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Humic (HA) and fulvic acids (FA) were isolated from materials of different origin,
such as high-land and low-land peats, Podzol and Chernozem soils. The carbon content
related to main structural fragments was quantitatively determined by means of B¢
NMR [1]. The maximum percentage of aromatic carbons was found in Chernozem HA
(47%) whereas the FA of Podzol soils were the most rich in carboxylic groups (20%).
Based on the calculated ratio of carbohydrates to aromatic carbon content, C spo0/(Caro
+ Car), all the humic substances (HS) studied are classified into 4 groups, according to
their origin:

High-land FA < soil FA < Podzol soil HA < Chernozem HA

The high-land peat HA show intensive cross peaks in their homo- and heteronuclear
correlated 2D NMR spectra, assigned to acetal-type CH groups ("anomeric” C-1 carbon
of carbohydrates) providing evidence, together with the presence of prominent poor-
resolved CHOR signals, of mainly intact natore of the constituent carbohydrates. The
signals related to glucose, galactose, and xylose were assigned. The other characteristic
feature of the high-land peats is the presence of large amounts of rhamnose and fucose,
which contribute significantly to aliphatic integral intensity of the proton spectra of the
HS. On the contrary, HS of the low-land peats and soils show only minor amounts of
intact carbohydrates. The original carbohydrates are extensively modified at C-1 atom
during biodegradation processes in low-land peats and soils. In addition, these HS show
considerable amounts of methyl ethers and/or esters.

The fulvic acids of Chernozem soils, as well as HS of low-land peats, contain notable
amounts of amino acids, which were identified by the H ,H-COSY/TOCSY and H,C-
HSQC spectra [2]. The aromatic region, being normally not resolved in one-dimensional
B¢ and 'H NMR spectra, showed two well-separated correlations of CH groups having
2 hydroxyl in ortho-position, and CH groups in ortho-position to hydrogen (according to
the presence of aromatic H,H-COSY correlations) or carbon substituents.

[1] Buddrus, J.; Burba, P.; Herzog, H.; Lambert, J. // Anal.Chem., 1989, v. 61, p. 628.
[2] Willker, W.; Engelmann, J.; Brand, A.; Leibfritz, D. // J.Magn.Res.Anal., 1996, v. 2, p. 21.
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T'ymuuoBbie (HA) w $yNLBOKHCIOTSHI (FA) ObliH BbifieleHb! M3 PA3INAHBIX
NPHPOJHBIX ACTOMHHKOB — BEPXOBBIX H HU3MHHBIX TOPJOB, AePHOBO-NIONIONMCTLIX H
yepHozemubix NouB. CoaepiaHue yriaepoaa OCHOBHLIX CTPYKTYPHbIX dparmenron
6bl10  ONpPEAEICHO NPH NOMOUIIH Be gMP cnexrpockonun [1]. HamnGoanmee
conepxanne Car HRIAACHO B HA uepHosemon (47%), FA AEPHOBO-TIOA30JIMCTRIX NOYB
OTIHYAIOTCS BbICOKHM COAepiKaAHHEM COOH-rpynn  (20%). Ilo OTHOCATEJLHOMY
coAepKAHHIO kapGoruapaTros H apoMAaTHUECKOro yraepoaa, Cano/(Caro + Cany
H3yyeHHbIe FYMYyCOBBIe BelleCTBa (HS) pacnajalorcs Ha 4 rpynnel, B COOTBETCTBHH C
MX NPOUCXOKICHHEM:

FA sepxoesix mopdoe < FA nous < HA nodsonucmoix nous < HA uepnozemos

B H,C- u HH-COSY cmnekrpax HA sepxoBbix TOpdoB HaboaaTCs
AHTEHCHBHbIE CHMIHAJBI, OTHECeHHbIE K CH-rpynuaM aueTAAbLHOr0 THNA (Cs-
"aHoMepublil" yriepox), [T0, BMECTe ¢ BLIPANKEHHOH rpyniiofi HepapelleHHbIX
curnanos ¢parmentos CHOR, cBHAETENBCTBYET O NpenMyIeCTBEHHO HHTAKTHOM
xapaKTepe Kap6oraIpaToB, BIIIOUEHHBIX B CTPYKTYPY TyMYCOBRLIX BEIECTB. CurHanbl
COOTBETCTBYIOT TJIIOKO3€, FafaKTo3e, KCHJ03E. Ocobennocroio HS BepxoBuix TodoB
apnsercd 3HAYMTENbHOE COfep:kaHHe PAMHO3LI H yKo3bl, KOTOpbie BHOCHT
cymecTBeHHbIH BKIAA B HHTErpANLHYIO MHTEHCHBHOCTL anHdaTndeckoii obaacTna
NPOTOHHBIX CNeKTpos. HanpoTHs, HA HH3MHHBIX TOP(OB H NMOUB XaPaKTEPHIYIOTCH
MaJIbIM KOJIMYECTBOM HHTAKTHBIX KApOormaparos u IHAYUTEILHBIM COJEPIKAHHEM
meTH/I0BbIX 3@upoB. IIPeanoioKeHo, HTO HCXOAHLIC kapOoruaparsl B Tpouecce
Guoperpasaiui MOryT ObITh CYIECTBEHHO MoAHPHITHPOBAHLI 110 ATOMY C.

FA wuepHo3eMHBIX I04B, a TaKkKe HS nu3usHbIlX TOpQOB coaepxKar
AHAYMTEALHOE KOJHYMECTBO AMHHOKHCIOT, HAeHTHYUIHPOBAHHBIX 1O H,H-
COSY u H,C-HSQC cnexkrpaM (2]. ApomaTH9ecKas obaactb, IJIOXO
paspelleHHas B OIHOMEPHBIX BC yu 'H cnexTpax, JaeT ABE XOPONIO pas/ieIeHHbIC
C,H-xoppeasinEl, OTHOCHIIHECH K CH-rpynnam, HMEKWIIHM denonbabIi
MAPOKCRI B OPTO-NOJIOKEHHH, H CH-rpynnam, B OPTO-I0JIOKEHME K BOAOPOAY
(cornacHo HAIHIHIO Koppeaanui B H,H-COSY), nubo yriepoaHoMy
3aMeCTHTEN10.
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The composition and structure of preducts of mild acid hydrolysis (0.2 M HCI) of
several humic (HA) and fulvic acids (FA) was studied with quantitative 13¢ and homo-
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