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Fig. 2 Infra-red spectra of humic materials
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Fig. 3 Infra-red spectra of ethanol-soluble matter
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'H-NMR, IR AND UV SPECTROSCOPIC CHARACTER OF
HIGH MOLECULAR WEIGHT COMPOUNDS FROM
DEGRATION AND EXCRETION PRODUCTS FROM
MARINE PHYTOPLANKTON*

Wang Yan Cao Wenda

(Institute  of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

Marine humic materials have significance in aquatic ecosystem, participating in many
biological, chemical and physical processes occured in ocean. There is an extensive relation-
ship between the properties of humic materials and their precursors. The investigation of
structral character of the humic precursors leads to the further knowledge of the function of
humic material in aquatic ecosystem. The work has firstly isolated humic precursors (DHS,
EHS) and ethanol-soluble substances (DES, EES) from degradation and excretion products
from the diatom Phaeodactylum tricornutum by GDX—102 resin. The structure of the com-
pounds isolated has been investigated by 'H-NMR, IR and UV spectroscopy, comparison with
marine humic materials (HS) and ethanol-soluble substance (ES) being made. The results in-
dicate the similarity of chemical structure of HS, DHS and EHS. Alkyl chains, carbohydrates
and amino acid derivatives and to a lesser extent aromatic, heterocyclic materials are impor-
tant contributors to the structure of HS, DHS and EHS. Many low molecular weight com-
pounds (such as formate, methanol and acetic acid) were released from macromolecular net-
work of humic material after basic hydrolysis, forming many discrete signals in 'H-NMR
spectroscopy. The presence of many active groups in EHS and DHS, such as nitriles (probably
they are degradation products from proteins, nucleic acids and porphrin), indicates that EHS
and DHS are still in the processes of humification. There are structral differences among
ES, EES and DES. Alkyl chains (probably from lipids in algae) are present in greater propor-
tion in ES and DES than in EES. There appears to be different types of carbonyl groups oc-
curred in ES, EES and DES (the carbonyl-group absorbance of ES, EES and DES in IR spec-
tra are 1720 cm”™" 1750 cm™" and 1680 cm™?, respectively). Active components are present
in EES and DES, indicating their potential instability.
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