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CucremMa rurueHH4YecKoro Hopmuposanusi B P@® dasupyercs
HA KOHTPOJIE COACPKAHMA NPOMBINIJICHHBIX TOKCUKAHTOB B
o0beKkTax BHelmHen cpeabl. HeomnpeaejaeHHOCTs OICHOK,
MOJIy4YaeMbIX B PaMKaX BHeEIIHEr0 MOHUTOPUHIA, MOKET
OBITH CKOMIICHCHUPOBAHA CPeACTBAMU OMOMOHUTOPHUHIA
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N3 orueTnbix MaTepuaoB CDC (Ilenrpa nmo
KOHTpOJIIO /| npoc]m.ﬂaKTmce 3a0oseBanuii CIIIA)

= Biomonitoring.info — Environmental Health Research
Foundation

= CDC - National Biomonitoring Program:
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O01asa koHuenuuss OMOMOHUTOPUHIA

06.10.2015

BI/IOMOHHTOpI/IHl" - OI€HKA IKCIIO3UIINHN Y€/ 10B€KAa XUMNYCCKUMHU

COCMHEHUSAMHU U3 OKPYKAKIIEH Cpeabl HA OCHOBE U3MEpPEeHM
KOHIEHTPAIMHA XUMHUYECKUX BEIIECTB U

UX OMOMapKepoB B OMONPOOAX: KPOBH, MOYE, CJIIOHE, BBIBIXaeMOM
BO3/1yXe, TPYAHOM MOJIOKE, TKAHSX.

Pe3ysabTarsl TAKUX U3MEPEHUH 00BIYHO HA3BIBAKOT' XMMHY€ECKOH
HATrPYy3KOil Ha OpraHmu3M 4ejioBeka'

IIlpuMeHeHre OMOMOHUTOPHUHIA JIJISl OLIEHKH XapaKTepa u
TS2KECTH Bo3aeicTBUs xummn4ieckoro ¢akropa / O.1. Opnosga,
E.N. CasenbeBa, A.C. Pagunos u ap. / Menuiuna tpyaa u
npombInieHHas skosorus. -- 2010, -- Ne 12, -- C. 28-33
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YT0 NpuHATH BO BHUMAHHE NP pa3padoTke
crpareruu OMOMOHUTOPUHIA?

1. IleneBble MeTa00JMTHI (OMOMAapPKePHI);

N

Tun OuonpookI;

3. OxkuaaeMyl KOHIHEHTPAIMIO (onmpeneasieTcs
10301 IKCIO3UIIMHN, XAPAKTEPOM MOCTYIJICHUSA
BeleCTBA, TOKCUKOKUHETUKOU, CHEHApUEM
IKCIO3UIMH, HHAMBUAYAJIbHBIMHA
0COOCHHOCTAMM OPraHU3Ma);

4. B03MOKHOCTH HCIOJIb3yeMbIX AHAJIUTHYECKHUX
METO/I0B;

5. IlapaMeTpbl TOKCMKOMETPHUH (B IEPCHEKTUBE —
HHAEKChI YKCIO3UIIMH).
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B pamkax bMomoHuTOpUHra (B
oTnuyme ot Knaccumyeckoro XTA)
OCHOBHaf 3agada — 4OCTOBepHoe
KOonn4yecTBeHHOe onpeaerieHue B
OMOXNOKOCTAX CrnefoBbIX
KOHLIeHTPaLMM IKOTOKCUKAHTOB B
MMUHMUMaNbLHOM O6bLemMe NpPoo.Ll.
XenaTernbHbl: HEUHBA3NBHbLIU
oTOOp, AOCTYNHOEe ObopyaoBaHue,
BbICOKasi NPOU3BOAUTENIbHOCTbL
aHanusa.

JKkcno3nuua ¥ OTpaBneHue

METOONKA U3MEPEHUW
MACCOBbIX KOHLUEHTPALUN
NETYYNX 9KOTOKCUKAHTOB
B BUOJIOMMYECKUX MPOBAX
METOA4OM rA30BOWU
XPOMATOMACC-
CNEKTPOMETPUM

Ne 222.0319/01.00258/2013

Ona pa3padboTku n
ONTUMMU3aLMN MEeTOAUKN ObIn
MCNONIb30BaH rOTOBbLIN
pacTBOp MoAesibHOU cMmecu
akoTokcukaHToB (EPA 524.2)
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TBeppoodasHaa MUKPOIKCTPAKLUA U3 paBHOBECHOIO
napa «BbiTeCHUNa» NPOoAYyBKY C ynaBriuBaHUeM.

B.C. Blount et al. / J. Chromatogr. B
 KonnyectBeHHoOE 832 (2006) 292-301

onpenenexHne 31

15

opraHn4yeckoro

benzene
m/z 78

coeuHEeHNs B

MS Response (x 10°)

5.0 - benzene
LeSIbHON KPOBU C 30 j\ T

NMPUMEHEHNEM
N30TOMHOMEYEHbIX  Uogterzns
1.0
cTaHOapToB -
- 0.000005 - 0.00012 mcg/ml 3

GC Retenllon Tume (min)
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NNOC, no onpenenexuto IUPAC, aTO opraHmn4eckue BeLLECTBa,
nmetowne npun 293,15 K nasnenue napos pasHoe 0,01 kl'la nnu 6onee

noc [>SPME[> rX

TexHuKa TBepaocasHON MUKPOIKCTPAKLUKU
(SPME) Ha BONOKHe naeanbHO oTBe4YaeT
3apaye onpeaeneHus neTyvmx
opraHunyeckux coeguHeHuu (J1IOC) metogom
rasoBou xpomartorpacpumn.

OrpaHu4eHue : HU3Kas
BOCNPOU3BOAMMOCTb aHanums3a

06.10.2015 ACTE-2015 8



HANDBOOK soLID PHASE [Nt

o MUKPOSKCTPaKUMA — ofHa U3
SAMPLE MICROEXTRACTION BeEnM4yanLunx naem nocneaHen

PREPARATION nekagbl XX Beka.

EDITED BY

[lpocTon
Janusz Pawliszyn - Heather L, Lord P ’

BbICTpbIN, BbICOKOYYBCTBUTENBHLIN,
OKONOrnM4Yeckn Apy>XeCTBEHHbIN
METOoA pa3fgeneHns u

IAMUST PAWLISTYR KOHLIEHTPUPOBAHUS .

FWILEY

Miniaturization of Sample
Handling in Bioanalysis by SPME

lanusz Pawliszyn

Cepartment of Chemissry

Lindsersity of WWabherkom @.
W aberhoe, Cebank, Camsda, N2Z2L 351

N
hhé-*""‘

06.10.2015 ACTE-2015 9



TBeppoodasHaa IKCTpakuus U3 paBHOBECHOro
napa v B pexxume norpyxeHus

| ¢m
2.3em

HS-SPME DI-SPME

'I.Hl\"
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XapaKTepucTukm onpegensemMbsix coegmHeHnm

*

No HazBaHue coenmHeHus Bpems yaep:kuBaHus, MHH, | M/Z BuyTtpennun
/1 (J - KoMIIOHEHT) SPB-1701 CTaHaapT
30M x 0.25MM x 0.25MKM (M - KOMIIOHEHT)
1 DTUIOBBIN dhUp 1,76 59, 45, 74 Aneron D6
2 HMucynsdun yrnepoaa 1,86 76 Aueron D6
3 AJTAIIXITIOpU/T 1,95 76, 41 Aueron D6
4 AKPWIOHUTPUIT 2,29 53, 52 Aueron D6
5 Merunakpunar 2,67 55 Auetron D6
6 Terparuapodypan 2,71 72,42 Anieton D6
7 ByTtunxnopun 2,79 56 Xmopodopm D
8 MeTakpuaIoHUTPUI 2,92 67 benzon D6
9 [IponmmonuTpu 2,98 54 Xnopodopm D
10 Metunmerakpuiar 412 69, 100 beunzon D6
11 2-HUTPOTIPOIIaH 5,19 43, 41 beuson D6
12 XJI0palleTOHUTPUIT 5,85 75,48, 77 beuson D6
13 DTHIMETaKpuiIar 5,95 69 benzon D6
14 [TenTaxnopsTan 11,02 117, 167 beunzon D6
15 mpanc-1,4-nuxnop-2- 11,98 75,89, 124 | Auerou D6
OyTeH
16 I'ekcaxiaopaTan 12,13 117, 201 beuson D6
17 Hurpobenzon 14,78 123, 77 beuson D6
06.10.2015 ACTE-2015 11




METOOUKA U3SMEPEHUA MACCOBbIX KOHLIEEHTPALMWX NETYYUX
OKOTOKCUKAHTOB B BUOJNNIOMMYECKUX NMPOBAX (KPOBWU, MOYE) METOAOM
FA30BOU XPOMATOMACC-CMNEKTPOMETPUU

Onana3oH uamepsieMmbix KoHUeHTpauun ot 1,0-10¢ go 2,0:10°> mr/cm®

BpemenHol uHTEpBAJI,

XapakTepucTHYHbIE HOHBI,

Buonpo6a (1 mn) + 40 HF cMecn BHYTPEHHUX
cTaHpapToB (nepaentepobeH3or, aueToH D6
n gentepoxnopodopm)

y

TepmocTtatupoBaHue 6 MuH, 40 °C

OT60p Npobbl N3 paBNOBECHOrO Napa Ha
MukKpoBonokHo SPME, 85 um
Carboxen/PDMS StableFlex npu 40°C B
| TeyeHue 6 MUH

A 4

MHH m/z

0,50-2,10 59; 74; 76; 46; 64

2,10-2,85 52; 53; 55; 72; 84; 86; 56

2,85-3,90 67; 84; 54

3,90-6,50 100; 75; 43; 77; 69

10,0-18,0 89; 117; 167; 201; 123; 136
06.10.2015
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U3BNEYEHUE KOMIMOHEHTOB MOAENIbHOU CMECHU HA

MUKPOBOJIOKHO N3 PABHOBECHOIO NMAPA MNMPU TEMMNEPATYPE 25°C

85 um Polyacrylate

30 um PDMS

65 um PDMS-DVB

06.10.2015

(BbIBOP TUTTA MUKPOBOJIOKHA)

CpaBHeHuWe pa3/IMYHbIX TUNOB MUKPOBO/IOKOH
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Bocnpoun3sBoamMmocTb MeToauKku obecnevnBaeTcs
NPMMEHEeHneM BHYTPEHHUX CTaHAapToB 1 aBToMaTM3aLnein
npolecca

Odnana3oH
u3mepeHui, mr/cm3

or 1,010 po 2,0-10°

MepaenTepobeHson
AueTtoH D6

[entepoxnopogopm

06.10.2015

OTHOCHUTenbHoe

Koe
OTKINOHEHMe
NoOBTOPSIEMOCTH,
o, ,%

2,96 84
1,95 46, 64
2,76 84, 86

ACTE-2015

OTHoOCUTenbHoOEe

cpedHekBagpaTuyec cpeAHeKBagpaTuyec-

KOe OTKINOHeHMue
BOCMNPOU3BOAUMOCTH
o ,%

FpaHunubI
OTHOCUTESIbHOMN
cucTtemMaTuyeckon
norpeLwwHocTH Npu
AOBepUTENIbHOMN
BEpPOATHOCTHU
P=0,95),
+d,, %

Moka3aTenb

TOYHOCTHU
(rpaHuLbI

OTHOCUTENbLHOMN
NOrpewHoOCTU npwu
AOBepUTESIbHON
BEPOATHOCTHU

P=0,95),
+d, %
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JKCNepuMeHT ¢ OAHOKpPaTHbLIM NOAKOXHbIM BBeAEHUEM
JTIOC kpornukam B pexmme KacCeTHOro 4o3nmpoBaHus

Ne Coenunenue JIAS0, Mr/kr BBenennas p103a, Mr/kr
1 AKPHJIOHHTPHJI 25-186 0,22 (0,001-0,009 JIJ150)
2 AJTHIXJIOPH] 23 0,22 (0,009 JIJ150)

3 Jucyabdua yriaepoaa 2780 0,22 (7*10° JIJ150)

4 XJ10paneTOHUTPHJI 71-85 0,22 (0,0025-0,003 JIZ150)
5 H-ByTriaxiopun 2670 0,22 (8,2*10-° J1]150)

6 TpaHc- 1,4-Imxaop-2-0yTen 89 0,22 (0,0025 JI1]150)

7 JdTHI0BLIN d(up 1215 0,22 (1,8*104 J1]150)

8 ITHIMETAKPHJIAT 3630 0,22 (6*10° JIJ150)

9 I'ekcaxjiopsTan 4460 0,22 (7*10° JIJ150)

10 | MeTakpHJIOHHTPWI 268 0,22 (8,2*104 JI]150)
11 | Mernjakpujar 300 0,22 (7*10*JI1]150)

12 | MernjmeraKpuiar 7872 0,22 (2,8*10° J1]150)
13 | Hurpobensou 780 0,22 (2,8*104 J1]150)
14 | 2-Hutponpomnan 75 0,22 (0,003 JIJ150)

15 |HenTaxjopITan 920 0,22 (2,4*104 J1]150)
16 | Terparmapodypan 1650 0,22 (1,3*104 J1]150)
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IHoBbimeHne 3P (PEeKTUBHOCTH OLIEHKU CPOKOB
BO3MOKHOI0 00HAPY:KEHHUSI TOKCHUKAHTA B
OpraHu3Me

 BBegeHue ogHOMY XXMBOTHOMY rpynn W
(KacceT) uccneagyembix BeLLECTB.

e ANropuTtm y4vyeta l
TOKCUKOKUHETUYECKOro u °

B3aMMOOENCTBUSA B KaCCeTe.
g Pa3pa6OTKa M anMeHeHme MeTO.E"VIKy AHaHITIHLIGCKHeMGTO,Hb> OTuért

NO3BOJTAOLLUNX ONnpeaendTb BCe

LerieBble BeLWeCTBa B OQHOM aHalln3e.

OueHka
TOKCUKOKUHETUKMN
MEeTOA4OM KaCCEeTHOro
A03UpPOBaHUA
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3ABUCUMOCTU KOHUEHTPAUUUN NETYHYUX SKOTOKCUKAHTOB OT BPEMEHMU
NMPU HA3KOM (1,4-OUXNOP-2-BYTEH) U BLICOKOM (HUTPOBEH30I)

700

3HAYEHUAX KOHCTAHT ABCOPBLIUA

600

500

——HwuTpo6eHnson

400

\ \ -=1,4-guxnop-2-6yreH

300

200

KoHueHTpauua JITNC B KpOBU KPONUKOB Hr/mn

100

06.10.2015

60 120 180 240 300 360

Bpemsa muH
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ToC IHepuoner nerexkrupoBanus JIOC, cyTi m
KpoBb Moua
DTUJI0BBII 2dup 5 >5
JAucyasdun yriaepoaa 2 1
AJJTAJIXJTIOPU 1 1
AKPUJIOHUTPUJI 1 5
MeTHIAKPWIAT 1 >5
MeTaKpUuJIOHUTPUJI 1 )
Tr @ 1 )
ByTruaxJjopua 2 >5
MeTHuJaMeTaAaKPUJIAT 1 1
2-HUTPONPONAH 1 5
XJ0paueTOHUTPUJI 1 1
DTHIIMETAKPUJIAT 1 5
1,4-nuxJa0p-2-0yTEeH 1 5
IHenTaxjgop3TaH 1 5
I'ekcaxjiop3Tan 1 5
Hurpoo6eHson 1 >5
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BEIBOIEI

1. BHemiHHH (3KOJOIrM4YeCKMH) MOHHUTOPHUHI HEOOXOAMM JJIsi

YCTAHOBJIEHHUSI BO3MOJKHBIX MCTOYHHKOB TMOCTYILUIEHHSI YKOTOKCHKAHTOB
YeJIOBEKY.

2. buosornyeckuii. MOHHUTOPHHI SIBJISIETCS HHAMKATOPOM
BHYTPEHHE# J03bl U CIOCO0CH YCTPAHUTH HEOINPEIeJICHHOCTh BHEUIHEr o
MOHMTOPHHIA.

3. VYiKe ceroaHsi HMeeTcsl HAayYHbIH MW MeTOAUYECKHH
HHCTPYMEHTAPUUA VI JOCTOBEPHOI0 U BbICOKOYYBCTBUTEJIBHOIO
onpeaejgeHusi OMOMAPKEPOB PAAAa IKOTOKCUKAHTOB B MO4Ye U KPOBH.

4. TpeOyercss pa3padoTka peKOMeHIALUUN Jsi MHTEepHpeTaAluu
pe3yJbTaToOB KOJHYECTBEHHOT 0 onpeaeaeHust KOHIEHTpAIMM
OMOMAapPKEPOB IKOTOKCUKAHTOB B OMOKHUIKOCTHAX YeJI0BEKA.

5. Heo0xoammMo mpoBecTH JONMOJHUTEIbHbIE UCCIETOBAHUA JJIA
YCTAHOBJICHHSI KPUTEPHEB KOPPEJSIMOHHON 3aBHCHMOCTH MEKIY
KOHIEHTPAIUAMU OMOMAPKEPOB HKOTOKCHKAHTOB B MOYe M KPOBH H

YPOBHEM HKCIO3UIINH.
06.10.2015 ACTE-2015
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CNnACHUb0O 3A BHUMAHUE!
esavelievab9@mail.ru
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