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Carried out since the 1970s, the extensive researches of composition of the fresh-

water lakes sediments, i.e. sapropels, (with the content of organic matter (OM) up to  

70-90%) have shown the sapropels to be perspective raw materials for the extraction of 

biogenic stimulators of various compositions (2, 3). 

The majority of biogenic stimulators (1) produced by the medical industry using 

organic solvents are known to be the extracts of organic components from the seas, 

estuaries, and salt lakes silts, poor in organic matter (2-5%). The medical biogenic 

stimulators like FIBS, peloidodistillate, and Torfotum are the distillates of biogenic amines, 

simple phenolic structures, and organic acids volatilizing with steam. The content of lipid 

and humic fractions in silts makes only shares of a percent while the sapropels from the 

lake Sudobl contain 8-9% of lipids and 10-30% of humic substances depending on the 

degree of biochemical decomposition and transformation of the initial biomass in different 

layers of the deposit (4, 20). 

The comparative analysis of the chemical nature of HA of sapropels and HA of the 

salt lakes, estuaries, and seas silts shows that they have the same structure being natural 

specific new formations generated from the initial biomass of reservoirs, mainly from zoo- 

and phytoplankton, algae and living organisms under oxygen deficit (6). The only 

difference is that HA of sapropels being generated in fresh-water reservoirs (with water 

mineralization up to 1 g/l) unlike HA generated in salt-water reservoirs don’t form so strong 

organomineral complexes with metals. It allows preserving the stable solutions of HA of 

sapropels in ampoules for more than 10 years. 

Combination of chemical and instrumental research methods has shown (5) that 

humic acids (HA) of sapropels differ from HA of soils, peats and coals. Humic acids of 

sapropels basically consist of hydrolysable polypeptide-carbohydrate complex (16 

aminoacids and 5 carbohydrates) in a combination of fatty compounds with low content of 

simple aromatic units. Condensed aromatic structures such as those present in HA of soils 

and coals are not found in HA of sapropels. This fact is proved by benz(a)pyrene testing 

(the more condensed, the more carcinogenic the product is). 
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Humic acids of sapropels are the mixture of acid substances formed as a result of 

biochemical transformation of the initial biomass of the reservoir. They represent a group 

of amorphous polycarboxylic acids with various content of polyfunctional groups (amine, 

amide, carbonyl, carboxyl, phenolic hydroxyl, etc.) soluble mainly in the alkaline solutions 

and precipitated when the solution is acidified by mineral acids (down to pH 1) due to the 

suppression of weak organic acids dissociation. Upon drying, HA make amorphous (or 

pseudocrystalline) dark-brown or black powder. Because of high content of aliphatic 

structures, the HA molecules are hyperhydrated and when dissolved, keep a lot of bound 

water (up to 14-20 g/l). As a result, the system is transformed into paste when only 3-4% 

of HA are condensed. If the concentration of HA increases, the solution stability needs the 

medium reaction (pH) to be more than 3.0 for 1% solution, 6.0 for 2% solution, and 7.0 for 

3% solution. Decreasing pH for the solutions of the above mentioned concentrations 

transforms the solutions into the colloidal systems (7). 

It has been proved that humic acids of sapropels have the properties of biogenic 

stimulators (3 mg/kg); viz. they stimulate the macrophage defense reaction, promote 

nervous tissue regeneration, stimulate tissue reparation, and produce anti-inflammatory 

effect (8) in case of tissue burns and cornea diseases. They stimulate mitochondrial 

respiration (9, 10) and inhibit free radicals. By their radioprotective properties various 

fractions of HA of sapropels show the evident radioprotective effect (11). HA molecules are 

polydispersed (molecular mass is 1000-100000). Certain part of them penetrate the 

human skin by diffusion and electrophoresis (12, 13). 

The results of clinical trials of a preparation made from the sapropels from the lake 

Sudobl with 1% of HA content have proved that humic acids block the excess of 

hyaluronidase resulting in improvement of joints’ covering surfaces right up to the full 

recovery. 

Application of the sapropel therapeutic muds with increased content of HA in the 

solution (14) or taking baths with a water-soluble extract (where HA is the main reactant) 

helps patients with skin diseases (psoriasis, lichen planus, atopic dermatitis, seborrhea, 

acne vulgaris). The improvement (itch and desquamation disappear) can be observed 

beginning from the 6th procedure (15). Applications of sapropel HA solutions in treatment 

of patients with catarrhal gingivitis and mild periodontitis showed better results than 

Propolis (1% solution) therapy (17).  

Applications of the solutions of HA of sapropels to rabbits cause the changes in all 

skin layers. In the samples of skin with hypodermic tissue the following changes can be 

observed: loosening and thickening of the stratum corneum with increased desquamation; 
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moderate cells enlargement in the stratum granulosum; the stratum spinosum is 

characterized by focal proliferation, reduced nuclei basophilia, and appearance of small 

vacuoles in the cytoplasm; in the dermis, there is an increased number of dilated  blood 

vessels of the deep net including microcapillaries, hair bulbs are enlarged, and sebaceous 

glands have signs of proliferation. All these signs are evidence of intensification of 

proliferation processes and functional activity of the skin (14, 16). 

The aim of our research was to get an effective biogenic stimulator for tissue therapy 

which would excel its analogs both in efficiency and in a period of storage (up to 10 years) 

with stable chemical structure and biological activity.  

We have licenses for the exploitation of the ecologically clean deposit of the 

therapeutic sapropel muds from the lake Sudobl (Minsk region) which is unique in Europe 

(18). We also have licenses from the Public Health Ministry of Belarus for manufacturing of 

products for medical and cosmetic use. We have patented (19, 20) the methods of 

products preparation from the lake deposits, as well as the processes and equipment for 

excavation of the raw material from the deposit (21). Having a research laboratory of our 

own we have formulated and introduced new preparations on the basis of HA that are 

widely used in spa institutions in Belarus and abroad. Nowadays, HA, both separate and 

combined with other bio-active substances extracted from sapropel muds, are extensively 

used in manufacturing of cosmetic products of new generation having proved their 

effectiveness. 
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