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Sample preparation

In food analysis, techniques involving mass spectrometry (MS) as a detection tool have evolved substantially these last years.

Coupling chromatography with MS is now commonly used to detect, identify, quantify and confirm a great variety of substances

Fruits and vegetables samples were reduced to a mash in order to obtain a very homogeneous mixture. A 20 g portion was
adjusted in pH between 6 - 7 and extracted by shaking for 15 min with 40 ml of ethyl acetate. After centrifugation, 5 ml of the
were collected and evaporated to dryness. The extracts were then dissolved in 1 ml of MeOH-H,0 (50:50)

in foodstuffs. Nowadays, one of the most distinctive trends in MS-based analysis is the use of time-of-flight mass
(TOF MS).

In our laboratory, liquid chromatography hyphenated to tandem mass spectrometry (LC-MS/MS) was used in routine since
more five years to monitor the pesticides residues present in food. In recent times, LC-TOF MS was evaluated as an alternative
to LC-MS/MS for the screening and quantitative analysis of multiple pesticides residues in fresh fruits and vegetables.

Advantages, drawbacks and encountered difficulties with both techniques are discussed on the basis of real samples.

organic
and filtered on 0.45 um nylon membrane before injection into analytical systems.
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Materials Materials
LC Acquity UPLC (Waters) LC: Acquity UPLC (Waters)
TOF: LCT Premier XE (Waters) "o# MSMS : QuattroMicro (Waters) with electrospray interface " #
Column UPLC : Acquity BEH C18 1.7 pm, 100 x 2.1 mm (Waters) Column LC: Atlantis dC18 3um 2.1 x 100 mm (Waters)
Flow 400 Wimin Flow : 300 p/min
Temperature : 40C Temperature 301C
Run Time 9 minutes Run Time : 25 minutes &
Injection Sul Injection : 10l
Mobile phase : A H20 + 0.1 % formic acid Mobile phase A :H20 + 0.1 % formic acid
B : MeCN + 0.1 % formic acid T B : MeOH + 0.1 % formic acid A T o
Source ESI+, W mode, DRE (Dynamic Range Extended)
Acquisition Mass 50-1100 m/z, scan time 200 ms Acquisition : Two runs of 25 minutes 15t 169 Acaricides, Fungicides and Insecticides
Cone and aperture voltage fixed at40and 5V 2nd: 126 Herbicides
Data processing : 343 pesticides One MRM transition per compound for screening . Two MRM for confirmation  analysis.
Mass window 20 mDa , Time window 0.05 min Cone and collision voltage optimised  for each compound
40 ms Dwell time, 13 acquisition groups
Redcurrant
UPLC-TOF LC-MSMS UPLC-TOF LC-MSMS
a8 317.1650.020a . 1199 317> 166
. a7q 0207200208 « 1391 02597 Z% Bupirimate 0.019 mg/kg l‘ % Bupirimate 0.012 mg/kg
Strawbe
Fenhexamid >0.5 mg/kg Fenhexamid 0.53 mg/kg ™
-
L a3 376,039 0.020a 1431 376> 308
E 51 25308100208 p 713 253126 Prochloraz 0.38 mgkg Prochloraz 0.21 mgkg .
Lemon B .
Thiacloprid 0.022 mglkg Thiacloprid 0.018 mgkg
466 289.1220.020a 1346 289> 70
« 23 a P 239572
2991510020 z0n2 Myclobutanil 0.009 mg/kg Myclobutanil 0.004 mg/kg
Pirimicarb 0.007 mg/kg E Pirimicarb 0.006 mg/kg " Grape B
T £ £y Fotime N
o 225,135 00208 268 25606 0.020a 256> 200
Pirimicarb-desmethyl ~0.001 mg/kg Extract mass chromatogramm 00% l Imidacloprid 0.026 mg/kg Imidacloprid 0.029 mg/kg
for metabolite of pirimicarb Tomame
T e e g Tme
233 292027 0.020a 202> 211
o
p 2 Thiametoxam 0.070 mglkg Thiametoxam 0.066 mglkg
Accurate mass spectra e Sl -ra"agon
Pirimicarb-desmethyl J\
CioHieNiO2 o 312 253,031 0.020a 714 253> 126
Theoretic MH+ cH, .
o ® e . Thiacloprid 0.071 mgkg Thiacloprid 0.11 mg/kg =
\“"dw o +
T e i, Chilli pepper prp—T Ty
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7 min 1 ppm 20 min 1ppm
Total lon Chromatogram Extract Chromatograms Carrots s TOF has smaller linear range than MS/MS even with t e use of extended dynamic range
g x Proficiency test 5 mode. With the use of quadratic regression, there i s very good correlation of
10 £ ] EUPT-RV10 R ~ B quantitative results with TOF and MS/MS]
< s 5 5 :
282 g E g8 z 3 £ Selectivity is very good with both approaches. The  slightly less good selectivity of TOF
288 gﬁ £ 5 H H is offset by the higher resolution of UPLC chromato  graphy.
ESgss oz 22 | £ 2
52822 | | Better sensitvity with TOF LCT Premier compared o QuatiroMicro MSIMS.
With TOF, known-unknown compounds like metabolites  or not commercially available
S 10 substances could be identified by extract mass chro  matogram based on theoretical
mass,
10
I Accurate mass measurement and isotopic profiling st udy enable to suggest possible
IZ:} 1 Methanidophos formula of unknown with the elemental composition 1
notsearched
No limitation in acquisition speed with TOF. two ru s of 25 minutes with MSIMS were
i reduce to a single run of 9 minutes !
o Time o Time ime Full scan acquisition enables data processing atan y time. Data storage and processing
123 4506 345 67 37456 7 8 8 10 112 1 115 6 17 18 19 20 require high-performance computer and software when  generating few Go of data each
UPLC- TOF LC-MSMS day (Raw file: 0.5 Mo for MS/MS, 90 Mo for TOF).

Discussion

LC-MS/MS presents different advantages like quantitation performances and unambiguous identification of known-targeted pesticides with
high selectivity and specificity according to the use of MRM transitions. However, only targets previously tuned can be detected and

is fastidious. Fi , the fr of detection in several acquisition

setting-up MS/MS method for few hundred of
groups induces arisk of false negative response in case of time-shift in chromatography (i.e. column ageing).

UPLC-TOF shows several like time gain, selectivity and specificity due to accurate mass measurement allowing verification of

of detected Data reprocessing is possible at any time to search for

elemental and

d and unknown and detection of compounds without reference solution is also achievable.

g
Therefore, the best approach for comprehensive pesticides residues analysis is probably a combination of this two techniques
UPLC-TOF must be used at first for an efficient, rapid and quantitative screening whereas LC-MS/MS must be applied in the end as

accurate quantitative confirmation method.
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