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LambdaDoser unit with salt mixture

Fresh DPX tip prior clean-up
Polytron homogenizer

Double bouncing restriction
Stored lemon sample (> 30 days)
Holder for separating film

Preweighted salt mixture

qé.% + Uwe Bohn #1 Wolfgang Schwack %&%EIU QUEChERS E@*J%Mf;ﬁgf (EPRW
2012-PA006) -

Photos showing the cleanup procedure:

a. Load 1 mL red wine extract, attach to b. Pass red wine extract through the
Quick QUEChERS mini-cartridge mini-cartridge slowly, collect 0.5 mL
cleaned extract

Comparison of mini-cartridges before Red wine Red wine
(left) and after (right) cleanup of 1 mL extract extract after Quick
red wine extract QuEChERS cleanup

qé.jl: + Xiaoyan Wang = * l%gfﬁl@ mini-cartridges%{fﬁ;’ (EPRW 2012-PA079) -
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PA 080

Analysis of Pesticide Residues in Agricultural Products by
Modified QUEChERS Method for LC/MS/MS and GC/MS/Msg
Determination

Ying-Ru Shen, Su-Hsiang Tseng , Kai-Chih Yang , Bo-Shen Wu , Shu-Chu Su , Yang.
Chih Shih, Chung-Tin Lu, Min-Wie Cheng

Foods and Drugs Administration, Taipei, Taiwan

e-mail: yingrushen@fda.gov.tw , phone: 886-2-2787-7716

Due to the number of newly authorized pesticides grow quickly and trade between countries frequently,
multi-pesticide residue methods become a necessary trend. In this study, the used of the modified
QUEChERS (Quick, Easy, Cheap, Effective, Rugged, and Safe) techniques to evaluate the suitability of 78
pesticides in the four kinds of representative matrix (tong hao, lime, rice and dry oolong tea) by liquid gas
chromatography-ESI-tandem mass spectrometry (LC/MS/MS) and gas chromatography-EI-tandem mass
spectrometry (GC/MS/MS) for detection. Under this study, it devised the different procedures and different
clean-up powders (primary secondary amine sorbent (PSA), MgS04, C18 and graphitized carbon black
(GCB)) for different matrix respectively.

Preparation of sample is divided into extraction and purification procedure. Extraction and purification of fruit
and vegetable samples were the same as the buffered AOAC 2007.01 method. Considered the matrix
properties, the vegetable, fruit, rice and dry tea was weighed 15 g, 15 g, 5 g and 2 g respectively, then it
added the 10 mL water into the rice and dry tea respectively to make sure the effective extraction of

pesticides from low water content sample (water content<80%). After extraction, the adjustment of lime pH .

value to 5-5.5 to increase the stability of the acid-sensitive pesticides. About clean-up powders, additional

C18 sorbent was added during rice purification procedure to help removing the grease; more amount of PSA |

sorbent and additional GCB sorbent were added during dry tea purification procedure to reduce water-
soluble co-extractions, such as theophyliine, polyphenol énd chlorophyll. Triphenylphosphate (TPP) as an
internal standard to eliminate the sources of error inherent in the liquid transfers in the method.

Identification and quantification of the selected pesticides by matrix-matched calibration curve to |

compensate the matrix effect.

The result showed some pesticides got unsatisfied result due to their physicochemical properties. For i

example, both cyromazine and- dinotefuran are high polar pesticides; pymetrozine and chinomethionat have

planar structure which will be adsorbed by GCB sorbent; oxolinic acid is quinolone class which will be

adsorbed by PSA sorbent; captafol is unstable in acetonitrile and alkaline condition. However, the other 72
pesticides available for this method, the recovery between 60 and 120% (mostly 80-100%) and
reproducibility (coefficient of variation of less than 25%) performed well, the limit of quantification between
0.01 and 0.25 ppm, The result indicated these modified QUEChERS methods could be applied to 72
pesticides in most fruit, vegetable and tea.

QUEChERS, LC/MS/MS, GC/MS/MS, agricultural products

S.J. Lehotay. 2007. Determination of pesticide residues in foods by acetonitrile extration and partitioning with i

magnesium sulfate: Collaborative Study. J. AOAC Int. 90(2): 485-520.
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PA-080 Analysis of Pesticide Residues in Agricultural Products by Modified

QuEChERS Method for LC/MS/MS and GC/MS/MS Determination

Shen YR, Tseng SH, Yang KC, Wu BS, Lu CT, Cheng MW, Su SC, Shih YC
Food and Drug Administration (TFDA), Department of Health Taiwan R.O.C

1
C/'F%Aﬁﬁ:@%%”éfg}%

Food and Drug Administration

N Introduction

E-mail: yingrushen@fda.gov.tw

Table 1 Limits of quantification (LOQ) of 72 pesticides in various crops are detected by LC/MS/MS® and GC/MS/MS”

Limits of quantification (ppm)*

The QuEChERS (Quick, Easy, Cheap, Effective, Rugged, and

No. Name Tong Hao Lime Rice Oolong tea® No. Name Tong Hao Lime Rice Oolong tea
Saicimethofiasinupdivediin2D 3 A Gealldiexatiitrns sl g Abamectin 001 005 005 005 38 Tetracomazole  0.01 001 0.01 005
pesticides in fruit and vegetable has become very popular. In this ;s oxystrobin 0.01 001 001  0.05 39 Tetramethrin 0.01 0.1 0.01 0.1
study, the used of the modified QUEChERS techniques to evaluate the 3 Bensulfuron-methyl ~ 0.01  0.01 0.01 0.05 40  Thiabendazole 0.01  0.01 0.05 0.1
suitability of 78 pesticides in the four kinds of representative matrix 4 Boscalid 0.01 0.01 0.05 0.05 41 Thiamethoxam 0.01 0.01 0.01 0.1
[Tong hao (high water), Lime (high acid), Rice (high starch) and Dry 5 Butocarboxim 0.01 0.01 0.01 0.05 42 Thiobencarb 0.01 0.01 0.01 0.05
Oolong tea (difficult or unique commodity)] by liquid chromato- 6 Carbendazim 0.01 0.01 0.01 0.05 43 Tolfenpyrad 0.01 0.01 0.01 0.05
graphy-ESI-tandem mass spectrometry (LC/MS/MS) and gas chrom- 7 Cinosulfuron 0.01 0.01 0.01 0.05 44 Triadimenol 0.01 0.01 0.01 0.05
4 8 Clomazone 0.01 0.01 0.01 0.05 45  Trifloxystrobin 0.01 0.01 0.01 0.05
groceaphyskltandentmassepsttiomely (GO MO M) IO deteCLon s s o 001 001 001 005 46  Triflumizole 001 001 0.01 005
The study devised the different procedures and various type of clean- 5 ¢ jocuifamuron 001 001 001  0.05 47 Triforine 0.01  0.05 0.05 0.1
up powders [primary secondary amine sorbent (PSA), MgSO4, C18 11 Cyproconazole 001 001 001  0.05 48 XMC 001 001 001 005
and graphitized carbon black (GCB)] with each matrix, respectively. 12 Dimethenamid 0.01  0.01 001  0.05 49 a-BHC 0.01  0.01 0.01 0.05
Triphenylphosphate (TPP) as an internal standard to eliminate the 13  Dimethomorph 0.01 0.01 0.01 0.05 50  a-chlordane 0.01 0.01 0.01 0.05
sources of error inherent in the liquid transfers in the method. 14 Etrimfos 0.01  0.01 0.01 0.05 51 p-chlordane 0.01  0.01 0.01 0.05
Identification and quantification of the selected pesticides by matrix- 15 Famoxadone 005 0.01 0.01 0.05 52 Bromophos-ethyl  0.01 0.01 0.01 0.05
matched calibration curve to compensate the matrix effect. The 16  Fluazifop-P-butyl 0.01 0.01 0.01 0.05 53 Chloropropylate 0.01 0.01 0.01 0.05
oy S Al Aty e coTery i coision andlsenattity 17 Halfenprox 0.01 0.01 0.01 0.05 54 Chlozolinate 0.01 0.01 0.01 0.05
18 Haloxyfop-methyl 0.01 0.01 0.05 0.1 55 Cypermethrin 0.01 0.05 0.01 0.05
]| Materials and Methods 19 Hexaflumuron 0.05 0.01 0.01 0.1 56 Dicofol 0.05 0.05 0.01 0.25
Homogenized sample: 20 Imibenconazole 0.05 0.05 0.01 0.05 56 DCBP 0.01 0.01 0.01 0.05
Tong Hao (Crown daisy) 15 g; 21 Imidacloprid 0.05 0.01 0.01 0.1 57  Epoxiconazole 0.01 0.01 0.01 0.05
‘I;iifc';:ﬁ E;m i e 22 Indoxacarb 0.0 0.01 0.05 0.5 58 Fenbuconazole  0.01  0.01 0.01 0.05
Dry i)t;glong tea2g+10 mL’cold T ior 23 Isazofos 0.01 0.01 0.01 0.05 59 Fenpropimorph 0.01 0.01 0.01 0.05
| 24  Kresoxim-methyl 0.01 0.01 0.01 0.05 60 Fenvalerate 0.01 0.01 0.01 0.05
Add 15 mL 1% acetic acid in acetonitrile 25 Metconazole 0.01 0.01 0.01 0.05 61 Fthalide 0.01 0.05 0.01 0.05
26 Molinate 0.01 0.05 0.05 0.1 62 Heptachlor 0.05 0.01 0.01 0.05
% 27 Nuarimol 0.01 0.01 0.01 0.25 63 Hexazinone 0.05 0.05 0.01 0.05
gidinemal O i riphenyospines) DR 0 iarbuxine 0.01 001 001 005 64 > Irodone 001 005 025 0.1
! 29 Pirimicarb 0.01 0.01 0.01 0.05 65  Isoprothiolane 0.01 0.25 0.01 0.05

Add extraction powders (6 g MgSO, anhydrous + 1.5 g CH;CHOONa anhydrous) Brvraatearh ¥ -BHC
s Shakervicrausty for Taitd 30 deachloride 0.01 001 001  0.05 (T3 i 0.01 001 001  0.05
;: ?:l:::re;z;:rmoirnﬁ,:i:f:?;spo?}pm. 31 Propaphos 001 001 0.01  0.05 67  Oxadixyl 001 001 001 005
4. The adjustment of lime pH value to 5-5.5. 32 Propargite 0.01 0.01 0.01 0.05 68 Oxyfluorfen 0.01 0.01 0.01 0.05
i 33 Pyraclostrobin 0.01 0.01 0.01 0.05 69 Parathion-ethyl 0.01 0.25 0.01 0.05
8 mL of the upper layer + clean-up powders: 34 Pyriproxyfen 0.01 0.01 0.01 0.05 70 Quinalphos 0.01 0.01 0.01 0.05
Tong Hao and Lime: 400 mg PSA + 1200 mg MgSO,; 35 Quinoxyfen 0.05 0.05 0.05 0.05 71 Salithion 0.01 0.01 0.01 0.05
Rice: 400 mg PSA + 1200 mg MgSO4 + 400 mg end-capped C18; 36  Quizalofop-ethyl 0.01  0.01 0.01 0.1 72 Vinclozolin 0.01  0.01 0.01 0.05
Dry Oolong tea: 600 mg PSA + 1200 mg MgSO, + 400 mg end-capped C18 + 64 mg GCB 37 T iconiatls 0.01 0.01 0.05 0.05

1. Shake vigorously for 30 sec.
2. Centrifuge for 2 min at 4000 rpm.

| c: LOQ is defined as the lowest

LC/MS/MS: GC/MS/MS:

a: The number of 1-48 pesticides are detected by LC/MS/MS.
b: The number of 49-72 pesticides are detected by GC/MS/MS.

bility criteria

500 L of the extracts transfer into a vial, 1. 4 mL of the extracts transfer into a 15 d: Oolong tea is the leaf after processing

mix with 300 UL methanol and 200 pL mL centrifuge tube, evaporation to
water. dryness by a stream of nitrogen,
redi: in 1 mL itrile with
1% acetic acid 500 L of the extracts
transfer into a vial, mix with 300 |JL
methanol and 200 L water.
2. 500 yL of the extracts transfer into a
vial, mix with 200 yL acetone and 300
pL acetonitrile with 1% acetic acid.

B Results and Discussion

Table 1 shows the result of limit of quantification (LOQ) of 78 pesticides
in four crops. The LOQ for mostly pesticides can meet 0.01 ppm in tong hao,
lime and rice matrix. Even in complex matrix like oolong tea, the LOQ for
mostly pesticides can also meet 0.05 ppm. Dicofol easily degrades to 4, 4’-
dichlorobenzophenone (DCBP) when exposed to an alkaline environment,
light or a higher temperature. This study added 1% acetic acid in acetonitrile
which can reduce degradation during extraction. It is difficult to prevent
dicofol from degradation in GC system. For this reason, the study also
detected DCBP to confirm result of dicofol.

The six pesticides got unsatisfied result. The reason of unsatisfied result
might be attributed to their physicochemical properties. For example, both
cyromazine and dinotefuran are high polar pesticides; pymetrozine and
chinomethionat have planar structure which will be adsorbed by GCB
sorbent; oxolinic acid is quinolone class which will be adsorbed by PSA
sorbent; captafol is unstable in acetonitrile and alkaline condition.

The recovery and repeatability distribution of the other 72 pesticides
(except six unsuitable pesticides) at the low fortification level in four crops is
showed in Figure 1 and 2. The 72 pesticides available for this fortification
level, the recovery between 60 and 120% (mostly 80-100%) and
reproducibility (coefficient of variation of less than 25%) perform well.

B Conclusion
The modified QuEChERS methods could be applied to 72 pesticides in
most fruit, vegetable and tea. This proposed method is considered to be
another Taiwan official multiple pesticide analytical method. The method has
now undergone validation for 213 pesticides.

Number of Pesticides

Number of Pesticides

Figure 2. Coefficient of variation (%) of 72 pesticides at the 0.01 ppm and 0.05 ppm (Oolong tea only)
fortification level in four crops (n=5).

20

LD Tong hao [Lime [JRice M Oolong tea

60 down

60~80

level in four crops (n=5).

80~100 100~120

Recovery (%)
Figure 1. Recovery (%) of 72 pesticides at the 0.01 ppm and 0.05 ppm (Oolong tea only) fortification

120 up

E Tong hao [ Lime [JRice H Oolong tea

5 down

5~10

10~15

15~25

Coefficient of Variation (%)

25 up

d spike level from 0.01 to 0.25 ppm (mean recoveries (n=5) for
each crops in the range 60-120%, with an CV<25%; qualitative ion’s S/N>3 and quantitative ion’s S/N>10).
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What is EPRW?

European Pesticide Residue Workshop

Participants, Vendors, Oral/Poster
presentations...

1996~
2012EPRW_9%" in Vienna

— AGES, Austrian Agency for Health and Food
Safety
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Participants: 514

— Country: 52 (from 5 continents)
» Taiwan: 2
» South Korea: 8
» Japan: 9
» China: 1
* Germany: 139

Oral: 29

Poster: 214

— PV(38), PA(101), PM(36), PR(9) and PO(30)
Winners: 3

End...... Next...10"" EPRW 2014

ORAL PRESENTATIONS

POSTER PRESENTATIONS

WINNER'S POSTER

T

End...... Next...10t" EPRW 2014
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ORAL PRESENTATIONS

Keynote Lecture:

1. MMM means multiclass, multiresidue method,
which accommodateds “more more more”, but
when is “more” enough? —Steven J. Lehotay

2. Current challenges in the analysis of pesticide
residues —Jana Hajslova

MMM means multiclass, multiresidue method, which
accommodates “more more more”, but when is “more”
enough? —Steven J. Lehotay o

Somewhat Random Thoughts

MMM = make more money?
MMM = merit more meaning?

Merit more meaning by making more money? It’s not
the money you make that matters, but what you make
of the money.

Living within your means is a prerequisite of life, maybe
not your life, but all life. Try not to be a leech.

Are humans no different than any other form of life —
is our mass behavior just like a bunch of microbes?

Whatever —it’s all “...mmm ....mmm good!”

Steven J. Lehotay
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MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay o

38 My Participation in Previous EPRWs

1996 — SFE talk + 3 posters

1998 — PLE & CE talk + 3 posters

2000 — DSI-GC/ITD talk + 2 posters

2002 — QUEChERS talk + 3 posters

2004 — MS Identification talk + 4 posters

2006
2008
2010
2012 - MMM talk + O posters

Steven J. Lehotay

MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay o

QuEChERS/d-SPE Applications

Application Publications

Pesticides 330

Veterinary drugs 50

Environmental (e.g. PAHs) 25

Mycotoxins 25

Natural Products (e.g. alkaloids) 20

Reviews 10

Other 15

(e.g. BPA, acrylamide, PFOS/PFOA, nerve agents, phthalates, dyes/ink,
sildenafil, melamine, seafood toxins, Cu)

o8 n on onon

Matrices

Fruits/Vegetables, Grains, Processed Foods (e.g. baby food), Honey, Nuts,
Animal Tissues (meat, liver, kidney), Fish/Seafood, Milk, (Vegetable) Oils,
Soil, Dried Fruits, Feeds, Eggs, Juices (e.g. sugar cane), Tea, Wine/Beer,
Plants, Mushrooms, Blood, Water, Cactus, Compost, Roots, Tobacco,
Dietary Supplements, Chinese Medicines

Steven J. Lehotay
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MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay o

The Wisdom of Ecosystems

* QOver-reliance on one
chemical or technique
makes management
uncertain

* There is stability in
diversity

Set performance-based
standards to be met,
not fixed methods

Slide modified from Allan Felsot

Steven J. Lehotay

MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay

3% Mountain Climbing Analytical Chemists
(a toxicologist’s nightmare?)
e Why do you want to climb Mount Everest?

“Because it’s there!” — George Mallory

e Why do you want to analyze that chemical?
Because it’s there! (orisit?)

* Why do you monitor all those chemicals,
and at such ultratrace concentrations?
Because we can! (or can we?)

Steven J. Lehotay
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MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more” | 5 °
enough? —Steven J. Lehotay

The Situation with Chemical Residues

* The issue of pesticides and other residues in food
is not a pressing health priority, but it must be done
to enforce laws, conduct trade, provide data, and
protect consumers and the environment.

» |f you are going to do the analyses, then do it well

enough to meet those needs, but costs should be
kept as low as possible.

 All is a waste of money and effort if the results
don’t meet real needs.

Steven J. Lehotay

MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more” | 5"
enough? —Steven J. Lehotay o

What is the point of residue analysis?

The point is not to create steady jobs for chemists or
income for laboratories and instrument companies.

The point is Environmental Protection,
Health, and Food Safety/Security

Chemical residue analysis costs money,
and adds value if done to suit real needs,
but the cost should not exceed this value.

As Always, Today’s Analytical Challenge is to
Increase the Benefit/Cost Ratio

Steven J. Lehotay
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MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay o

38 Mega-Monitoring Methods (MMMs)

e Mol et al, Anal. Chem. (2008) showed that
many pesticides, veterinary drugs,
mycotoxins, and other chemicals can be
monitored in foods/feed by the same
method.

MMM =

Mini-Mol Method for pesticide residues and

Mega-Mol Method

for chemicals of concern in foods

Steven J. Lehotay

MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay o

Being More Efficient

If mega-methods save more time, money, and effort,
then they have more value. But they are inherently
designed to cost less, thus make less profit!

Greater efficiency is considered a good thing to which
we have to adapt.

We’ll be out of a job if we do “more more more”
about “less less less.”

Don’t turn business into busyness — we all try to do
something worthwhile, but we all have to eat, too.

Steven J. Lehotay

28




MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay o

Conclusions

e Conclusions aren’t valid unless there is enough
experimental and/or observational statistical
confidence (>99.9%7?) to support them.

e Sometimes more is too much.
Sometimes more is not enough.

Sometimes less is more.

» Simplify, not complify. (“Bushism”)

Steven J. Lehotay

MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay

ERRC Conclusions?

Growth is not always economic! Progress can be
made without MORE MORE MORE, and in fact,
most of us are growing as we are slowly dying.

If we’re growing wiser, let’s show it by not doing what
we can do, but let’s do what we should do.

| have hope for the next generation — with values like,
“Don’t be evil” - things are getting better over time.
Try to do your part as you pass your time.

Steven J. Lehotay
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MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay o

Tank Ewe!

Steven J. Lehotay

MMM means multiclass, multiresidue method, which
accommodateds “more more more”, but when is “more”
enough? —Steven J. Lehotay

Meeting Customer Needs

» Know how to do what you are doing.

» Clients often don’t understand what they
really need.

 Analytical chemists must understand the
real needs and work to meet them.

» Exceeding the client’s real needs is
worthwhile if cost is the same, but wasteful
if cost is higher.

» Get feedback from clients.

Steven J. Lehotay
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Current challenges in the analysis of pesticide residues

CHALLENGES (examples...)

® Accurate analysis of residue s in “difficult’ |
matrices '

® Integration of various groups of food '
contaminants / toxicants into a single, high-
throughput method whenever possible

® Focus on difficult pesticides that require single |

residue methods (e.g. dithiocarbamates,
chlormequat, glyphosate...)

% And, of course, evaluate carefully the potential |
of ‘emerging” technologies and promising
analytical strategies

Im Iﬂéj;ﬂlll

Jana Hajslova

Current challenges in the analysis of pesticide residues

[ Pesticide multiresidue analysis
at ISI Web of Knowledge*

*hitp://apps.isiknowledge.com
Article title contains: pesticide® AND analysis/determination
AND type of matrix

TEA METHODS: e
GC:22,1C: 10 o Fresmdvemi |

. Herbs

Multi-step procedures, el

Number of publications

Jana Hajslova
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Current challenges in the analysis of pesticide residues

£y

I Teais a difficult matrix.... B
CAFFEINE

Main constituents of tea leaves

Component Content
gt (% dry weight)
Polyphenols 25-35

flavanols 80% of total polyphenols
Sacharides 25

polysacharides  14-22
Proteins 15

Minerals 5 Black Tea: 23-110 mg
Free aminoacids 4 Oolong Tea: 12-55 mg
Chlorophyll 0.5 Green Tea: 8-36 mg
CAFFEINE 2555 White Tea: 6-25 mg

40% dry matter soluble in water
(fermented tea)

HaC

Contentin a cup of tea

Jana Hajslova

Current challenges in the analysis of pestlc:|de residues

of purification- GC-MS analysr
of tea extracts (ms1 full scan, m/z 5R0 - 500

Matrix content: 0.2 g/mL

] Pyrogaliol Caffeine

R

Crude MeCN extract
MeCN extract after LLE

Squalene

Theobrommt

x@ﬂuh

ELUTION ZONE OF TARGET ANALYTES
(dichlorvos, t, 3.2 min; azoxystrobin, t; 18.8 min)

Jana Hajslova
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Current challenges in the analysis of pesticide residues :

\ l SANCO/10684/2009 strictly advises to use water
for swelling the matrix before the extraction

% However, recently, studies deali
from tea using pure MeCN
hydratation reported

i g with the extraction of pesticide residues
without previous addition of water for matrix

GE Pane et nr METHOD A (WITH WATER) Method B (without water] |
Int. 94 (2011) 1253
1296 [[Z&sample+ 10 mL distilled water 5 g sample + 15 mL MeCN
entoetor | [ |
Z.Huang et al., J. Sep. Sci. I;—MEN——] BN o110 D00 TS
32 (2009) 1294-1301 shake for 1 min MeCN into 25 mL vol. flask
} [ 4gMgs0, 1gNaci repeat with 15 mL MeCN

shake for1 min combine MeCN extracts (25 mL)
centrifuge 5 min at 10,000 rpnﬂ

1 mL of MeCN per 1 mL hexane and 5 mL 20% NaClsolution, 7
| shake for 1 min, centrifuge 1 min at 10,000 pm

34 (2011) 210-216

[ hexane layer into a vial for GC-MS/MS analysis

Jana Hajslova

Current challenges in the analysis of pesticide residues :

iWhich of the existing extraction strategies
provides the best performance parameters?

Five matrices (different content of moisture,
Three sample preparation procedures
® =300 pesticides & ~ 50 mycotoxins

starch, fat, essential oils...)
-

UHPLC-ESI{+) -MS/MS
I

Bl !
j. ul,;l,:ib&_;!.i.k”\‘ L

»QUEChERS" — Method A 'Y

H,0:MeCN (1:1,v/v), shaking, |
solvent partition |

@ Apples

@ Wheat (cereals) | /pilute & shoot” — Method B )
UHPLC-ESI(-) -MS/MS
@ Sunflower seeds H,0:MeCN (1:3, v/v), shaking

and sonication

@ Black pepper
i = (]
@ Paprika .Spu:e method - Method ’

P;"v MeCN, sonication

(1) M. Anastassiades et al., ). ADAC Int. 86 (2003) 412
(2) H.GJ. Mol et al,, Anal. Chem. 80 (24) (2008) 9450

icT (3) C.F. Amate et al., Anal. Bianal. Chem. 397 (2010)93
PRAGUE

Jana Hajslova
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Current challenges in the analysis of pesticide residues

B Assessment of methods trueness on
Proficiency test samples: pesticides

Analyte Method A Method B Method C
z-Score  z-Score  z-Scors
Azomysirobin 07 04 27

Low recoveries obtaned by

o] 0.4 1.4 12 method C... probably due
Carbendazim o4 0& 32 a A
e o 18 A8 / to the absence of water in
[rfenoconazoke 02 04 26 extraction mixture?
Epoxyoonazoie 02 0 28
Chiomynfos-methyd 02 04 28

EUPTG2  Ipmdione 0B 03 ND

Wheat flour  Maluthwon 05 08 3

Pinerwoar 06 02 ND
Prochioraz 01 03 28

Mycotoxins were
detected in the test
sample

Spanocarin 06 ar ND
Trlloxystmkbe 1 04 2

Jana Hajslova

Current challenges in the analysis of pesticide residues

[ ORTHOGONAL SELECTIVITY OF HRMS

Ms/ms
T rr— S i 220 e SR

| Fenhexamid

(120 pg/kg)
302>97¢"

- Fenhexamid
- (120 pg/kg) v

MS spectrum [~

Interference?
Mass difference of analyte and N/
interferring ion = 0.07 Da

|
Fenhexamid |‘

| G

g 1T
1*] PrAGUE

Jana Hajslova
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Current challenges in the analysis of pesticide residues

ll ORTHOGONAL SELECTIVITY OF HRMS

| Boscalid Boscalid? % NG
»! (10 pg/ke) (10 pg/kg) ‘
| oy

m/z343.040 NH

S (+/- 0.0025)

| e ee———————
0 -

Boscalid in solvent
(10 pg/kg)
CyeHy,CLN,O

Mass difference between analyte
and interferring ion = 0.005 Da

Interference 25x more intensive

Any of **Cl and "Cl isotopes could |
not be used for quantification. =

Current challenges in the analysis of pesticide residues 3"

Analysis of difficult
pesticides that require single
residue methods

® Simplified DART-MS screening tool for
the analysis of dithiocarbamates in fruits

T. Cajka, K. Riddellova, P. Zomer, H. Mal, J. Hajslova: Direct analysis of
dithiocarbamate fungicides in fruit by ambient mass spectrometry.

Food Additives & Contaminants: Part A: Chemistry, Analysis, Control,

Exposure & Risk Assessment 28(10) (2011) 1372-1382

Il‘FFIAGUE

Jana Hajslova
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Current challenges in the analysis of pesticide residues

 Aims

U5 Optimisation of DART-TOFMS and DART-orbitrapmMs
) instrumental parameters for thiram and ziram

* Sample preparation for the determination of thiram and
ziram in fruits (pears) using DART-TOFMS and DART-
orbitrapms

= Validation study

Thiram Ziram

r—s, N—CH, Hal S-Zn-§  CH,
\ < e
s I \
g ICT .
| PRAGUE

Jana Hajslova

Current challenges in the analysis of pesticide residues 3

l Tested instrumentation

DART-TOFMS DART-orbitrapM$s
Res. power: 5-7 kFWHM Res. power: 10-100 kFWHM

DART-100 model DART-SVP model

AccuTOF LP MS Exactive MS

12 Dip-It tip scanner
autosampler

HTC PAL autosampler
AutoDART-96

' Icr
PRAGUE

Jana Hajslova
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Current challenges in the analysis of pesticide residues ':'

' | DART-TOFMS vs. DART-orbitrapMs
* Selectivity of detection (at MRL)
T

=

Tiram in pear extract] 15 ‘-t..
(5 mg kg '; MRL) 32 A -
Lo \ ) |

Blank of pear extract

Ziram in pear extract]
(1mg kg % MRL)

Blank of pear extract

e ICT
PRAGUE

Jana Hajslova

l Transmission DART

3 pL of liquid sample pipetted onto:taingss |
steel mesh screen and allowed to completely |
dry before DART analysis |

1- D modul >

XZ scanner modul »

§ ICT
PRAGUE

Jana Hajslova
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Current challenges in the analysis of pesticide residues

-

£,
i

[ pirect scﬁeifni>

EU MRL- 200 ppb for orangesand 2
carbendazim is pot approved for use i
on citrus fruits in the US . The US FDA

®
mac m

L8] PRAGUE

]
has set an action limit of 10 ppb. ' I I
et
PR,

Ml Mol MG ot M mon

LT T T

Jana Hajslova

Flow injection — MS for rapid screening of pesticides not
amenable to multi-residue methods: potential and limitations

SRM-pesticides at EPRW 2012

L 028 glyphosate

PA 008 glyphosate

PA 009 dithiocarbamates
PA 024 glufosinate

PA 030 “highly polar pest.
PA 034 ethephon

PA 036 'highly polar pest.’
PA 046 SRM pesticides

PA 048 dithiocarbamates
PA 051 paraquat

PA 083 paraquat/diquat
PA 097 para/di/chlor/mepiquat

PA 071 thiram
PA 072 ETU, PTU

PM 014 glyphosate
PM 025 glyphosate
PM 031 glyphosate +?
PO 002 glyphosate
PO 005 glyphosate

VS 004 glyphosate
PV 001 mancozeb
PV 018 glyphosate et al
PV 020 paraquat/diquat

Hans Mol
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POSTER PRESENTATIONS

1. Animal
2. Polar pesticides
3. Special or interesting

PA023
Optimization of fat extraction for multiresidue

pesticide analysis from meat samples

* Max 0.5¢g fat=>

« Extraction with ACN/acetone 2*3mL,
centrifugation (4 min, 3500rpm), 15 min on
ice=>»

» Clean-up supernatant on a dispersive SPE
tube (PSA:C18), centrifugation (4min,
3500rpm)=>

« GC/MS/MS, LC-QTOF

Kati Hakala and Riina litia

Chemistry and Toxicology Research Unit, Evira, Helsinki, Finland
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PA023
Optimization of fat extraction for multiresidue
pesticide analysis from meat samples

Table 1. OpSmization of fat exiraclion mehod. Samples do nob confain pesBcides.
Planar mixer A = Edmund Bihler 7400 Tobingen KS 10, B = Heidolph Unimex 1000,

Heddoldph incubaior 1000
 ExtroctionVolume FAT CONTENT (%)
ilomlf Mixing Swine o | Swinemeat
Sampl = equipment meat : referance
i) Bemniez.?}:emuz : (= 23% Fn;::tfﬂﬂ ity
3 fat} : . 120.51x0.08)

Twe proficdency test samples contalning pestickles (EUPT-AQ-05, EUPT AO-
06) were ne-analyzed by using oplimized methoed for the extraction of fat
{Tables 2-4).

Kati Hakala and Riina litia

Chemistry and Toxicology Research Unit, Evira, Helsinki, Finland

PA023
Optimization of fat extraction for multiresidue

pesticide analysis from meat samples

Table 3. Results for the re-analysed proficiency test sample (swine meat)

Concentration of pesticides pg/kg fat

o Out rosul oW fst  Medlan (EUPT-AO-00) sw"m:;ﬁm“ﬁ}’”'
coefficient of variation 25%
alpha-HCH 172 140 35
beta-HCH 232 201 502
diazinon 380 387 96.8
pirimiphosmethyl 1118 1104 279
alpha-endosulfan 301 307 76.8
DDE 252 252 62.9
beta-endosulfan 206 219 548
triazophos 286 285 71.3
cypermetrin 443 417 102
deltametrin 1151 1043 261

Kati Hakala and Riina litia

Chemistry and Toxicology Research Unit, Evira, Helsinki, Finland
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PA023
Optimization of fat extraction for multiresidue

pesticide analysis from meat samples

Table 4. Results for the re-analysed proficiency test sample (poultry meat)

Concentration of pesticides pg/kg meat

Compound Our ;e:‘s:l;:;tir;:w fat Median (EUPT-AOQ-06) & smndirg-gg;l?:;::Q{EUPT-
coefficient of variation 25%
cis-chlordane 11.2 14 3.5
chlorpyriphos-ethyl 91.8 79 19.8
chlorpyriphos-methyl 14.7 13.3 3.33
cyfluthrin 199 124 31.0
TDE 381 39 9.75
diazinon 405 439 1.0
deltamethrin 815 88.2 221
fenvalerate 80.7 101.7 254
pirimiphos-methyl 48.4 379 9.48
Kati Hakala and Riina litia
Chemistry and Toxicology Research Unit, Evira, Helsinki, Finland
PAO53

Application of QUEChERS method for the determination of
organochlorine pesticide residues in food of animal origin

‘ Weight 8 g »f homogenisated samples into 50 mL PP tube ‘

l

‘ Addtion of 10 mL of acetonitrile (ACN) or 10 mL of ethyl acetate (EtAc) ‘

l shaking EN 1 5662

‘ Addtion of 1 g NaCl, 1 g Na Citrate dihydrate, 0.5 g Na,HCitrate ‘

sesquihydrate, and 4 g MgSO,

| shaking, cenmifugation

‘ 6 ml of upper phase transferred to 15 mL PP tube ‘
|

\ Addtion of 0.15 g PSA, 0.030 g C18 and 0.9 g MgS0, |

| shaking, cenirifugation

4 mL of upper phase transferred to 4 mL vial, addition of 0.1 mL of mirex
(IS) and 0.04 mL of 1% solution HCOOH in ACN; freezing in -20°C (24 h)

3 mL of upper phase transferred to 4 mL vial, evaporation to dryness under
stream of N, (40°C)

| Dissolving residues in 1 mL of hexane ‘

l mixing on Vortex

(Varian 4000 MS, Zebron MultiResidue-1 column, programmed

Injection of 1 pL to GC-MS
temperature from 70 °C to 280 °C; MS — internal ionisation, SIM mode

M. Surma. A. Sadowska-Rociek, J.M. Molina Ruiz, E. Cieslik

Malopolska Cenire of Food Monitoring, Facully of Food Technology, University of Agriculfure in Krakow, Balicka 122, 30-149 Krakow, Poland
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PA053
Application of QUEChERS method for the determination of

organochlorine pesticide residues in food of animal origin

Pesticides recovery for method I (PSA+C18+GCB, LLE) Pesticides recovery for method II (PSA+C18. LLE)
. 1600 1400
= 1400 \
£ 1200 T i 3 ]1_;'2 £ | I—
£ 1000 § o
£ 800 7 90 & —
£ 600 : a0 + — —
= H

<|

ﬂ>

=

Endosul Bn
Methonychilos

HB

o BB
256
Adrin T
o =
[

Alpha-HCH
Fndosulfn

Endrin

ap-DOE

AlphaHCH B

Heptachlor
44000
44001

Fepta

R%:75-112%; RSD<10%; Calibration curve range:0-400 ng/mL(>0.99); LOQ:1 .2-3.1ppb|

Pesticides recovery for method I (PSA+C18, solvent Pesticides recovery for method I'V (PSA+CIS8+GCB, solvent
evaporation) evaporation)
| 1400
<1200 =
£ 1000 I i— —i { =
7 800 T I 1 7]
s s0o O H - —
2 a0 HHH H H
g 2ol HHH H —
00
g f 4y EREER @ = E 2 wg £ EQ g =
z EZE 03 2q <) EELEETIR-EER- £
i g9g8T 84" TG 1%?%’§%é§i25" 2
& AF 2 g ° + a4 F FTLE O EEFZ2 550 % 2
2 z = AT = & 2
< 2

M. Surma, A. Sadowska-Rociek. J.M. Molina Ruiz, E. Cieslik

Malopolska Cenire of Food Monitoring, Facully of Food Technology, University of Agriculfure in Krakow, Balicka 122, 30-149 Krakow, Poland

PAQ : : -
Ig?/aluatlon of different sample treatments for determination of
pesticide residues in chicken liver samples by QUEChERS
method and gas chromatography-mass spectrometry

lon Trap Mass
Spectrometry
(GC/IT-MS) with
SIM mode

ilh the current of N, and T=40PC from 4 ml bo dryness
ane
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F’Aol'r:lﬁ/aluation of different sample treatments for determination of
pesticide residues in chicken liver samples by QUEChERS
method and gas chromatography-mass spectrometry

60
% RECOVERY and RSD 6-week old chicken
L (3.25 fat content)
20 I T
N T N
H 150 mg P8A +200 mg GCB
+0,020 mg kg-1
i o 150 mg PSA +200 mg C18
+0,020 mg kg-1
L 14 150 mg PSA + 200 mg SAX
+0,020 mg kg-1
20 -
M 150 mg PSA +200 mg NH2
+0,020 mg kg-1
20 +
8 § £ & 2 3z 5 2 £ g 5 g E p oS B g E
E ¥ §8 5 & Ligal € 5% %5 B BN Eas B
g g5 g gz = B oE £F %88
] 8 T 3 3 £ i
2 2 2
S & &

PAQ : : L
E?/aluatlon of different sample treatments for determination of
pesticide residues in chicken liver samples by QUEChERS
method and gas chromatography-mass spectrometry
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% RECOVERY and RSD

T
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100
@ 150 mg PSA +200 mg GCB
+0,020 mg kg-1

b 150 mg PSA +200mg C18
+0.020 mg kg-1

jd 150 mg PSA +200 mg SAX
+0,020 mg kg-1

[ 150 mg PSA +200 mg NH2
+0,020 mg kg-1

22-week old
chicken
(4.75 fat content)
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PAO2?nalysis of glyphosate, AMPA and glufosinate in lentils, olil
seeds, wheat and tea: method validation and analvtical results

W R W pen
| 2g of sample | il :
A
| T Giyphosste FMOC [ | |
§ == |I |
| add 0.1n HCI | b [ |
o IR 2V
| = ~ Y \ SN
M R e R R R R R R
for fatty samples . T T =]
add n-hexane - A
[l 1362150 Gtyphonate FMOC
| P I\
LT ')
shake for 80 min, 10m [
centrifuge G JI'__ o
) ¥, \ e .
| i [ [ [ ] al = l.‘-. [E] - [X) - ar [
T T e Y VS AR U o s B T AT W]
neutralize aliqout of e w
aqueous supernatant, i | awesruoc
add ISTD i f\
; o
| I -
e I e L
for 60 min %
- ". Chutosirate FMOC
| =
P - ¥
adjust pH to stop i = ] \
derivatization - \., 5
ot e Y | e e IR IR
| [ [ [F] (] [0 (] [ Y%-,O "l‘ [0 ™ T 2 ) Ta
‘ HPLC-MS/MS (ESI-) ‘ Figure 4: Tea sample spiked with Glyphosate, AMPA and

Glufosinate at 0.01 mglkg
Brockmeyer, R.; Lipinski, J.; SOFIA GmbH, Rudower Chaussee 29, 12489 Berlin

PAog?nalysis of glyphosate, AMPA and glufosinate in lentils, oll
seeds, wheat and tea: method validation and analytical results

Distribution of Glyph in food
June 2011 - May 2012

Al food samples
(3212 samples) 0.4%
71,.2%

Lentils 50%
(582 samples) -‘--'-'1, .

Oil seeds 7%
(849 samples) 1
62.1%

2,
Wheat

(234 samples)

Tea
(333 samples)
36,6%

0.0% 100% 20.0% 30,0% 40.0% 50.0% 600% 70.0% B80.0%
percentage of findings per concentration class

m<LoQ m>=LOQ te <= 0,1 mg'kg 11> 0,110 <=0,5 mgikg

m>0,51to <= 2 mgkg > 210 <= 10 mgkg m > 10 mgikg

1,6%

Figure 6: Distribution of Glyphosate concentrations in food
Brockmeyer, R.; Lipinski, J.; SOFIA GmbH, Rudower Chaussee 29, 12489 Berlin
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Single Residue Methods

Quick Method for the Analysis of Residues of
Highly Polar Pesticides in Foods of Plant Origin Involving Simul-
taneous Extraction with Methanol and LC-MS/MS Determination
(QuPPe-Method)

- Version 6 (Aug 2011, Document History, see page 37)
Authors: M. Anastassiades; D. |. Kolberg; D. Mack; |. Sigalova; D. Roux; D. Figel

1. Scope and Short Description

A method is described for the residue analysis of very polar, non-QuEChERS-amenable, pesticides in
foods of plant origin such as fruits (including dried fruits), vegetables, cereals and processed products
thereof as well as honey.

Residues are extracted from the test portion following water adjustment and the addition of acidified
methanol. The mixture is centrifuged, filtered and directly analyzed by L C-MS/MS. Various options for
the simultaneous LC-MS/MS analysis of different combinations of pesticides are provided. Quantifica-
tion is in most cases performed with the help of isotopically labeled analogues of the target analytes,
which are used as internal standards (IL-ISTDs). So far available, these IL-ISTDs are added directly
to the test portion at the beginning of the procedure to compensate for any factors having an influence
on the recovery-rates such as volume-deviations, analyte losses during the sample preparation as

well as matrix-effects during measurement.

PI\AhOS?ti method for residue analysis of highly polar pesticides
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Figure 2: Recoveries of diquat and paraquat
from ZIC-HILIC SPE cartridges.

Julia Helbling, Uwe Bohn, Wolfgang Schwack
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Figure 3: HILIIC chromatograms of QuPPe extracts of lentils (left) and apples (right) before
(a, b) and after cleanup on ZIC-HILIC cartridges eluted with buffer-methanol (c, d)
or buffer-acetonitrile (e, f); UV at 310 nm for diquat (DQ).

Julia Helbling, Uwe Bohn, Wolfgang Schwack

PA%Automation of the QUEChERS method for pesticide

residue analysis

Addition of acetonitrile - Homogenization /
with internal standard Extraction

v
Addition of - Rinsing of
salt mixture homogenization tool
v
Taking supernatant / e .
Dispersive SPE -Spllttlng in sampler vial

Fig 1: Chart of Extraction steps (grey steps performed manually)

Uwe Bohn, Wolfgang Schwack
Universitv of Hohenheim. Institute of Food Chemistrv. Garbenstrale 28. D-70599 Stuttgart. www.ilc.uni-hohenheim.de
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PA%%Automation of the QUEChERS method for pesticide

residue analysis

LambdaDoser unit with salt mixture

Fresh DPX tip prior clean-up

Polytron homogenizer

Double bouncing restriction
Stored lemon sample (> 30 days)
Holder for separating film

Preweighted salt mixture

Uwe Bohn, Wolfgang Schwack
Universitv of Hohenheim. Institute of Food Chemistrv. GarbenstraRe 28. D-70599 Stuttaart. www.ilc.uni-hohenheim.de
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Fig. 3: Mean recoveries from apple (n = 4) and lemon (n = 5), and maximum
absolute variations

Uwe Bohn, Wolfgang Schwack
Universitv of Hohenheim. Institute of Food Chemistrv. Garbenstrale 28. D-70599 Stuttgart. www.ilc.uni-hohenheim.de
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PA043
Automation of the ChemElut method for pesticide residue analysis

Extraction:

* apple (10 g) + 100 yL pesticide mix (setting for 5 min)

* addition of water to the sample (10 mL total water content)

* addition of methanol with internal standard (20 mL)

* homogenization with a polytron (2 min, 27000 rpm)

* thorough rinsing of the polytron system

+ centrifugation (5 min, 3000 rpm)

* taking an aliquot of supernatant (3,75 mL) and mixing with a 20%
sodium chloride solution (1,25 mL) directly in a disposable Rezorian
cartridge

= applying the aliquot onto a ChemElut cartridge

Clean-up:

+ elution with dichlormethane (4 x 6 mL)

* evaporation, taking up in solvent (ethyl acetate) and transfer into
autosampler vials

After clean-up the samples were measured by GC-MS.

S. Linder, U. Bohn and W. Schwack
Universitv of Hohenheim. Institute of Food Chemistrv. GarbenstraRe 28. D-70599 Stuttaart. www.ilc.uni-hohenheim.de

PA043
Automation of the Ch_emEIut method for pest|C|de reS|due analy3|s

S. Linder, U. Bohn and W. Schwack
Universitv of Hohenheim. Institute of Food Chemistrv. Garbenstrale 28. D-70599 Stuttgart. www.ilc.uni-hohenheim.de
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PA043
Automation of the ChemElut method for pesticide residue analysis
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S. Linder, U. Bohn and W. Schwack
Universitv of Hohenheim. Institute of Food Chemistrv. GarbenstraRe 28. D-70599 Stuttaart. www.ilc.uni-hohenheim.de

PAB\OﬁaIysis of pesticide metabolites in food: Integration into
an LC-MS/MS pesticide multiresidue method
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Brockmeyer, R.(", Tietz, S.13), Lipinski, J.(1
1) SOFIA GmbH . D-124890 Berin: 2) Beuth Hochschule fir Technik, D-13353 Berlinl

49



PAO35
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W @ Bayer CropScience

The Analysis of Triazole-Based
Metabolites in Plant Materials Using
DMS-MS/MS

J. Jasak; J.C. Y. Le Blanc; K. Speer ; P. Billian; Ralf M. Schéning
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Analysis of “Amitraz (sum)”
in samples with incurred residues
Compariso he approach covering the

i i bolites via LC-MS/MS
volving cleavage to DMA

Julia Hepperle, Irina Sigalov, Dorothea Mack, Sigrid Schuler, Michelangelo Anastassiades E

Baden Wiirttemberg
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How to Calculate?

AMITRAZ DEGRADATION ROUTE

PR Winner

Pear samples (w. incurred residues)
l QuEChERS extract
Extract —, Alkaline Hydrolysis

| l

LC-MS/MS LC-MS/MS
analysis of DMPF  analysis of DMA
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filtration step

Hydrolysis scheme
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Apparently no other source of DMA other than DMPF E
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* Results support the use of a 1:1 stoichiometry to calculate
amitraz from DMPF (in Pears with incurred residues)

* A 1:2 stoichiometry would underestimate total amitraz by a
factor of 2.

g

Baden-Wiirttemberg

52




Winner
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©-learning

O. Malato, P. Medina, M. Mezcua, C. Ferer, M. Gamoén, and A. R. Ferndndez-Alba.
European Union Reference Laboratory for Pesticide Residues in Fruil & Vegetables - University of Almeria
Pesticide Residue Research Group, 04120, La Cafiada de San Urbano, Almeria, Spain

Winner

€-LEARNING | Conversion Factors
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Summary list

Pe:ricﬁde Ccnvea:ion Focror:

e-Learaing

On this e-learning you can look for pesticides using the tools above either by:
- Hames - CAS No - Alfabetically

This e-learning site offers a very useful tool to aid familiarization with the conversion

factor calculus. Only those multicomponent residue definitions presentin the current

EU Multiannual Control Programme for MRM in Fruits and Vegetables are included. This
list will be enlarged with additional multicomponent residues.

These conversion factors are only applicabie when considering COMMISSION REGULATION (EU) No 1274/2014 sdopted on
Tth December 2011,
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sdopted en Tth December 2011,
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These conversion factors are only applicable when considering COMMISSION REGULATION (EU) No 1274/2011
adopted on Tth December 2011.
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‘adopted on Tth December 2011.
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These conversion factors are only applicable when considering COMMISSION REGULATION (EL) Mo 127412011
sdopted on Tth December 2011
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