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Optimizing of a LC-MS/MS method for the detection of high polar

compounds in different matrixes

The detection times for these compounds 

were very short (within 16 min) using this 

multiple injection method. 

Interference and retention time shift were 

not observed in peaks. 

Average recovery rates 

were also detected for 

10 and 50 µg kg-1

concentrations of each 

compound. Their 

recovery rates were 

between 77.44 and 

115.75% in tomato; 

78.63 and 105.35% in 

chestnut, 81.24 and 

116.79% in raisin and 

82.54 and 111.0% in 

lentil, respectively, in line 

with lowest (70%) and 

highest (120%) limits of 

the SANTE/11312/2021 

Guideline. Recovery rates 

of high oil crop matrix 

such as chestnut, was 

found less than other 

matrixes. 

The RSD values of repeatability were in the range of 0.45-

7.96% in tomato; 1.11-13.13% in chestnut, 0.93-12.74% in 

raisin and 0.86-10.15% in lentil, separately. Additionally, 

the RSD values of reproducibility were in the range of 1.46-

14.77% in tomato; 1.79-13.03% in chestnut, 2.20-16.68% in 

raisin and 2.33-15.43% in lentil, separately. 

The aim of this study was to validate a multi-

residue analysis method for the detection of  

high polar chemicals using LC MS/MS. 

11 different chemicals (aminomethylphosphonic

acid, chlorate, ethephon, fosetly-al, glyphosate, 

glufosinate, maleic-hydrazine, phosphonic acid, 

perchlorate and propylene-thiourea) were

validated in 4 different matrixes (tomato, 

chestnut, raisin and lentil). 

However, a total of 18 high polar compounds

(added: chlormequat, cyromazine, diquat, 

mepiquat, trimethyl sulfonium and N-acetyl-

glufosinate) were able detected in single 

injection in tomato matrix. 

The validation data of all high polar compounds 

obtained in LC-MS/MS analysis was quite 

reliable and were in line with the 

SANTE/11312/2021 Guideline.

There are some modifications in extraction of 

samples, buffer formulation and column type

(Shodex) compared with QuPPe method. The 

analysis were performed in Agilent 6470 Triple 

Quad Liquid-Mass Spectrometry (Agilent 

Technologies, Santa Clara, CA, USA).

Objective

Results of calibration study showed good linearity (r2

values are between 0.993 and 0.998).

LOQ values for analysed compounds were between 2.93 and 

6.78 μg kg−1 in tomato; 6.36 and 9.37 μg kg−1 in chestnut, 

3.89 and 8.65 μg kg−1 in raisin and 3.27 and 7.83 μg kg−1 in 

lentil, respectively. Although LOQ value of high oil crop matrix 

(chestnut) was found higher than other matrixes, all LOQ 

values were under the lowest Maximum Residue Limits of the 

compounds (50 to 3000 µg kg-1).

Method
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Substance name CAS number
Molecular 

weight 

Molecular 

formula

Precursor 

ion / 

Polarity

Product 

ion

Retention time 

(min.)

aminomethyl phosphonic 

acid (AMPA)
1066-51-9 111.04 CH₆NO₃P 110 / -

79

63
3.77

bromate 15541-45-4 127.90 BrO3

129 / -

127 / -

113

111
3.52

bromide 24959-67-9 79.9 Br
79 / -

81 / -

79

81
4.71

chlorate 14866-68-3 83.45 ClO₃
85 / -

83 / -

69

67
4.66

chlormequat 7003-89-6 122.62 C₅H₁₃ClN 123 /+ 
58

59
0.97

cyromazine 66215-27-8 166.18 C₆H₁₀N₆ 167.1 / +
85.2

125.2
1.61

diquat 2764-72-9 184.24 C₁₂H₁₂N₂ 183.1 / +
157.1

168.1
1.08

ethephon 16672-87-0 144.5 C2H6ClO3P 143 / -
107

79
8.3

fosetly-al 39148-24-8 354.10 C₆H₁₈AlO₉P₃ 109 / -
81

63
2.54

glufosinate 51276-47-2 181.13 C₅H₁₂NO₄P 182 / +
119

136
2.46

glyphosate 1071-83-6 169.1 C₃H₈NO₅P 170.1 / -

42

68

88

6.51

maleic-hydrazine 123-33-1 112.09 C4H4N2O2 113 / +
40

67
2.80

mepiquat 15302-91-7 114.21 C₇H₁₆N 114 / +
58

70
1.01

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

9 

226.18 C7D3H11NO5

P

224.1 / + 164

178

206

7.77

perchlorate 14797-73-0 99.45 ClO4

101 / +

99 / +

85

83
13.44

phosphonic acid 105582-58-9 88.00 H3PO3 81 / -
79

63
8.33

propylene-thiourea (PTU) 2122-19-2 116.18 C4H8N2S 117 / +
60.1

58.1
1.57

thrimethyl sulfonium 676-84-6 77.17 C3H9S
+ 77 / +

47

62
1


