
DEVELOPMENT AND VALIDATION OF A FAST MULTI 
RESIDUE METHOD FOR 15 HIGH POLAR PESTICIDES IN 

TOMATO SAMPLES USING LC-MS/MS

INTRODUCTION
The high polar chemicals, such as aminomethylphosphonic acid, chlorate, ethephon, fosetly-al, glyphosate, glufosinate, maleic-hydrazine,

phosphonic acid, perchlorate and propylene-thiourea, were used as plant growth regulators, fertilizer, pesticide or their metabolites. Their

safety residual level in fresh foods is regulated in European Union and Türkiye. But, direct analysis of these compounds have always been very

challenging since they cannot extracted easily using Quick Polar Pesticides Extraction (QuPPe) method. In this study, all 15 compounds were

analysed simultaneously a single run with a total analysis time less than 4 minutes though changing column specification and buffer mix.
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LC System : Agilent 1260 Infinity II HPLC System
MS System : Agilent 6470 Triple Quad Liquid-Mass 

Spectrometry
Column : Raptor Polar x 2.7 µm 50 x 2.1 mm
Mobile phase : A: 50mM Amonium Bicarbonate : ACN 

B: 50mM Amonium Bicarbonate : ACN 

MS Gradient : 0−0.5 min 40% A, 0.5-1.5 min 40% A, 2-3 
min 30% A, 3-3.5 min 35% A, 3.5-4 min %40 
A, 4 min 40%

Injection vol. : 1 µL
Column temp. : 40°C
Ionisation : Jetstream ESI
Acquisition : dMRM in both mode (Negative and 

Positive)
Flow Rate : 0.30 mL /min
Run time : 4 min

Pesticide
Func-

tion
CAS No MW Prec. Ion Prod. Ion

CE 

(polarity)

Aminomethyl
phosphonic acid 
(AMPA)

M 1066-51-9 111.04 110.0 79/63 35-21(-)

bromate M 15541-45-4 127.90 129/127 113/111 25-27(-)

bromide I 14866-68-3 83.45 79.0 81/79 0-0(-)

chlorate H 14866-68-3 83.45 85/83 69/67 21-21(-)

chlormequat PDR 7003-89-6 122.62 123.0 59/58 45-35(+)

cyromazine I 66215-27-8 166.18 167.1 125.2/85.2 15-17(+)

diquat H 2764-72-9 184.24 183.1 168.1/157.1 12-24(+)

ethephon PDR 16672-87-0 144.5 147.0 107/79 10-10(-)

fosetly-al F 39148-24-8 354.10 109.0 81/63 12-34(-)

mepiquat PDR 15302-91-7 114.21 114.0 70/58 20-20(+)

N-acetyl-
glufosinate (NAG) M 1356992-90-9 

226.18 224.1 206/178 6-10(+)

perchlorate M
14797-73-0 99.45 101/99 85/83 28-28(-)

phosphonic acid M
105582-58-9 88.00 81.0 79/63 15-35(-)

propylene-
thiourea (PTU) M

2122-19-2 116.18 117.0 60.1/58.1 38-16(+)

thrimethyl
sulfonium H

676-84-6 77.17 77.0 62/47 8-10(+)

PESTICIDES

RESULTS

Substance name
MRLs

(µg/kg)

Matrix 

standart 

conc. (µg/kg)

Detection limits

LOD 

(µg/kg)

LOQ 

(µg/kg)

AMPA 100.103 5 5.93 8.09

bromate 50.103 5 5.69 7.31

bromide 50.103 5 5.72 7.40

chlorate 100 5 5.41 6.37

chlormequat 10 5 5.42 6.39

cyromazine 10 5 5.36 6.20

diquat 10 5 5.72 7.41

ethephon 2000 5 5.53 6.75

fosetly-al 100 5 5.73 7.44

mepiquat 20 5 5.70 7.34

NAG 100 5 5.88 7.92

perchlorate 100 5 5.30 6.00

phosphonic acid 100 5 5.73 7.42

PTU 3000 5 5.87 7.89

thrimethyl sulfonium 50 5 5.70 7.32

F, Fungicide; H, Herbicide; I, Insecticide; PDR: Plant Development Regulator, 
M: Metabolite

Parameter What/how Criterion Adequacy

Sensitivity

/linearity

Linearity check from six 

levels (5-100 ppb)

0.99 ≤ r2 0.990-0.999

LOQ Lowest spike level 

meeting the 

identification and 

method performance 

criteria for recovery and 

precision

≤ MRL 6.00 -8.09 (LOQ) < 

10-100.103 (µg/kg)

Recovery Average recovery for 

each spike level tested

70-120 % 70% < 84.03% –

119.65% < 120%

Precision 

(RSDr)

Repeatability RSDr for 

each spike level tested

≤ 20% 0.74 – 18.31% < 20%

Precision 

(RSDwR)

Within-laboratory 

reproducibility, derived 

from on-going method 

validation / verification

≤ 20% 2.94 – 18.62% < 20%

Substance name
Matrix standart

conc. (µg/kg)
r2 RT

AMPA 5-250 0.990 0.589

bromate 5-250 0.992 0.530

bromide 5-250 0.990 0.524

chlorate 5-250 0.993 0.507

chlormequat 5-250 0.993 0.675

cyromazine 5-250 0.995 0.519

diquat 5-250 0.996 0.747

ethephon 5-250 0.996 0.702

fosetly-al 5-250 0.997 0.539

mepiquat 5-250 0.994 0.888

NAG 5-250 0.995 0.566

perchlorate 5-250 0.999 0.499

phosphonic acid 5-250 0.994 0.549

PTU 5-250 0.996 0.503

thrimethyl sulfonium 5-250 0.994 0.766

Pesticide Matrix std conc. 

(µg/kg)

Recovery 

(%)

Precision
RSDr (%) RSDwR (%)

AMPA 10 94.19 18.31-19.03 13.65
50 113.39 1.90-2.84 8.56

bromate 10 112.04 5.03-9.51 13.17
50 113.98 2.93-3.94 5.97

bromide 10 103.01 5.29-6.31 12.20
50 111.14 2.32-7.20 6.72

chlorate 10 112.49 4.60-7.04 9.19
50 117.44 2.83-4.57 3.15

chlormequat 10 119.65 2.03-3.85 5.29
50 107.91 1.74-2.01 7.27

cyromazine 10 119.47 2.60-3.76 7.88
50 109.47 2.68-5.33 7.01

diquat 10 117.37 2.94-4.05 2.94
50 112.60 2.22-7.01 5.84

ethephon 10 108.53 4.95-8.59 14.51
50 85.55 2.75-6.07 3.74

fosetly-al 10 118.34 7.53-9.91 8.23
50 99.40 1.47-2.21 3.75

mepiquat 10 104.85 2.78-2.91 18.62
50 97.33 0.74-1.16 5.94

NAG 10 113.20 6.44-6.87 11.06
50 84.75 4.19-5.23 5.50

perchlorate 10 88.47 1.38-1.51 7.94
50 96.35 3.84-4.57 5.37

phosphonic acid 10 116.20 6.39-15.11 11.25
50 98.78 5.90-9.75 10.80

PTU 10 84.03 3.78-6.70 6.55
50 86.11 0.92-4.11 5.66

thrimethyl

sulfonium

10 117.54 2.61-3.28 3.61
50 110.29 1.87-2.45 10.80

The findings obtained with the evaluation of all validation 
parameters showed that, the optimized method was compatible 

with the SANTE/11312/2021 and was reliable and effective 
enough to use for the detection of high polarity pesticides in 

tomato samples using LC MS/MS.
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