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BBeaenue

B Hacrodmee BpeMsi TOYHOCTb JAETEKTUPYEMOW MAaCChl SIBISIETCS BECOMBIM apryMEHTOM B PEIICHUH
3a7]a4¥ HE TOJIBKO YCTAHOBJIEHHS 3JIEMEHTHOIO COCTaBa M3y4aeMOr0 COCIMHEHMS, HO U JOCTOBEPHOCTH
MPUCYTCTBUS LIENEBBIX COCTMHEHUIN B OMOJOTMYECKUX O0ObEKTaX, B YACTHOCTU B TaKMX KaK MOYa, KPOBb
WM TKaHU OpraHu3Ma, 0COOEHHO MOJIBEPTrIINECS THUJIOCTHOMY U3MEHEHHUIO.

/

Tkanu opearusmda

KpoBb

Bce 3T OOBEKTHI SBISIOTCS CJIOXHBIMH OPraHMYECKUMHM MaTpuilaMyd ¢ OOJIBIIUM KOJIHUYECTBOM
COCIMHECHUN W COIKCTPAKTUBHBIX BEIISCTB, KOTOpPhIE 00pa3yl0T MHTEHCMBHbIH MATPUYHbIH (POH Ha
MPOTSHKEHUU BCETO XPOMATO-MACC-CIIEKTPOMETPUUECKOTO ITpoIecca.

B mHactosiiiee BpeMms, i1 peIICHHS MOAOOHBIX NPOOJEM BKCIEPThl HCMOIb3YIOT THUIUYHBIC
KBaJPYIOJIbHBIE MAacC-CIEKTPOMETPUUECKUE AETEKTOPA, B KOMIUIEKCE C MPOTrpaMMOMl JTE€KOHBOJIOIUU
JTAHHBIX.
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BBeaenue

«Pazpemarowan cnocoornocmao»

«Cepaue» Macc-CIeKTpOMETpa — 3TO aHaIU3arop!
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1. Tounocmeo Umeperusa macc,

2. Pa3pemalomaﬂ CROCOOHOCMb
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Paspemaroniasa CmoCOOHOCTb 1 TOYHOCTb U3MEPEHUA MACCHI

KBanpynonsHble aHATN3aTOPhI — TPUOOPHI C HU3KUM pa3pellieHUueM.

1E44

Quadrupole (Q & QQQ)

‘ WMqle

AE4
3E4

2E4+

/ 207 032 \
E4-

Paspemenue mo macce (R) o3HagaeT crmocoOHOCTh
Macc-CIEeKTPOMETpa Pa3aeisaTh IBa COCETHUX MTUKA
OJTHO3aPSTHBIX HOHOB PaBHOW WHTEHCUBHOCTH B
npoduiie Macc-CreKTpa.

R = M/AM
L,
L,
2 208032

mlz, a.m.u.
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Paspemaroniasa CmoCOOHOCTb 1 TOYHOCTb U3MEPEHUA MACCHI

KBanpynonsHble aHATN3aTOPhI — TPUOOPHI C HU3KUM pa3pellieHUueM.

1E44

Quadrupole (Q & QQQ)

‘ WMqle

AE4
3E4

2E4+

Paspemenue mo macce (R) o3HagaeT crmocoOHOCTh
Macc-CIEeKTPOMETpa Pa3aeisaTh IBa COCETHUX MTUKA
OJTHO3aPSTHBIX HOHOB PaBHOW WHTEHCUBHOCTH B
npoduiie Macc-CreKTpa.

/ 207,032
E4 D

R = M/Mgyimy

i 207.0/0.68 = 300

E4-

E4-

J
_—— e — D -

mlz, a.m.u.
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Paspemaroniasa CmoCOOHOCTb 1 TOYHOCTb U3MEPEHUA MACCHI

BpemsinponérHbie aHamu3aTopbl — MPUOOPHI C BBICOKUM pa3pelieHHeM.

Time of flight (TOF)

e )
] oy I T | Paspemarommas croco6HOCTb BPEMAIPOIETHEIX
M——Hﬂm npuOopoB aocturaet 3HadeHui ot 20,000 10
<4 Hﬂl_‘__ﬂ—f * 150,000 u BbI1LIE.
iy ‘ | o ‘_ AN 128 mBLi
(\ ' E4 \
i 207.0324
{E44 AP
i 2070324|  3E4] 207.0917
| \ E4] FWHM = 0.001472
3EH | E4 207.0872 )‘ % 207.2108
| A orges T \ 011124 207319  f
] | N7 1 m/z. am.u
2E4- \ l /
| R -
1 Da
1E4—- 207 1168 _
| | | 2073108 R = M/M gy
| S 207.0324/0.001472 = 140.000
0 mogess T s

2067 2068 2069 207 2071 2072 2073 20 miz,am.u.
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Paspemaroniasa CmoCOOHOCTb 1 TOYHOCTb U3MEPEHUA MACCHI

Tunomesa.

Bricokoe pasperieHue SBISETCS KIHYEBBIM MOMEHTOM aHaji3a CIO0KHBIX OPraHUYECKHX
Matpuil. TOJBKO C IOMOIIBIO BBICOKOTO Pa3peIIeHUs] MOXKHO JCTEKTUPOBATh, U3YYUTh M
OXapaKTEpPU30BaTh BCE€ WHJMBUJYyaJIbHbICE KOMIIOHEHTBI cMmecu. I[Ipum 3TOM, 4YeMm BbIIIE
paspenieHre, TeM CYIIECTBYET BO3MOXKHOCTH JJIS aHajau3a BCE€ Oosiee W 00Jee CIOXKHBIX

MAaT]HIL.
/rtﬂr_ \
] 0324
4 207.032
sea) 2010324 3E4] 207.0917
| N\ el FWHM = 0.001472
3641 |E4] 207 0872 ( M 207.2108
_ 207| 05 1207.0265 =yl 207,:1124 2071379 i
] \ | ‘ | r 'ml? « ' ‘ ' ‘ | ml/z. am y
2E4- |
1 - —— —-
' | 1 Da
1E4] 207 1168 —
i | | 2073108 R = M/M(FWHM)
| i 207.0324/0.001472 = 140.000
o 2|0|6 ,94,1,4| A AL .EIU?. 13|?9 IIIII R ——

2067 2068 2069 207 2071 2072 - 2073 20 miz,am.u.
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Ileap aKcriEpruMeHTA

Ileap SKCTIEpUMEHTA!

IIpeacraBiieHHE MPEUMYIECTBA HCIIOAb30BAaHUS BBICOKOPA3PEIIAIOIIETO BPEMSIPOJIIETHOTO
MaccC-CIIEKTPOMETpa C Ta30-XpoMarorpauuecKuM pasfelieHHeM JJId KOHTpOdsS 3a
HEMEIMIUHCKUM MPUMEHEHUEM CUIIbHOACHUCTBYIOIIMX U HAPKOTUYECKUX CPEACTB.

Cxema akcnepumMeHTA

=
o | 4.9 ml : +100 pl Stock (ISTD)
pasci Brank (Moua) 75 pg/ml Pyrazinamide
+100 pl Stock (ISTD)
ot T 75 pg/ml Pyrazinamide
4.8ml 3
OGpasen I *| Obpasen (Mo4a) [ +— +100 pL Stock (TOXI-DISK A4)
(pH =6.5) | 50 pg/ml Nortriptylene; 50 pug/ml Doxepine;
50 pug/ml Amitriptylene; 50 ug/ml Methaqualone
50 pg/ml Srtychnine

Irecmpazuposanue UCKOMbIX KOMNOHEHMO8 U3 NPOObl MOUU CMECHIO0 pACMEOpUMenel:
Imunayemam:Hzonponanon = 9:1
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Multi-Reflecting TOF MS*

Planar Gridless

lon Mirror

e /‘7 Periodic Lens for
lon | lon Confinement
Beam End Lens

Trajectories
‘/It:m Mirrar
MCPF
OA y

Periodic structure

Extended Folded Flight path
Full mass range
lon Spatial Confinement

interlab

* A. Verenchikov, A. Yavor, GB2403063, W02005001878



Multi-Reflecting TOF MS*

MCPE

Periodic structure

o=

Planar Grj
lon Mirr

lon
Beam
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Extended Folded Flight path
Full mass range
lon Spatial Confinement
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GC-HRT amaaus

[Tpoduis monroro nornHoro toka (T1C) MomenbsHOro oOpasia Mour C BHECCHHUEM 5 HAPKOTHYCCKHUX
COCIMHEHUM

SE6
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) | M )

TIC
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CyMMUpOBaHHBIN Macc-CEKTp MpoduiIs MOJIeIbHOTO 00pasiia MOUH
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Intensity

TIC

GC-HRT amaaus

[Tpodwmis momaoro nonuoro toka (T1C) MoaenbHOTO 00pa3ia Mour C BHECEHUEM 5 HAPKOTHUCCKHUX
COCIUHEHNU
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R>150,000 no3eonaem pazpewams éce uzooaput 6 npoghune
muddepeHIupoBaTh MUKW HUCKOMBIX OOpas3loB OT YIJIEBOJAOPOJHOW M TE€TEPOATOMHOMN

MaTPULIbL
7E4
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] e
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MonenvupoBaHue MKa Macc-CrekTpa Ha goHe peanbHOro odpasua npu R=30K, moka3biBaer,
HE JJOCTATOYHOE 3HAUCHUE pa3pellaroniei ClioCOOHOCTH IJI pa3/iesICHUs ITUKOB.
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M-dM ouazpamma, obecniednBaer OBICTPBIA 0630p IEMEHTHON KOMIIOZMLUK MPOQUIIS
CYMMAapHOI'O CIIEKTpPa M 0TOOPAXkKa€eT BCEX YUACTHUKOB FOMOJIOTHYECKOTO PAIa COEAMHEHHIA.
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M-dM ouazpamma, obecniednBaer OBICTPBIA 0630p IEMEHTHON KOMIIOZMLUK MPOQUIIS

CYMMAapHOTO CIIEKTPA ¥ OTOOPAKAET BCEX YYACTHUKOB FOMOJIOTMYECKOIO PAAA COENUHEHHIA.
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M-dM ouazpamma,

CYMMAapHOTO CIIEKTPa,
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Cymmupoeanue unmencueHocmeil BCeX MUKOB B TOMOJOTHYECKUX CEPUAX

02

NO

N2

interlab

1ed 1e5 1eb 1e7 1e8 129

Total Composition Containing Characteristic Groups

_______________

|. Molecular @ Protonated

01% 1%  10% 100%
O,
NO
N
N2
01% 1%  10% 100%



IIpoMesKyTOUHBIE BHIBOABI:

1. OcHoBHOI (OH MaTpHUIBl, NPEACTABICH JETKUMU COCAUHCHUSIMH U HX
(bparmenramu, B auamna3zone ot 50 qo 180 macchl.

2. Marpuiia, mpeAcTaBisIeT cO00l BBICOKYIH0 HACEIEHHOCTh YITIEBOAOPOAHBIMU U
reTEPOaTOMHBIMU COCIMHEHUSIMU, TIPU ITOM PACHPOCTPAHEHHOCTH MOCIEIHUX BCETO
muiib B 10 pa3 Huxe.

3. Ilpu dpakunoHupoBaHWE MaTPUYHBIX ITMUKOB Ha TPYyHIbl, OBLJIO BBIACICHO
BBICOKOE€ OOWJIME a30TCOACPKAIIUX COCIUHEHHM, KOTOPhIE BO3MOXXHO KOPPEKTHO
Pa3pEINTh B CIIEKTPE TOJIHKO MPU MCIOJb30BAHUH BPEMAMNPOJETHOIO aHAJIU3ATOPA C
pazpemenueM Beiie 30,000.

4. Jloxkanu3aiys HCKOMBIX COCIWHEHHN WJIM uX (parMeHToB B Ipoduiae macc-
CIIEKTPa BBICOKOTO Pa3pEUICHUsA, MTO3BOJISIET C OYEHb BBICOKOM JOJIEUM BEPOSTHOCTHU
XapaKTEpPU30BaTh MUK W COOTHECTH €ro K TOW WM HWHOM TPYIIIE HCCIECAYEMBIX
COECINHEHUU

5. 3a cuér AcTaTbHOM WHTEpIpeTanuu MNpoPuias Macc-CIeKTpa ajlrOpUTMBbI
JICKOHBOJIFOIIMOHHOTO MHCTPYMEHTa 00Jiee KOPPEKTHO HHTEPHPETUPYIOT 0a30BYIO
JUHUIO MPOQUIIA U BBIACIAT BCE CYIIECTBYIOIIME KOMIIOHEHTHI B ITpoduiie oOpasiia,

HUCKJIFOYasd BIIUAHUC HpI/I STOM ManHqHBIX COGI[I/IHCHI/II\/’I
interlab



Pe3yJII>TaTI)I IPUMCHCHHUA JACKOHBOJJIKIHUHU 110 HpO(l)I/IJIIO IHOJIHOI'0O HMOHHOI'O

TOKA, MOJYYE€HHOM HAa CHCTE€ME C BBICOKHM pa3pemieHueM: Kaxaplii neineBou
KOMIIOHEHT XOPOIIO OTAECIIEH OT TKEION U KOMIUIEKCHOM MeTEPOaTOMHOM MaTPHULIbI

TIC ¢ mampuunvim porom

TiC

AIC, ouuwyennsiii nocie dexongonoyuu
/
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T.00E+5 |
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1.00E+5
0.00E+0
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1.80E+4
1.60E+4 §
1 ADE+4
1.20E+4
1.00E+4
8.00E+3 §
6.00E+3 §
4.00E+3 4
2.00E+3 §

0.00E+0

SIC ons uoemmugpuxayuu coeounenus
«Memakeanou»

Pezynomam: uucmeotii CneéKkmp ¢ mo4HbIMU 3HAYCHUAMU MACC 07151 Kaxc0020 nuKa,

—NPEeBOCXOAHBII pe3yabTaT Npu candeHun cnexktpa B NIST
—B03MOKHOCTb MOATBEP:KACHUSI CTPYKTYPbI HEU3BECTHOTO COETUHEHMSI
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Pe3ysibTarbl 1€ KOHBOJIIOUMH
WaeHTudukanys 1 HHTEPIPETALHs KaKI0T0 MMKa B MacC-CIeKTpe « MeTaKkBaIoH».

15}
CH,

1166 21,054 Pﬁj {@%@]
CTH7 )
1Eﬁ-: ] 91.053139gp . C16H13N2 C15H11IN20
’ rror = 0. m N 233.107324 235.086708
OE5- \ [ ©i \T/ Error = 0.5 ppm Error = 0.5 ppm
] \ " \ |
] \ ] \ I
8ES- ¥ \\ 153??670’\354 - ° \\ l
. e C \ Error =0.0 ppm | ‘e’
> 7E5] {U] \ | g } \ 235087
E C5H5 L1 cme \
§ oes] o PO, ey
£ : | | ~ o @% fj
ses] | o | F@“@]\
. ' Error=01ppm | | Ci/ \I‘/ D \ C16H14N20
4E5 65.039 . | - | cisonz | 250100422
] T | I : 217.076150 \\ Error = 2.6 ppm
. | | Error = 0.6 ppm
3E5] 77 039 . | 150.080775 " |
] ¢ | | Error=0.3 ppm | |
2E5- 89,039 132044 | | &3 107
- & 63023 76 031 = 42 .080! | |, 236090
1 |' . v
| 6a01g 76020 104049, [ is2082 | 217,076 M 250,109
G' . | " |'I'L- -~ IIL f I,;!q ; i } Ah )
Minterlab 50 100 150 200 m/z, a.m.u.




3aKknw4yeHue

v' Macc-CneKkTpoMeTpUsA BbICOKOTO paspeLleHus - 3bdeKTUBHbIN MeToz,
NOUCKA HEN3BECTHbIX COEANHEHUMN B TAKE/ION BUONOTNYECKOMN
MmaTpuue

v" Mcnonb3oBaHMe CUCTEMbI BbICOKOTO pa3peleHnA, ABN1AETCA
Hanbonee NPAaKTUYHbIM peweHnem 3a4a4 YCTaHOBIEHUA
1eMEHTHOIo COCTaBa HENU3BECTHOIo coeagnHeHnA n
AETEKTUPOBAHUA LUe1eBbIX KOMMOHEHTOB Ha HU3KOM YpPOBHE
KOHUEHTPaUNN OTHOCUTE/IbHO BbICOKOMUHTEHCNBHOTO d)OHa

‘ MaTpULbI.

w )

v' Macca MOoneKy bl — 3TO YHUKabHaA XapaKTepuCTMKa, KoTopas
XapaKTepPM3yeT MOJIEKY/TY C BbICOKOM TOYHOCTbIO.

interlab



bnaropapto Bac
3a BHUMaAHue!

P.S. Ducopdunc beponcece Maeparw
«Koeda 3axot mpedyem Bstcmynums 8 karcecmbe
cbudemeas, beerda 0yosme npedcmabumenem Haykuws>
Bocmot, 1906

Joknad4uk:

Konynmaee [.A. — cneyuanucm ro pa3pabomkam memoouk
uccriedosaHut, OO0 «MMHmMepab».

interlab
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