THE SCIEMCE OF WHAT'S PDSSIBLE.”

NMpuMeHeHMe Macc-CneKTpoMeTpum aAns
aHanm3a 6e30nacHOCTM NUUIEeBbIX NMPOAYKTOB.

Bnagnmmp Kanwykos.
MockBa, okTa6pb 2007 r.
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* [TnweBble NPoAYKTbl M HAMUTKK

be3onacHOCTb NpOAYKTOB
olNecTnunabl
0 MMKOTOKCUHbI
o0 OcTaTo4Hble KoNM4yecTBa BeT.npenapaTtoB U

ApP.

o PAH

[TIpon3BOACTBO NPOAYKTOB
o KayecTBo NpoayKTOB
o NpouncxoxgeHme n ayTeHTUYHOCTDb
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THE SCIEMCE OF WHAT'S PDSSIBLE.”

= B32XX n UPLC

= KBaapynonu ( O4MHOYHbIE U TAHAEMHbIE )

= GC-MS/MS TaHOeMHble KBaapynosu

= GC MS Bbicokoro paspewieHns ( TOF 1 MAarHUTHbIN CEKTOP )
= TOF n Q-TOF

= [IpobonogrotoBka ( T®2 - Oasis )

= CneuymanbHoe /0 ana obpaboTku AaHHbIX B labopaTopun

©2007 Waters Corporation 3



THE SCIENCE OF WHAT'S POSSIBLE.

= Be3onacHocTb NuuieBon NpoayKkuuu B EBpone perynupyeTtcs
OYEeHb XXECTKO

= Bonbluoe KONYECTBO U3BECTHbIX TOKCMHOB — ANOKCUHBI,
_ HUTpodypaHbl, 3anpeLleHHble KpacuTenn, KOHCEpPBaHTHI.

“w.HenaBHue rnorosiHEHUSI: HUKOTUH B auax, 6eH30n B
MPYKTOBbIX HANUTKaX, BewecTBa 13 YNakKoBOYHbIX
MaTepmanos

= HeaoCTtaToO4YHOCTb ny6nquom MHMOPMaLUNN N YBEPEHHOCTU B
6e30nacHoOCTH

» OueBUAHbIN KOHDNUKT MEXAY MHTEpecaMu npomssoanTens um
notpeburtens.

©2007 Waters Corporation 5
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THE SCIENCE OF WHAT'S POSSIBLE.”

2ot

Evolution of the number of notifications since 1999
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B zl=rt [ Information Addition to alert M &dditicn to information

Year Alert i"‘"'“'"" -‘" Total
2000 133 340 253 98 824
2001 302 405 549 310 1567
2002 434 1092 1032 466 3024
2003 454 1855 1058 878 4286
2004 £92 1897 1449 1329 5367
2005 956 2202 2218 1521 6807
2005 increase (%) + 38.2% 4 16.1% + 53.1% + 14.4% + 28.5%
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THE SCIENCE OF WHAT'S POSSIBLE.”

 Waters seaserca XOPOII0 U3BECTHBIM MPOU3BOAUTEIEM

B 00J1acTH 0€30IACHOCTH MUIEBbIX NMPOIYKTOB.

— Pa3zpa0oranbl MeTOABI 1Jisl 00JBIIMHCTBA KJIACCOB
BpeIHbIX BEllECTB.

— IopmepknBaercsi KOoONepanusi CO MHOTUMH
KJII0YeBBIMHU JIA00PaTOPUAMH M OPTraHU3AIUS

* [J1aBHBIC 3aKA3YUKHU 000PYA0BAHUSA

— IIpaBuTENBCTBEHHBIE ar€HCTBA I MUHUCTEPCTBA VRipyrion 8 P

* Community Reference Laboratory, National Reference Laboratory,
State Laboratory, Public Health Laboratory, Food Inspection Agency
(Import / Export), Fisheries

— KoHTpakTHbIE U UCCIIENOBATENbCKTE TA00PATOPUHN

= HpOI/IBBOI[I/ITeJII/I IMHUIICBBIX IIPOAYKTOB H HAIIUTKOB

©2007 Waters Corporation 7
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THE SCIENCE OF WHAT'S POSSIBLE.”

— [N MHOMMx BeLleCcTB AO0MNyCTnUMbIlE MNpeaesbl

KOHLeHTpaunun o4eHb Marsbl

CKOpOCTb aHann3a, 6onabllOe KOJIMYECTBO
nccrieayemblX KOMMNOHEHTOB B obpa3sLe

CnoxHasd npobonoAroToBKa
HeaoCTaToK OnbITHBLIX ONEpPaTopoB

©2007 Waters Corporation
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THE SCIEMCE OF WHAT'S PDSSIBLE.”

= ACQUITY + TQD
= ACQUITY UPLC + Xevo TQ

©2007 Waters Corporation 9



THE SCIEMCE OF WHAT'S PDSSIBLE.”

= TaHOoeMHbIM KBagpynorsib
= BbIicokasi YyBCTBUTESIbHOCTb

= HapgexHasa ngeHTtndumkaumsa Mosiekysi no Macce Lenon Monekyrnol 1 ee

doparmeHTam
= BblcoKasi IMHENHOCTb ( 5 NOpsAKOB BEMNUYMHLI ) A9 KONIMYECTBEHHOIO
obcyeTa
= CefleKTMBHOCTb U MeHbLUEee BnsHMe matpuubl obpasua
Collision
MS1 Celi MS2

Static CID Static

©2007 Waters Corporation 10



Wo’rers

Be I.I.lECTB B . " . ) - ) THE SCIENCE OF WHAT'S POSSIBLE.

= [lecTnumngbl

= BeTepuHapHble npenaparthbl

= Xmmumndeckue sarpsasHutenn ( MAY )

" JINOKCUHDI

" BamaHme ynakoBOYHbIX MaTepuanos

= [lponcxoxapeHne/ayTeHTUYHOCTb

= [lpupogHble TOKCUHbI ( MUKOTOKCHKHDI )

©2007 Waters Corporation 11
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= VWA, Amsterdam, The Netherlands
— 200 Pesticides on UPLC-QPXE
= KeylLab, Italy
— 150 Pesticides on Alliance-Q Premier
= Service de Protection de la Consummation, Geneva, Switzerland

— 250 compounds for routine screening and conformation on UPLC-
Qmicro, two runs, 88 herbicides, 146 fungicides/insecticides

= Research institute for pesticides and water, Jaume, Spain
— 53 Pesicides on HPLC- Qmicro

= CSL, York, UK
— Pesticide Screening on UPLC-LCT

= Antwerpse Water Werken
— Pesticides at trace level in drinking water

©2007 Waters Corporation 13
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Rapid Multi-Mycotoxin Analysis using ACOUITY UPLC™ and Quattro
Premier XE 72000xxxxXEN
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THE SCIENCE OF WHAT'S POSSIBLE.

6bicTpbi UPLC-MS/MS MeToa Ans
onpeaeneHns 3anpeLleHHbIX

KpacuTtesien B NULLEBbLIX NpoAyKTax
= 20 sudan dyes 3a 10 MMHYTHbIW @aHaNn3

©2007 Waters Corporation 15



THE SCIEMCE OF WHAT'S PDSSIBLE.”

" Bblicokasa ckopocTb ckaHunpoBaHusa — 10 000

» MuHuMmanbHble dwell time - 20 mc

= PaboTta B nape c Acquity UPLC

= [lpocTtada npobonoarotoBka DisQUE ( QUCHERS )

Bce BMecCTe No3BO/ISIET C BbICOKOW AOCTOBEPHOCTbLIO BbIMOJIHUTL
aHann3 400 necTMumnaoB 3a O4HY MHXEKLMUIO.

©2007 Waters Corporation 16
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THE SCIEMCE OF WHAT'S PDSSIBLE.”

MeTtoa QUEChERS pa3paboTtaHHbii Anastassiades, Lehotey et all at the USDA

Quick - 6bicTpbIin (0aMH XMMUK NpurotoBmnT 10 GC/LC aKCTpakTOB MEHee 4YeM 3a 4ac )
Easy - nerkumn (MCKtOYEHbI MHOMOKpPaTHbIE NMepeHoChl Npobbl )

Cheap - geweBbin (gaXke C NCNOJSIb30BAHNEM KPUOFEHHOIo n3MesibueHus - okoso €1)
Effective - adpdekTrBHbIN (AaeT XOpoLKnn BbIX0o AN LUMPOKOro CrekTpa necTmunaos)
Rugged - yctonumsbIn (XOpOLWO BOCNPON3BOANTCS )

Safe - 6e3onacHbIn (NoTpebnieHne pacTeopuTenen cokpawaetcs 6onee yem Ha 90%)

Ref: 1 Anastassiades, M., Lehotay, S.]., Stajnbaher, D., and Schenck, F., Fast and Easy
Multiresidue Method Employing Acetonitrile Extraction/Partitioning and “Dispersive Solid-Phase
Extraction” for the Determination of Pesticide Residues in Produce (QUEChERS method);

J. AOAC Int., 86 (2003) 412-431.
Further developments by
Lehotay et al; JAOAC Int., 88 (2005).

©2007 Waters Corporation 17
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THE SCIEMCE OF WHAT'S PDSSIBLE.”

SAMPLE PREPARATION

Fruit & Vegetables Chopped & Frozen
Milled with Dry Ice

v

EXTRACTION/PARTITION
15 g Sample SHAKEN VIGOROUSLY for 1 minute by hand
with Acidified Acetonitrile, Salting Agent, Buffer & Internal standard
Centrifuge

v

CLEAN UP
Portion SHAKEN VIGOROUSLY for 20 seconds
with Drying Agent & PSA
Centrifuge

‘ GC-MSMS H LC-MSMS ‘

©2007 Waters Corporation 18
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THE SCIENCE OF WHAT'S POSSIBLE.”

50 mn Ty6a ansa akcTpakuuu, cogepxawas 1.5 r ayetata HaTpus n 6 r cynbdaTta
MarHus;

2-MN npobupka ang ounctkun, cogepxawas 50 mr PSA (Primarily-Secondary Amine
SPE Sorbent ) n 150 mr 6e3sogHOro cynbarta MarHus.

NPOLEAYPA MPOBONOAINOTOBKM.
[JobasbTe 15 r roMmoreHn3smnpoBaHHoOro obpasua B Tyby 1.
[ob6aebTe 15 Mn pactBopa 1% YKCYCHOW KUCMOTbl B aUeTOHUTpUIE.
[lo6baBbTe BHYTPEHHUN Npe-3KCTPAKLUMNOHHbIWM CTaHAApPT.

B3b6antbiBanTe 1 MUHYTY, @ 3aTEM NPOLEHTPUDYIMPYynUTE B TE@HEHNN 1 MUHYTbI NpU
1500 o6.

NepeHecnTe 1 Mn 3KCTpakTa B Npobupky 2.

B3banTbiBante 1 MUHYTY, @ 3aTeEM NPOLEHTPUPYINPYNTE B TEUEHUN 1 MUHYTLI NpU
1500 o6.

NepeHecnTe 250 MK B NpobMpKy aBTOMHXXEKTOpA.
[lobaBbTe NOCT-3KCTPAKUMOHHbIN BHYTPEHHUW CTaHAAPT.
Ecnn Heobxoanmo, passeguTe.

MpuroToBneHHbIN TaknM obpa3oM obpasel aHanu3npymnTe Hanpumep metoaom Waters,
NO3BONAIOWNM KQYEeCTBEHHO U KONMYECTBEHHO onpeaenntb A0 400 nectnumaoB 3a
OAHY MHXXEKLMIO Ha YPOBHE KOHLEHTpaUMIA COTble 40U NKI/MKJI.

©2007 Waters Corporation 19
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THE SCIENCE OF WHAT'S POSSIBLE.

= PAHs occur in the food chain largely by two routes
— PAHSs are lipophilic and will bio-accumulate in adipose tissue

— Processing such as smoking, grilling and smoke-drying can
produce form PAHs in processed food

= Analysis of PAHs in foodstuffs has various challenges
— Efficient separation of the target list compounds
— Achieving required sensitivity for some compounds
— Meeting legislative limits in complex food matrices

= Waters Application Note 720001899EN

— The use of tandem quadrupole GC/MS/MS for the
determination of Polycyclic Aromatic Hydrocarbons
(PAHS) in foodstuffs

©2007 Waters Corporation 20
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THE SCIEMCE OF WHAT'S PDSSIBLE.”

rg: 13C3-py':gng (204.70 to 205.70): 07020617.D
*  KVoHnsauyus anekTpoHHbiM yaapom PAHs

SIM 205 0ObIYHO AaeT MOSEKYISAPHbIE NUOHDI,
npakTnyeckn 6e3 parmeHoB.
N S *  WpoeHTndomkauma satpygHeHa

TG 13C ?flubrahthene | | | =  OTKNMK cnabbln 1 MOXET MacKnpoBaTbCs
. I | SIM 208 mMaTepunanom mMaTpuLbl.
oo | | | = The m/z 208 and 101 traces show
sore | - (- potential interferences
‘ \wmk \N” | L NI | )\ A =  MS/MS dparmMeHTUpyss MONEKynbl ...

Wi o = YMeHblUaeT BnusiHWe doHa

Tuna: pyrene>z+<zflu0:|ﬂ<anthene = TpousBoanT cneumdudHbIe 1
000 I SIM 202 NHTEHCbIBHbIE (DparMeHThl
e % |

-----

Ti.iﬁa pyrene + fluoranthene

Ion 101.00 (100.70 to 101.70): 07020617.D

300000
250000 SIM 101
200000
150000

100000 * *

50000

T T T T T T T T T
8.20 8.40 8.60 8.80 9.00 9.20 9.40 9.60 9.80

Time--> ' ' ’ ’ ’ ’ ) ) ©2007 Waters Corporation 21
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THE SCIENCE OF WHAT'S POSSIBLE.”

TF1
160206023 XK 2: MRM of 6 Channels El+ «  MRM traces show significant improvement
10.17 205> 203
100+ 12007 4.08¢5 — Better S/N
Area
] — Clearer presence/absence of diagnostic
Yo .
| MRM 205 -> 203 - 13C_- 'ons
] IS: *°C5-pyrene — No interferences
eoosoz ;k  2:MRMof6 Channels EI+
100 9.7 208 > 206
1 8871 3.21e5
Al
7 MRM 205 -> 206
%,
IS: 13C,-fluoranthene
17 T T T T T T T T T T T T T T
160206023 * 2: MRM of 6 Channels El+
100+ 9.72 202 > 152
] 4120 10.17 1.52e5
3208 Area
o] MRM 202 -> 152
| Tuna: pyrene + fluoranthene
27 T T T T T T L L L L R
160206023 7* 2: MRM of 6 Channels El+
100+ 10.1 202 > 200
] 77702 2.87e6
] * Area
"% aaes MRM 202 -> 200
: ‘ Tuna: pyrene + fluoranthene
0 LI B R B YT T T T [ T T T T [ T T Tlme

9.25 9.50 9.75 10.00  10.25 1050  10.75 ©2007 Waters Corporation 22
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THE SCIENCE OF WHAT'S POSSIBLE.”

IS:

SF2

13C,-Benzo[a]pyrene

KonueHbin nocock ¢ B[a]P at 0.04 mg/kg

160206021 5: MRM of 5 Channels El+ o
o a1 252354 S/N 3HaunTENEH gaxke Npu Takow
rea KOHUEHTpauum
/ MRM 256 -> 254 Ncnonb3oBaHbl 2 MRM (Quant + Conf)
%
Mpenens! geTekumn Ha ypoBHe ppt
1 L L L R L L IR B LR LR B B UL
160206021 5. MRM of 5 Channels El+
100+ 17.68 252 > 250
5743 1.40e5
Area
MRM 252 -> 250
%) S/N=110
4“\““““““““““““““““““““““““““““\““\““\““
160206021 5: MRM of 5 Channels El+
Area
MRM 252 -> 226 Smoked Salmon samples:
% S/N = 30 Benzo[a]pyrene

R U LU N UL B DL BN FANMRLL B DL B ““\““Time

" 17‘00 17.‘20 17‘.40 | 17.‘60 17‘.80 18.‘00 18‘.20 18‘.40

©2007 Waters Corporation 23
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THE SCIENCE OF WHAT'S POSSIBLE.”

Bbicokas ctabunbHoCcTb Monekyn PAHs anenaet
3aTpyAHUTENIbHON PparMeHTauuto Aake 3JIEKTPOHHbIM
yaapoM. Hanundume ynobHbix ans naeHTmoukaumm MoHoB
OorpaHu4yeHo.

9TO AenaeT 3aTpyAHUTENbHBLIM onpeaeneHne UCKOMbIX
aHa/IMTOB, 0OCOBEHHO B COOTBETCTBUN C ANPEKTUBOW
2002/657/EC

[Mpn ncnonb3oBaHum MS/MS, no KpanHen mepe 2
XapaKTepHbIX parMeHTa noay4yarTCca 419 KaXxXaoro us3
aHanuToB .

©2007 Waters Corporation 24
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THE SCIENCE OF WHAT'S POSSIBLE.”

5.66.53
116502*06045 13C12-B[%59£'I]P B = Data shown are for a cockle sample
6.96e5
A .. .
» 282->280 - containing Benzo[g,h,i]perylene at 9.9 mg/kg
R Vi = Four transitions are monitored with good
116(;)0206025 | 2:0 6: MRM 0f9Chagggls> |§|7+4 sensitivity
1 y 41e6 . .
| 270663 " hrea = Typically, at least 7 IPs could be obtained
w  276->274 for each PAH
160020(‘3025‘ 6: MRM of 9 Channels EI+
100+ 21.30 276 > 272
i 93599 2.44e6
Area

% 276->272

0L—

160206025 6: MRM of 9 Channels El+
100+ 21.30 276 > 250
, 12233 2.67e5

Area

% 276->250

17\\\\\\””HHHHHHHH

160206025 6: MRM of 9 Channels EI+
100+ 21.31 276 > 226
] 11219 2.40e5
] Area
=% 276->226
17\‘"‘1““1“‘w“‘w“‘w“” CP T T e Time
20.00 20.50 21.00 21.50 22.00 22.50
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THE SCIENCE OF WHAT'S POSSIBLE.”

= This application demonstrates that GC-MS/MS offers
significant advantages for PAHs analysis in food products

compared to classical GC-MS approaches. Several benefits
can be achieved including:

(1) Good sensitivity (down to ppt levels) in complex matrices
using MRM

(2) Confident confirmatory analysis using multiple MRMs (up
to 7 identification points per congener)

©2007 Waters Corporation 26
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THE SCIEMCE OF WHAT'S PDSSIBLE.”

= Cnacunbo 3a BHUMAHUe

= [lo BceMm Bonpocam obpauwatbcss B OO0 «Xummen»

= 115230, r.MockBa, Kawunpckoe wocce, a.9, kopn. 3

= Ten.: (495) 728-4192, 742-8265/66, (499) 613-2964,
dakc: (495) 742-8341

= www.chimmed.ru
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