[image: image1.jpg]Fmsorsecras wnou 2004, 13(1): 3-5

KOOPAHHALMOHHBIE B3AUMOJIEHCTBUS KAJIMUS] C OPTAHHYECKHUMH JTHTAH-
JAMHM: XPOMATOIPACHYECKAHA AHAJTHA3

T'H. Cky6nesckas, [.I. Iyasuesa u FO.FO. Jlybuosa

FHCTHTYT XHMHUCCKOR KHHETHKH 1 roperia CO PAH, 630090 Hosocubupci

(Mpunsma x onyGurosario 20 susaps 2004 2,)

Xiniieckie (OpMB TKOTOKCHIHOTO META/a ~— KaZMHR B 1104 H PACTEHHAX HCCEAORH b TIPH TIOMOLIIH METORHKH,
OcHOBaHHOM Ha XPOMATOTPAdHAECKOM PA3IEeHiH IKCTPAKTOB ¢ 3MeHeHHem PH 9TI0eHTa H I0CenyIOlte HACHTH-
pHKaIHEl KOMTIOHERTOR METOTAMH XKMHECKor0 anamiza. Takofi NOAXO MOIBOTHI OPEAE TS XHMHIECKHE BOpMEL
‘CBA3AHHOTO KAZMIS 1 MPOCTIEAHT 34 HX TPAHC(OPMAIIHAMH B PACTHTETHHEIX OGBEKTAX.

Kuttowessie cA0sa: KaOMuii, KOMRAEKCHbIE COEOUHEHU, GUOGPLANUNECKWE COEOUNENIIR, HCUOKOCTIHAR XPOMAmOZpagis,

KUCAOMHOCHIb 310N Ma, MPLtUN, PACTIENUR, NOYSA, 6030X, A2PO3OL

Bsenenne

OzsuM 13 yHIAMCHTATBHEIX HANpABICHMI
SKOJIOTHYECKOH XMMHH, Pa3BHBAEMBIX TIO PYKO-
BoncTeoM akanemuka FO.H. Monuna, sBaserca
HCCIIE/IOBAHHE KOMILICKCHBIX COSTTHHEHHIT METaIIOB
C OPraHHYECKHMHU H HEOPraHHICCKHMHU JHTaHJaMH,
CHOCOBHBIMH CYILICCTBOHHO CHIDKATS TOKCHIHOCTS
MeTasioB B 00bEKTaX BHENIHel CPellbl M NPHPOI-
HBIX CyBCTpaTaX.

KOOpAHHALHOHHbIC BIAHMOZCHCTBHS TAKEITEIX
MCTAILIOB C OPraHHHCCKIMI TMraHIaMH B GHocdepe
ABISIOTCA YACTHIO OYCHb NAGHIBHBIX PaBHOBECHI,
UYBCTBUTETLHEIX K JIOGHIM H3MCHCHHAM BHEIIHHX
yenoBHit. CAOKHOCTH, BOIHUKAIOLLHE TIPH aHATH3E
XHMHUCCKHX (OPM MCTAILIOB B GONOTHYESCKHX
00BbEKTaX, CBA3aHBI C TCM, YTO XHMHUYECKHC Ma-
HHIYJAIHA # TOMBITKH BEICTHTS KOMILICKCHEIC
CO/MHCHUA MOTYT NPHBONTE K CMCIICHHIO PaB-
HOBECHIT 1 K HCKAXeHHIO Pe3yIbTaToB. OCOBCHHO
TPYAHO AHANH3UPOBATH IKONOIHUCCKH IHAUHMBIE
KOMILICKCHBIC COCIHHCHHSA KaIMHA, TIOCKOMBKY C
GHOOPraHHYECKHMH JIHTAHIAMH KaaMiii oBpazyer
OTHOCHTENBIO CIaBHIE KoMIIeKctl. Moo mpeario-
JOAHTE, Y4TO KOOPAMHAIMONHbIE cBA3H HOHOB Cd*
OCYHIECTBIAIOTCA AHATOMHYHO TAKOBBIM B CMCIIAH-
HBIX KOMILICKCAX MCTAJUIOB ¢ Pa3HBIMH /THTaHaMH
8 xoopanHaUHORHOI cepe. Hanpimep, 310 Gbi10
HCCTIEI0BAHO 118 OKTA)/IPHUCCKHX KOMIUICKCOB HO-
1OoB Ni** ¢ HE3KBHBA/ICHTHBIMH JIHTAHAMH 110 1-4 1
5-6 070AKEHIAM NIEPBOi KOOPIHHAIHOHHOH Cepht

[1]. K HacToRtiemy BPEMCH JaHHEE 0 XHMHYCCKHX
opMax MUTpauEn B 6HOCHEPE KaIMHA, ABALIO-
MIErOCs CHITBHBIM SKOTOKCHKAHTOM, CIle JIOBOTBHO
CKY/IHBI, XOTA Kpaiilie HeOOXOAUMbI 715 IOHHMAHHsA
MECXaHH3MOB €ro TOKCHYHOCTH M 1714 pa3paboTkH
MCp 10 AeTOKCHKaUKH. [T03TOMY H3yueHHE KoOp/H-
HaUHOHHOH COCOGHOCTH Ka/MHSi 110 OTHOLICHHIO K
OpPraHHYECKHM JTHTAHIIaM, B TOM YHC/Ie M GHOOpra-
HHUCCKHM, 4PE3BBIYARHO aKTYa.TbHO,

B xanHoii paGoTe W3NOKeH HOBBIH TOIXOL,
Pa3paGOTaHHEIH HAMH UL QHAIH3A XHMHUCCKHX
KOMIUICKCHBIX (JOPM KaAMHA B IPHPOAHBIX 06T
exTax.

Tpeasnaraemas METOIMKa OCHOBAHA Ha MpPHMe-
HEHMH BBICOK03((EKTHBHOM KIIKOCTHO! XpoMa-
Torpadun (BIKX) ¢ HIMEHCHHEM KHCAOTHOCTH
3T0EHTA B MPOLECCE XPOMATOrpaHpoBaHHs
JleTekTHpOBaNHE OCYLICCTBALH 110 Y noriome-
HHIO BOTHBIX M CMELIAHHBIX PACTBOPOB KaIMHS C
pasHBIMK JHraHaaM# B oGnacti 270-360 nm. Ha-
JCKHAR WICHTHOUKALIMA COCIMNCHNTE A0CTHIHYTA
C MOMOIIBIO BCTPEYHOTO CHHTE3a KOMILICKCHBIX
COCIHUCHHIT KamMHsi, HCTIOB30BAHHLIX B Ka'eCTBe
“cBuerenei”.

KOMIUICKCHBIE COCTHHCHHS KAIMHS B NPHPOA-
HLIX 06T,eKTAX

Kaznmmit 06pasycT TeTpasyipHICCKHE KOMILICK-

CHBIE COSIMHCHHA, KOHCTAHTBI HECTOMKOCTH KOTO-

PhiX Men0TCH oT 102 (pOTaHHHLE, XIOPHHEIE
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pyrue HenpouIbie KommeKek) 10 1077 (pounsie
KOMILICKCHI C LHAHH/I-HOHOM W THIPOKCHXHHOMH-
HOM). METOJI aHAJIHTHUECKOTO ONPENETCHUA Kaz-
MM OCHOBaH Ha 00pa30BaHMH OIHOTO M3 CaMBIX
YCTOMUMBLIX €r0 KOMILICKCOB — AHTH3ONATA C
KoncTanToil HecToiikocT 2.4107% [2]. DToT METON
6Bl HAMM HCTIO/B30BAH JUIS BBISBIICHHSA METAJIO-
SuBUCHMBIX TTHKOB Ha CIOKHBIX XPOMATOrpamMmax
JKCTPAKTOB 3 IPPOTHBIX OGPA3IIOB MPH H3MCHE-
i pH omioenTa.

HeeMOTps Ha paso0Gpa3ie IPHPOMIEIX COCH-
Heiuii, 0GPA3YIONIIX KOMIUIEKCHEIC COSMHENMA C
THIKE/IMA MCTA/IAMH, HAGOP (YHKIHOHATBHBIX
[pyIiii, 0GpasyIONuX KOOPAHHAIMONHbIE CBA3 C
Ka/IMHCM B TIPHPO/IHBIX 0OBEKTAX, HE 04CHB BEIHK
[3]. B nepByIo 04epeits, 5TO WIPOKCHIILHbIE Py Ii-
\1bl, BXOZSIIIUE B COCTAB PA3HOOGPATHLIX YITICBOTOB,
a TaKKe TOAH(EHONOB (HATPHMEP, (IIABOHONIIOB)
4], KapGOKCHIHbIC 1 KapGOHH/TBHBIE TPYTIIBL, oC-
(aThl, AIOTCOAEAIIH (aMHHO-, AMHIO- H HHTPO-
IpYTIB) H CepyCOACPKAINHE (CybTHAPHABHBIE)
rpynmbi, TlocACAHNE XapAKTEPHb! AT8 MeTa10-
THOHEHHOB, KOTOPBIC OCYIIECTBIIAIOT CBAILIBAN HE
TAKENBIX META/NIOB [5]. DKOTOKCHUHOCTb M PHCK
BO3EHCTBUA KaJMHA, KAK H3BECTHO, 3aBHCHT OT
UPHPOTHI KAZIMHHCOTCPKANINX KOMIIOHEHTOB H X
pacnpereichus B okpysaiomeit cpenc [6].

Jla% ueneil HACTOALIEro MCCiEA0BaHKS Gbia
cocTassie HabOp MOZCTBHBIX JIHTAHIOB, PEICTas-
IAIONUX ITH KJIACChi COSTHHEH M. BianmonelicTaune
STHX MOAE/bHBIX JIUTAHOB C BOZOPACTBOPHMBIMI
COMAMM KaMHs GbII0 HCCEA0BAHO MeToaMH Y&
cniekrpockonui 1 BOXKX.

MeTotmka XpoMaTOrpadHHCCKOro AMATH3a
KOMIIEKCHBIX COC/IHHEN NI KaiMus

Ha ocopammit 1anbix Y® CIEKTPOCKOMHI
[OrAOMEHHS OPraHHYecKHX JTHIAHA0B OblaH
BLIGPAND! NAPAMCTPL ACTEKTHPOBANNA MX Ha
MHKDOKOJIOHOUHOM XpoMaTorpade “Mumxpos:”
Mcnon»30Bani 0GpANIeHHO-(Ga3oBB cOpOEHT
LiChrosorb C,,. B KaucCTBE TIOCHTOB MPUMCHATH
cMech aueToMMTpWTA ¢ BOXOH (2:1) M MeTaHOTa C
Booit (3:1). JIeTeKTHPOBaHHE OCYILCCTBAAH 110 YA
NOTOIEHHIO; MIPH 3TOM [UTHHY BOTHBI H3MCHSIH
ot 270 110 360 HM.

[TpeiBapUTCIbHBIMH ONBITaMH GbLI0 MOKa3a-
HO, 4TO TIPH XPOMATOTPA(HPOBANIH CHCUHATEHO
[PHTOTOBIICHHEIX PACTBOPOR C HIGHITKOM KaIMHA
(110 OTHOLIEHHIO K CTCXHOMCTPHHCCKOMY) MEHAETCH
BpeM# ylepKuBaRUA THTanza (t,,). Tak, 73 mupo-
KATCXHHA B BOXE BPEMA YICPKABanuA B 2.8 pasa
MCHBIIIE, YeM B PACTBOPE HATpaTa Kaamus. B cay-
4ac HEJOCTATKA Ka/JMH3 110 CPABHEHHIO C KOHIICHT-
paiweit THTAHG HABIONAIOTCS ABa TTHKA: OIIHH 13
HHX COOTBETCTBYCT CBOGOIHOMY JHTaly, @ APy roif
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_ KOMIUICKCY THTAHIA C KaaMueM. ITO MO3BOTHAO
3aKIIIOHTh, YTO KOOPHHAUMOHHO CBA3AHHBIE C
KajMHEM JMTaHEl UMCIOT BPEMS YICPKHBAHNA
Gonbiuie, uem cpoGoaHBIil a1 TakuM criocobom
MBI TIPOCTIEANN 33 COOTHOMICHHEM KOMIIOHEHTOB,
PaBHOBECHSA IHCCOLMAIIHH KOMILICKCOB. Brui no-
J10GpAHEL YCTOBHS, MHRHMH3HPYIONIHE HCKAKCHIA
JIaHHBIX O XHMHYECKOM COCTABE 00BEKTA, BHOCHMBIC
MPOUEYPOi aHaNH3a,

XpoMmaTorpagupoBaHiie Belit C HMEHEHHEM
pH omoenta or 4.2 ni0 8.5. 310 f0CTHrANOCH MPH
HOMOILH J0GABOYHOTO HACOCa, IOAIOUICTO PACTBOP
TOUIEIAHBIOLIET0 AreHTa (BOXHO-ALETOHUTPHb-
WL PACTBOP GUKAPOOHATa HATPHA) C JHHCHHO
napacTaouicii 0GBeMHOli cKopoCTBIO. JICTeKTUpO-
BaHue Ben 110 YO MOIJIOUICHHIO Ha ABYX AIHHAX
BOH — B MAKCHMYME TIOTTIONICHHS KOMIUICKCHOTO
CO/IMHCHHS H B MAaKCHMYME MOTIOMEHHA CBOGOA-
HOTO JIMrana.

XpomatorpaMmel cofepkaiu 10 30 mukos
Pa3HO MHTCHCHBHOCTH, COOTBETCTBYIONMX M-
JMBHTYaTBHEIM COCIMHCHHAM, STO OCIOKHANO UX
WaenTHKaIMIo. UTOOH IPOBEPHTE HATHIHE Me-
TAZNI03ABHCHMBIX TIHKOB, TPOGSI NIEPEL OBTOPHBIM
XPOMATOTpa(HPOBAHHCM IKCTPATHPOBAH PACTBO-
POM JIHTH3OHA JUIS CBS3HBAHMS THRCIHIX MCTAILIIOB.
O6paGOTKa MTHIOHOM NPHEQATA K HCHE3HOBENHIO
HEKOTOpHIX NHKOB Ha Xpomarorpamme. Tak Ghita
110Ka3aHa IPHHIMIHAIIEHAS TPHMEHHMOCTD METOA
B3XKX 114 aHANN3a KOMILICKCHBIX COCAMHEHHHA
KEIMUS B PACTHTCIBHBIX OOPA3LEX.

115 OTHOI MACHTHHKAILIH MCTAI03ABHCH-
MEIX ITHKOB B SKCTPAKTC Gbia COCTABJEHA LIKATa
CT2HIaPTOB MPH NOMOLLHM MOJCTBHBIX PACTBOPOB
CCIHATBHO CHIHTEIMPOBATIAIX KOMILICKCOB. M-
SMIYATEHbE TIKH HA XPOMATOPAMME HACHTHGH-
MPOBATH TIPH MOMOILIH STHX KOMILICKCOB, HCTIOb-
3ys MX B K29CCTBE COCAMHEHMI-"CBHACTENCH .

Xmsureckie GOPMbI KAIMUs B GHOTOTHUECKHX
ofbexTax

PaspaboTansas HaMu XpOMATOTpaHuecKas
METOZMKZ C H3MCHCHHEM KHCJIOTHOCTH B MPO-
LieCCe DTIOHPOBRHRA GLLIa IPHMEHERA NP aHa-
M3e COCaHERMH, KOTOphie KaaMiii oGpasyeT
¢ KOMIIOHEHTaMH MO4BH W TKaHCH PACTEHMH, a
TaKKe [PH HACHTHQMKAUKH BEUIECTB, BhIpaba-
THIBACMBIX PACTEHHAMH B OTBCT Ha yBEAWYCHHC
nocTynnetia Kaxmus u3 nousst (7). Okasanocs,
UTO PACTEHHS PA3HBIX BHJIOB B Ka4eCTBE 3alUUTHI
BHIPAGATHIBAIOT PAJHBIC BCILECTBA: Y 1AKOB ITO
TpuiMH (coeauHeHHe Kaacca GTABOHOHIOB), ¥
606OBBIX — ANKOKCH-IPOH3BOIHBIE LHCTEHHA, & Y
KPCCTOUBETHBIX — COCAHHCHHUSA, NPHHAUICKAIIHE
K KJIACCAM MONH(CHOOB H THOIOB.

TIpH NoMOIIH Pa3paGOTARKOO HaMH MOTHH-
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smposamsoro setoza BIKX 681 Takske mpoaa-
IM3MPOBaH XHMHECCKHI COCTAB a3006pasHBIX
BbiIeCHHi HEKOTOPBIX pacTeHHil. Bbuio Haiieno,
TO KaJMHil BLLICTACTCA TPABAHUCTEIMH PACTCHU-
AMH B BHAC NIETY4HX KOMIUIGKCHBIX COCIHHEHHUIT
C aIKHAHPOBAHHLIMHU aHATOramH L-icTenta,
L-r1yTaMHHOBOH KHCIIOTH! W TIHIKKA, & TAKKE
B BUJIC MAZIOHATOB W LHTPaToB. B rasosoii dase
orHomenne Cd*' K mnranay (B riepecueTe Ha uHCTE-
JH) COCTABAAO 1:2, 4TO FOBOPHT 06 06pasoBaii
Xe/laToB.

TIpu 0ByNeHUN Fa30BKIX BeiICTCHHIE pacTe-
WMl YILTPadHONCTORKIM CBETOM Ha BOIIYXE 3a-
HKCHPOBAHO 0Gpa3OBAIHE a)PO3ONBHBIX HACTHIL,
CoZepAKAIMX KaAMHil. XHMHYECKHH aHANH3 3TOro
OTOAIPO30NA NOKA3A, UTO B HEM JHIAHABI Yac-
THYHO OKucneHbl. Hanpumep, BMecTo deHONBHOIO
[UIPOKCHA TIPHCYTCTBYCT (PATMEHT BeH3OIHOi
KHC/IOTEI, KOOPIHHHPOBAHHBIH aTOMOM KHCJIOpOAa
© KaIMHEM.

TaKitm 06pa3om, COYCTaHHE XPOMATOTpaduec-
KOTO pasfienenya pi i3veHeHHH PH ¢ XiMHHecKiM
aHATHIOM MOIBOTIACT HE TOEKO HICHTHOHIIAPOBATS.
XHMHHCCKHE (DOPMBI KAIMH, HO 1 IPOCICINTS 32
X TPAHCOPMALIHEHH B X07IC TOCTYTICHHA 13 TIONBE!
B TKAHH PACTCHHi C NOCCAYIOUIMM BhIICICHHEM B
BOLYX B BHAE KaAMHACOEPKAILIX OPraHHIECKHX
coenunennii, 06pasyiomux mox acHcTBHEM YD
CBETa CyOMHKPOHHBIC 3PO30MH.

akaiouenne

Pa3pa6oTaia MCTONHKA AHATHIA XHMUUCCKHX
(opM Kanmus B OGBEKTAX OKPyKAIOWEil Cpeabl,
OCHOBAHHAA HA KUAKOCTHOM XpoMaTorpadmn c
usmencnmem pH 5 mpouccce dmionporains. o
MCTA/LI03aBHCHMBIM THKAM Ha XPOMATOTpaMMax
KOMIUICKCOB KaAMI1A, OOHApyKCHHEIM BICPBEIC,
WACHTHHUHPOBANb! BEMECTRA, 00pa3y OIS

COORDINATION INTERACTION OF CADMIUM WITH ORGANIC LIGAND!

KOMII/ICKCHBIC COCTHHEHHA C KaIMHEM B pacTe-
muax. Ota Moauduuuposannas MeToauxka BIKX
BICPBHIC PHMCHCHA 1% HATH32 COCTaBa Bhile-
JIACMEIX PACTEHMAMM Fa3006pa3iibiX OPraHNSEcKIX
COeAMHEHMI, COfepRALNX Kanmii. Hai1ern
COEZMHEHHA Kiacca (IaBOHOMI0B (TPHLKH), 21K-
OKCH-IIPOH3BOHEIE LMCTCHHA H GHOOPraHHYecKHe
COEZTMHEHHUS, MPHHAIEKANNE K KaccaM noande-
HOJIOB H THOJIOB.

PaGoma ewinonnena npu dunancosoii nodoe-

ke PODH (npoexm 02-05-64816a)
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CHROMATOGRAPHIC ANALYSIS

G.I. Skubnevskaya, G.G. Dultseva and Yu.Yu. Dubtsova

Chemical forms of ecotoxic cadmium in soil and in plants are investigated with the help of a procedure based on

their environmental transformations

romatographic separation of extracts with variations of pH of eluent, followed by identification of the components
means of chemical analysis. This approach allowed us to determine chemical forms of bound cadmium and to trace




