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Introduction

The quantitative analysis of metal-organic dithiocarbamate (DTC)
residues on fruit and vegetables poses a major challenge for
pesticide residue laboratories as these analytes are not
amenable to established multi-residue methods. The vast
majority of laboratories analyze DTC residues by applying
methods that involve chemical cleavage to carbon disulfide (CS,)
by hydrochloric acid and tin(ll)-chloride followed by quantitative
analysis of CS,, often from the isooctane extract by GC analysis.
When isooctane is used to trap the evolved CS,, co-extracted
lipids and waxes from olly fruits (e.g. avocados) and waxed citrus
fruits can interfere with the GC system. Proper GC analysis of
CS, requires the installation of special columns for highly volatile
organic compounds which are often used only for this application.
The Instrument Is therefore blocked for other tests requiring
standard GC-columns. Additionally, the high volatility of CS,
poses risks of cross-contamination and inaccuracies during the
preparation of calibration solutions.

Conversion of CS, to O-Methyl-Xanthate and LC-
MS/MS Measurement

An alternative approach to detecting the highly volatile CS, was
tested: DTC residues were hydrolyzed and the released CS, was
trapped In isooctane as described in [1] (steps 1-6). With only
four additional pipetting steps and a 30-minute incubation time,
the CS, was quantitatively converted into O-methyl xanthate
through a reactive back-extraction into alkaline methanol (steps
7-9) [2]. This derivatization step stabilizes the highly volatile
analyte for robust LC-MS/MS analysis (step 10), bypassing the
limitations of GC systems and reducing matrix-induced
maintenance.

WEIGH SAMPLE HOMOGENATE

fresh fruits & vegetables (high water content): 10g+0.1 g
dry commodities: 29 £ 0.02 g

ADD ISOOCTANE

10 mL isooctane

ADD INTERNAL STANDARD
e.g. 100 pL of 100 pg/mL chloroform

ADD HYDROLYSIS REAGENT
75 mL of 0.072 M tin(ll)-chloride in 4M hydrochloric acid

HYDROLYSIS AT ELEVATED TEMPERATURES
at 85 °C for 3 h, e.g. in a shaking water bath

Hydrolysis of DTCs to CS,

COOL DOWN

Cool the vessel in a water bath (to reach preferably <10 °C)

TRANSFER ISOOCTANE PHASE

mix 1.5 mL of the isooctane phase
with 0.75 mL of 0.2 M methanolic KOH-solution

S

CONVERSION TO O-METHYL XANTHATE

Shake for 30 min (mechanical shaker)

ADD WATER

Add 0.75 mL water and discard the isooctane phase

ANALYSIS OF O-METHYL XANTHATE BY LC-MS/MS
LC-MS/MS settings see Table 1
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Table 1. LC-MS/MS Settings for O-Methyl-Xanthate

Parameter

Settings
Column / Pre-column Acquity UPLC BEH C18,1.7um; 2.1x100mm / Van Guard BEH C18, 1.7um

LC-Settings Temp.: 40°C / Inj. Vol.: 2uL / Flow rate: 0.4 mL/min

Eluent A/B A: 0.1% formic acid in Water/MeOH 95/5 / B: 0.1% formic acid in MeOH
S5 %A>10%A 0 min - 4.5 min, hold till 7 min

Gradient 10% A> 95 %A 7 min -2 7.1 min

95 % A 7.1 min =2 11 min

Mass transitions m/z 107/77; m/z 107/31 ; m/z 107/64 (Parent: [M])
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[2] Non-fatty foods - Determination of dithiocarbamates - Part 3: UV spectrometric xanthogenate method, EN 12396-3:2000;

[3] How the screening of marker substances can improve the efficiency in the analysis of ethylene-bis-dithiocarbamates via
CS,; poster contribution to EPRW 2022

Results
a) Method Development

To ensure guantitative conversion of CS,, parameters such as the
molarity of the methanolic KOH solution (step 7) and incubation

time (step 8) were optimized (data not shown). Di

LC columns (e.g. RP- and HILIC-based columns) were tested to
achieve sufficient retention of the analyte; however, for all

columns evaluated, O-methyl xanthate eluted

volume. Consequently, a routinely-used reverse-phase column
was selected (Table 1). To evaluate matrix effects - a common

phenomenon In derivatization reactions and ES

excess matrix co-extractives - tomato extracts (steps 1 - 6) and

Isooctane were spiked with CS, and processed v

mean matrix effect of -14% (calculated from the slopes of both

calibration curves) was observed, which falls
acceptable range of £20% (Figure 1).
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Figure 1: CS,-calibration curves were spiked on isooctane (black) and tomato extracts (red),

converted to O-methyl xanthate and analyzed by LC-MS/MS.
b) Validation Data

The established method was validated by spiking various DTCs

on tomato homogenates. The same extracts

were used to

determine CS, recoveries, analyzing for the analyte by GC-
MS/MS, as well as by LC-MS/MS after CS,-conversion to O-

methyl xanthate (Figure 2).
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Figure 2: Comparison of validation data (n = 5; 2-point matrix-matched bracketing external

calibration at 60 % and 120 % of the spiked level)
c) Comparison of Results

At CVUA Stuttgart, food samples of plant origin are routinely
screened for DTC markers (e.g. eBIC, pBIC, ETU) using CEN-

QUEChERS (EN 15662) and QuPPe (EN 18032

GC-MS/MS and LC-MS/MS analysis [3]. In case of positive

findings, the samples are re-analyzed by steps 1

MS/MS analysis. For this study, the extracts were further used to
convert the CS, to O-methyl xanthate, which was then analyzed

by LC-MS/MS. The results are compared in Table

Table 2: Comparison of levels of CS, residues found
MS/MS and O-methyl xanthate/LC-MS/MS approach.

Commodity Country of Origin : DTE
Screening Marker(s) CS,/GC-MS/MS

) combined with

- 6 and by GC-

Co-funded by

" the European Union

In samples from 2026 using the CS,/GC-

CS,-Levels [mg/kg] using

Pomelo China eBIC, ETU
Pomelo China eBIC, ETU
Pomelo China eBIC, ETU
Chili Rep. of Turkiye ETU
Pear South Africa EU

Pear Portugal Dimethyl-DTC
Summary

O-methyl xanthate/LC-MS/MS

0.506 0.502 0.99
0.302 0.289 0.96
0.146 0.136 0.93
0.224 0.183 0.82
0.183 0.137 0.75
0.141 0.102 0.72

A promising alternative method for the detection of CS, was
developed, offering a valuable option for laboratories with

limited access to GC analysis of highly volatile

compounds.
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