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Key DART Source Parameters

A Source Parameters
A lonization gasses

A N, (Standby) DART application scope

A He (Run Mode) 100000
A Temperatureof ionization gas
A Sample introductionspeed

DESI

10000

A lons typically observedn
DARTMSmass spectra
A [M+HF, [McH]
A M*, M¢ (ionic compounds)

A Use of dopants to promote
ionization: 10

A [M+NH4} (ammonia) Nonpolar Very polar
A [M+C]¢ (e.g. CHCL) Polarity of analytes

A [M+CECOQF (trifluoroacetic Figure courtesy of Prof. Jadal 2 Of 2
acid) ICT Prague, Czech Republic
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DARTSVP: Experiments Overview

A PesticideScreening
A FDAswab screening method

A Quantitative Pesticide Analysis in Orange Juice

A 1-D TransmissiorExperimentModule

A Fast liquid analysis Carbendazinin orange juices
A Sample Concentration

A Stirbar sorptiveconcentration followed by DARWIS
A X-Z scanner Experiment Module

A Higherthroughput option for liquid sample analysjsip to 96
samples per run

A Mycotoxin Screening
A HRAM screening wittDARTSVP
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Pesticide Screening and Quantitation
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FDA Rapid Pesticide Screening Methc
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Surface swabbing technique for the rapid screening for
pesticides using ambient pressure desorptmn ionization
with high-resolution mass spectrometry’

‘ Food Additives and Contaminants Taylor & Francis

2011, 1-12, iFirst
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Practical considerations for the rapid screening for pesticides using ambient pressure desorption
ionisation with high-resolution mass spectrometry
S.E. Edison®*, L.A. Lin® and L. Parrales®

“US Food and Drug Administration, Forensic Chemistry Center, 6751 Steger Drive, Cincinnati, OH 45237, USA; bUs Food &
Drug Administration, San Francisco District Laboratory, 1431 Harbor Bay Parkway, Alameda, CA 94502, USA

(Received 1 March 2011 ; final version received 8 June 201 1)

A rapid screening method for pesticides has been developed to streamline the processing of produce entering the

United States. Foam swabs were used to recover multi-class mixtures of 240, 140, 132 and 60 pesticides from the

surfaces of apples, kiwis, peaches and tomatoes. The mixtures were selected to span a large range of chemical

. classes, polarities, solubilities and sizes to provide a broad look at how this technique will perform for a variety of

10N analytes. The swabs were anal{y@ad using direct analysis in real-time (DART) ionisation coupled with a high- 7
resolution Exactive Orbitrap’

mass spectrometer. This study expands the types of commodities analysed using




Rapid Pesticide Screening
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AEach piece of produce was weighed to A\ )4#‘.
determine the pesticide dosing volume based =

on the determined spiking levels.
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Transmission DART
Using Polyurethane Swabs

A Concentrate trace amoun
of analytes on a sponge
type swab for DART
analysis.

A Scan up tal0swabs in
one run using the
temperature ramp
method with user defined
sampling time and heater
temperatures

A The heated DART gas
passes through theswab
and into MS inlet.
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Utility of High Resolution for Very

Rapid Analysis of Complex Mixtures

PesticideMixture
DART Heatefemperature QuicklfRamped from 9 ¢ 350° C
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Total Run Time 1.8 minutes

on Data courtesy of SarRobison

ense DARTSVP coupled t&activeat FDA FCC Cincinnati



Typical Results

A 114 of the 132 pesticides were detected
(86%), (some were isobaric compounds)

A 88% of the analytes had a mass error of
< 1lppm, 97% of the analytes had a
mass error ok 2ppm

S. E. Edison, L. A. LinParralesFood Add an€ontam Part A.2011, 28: 13931404

S. E. Edison, L. A. Lin, BG4mble J. Wong, K. ZhanRapidCommun MassSpectrom,
2011, 25, 127129.

Data courtesy of SarRobison

DARTSVP coupled t&xactiveat FDA FCC Cincinnati
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Quantitation - Carbendazim

UnapprovedFungicide for Citrus Fruits in US
1. Objectives:

A Generatestandard curvedata forcarbendazimn orange juice
ranging froml ppb¢ 2000 ppb

A Screen forcarbendazimin a variety obrange juicefrom the EU,
India and the USA.

I European maximum residue limifMRL)is set at200 ppbfor oranges and
carbendazims not approvedfor use on citrus fruitén the US. TheUS
FDAhas set araction limit of 10 pph

2. Analysis Overview:

A No sample preparatiorg, liquid from consumejuice beverages
directly analyzedoy transmission modeadirect analysis in real
time (DARTpource coupled with Q Exactive.

A Positive ion mode carbendazintargeted MS experiment.
I 'm/z192.07679H160.05032

* http:// eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2011:152:0001:0021:EN:PHF




Stainless steel meskcreens:
Used as the sampling
surface fojuice samples

3 pLof liguid sample
pipetted onto
stainless steel mes
screen and allowed
to completelydry
before DART analysjs

Juiceis
directly
appliedto
the mesh

WY Transmission DART Workflow




20 ppb ; 7 % CV
m/z 192.07679H160.05032 0 ppb ;7%

10 ppb ; 16 % CV

5ppb ;9% CV

ion XIC generated with +/5 ppm window around 160.05032
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