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KomnaHua Shimadzu npencTtaBnsetr HoBOe KOMMJeKCHOe pelleHne Dioxins S3 ans
onpenenieHNs ONOKCMHOB B KOpMax M MULLeBbIX NMpoaykTax. Komnaekc BKJto4aeT
obopynoBaHMe A9 NpoBeAeHMS aBTOMATMYeCcKoM NpobonoAroTOBKW aHanmimpye-
MbIX 06pasLLIOB, a TAKXXe ra3oBblv TAHAEMHbIVM XpOMaTo-Macc-cnekTpomeTp Shimadzu
GCMS-TQ8050. lMpuBeaeHbl pe3yabTaTbhl onpefeneHmnsa 17 TOKCUYHbIX COeaUHEHUN
COr/TAaCHO CTPOrMM €eBpOMENCKUM pernameHTam, MO3BOSHOWMM BMECTO CIOXHOM
M AOpPOroCcTOsiLLEeN ra30BOM XpOMATO-MaCC-CNeKTPOMETPUN BbICOKOTO pa3pelleHuns
B KayecCcTBe MOATBep)XAalolWero Metofa aHaamsa npuMMeHsaTb ra3oByio TaHAEMHYVIO
XpOMaTO-MacCc-CnekTpoOMeTputo. PernamMeHTbl TakxXe o06s3aTeNbHbl K MCMOJHEHULO
018 BCeX Mpou3BOAUTENEN, 3KCMOPTUPYIOWMX CBOKD MPOAYKLWUIO HA TEPPUTOPULD

cTpaH EC.

OVOKCUHBI — 3TO 0bllee Ha3BaHMe CeMencTBa CTPYK-
TYPHO M XMMWYECKM CBSI3AHHbLIX MOJAUXJI0PUPOBAHHbLIX
nnbeHso-napa-auokcmHoB (MXA4) n NoANXA0pUpOBaH-
HbiXx An6eH3zodypaHos (MXAD). MOXOXKMMM CBONCTBMU
obnapatoT HekoTopble AMOKCMHONOAOOGHbIE MNOAUXNO-
pupoBaHHble 6uderHnnsl (MXB) [1]. Mpynna NXA4/NXAD
U ANOKCUHONOAO06HbIX MXB HacuuTbiBaeT 419 coegnHeHUN,
OTHOCALWMXCSA K CTOMKUM OpraHM4yeckuM 3arpsisHUTENSM.
MN3-33 BbICOKOW XMMWYECKOW CTAabUIbHOCTU M XOpoLlen
pPaCcTBOPUMOCTM B XXMBOTHbIX XXMPAX OHW HAKANJAMBAKOTCS
B OKPY>KatoLllen cpefe, paCTEHUAX U XUBbIX OPraHM3Max.
YenoBek MOXET 6bITb NOABEPXEH AENCTBUIO AMOKCUHOB
B pe3y/nbTaTe ynoTpebaeHms MACHbIX, MOJIOYHbIX U pbib-
HbIX NpoAYyKTOB [1]. ANOKCUHbI — BbICOKOTOKCUYHbIE COeaN-
HEeHWsi, OHM 06nafalT HEMPOTOKCUYECKUM OENCTBUEM,
MOTYT BbI3bIBaTb MOpPaXeHue MMMYHHOW CUCTEeMbl, rop-
MOHa/IbHble HapyLleHMsl, OHKOJIoruyeckmne 3aboneBaHus,
npo6nembl B 061aCTV penpoAyKTUBHOIO 340POBbS U T.A4.
[1, 2]. Bo MHOrMX cTpaHax Ha rocyaapCTBEHHOM YpPOBHE
3anpeLeHo Mcnoab3oBaTh Cbipbe, a TakXe roToBble Npo-
OYKTbl M KOPMaA C UX MOBbLIWEHHbIM COAepXaHneM. B kaye-
CTBE NMpMMepa NpuBeLeM NPOAOBONLCTBEHHbIVM CKAHAA,
pasropeswunincsa B fepmaHum B 2011 rogy. Toraa noctaeKku

3adpa>XeHHOro AMOKCMHOM KOpMa ANd XXMBOTHbLIX U NTUL,

DOI: 10.22184/2227-572X.2017.35.4.64.72

NpUBENM K 3aKpbITUIO 0KONO 5000 CenbCKOXO3AMCTBEH-
HbIX GepM 1N OFPOMHbIM 3KOHOMMYECKMM noTepsam [3].

B Hayane 2000-x rogoB B EC 6blin yTBEPXKAEHbLI Mep-
Bble oduuManbHble MeTOoAbl KOHTPOJIS COLepXaHus
nXAn/nNXad v NXb B NuWeBbIX NPOAYKTAX U KOPMax.
Ona onpepeneHns AMOKCMHOB Ha C/1eJOBOM YPOBHe npea-
NMMCbIBAZIOCb WMCMONb30BaTb TOJIbKO ra3oBYK XpOMaTo-
Macc-CnekTpoOMeTpuio BbiCOKOro paspetueHns (FX-MCBP),
MOCKONIbKY OHa XapaKTepu3yeTcs BbICOKOW CeneKTUBHO-
CTbO U YYBCTBUTENbHOCTbIO. C 2014 rofa B KayecTsBe Noa-
TBep)Jawlero Metoha aHanmia yTeBepXJeHa rasosas
TaHAemHas Xxpomarto-macc-cnektpometpus X-MC/MC
[4], 4TO 3HAYUTENLHO MOBLICMAO AOCTYMNHOCTbL aHasiM3a
MYMEHbLLUMI03aTPaTbl KOHTPObHbLIX 1abopaTopui. Taknum
o6bpa3om, meTton MX-MC/MC MOXHO MCNonb3oBaTb A5
npeaocTaBAeHNS MOMAHOW UAWU [ONONHUTENLHON MHOOP-
Maumu, No3BONAKOLWEN OAHO3HAYHO UAEHTUDULMPOBATL
M KonnmyecTBeHHo onpegenats NXAA/NXAD 1 AMOKCUHO-
noao6Hble MXb Ha NpeAenbHO AONYCTUMOM YPOBHE.

OBOPYAOBAHUE

[ANOKCUHbI B KOPMax M MULLEBbIX MPOAYKTaX onpeaenstoT
B COOTBETCTBWUM C pernameHtTamu EC 709/2014 n EC 644/2017
[5] npoueayp ot6opa Npo6 U METOAOB aHaNM3a. PernameHTbi
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06s13aTeNbHbI K UCMOJIHEHMIO He TONbKO Ha TeppuTopum EC, HO
1 B CTPaHax-3KCrnopTepax.

MpobonoaroToBka 06pasLoB BKAKOYAET FOMOreHMU3aLMIO
AHA/IM3MPYEMbIX MULLEBLIX MPOAYKTOB, PACTBOPEHMNE, IKCTPAK-
LM, ynapmMBaHue OCTATKOB pPacTBOPUTENs), O4MCTKY Npob
1 KOHLLeHTPUPOBAHME MCKOMbIX AVMOKCUHOB.

DKCTpakuuio o06pasuoB MNpPOBOAMIN  paCTBOpPUTENEM
noa AaBneHWEM C MOMOLLLIO BbICOKOMPOM3BOAUTENLHOM
BUCHI SpeedExtractor E-914/E-916, 3aMeHsiOLLEN
Bpemsa3aTpaTHble N TPyAOeMKMe MPouecChl TPaAULMOHHOMO

cncTembl

MeToa, BKJItoYas akcTpakumio Cokcnera. 3a 8-4acoByro CMeHy
SpeedExtractor E-914/E-916 moxeT o6paboTtath 40 96 06pa3Los
[6], npv 3TOM Ha 70% CokpalllaeTcs pacxod pacTBopuTenen, 4To
3HAUYNTENbLHO CHUXKAET 3aTpaThbl HA MPOBeAeHMe aHaNM3a.
MoNyYeHHbIN 3KCTPAKT ynapuBanu, a 3aTeM OouvuLLanu
M KOHLEHTPUPOBAIN C NMOMOLLbIO aBTOMATMHYECKOM CUCTEMDI
MIURA GO-xHT (puc.1). MoToM nponyckanu Yepes Ase o4yuliia-
oLme 1 ABe KOHLEHTPaLUMOHHbIe KOJIOHKK, B UTOre NoJly4anu
aBe oTaenbHble dpakuyum NXA0/NXOAD n anokcmHonopo6-
HbiX MXB. JNs 310MPOBAHNUS UCKOMbIX COEAUHEHUIA UCMOSb-
30Bann 100 Ma rekcaHa u 5 mn Tonyona. bnarogaps npumMeHe-
HUWIO 0AHOPA30BbIX KOTOHOK M OTCYTCTBMIO KOHTaKTa 06pasLioB
C NepeKkIYaLWMMKM KNanaHaMm puck nepekpecTHOro 3arpss-
HEHUSI MpPU CEPUMHOM aHanu3e CBeAeH K Hy/o, a cucTemMa
He TpebyeT AOMNOJIHUTENbHbLIX MPOMbLIBOK. MNpo60onoAroToBKa
¢ cnctemont MIURA GO-XHT mckato4aeT UCNonb3oBaHMe TOK-
CUYHBIX X/IOPCOAEPXKaLUMX pacTBopuTenen (Hanpumep, OMX-
JIOPMETaH), YTO AOMNOJHUTENbHO CHMXKAET pacxofbl Ha Mpo-
BeJeHME aHanM3a 1 MoBbILAET ero 6e3onacHoCTb. MpoLecchl
OYUCTKM U KOHLEHTPUpPOBaHMSA 3aHMMarT 90 MuH. B 3aBu-
CMMOCTW OT npegnonaraemMbix 06beMOB aHa/IM30B CUcTeMa
MIURA GO-XHT MOXeT KOMMIeKToBaTbCAa MOAYNAMWN Ha ABa,
YyeTblpe MKW WecTb 06pasLoB OLHOBPEMEHHOM Npo6onoaro-
TOBKW. Takmm o6paszom, MIURA GO-xHT npefnaraet npoctomn,
BbICTPbIN U 3GPEKTUBHBLIA METOA, OYUCTKM, KOHLEHTPUPOBA-
HUA N PPAKLNOHMPOBAHUA aHANM3MpPYEMbIX NPob6, YTO CyLle-
CTBEHHO MOBbLILWAET 3PPEKTUBHOCTb aHAIN30B 1 yBeINYNBaeT
NpOV3BOANTENBHOCTbL aHAIUTUYECKNX TabopaTopun.
M3mepeHure coaepxaHns AMOKCMHOB NPOBOAMAN C MOMO-
Wb ra30BOr0 TAaHAEMHOr0 XpOMaTo-MacC-CneKTpomeTpa
Shimadzu GCMS-TQ8050 (puc.2). bnarogaps HOBOMY AeTek-
TOPY M TPEM TEXHONIOMMAM NOAABJ/IEHNS LUYMOB YYBCTBUTE b~
HOCTb MpMBOpa OAHA M3 CaMbIX BbICOKMX Cpean aHasioroB
B CBOEM KJlacce. OTO MO3BOJIAeT ONpefensaTb yabTpacsie-
[loBble KonM4yecTBa (Ha ypoBHe demMTorpamm) LeNeBbIX

Puc.1. Cucmema 945 04UCMKU U KOHUEHMpUpOBAHUS 06pd3Los
MIURA GO-xHT

Puc.2. HosuHKka 2016 200a - 2a308bili MaHOeMHbIU Xpomamo-
macc-cnekmpomemp Shimadzu GCMS-TQ8050

COeIMHEeHMN C BbICOKOW TOYHOCTbI. Hemanosa)kHoe npe-
MMYLLEeCTBO COCTOUT B cnocobHocTtn GCMS-TQ8050 peru-
CTpMpoBaTb OAHOBPEMEHHO 60/bLLIOE YMCI0 KOMMOHEHTOB.
[na paboTbl HOBOro AeTekTopa TpebyeTca mogada 3Hauyu-
TeNbHO MEHbLUEero HanpsiXXeHus, Mo3TOMy CPOK ero 3KC-
nayataumm yBeamyuacs 4o natm pas. Micnonb3oBaHme 6es-
Mac/1SHOro Hacoca no3BoseT YyMeHbWUTb NepuoanyYHOCTb
0b6cny>XXnBaHMa 40 OAHOIO pasa B Tpu roaa, bnarogaps yemy
GCMS-TQ8050 oTanyaeT BblCOKAA HAaAEXHOCTb U AO0Nro-
CPOYHOCTb PaboThl.
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Ha puc.3 npefcrasfieHbl nosyveHHble Ha GCMS-TQ8050
XpOMaTorpamMMbl pacTBOpa CMecu CTaHAApTHLIX 06pasuos 17
KOHFeHepoB AMOKCUMHOB KOHLeHTpauven 10 ¢r/mka. AHanms
NPOXOANN B pexXumMe 31eKTPOHHOM MoHm3aumm (3M), meTon
MOHUTOPUHIA MHOXECTBEHHbIX peakumii (MRM). B kayecTse
CoyAapUTeNbHOrO rasa NpUMeHsIIV aproH C AaBaeHreM No4aum
150 kMa. Ans pasgeneHns KOMNOHEHTOB MCMO1b30BaAM Kanuii-
NIIPHYIO0 KONOHKY C dason 5%-audeHnn/95%-aumeTnanonn-
CUIOKCAH AANHOM 60 M, BHYTPEHHUM AmameTpom 0,25 MM,
TONWMHOWN MAEHKN HEMOABMXKHOM dasbl 0,25 MKM; 06bemom
BBOAVMOW NpO6bI — 1 MK

CooTHoweHWe curHan/wym (S/N) Ana nuKos BCex coeam-
HeHWl Bbile, Yem 100:1 (Hanpumep, 418 CamMoro TOKCUYHOrO
KOHreHepa 2,3,7,8-TXAJ COOTHOLWEHMe CUrHan/wym nmka m/z
319,9-256,9 coctaBuno 2070), 4TO COOTBETCTBYET eBpOnei-

cKoMmy PernameHTy 644/2017. IMOKCUHbI 13-32 CBOEWN BbLICOKOM
TOKCUYHOCTU A0JIKHbI ONpefensThcst Ha YypoBHe GpeMTorpamMm
(107> 1), a Npeaen KONMYECTBEHHOrO OnpefeNneHns pacCUnTbl-
BAeTCs NpW COOTHOLWEHUM S/N, paBHOM 3:1.

MNPOBEOEHUE AHAJIU3A

KonuyecTBeHHoe onpeaeneHue 17 BbICOKOTOKCUMYHBLIX KOHre-
HepoB MXAA4/MNXA® npoBoanav B obpasuax ¢use pbibbl. AHa-
13 BbINOHSAM C MOMOLbLIO ra30BOro TaHAEMHOrO0 XpOMaTo-
Macc-crnekTpoMeTpa Shimadzu GCMS-TQ8050 B KOMMeKTe €O
cneunanm3npoBaHHon 6a3om AaHHbIX Smart Environmental
Database. OHa no3BosisieT 6bICTPO CO34aTb MeTOA OLHOBPEMEH-
HOro onpefeneHns 10 HeCKONIbKUX COTEH COeAMHEHUI U NpuU-
CTYNUTb K HENOCpeACTBEHHOMY aHann3y 6e3 TpyaoemMKoro noa-
6opa napameTpoB.

Tabauua 1. [apamempbl aHAAU3a 2padyupo804YHbIX pacmeopos, Lieaedble COeOUHEeHUS

HasBaHue
coeAviHeHUN

m/z, NOHbI
CpaBHeHus

yaepXu-

Bpems

KoHueHTpauus, Hr/mn

BaHuA,
MWH

2,3,7.8-TXAA4
1,2,3,7.8-MeXAA
1,2,3,4,7,8-TeXA
1,2,3,6,7,8-TeXA/
1,2,3,7,8,9-Tex4
1,2,3,4,6,78-TmX4 4
OXAA
2,3,7.8-TX0®
1,2,3,7,8-NeXA®
2,3,4,7,8-MeXJ®
1.2,3,4,7,8-TeX®
1,2,3,6,7,8-TeX0®
2,3,4,6,7.8-TexA®
1,2,3,7,8,9-TeX0®
1,2,3,4,6,7,8-TnXJ®
1,2,3,4,7.8,9-TmX0®

(©),0110)

319,90>256,90
355,90>292,90
389,80>326,90
389,80>326,90
389,80>326,90
423,80>360,80
457,70>394,70
303,90>240,95
339,90>276,90
339,90>276,90
373,80>310,90
373,80>310,90
373,80>310,90
373,80>310,90
407,80>344,80
407,80>344,80

441,80>378,80

321,90>258,90
353,90>290,90
391,80>328,80
391,80>328,80
391,80>328,80
425,80>363,80
459,70>396,70
305,90>242,95
337,90>274,90
337,90>274,90
375,80>312,90
375,80>312,90
375,80>312,90
375,80>312,90
409,80>346,80
409,80>346,80

443,80>380,80

21,681
27,338

32,556

0,05 0,10 0,20 0,50 1,00

32,709

33,088

36,968

40,468 0,10 0,20 0,40 1,00 2,00
20,996

25,523

26,867

31,320

0,05 0,10 0,20 0,50 1,00

31,506
32,326
33,557
35,566
37,614
40,680 0,10 0,20

0.40 1,00 2,00
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Ha3BaHue coeaUHEHUM

m/z

Ta6auua 2. MNapamempbl AHAAU3A 2padyupoBOYHbIX PACMBOPO8, 8HYMpeHHUe cmaHdapmbl

m/z, NOHbI
CpaBHeHus

Bpems yaep- KoHueHTpauus,

XXUBAHUSA, MUH Hr/Mmn

BC,,_1,2,3,4-TXA0 331,90>268,00 333,90>270,00 21,158
B3C,, 2,378 TXAL 331,90>268,00 333,90>270,00 21,663
BC,,_1,2,3,7,8-MeXAA 367,90>303,90 365,90>301,90 27,306
B3C,, 1,2,3,4,7.8-TeXA 401,80>337,90 399,90>335,90 32,552

2,50
B3C,1.2,3,6,7.8-TeX4 A 401,80>337,90 399,90>335,90 32,696
B3C,,_1,2,3,7,8,9-TeXA/ 401,80>337,90 399,90>335,90 33,079
3¢, 1,2,3,4,6,7,8-TNXAL4 435,80>371,80 437,80>373,80 36,966
BC,_OXAn 469,80>405,80 471,80>407,80 40,461 5,00
B3C,,_2,3,7.8-TXAD 315,95>251,95 317,95>253,95 20,989
3C,1,.2,3,7,8-NeXA® 351,90>287,90 349,90>285,90 25,509
B3C,,_2,3,4,7,8-TeXA® 351,90>287,90 349,90>285,90 26,847
B3C,, 1,2,3,4,7,8-TeXA® 385,80>321,90 387,80>323,90 31,31
3C,1.2,3,6,7.8-TeXA® 385,80>321,90 387,80>323,90 31,495

2,50
BC,,_2,3,4,6,7,8-TeXAd 385,80>321,90 387,80>323,90 32,327
3C,, 1,2,3,7,8,9-TeXA® 385,80>321,90 387,80>323,90 33,549
B3C,,_1,2,3,4,6,78-MXAD F 419,80>355,90 421,80>357,90 35,555
3C,, 1,2,3,4,7,8,9-TnXA® 419,80>355,90 421,80>357,90 37,613
BC,,_OXAd 453,80>389,80 455,80>391,80 40,676 5,00

Mepepn npoBeAeHMEM aHaNM3a M 3KCTpakumum K obpas- TOMHO-MeYeHoe coeinHeHne), cpeam Hux 58 NXA4/NX4P

uam aobaBmnu BHYTPEHHME CTAHAAPTbl, M30TOMHO-Meye- 1 254 MXB6. C NOMOLL b0 3TON 6a3bl U BCTPOEHHOW PYHKLINMK
Hble no yrnepogy 3C,, aHanorv onpegensieMbix AMOKCUHOB. Smart MRM meTo4 aHanmMsa Co34aeTcsl aBTOMATUYeCKw,

AHaNN3 NPOBOANIN B peXUME MOHUTOPUHIa MHOXe- NO3TOMY NPOBOAUTbL U3MEPEHUSS MOTYT AaXe HeoMbITHble
CTBeHHbIX peakumin (MRM). ONTUMU3MpPOBaAHHbLIEe Mapa- Mnosib30BaTesNn.

MeTpbl MeToga MRM (Maccbl MOHOB-MpeALEeCTBEHHWKOB, BpemeHa yAepXWUBaHWI LEeNeBbiX COeAMHEHUN Mpea-
MOHOB-NMPOAYKTOB, 3HEpPruM coyaapeHusa u ap.) 6panu CKa3bIBaNM MO MMHENHBIM UHAEKCAM YAEePXMBAHUSA U3 6a3bl
13 6asbl gaHHbIX Smart Environmental Database, koTopas [aHHbIX. [lOCTAaTOMHO MNPOBECTM aHafNM3 CTaHAapTHOM
YKE COAEPXKUT HEOBXOAMMYIO MHDOPMALMIO A15 527 yCTOM-  CMeCM H-askaHoB, M BpeMeHa YAEepXMBAHUA MCKOMbIX
UMBbIX OpPraHMYeckux sarpasHuTenen (Bkaouyas 161 M30-  COEAMHEHWUI PAaCcCYMTaKOTCA aBTOMaTUYeCKW NporpaMmMon
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Ta6auua 3. KoaudecmeeHHble pe3yAbmambl AHAAU3A 06pa3yd IKCMpakma pbi6bl

Ha3BaHue Bpems . KoHueHTpa- TEF cornacHo
coeavHeHU | bl P uus, Hr/mn TEQ, Hr/mn
HUSA, MUH
2,3,7.8-TXA4 21,649 220313 20178 0,124 1 0,124
1,2,3,7,8-MeXA4 27,304 506237 2240 0,328 1 0,328
1,2,3,4,78-TeX4 32,543 75033 9416 0,047 0,1 0,005
1.2,3,6,7.8-Tex4, 32,694 179157 22849 0,121 0,1 0,012
1,2,3,7,8,9-TeX4[ 33,091 47886 4873 0,033 0,1 0,003
1,2,3,4,6,78-TnXA L 36,961 60746 21564 0,044 0,01 0,000
oxan 40,437 51075 5576 0,056 0,0003 0,000
Cymma NXAA40 = = = 0,752 = 0,472
2,3,7.8-TX0D 20,980 7381249 2137 3,538 0.1 0,354
1,2,3,7.8-Mex4® 25,498 938115 19 0,492 0,03 0,015
2,3,4,78-MexJ® 26,841 2577208 2899 1,337 0,3 0,401
1,2,3,4,7,8-TeX0® 31,299 26614 191 0,017 0,1 0,002
1,2,3,6,7.8-TeX4® 31,492 93633 122 0,054 0,1 0,005
2,3,4,6,7,8-TexJ® 32,323 9091 3104 0,052 0,1 0,005
1,2,3,7,8,9-TeXAd 33,567 8681 2142 0,006 0,1 0,001
1.2,3,4,6,7.8-InX0® 35,544 56601 N731 0,034 0,01 0,000
1,2,3,4,7,8,9-TnXJ® 37,627 2893 1559 0,002 0,01 0,000
oxXao 40,678 3089 607 0,001 0,0003 0,000
Cymma NXA® B B - 5,533 = 0,783

CyMMAaPpHbIN TOKCHU-
YeCKUM 3KBUBAJIEHT 1,255
nxan/nxae-teQ

Mpw pacyeTe cooTHOLWeEHUA S/ N 3HaYeHWe LWyma paccyMTbIBAIN Kak CpefHeKBaApaTUYHOE OTKIOHeHWe CUrHana 6a30Bov IMHMK 33 OrpeseeHHbIN
WNHTEPBa BPEMEHMU.

KOPPeKTUPOBKN BpemMeH yaepxuBaHusa AART (Automatic  CreknsHHas BcTaska......Custom SkyLiner, Splitless (Restek)

Adjustment of Retention Times). PacyeT Ang KaXAoro coe-  O6bEM BBOAA MPOBbLI.........uivvveeiiieeiieeieeeeee 2 MKN

OVHEHWS OQ4HOBPEMEHHO Mo 15 TOYKaM NOBbIWAeT TOYHOCTb Pe>xm BBOAA MPOBBLI........vvevenen... 6e3 geneHnsa notoka

onpepeneHus. TemMnepaTypPa MHXKEKTOP@ «.vieeeeeaeaeaeaeaneianananananaannn 280°C
TemnepaTypHasa nporpaMmma TepmocTaTa ....150°C (1 MuH) -

YcnoBusa aHanmsa: (20°C/MuH) > 220°C - (2°C/MuH) > 260°C (3 MuH) >

X (5°C/MUH) - 320°C (8,5 MUH)

KonoHka DB-5MS.... 60 M, BHyTpeHHUI gnameTp 0,25 MM, MocTosHHasa NMHenHas

TOJILLMHA NAEHKN HeENOABMXKHOM dasbl 0,25 MKM CKOPOCTb MOTOKA ra3a-HOCUTENS c.ovvieeeenaeanene. 29,4 cm/c
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- Bpemsa, MuH
COYAAPUTENBHBIN TA3 ...ttt aproH
DHeprus coyaapeHns ... 3Ha4yeHus n3 6asbl AaHHbIX Smart 10000
X
Environmental Database
. 2,0 1 423,80>360,80
Bpems uyukna........... 1c (ans uenesblx coeguHeHnin: 0,8 ¢, 425,80>363,80
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I g
Ona KanubpoBKM CUCTEMbI MPOBOAUAN AHANU3 Tpa- s hd
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OYVMPOBOYHbLIX pPacTBOPOB B 06/1aCTU HU3KUX KOHLEH- g =
Tpauun (tabn.l, 2). Ha puc.4 rpafyMpoBOYHbLIA rpa- =
—_— = ———
q)VIK Hanbonee TOKCUYHOTO KOHreHepa 2,3,7,8-TXAA0. 32,25 32,50 32,75 33,00
AHaNOTMMYHbIE 3aBUCUMOCTM NONYYeHbl 418 BCEX CTAH- Bpems, MuH
LApTHbIX 06pa3uoB AMOKCUHOB C KO3OOULMEHTOM
petepMuHaumm R2 = 0,999, 4To yKasbiBaeT Ha XOPOLLYIO x10000
_ 125 7
JINHENHOCTb FrpasyupoBKU. 1 457,70>394,70 =
1 459,70>396,70 g
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PY>XEHHbIX KOHreHepoB, MNOJy4YeHHble MNpu aHanuse ;075 ]
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obpas3ua 3KCTpakTa pbibbl, M306paXxkeHbl Ha pUC.5. 8 .
5 ]
Pe3ynbTaTbl XpPOMATO-MacCC-CNeKTPOMETPUYECKOro g 050 7
[}
=
aHanm3a obpasua akcTpakTa pbibbl B Tabn.3. 2 025 1
Ha oCcHOBEe MOMYYEeHHbIX KOHLEHTpAaLUN ANOKCUHOB 'Si
o A
M COOTBETCTBYHOWMX GAKTOPOB 3KBUBASIEHTHOM TOK- I L I A
- - 40,00 40,25 40,50 40,75
cunyHocTu (TEF), ycTaHOBNEHHbIX BCEMUPHOWM opraHusalmen
Bpemsa, MuH
®aKkTopbl 3KBMBANEHTHOM ToKcM4HOCTM (TEF) — yCTaHOBNEH- Puc.5. Xpomamozpammbl  dembipex U3 cemMHdouamu
Hble BO3 I(Oad)d)lﬂLl,MeHTbl TOKCUYHOCTN [OMOKCMHOB OTHOCUTE/IbHO

2,3,7,8-TeTpaxnopambeH30-n-AN0KCMHA, TOKCUYHOCTb KOTOPOro YCI0BHO
NpuHATa paBHoM eauHmLe [2].

06HApY>KeHHbIX OUOKCUHO8, NOAYYeHHble Npu daHanuze obpasua
3Kcmpaxkma pbi6bl
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Puc.6. Koppensuusi pe3yanbmamos, NOAYYEHHbIX C NOMOULbHO
20308020 MAHOEMHO020 XpOMamo-macc-cnekmpomempa Shimadzu
TQ8050 u 2a308020 xpomamo-macc-cnekmpomempad 8biCOK020
paspeweHus

3apaBooxpaHeHuns (BO3), paccumTbiBann TOKCUYECKME KBU-
BaneHTbl (TEQ) ANs Kaxaoro o6Hapy>KEHHOTo KOHreHepa
(kak npowusBeAeHWe KOHLIEHTpaLUMKU AMOKCMHA Ha ero TEF),
a 3ateM CyMMapHbIA TOKCMYECKMIA 3KBMBaNeHT (cM. Tabn.3).
Bce pacyeTbl npoBefeHbl C MOMOLLbIO Cneuuanm3mpoBaH-
HOro NporpaMMHOro obecneyeHusl, BXOASILLEro B peLleHue
Dioxins S3. lMporpammHoe o6ecneyeHre aBTOMATUYECKU
3arpy>kaeT nosyyeHHble AaHHbIe, pacCHUTLIBAET COAepXKaHne
ONOKCUHOB U AMOKCMHOMOAO6HBLIX MXB 1 co3gaeT cymmap-
HbIA OTYEeT aHanM3a, COOTBETCTBYIOWMIA BCEM TPebOBaHMAM
€BPOMNencKMX CTaHAAPTOB.

Mpu nepecyeTe NOJAYyYEHHOr0 CYMMApHOro TOKCUMYEeCKoro
3kBmBaneHta NXA4/MNXAD B 3KCTpakTe Ha MacCy HaBeCKU
NoAy4YMAN, YTO B ncciegyemom obpasue ¢duie pbibbl cogep-
XnTca 0,954 nr/r TEQ NXAA/NXA®D. 3To He NpeBbIWAET AOMNY-
CTUMble npeaenbl CoaepXaHus, YCTAaHOBIEHHble eBponen-
CKMMU HopMaTmMBamm — 3,5 nr/r (PernameHT EC 1259/201) [8].

Ons cpaBHeHWa pe3ynbTaToB, MOJYYEHHbIX MeTOo-
O0aMW TaHAEMHOW XPOMAaTo-MacC-CNeKTPOMeTpUM U Macc-
CNeKTPOMEeTPpUM BbICOKOIrO paspelueHns NpoOBOAMAN Onpe-
JeJfieHre COoAep>XXaHUs AVOKCUMHOB B Pa3IMYHbLIX MULLEBbLIX
matpuuax (puc.6). Yrnoson Ko3dduLMeHT NpaMon Ha rpa-

CyMMapHbI/ TOKCUYECKMUIA IKBUBAIEHT — TOKCUYHOCTb NPpo6bl MO An-
OTOKCMHAM, paBHas CyMmMe Npou3BeaeHNI KOHLEHTPALIMM KaXKAoro KOHre-
Hepa Ha CooTBeTCTBytoL MM TEF [7].

duKe paBeH eguHMULLE, YTO TOBOPUT 06 0YEeHb XOpOoLLer Kop-
penaunun: gaHHole MNX-MC/MC npakTu4ecku COBNafaroT Cco
3HAYEeHVSAMMW, NOJTYHEHHbIMU C noMOoLWbio MX-MCBP.

3AKJIKOYEHUE
KoMmnnekcHoe peleHne oOnpefefieHns  OUOKCUHOB
Dioxins S3, BkAtovatoliee rasoBbld TaHAEMHbIA XpoOMaTo-
Macc-cnektpometp GCMS-TQ8050, obecneynBaeT HbICTPLIA,
BbICOKOMPOWN3BOAUTENLHBIN, TOYHbIN, HAAEXHbLIM U BbICO-
KOYYBCTBUTENbHbLIA aHANM3 B COOTBETCTBMM C NOCAELHUMM
€BpOMeNCKMMM HOpMATMBaAMM U ABNAAETCS aNbTepHaTU-
BOW C/IOXKHOMY W AOpPOrocTosieMy MeToAy XpPOMaTo-mMacc
CNeKTPOMETPUN BbICOKOTO pa3peLleHus.
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