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SRNOM isolation by reverse osmosis
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Scheme of experiment
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Preparative SEC fractionation in 7M urea and analytical
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3D- n 2D- fluorescence analysis
of fractions A, B and C+D and selection of
optimal conditions for RP-HPLC
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2D-fluorescence spectra
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Analytical reversed-phase high-performance

3. liguid chromatography with multi-wavelength

fluorescence detection

Humic-like fluorophores detection
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Fluorescence spectra of chromatographic peaks 1a, 3a, 4a and amino
acids tyrosine and tryptophan from the data of multi-wavelength

fluorescence detector at Aex =270 nm, Aem = 290-580 nm
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CONCLUSIONS

« Himic-like fluorescence of SRNOM is caused by the sum of several
fluorophores having different emission maxima - hydrophilic with A =
435 nm and several hydrophobic ones with A = 450-465 nm

« About 50% of the protein-like fluorescence of SRNOM is due to the
presence of free amino acids of tyrosine and tryptophan in the
fractions of the largest and average molecular size

« The detection of free amino acids in the aquatic NOM is extremely
Important for understanding the role of DOM as a natural archive of
amino acids and potential source of structural components for
protein synthesis as the basis of life.



Sandro Botticelll
"The Birth of Venus" 1482-1486




The work has been
supported by:

COBASE, USA

Russian Foundation for Basic
Research 13-05-00241 and 15-04-
00525

International project Ne12 between
CNRS (France) — RAS(Russia)






CnekTpbl donyopecueHunn XxpomaTorpacuyeckmx NnMKOB No AaHHbIM
MYJIbTUBONHOBOIO AeTeKkTopa chryopecueHLnn, HaCTPOEHHOro

MHTEeHCUBHOCTb
chnyopecueHumm

250+

200 +

150 +

100

50 1

0+

100

80 A

60

40

20 A

Ha AB03 = 270HM, Ancn = 290-580 Hm

CyPOB

1

300

®pakuua C+D 1

300

350 400

[AnuHa BOMHbI (HM)

25

MHTEHCMBHOCTb
donyopecueHummn

®pakuna A

la 6-7
T T

300

350

400 450

AnuHa BonHbI (HM)

1. 'yMmmHONoao6HbLIN
rmapounbHbIN

donyopocpop (nuk 1) —
Amakc =435 Hm

2. 'ymnHonoao6HbIe
rmapocdobHbIe
donyopocpopbl (Nukn 2-7)
Amakc = 450-465 HM

3. BenkoBonoaoOHbIe
cdonyopocpopbl (Nukun 2-7)
Amakc = 350 Hm

4. CBoboaHblIe
aMUHOKUCNOTbI

TUpPO3uH (NuK 1a) ¢
Amakc = 300 HM, Bpewms
BbIXOA4a C KOJTIOHKU —
1.9MuH

TpuntodpaH (NuK 4a)
Amakc = 350 HM, Bpems
BbIXOA4a C KOJTIOHKU —
5.8MuH



3D-donyopecueHTHbIe auarpammbl POB Tpex BoOHbIX
MCTOYHMKOB Pa3sfiIM4HOro reHe3mnca u reorpadunyeckoro
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BaxxHenLwnm CBOUCTBOM U OTINYUTENBHOU
yepTom Knacca B oT bmonorn4yecknx Mosekyn
ABNAETCA UX YCTONYMBOCTb K Pa3foXXeHUo
MUKPOOPraHmM3amamu v apyrumm abnoTnyeckumm
dbakTopamu

[ B npoaBnsaoT apKo Bblpa)XeHHbIe
NOBEPXHOCTHO-aKTUBHbIE CBOUCTBA

[ B obpasytoT konnongHble pacTBOPbI CO
cpegHUM MUHUMATbHbIM AMaMEeTPOM YacTuL, OT
90 o 200 A



KoHueHTpauusa Kucnopon-cogepxawmx
yHKUMOHANbHbLIX FPynn B cCOCTaBe

cpeaHen I'B
PyHKUMNOHANbHbIE Mr-akB/rpamm
rpynnbl
COOH 4,5
PeHonbHbIEe OH 2,1
CnuptoBble OH 2,8
XuvHongHble C=0 2.5
KeToHHbIe C=0 1,9
OCH, 0,3

M. Schnitzer, 1991, Soil Science




'MnoTteTnyeckue moaenu CTpoeHnd rymnHOBLIX BelleCTB

MakpoMoJieKkyJasipHasi MOJieJIb CynpamoJsiekyJasipHasi MOJeJIb

oo o~ o
L ¢ W -
2 o g
R coms
0} o o 7 i (B o
- Qe wl Lo B o cnom,
P s T &

L
* 2y Ol e e
3 SR cson °x’s
=0, 2 o ey o
A <*. - e, 0

o

Wershaw, 1986

Kleinhempel, 1970

Piccolo, 1997

Hutta et al., J.Chromatography, 2011
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Trubetskoj O.A., Hatcher P.G., Trubetskaya O.E. 2010, Chemistry and Ecology 26, 315-325



