Overcoming sensitivity issues associated with analytes ionizing in negative
LC-ESI in multiresidue methods using dual-channel chromatography
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Overview

The total number of pesticides was 264, out of
which 238 were analysed with the methanol gradient and
26 with the acetonitrile gradient. The validated limit of
quantitation was 0.003 mg/kg for 97 % of the
evaluated compounds.

Optimal mobile phase modifiers are not equivalent for positive and
negative Ionisation modes in electrospray. For this reason, it is
complicated to achieve high sensitivity in multiresidue methods which
combine the analysis of compounds which ionise in the positive and
negative polarity modes.

The validation study was followed by a 42 real baby
food sample survey, during which 16 positive results
were found at concentrations between 0.003 mg/kg and
0.020 mg/kag.

This issue can be overcome by independently injecting a sample
twice. Dual-channel chromatography allows for sample multiplexing,
thus achieving a sample throughput equivalent to single-channel, single-
mobile phase instruments, while performing two analyses at a time.

Methods

After a QuUEChERS-based extraction, the samples were analysed using a dual-channel
Thermo Scientific™ Transcend™ DUO LX-2 instrument coupled to a TSQ Altis™ triple
quadrupole mass spectrometer (Figure 1).
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In a single-channel analysis, the MS is acquiring data for 47 % of total analysis time. With
dual-channel analysis, the MS is acquiring data for 80 % of the total analysis time.
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Table 1. Validation results for 26 analytes evaluated with gradient 2. fReaI sample survey -
Similar results were obtained in banana/orange-baby food During a survey of 42 real samples, 11 pesticide residues were found (16 positive
Compound Recovery  Repeatability  Recovery  Repeatability '-°";’:\-‘;:IC3'- Higtis:lca'- findings) in 5 different samples. Concentrations ranged between 0.003 mg/kg
0.003 mg/kg 0.003 mg/kg  0.006 mg/kg  0.006 mg/kg (mg/kg) (mg/kg) (difenoconazole) and 0.020 mg/kg (imazalil). The most frequently detected compounds
2,4-D 97 % 11 % 109 % 6 % 0.001 0.02 were difenoconazole (3 detections), cyprodinil (2 detections)) meptyldinocap
Bromacil 101 % 6% 104 % 4% 0.0005 0.02 (2 detections), and spinosad (2 detections).
Dithianon 96 % 3% 96 % 3% 0.0005 0.02 \ y,
Diuron 99 % 3% 99 % 2% 0.0005 0.02
Fensulfothion 99 % 3% 100 % 3% 0.0005 0.02
Fensulfothion-oxon-sulfone 100 % 4 % 103 % 2 % 0.0005 0.02 o
Fipronil 103 % 1% 101 % 1% 0.0005 0.02 Conclusions
Fipronil-desulfinyl 101 % 2 % 100 % 2% 0.0005 0.02
Fipronil-sulfone 98 % 2 % 100 % 2% 0.0005 0.02
Flubendiamide 104 % 1% 97 % 2% 0.0005 0.02 o - .
Fludioxonil 105 % 5 o 103 % 2% 0.0005 0.02 * Dual-channel liquid chromatography allows sample analysis with two different,
=aleryies J67% > % 101% S S 02 independent mobile phases and/or columns.
Hexaflumuron 94 % 5 % 104 % 8 % 0.0005 0.02
Toxynil 101 % 2 % 103 % 3% 0.0005 0.02
Lufenuron 108 % 6 % 102 % 3% 0.0005 0.02
MCPA 114 % 7% 99 % 3% 0.001 0.02 = Sample multiplexing results in the mass spectrometer capable of data
MCPB - . 115 % 10 % 0.006 0.02 L . ; o . .. .
Meptyldinocap 9 6 0 TR 6% 0.003 005 acquisition during the whole run. In this method, 80 % of analysis time is
(£)-Metaflumizone 103 % 2% 95 % 1% 0.0005 0.02 employed in data acquisition vs. 47 % in single-channel configuration.
(J-Metaflumizone 104 % 1% 105 % 2% 0.0005 0.02
Penthiopyrad 103 % 3% 101 % 1% 0.0005 0.02
Prothioconazole 106 % 3% 90 % 5 % 0.0005 0.02 |
Prothioconazole-desthio 101 % 2% 100 % 2% 0.0005 0.02 = 256 compounds were validated at 0.003 mg/kg in baby food. The lowest
Teflubenzuron 107 % 3% 95 % 2 % 0.0005 0.02 : : 0
< o
TENA _ _ 08 o o 0,000 0,00 calibration level was 0.005 mg/kg for 82 % of analytes, and < 0.003 mg/kg for 98 %.
TFNG 103 % 8 % 101 % 5 % 0.003 0.02
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