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cultivated field. The procedure of gas emissions measurements is well established 
(Hellebrand et al. 2003; Zimmerman 2010) and the quantification of the isotopic signature 
of specific carbon pools / fluxes has shown to be successful to determine the source of 
organic and inorganic carbon (Glaser 2005; Werner et al. 2011). In our case, the 
separation of the flux due to biochar from the background is achieved through the usage 
of a cavity ring-down spectrometer (Bai et al. 2011) in combination with a natural isotopic 
labelling of the biochar. This method will allow ultimately to investigate the longevity of 
biochar and its suitability for greenhouse gas sequestration and soil enrichment.
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BASIC SYMMETRY PROPERTIES OF SURFACE WAVES AT CONVECTION-
DIFFUSION PROCESSES THROUGH POROUS MEDIA
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The partial differential equations describing surface gravity waves, turbulent flow 
within frame of the Landau-Hopf theory, as well as simultaneous convection and diffusion 
through porous media are discussed in detail, particularly from the point of view of their 
general nonlinear character.

It is shown, that the Riccati-type ordinary differential equation, playing a crucial role in 
some contemporary modelling procedures of the simultaneous convection-diffusion 
problems may be treated in a refined manner, by taking into account the genuine 
dispersive character of the porous bulk.
Some further possible applications of its in the turbulent flow theory are also indicated on 
base of the representations of Möbius-type groups.
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PECTINOLYTIC ENZYMES MECHANISMS: CHANGES IN PECTIN STRUCTURE 
DURING POSTHARVEST RIPENING OF CARROT
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Pectins are the heterogeneous group of polysaccharides and they are presented as the 
components of cell walls and middle lamella of higher plants. Pectins are a class of 
polysaccharides, which are rich in galacturonic acid. Generally, pectins consist of three pectic 
polymers: homogalacturonan (HG), rhamnogalacturonan I (RG-I) and rhamnogalacturonan II 
(RG-II). There are three main fractions of pectin substances classified according to their 
solubility in water: water soluble pectin (WSP), chelates soluble pectins (CSP) and diluted 
alkali soluble pectins (DASP).

Pectinolytic enzymes (pectinases) cause degradation of the pectins presented in middle 
lamella and primary cell walls of plant tissues. There are three major classes of pectin 
degrading enzymes present in nature: pectin methyleserases, polygalacturonases and 
lysases. 

Pectin methylesterase (PME) is one of the most abundant pectinases that act on the pectin 
fraction of the cell walls of plants. PME catalyses the specific hydrolysis of the methyl-esther 
group at the C-6 carboxyl of galacturonic acid in pectin chains. 
Polygalacturonase (PG) is the second major enzyme that acts on the pectin fraction of the cell 
wall. PG catalyzes the hydrolytic cleavage of α(1→4) galacturonan linkages of pectin 
introducing water across the oxygen bridge.

The comprehensive study of the properties of the cell-wall modifying enzymes included 
also the action of β-galactosidase (β-Gal) and α-L-arabinofuranosidase (α-L-Af). These 
enzymes are responsible for removing galactosyl and arabinosyl residues from cell wall 
polysaccharides.

The objective of this study is to examine changes in enzyme activity and biochemical 
properties of carrot during their ripening and storage. During the whole storage period the 
activity of PG, β-Gal and α-Af increased, whereas the activity of PME persisted at the constant 
level with a small decrease. The total pectin content which is connected with galacturonic acid 
content increased by varying degrees with increasing storage time. WSP visibly increased 
during the storage, while  CSP and DASP tend to increase with small oscillations.




