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The National Food Agency

We work for:

+ safe food and drinking water
* fair practices in the food trade

* healthy eating habits

Director General

}Advisory Council

Science Division

* Biology

* Chemistry

* Risk Benefit Assessment

* Advice and Emergency
preparedness
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Food Control Division
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Support
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Strategic Development

and Support Division
Finance and Accounting

* Human Resources

* IT and Service
 International Affairs

» Legal Affairs

* Communications
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- Fat determination I
Extraction Extraction Extraction
10 g sample fognfﬁvr\?aqtle?r 5 g sample Extraction
min Spox shaker | | 10,1 EXOAC (196 HAC) 10 mi E1OAC 05 g fat
P 3 min Spex shaker : 10 ml EtOAC:CH (1+1)
Na,SO, Na.SO 3 min Spex shaker : '
294 Na,SO, 3 min Spex shaker
Na,SO,
Centrifugation Centrifugation I _ _
Centrifugation Centrifugation
Filtration Filtration I
Filtration I Filtration
/ \] GPC SX-3
. (1+1 EtOAC/CH)
GC-MS/MS . GC-
k ‘ MS/MS MS/MS Evaporation

Reconstitution in EtOAc

SweEt multiresidue method — a NMKL method and
MS/MS

an ongoing CEN-method GC-MS/MS| |




Swetkt - pros and cons

+ Fast

+ Cost effective

+ Environmentally friendly

+ Extracts can be analyzed directly on GC- and LC-MS/MS
+ Matrix components as proteins and sugar are extracted

at very low levels

- Analyses of EtAc (or ACN with QUEChERS) on LC-MS/MS where water
buffer and methanol are used as mobile phase, solvent effects arise due to

that the solubility between sample extract and mobile phase is limited.



he study of different extraction solvents and

the amount of co-extracted matrix components

Type of solvent /\

Matrix Matrix type Amount of
extracted
sample
Tomato ALEJ PNl 1.0g
content
High acid and
Citrus high water 1.0g
content
High sugar an
Raisins low water 1.0g
content
Avocado High oil content 1.0g

Acetone Acetonitrile Methanol Water Ethyl

Iwater /water 2+1 Iwater acetate
2+1 2+1

38mg 36mg 34mg 33mg 8mg

79mg 69mg 81mg - 3mg

370mg 148mg 333mg 302mg 4mg

33mg 40mg 30mg 43mg 332mg
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J. Klein and L. Alder: Development of a Multi-Analyte /Mix

Method Based on LC-MS/MS; EPRW 2002, Rome 28.- 31.05.2002



Workflow for Fruits and Vegetables

Sample treatment — stainless steel gloves

N A
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Homogenization

Cut-o-mat
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Sample — Ethyl acetate — Internal standard -
NaHCO;,
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Extraction — 3+1 min
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Centrifugation —3 min at 3200 g
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Filtration
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Ready for analyses on
LC-MS/MS and GC-MS/MS
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Sample treatment & homogenization: 10 min
( ~1kg oranges chopped and homogenized)
Extraction: 3 min

Centrifugation: 3 min

Filtration: 1 min




Swekt - Animal of origin

PSA and C18
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Swekt-AO
Centrifugation and filtration
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LC-MS/MS parameters

Total Time B A
: 5 %
(min) (%) (%) For analyses with UPLC-MS/MS (ES+/ES-)
0 5 95
0,2 5 95 Column temp: 45 °C
0.5 50 50 Pre column: Waters Pre-Column HSS T3,
5x2.1mm, 1.8 um
2.5 55 45 Column: Waters HSS T3, 150 x 2.1mm,
5.5 75 25 1.8 um
3 35 15 Mob!le phase A: 10 mM ammonium
formiat, pH 4
11 100 0 Mobile phase B: Methanol
13 100 0 Flow rate: 0.45 pl/min
13.1 5 95 Inj vol: 2-5 ul
16 5 95
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Solvent effected peaks

ALPHA MIXTURE
Solvent
170 ANALYTES effected
peak
2%
+ VR (275.0 > 107.0) 190124_01.d ’;"’RMfsm >146.1) 190404 01 +MRMI(279.1>264.2) 190124 01d
£ x10° | "2138min £ X0 *2154min. £ 41057 *2173mn.
S 244 S 5 3 1.6
' S | Fenthion
224 451 . . -
o] Ethiofencarb- .| Vamidothion 141 '
18] 121 sulfoxide-
sulfone 351
12 . 1{  0O-analogue
1:2- 254 0_8_
] 2 06
081 154 04
0.6
" . ) /\
024 0.5
0 0 — ’/L — 0
021 05 T 1 T T T T T T 1
1.|6 1.|7 1.|8 1.|9 2I 2|1 2|2 pf;:q’uis'ﬁaz{l%ne(ni:) I 1.|3 1.|4 1.|5 1.|6 1.|7 1.|8 1.|9 é 2.|1 2|2 2|3 2|4 2|5 2.|6 Z&;ﬁ%ni(g::) 14 16 18 2 22 24 2E6 . 28 TIITS(I’m)




Solvent effected peaks

BETA MIXTURE
Solvent
peak
2%
+NRVI(2252->72 1) 190124 45 +MRVI(425.1 > 199.1) 190124 45 Sl AR
2 4105+ *3201nin £ x102] 5288mn i | o
5 51 § E 0.9
SHM 45 A 08
4 . 4 Ortho- ] .
26 Pirimicarb- *1" Aminocarb
35 sulfamuron 06+
3 desmethyl 3 05
251 251 '
0.4
15: 2] %3
: 15 '
1_ 0.2
051 " 014
0 05" -
05 I I I I I I I I I 0 I I I I I I I I I I i
24 26 28 3 32 34 36 38 4 47 48 49 5 51 52 53 54 55 56 212223 24 25 26 27 28 29 3 31 32 33 34 35 36 37
Aocyisiton Tirre (i) Aocisition Tine () Rocyison T




Examples of early eluting analytes
around 2 minutes

+MRM (163.1-> 122.2) 190404 36.d
+VRM (292.0 >211.0) 190404 01.d +MRM (230.1 > 203.0) 190404 01.d £ x105] 2008 nrin.
£ 41057 1.981 min. £ 104 2,036 in. 3
5 =] 8 64
8 2 8 32
3] 551
284 5
26+
24 45
.2 4
21 351
1.8 3
1.6
0.8+ 14 251
064 1.5- 2
04 081 154
i 14
02 06
0.4 0.5
0 0.2 0
0
V777 T T T 024 051
..... 2 21 22 .”23 24 I I T T T T T T T T T T T T T T T T T T
Acquisition Time (rrin) 15 16 17 18 19 2 21 29 23 24 15 1.6 17 18 19 2 21 22 23 24

Acquistion Tirre (i) Acquisition Tirre (rrin)

New improved gradient gives less peaks with solvent effects (due to direct injection
with in ethyl acetate).
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GC-MS/MS parameters
I

Injection technique Large volume MMI with post-run, mid-column backflush. Pulsed splitless

Carrier gas Helium

Liner Dimpled, splitless, Ultra Inert Liner

Inj temp programme Initial 70 °C, Initial time 0.1 min, Temp gradient 600 °C/min, End 325 °C

Inj Pulse Pressure 30 psi until 0.5 min

Splitless time 0.75 min

Injection 1 ul

Column 2 x HP-5MS Ultra Inert 15 m x 250 um x 0.25 pum, 190915-431UI

Gas flow 1 ml/min (constant flow)

Collision gas Nitrogen Oven temperature programme
Solvent Delay 4.5 min Gradient Final temperature Isothermal (min)
Transfer line 280 °C (°C/min) (°C)

lon source High Efficiency Source, El 250 °C 30 200 0.00
Oven, init temp 70 °C 5 280 3.00
Initial time 1.0 min 30 320 1.00




EUPT — SwekEt results

4_
24— 13 2
L 15
13 . 13 .
08 A 09 * 0%
: 06 07 0§ 05 08 0g 0 07
0.8 — 05 05 05 A 0505 0555 = o060 05 05 ! ! 2
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EUPT-FV-FHO1 Coriander
EUPT-AO10 Honey
EUPT-FV18 Spinach
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Tetatydraphil
i

EUPT-FV20 Bean
EUPT-FV21 Red cabbage

& EUPT-FV12 Leek # EUPT-SRM11 Spinach

%  EUPT-FV13 Mandarin ®  FUPT-FV-BFO1 Peach

@ EUPT-FV14Pear E EUPT-FV19 Lemon

O EUPT-FV15 Potato EUPT-SRM12 Strawberry
A EUPT-FV16 Pepper :

#  EUPT-FV17 Broccoli EUPT—CF12 Hay

+* 1

o
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Workflow for Targeted and Non-
Targeted Analyses

| Targeted | | Non-Targeted |

Search for new pest

m—————

Unexpected an

—
<_Control programme

\
Known known I —
* Targeted emi fargeted Unknown
. Unknown screening
- Target list unknown

Tracefinder - Internal databases
- External databases * Non-Targeted

Compound Discoverer

(mzCloud, Chemspider)
Compound Discoverer &

. Tracefind
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NFA, 1 of 5 out of 69 laboratories to score 100% (17 analytes)

Bifenazate-GC
Bifenazate dlazene
Etoxazole-GC
Fenpyrazamine
Flubendiamide
Flufenacet

Fluopicolide-GC
Isoprothiolane
Isopyrazam

Metrafenone

Orthosulfamuron

Penthiopyrad

Propoxur

Pyridalil-GC

Spinetoram \
Tricyclazole

Valifenalate




EUPT SM11 on LC-MS Orbitrap
Metrafenone
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Screen for several different compound
classes in same sample

Pesticides

Veterinary drugs

Materials

Additives
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https://www.videoblocks.com/video/animated-milk-pouring-into-the-clear-glass-on-white-background-mask-included-glass-doesnt-have-transparency-vpuhahx

Pharmaceutically Active Drugs in Milk:
Proficiency Test MSM1118 (BVL in DE)

Pecentage of score

100
90
80

Average o
66% 60

50

40
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o
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\' \,

Participant

) National Food Agency
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Techniques for Screening for drugs in milk

T4%

8 HPLCFLD

& HAC-DAD

» LCMS/NS

u LCQToF

u L C-Orhitrap

® Bosersor

B immuncessasy

B Ten-Kit

W Flate test

SwekEt with Q Exactive Orbitrap

: :.‘-"‘~- S %"_": ‘_TT_’: ) -
- . Nitroxinil :
[ ESI- 5
i3 i |
ol I =
Ll L ‘\‘-. - TR I E ‘L
B B
= 4-Formylamino- | = Albendazole
B phenazone | o sulfoxide
B ESI+ B ESI+
- -

4-aminoantipyrine
4-formylaminophenazone
4-methylaminophenazone
Albendazole sulfone
Albendazole sulfoxide
Amino-albendazole sulfone
Ciprofloxacin

Dimetridazole — false negative
Enrofloxacin

Febendazole
Hydroxy-dimetridazole — false negative
Hydroxy-metronidazole
Levamisole

Metronidazole

Nitroxinil

Oxfendazole

Oxfendazole sulfone
Sulfamethazine/Sulfadimidine
Sulfamethoxazole
Sulfamethoxypyridazine
Triclabendazole
Triclabendazole sulfone
Triclabendazole sulfoxide
Trimethoprim

Tylosin A




Multi class findings in rice
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Introduction
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Thank you for your attention!
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