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El Scan (+) 1 pg OFN, S/N > 100, (m/z 272)

El SIM (+) 50 fg OFN, S/N > 20

PCI Scan 10 pg BZP, S/N > 10, (m/z 183)
80-230 amu

NCI Scan 1 pg OFN, S/N > 1000, (m/z 272)
200-300 amu

NCI SIM 10 fg OFN, S/N > 50, (m/z 272)

PCI-SRM 2 pg BZP, S/N > 200 (m/z

183->105)

Pesticide nggt%néum
Bromopropylate 0.1
Chlorpyrifos 0.1
Cypermethrin-1 2
Cypermethrin-2 2
Cypermethrin-3 2
Cypermethrin-4 2
Deltamethrin+Tralomethrin 0.2
Diazinon 0.1
Endosulfan-a 0.1
Fenpropathrin 0.1
Fenvalerate-1 0.1
Fenvarelate-2 0.1
Fipronil 0.1
Mevinphos 0.1
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= LCQ Fleet — HOBaga reHepauus
KNaCcCUYEeCKNX TPEXMEPHBIX NTOBYLLEK

= LXQ — He cermeHTnpoBaHHas
NHenHasa noBsyLUKa

= LTQ XL - cermeHTUpoBaHHad
NHenHasa noBsyLUKa

MNpu6op KoHueHT- | UHXek Kon- S/N
pauus -umsa BO
LTQ XL 125 fg/uL 2uL 250fg | 100:1
LXQ 125 fg/uL 2uL 250 fg 20:1
LCQ Fleet 1 pg/uL 2 uL 2 pg 100: 1
[nana3oH macc: 15 - 200 a.e.m.
50 — 2000 a.e.m

MCn, n=1-10

200 — 4000 a.e.m.
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Pexxnmbl noHnsauum

ESI, APCI

[lnana3oH macc

17 - 2000 a.e.m.

L‘|yBCTBI/ITeJ'IbHOCTI:>Z

[MonoxuTenbHble
noHbl Npu ESI

5 nr (10 mkn x 0.5 nr/mkn)
apUTpOMULMHA, MOBMNbHas dasa -
aueToHuTpun/soaa,

1 mn/mnH, SIN=100/1

OTpuuatenbHble€ NOHDI
npu ESI

2 nir (10 mkn x 0.2 nr/mkn) p-
HUTpodeHona, MobunbHaa dasa -
meTaHon/soaa, 1 mn/muH, SIN =50/ 1

[MonoxuTenbHble
noHbl npu APCI

50 nr (10 mkn x 5 nr/mkn)
apuTpoMMLMHA, MobunbHas dasa -
auetoHuTpun/soga, 1 mn/muH, S/IN =
200/1

OTpuuatenbHbl€ NOHDI
npu APCI

20 nr (10 mkn x 2 Ar/Mkn) p-
HUTpodeHona, MobunbHaa dasa -
meTaHon/soaa, 1 mn/muH, S/N =50/ 1

CKOpOCTVI NOTOKOB

2 MKNn/MuH - 2 mn/mud gns ESI
0.2 mn/mMuH - 2 mn/mun ana APCI

OgHocTagumnHbIn
KBaApynoSibHbIN
Macc-aHanusartop
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* TSQ Quantum Access TponHou KBaapynorbHbIN
= TSQ Quantum ' =
= TSQ Quantum Q2
\ RF Only + A
= TSQ Quantum Q1 Scanning ™ rQS =Q1-A
= TSQ Quantum' i el vy 2~ ——————
 BESSSS NN
=[lnana3oH macc: 3

=CKOpPOCTb CKaHMpC
*MC/MC

=CKaHupoBaHue no
=CKaHupoBaHue no

=CKaHupoBaHmne He

Q1 m/z

NTpanbHbIX NOTEPb
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() Orbitrap apakKTeD

TOYHOCTb onpegeneHns macc
* 5 ppm Npu BHELLHEW KannbpoBke
* 2 ppm Npu BHELLUHEW Kannbposke
PaspelueHue

« 60,000 npn m/z 400 c yacToTOM
CkaHunpoBaHusa 1 'y

* MakcumanbHoe paspetueHne >100,00(
[lnana3oH macc
« 50-2000; 200-4000

UyBCTBUTENLHOCTL CYy0-PEMTOMONb
obpasua Ha KONMOHKY

MS/MS n MS"

[nHamunyeckmnn gnanasoH
« >2,500 BHYTpPKM Macc crekTpa
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*[lakeT MOHOB C OQMHAKOBbLIM OTHOLLEHNEM M/Z TaHreHunanbHo
BieTaeT B JIOBYLLUKY B TOYKE, OTCTOSILLIEN OT €e LeHTpa

* OHBiI 3aKpy4nBarOTCA SJNTIEKTPUHECKUM MNOJIEM BOKPYr LUEHTPAJIbHOIO
aneKkTpoaa N Ha4YnMHarT KOrepeHTHO oCunIinpoBaTb BAOOJ1b OCU
JIOBYLLIKHA 6e3 Kakoro-nnbo AonONHUTENBHOIO BO36y)K,D,eHI/Iﬂ

*Bce noHbl B opbutanbHom noeyLuke 6yayT ocunnnmpoBaTh C
OOWHaKOBbIMW aMNnUTyAamMu, HO YacToTa ocuunnsaumi byaert 3aBuceTb
OT OTHOLLEHUS Macchbl K 3apsay

*L3-3a CcTporon 3aBMCUMOCTM 4acTOTbl BpaLLEHNSA OT SHEPINU UOHA,
yrna, nog KOTopbiM OH BIIETEN B JIOBYLUKY, MOHHLINA NakeT byaet
pacnpegeneH no yrnam n dyaet BbirMaAeTb Kak Bpallatoleecs KomnbLo
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= [leTekTnpoBaHMEe 3TUX akcuaribHbIX
OCUMITNALUNIA BbIMOMNHAETCS MO HAaNgEeHHOMY
N300paKeHNIO TOKa Ha BHELLHEM 3NeKTpoae

opbuTanbHOW NOBYLLIKK.

* MoHbl ¢ onpeaeneHHbIM OTHOLLEHMEM MacChl K 3apsily XapaKkTepusyoTcs

onpeneneHHon akcruasribHOW YaCcTOTON.

= PasgeneHue vyactor pa3fnMM4HbIX NOHOB NMponcxogunT C NnpuMeHeHnem npeo6pa3OBaH|/|$| <Dypbe.
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JiInHeMHas MOHHaA NOBYLUKA [1Ba netektopa
. A :
MS, MS/MS n MS"n Two Data Signals
» AGC — aBTOMaTM4yeckas perynmpoBka
yncrna MOHOB B JTOBYLLIKE One Instrument
McTOYHMK noHOB JInHeHaa MOHHaA NoBylLUKa C-Trap

i
g1 4 { — ==”1]:>
Orbitrap |":>
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Pewiarn ar

Orbitrap™
Technology

_—

Exactive — 970 npocTtas B ncnonb3oBaHun BOXXX/MC cuctema, nossonsawoLulas
N3MEPSATb TOYHbIE MACCbl MOHOB B KaXKAOM CKaHMpoBaHUK 6e3 npnberaHms K
ycpeOHEeHMIo aaHHbIX. Exactive NoONHOCTLID COBMECTUM ¢ cuctemamm KX
CBEPXBbLICOKOro AaBneHust n obecrnevymBaeTt TOYHblE N3MEPEHUS MacC B NOObIX
NpUMEHeHNAX BbICTPOU xpomartorpadun.
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* PaspelueHue
100,000 npwn 1 ckaHMpOBaHUM B CEKYHAY

10 (500 npn 10 ckaHMpPOBaHUN B CEKYHAY

« ToyHOCTbL onpeaeneHns macc
<2 ppm

e InHammnyecknin gnanasoH
>4000 BHYTpW cnekTpa

« CKOpPOCTb CKaHMpOBaHUA
1o 1 ckaHMpoBaHUN B CEKYHAY

 [lnanasoH nsmepeHunst macc
m/z 50 - 4000

« CMeHa nosnsipHoCTH
1 umkn < 1 cek

Orbitrap
Mass
Analyzer

APl lon Source

Thernm
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= Llenbln Knacc BeLlecTB

= KpanHe TOKCUYHbIE U KaHLlepOreHHbIE BeLLeCTBa.
= OYyeHb YyCTOMYMBbBI K pasnnyHbIM BO34ENCTBUAM
= Jlerko nepeparTca Mo NULLEBOU LienoYyke

= HeobxoamMmMo OeTEKTUPOBaAHUE HA OYEHb HU3KOM YPOBHE
(dbemTOrpammel B 3aKone)

Thermo 25




6.8.2002 Official Journal of the European Communities L 209/15

COMMISSION DIRECTIVE 2002/70/EC
of 26 July 2002

establishing requirements for the determination of levels of dioxins and dioxin-like PCBs in
feedingstuffs

(Text with EEA relevance)
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Method 1613

Tetra- through Octa-Chlorinated Dioxins and Furans by Isotope

Dilution HRGC/HRMS

October 1994
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Pesticide

Bromopropylate
Chlorpyrifos
Cypermethrin-1
Cypermethrin-2
Cypermethrin-3
Cypermethrin-4
Deltamethrin+Tralomethrin
Diazinon
Endosulfan-a
Fenpropathrin
Fenvalerate-1
Fenvarelate-2
Fipronil
Mevinphos

TSQ Quantum GC

LOQ
0.1
0.1

N N N DN

0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
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= Due to Clenbuterol having these anabolic properties,
= it must be routinely monitored in biological samples
= by veterinary and human doping control laboratories.

C|
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-
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P 4 e, e o
. A .h e - . .
Cl - l NH

Clenbuterol (C12H18CI2N20, molecular weight 276.08
amu) was infused, 0.1 ng/uL, into the ESI source and the
four most abundant product ions for the MS/MS breakdown
were determined using the automated compound
optimization procedure on the TSQ Quantum .

Thermo %0




= MS Conditions

= Mass spectrometer: TSQ Quantum

= lonization mode: Electrospray (ESI), positive ion

= SRM: Clenbuterol 277.1 — 203.0 £ 0.3 Da, 22 eV

= Collision energy Resolution

= Experiment 1: 0.7 Da FWHM on Q1 and Q3

= Experiment 2: 0.1 Da FWHM on Q1, 0.7 Da

= FWHM on Q3

= Two separate quantitative analyses were performed
= at peak widths of 0.1 Da and 0.7 Da Full Width Half
= Maximum (FWHM) on Q1 in SRM mode. A peak width
= of 0.7 Da FWHM was used on Q3 for all analyses.

Thermo .
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Figure 4: Urine blank, 0.7 Da FWHM
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Figure 5 Clenbuteral, 0.1 pa/uL in urine, 0.7 Da FWHM
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Figure 6: Clenbuterol curve at 0.7 Da FWHM
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Figura 7: Uring blank, 0.1 Da FVHM Figure 8: Clenbuterol, 0.1 pg/uL in urine, 0.1 Da FWHM Figure 9 Clenbuterol curve at 0.1 Da FWHM
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1410 140
SAMPLE NAME AREA CALC AMT UNITS %RSD
Urine blank 0.00 0.00 po/L
Urine blank 0.00 0.00 po/L
Cal 0.1 py'L 33516.83 0.09 pg/L 45%
Cal 0.1 py'L 3197714 0.09 pa/L 45%
Cal 0.5 pylL 136967.28 0.48 po/L 0.6%
Cal 0.5 pylL 137996.57 0.49 pg/L 0.6%
Cal 1 po/L 289917.16 1.06 pg/L 1.3%
Cal 1 po/L 295117.95 1.07 pa/L 1.3%
Cal b pg/L 135321091 b.05 po/L 0.8%
Cal5 pg/L 1338935.79 499 pg/L 0.8%
Cal 10 po/L 2856289.00 10.70 pa/L 0.5%
Cal 10 po/L 2877525.09 10.78 pa/L 0.5%
Cal 50 pg/L 12837781.41 18.20 pg/L 0.2%
Cal 50 pg/L 12797548.82 48.05 pg/L 0.2%
Cal 100 pg/L 2173277665 102.29 po/L 1.7%
Cal 100 pg/L 2657833248 09,83 po/L 1.7%

Table 1: Calculated standards at 0.7 Da FWHM

Table 2: Calculated standards at 0.1 Da FWHM

SAMPLE NAME AREA CALC AMT UNITS %RASD
Urine blank 0.00 0.00 pg/L
Urine blank 0.00 0.00 pg/L
Cal 0.1 pglL 1124502 0.10 pg/L 0.2%
Cal 0.1 pglL 11271254 0.10 pg/L 0.2%
Cal 0.5 pgll 41960.02 0.46 pg/L 1.1%
Cal 0.5 pglL 42592.84 046 pg/L 1.1%
Cal 1 pg/L 90353.60 102 pg/L 3.4%
Cal 1 pg/L 04633.92 107 pg/L 3.4%
Cal 5 pg/L 435920.49 b4 pg/L 0.4%
Cal 5 pg/L 438538.32 7 pg/L 0.4%
Cal 10 pg/L B93656.24 10.36 pg/L 0.9%
Cal 10 po/L 30475800 1049 pg/L 0.9%
Cal 50 pg/L 4120496.02 47.90 pg/L 1.3%
Cal 50 pg/L 419590258 48.78 pg/L 3%
Cal 100 pg/L B667429.70 100.81 po/L 0.5%
Cal 100 pg/L 8727421 54 101.50 pg/L 0.5%

Thermo
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leDUBS 2 C
Estrone
F
F
0
F F
F
Derivatization product of estrone with
pentafluorocbenzylbromide (FFBEBr). F
F
_ F
Estradiol s
F
F
O
F F
F

Derivatization product of estradiol with
pentafluocrobenzylbromide (FFBEEBr) and
heptafluorobutyric acid anhydride
(HFBA).

Extractive Alkylation

The 1 mL extracted urie was added fc
1 mL tetrabutylammeonium hydrogen
sulfate. 50 uL of pentafluorobenzylbre
mude, and approximately 1 mL of 0.2\
KOH to obtain a pH of between 8 and
10. The mixture was shaken for 20 mu
utes, then allowed to separate. The or-
sanic layer was collected. evaporated t
dryness with mfrogen, and dissolved u
0.5 mL benzene.

Acylation of Estradiol

The benzene extract was added to 100
uL of 5% triethvlamine/benzene(v:v)
solution. and 50 pL heptafluorobutyric

acid anhvdride. Mixture was heated at
65°C for 15 munutes. and then the reac-

tion was quenched with 1 mL of 526 am-
monia solution. After the emulsion was
allowed to settle out. the benzene layer
was collected. evaporated to dryness
with nitrogen, and redissolved in 1 mL
toluene/dichloromethane (7:3) max for

Thermo
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Negative ClI MS - Juvenile urine spiked at 20 pg/uL
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Figure 1. TIC af derivatized estrone in
Full Scan Negative CI

Negative ClI MS/MS - Juvenile urine spiked at 20 pg/pL
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Figure 3. TIC of derivatized estrone in
Full Scan Negative CI-MS/MS
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MS Conditions — Melamine
MS: Thermo Scientific TSQ Quantum Ultra
Source: Heated Electrospray (H-ESI)
[onization: Positive ESI
Sheath Gas: 65 units
Auxiliary Gas: 35 units at 250°C
[on Transfer Tube Temp: 350°C
Scan Time: 200 ms/transition
Q1/Q3 Resolution: 0.7 FWHM
SRM Transitions:

Melamine C;
Melamine: (Internal Standard):
miz 127—=68 @ 32 eV mfz 130—=70 @ 32 eV
miz 127—85 @ 18 eV mfz 130—=87 @ 18 eV
QED-MS/MS Conditions:
Collision Energy: 30 eV
Reverse Energy Ramp (RER): 50 eV

Thermo
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Figure 2. Calibration curve for melamine from 1-1000 ng/mL. The left figure shows the entire calibration range, while the right figure shows the expanded
range from 10-100 ng/mL.
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°
npeneneHune OPUPOBAHHL s NOB EPA-C
Compound Spike Fit Grass Pond Water Sail
(pg/ul) | Std. | (pg/uL : %RSD : Fit) (pg/uL : %RSD : (pg/nL : %RSD : Fit)
N=12 Fit) N=12
N=12
Dicamba 33 987 | 31 32% | 911 31 | 22% | 922 | 32 | 43% [ 916
MCPP 6000 937 | 5034 | 46% | 880 | 5367 | 3.5% | 887 | 5292 5.1% | 877
MCPA 6000 973 | 4809 | 2.6% | 917 | 5131 | 3.5% | 920 | 5024 | 54% | 917
Dichlorprop 70 995 | 66 | 3.1% | 902 64 | 35% | 925 | 65 | 43% | 914
24-D 70 987 | 69 | 2.5% | 897 63 | 32% | 896 | 66 | 44% [ 896
24,5-TP 17 992 17 | 3.5% | 750 17 | 40% | 833 | 17 | 60% | 777
245-T 17 9935 18 | 46% | 690 18 | 49% | 777 | 18 | 6.8% | 693
2.4-DB 70 1000 | 68 | 3.7% | 892 69 | 39% | 918 | 69 | 5.1% | 911
Dinoseb 17 979 | 28 | 8.0% | 820 24 1 83% | 921 | 27 | 13.7% | 899
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Figure 10, Single Stage MS Analysis of Fish Extract 1000 F1
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[To Bcem Bonpocam obpawatecad B OO0 «Xummen»
Appec: 115230, r.MockBa, Kawumpckoe Lwocce, a.9, kopn.3
Ten.: (495) 728-4192, 742-8265/66, (499) 613-2964,
dakc: (495) 742-8341
E-mail : mail@chimmed.ru www.chimmed.ru
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