670 78.9590 35
N-acetyl AMPA 152.0118 78.9590 25
N-acetyl glyphosate 210.0173 78.9590 45
Perchlorate 98.9491 82.9541 25
Fosetyl-Al 62.9641 78.9590 25
Phosphonic acid 62.9641 78.9590 25
MS; MS?2
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AMPA
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EOppb_dils AMPA miz: 1100013 EOppb_dils AMPA miz: 62.9637
RT: 12.48 RT: 12.50
AA; 1544681 AA: 2211215
AH: 78813 AH: 101207 2
MS MS
] 8.0E4—]
> 6.0E4- = ]
2 2
z ] § 6.0E4
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4.0E4 ]
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e e e e AR L L A e aeas R A B e L R B s A e o L et
95 100 105 1.0 : 120 125 130 135 140 145 150 95 100 105 110 115 120 125 130 135 140 145 150
RT(min) RT(min}
Oppb_dil5 Chlorate m/z: 82.9541 Oppb_dil5 Chlorate m/z: 66.9589
RT: 10.18 RT: 10.18
AA: 103100970 AA: 2679360 M SZ
AH: 7786886 AH: 223842
7 0E6 20653
6.0E6 E
£ 5086 Z 1565
t=4 i t=4 -
g g E
£ 4.0E6- = 3
7 1.0E5-]
3.0E6—| 3
20867 5.0E4
1.0E6 E
D= T T T T e e R e T O T T T T T R e T R R e T
8.0 8. 9.0 95 100 105 10 15 120 125 Xi] 85 9. 95 100 105 1.0 15 120 125
RT(min) RT(min}
Oppb_dil5 Glyphosate m/z: 62.9637 5Oppb_dils Glyphosate miz: 78.9586
RT: 15.90 RT: 15.90
AA 8934527 2 AA: 2823600 2
AH: 813127 AH: 266439
8085 2.5E5
7.0E5—| E
6.0E5] 2 0E5]
z R = E
2 5.0E5- E 3
H o § 15E53
£ 4.0E5H = 3
3.0E5-{ 1.0E5
2 DE5 3
- 5.0E4
1.0E5- 3
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Perchlorate

60ppb_dil5 Perchlorate m/z: 98.9491 50ppb_dil5 Perchlorate miz: 82.9540
RT: 19.47 M S RT: 19.47 M S 2
AA: 274403117 MA: 150284353
AH: 14404171 MH: 7069045
1473 7.0E6
1.2E7] 6.0E6—
=z 1.0E7 z 5.0E6—
H ] g 1
.g EH]EBt .g A.OEB—_
6.0E6 3.0E6—
4.0E6-] 2.0E6—
2.0E6— 1.0E6—
u_ [}_ =
U AR R R R R R R R N R I B A R R e R S R R R R S R RN R R EE RN RN SRR R} S R B B B B I I B A R I R R B L R R R R B R R R R R R R
17.0 175 18.0 185 19.0 195 200 5 21.0 215 170 175 1 185 190 195 200 205 210 215
RT(min) RT(min}
Fosetyl- Al
Oppb_dil5 Phosetyl m/z: 62.9637 Oppb_dil5 Phosetyl m/z: 78.9589
RT. 558 RT: 558
AA: 15791204 AA: 9781025
AH: 1560176 2 AH: 963600 2
1.6E6—
1.4E6 1
B 8.0E5—
1.2E6-
2 1086 2 6.0E5-
2 E 2
= 8.0E5H = b
6.0E5-] 4.0EE—
4.0E5] zuEsi
2.0E5+ H
LS I U I I I I I I R R I I L L A R L o o e e I I I I L L R L R I R R I L I L
-5 4] 50 55 el i 70 kS i 5 40 LE 50 b5 6.0 65 71 75 8.0
RT(min) RT(min}
Phosphonic acid
60ppb_dil5 Phesphonic acid m/z: 62 9637 50ppb_dil5 Phosphenic acid miz: 78.9588
RT: 1317 RT: 1317
AA: 7882196 2 AA: 11964508 M SZ
AH: 754135 AH: 1180786
7.0E5— q
7 1.0E6
6 0E5— R
= 1 —|
< 5.0E54 ..E 8.0E5
] 1 H] 1
E 4085 T 6.0E5
3.0E5— ]
4 4.0E5
2.0E5— p
1,085 20ES
L o I B S ) I I B R B B O I I ) ) I LN I R R ) L R )
1.0 115 12.0 125 13.0 135 14 14 15.0 165 11.0 115 12.0 125 13 135 14.0 145 15.0 155
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N-acetyl glyphosate
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Naranja_b0ppb N-acetyl-olyphosate miz 62.9637 Maranja_bOppb N-acetyl-glyphosate miz: 789580
RT: 15.20 2 RT: 15.20 M SZ
AA 11603865 M S AA 7526421
AH: 1413401 AH: 918053
1.4E6 4
1266 8.0E5-)
%‘ mEﬁi %‘ 6.0E5-]
5 8085 3 ]
< 1 <
6.0E5-] 4.0E5-]
4085 3
1 2.0E5-|
2085 ]
b T LSA BARS Ra e T T T T T T T T ) I 1 M I I 8 I
130 135 140 145 150 155 160 165 170 175 130 135 140 145 5.0 155 160 165 170 175
RT(min) RT(min)
N-acetyl AMPA
aranja_50ppb N-acely AMPA miz 62.0637 aranja_50ppb N-acefyFAMPA miz: 78.9500
RT. 12.00 AIA200
AA: 19484550 AA: 5946046
AH: 2008472 2 i At ABSIE S 2
2088 M S 6.0854 M
k| 5.0E5-]
1,566 = i
% k| 2 4.0E5
E 3
. E Lol
= 1086 3.0E5-]
E 2,085
5.0E5-] -
E 105
gillwllll““l s o i ; e L SINE SIS S SRE L e e s B s I e I I I B B I e I
100 105 1.0 15 120 125 120 135 140 145 100 105 10 ns 120 125 130 135 140 1458
RT{min) RT(min)
[100ppb_NEG_mixSRM Ethephon miz: 1420670 [100ppb_NEG_mixSRM Ethephon miz: 78.0520
RT 1264 RT 1264
AA: 48685341 AA 5912870
AH: 2212785 M S AH: 266571 IVI SZ
soce] 25E5
] 2.0E5]
E 1.5683 E E
I E g 15654
£ 3 2 E
1,086 E
3 10653
5085 50843
D_ T T T T T T T T T T T T D’ T T T T T T T T T T T T T T
8 9 10 11 12 13 14 15 16 17 8 9 10 11 12 13 14 15 16 7
RTimin) RTi{min)
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Bromide ion

Fresa_50ppb_con_FA_patron Bromide m/z: 78.9189

RT:0.45
AA 14206213
AH: 1376497
1.2E6
1.0E6
%‘ |
5 8.0E5]
= 2
6.0E5
4 0E5
2.0E5+
o T T T T T T T T T T
86 28 9.0 92 9.4 9.6 98 100 102 104
RT(min)

Fresa_50ppb_con_FA_patron Bromide miz 809168

MS

RT. 2.47
AN 20926225
AH: 2073133
2,086
1,566
= 3
2 3
2 3
= 10E6
50853
0- T T T T T T T T T T T T T T T
36 a3 90 92 94 96 a8 100 102 104
RTi{min)
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Linearity in orange

AMPA

SIM-MS
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Pecentage of pesticide
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Peak area repeatability

(n=15)
0.01 mg/kg 0.05 mg/kg
100% -
w 90% -
S 80% -
2 70% -
8 60% -
S 50% -
()]
% 40% -
‘g 30% -
5 20% -
& 10% - I
! ! O% il T T 1
0-5% 6-10% 11-20% 0-5% 6-10% 11-20%
RSD RSD

B solvent orange [ onion [ ‘tomato [0 melon [ carrot
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lon ratio robustness
0.01 mg/kg of glyphosate

O )
I AL
HO’;\/ -
HO
RT: 16.08 b RT: 15.98 %\ RT: 15.99 ’
a) n ) h c) | _
- RT: 15.98
+30% |
-30% /A I\
15.84 EA3 15 15.74 S
5 25 180 185 1 5 180 65 17
RT{min) RT(min)
Solvent Carrot Onion
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Mass accuracy
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Chlorate in onion

j“,‘jw MS ion

Glyphosate in orange
MSZ ion

my/z {Expected) m/z {Apex) m/z (Celta)

. m/z (Expected) m/z (Apex) myz [Celta)

A A A
Aa - Aa * Aa A e S UEEeieEs
629637 62.0638 0794 {mmu) St e sl
£2.9637 62.9638 0680 (mmu) Sre R 829311 RHIRE tnricy
620637 62.0638 0833 {mmu) 82.3541 829341 -0384 {mmu)
£2.9637 62.9638 0833 (mmu) 62,8541 82.9541 -0384 (mmu)
52,9637 52.9638 0718 (mmu) 629541 829541 -04581 (mmu)
62,9637 62.0638 0718 (mmu) 8249541 82.9541 - 0384 (mmu)
62,9637 52.9638 068D (mmu) 529541 B2.9541 - 0461 (mmu)
62.9637 62.9638 0794 [mmu) 820541 820541 -0384 (mmu)
62,9637 52.9638 0756 [mmu) 579541 57 9541 0537 (mmu)
62.9637 62.0638 0756 {mmu) 870541 420541 0308 {mmu)
62,9637 62,9638 0871 (mmu) i Al 0537 ()
62.9637 62,9638 0718 fmmu) S _ T

82.9541 82.9541 -0079 (mmu)
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Glyphosate in baby food .

Extract diluted 5 times

PRM MS?2: 62.9641 + 5ppm

78.9590 + 5ppm
RT: i6.04 RT: ’[02 RT: 16.03 RT/’{O3 RT: 16.03
RTJ‘ﬂlké.04 15.19 RT: 16.02 RT/‘Ik03 RT: 16.03 R'IWAB
15 16 17 - 15
0.001 mg/kg 0.002 mg/kg 0.005 mg/kg 0.010 mg/kg 0.020 mg/kg

(composition: peach, apple, banana, apricot, orange juice, grape juice)
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Glyphosate in baby food idi

Linearity 0.001 — 0.100 mg/kg

1900000—_
1300000—_
1?00000—_
1600000—_
1500000—_
HDDDUO—_
1300000—-

1200000~

1100000
R? = 0.9978
® 900000
800000
700000
600000
500000
400000
300000
200000
100000

o= .
; . ; . ; . ; . ; . ; . . . . .
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 010 .11

(composition: peach, apple, banana, apricot, orange juice, grape juice)
1
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Fosetyl-aluminum in baby food

Extract diluted 5 times

PRM MS?2: 62.9641 + 5ppm

78.9590 + 5ppm
RT: 5.90 RT: 5.88 RT: 5.88 RT: 5.84 RT: 5.84
R'Fz 5.90 R'I:! 5.88 R'I"Z: 5L88 RT: 5.84 RT: 5.84
rerprrrr T T T rrprrrrT T T pTT rerprrerprrrrrpr Tl rrprrrrr T T rrprrrrrr T rr T T
5 6 7 5 6 7 5 6 7 5 6 7 5 6 7
0.001 mg/kg 0.002 mg/kg 0.005 mg/kg 0.010 mg/kg 0.020 mg/kg

(composition: peach, apple, banana, apricot, orange juice, grape juice)
1
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Fosetyl-aluminum in baby food -

Linearity 0.001 — 0.100 mg/kg

1900000—_
1300000—_
1?00000—_
1600000—_
1500000—_
HDDDUO—_

1300000~

1200000
1100000
R? = 0.9973
® 900000
800000
700000
600000
500000
400000
300000
200000

100000~

o= .
T T T T T T T T T T T T T T T T T T I T
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 010 .11

(composition: peach, apple, banana, apricot, orange juice, grape juice)
1
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Phosphonic acid in strawberry

Linearity 1.0 — 50 mg/kg

5-fold dilution 250-fold dilution
. R? = 0.9954 ] R? = 0.9996
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2000000000

Linearity 1.0 — 50 mg/kg

5-fold dilution

R? = 0.9967

Bromide ion in strawberry
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250-fold dilution

R? = 0.9958
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IC-MS Conditions

KOH gradient
e  Column Dionex lonPac AS19 (100mm x 70

2mm X 4um)
e  Guard column Thermo Scientific ™ Dionex™
lonPac™ AG19 (50mm x 2mm x 4um)

D
o

(o))
o

S
£
c
e  Column temperature 40°C '% 40
e  Mobil phase flow 0.35 ml/min ?p
e  Suppressor flow 0.60 ml/min § 30
e  Suppressor current 52 mA :E’ 20
e  Make-up solvent: acetonitrile e 10
e  Make-up solvent flow: 0.20 ml/min I
e Injection volume: 50 plL ? 4 1 " . X o 0’ 14
e  Dilution factor: 5 — Time [min]

Workflow: FS-MS + SIM-MS + PRM-MS?2
\ [- MS2: \

)
>

— Range 1: m/z 150 — 212 — PRM

— Range 2: m/z 109.5 — 110.5 (for AMPA) — Resolution 17,500 (at m/z 200)

— Resolution 70,000 (at m/z 200) — Quadrupole isolation window 1Da
— AGCtarget 1eb — AGCtarget 1eb6

\ — Max IT auto / \ — Max IT auto /
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Extracted ion chromatograms (precursor ions)

Column Dionex lonPac AS19 (100mm x 2mm x 4um) - prototype

RT:0.00-13.01 SM: 7G

100

Glyphosate

0
" P/\NHJLCH:.,

Ho’\\0

8.70

OH

N-acetyl glyphosate O

HO

8.60

—_
o
g

(&)
T

AMPA s

6.86

—_
o

slative Abundance
w
CF o o o
o Ll [

6.92

Time (min)
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Retention time stability

p N

0.05 mg/kg in carrot
(0.005 mg/kg in the vial)

Glyphosate N-acetyl-glyphosate

9.00 9.00

8.95 8.95
o 890 o 8:90
-§ 8.85 ' § 8.85
S 850 %00%y,%" ceste®0et’geeeee = S 8.80 .

000000000%000% 00

S 875 00000%900000,0,0,00000, S 875 0909005%° L L
o o 090 00000000° 000%%000%%®
= 8.70 = 8.70

8.65 8.65

8.60 8.60

0 10 20 30 40 50 60 0 10 20 30 40 50 60
#injection #injection
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Retention time stability

0.05 mg/kg in carrot

(0.005 mg/kg in the vial)

AMPA N-acetyl-AMPA

~
N
(5]
~
N
(5]

€ 7.15 o oo g 7
£ ° o000 %0 *® o0 £
= . ) 0 %0, %000% %00, 0000 o0 S 710/ @
o 7.10 L "'ob K] ® PY
2 £ 705 g990,900 00000 00000 00 00® o o0 o
°
5705 e % 700 | @ ooe ® 0 o 000 a%° ¢ %000 000
S . S .
700 © o L .

o
©
v
»
%)
o

#injection #injection
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Retention time stability

Glyphosate
9.00
8.90
8.80 °
£ 0e0¢g0g00000g%00 . P Y )
£ 870
2
€ 8.60
2
()
< 8.50
8.40 ° °
8.30
40 45 50 55 60 65
#injection

e Carrot 0.05 mg/kg
Carrot 0.005 mg/kg

e Apple 0.05 mg/kg
Mandarin 0.05 mg/kg

e Strawberry 0.05 mg/kg

retention time

N-acetyl-glyphosate

#injection

e Carrot 0.05 mg/kg
Carrot 0.005 mg/kg

e Apple 0.05 mg/kg
Mandarin 0.05 mg/kg

e Strawberry 0.05 mg/kg
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Matrix interferences

Malic acid

| Quinic acid Citric acid T
gy & Sulfate
Phosphate

. —

: J

C||||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||| ||| ||||||||||||||||||||||||||||||||||||||||||||||||||
0 1 2 3 4 5 6 7 8 17 18 19 20 21 22 23 24 25 26
T|me (mln
0.00 - 26.00
100 NL: 7.09E9
1 1 TIC F: FTMS - p
90 MaIIC aCId ESI Full ms
. . [78.0000-
80 =% QU|n|C aC|d Phosphate 212.0000] MS
Zanahoria_20ppb_
70 = ‘ dil5_R1
" x Sulfate Citric acid
503 #
40
30
20
10
U4 U
0 ey e
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Time (min
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Matrix interferences

Malic acid Citric acid

0.00 - 26.01 Q d
100 UInIC aCI NL: 1.16E10
TICF: FTMS - p ESI
90 Fullms
[78.0000-212.0000]
80 MS
Limon_100ppb_dil5_
in_cleanup
0 Sulfate
o Phosphat
osphate
50
40
30
20
10
s b A LA TR . i
C|||||||||||||||||||||||||||||||||||||||||||||||||||||||||'I'||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||m
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min) . . .
Citric acid
100 NL:
9.63E9
90 H H TICF: FTMS - p
Ma“C aCId ESI Full ms
80 [78.0000-
212.0000] MS
Fresa_20ppb_dil5
70 _R3
60 Sulfate
5 i Phosphate
40 “
30
20
10
o A, o
rrrrrrrrrr|rrrrryrrrrJrrrr|yrrrrqyrrrr|rrrrr|prrrqrrreprrrryrrirfrrrr|rrrrryrrrrprrrrprrrrrrrrrr [ rrrr[rrrr[rrrr[rrrr[rrrrprrrr [T rrg

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min
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Matrix interferences

Malic acid

0.00 - 26.0°
100 = . . NL: 8.96E9
Quinic acid

90 Full ms
[78.0000-212.0000]

80 MS
Manzana_100ppb_dil

70 5_sin_cleanup

60

. Sulfate Phosphate

40

30

20 j

TTT L LI T T TTT
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)

100y Ma|IC aC|d C|tr|C aC|d NL: 8.25E9

TIC F: FTMS - p ESI
Full ms
[78.0000-212.0000]
S

o

90

80
Tomate_100ppb_dil5

Phosphate

70 Sulfate

60

50

40

30

20

T T1T 1T L LI TTTT TTTT T TTT T TTTT rrrrrrrrrrrrrrrrrTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTT TTTT TTTT
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min
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Advantages of high resolution mass spectrometry

Bromide ion

Fresa_50ppb_con_FA_patron Bromide miz: 78.9189 Fresa_50ppb_con_FA_patron Bromide miz 809168
E.E:?nggg;a M S EE' 32:;'9:%?%%5 M S
' ¥ : m/z 80.91684
1,2E6; m/Z 78.91889 Z-UE6; / 80 9 68
1026 " 1.566]
E 8.085 ] E
E 6.0E5] - e
4,[IE5—: 5,l]E5—:
2.0E5-]
0 26 a8 90 9.2 94 ds 98 | w0 | w2 | 104 - g ' 88 | o | e2 | ¢4 | o5 | @8 | w00 | 02 | 104
RT(min) RTi{min)
Triple quadrupole:
Transition (?) 1: 7°Br -> °Br’
No
fragmentation

Transition (?) 2: 81Br -> 81Br

High resolution:

lon 1: 78.91889
Very high selectivity

lon 2: 80.91684
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Advantages of high resolution mass spectrometry

RT: 0.00-1300 SM 15G Lo7 MS 82.95414 £ 1 mDa

35C10,"

MS 84.95119 £ 1 mDa

37CI10,"

MS2 66.95923 £ 1 mDa

35C10,

Relative Abundance

MS2 50.96432 £ 1 mDa

e 2

. 35CI1O-

100, MS2 68.95628 + 1 mDa
: 31CI0,

807

100; MS2 52.96137 £ 1 mDa
. 37CIO-

807

A R R LA R LA L L LA L L ) L R ) R LA AL LA LA LA L LAt LA R R R R R ] LD LA LAt Lkt L) LA LA RAR) RAR) LA A R KA LA LAl AAAS LA LA L) RAR) R AR KA RAR) LA LA LS L) LA LA A W

0 1 2 3 4 5 6 7 8 :

Time (min)
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Post-column addition of
organic solvent — sensitivity improvement

100% - peak area without organic solvent

MeOH ACN ACN
0.2 ml/min 0.2 ml/min 0.4 ml/min

AMPA 169% 269% 254%
Chlorate 121% 381% 434%
Glyphosat 145% 269% 235%
Perchlorate 132% 365% 454%
Fosetyl-Al 242% 347% 339%
Phosphonic acid 139% 280% 283%
N-acetyl AMPA 147% 254% 250%
N-acetyl glyphosate 138% 268% 255%
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Post-column addition of

organic solvent — sensitivity improvement

RT: 0.00-26.01

20.66
Prerchlorate 98.9491 * 5ppm
me 5
: - No organic solvent
4500000+
] I 04 mi/min of ACN
4000000:
gmg
3 ]
K ]
25000001
2000000;
1m§
1000000
W.......................
0 2 4 6 8 10 12 14

Time (min)
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|
Bromide ion 50 mg/kg in
strawberry (dilucion 5x)
0 N m/z 78.9188 * 5ppm
g 80
E 60
<
g
¢ 2
m/z 80.9168 * 5ppm
80
60
4
20
0 T T T T T [T T
65 10 75 8.0 85 90 95 10.0
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Bromide ion 50 mg/kg in
strawberry (dilucion 5x)

78 m/z 78.9188 * 5ppm

67

m/z 80.9168 * 5ppm

Relative Abundance

N2 o o o
S S s s

(=3
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Blank solvent injected after
the high concentration
sample

m/z 78.9188 + 5ppm

m/z 80.9168 * 5ppm
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SUMMARY
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Advantages of IC-MS/MS

/ Good retention of very polar compounds
\
Reproducible retention times
i
Good sensitivity
| Authomatic mobile phase preparation
/ Easy and fast HPLC-IC change
/
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Thank You
for Your Attention

EUROPEAN
UNION
REFERENCE
LABORATORY

= =
- E




