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PHHIHIbYBaHMIHHED), K/F (xymapms/depyser), KHCJIOTBY/aJTb AT 1B, CTEEHb TpaHcdopma-
KK GOKOBBIX IENOYeK IATHAHA 10 OTHOMICHHIO K UCXOIHBIM PacTUTENBHBIM TKauaM (T, %)).
ApOMaTHYECKHEe CTPYKTYDPHI JIATHHHA B PACTCHISIX, B MOJICTHIIKAX, II0YBE, TyMHHOBEIX KH-
CJIOTaxX II03BOJISIOT OLEHHTH I€HE3UC OPraHHYECKOTO BEIECTBA, BIMAHHE €0 COCTAaBA HA
OHOreoXMMHYECKHE POLECCH! B MOYBAX H CONPENCILHBIX CPeAax, IMPOrHO3UPOBATE UX KO-
JIOTHYECKOE COCTOSHHE B GyAymeM.

Hccneoosanus evinonnens npu GuHarcosoli noddepaicke epanma PH® Ne 17-14-01120.
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BIOGEOCHEMISTRY OF LIGNIN IN SOILS PLAIN
AND MOUNTAINOUS LANDSCAPES

N. O. Kovaleva, I. V. Kovalev

The content and composition of the lignin phenols in plants in soils of horizontal zonal-
ity and soils of vertical natural zones were studied in the Northern Caucasus region and
Northwestern Tien Shan. Three types of lignin transformation were revealed: steppe, forest,
and meadow ones. Within the catenas studied, the maximal accumulation of phenol com-
pounds takes place in the soils of the mesodepressions with long-term reduction conditions
and in the soils of the microdepressions. The portion of lignin fragments remained unchanged
during the biopolymer transformation in the following series: plant tissues—falloff-litter—soil—
humic acids-buried humic acids.

Keywords: lignin phenols, plant tissues, natural zones, mountain landscapes, humic acids.

KOHCTAHTBI IPHPOJHBIX ITPOIIECCOB KAK OCHOBHOW OPUEHTHP
AJI51 9KOJIOrMYECKOI'O MOHHTOPHHT A

B. JI. Kopx
Hucmumym oxeanonozuu um. IT. IT. Hlupwosa PAH,
2. Mockea, Poccus
e-mail: okeand1@mail.ru

Wsydena nunamuxa rio6anbHEX HOTOKOB BemecTsa B Guocepe. Ycranosnen o6mpmii
3aKOH NEpepacnpenelleHus CPETHAX NEMEHTHBIX COCTABOB B 6uochepe Mexny TBepnON M
XKUIKOH (hasamu (uTochepa-ruapochepa). B atax NPONECCaX IIIABHYIO PONb UIPAET OKHBOE
BemecTBo». HanGolnee akTiBHO nponecc! mepepacnpesenesus CPEAHHX /IEMEHTHBIX COCTa-
BOB B GHOC)epe MPOTEKAIOT B MECTAX «CTYLIEHHS JKH3HI» (6noreoxnmuuecxkux Gapepax)
TAaKHX Kak OKeaH-aTMoc(epa, pexa-Mope, ruapochepa-mTochepa 1 IPOXOJIUT 110 paHee He-
H3BECTHOMY HENMHEHHOMY 3aKoHy. IlokasaTeins HenmHEHHOCTH pasubi 0.67-0.7 sBnsercs
KOHCTaHTOH JUIs IIPONECCOB 0GMEHa BEMECTBOM Ha BHOreOXHMUYECKHX 6apsepax (okeaH —
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DETERMINATION OF SULFUR-CONTAINING BIOLOGICALLY ACTIVE
COMPOUNDS BY MEANS OF HPLC-SPECTROFLUORYMETRY

V. N. Danilova, S. D. Khushvakhtova, V. V. Ermakov

The new method for quantitative determination of nanogram quantities of active sulfur-
containing compounds (cysteine, glutathione, metallothioneines and their derivatives) by
HPLC- spectroﬂuorometry in biogeochemical objects, including dried leaves of plants was
proposed. The method is intended for use in basic and applied research, to evaluate the evolu-
tion of the natural and man-made ecosystems, diagnosis of microelementhoses of plants, ani-
mals and man in clinical medicine and veterinary medicine.

Keywords: sulfur compounds, the high performance liquid chromatography (HPLC),
N-9(acridinyl) maleimide (NAM ), biogeochemical objects.

BUAOTEOXHUMMUS JIMTHUHA
B HOYBAX PABHUHHBIX M I'OPHBIX IAHJIIIA®TOB

H. O. Kosazesa, U. B. Kosanes
Mockosckuii 2ocydapcmeennuiil ynugepcumem um. M. B, Jlomonocosa,
2. Mockea, Poccus
e-mail: kovalevmsu@mail.ru, natalia_kovaleva@mail.ru

BrepBhie H3Y9EHO COZEPXKAHUE H COCTAB JMTHHHOBEIX (DEHOJIOB B PACTCHHUAX M II04BAX
TOPH30HTANBHON 30HATBHOCTH K B 1104BaX BEPTHKATHHBIX MPUPOAHEBIX 30H Ceseproro Kas-
xa3a u Cesepo-3anmazuoro Tsnp-Illans. BelsBaeHsl Tpu Tuma TpaHchOpMAlUy JMTHAHA:
CTEIHOM, JIECHOM ¥ JIYrOBBIH, TPOTIMHECKUH, arpo-aHTPOIIOreHHbIH. B mpenenax n3ydaeMuIx
KaTeH MAaKCHAMyM HAaKOIUIEHAS (DEHONbHBIX COCAMHCHMN MPUXOAWTCS HA TOYBLI ME3ONOHH-
JEeHMH ¢ JUTATETLHEIM TOCIOACTBOM BOCCTAHOBHTENBHBIX YCIOBHM M MOYBBI MUKDO3alaIuE.
PaccunTaHa J0JA JUTHAHOBEIX (ParMeHTOB, OCTAIONMXCH HEMSMEHHBIMH TpH SuoTpaHc-
(opManyy ONMMEpa B PAAY «PACTHTENBHBIE TKAHA — ONaj - NOACTHIKH — HOUBEI — IYMHHO-
BBIE KHCJIOTHI — IIOTPEOEHHBIC I'YMHHOBEIE KHCIIOTELY.

KiroueBble €10Ba: ITATHUHOBLIE QEHONBI, TKAHA PACTEHWH, IPAPOIHAS 30HATHHOCT,
KaTeHa, TOPHbIE JIaHAMA(TE, I'YMHHOBBIE KHCIOTBI

Beegenne
Basxsoi 3aaue#l GHOr€OXMMHUH SBIACTCS U3YICHHE COEPKAHUS U COCTaBa JIMTHUHA B
pasTuuHEIX 06BexTax Grocdepsl. HemocraTounas u3ydeHHOCTb pOH GHONONHMEPA B IyMH-
(uxaruy, Gema 06yCIOBICHA TPYAHOCTEIO €r0 OHOXUMHAYECKOH MAarHOCTHKH B INOYBaX.
KoMrieKcHas apoMaTHyecKas CTPYKTypa ¥ THApooGHEIe CBOMCTBA JIATHUHE, & TAKKe ero
BEICOKas GHOXMMMYECKasi CTACHIBHOCTh, O0YCIOB/NEHHAs CKIOHHOCTBIO K KOHJICHCAIWH 32
cuer obpazoBaEms ycroRumBblx C—C CBf3eM, NMPENONpPENeNsiOT YHHKAIBHYIO POJb 3TOrO
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buononumepa B mpoleccax rymycooGpasoBaHHs H IUIAHETAPDHOM KPYTrOBOPOTE YIJIEPOJE.
Ilenb paGoTEI — BBIABNEHHE 3aKOHOMEPHOCTEH IOCTYIUICHHS, COCTABA M TpaHc(opMaLHK
JMTHAHA W €ro NPOH3BOIHBIX B 30HATBHOM DSy IOYB, B IE€OXMMHYECKH CONpSKCHHBIX
JaHAmadTax, B PasHBIX SKOCHCTEMAX, H3YUYCHHE IyTell K MEXAHH3MOB CTAGUIH3AMHA JITHA-
Ha B [I04BE, POJIM B IPONlECCaX ryMycooGpa3oBaHus.

Meronsi

Anpo6HpoBaHHas METO/IMKA MATKOIO LIEOYHOTO OKHCIICHHS OPraHAYecKOro BEIIecTBa
OKCHJIOM M€/l B a30THO# CPE/IE C TOC/E/YIOUMM HCIIOIB30BAHHEM XPOMATOrpadiy TOHKOro
ClIos ABJIAETCS HauboJlee NEPCIEKTHBHOM [UIs aHANM3A CONCPKAHHS H COCTABA JHIHHUHA B
O0BeKTax Ha3eMHBIX 9KOCHCTEM: HE TONBKO B TKAHAX PACTEHHH, HO M B JHEBHBIX H norpe-
GEHHBIX I104BAX, BKIIOYAs MHHEPATbHBIE MATOTYMYCHEIC FOPH3OHTEL, B KOHKDELIHOHHBIX HO-
BOOGPa3OBAHHAX, NPENApaTax I'yMHHOBBIX KHCJIOT, FPaHyJIOMETPHYECKHX ¢bpakuusx mos.
Illenounoe OKHCEHHE HCCIERyeMBIX 0GPA3IIOB OKCHAOM MeH aano 11 (beHoI0B, KOTOpEIE
CIPYNITHPOBAHEBI 10 MX XMMHYECKOH MPHPOJE B 4 CTPYKTYPHBIX CEMEHCTBA: BAHHIMHOBBIE
(V), cupuHTHIIOBEIC MM CHpeHeRke (S), n-kymapossie (C) u dpepynossie penonsi (F). Cymma
npozykros oxucieHus (VSC) otpaxaer obLiee cofep aHue TUTHAHA B obpasue [1, 2].

PesyabTaTsl
HesaBucumo 0T reorpaduyeckoii NpUypOYEHHOCTH 3KOCHCTEMBI, THII MOCTYIAIOLIKX B
T109By IPOXYKTOB OKKMCIIEHUs ITHUHA OIPEENSETCS PAa3HBIMH THIIAMH PACTHTENHHBIX aCCO-
[HalWH: B XBOMHEIX JIecaX IOMHHHDYIOT IBAsLIOBbIE (BAHHTHHOBBIE) (GEHObI, IIMPOKOIIH-
CTBCHHBIM M MEJIKOJIMCTBEHHBIM JIECAM CBOMCTBEHHBI PAaBHbIC MPONOPIMH BAHHIIMHOB H CH-
PHHTHIIOB, B CTEITHBIX 5KOCHCTEMaX JOMHHHMDYIOT (epy/loBbie (EHOJBI, a B Pa3HOTPABHO-
JIYTOBBIX COOGLIECTBAX — IMHHAMUJIOBBIE CTPYKTYPHI.
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Puc. 1. Codepacanue npodykmos oxucnenus auznuna (VSC, me/> e
6 NOYGAX 6EPMUKANLHBIX NPUPOOHYIX 30H: 2ymudHbix axocucmem Cegepnozo Kaskaza
u apuodnwvix sxocucmem Tano-Llans

I'MaBHEIM HCTOYHHKOM apOMaTHYeCKHX (eHONBHBIX COEAUHEHHHl B OYBAX SBJISETCS
JMTHUH Ha/I3EMHOHR M T10/13¢MHO# GHOMAcCh! BEICIINX pacTerHit. [IpH 5TOM JoMUHMpYIOmAs
POJIb NPHHAUICKHUT IIOA3EMHEIM OpraHaM pacTenui. OnHako HauGOMBIINH BK/Ial KOPHEBOTO
JITHAHA NPHCYIN JIYTOBBIM 3KOCHCTEMaM M OCOOCHHO B CTENMHBIX COOBIIECTBAX CO 3HAYH-
TENBHEIM NPeob/ajanneM MON3EMEOM GHOMAcCh HATl HA3EMHOM, I/le OTHOMICHHE TO3eM-
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HEIX OPraHoB K HaJ3eMHEIM focTHraer 20. B JecHBIX sKOCHCTeMax 1o OTHOINEHHE 3HAYH-
TEJLHO HHKE, OTHOICHHE NO/3€MHBIX OPraHOB K HAM3EMHBIM — 3-7. Haumensuast pons xop-
HEll B KPYTOBOPOTE JIMTHUHA OGHApYXKeHa B Arpo-aHTPOINIOTEHHBIX IKOCHCTEMAX C PaBHBIMH
MOTAMH HAI3EMHOM H I0A3eMHOI GHoMacch [1].

Boiztenenue npoaykTos oxuciaenus muramna u3 TIOZICTHIIOK PA3HBIX THIOB PACTHTENb-
HBIX aCCOLMAMH NI0KA3aI0, YTO Pa3IHYHs JTUTHUHOBBIX 1apaMEeTPOB B HUX MEHEE KOHTPACT-
HBL, UM B TKaHAX PAacTCHHH, a COAEPXKAHHMe UTHHHA 3HAIHTENHHO HIDKE IO CPaBHEHHIO ¢
KUBBIMH PACTHTENLHBIME TKaHSMH. XOTS KOMIIO3HIMOHHO TOJCTHIKH TIOBTOPSAIOT Xapak-
TEPHBIC JUIs XKUBBIX TKaHEH 3aKOHOMepHOCTH. JlansHemme TIPEBPAINEHHs] IMTHUHA B TI0YBaX
OIpEJCIAIOTCA THAPOTEPMHYECKEMH YCIOBHSMHU CPELBI H (u3HKO-XHMHYECKUME CBOMCTBA-
MH TI04B, aKTHBHOCTBIO MHUKDOGHOTEL YCTaHOBIEHO, YTO HAMBOJBIIcE cymmapsoe (VSC)
KOJIMYECTBO MPOAYKTOB OKHCIICHHS TUTHHHA B PACCMATPHBAEMBIX TOPH30HTANBHBIX psax
TI09B IPHYPOYEHO K ITOYBAM ECTECTBEHHBIX GHOTEOLEH030B ¢ HAHBBICIIEH GHonpoxyKTHBHO-
CTbIO: cepast iecHas noysa Tynsckux 3acek, yeprosemer Kypckoro 3aI0BE/IHAKA, KPaCHO3e-
MBI TPOIIHYECKOTO JIeca AMa30HHUH.

B nousax Beprukansmoro psna mabmonaercs 1apabosiMYecKoe pacrpe/iesicHAe TUrH-
Ha B psNly IIOYB: OT IIOAHOXHS K BEPIIMHAM C MAaKCHMAIBHBIM conepxanueM urauta (VSC)
B CyOaIbIMHCKIX YEPHO3EMOBHIHBIX TIOYBAX. Ilpx 5ToM X0pommas coXpaHHOCTE KOMMIO3HIH-
OHHBIX OTHOIICHWH JIMTHMHOBBIX (EHONIOB TaKKe XapakTepHa M JUIA NO0YB BEPTHKATBHOIO
pana [2]. ItoT dakT MoxeT 6BITH OCHOBOM /IS MHATHOCTHKY IIPOUCXOX/ICHHS JIATHHAHA I10
JHTHHHOBBIM I1apaMETPaM PaCTHTENBHBIX TKaHeH, COXpAaHMBIIAMCS B 10uBe, B YCJIOBHSX Me-
30- M MHKpOpenbea CTaGHIH3ALMSA U KOHCEPBALKS JTUTHHHOBBIX IOJIAMEPOB B BUJIE BHICO-
KOKOH/ICHCHPOBAHHBIX MHOTOS/ICPHBIX apOMATHYECKHX CTPYKTYD BCErna HpHYpOYeHa K aK-
KyMyJATHBHBIM HO3MUMAM JManmmadra (puc. 2). Tak, B mpegenax H3YYaeMBIX KaTeH B sy
OHOKJIMMATHYECKUX 30H (30Ha 10XHO# TaliTh — MockoBcKast o0J1acTh; 30Ha HIMPOKOJIHCTBEH-
HBIX JIecoB — «Ty/IbCKHE 3aceKny; 30Ha JIecOCTENH — Bpsinckoe ononse) Bo Beex paiionax me-
CJICNIOBAHMS MAKCHMYM HAKOIUICHHS (DEHONMBHBIX COEIUHEHHI IPHXOJMTCSA Ha IOYBBI ME30-
TIOHWKCHHH C JUITENBHBIM TOCTIONCTBOM BOCCTAHOBUTE/BHEIX YCIIOBHi BO BceM npoduie, a
B ONOJIBAX - Ha IOYBBI MUKPO3aNayH, 061aaloMuX, HanpHMep, B BECEHHHUIT HEPHOJ] IBYXb-
APYCHOM BEPXOBONKOM B H MOHMKEHHBIMHU 3HAYCHUSIMHU OBII-pesxuma [2].

CopaepxaHue nurHuHa (VSC), Mrir Copr. no anemeHTam naHawacTa

1
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Puc. 2. Codeporcanue npodykmos oxucnenus nuznuna (VSC), me/e C,p,
6 novsax kamen « Tyneckue 3acexuy, Konomenckozo u Bpsanckozo ononuii

st XapaKTepHCTHKH MHTEHCHBHOCTH PaslioyKeHus 1 TPaHC()OPMANMH JINTHHHA B 110Y-
BaX HCHOMIB3YETCS OTHOIIEHHE KUCIOTBY/K ANBAETHAAM B €AMHANAX BAHMW/INHA WITH CHUDHTHHJIA
KaK MEpbI CTENICHH OKHCIICHHOCTH MOJIEKYNBL. DTO OTHOIIEHHE HCITONB3YeTCs B pacuere cre-
TICH! H3MEHEHHOCTH GOKOBBIX LENOYeK JHIHHHA 110 OTHOMIEHHIO K PaCTUTEbHBIM TKaHAM
(T, %) [1, 2]. T = 74 - (100 - K)(1 + (Ac/Al),)"; tne (Ac/Al), - oTHOIEHHE BaHHIHHOBEIX
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KHCIOT K BAHH/IMHOBEIM ajbiaeruzaM, K - cofepKanue KeTOHOB B MCKOMHBIX PaCTHTEIBHBIX
TKaHIX B %.

Bricoxas nudpa BeIXoza mpofykTos okucnerus (VSC) nurHuHa ¥ HHU3KUE BETHIHHBI
OTHOIEHHS (KUCTOTE/K ambieryuaM) B IOJCTHIIKAX M B TyMYCOBBIX IOPH30HTaX II0YB Iy-
MHEIHBIX JaHAMA(TOR SBISIOTCSH 3aKOHOMEPHBIM CIIEACTBHEM €Ile a0 W3MEHEHHBIX pac-
THUTENLHEIX OCTATKOB, a 3HAYMT, CHAa00ro M3MEHEHMs OOKOBBIX UENOYEK apOMAaTHYECKHX
CTPYKTYp JIMTHAHA B OPTaHHYECKOM BEMIECTBE MIOUB.

" Ha OCHOBaHMY MHOTOYHCIEHHEIX A2HHBIX O COAEPXAHUH JMTHUHA ¥ €r0 TpaHC(hopma-
MK B [I0YBAX [HPOTHON 30HANBHOCTH IOKa3aHa THHEHas 3aBUCHMOCTD YBEIMHEHHAS CTeme-
HY U3MEHEHHOCTH BOKOBBIX IENOYeK JMIHHHOBEIX CTPYKTYP B PSAY: OT CBETJIO-CEPBIX ITOUB
K uepHO3eMaM ¥ kpacmosemam (puc. 3). Tak, B II0uBax I0XHOM Taifru OHa cocTasiser 5-8 %,
B necoctern — 9-10 %, B uepHo3emax — 10-12% u, nOCTHras MakCEMabHBIX 3HAYCHHUH
B KpacHo3eMax 710 30-50 %, To ecTh GaKTUYECKH CIeTyeT 3a BEIMYHHON nepuoja Guosors-
geckoit aktuHOCTH (IIBA). JluHeliHas 3aBHCHMOCTD CTENICHH TPARHCHOPMAIHK JUTHAHA OT
IHIPOTEPMUYECKHX YCIOBHH TAKKE XODOLIO IPOSBIILETCA H B FOPHBIX 9KochcTeMax. Ha-
npuMep, B TyMHIHBX ycnopusx Cepepaoro Kaskasa crenerb TpaHcopMalmy G0KOBBIX Lero-
4ex JIMrHUHA COCTARIAET 5% Uit gepHO3eMa u 1,5 % st cyGambnmifickux mouB. B apuiHbx
yCIOBHAX cpefiHel Asum — 20-25 % B rOpHBIX depHO3eMaX H 3 % B IbIMACKHX JIyTOBBIX
rouBax. TToyHeHHbIE TaHHbIe JEMOHCTPHPYIOT, 9TO ¢ YBEIMHEHHEM CTCNIERH TpaHCHOpMaiy
JMTHWHA B DAY «TKAHH PAcTEHHi — IOACTHIIKA — [I09Ba — TYMHHOBBIE KHCJIOTHI —~ IOTPEOeH-
HbIE TYMHHOBBIE KHCIIOTHDY YBEIWIHBACTCS KOJMYECTBO APOMATHYECKHX KHC/IOT IO OTHOMIE-
HMIO K QIbJETHIAM BO BCEX THUIIAX OGBEKTOB HE3aBHCHMO OT OOIIETO KOJMYECTBA JIATHAHA
B HEX M JOCTHTAET MaKCHMYMa B IIperiapaTax I'yMHHOBBIX KHCJIOT U3 OTPeGeHHbIX 0YB.

L]
- i & Komomencxoe
i omHoNBe
3 ¥ 5600
4 s« Tymscxue
; % SacexH»
40,00 - -
i
i #Epancroe
= ONOJBE
E 3000 -
£z
| 5 B Trmrensmit
g 2n00 WepHO3EN
]
Jome EKpacnosen
(ecTecTBeHHBLH
Jec)

Puc. 3. Juazpamma cmeneHu usMEHeHHOCTU GOKOGHIX YEROYEK TUSHUHA
110 OMHOWEHWIO K UCXOOHBIM pacmumensbim mkanam (T, %)
8 NOYBAX WUPOMHOU 30HANLHOCIU

3axmio4yeHHe
Taxum 06pa3oM, JTMTHHHOBBIE (EHONBI MOXHO HACHTH(HUIMPOBATH METOJAMHA COBPE-
MEHHOM 6HOXUMHH. YCTaHOBJCHB! PasHBIE JIRHAMATHO-30HAIBHEIE THIIE TPaHCHOpPMALHE
JIMTHAHA B [0YBAaX: JIECHOM, CTENHOM, JTYrOBBIH, TPOIMIECKUH, arpo-aHTPONOTEHHBIA H AP.
Jlns MX XapaKTepUCTHKH MOTYT OBITh HCIONB30BAHbI WIMTHEHOBEIE IapameTpem: (VSC (06-
Imee KOJIMYECTBO IPOAYKTOB OKuejeHus jmreu#a) C/V (WMHHaMMIBY/BaHMIMEED), S/V (cu-
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