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NON-WOOD PRODUCTS, BIODIVERSITY, RESOURCE POTENTIAL, FOOD SECURITY, ECO-EDUCATION
The object of research is non-wood forest products of forest ecosystems of regions of Kazakhstan (Akmola, East Kazakhstan, Kostanay, Turkestan regions), in the territories of forest farms of the studied areas.
The purpose of the work is to study the biological diversity and resource potential of non-wood side materials of forest ecosystems of the regions of Kazakhstan for the development of small and medium-sized businesses in local territories.
The methodology of the work included the organization and conduct of expeditionary field and laboratory studies for ecobiomonitoring of wild berries (2018), edible fungi (2019), woody and herbaceous medicinal plants (2020) in forest ecosystems of various regions of Kazakhstan.
Main methods of research research: studying characteristics of plants by geobotanical methods; Definition of plant species diversity environmental dosimetric control; determination of environmental and biochemical parameters of raw materials (humidity, carbohydrate concentration, glucose, nitrates); gamma spectrometry of radionuclide contamination and atomic absorption spectrophotometry of heavy metals in samples; chromatography of the composition of essential oils of coniferous trees, NMR spectroscopy of polyunsaturated fatty acids, microbiological screening of bactericidal, fungicidal, antiparasitic activity of plant extracts; Interpretation of research results for the development of scientific and practical foundations for agricultural production in forest harvesting sites.
The obtained results: biodiversity of wild berries (2018), edible fungi (2019), woody and herbaceous medicinal plants (2020) has been studied in forest ecosystems of the regions of the republic. Dosimetric monitoring of accounting sites showed a radiation background in the range of 0,09-0,23 μSv/h, which does not exceed the permissible (0,30 μSv/h). Biodiversity included 32 species of wild berries, 21 species of edible fungi. The herbarium collection includes dominant 51 species of woody, shrubby, herbaceous plants growing at an altitude of 540-1190 m above sea level.
Laboratory analyses showed the absence of nitrates in almost all (93%) food plants. Accumulation of heavy metals in berries was 3,44-4,84 mg/kg, according to Zn 8,2-9.3 мg/kg, according to Mn-32,7-37,3 mg/kg, according to Pb- 0,25-0,31 mg/kg, according to Co-0,42-0,43 mg/kg, according to Cd-0,02-0,026 mg/kg. In fungal samples, Pb-0,02-0,03 mg/kg, Cd-0,01-0,02 mg/kg were determined. Contamination of samples with radionuclides for berries is established according to 90Sr 2.41-4.41 Bq/kg, according to 137Cs-3,99-14,09 Bq/kg. For mushrooms and trees (cones, bark, branches), the variation was for 90Sr-7,3-21,8 Bq/kg, for 137Cs 1,83-7,75 Bq/kg. The established concentrations of heavy metals and radionuclides in all samples studied did not exceed the MPC. The composition of essential oils in pine tail, including monoterpenes, sesquiterpenes, terpenoids, is determined. Microbiological screening was performed for 31 types of medicinal plants for bactericidal, fungicidal, antiparasitic activities. The composition of polyunsaturated fatty acids of food plants omega-6 and omega-3 was studied by NMR spectroscopy. Based on the results of scientific research, promising types of NWFP for industrial harvesting were identified, the resource potential of the studied types was estimated. The analysis of the studies carried out made it possible to develop recommendations for the organization of state forest monitoring as part of general information systems. Based on the information received, recommendations are made for continuous and safe forest management, timely and qualitative forest reproduction while preserving the ecological potential of forests.
The scientific novelty of the results obtained consists in conducting comprehensive studies and obtaining results on the resource potential of non-wood forest materials using the example of edible mushrooms. The research results give a reconnaissance assessment of the lanscape features, vegetation cover, natural radiation background, the nature of forest management work on the territory of the surveyed forest farms.
Scope. Agriculture and forestry, ecology
Degree of implementation.The results of the completed studies were discussed in production organizations, confirmed by the act of introduction into the educational and production process. Important results of the research performed for 2018-2020 based on the materials of the Project are testing at meetings of scientific forums of various levels: 8 reports at international conferences; 6 articles published in journals included in the Committee on Quality Assurance in Education and Sciencebase of the Ministry of Education and Science of the Republic of Kazakhstan; 3 articles - in publications with a non-zero impact factor included in the Scopus base, 1 article - in the journal from the RSCI base. Fragments of studies are included in the materials of the textbooks "Multifunctional Forest Management" specializing in "Forest Resources and Forestry," "Management of Biological Resources of Rural Areas" for the specialty "Economics."
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INTRODUCTION
In modern socio-economic conditions, the use of forest resources (mushrooms, berries, food, medicinal and fodder plants, etc.) is of particular relevance, since they, as raw materials, represent a certain source of income. According to FAO, in many regions of the world, forest by-products are the main source of cooking raw materials in most developing countries, animal feed, additional components of food from forest berries, edible mushrooms, medicinal herbs, food products that provide seasonal income [1]. The production of by-products from forests solves a significant social problem of rural employment, especially among women who are unemployed [2]. In Kazakhstan, the total area of ​ forests takes about 10% of the total land area of ​the republic. It is known that in the timber industry, the harvesting of by-products occurs spontaneously, without taking into account the scientific foundations of the state of forest ecosystems [3]. Within the framework of the presented Project, resource potential, environmental and biochemical parameters of wild forest berries (in 2018), edible mushrooms (in 2019) from various regions (Akmola, East Kazakhstan, Almaty, Turkestan regions) were studied, food safety was assessed by the degree of their contamination with heavy metals, radionuclides and nitrates. Based on the results of expeditionary field research, the environmental conditions of the objects` distribution and their biodiversity were studied.
Laboratory studies assess the resource potential when using them in different regions of the republic. Based on all the studies and laboratory field analyses, scientific information was prepared on biological diversity, on the current state of the resource base of wild fruit and berry crops and edible mushrooms promising for industrial production. Scientific information on environmental and biochemical parameters of raw materials (elemental composition, radionuclide contamination, nitrate concentration) in collected samples has been prepared. A herbarium collection of species of berry plants has been collected to characterize their biological diversity, selected in forest ecosystems of various regions of the republic. Based on the information received, recommendations are made for continuous and sustainable forest management, timely and qualitative forest reproduction while preserving the ecological potential of forests. By the help of made studies we found that all samples of forest berries and edible mushrooms selected meet the requirements of regulatory documents on the criterion of environmental safety. Also, studies of forest resource materials in the field of radiation safety make it possible to recommend their use for economic purposes and harvesting in industrial volumes.
The goal of the study in 2020 is to study the biological diversity and resource potential of non-wood side materials of forest ecosystems of the regions of Kazakhstan for the development of small and medium-sized businesses in local territories. Project objectives: study of biodiversity of non-wood forest by-products; collection of samples for the study of environmental and biochemical parameters, determination of contamination with heavy metals and radionuclides, assessment of bactericidal, fungicidal, anti-parasitic properties, analysis of the resource potential of common and sought-after types of non-wood forest products; development of a scientific-theoretical basis of production development and technological base of the forest industry; Improving the level of environmental education and education of the population in the rational use of forest resources.
The object of research is vegetative parts of trees and shrubs, herbaceous medicinal plants of forest ecosystems of regions of Kazakhstan (Akmola, East Kazakhstan region), in the territories of forest farms of the studied regions.
Scientific novelty and significance of the project. For the first time, the work presents the geobotanical characteristics of the most promising medicinal plants and coniferous trees, comparative data on determining their quality for harvesting by the content of essential oils, organic acids; results of surveys on contamination with heavy metals and biologically toxic radionuclides are presented, microbiological screening of bactericidal, fungicidal, antiparasitic properties is made, analysis of resource potential and economic efficiency from harvesting and realization of non-wood forest products is given.
Degree of implementation. The results of the completed studies were discussed in production organizations, confirmed by the act of introduction into the educational and production process. Important results of the research performed for 2018-2020 based on the materials of the Project are testing at meetings of scientific forums of various levels: 8 reports at international conferences; 6 articles published in journals included in the Committee on Quality Assurance in Education and Sciencebase of the Ministry of Education and Science of the Republic of Kazakhstan; 3 articles - in publications with a non-zero impact factor included in the Scopus base, 1 article - in the journal from the RSCI base. Fragments of studies are included in the materials of the textbooks "Multifunctional Forest Management" specializing in "Forest Resources and Forestry," "Management of Biological Resources of Rural Areas" for the specialty "Economics."





1 CURRENT PROBLEMS AND USE PROSPECTS FOR NON-WOOD FOREST PRODUCTS
An actual problem of our time is the rational use of non-wood forest products due to their great diversity. Traditionally, forests are suppliers of wood. However, forest vegetation provides many types of non-wood forest products - wild berries, mushrooms, nuts, cones, medicinal and fodder plants, weeds, sawdust, shavings, etc. Individual research reports indicate that in the harvest years, the value of harvested forest berries in Finland is approximately 100 million euros, but only 5-10% of the harvest is still used. Recently, the cost of many non-wood forest products has increased significantly along with improved awareness of their biological and pharmaceutical properties [1]. The high content of healthy anthocyanins in blueberries has now increased the demand for it in the Japanese market [2].

1.1 Non-wood forest products (NWFP) and sustainable rural territories` development
Forest areas provide food and food diversity, contribute directly to food security, and promote to the sustainability of ecological and social systems related to agriculture [3].
The growing world population, which is projected to reach 9,1 billion by 2030, will require about 70% more food [4]. It is predicted that almost one among seven people on our planet today do not have access to enough proteins and energy, and the number of people suffering from malnutrition is even higher [5]. Food security is a condition where all people have continued physical, social and economic access to sufficient safe and nutritious food to meet their nutritional needs and taste preferences for active and healthy lifestyles.
Forest ecosystems are the source of many foods of both plant and animal origin. The availability of food in higher quantities is important, since most people who depend on forests (who are 1,6 billion) are classified as poor people [6]. Forests can provide more diverse products to the population. Trees tend to be more resistant to adverse weather conditions than crops, forest foodstuffs contribute to the resilience of rural areas and become an important means of ensuring safety during crises and emergencies (crop failure, droughts, hail, socio-cultural crises). The income generated by non-wood forest products (NWFP) by specialists is estimated at $88 billion USA. Figure 1 shows the share of income of individual countries from the realization of NWFP (Fig. 1) [7]. An essential asset of forests is that they increase the access to food through income and employment.  Collectors can sell surplus of NWFP and receive certain, most often seasonal income. Also, all family members can participate during the procurement of by-product forest products, this process does not require any professional qualification [8]. The long-term use of NWFP leads to an increase in the efficiency of use, where residents of forest areas are engaged in the drying, processing, packing of forest products. In many areas of forests, residents are making greater use of environmental management technologies to ensure food stability. These efforts are directly related to agricultural production and contribute to achieving food security.
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Figure 1 – Share of NWFP income in some countries

According to FAO, in the world 76 million tons of food of forest origin are consumed; 95% of this volume are vegetable products [9] About 50 percent of the fruit consumed by people grows on trees. On average a human receives for the account of edible NWFP - 16,5 kcal a day, however results of case studies, allow to assume that in a number of the countries their value is underestimated. Besides, when calculating caloric content of NWFP their advantage as source of proteins and micronutrients [10] isn't considered, many of which grow in natural forests [11].
Another important products of the woods are the cones, rags broken or windfall trees which are a source of fuel wood and charcoal. About 2,4 billion people in the world use wood fuel for cooking, sterilization of drinking water and heating of houses; about 765 million from them use timber for boiling and sterilization of water [12]. Most of all fuel wood it is consumed in Africa (it is used by 63% of the population), in Asia and Oceania – 38% of the population, and in Latin America and Caribbean countries – 15%. In Kinshasa - the capital of the Democratic Republic of the Congo 90% of the population mainly use charcoal for cooking. In 13 African countries, Bhutan and the Lao People's Democratic Republic wood provide 90% of needs of country people for energy (FAO, 2014). In Cameroon the consumption of fuel wood is 2,2 million tons, and charcoal is - 356,530 t [13].
A significant proportion of the most disadvantaged population lives in and around forests. The livelihoods and food security of many of the world's rural poor people depend on the quality of forests. According to data, about 40% of the rural population living in extreme poverty (approximately 250 million people) who are residents of forests and savannahs. Access to forest-based products, goods and services is important for sustaining the livelihoods and resilience of the poorest households and is a means of providing them with security in difficult times. Studies show that forests and trees provide about 20 per cent of rural income in developing countries, providing a source of cash and life needs. Non-wood forest products (NWFP) are a source of food, income and nutrition for about one fifth of the world's population, especially women, children, landless farmers and other vulnerable persons [14]. Figure 2 shows that individual countries can not only consume NWFP themselves, but also supply resources to the people who are in need (figure 2).
The success of forest management depends on many factors. These include the availability of information on the species biodiversity of vegetation (especially edible fungi), their biological effects, the presence of an area map, points of production, data on the resource potential of raw materials, the availability of resources, etc.
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Figure 2 – Key suppliers (1) and consumers (2) of forest resources

It has long been recommended to use fruits, bark, buds, flowers and leaves of many forest plants in folk medicine for medicinal purposes. In unconventional medicine, plants are used as agents in the treatment of infectious, invasive diseases. Decoctions based on plant leaves are used in the form of baths for many childhood diseases. Flowers, bark, leaves and buds of plants are endowed with very effective antibacterial properties. Tibetan medicine uses juices, decoctions, syrups, ointments for bone fractures, diarrhea, anthrax, paralysis and various internal diseases. It is possible to prepare juices, kvass, compotes, various seasonings, syrups, pastes, jelly, multivitamin collections from the fruits of many plants[15]. For successful application of vegetation for food or medicinal purposes, there must be evidence-based information on biological screening of these plants.
Environmental education is an important objective for the efficient and sustainable use of non-wood forest products. In many countries in North America, Scandinavia and Western Europe, forests, plantations and trees are increasingly used for outdoor activities. Environmental education is needed for children living in rural communities where forest-based goods and services are used, as it helps them realize the importance of sustainable forest management. In order to eradicate poverty by 2030, it is important to focus on rural livelihoods and how to sustain them through forests. Numerous studies have shown the benefits that poor households derive from the consumption of forest products. For example, from the sale of such products, households receive money that can be used to meet the need for food and other needs, and the amount of non-monetary benefits provided by forests and trees (including wood, feed, building materials, food, medicinal plants and other products collected for household consumption and subsistence use without restriction)may be three-five times the amount of relevant cash receipts [16].
The raw material base of non-wood forest resources - renewable natural resources, many of which are in high demand, is quite developed in all countries of the world, and therefore their study is a very relevant issue. Over the years, methods of rational and sustainable use of various types of non-wood forest resources have been developed: the regulatory and methodological framework for assessing their reserves is improved and supplemented, the features of biology and ecology of various types of raw plants are studied, new technologies for obtaining new products, introduction of studied and poorly studied species, etc. [17].
At present, the use of non-wood forest resources in the context of the formation of a market economy and the development of rental relations has acquired particular relevance. A large proportion of non-wood forest products in some regions allow solve problems of the food supply with natural materials. Research on development of technologies for creation of wild forest plants nurseries, selection of their highly productive forms and creation of varieties in breeding studies is of increasing interest [18].
Among specialists there is an active search for methods of analysis and identification of phytochemical composition of plant raw materials for wide use [19]. Traditionally, analytical studies use chemical and physical methods that are time-consuming and raw materials, as they require multi-stage analyses and large volumes of samples. The method of nuclear magnetic resonance spectroscopy (NMR spectroscopy) has been widely used among non-destructive methods of vegetation research. This method makes it possible to quickly determine the content of fatty acids and their ratio, including unsaturated fatty acids. NMR spectroscopy based on known chemical shifts of carbon atoms of acid groups of fatty acid glycerides makes it possible to quantify the composition of unsaturated fatty acids of glycerides (oleic, linoleic and linolenic acids) and determine the type of vegetable oil without additional sample preparation [20-22].
In Kazakhstan, the collection of non-wood forest resources on the territory of the State Forest Fund of wild fruits, nuts, mushrooms, berries of medicinal raw materials and other forest resources is regulated and controlled at the level of local authorized bodies. The process is spontaneous, which makes it difficult to assess the effectiveness of the procurement and implementation of NWFP. For individual regions it is necessary to publish a reference material indicating the location of non-wood products, their stock and quality, recommendations for collection and procurement. For users of forest products, it would be necessary to prepare maps of the area for visits.
Analysis of integrated forest management practices across different countries has shown that, in general, forest policies and legislation are in the interest of stakeholders in the development of integrated forest management. Until now, forestry lacks common methodological approaches to the economic assessment of non-wood resources, which would be united with a single system of indicators to assess all forest resources as a whole and individually. The forest should be restored from harvesting wild plants in industrial volumes, since this is a resource that is renewable only with the provision of competent, sustainable use. Multi-purpose forest management is effective if forest management is properly planned. In this regard, forest management is a key tool. The addition of existing forest management instructions by mechanisms for promoting multi-purpose forest management (data collection, publicity of materials on wood and non-wood products and forest services, etc.) will make it possible to transfer multi-purpose forest management to a new high-quality level.










2 RESEARCH MATERIALS AND METHODS

The research stages of the Project АР05136154 were carried out on the basis of the Research Agreement (SRW) and according to the approved calendar plan. Copies of the Agreement and the calendar plan in Annexes A, B For the implementation of the Project task, we have developed and approved the "Working Program and SRW Methods," on the basis of which the research algorithm is compiled (Appendix B). In accordance with the developed Research Program, the use of modern informative field and laboratory research methods is planned. Based on the results of the compiled methodology, a workshop was held annually for all performers to compile individual tasks.
2.1 Substantiation for selection of research key sites
Experimental field studies in 2018-2020 were carried out in the forests of Akmola, Almaty, East Kazakhstan, Turkestan regions of the republic. Accounting sites were laid down in steppe and mountain forest ecosystems, which contributed to the maximum coverage of research sites and obtaining reliable scientific information on the species diversity of fruit and berry crops. Forest areas, the vegetal community of forest ecosystems were surveyed and the species composition, occurrence, yield of NWFP were studied. In total, research was carried out at 10 accounting sites of Akmola, 2 sites of Almaty, 4 sites of East Kazakhstan, 2 sites in Turkestan regions.
2.2 Dosimetric control of landscapes of selected key areas during expeditionary field research
The field dosimetric method determined the exposure dose rate (EDR) of external exposure to the device SOEKS-2 before starting work at each key area. The level of natural radiation background was determined at a height of 1 m, 5-10 cm from the soil surface. The above method is described in the instruction on ground examination of the radiation situation in the contaminated area. The works were performed in accordance with the Manual on Ground Examination of the Radiation Situation in the Contaminated Area, (1989) [23].
2.3 Geographic coordinates (latitude and longitude of terrain) of the studied test area and reference points were established using GPS-navigators.
2.4 Geobotanical research methods were used in the study of the characteristics of plant communities
Field research methods carried out a reconnoitring assessment of the state of ecosystem vegetation at selected accounting sites. The materials for the study were samples of forest berries (in 2018), edible mushrooms (2019), wild woody and herbaceous plants (2020), which were taken at reference points of key areas by the envelope method according to the "Rules for sampling for subsequent analysis." To establish the share of participation in the addition of the plant community and the quantitative ratio of species in phytocenoses, the number of plants per unit area (m2), the projective coating in% at the studied sites, the abundance of species on the Drude scale (6-point scale) were determined by direct counting. These synecological methods are generally accepted and described in the Biogeocenological Research Program and Methodology, (1974) [24].
2.5 The method of accounting the species diversity of plants was used in determining the variety of families, genera, species of objects studied
At the same time, various determinants of plants of Kazakhstan, Central Asia, the USSR were used. To compile a floristic list and establish the species diversity of berry plants, an inventory was made with a maximum coverage [25].
2.6 The method of gamma spectrometry analysis of dose-forming radionuclides was used in determining the radionuclide composition of the tested samples for the content of radiocesium
The work used the Progress spectrometer with a semiconductor Ge-LI detector DGDK- 3B based on the multi-channel pulse analyzer LP-4900. Samples of plant samples weighing 500 g, pre-dried, purified, suspended, were filled at a temperature that avoids sublimation of radionuclides (up to 4200C). The finished ash of each sample was used to isolate radionuclides and subsequent measurements were made on a gamma spectrometry unit [26]. A series of these experiments were performed in the Testing Regional Laboratories of the Sanitary and Epidemiological Service of East Kazakhstan and Kostanay Regions. Based on the research materials, the Centers presented Test Reports.
2.7 Concentration of heavy metals was determined by atomic absorption analysis
The laboratories studied the concentrations of Cu, Zn, Mn, Pb, Co, Cd in samples of non-wood forest products. The work used methods of determining the content of toxic elements (cadmium, lead, copper and zinc) - ST RK GOST R 51301-05; arsenic concentration in accordance with ST RK GOST R 51962-05; determination of mercury by the method of atomic absorption spectrometry of cold steam with preliminary mineralization of the sample under pressure according to GOST R 53183-08. [27-29].
2.8 Method of determining nitrates in freshly harvested berries
The determination of nitrates in freshly harvested berries is carried out by the universal Ecotester device according to the instructions for the device.
2.9 Determination of organoleptic indices of food raw materials (berries and mushrooms)
Organoleptic analysis methods are based on a quantitative assessment of the analysis of quality indicators, which make it possible to establish a correlation between individual features. The main instructions are presented in GOST 57976-2017 "Fruits and vegetables [30].
2.10 Method of determining total acidity
Studies were carried out in accordance with GOST 25555.0-82 "Products of fruit and vegetable processing. Methods for determining titrable acidity." The method is conventional and well described in MU [31].
2.11 Methods of determining vitamin "C" concentration in berries
Vitamin "C" concentration was studied by iodometric titration [32].
2.12 Method of determination of glucose in berries by refractometric method
Percentage of glucose in products is determined by refractive index on refractometer prisms [33].
2.14 The nuclear magnetic resonance spectroscopy method was used to determine the biochemical parameters of non-wood forest products. Qualitative and quantitative composition of polyunsaturated fatty acids of vegetable oils with different content of [omega ]-6 and [omega]-3 fatty acids on the NMR spectrometer was studied. Ranges of nuclear magnetic resonance 1H and 13C were removed on a spectrometer of JNM-ECA Jeol 400 (frequency 399,78 and 100,53 MHz respectively) with CDCl3 solvent use. Spectra were taken in ampoules 5 mm wide, total volume of solution 0,6 ml, concentration of substance in deuterated solvent 5-10%. Chemical shifts were measured with respect to signals of residual protons or carbon atoms of deuterized chloroform. For quantitative analysis of the samples, 0,1 ml of vegetable oil was dissolved in 0,3 ml of CDCl3. Chemical shifts of proton signals of the compounds were determined by the chloroform signal (CHCl3, δ = 7,27 m.) that was present in the deuterized solvent. Spectral recording was performed taking into account the relaxation of protons of all compounds. When recording spectra of 13С, a solvent signal (δC = 77,7 m.) was also used as a comparative signal. For quantitative analysis, spectra were recorded with suppression of interaction with protons and using pulse sequences that excluded the manifestation of the Overhauser effect. To reduce the time of spin-lattice relaxation, tris-hydroxymethylaminomethane was added to the solutions. Since the relaxant slightly changes the chemical shifts of the nuclei 13С components of essential oils, spectra of available individual acids present in these oils were recorded for control: oleic, linoleic, linolenic, palmitic and stearic. Signal assignment was performed using the Polarization Transfer Spectrum Recording (DEPT) technique.
2.15 Microbiological screening of plant raw materials
Under laboratory conditions, experiments to determine the presence of a potential antagonistic effect of plant extracts against microbes, fungi and parasites were carried out by conventional methods. Antimicrobial, antifungal and antiparasitic activity of extracts [34-44] was studied by serial dilutions in agar and disco-diffusion method.
2.16 Statistical processing of data of obtained results of laboratory-field experiments is performed using program MicrosoftExcel, average arithmetic parameters, mean quadratic deviation, arithmetic mean error are calculated. Taking into account the Fischer-Student test, recorded changes in indicators were considered reliable in р≤0,05.























MAJOR PART
3 Generalization and evaluation of research results. bioecological monitoring of non-wood forest products in the regions of Kazakhstan

Forest ecosystems of the Republic of Kazakhstan take a certain place as a natural resource in the country's economy. One of the principles of the forest legislation of the Republic of Kazakhstan is the sustainable development of forests, as well as the rational, continuous, sustainable use of forest resources. In implementing the objectives of the Project in 2018, we evaluated the distribution of wild berries in the forest territories of the Republic regions, including plots in East Kazakhstan, Akmola, Almaty regions. Berries were collected at accounting sites where dosimetric control and geobotanical examinations were carried out. It was shown that the radiation background of the natural environment varies within the range of 0,11- 0,19 μSv/h, in all studied areas not SDA (0,30 μSv/h). Studies have been made to determine the species biodiversity of 33 species of forest berries among 9 families. Berry glades were found at an altitude of 540-1190 m above sea level. For employees of forestry enterprises and branches of Kazakh Research Institute of Forestry and Agromeliration, master classes were held to determine the radiation background of the area using portable dosimeters, about which there is an "Act of Introduction into the Production Process" dated August, 7, 2018.
Environmental and biochemical parameters of raw materials are studied in laboratory conditions. In many berries` samples, the nitrate concentration was zero. Vitamin C content was determined in the range of 7- 45 mg/100g. Glucose concentration in freshly harvested berries was 5-13%. Contamination of berries` samples with heavy metals varied by Cu in the range of 3,44-4,84 mg/kg, by Zn-8,02-9,3 mg/kg, by Mn-32,7-37,3 mg/kg, by Pb-0,25-0,31 mg/kg, by Co-0,4-0,43 mg/kg, by Cd-0,02-0,026 mg/kg. The study of radionuclide contamination in samples was noted at the level of 2,41-4,41Bk/kg by 90Sr; 3.99-14.09bk/kg po137cs. The most important conclusion established in the course of the studies is that all samples selected meet the requirements of regulatory documents on the criterion of environmental safety. Also, studies of forest resource materials in the field of radiation safety make it possible to recommend their use for economic purposes and harvesting in industrial volumes. Local producers and processors of agricultural products can expand the range of production activities and produce a wide range of products: jam, jelly, yogurt, cheese, etc. Materials on the current state of fruit and berry crops (biodiversity, ecology, research methods) are included in the recommendations for scientific and industrial workers. According to the results of laboratory field work, the resource potential of the studied objects for species promising for industrial harvesting of forest products was estimated.
In 2019, based on all the studies and laboratory field work, scientific information was prepared on biological diversity, on the current state of the resource base of edible fungi promising for industrial harvesting, on the environmental and biochemical parameters of raw materials (elemental composition, radionuclide contamination, nitrate concentration) in collected fungi. Environmental and biochemical parameters of raw materials are studied in laboratory conditions. In all fungal samples, the nitrate concentration was zero. Humidity values ranged from 7-51,2%; dry weight 2,1-28%. The content of carbohydrates in freshly collected samples of fungi was set in the range of 1,5-6,0%. Contamination of fungi samples with heavy metals varied by Pb in the range of 0,02-0,03 mg/kg, by Cd-0,01-0,02 mg/kg. No concentrations of other heavy metals were detected. The study of radionuclide contamination in fungus samples was noted at the level of 7,3-21,8 Bq/kg by 90Sr; 1,83-7,75 Bq/kg by137cs. According to the results of laboratory field work, the resource potential of the studied objects for species promising for industrial harvesting of forest products was estimated. Executed studies found that all samples of edible mushrooms selected meet the requirements of regulatory documents according to the criterion of environmental safety. Also, research of forest resource materials in the field of radiation safety makes it possible to recommend their use for economic purposes and harvesting in industrial volumes. Complete results of executed studies are presented in the materials of interim annual reports [46, 47].

3.1 Biodiversity of non-wood forest products on the territory of forest plots in various regions of the Republic of Kazakhstan
Today a steady trend in the world to increase demand for plant raw materials and products is observed. This is due to a sharp increase in the number of consumers of phyto-raw materials in recent years, an expansion in the range of medicinal, perfume and cosmetic products. In the management of forest resources, much attention is paid to medicinal and vitamin plants. Medicinal plants take a significant place in modern medicine and cosmetology. Also, organizations of health care and pharmaceutical industry of Kazakhstan are aimed at creation of raw materials base of new and effective medicines of plant origin [48-50]. In the forest ecosystems of Kazakhstan regions there is a significant species diversity of flora and plant resources used in folk and traditional medicine. For scientific and practical purposes, it is necessary to solve issues of stock assessment, distribution, environmental safety of many types of medicinal plants. Studies such as the current state of economically valuable, intensively exploited, rare and endangered types of medicinal plants in the territory of the studied region need to be supplemented. There is practically no scientific information about the ecological state of medicinal plants that are promising for procurement. When studying non-wood forest products, we assessed the biodiversity, resource potential and ecological safety of some food, medicinal, economic and valuable plants of forest ecosystems of Kazakhstan part of Altai and Akmola region, available for harvesters.
The biodiversity of the flora of medicinal plants of Kazakhstan varies significantly, both in the composition and number of various taxa (species, genera, etc.), and in geography. The main factors driving the distribution of plants are the confluence of species with natural-climatic zones and high-altitude zones. In the Altai region of Kazakhstan, during the inventory of higher vascular plants, about 2500 species were established, which is approximately 44% of the total number of higher plant species. The list of medicinal plants of Kazakhstan part of Altai includes 783 species from 131 families, where 87 species are successfully used in traditional medicine, and a significantly larger number are used in folk medicine [51]. From medicinal plants widely distributed in the forest fund of the Altai Territory, we selected Origanum vulgare L., Hypericum perforatum L., Achillea millefolium L.,  Tanacetum vulgare L.,  Sanguisorb aofficinalis L., Potentilla erecta (L.) Raeusch., Inula helenium L., Rhaponticum carthamoides (Willd.) Iljin, Hedysarum austrosibiricum L.. Among the woody species, Pínus sibírica, Pícea ábies, Pínus sylvéstris, Ábies sibírica were sampled, among the shrubs, Juniperus communis L. Table 1 shows the main characteristics of the state of accounting On the accounting sites of Akmola region, common pine dominates, where the age of crops is 40 years, the average height of plantations is 10 meters, the average diameter of plantations is 14 cm. The type of forest in this area is С2, bonitet 3. 
Table 1 - Main parameters of condition of experimental sites in places of medicinal plants growth

	№ п/п 
	Place of discount areas
	Geographical coordinates
	Altitude, m
	MED, μSv/h 

	1
	Ridder Forestry, Central Forestry, 26 sq., 17 division
	50022125IInn.l. 83055I44IIe.l.
	1171 
	0,17

	2
	Ridder Forestry, Black-Ubinsky forestry, 83 sq., 70 division
	50022125IIn.l.
83055I44IIe.l.
	1182 
	0,19

	3
	Ridder Forestry, Zhuravlinsky Forestry, 18 sq., 64 division
	50022125IIn.l.
83055I44IIe.l.
	1140 
	0,14

	4
	Pikhtovsky Forestry, Butakovo forestry, 38 sq., 40 division
	50022125IIn.l.
83053I54IIe.l.
	1083 
	0,22

	5
	Pikhtovsky Forestry, Suburban Forestry, 84 sq., 16 division
	50º20'26"  n.l.
83º45'24"  e.l.
	1117 
	0,18

	6
	Barmashinsky forestry, Shchuchinsk
Borovsky resort area
	53000I95IIn.l.
70021I34IIe.l.
	380
	0,17

	7 
	Karazhar forestry, on the outskirts of Nur-Sultan
	51024I59IIn.l.
71072I40IIe.l.
	385
	0,23




The surveyed accounting sites in the East Kazakhstan region are located on mountain slopes in various types of forests: pine forests, fir-birch forests with grains, mixed, spruce, fir forests with an admixture of cedar. Dark-tailed fir and cedar forests are green-loch and grass in the northwestern part. In the lower part of the forest belt, deciduous-spruce forests are common. Light-water larch forests with the dominance of Siberian larch are common in moderately humid conditions of Kazakhstan Altai.
The natural flora in the forest territories of Kazakhstan part of Altai has been studied quite fully. The result of these studies was the use of 87 types of medicinal plants in official medicine, more than 500 species are used in folk medicine [52]. The author notes that despite numerous work on the assessment of the medicinal flora of the region, there is no complete list of them in the literature and for practical use. In general, in the region there is an unregulated harvest of raw materials popular with the local population of medicinal plants.The distribution range of species such as Adonis vernalis L., Hedysarumalpinum L., H. TheiumKrasnob., Stemmacanthachartamoides (Willd.), Paeonia hybridPall.,Alceaflovoviana (Litv.) Iljinetc., there is a degradation of their populations in many sections of Altai mountain forests.In this regard, we pay attention to some rare and endangered species that are intensively harvested and have the threat of complete extinction.
Species Origanum vulgare L. 
Mesoxerophyte with Eurasian distribution; grows in dry and steppe meadows, along the edges of forests, meadow and rocky slopes. In Kazakhstan, it is found in the region of Semipalatinsk pinewood, Kokshetau, Balkhash-Alakul region, Altai, Tarbagatai, Alataumountains.
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Figure 4 – Origanum vulgareL. In Eastern Kazakhstan

Surveys were carried out on the southeastern spurs of ridgeUbinsky, on the southwestern slope. The site is located between villages Bystrukha and Zimovye, the valley of the river Topkusha. The coordinates are 50°22'18 "N, 82°47'44" E, height 398 m above sea level. The species is a part of multi-grass grasslands. The cenopulation of (Fragariaviridis, Origanum vulgare, Dactylis glomerata) phytocenosis is located on a total area of ​ 2,5 ha. The grass is well developed, has a clearly defined three-tier structure. Total projective coating is 100%. Figure 4 shows images of the described population and individual species.
Another species – Bergenia crassifolia (L.) Fritsch (Saxifragaceae Juss.) is Elephant ears. Perennial is found in the highlands of Altai. It grows on rocks, placers, rocky slopes and old moraines in the forest and alpine zones of the mountains (Flora of Kazakhstan, 1956-1966). The raw materials are rhizomes and leaves. It contains a rich spectrum of organic components. It is used as an astringent, hemostatic, hypotensive, anti-inflammatory, analgesic, wound healing, normalizing metabolism. They examined the population of badan at the foot of a weakly closed ancient moraine, on the southwestern slope, in the upper river Big Cross, on ringe Ivanovsky, Southwestern Altai, 20 km northeast of the city Ridder, East Kazakhstan region. The coordinates of the site: 50º19'06" n.l., 83º52'42" e.l., 1834 m above sea level. The appearance of the plant is shown in Figure 5.
Rhodiola quadrifida (Pall.)Fisch.&C.A. Mey. - Stonecrop four-separated - a species that needs a special protection. This is a perennial herb. The rhizome is short. The root is thick, long, transversely wrinkled, often multi-headed at the apex.
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Figure 5 - Phytocenosis involving Bergeniacrassifolia (L.) Fritsch

22. Altai, 23. Tarbagataiare met in Kazakhstan. General distribution is Arctic, Western and Eastern Siberia, Western China, Mongolia (Flora of Kazakhstan, 1956-1966). Roots are used as medicinal raw materials. The species were examined in the river headBolshaya Across, along the ridges of the ancient moraine, tundra: 501911north latitude 835248 east longitude height 1897 m above sea level.
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Figure 6 – Rhodiola quadrifida (Pall.) Fisch.& C.A. Mey. intheregion Eastern Kazakhstan

The surface of the site is finely crushed with ledges of rock fragments, sometimes in large blocks. Rhodiola is a part of sedge-dryad (Carexcapituliformis, Dryasoxyodonta) phytocenosis. Stonecrop settles between rock fragments from the leeward side. Plants are found in small loose groups between dernin Carex capituliformis or Dryasoxyodonta. Individuals are very low 4,81 ± 0,32 cm, form not large dense dernins 8,53 ± 2, 69cm in diameter. Seed reproduction is weak. They reproduce mainly vegetatively, the dernins breaking up into small clones are transferred by snow or showers to other areas where it lingers between stones and is filled with humus of dead plants (Figure 6). Based on the results of the survey, we recommend including Rhodiola quadrifida (Pall.) Fisch.& C.A. Mey., in the list of protected plants in the third edition of the Red Book of Kazakhstan, as the species intensively reduces the habitat and undergoes excessive harvesting among the local population.
The natural flora of Akmola region is relatively not fully studied. According to our estimates, a retrospective analysis of the composition of medicinal plants in this region showed significant prospects for research and rational use. According to our data, 115 species from 71 genera of 25 families are identified in the flora of medicinal plants of Akmola region, information about which is presented in Figure 7. As floristic analysis showed, among 25 families, more than 25 species are included in the Complex-colored (1) family, 13-14 species are included in the Legume (2) and Rosocutaneous (3) families. One species of medicinal plants is noted in the families Poppy (17), Violet (19), Lily (20), Goosefoot (21), Leadwort (22), Ivy (23), Bellflower (24), Spurge (25) (Fig. 7).

Figure 7 - Families of medicinal plants of Akmola region
In Akmola region, discounting areas were laid in suburbs ofKarsak, in Zerendinsky district. The surveyed site is a part of the territory ofKokshetauSNNP, a branch of Ormandy-bulak, square №6. Coordinates - 52º56'42,1"n.l., 68º46'32,0"e.l., height 1117 m above sea level. The terrain is formed in the form of an extensive foothill terrace, with a slight slope (˃10º), in places there are outcrops of granite outcrops. The population of Pulsatillauralensis (Zämelis) Tzvelev (Pulsatillaflavescens (Zucc.)Juz.). Perennial was found in northern and central Kazakhstan. In the flora of Kazakhstan, this species is indicated as P. flavescens. The species is a medicinal plant, the aboveground part is used as a raw material. It contains steroids, alkalaoids, flavanoids. It is used as bactericidal in folk medicine. Figure 8 shows the appearance of the plant.
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Figure 8 – AppearancePulsatillauralensis (Zämelis) Tzvelev

Valuable medicinal plant is Ferula tataricaFisch. exSpreng.  Perennial polycarpic plant 30-70 cm height, with an unresolved rod root. In Kazakhstan it is Tobol.-Ishim, 3.Irtysh, 7.Aktobe, 7 Mugodgar, 9. Turgai, 10 Western hilocyarea, 10 Ulutau, 16. Betpakdala (Flora of Kazakhstan, 1956-1966 (6 volumes)). General distribution: Western  Siberia: Kurgan region. South Eastern Europe, Precaucasus, Kazakhstan.On the territory of the Kokchetau Upland, it is noted in bush thickets along the banks of Lake. Big Chebachye (Sultangazina, 2014).We examined the population of Ferula tatarica Fisch inAkmola region, Zerendinsky district, suburbs of village Viktorovka. The territory is a part of the Kokshetau SNNP, Gribanovskoye forestry, sq. 112. The coordinates are 52º46'25,7" n.l., 69º04'05,7" e.l, height 1531 m above sea level. On the territory of the Kokshetau SNNP, the species was found by us for the first time. The terrain is aligned, slightly wavy. The ground cover is well expressed, 2-2,5 cm thick. The total projective coverage at the time of the survey is 98%. The species is a part of multi-grass-cereal-meadow vegetation (Fig. 9).
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Figure 9 – Population Ferula tatarica Fisch. exSpreng

It should be noted that some plant species in Akmola region described by us grow in areas that are used by local residents as pasture land. For many plant species, spontaneous grazing of animals can lead to destruction when grazing or eating. In the future, the region should address the protection and sustainable use of these species. Thus, the biodiversity of the flora of medicinal plants of Kazakhstan varies significantly, both in the composition and number of various taxa (species, genera, etc.), and in geography. The main factors driving the distribution of plants are the confluence of species with natural-climatic zones and high-altitude zones.

3.2.1 Natural radiation background of key sites
Long-term tests of atomic weapons on the territory of Semipalatinsk test site led to the emergence of local radioactive contamination sites in Kazakhstan and require dosimetric control [53]. Uranium deposits are also sources of radioactive impacts on the territory of the republic, where for many years mining was carried out in an open manner. A significant number of such territories are localized in Akmola region [54]. These factors require continuous monitoring of the radiation background of the natural environment. Dosimetric control of exposure dose rate (EDR) was carried out at the selected accounting sites, the average values are summarized in this table (Table 2).

Table 2 – Characteristic of radiation background at experimental plots
	Region
	Field of survey, forestry 
	Radioactive fallout density, Bq/m2
	Exposure dose power, μSv/h
	Maximum permissible levels, MED,μSv/h

	Аkmolinsk
	Barmashinskoye
	0,6 – 1,5
	0,17
	0,30

	
	Karazharskoye
	0,6 – 1,5
	0,19
	

	Eastern-Kazakhstan
	Chernoubinskoye
	0,6 – 1,6
	0,16
	

	
	Prigorodnoye
	0,6 – 1,6
	0,18
	

	
	Zhuravlikhinskoye
	0,6 – 1,6
	0,23
	



As can be seen from Table 2, average values of radioactive precipitation density do not exceed permissible values and vary within the range of 0,6-4,0 Bq/m2. The exposure dose rate values are within 0,16-0,23 μSv/h. The permissible limit of MED is 30 μSv/h. In case of dosimetric monitoring, MED exceedances are not established. However, at several accounting sites, the MED indicators are close to the upper limit of permissible levels, which indicates the presence of separate sources (Karazharskoye, Zhuravlikhinsky). Karazhar forestry is located in the vicinity of Nur-Sultan, guest houses, where the sources of ionizing radiation are the airport, building materials of residential buildings, etc. Near the registration sites of Zhuravlikhinsky forestry, there are mining and industrial deposits of the open method, which can be sources of emissions of artificial nuclides. During field studies, we have established that the territory of the Zhuravilikhinsky forestry borders on the radiation risk zones of the Semipalatinsk landfill, and the territory of the Pikhtovsky forestry is protected by mountain ranges, which possibly partially protects against nuclides from entering remote territories.

3.2.2 Contamination of forest by-products with heavy metals and radionuclides
Among non-wood products, natural flora plays an important role, which requires their long-term monitoring. Taking into account this fact, in order to ensure the environmental safety of plant raw materials harvested in these regions, it is necessary to constantly monitor the quality of harvested products. During the study, we determined the concentrations of heavy metals in the studied types of medicinal plants and performed a comparative analysis of the compliance of raw materials with the norms of maximum permissible concentrations (MPC). The results of the studies are summarized in Table 3.

Table 3 - Accumulation of heavy metals in medicinal plant samples, mg/kg
	Plant name 
	Lead
	Arsenic
	Cadmium
	Copper
	Zinc
	Manganese

	MPC
(maximum permissible concentration)
	0,4
	0,2
	0,03
	5,0
	10,0
	-

	Origanum vulgare L.
	0,031
	0,016
	0,0035
	4,0
	8,7
	30,7

	Hypericum perforatum L. 
	0,032
	0,016
	0,030
	3,4
	9,0
	35,8

	Achillea millefoliumL.
	0,029
	0,018
	0,040
	4,84
	9,3
	32,7

	Tanacetum vulgare L. 
	0,023
	0,019
	0,004
	2,4
	9,02
	32,5

	Sanguisorba officinalis L.,
	0,042
	0,016
	0,0047
	-
	-
	-

	Potentilla erecta (L.) Raeusch.
	0,042
	0,016
	0,0047
	-
	-
	-

	Inula helenium L.
	0,031
	0,0018
	0,0044
	3,8
	8,8
	36,1

	Rhaponticum carthamoides (Willd.) Iljin
	0,0023
	0,0019
	0,0041
	3,2
	7,6
	34,7

	Hedysarumaustrosibiricum L.
	0,003
	0,0016
	0,0016
	-
	-
	-



Concentration of heavy metals in samples of phyto-raw materials is characterized by Pb in the range of 0,0028-0,042 mg/kg, by As - 0,0016-0,019 mg/kg,  by Cd - 0,047-0,040 mg/kg, by Cu – 2,4-5,0 mg/kg,  by Zn - 7,6-10003 mg/kg, by Mn- 30,7-36,1 mg/kg. According to research results, among the species studied in Sanguisorba officinalis L., Potentilla erecta (L.)Raeusch., Hedysarum austrosibiricum L. chemical elements such as Cu, Zn, Mn were not found. In general, low levels of heavy metals are accumulated in Tanacetum vulgare L., Rhaponticum carthamoides (Willd.) Iljin. Based on the results of studies, an important principle conclusion can be made that medicinal plant raw materials comply with the norms of maximum permissible concentrations adopted in Kazakhstan. This conclusion seems to be due to the fact that the selected experimental sites are located at considerable distances from the sources of pollution.
Taking into account that rural people use timber for heating to a greater extent, we have analyzed the radionuclide contamination of non-wood forest products, including the main vegetative parts of sawn trees and shrubs. Table 4 summarizes the accumulation of strontium and cesium nuclides in the test samples.

Тable 4 –Radionuclide contamination of samples of non-wood forest products (п±%,  Bq/kg)
	Forest type
	Plant species
	Analyses objects
	137Сs, Bq/kg
	90Sr,Bq/kg

	Maximumpermissibleconcentration
	80,0
	40,0

	         №1
(Piny wood)

	(Pinussilvestris)
	forest floor
	0±12,6
	2,6±4,4

	
	
	bark
	0±9,3
	0±2,9

	
	
	cones
	0±12,9
	0±4,8

	        №2
(Firforest)
	 (AbiessibiricaRoth.)
	branches
	0±12,8
	0,6±2,6

	
	
	bark
	8,7±10,9
	0,6±3,4

	
	
	sawdust
	0±9,6
	3,5±0,2



Gamma-spectrometric analysis of radionuclide contamination of Scotch pine and Siberian fir in the territories of the forest ecosystems of Ore Altai showed their radiation safety. A slight excess of activity by 137Cs in the bark of Siberian fir (up to 8,7 ± 10,9) does not pose an environmental hazard from the point of view of radiation safety standards. The range of radionuclide contamination of herbaceous plants is shown in Table 5.

Table 5 - Radionuclide contamination of medicinal plants, (p ±%, Bq/kg)

	Species of plant
	137Cs
	90Sr

	Juniperuscommunis
	6±0,03
	12±0,02

	Motherwort
	10±0,01
	11±0,01

	Catchweed
	23±0,02
	19±0,03

	Knot grass
	19±0,02
	21±0,02

	Two-spiked ephedra
	10±0,01
	13±0,02

	Nettle
	49±0,03
	29±0,02

	Salvia
	45±0,05
	39±0,03

	Horse sorrel
	74±0,09
	36±0,05

	Nose bleed
	58±0,07
	32±0,04

	LOC
	80,0
	40,0



Radionuclide contamination of studied medicinal plants depends on the conditions of their habitat. In the areas of natural pastures, plant activity is below the limit of permissible levels in all samples, which indicates their radiation safety during harvesting. The species noted are typically steppe species adapted in a xerophytic environment. Increased environmental dryness provides a barrier role for radionuclide migration in«soil-plant» ecological chain. The species diversity of plants involves various radionuclide pollutions. Analysis of NDLP nuclide contamination showed that the use of plants as raw materials for economic, pharmacological purposes is permissible. The relevance of research is dictated by the need to obtain scientific information about the danger and safety of plants used by local residents for economic purposes.

3.3 Phytochemical features of vascular plants
Plants are valuable multivitamin raw materials for the food, pharmaceutical industry due to the content of effective organic components, minerals. The use of natural vegetal raw materials is due to their composition. In our studies, we have determined the phytochemical compositions of individual plant species, the use of which is practiced by local residents of the regions. In East Kazakhstan, wood branches of conifers are widely harvested to produce essential oils by artisanal means. Figure 10 shows the differences in the estimated content of pine essential oil components in their study regions. The monocyclic sesquiterpene content in the 1st sample was about 10%, while a small 3% increase was observed in the 2nd sample. It is worth noting that the largest share of essential oil substances was accounted for by bicyclic sesquiterpenes in sample №1 - about 50%, in sample №2 - 30%. As can be seen from the above figure, according to these indicators, the content of bicyclic sesquiterpenes in the territory of the Kokshetau SNNP > East Kazakhstan region is reduced.
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Figure 10 - Content (% rel) of essential oil components in samples of Scotch pine in Akmola (1) and East Kazakhstan (2) regions

Thus, the bicyclic sesquiterpeneγ-murolene in the control sample was contained in the largest amount of 13,21%, with a significant decrease in sample №2. A similar pattern was observed for δ-cadinene, where its content in the control sample was 32,3%, in sample №2 a decrease to 24,03% was observed. In terms of the content of tricyclic sesquiterpenes in №1, the largest amount was noted, about 5%, in sample № 2, an average decrease of 2% was observed.Thus, the content of essential oil and the composition of fatty acids in the studied pine samples have small differences, which may be due to differences in the climatic conditions of the natural environment. According to the study results of the component composition of essential oils, 95,27% was identified in sample №1, 89,53% in sample №2, relative to all components of essential oil.
As a part of some plants the main components are polyunsaturated fatty acids of familiesω-3, ω-6 and ω-9, other biologically active components [55]. A very important problem is the accurate analysis of the phytochemical composition of BAV. Analytical studies of organic substances use chemical and physical methods that are time-consuming and raw materials, as they require multi-stage analyses and large volumes of samples. Among modern methods, methods of gas chromatography, thin-layer chromatography, ultra-violet (UV) -, infra-red (IR) - spectroscopy are used to analyze and identify the fatty acid composition of vegetation. Among specialists, there is an active search for methods for analyzing and identifying the fatty acid composition of vegetable oils for wide use. In some cases, when separating complex oil mixtures, it is possible to match the retention times of individual components, which requires the use of more sensitive methods [56]. The figure below shows NMR spectrometric analysis of fatty acid composition of plants of forest areas (Fig. 11-13).



Figure 11 - 1НNMR – range of sunflower oil spectrum with rosehips 

The method of nuclear magnetic resonance spectroscopy (NMR spectroscopy) has been widely used among non-destructive methods of plant research. It makes it possible to quickly determine the content of fatty acids and their ratio, including unsaturated fatty acids. NMR spectroscopy based on known chemical shifts of carbon atoms of acid groups of glycerides of fatty acids enables to quantify the composition of unsaturated fatty acids of glycerides (oleic, linoleic and linolenic acids) and determine the type of vegetable oil without additional sample preparation [57-61].



Figure 12 - 1H  NMR range of sunflower oil with blueberry

Analysis of the spectra of the studied plant species showed that the signal ratio of all fatty acids changed significantly on the spectra. Changes are clearly visible on the spectra of lenolenic acid, showing its intensity. As seen from sunflower oil spectrum fragments (Figure 12), the most intense are linolenic acid signals (127,7; 128,3; 128,8; 130,7; 132,4 ppm) - the main ones in this form of oil. Signals of linoleic (128,5; 130,6; 130.8 ppm) and oleic (130.2; 130.6 m.) acids are less intense.Thus, the composition of sunflower oil and its derivatives with wild plants was studied in detail by NMR spectroscopy. The biological value of vegetable oils is due to the content of polyunsaturated fatty acids in them.



Figure 13 - 1H NMR - range of sunflower oil with a sea-buckthorn
NMR spectroscopy confirmed that the optimal ratio of ω-6 andω-3 polyunsaturated fatty acids in the composition of the studied vegetable oils correspond to their name in the ratio of monounsaturated and polyunsaturated fatty acids.

3.4 Microbiological screening of food and medicinal plants
Various plants during growth and development produce and accumulate substances of primary and secondary synthesis in above-ground and underground parts, fruits and seeds. Secondary synthesis substances are chemical compounds having pharmacological and therapeutic activity and capable of exerting regulatory influence on metabolic processes in plant and animal organisms [62]. Various plants that come to the attention of researchers, like medicinal and wild-growing ones, are regularly analyzed for the presence of bactericidity, fungicality, helminthocidity in biologically active substances (BAS). Such approaches develop the methodological aspects of experiments. The work uses standard test objects (Pseudomonas aeruginosa, Acinetobacterbaumannii, Staphylococcus aureus, Escherichia coli). In the scientific practice of microbiological screening, significant factual material has been accumulated of the established pronounced antibacterial activities: aquatic extracts of lingonberries (Vacciniumvitis-idaea), eucalyptus (Eucalyptus viminalis), oak (Quercusrobur), tolokniak (Arctostaphylosuva-ursi) the effectiveness of antimicrobial action of dry extracts from grass of the species Veronica officinalis L., V. spuria L., V. spicata L. and V. incana L. The results of studies conducted on the presence of anthelmintic properties in plants showed that mixtures of "wormwood - garmala," "alben - wormwood" and "alben - garmala"have high anti-helminth efficacy against nematodes of the gastrointestinal tract of sheep. The authors conclude that both plants in the mixture are not inferior to chemical preparations in terms of helminthocidal effect [64]. The study of the modern state of Kazakhstan's forests is important for assessing their practical significance. Sterilization filtration of the preparations was carried out using filters with a pore diameter of 0,45 nm. Infusions, tinctures and decoctions were stored at 4-6°C in the conditions of a domestic refrigerator for no more than 24 hours (Figure 14).
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Figure 14 - Extracts of vegetal raw materials ready for operation

Therefore, it seems relevant to check the presence of biologically active action of BAV of domestic wild forest plants against bacterial flora, micromycetes and parasites.Oil and aqueous infusions, alcohol tinctures, water decoctions at the rate of 1:10, prepared according to the State Pharmacopoeia of Kazakhstan from the biomass of tested plants, are shown in Figure 15.
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Figure 15 - Prepared vegetable raw materials (a), extraction of vegetable raw materials with alcohol, oil and water and installation in a dark cool place (b)


To detect bactericidal minimum suppressive concentration, the extracts were tested against Escherichia coli, antifungal minimum suppressive concentration - against opportunistic strains, pathogens of opportunistic mycoses, Candida papapsilosis yeast and Aspergilus niger molds. IPC accounting is performed visually by absence of visible growth of microorganisms (Tables 6, 7, 8).As can be seen from Table 6, a number of plant extracts have no bactericidal or bacteriostatic activity at all, most part show little activity. Among plants with a complete lack of bactericidal activity against E. coli, Sawwort can be called the aboveground part, Ferula tatarica Fisch, aerial part and roots. In a number of plants, bactericidal activity was present only in aquatic (Cedar, Creeping thyme), oily (Bloodwort, Great nettle) or water-alcohol extracts (Lomacium, Tanacetum vulgare).
Table 6 - Minimum suppressive bactericidal concentration of forest plant extracts against Escherichia coli bacterium

	Plant name
	Oily extracts
	Water-ethanolic extracts
	Water extracts
	Water brew

	Аkmola region

	3 Ginger plants
	-
	1:256
	-
	-

	10 Dooryard plantain
	1:16
	1:64
	1:8
	1:16

	12 Yellow everlasting
	1:16 
	1:32
	-
	-

	15 Scotch cottonthistle
	1:32
	1:4
	-
	-

	16 Pasque flower, roots
	1:64
	1:16
	-
	-

	17 Lomatium dissectum
	-
	1:256
	-
	-

	18 Worn aboveground part
	-
	-
	-
	-

	19 Worn, roots
	-
	1:256
	-
	1:8

	20Yellow Eastern Pasque Flower, aboveground part
	-
	1:128
	1:512
	1:128

	21 Ferula tatarica Fisch, aboveground part
	-
	-
	-
	-

	22 Ferula tatarica Fisch, roots
	-
	-
	-
	-

	23 Creeping thyme
	-
	-
	1:128
	-

	25 Аstragalus
	1:2
	1:16
	1:16
	1:32

	27 Juniperus communii
	-
	1:4
	1:8
	-

	Eastern-Кazakhstan region

	1 Dropwort
	1: 4
	1:128
	1:64
	1:128

	2 Bloodwort
	1:64
	-
	-
	-

	4 Great nettle
	1:128
	-
	-
	-

	5 Rosebaywillowherb
	-
	1:128
	1:4
	1:512

	6 Lomatium dissectum
	-
	1:1024
	-
	-

	7 Agrimony
	-
	1:265
	-
	1:32

	8 Cedre
	-
	-
	-
	1:32

	9 Wormwood
	1:16
	1:64
	-
	-

	11 Spruce fir
	1:2
	-
	1:64
	1:64

	13 Scotch pine
	1:32
	-
	-
	1:128

	14 Siberian fir
	1:512
	-
	-
	1:256

	24 Anomalouspeony
	1:2
	-
	1:4
	1:8

	26 Snowdon rose
	1:2
	1:16
	1:8
	1:8

	28 Juniper
	-
	1:128
	1:32
	1:2

	29 Wormwood
	-
	-
	1:32
	1:4

	30Poison parsley 
	-
	1:32
	1:8
	-

	Control
	-
	-
	-
	-


The presence of bactericidal properties of most water-alcohol extracts is explained by the action of alcohol. At the same time, it is noteworthy that among all plant extracts, Drop wort (1: 4-1: 128) - all extracts, Yellow Eastern Pasque Flower, aboveground part (1: 128-1: 512) - all extracts except oil - differs in its pronounced bactericidal or bacteriostatic properties. A minor short-term bactericidal effect of native solutions of Anomalous peony, Astrogal, Snowdon rose, Great plantain was revealed. 
Table 7 - Minimum suppressive fungicidal concentration of forest wild plant extracts against Candida papapsilosisYeast

	Plant name (Appendix A)
	Oily extracts
	Water-ethanolic extracts
	Water extracts
	Water brew

	Аkmola region

	3 Ginger plants
	-
	-
	-
	-

	10 Dooryardplantain
	1:4
	1:2
	-
	-

	12 Yelloweverlasting
	-
	1:8
	-
	-

	15 Scotchcottonthistle
	-
	1:8 (f/stat)
	native
	-

	16 Pasqueflower, roots
	-
	1:8 (f/stat)
	native
	-

	17 Lomatium dissectum
	-
	1:8 (f/stat)
	-
	-

	18 Worn aboveground part
	-
	-
	-
	-

	19 Worn, roots
	-
	1:8 (f/stat)
	native
	-

	20Yellow Eastern Pasque Flower, aboveground part
	-
	1:32
	1:64
	1:32

	21 Ferula tatarica Fisch, above ground part
	-
	-
	-
	-

	22 FerulatataricaFisch, roots
	-
	-
	-
	-

	23 Creeping thyme
	-
	1:8
	1:64
	-

	25 Аstragalus
	-
	-
	-
	native

	27 Juniper
	-
	-
	-
	-

	Eastern-Кazakhstan region

	1 Dropwort
	-
	1:8
	1:16
	-

	2 Bloodwort
	-
	-
	-
	-

	4 Great nettle
	-
	-
	-
	-

	5 Rosebaywillowherb
	-
	1:16
	1:4
	-

	6 Origanum vulgare L.
	-
	1:16
	-
	-

	7 Agrimony
	-
	-
	-
	1:2

	8 Cedre
	1:8
	-
	-
	

	9 Wormwood
	-
	-
	-
	-

	11 Spruce fir
	1:2
	-
	-
	-

	13 Scotch pine
	1:2
	-
	-
	-

	14 Siberian fir
	-
	-
	-
	-

	24 Anomalouspeony
	1:4
	-
	-
	1:2

	26 Snowdon rose
	1:2
	-
	-
	-

	28 Juniper
	1:2
	-
	-
	-

	29 Wormwood
	-
	-
	-
	-

	30Poison parsley 
	1:2
	-
	-
	-

	Control
	-
	-
	-
	-


As can be seen from Table 7, the absence of fungicidal or fungistatic activity against yeast is recorded in a large number of plant extracts. We can name Bloodwort, Tanacetum vulgare, Great Nettle, Wormwood, Siberian fir, Sawwort aboveground part, Ferula tatarica, aboveground part and roots, Wormwood among plants with a complete lack of bactericidal activity against conditionally pathogenic yeast Candida papapsilosis. Bactericidal activity was detected only in native plants or in the cultivation of 1:2 - 1:6in a number of plants.
Table 8 - Minimum suppressive fungicidal concentration of wild forest plant extracts againstAspergilusniger mold fungi
	Plant name 
	Oily extracts
	Aquatic-ethanolic extracts
	Aquatic extracts
	Water brew

	Аkmola region

	3 Ginger plants
	-
	-
	-
	-

	10 Dooryardplantain
	-
	-
	-
	-

	12 Yelloweverlasting
	1:8 (ф/с)
	1:128
	-
	1:128

	15 Scotchcottonthistle
	-
	1:128
	-
	1:128

	16 Pasqueflower, roots
	-
	1:128
	1:64
	1:32

	17 Lomatium dissectum
	-
	1:512
	-
	-

	18 Worn aboveground part
	-
	-
	-
	-

	19 Worn, roots
	-
	-
	native
	-

	20Yellow Eastern Pasque Flower, aboveground part
	1:8 (ф/с)
	1:32
	---
	1:512 (ф/с)

	21 Ferula tatarica Fisch, above ground part
	-
	1:2
	-
	-

	22 Ferula tatarica Fisch, roots
	1:8
	-
	-
	-

	23 Creeping thyme
	1:4
	-
	1:32
	1:16

	25 Аstragalus
	-
	-
	-
	-

	27 Juniper
	-
	-
	-
	-

	Eastern-Кazakhstan region

	1 Dropwort
	-
	1:128
	-
	-

	2 Bloodwort
	-
	-
	-
	-

	4 Great nettle
	-
	-
	1:4 (ф/с)
	1:64

	5 Rosebaywillowherb
	-
	1:512
	-
	-

	6 Origanum vulgare L.
	-
	1:256
	-
	1:64

	7 Agrimony
	-
	-
	1:64
	1:32

	8 Cedre
	1:4 (ф/с)
	-
	-
	1:128 (ф/с)

	9 Wormwood
	-
	-
	-
	1:128 (ф/с)

	11 Spruce fir
	-
	-
	-
	-

	13 Scotch pine
	1:4 (ф/с)
	-
	-
	-

	14 Siberian fir
	-
	1:64
	-
	-

	24 Anomalous peony
	-
	-
	-
	-

	26 Snowdon rose
	-
	-
	-
	-

	28 Juniper
	-
	-
	-
	-

	29 Wormwood
	-
	-
	-
	-

	30Poison parsley 
	-
	-
	-
	-

	Control
	-
	-
	-
	-



From the total number of analyzed plants, only aqueous extracts of creeping thyme and yellowshot (1:64) are isolated by higher rates of fungicidal activity against conditionally pathogenic yeast Candida papapsilosis. At the same time, the activity of water decoction, water infusion and water-alcohol tincture of the yellow arrow is potentially more active (1: 32-1: 64) in a comparative aspect with other herbs. 
As can be seen from Table 8, more plant extracts are characterized by a lack of fungicidal or fungistatic activity against the opportunistic mold fungi Aspergilusniger. Among the studied wild plants of the forest, the complete absence of fungicidal activity against conditionally pathogenic molds is recorded in 13 plants. For 6 oil extracts, the presence of fungistatic properties was revealed only in native extracts (Cedar paw, yellow everlasting, Scotch Pine, Yellow Eastern Pasque Flower aboveground Part, Tatar Ferula Roots, Creeping Thyme). A fairly high fungicidal activity was found in 9 water-alcohol infusions and, three aqueous extracts. Unexpectedly actively suppressed the growth of Aspergilusniger in the first day, aquatic decoctions of plants Cedar paw, Wormwood, Scotch cotton thistle, Yellow everlasting, Yellow Eastern Pasque Flower aboveground part and roots, which indicates the fungicality of these decoctions. As in previous studies, the yellowish aboveground part and roots showed the best activity, which unconditionally showed the pronounced fungicidal activity both against the conditionally pathogenic yeast Candida papapsilosis and the mold fungi Aspergilus niger.
Determination of the minimum bactericidal concentrations (MBC) of aqueous plant extracts by the method of sequential microdivisions and the disco-diffusion method is shown in Figure 16. 
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Figure 16 –Detection results of MBC of aquatic plant extracts

As can be seen from Table 9, when the growth of E. coli and micromycetes is affected by MBC, the diameter of the microorganism growth retardation zone in most cases is in the range of 7 to 15 mm, indicating poor sensitivity of bacteria, yeast and mold fungi to antimicrobial and antifungal components of plant extracts. This makes it possible to state the presence of bacteriostatic and fungistatic properties in aquatic extracts of wild plants studied during the studies. Such a general conclusion can be made on all the studied aqueous products, that is, almost all of them have bacteriostatic properties with respect to E. coli. Similar results are obtained from the analysis of aquatic decoctions of 11 herbs against conditionally pathogenic yeast Candida papapsilosis.
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Figure 17 - Minimum bactericidal concentrations of water infusions (a) and decoctions (b) of dropwort

The remaining 20 aqueous digesters not only did not have bactericidal or fungicidal effects, but also contributed to the active growth of yeast around the discs. The detection of the fungicality of aquatic decoctions of wild forest plants against conditionally pathogenic mold fungi Aspergilusniger showed that micromycete is quite sensitive to a number of decoctions (Bloodwort, Great nettle, Yellow Eastern Pasque Flower) (diameter of the lysis zone from 16 to 24 mm), and in the presence of decoction Siberian fir niger is almost completely terminated.
To establish the presence of helminthocidal effect, we have worked out our own method of accounting for results. At the same time, attention was paid to the naturalness of the behavior of worms, the desire to approach or move away from the wells, the death of worms over a certain period of time, the presence and intensity of the smell of decomposition in case of death, the presence and intensity of hemolysis.
For the presence of each of the signs and its intensity, crosses were placed on the principle: +++ - a pronounced sign, ++ - a pronounced sign, + - a weakly expressed sign. In the absence of results, a "minus" was put. The total amount of "+" was then counted and scores were calculated. The result of the study of anti-parasitic properties in plant extracts of wild forest plants is shown in Figure 18.

Table 9 - Minimum bactericidal/fungicidal concentrations of aquatic decoctions of wild forest plants

	№
	Name of plant raw materials
	Diameter of growth delay zone, mm

	
	
	E. coli
	C. papapsilosis
	Asp. niger

	Аkmola region

	3
	Tanacetum vulgare
	11×14
	-
	10×15

	10
	Dooryard plantain
	-
	14×10
	-

	12
	Curry Plant
	12×11
	12×12
	8×8

	15
	Scotch cotton thistle
	9×9
	-
	-

	16
	Pasque flower
	-
	-
	20×20

	17
	Lomatium dissectum
	7×7
	-
	15×15

	18
	Sawwort,abovegroundpart
	10×8
	-
	-

	19
	Sawwort, roots
	12×12
	7×7
	-

	20
	Yellow Eastern Pasque Flower, aboveground part
	10×10
	7×15
	10×10

	21
	Giantfennel, aboveground part
	10×10
	-
	7×7

	22
	Giant fennel, roots
	8×9
	-
	-

	23
	Thymus serpyllum
	11×9
	-
	8×8

	25
	Аstrogal
	8×8
	13×13
	-

	27
	Juniper
	9×9
	-
	-

	East Kazakhstan region

	1
	Dropwort
	10×8
	12×15
	10×10

	2
	Bloodwort
	9×11
	-
	18×18

	4
	Great nettle
	8×7
	12×14
	20×20

	5
	Frenchwillow
	13×14
	10×10
	-

	6
	Origanum vulgare L.
	10×10
	-
	-

	7
	Agrimony
	7×7
	-
	-

	8
	Cedrine
	12×12
	-
	8×8

	9
	Felonherb
	10×10
	10×9
	-

	11
	Spruce fir
	9×8
	10×10
	-

	13
	Scotch pine
	10×11
	-
	11×15±

	14
	Siberian fir
	10×10
	-
	30×30

	24
	Anomalouspeony
	10×11
	7×7
	-

	26
	Snowdonrose
	10×10
	-
	-

	28
	Juniper
	7×7
	-
	-

	29
	Felon herb
	8×9
	-
	-

	30
	Conium maculatum
	-
	-
	-

	C
	Control
	-
	-
	-



As can be seen from the obtained data on the analysis of anti-parasitic properties in plant extracts of wild forest plants, the best results are distinguished by alcohol tinctures of the following drugs: Dooryard plantain, Yellow everlasting, Scotch cotton thistle, Yellow Eastern Pasque Flower aboveground partandroots, Agrimony, Аstragalus, Scotchpine. Among the aqueous solutions, one can note the influence on worms of the extracts of Juniper and Wormwood, the weaker - Spruce and Astrogal white-necked. Among the oil extracts, one can distinguish extracts of Bloodwort,Greatnettle, Origanum, Dooryard plantain, Siberian fir, Scotch cotton thistle, Sawwaraboveground part and roots. A fairly high fungicidal activity against conditionally pathogenic mold fungi was found in 9 water-alcohol infusions and three aqueous extracts.


Figure 18 - Presence and intensity of antiparasitic properties of various extracts of wild plants

The yellowing aboveground part and roots showed the best activity, which unconditionally showed the pronounced fungicidal activity both against conditionally pathogenic yeast Candida papapsilosis and mold fungi Aspergilusniger. It should be noted that a number of aqueous digestations not only did not have a bactericidal or fungicidal effect, but also had a biologically active effect on yeast, stimulating their growth under in vitro conditions. Pronounced anti-parasitic properties in plant extracts of wild forest plants have not been identified.

3.5 Analysis of resource potential and economic efficiency from harvesting and sale of non-wood forest products
According to the results of evaluation studies of medicinal plants of East Kazakhstan, available for harvesters, it is shown that in the region there are their resource potentials for economic use in traditional and folk medicine. Figure 19 shows the current state of indicators of reserves of medicinal raw materials in the surveyed territory of Kazakhstan part Altai.
[image: ]
Figure 19 - Estimation of reserves of medicinal raw materials in Kazakhstan part Altai 
Table 10 - Stocks of raw materials of certain medicinal plants in Central Kazakhstan for possible annual harvests
	Plant species, harvested part 

	Location and coordinates
	Area occupied by the species, ha
	Exploitation. stock, taboveground mass/roots
	Volume, t
above mass/root

	Serratula coronata L.

	East Kalba ridge in the vicinity of the village Izgutty-Aitykova. The coordinates of the site: 49º 35' 50" north latitude, 82°38'16" east longitude, height - 812 m above sea level
	20 
	-/32,25
	-/6,45

	
	Akmola region, Zerendinsky district, in the outskirts of the village Viktorovka. The coordinates are 52º46'02,3" north latitude, 69º03'07,2" east longitude, height 1501 m above sea level.
	10
	-/59,2
	-/11,8

	Pulsatillauralensis (Zämelis) Tzvelev
	Around the village Karsak, in  Zerendinsky district, Akmola region. The coordinates are 52º56'42,1"north latitude, 68º46'32,0"east latitude, height 1117 m above sea level.
	15
	12,6/-
	2,52/-



In terms of biological productivity, the studied species can be arranged in the following order: "Achillea millefolium L. –Rhaponticum carthamoides (William.) Iljin–Hypericum perforatum L. –Origanum vulgare L. – Inula helenium L.- Sanguisorba officinalis L.–Potentilla erecta (L.)Raeusch. – Tanacetum vulgare L. – Hedysarum sibiricum L.». 
Biological productivity ranges from 1,94 c/ha to 14,64 c/ha. The operational reserve of phytosuch of studied species is characterized by the presence of commercial significance. Species of medicinal plants in descending degree will be arranged in approximately the same order.The range of operational stock changes is within 1,65-10,98 c/ha. The production stock of raw materials is the volume of possible annual procurement.
Thus, the results of the studies are aimed at generating information on the state of the environment in forest ecosystems in all regions of Kazakhstan, using the knowledge obtained in everyday life. Forestry specialists received considerable information on quantitative and qualitative analysis for management decisions, professional responsibility for preserving the stability of the ecosystem in forest areas in any type of activity; economic and social decisions in the field of environmental protection, development of applied aspects in the development of research activities in forest areas.


















CONCLUSION
The importance of non-wood forest resources has especially increased due to the increasing demand for them (primarily for food and medicines) both at home and abroad. Forest vegetation provides many types of non-wood forest products - wild berries, mushrooms, nuts, cones, medicinal and fodder plants, weeds and others. At the same time, the anthropogenic press on forest ecosystems and their components is also increasing, which requires constant monitoring.
Studies have found that the berry and mushroom resources available in the forests of Kazakhstan are not fully used, the needs for them are not satisfied by the population. It is permissible that forest berries and mushrooms will not become the basis of human nutrition, but they cannot be neglected, since they diversify and supplement the diet, positively affect the performance of the human body, bind and neutralize toxic substances entering the body. Field studies have established the biodiversity of 32 species of wild berries, 21 species of edible fungi. The herbarium collection includes dominant 51 species of woody, shrubby, herbaceous plants growing at an altitude 540-1190 m above sea level.
Sugar compounds (glucose, fructose), organic acids, vitamins are the most important for the body from the nutrients contained in forest berries. In berries, vitamin "C" was in the range of 7-45 mg/100 g. In berries, the concentration of glucose was 5-13%, in mushrooms – 1,5-6%. Due to these features, forest plants can serve as components of various natural products, especially children's ones.
Laboratory analyses showed the absence of nitrates in almost all (93%) food plants. Accumulation of heavy metals in berries was 3,44-4,84 mg/kg, according to Zn 8,2-9.3 мg/kg, according to Mn-32,7-37,3 mg/kg, according to Pb- 0,25-0,31 mg/kg, according to Co-0,42-0,43 mg/kg, according to Cd-0,02-0,026 mg/kg. In fungal samples, Pb-0,02-0,03 mg/kg, Cd-0,01-0,02 mg/kg were determined. Contamination of samples with radionuclides for berries is established according to 90Sr 2.41-4.41 Bq/kg, according to 137Cs-3,99-14,09 Bq/kg. For mushrooms and trees (cones, bark, branches), the variation was for 90Sr-7,3-21,8 Bq/kg, for 137Cs 1,83-7,75 Bq/kg. The established concentrations of heavy metals and radionuclides in all samples studied did not exceed the MPC. The most important conclusion established in the course of the studies is that all samples selected meet the requirements of regulatory documents on the criterion of environmental safety. Also, studies of forest resource materials in the field of radiation safety make it possible to recommend their use for economic purposes and harvesting in industrial volumes.
The composition of essential oils in Scotch pine tail, including monoterpenes, sesquiterpenes, terpenoids, is determined. Coniferous tree twigs in the regions can serve as cheap, affordable raw materials for the production of essential oils for local producers as part of the development of small and medium-sized businesses.
Microbiological screening was performed for 31 types of medicinal plants for bactericidal properties against Escherichia coli, antifungal - against yeast Candida papapsilosis and mold fungi Aspergilusniger, antiparasitic activity - against Eiseniahortenis. It has been shown that the pronounced bactericidal properties are distinguished by Dropwort (1: 4-1: 128), Yellow Eastern Pasque Flower, aboveground part (1: 128-1: 512). A short-term bactericidal effect of native solutions of anomalous peony, Astrogal, Snowdon rose, dooryard plantain was revealed. A large number of plant extracts lack fungicidal or fungistatic activity against yeast and mold fungi. With antifungal activity, aqueous extracts of thymus serpyllum and Yellow Eastern Pasque Flower were noted. Yellow Eastern Pasque Flowerhas pronounced fungicidal activity against Candida papapsilosis yeast and Aspergilusniger mold fungi. Pronounced anti-parasitic properties in plant extracts of wild forest plants have not been identified.
The composition of polyunsaturated fatty acids of food plants ω-6 и ω-3 was studied by NMR spectroscopy.
Fragments of studies confirmed by 2 Certificates on registration of intellectual property in Kazakhstan (№ 5723from 19.08.2019; № 11734 from 24.08.2020), Appendix
Based on the results of scientific research, promising types of NWFP for industrial harvesting were identified, the resource potential of the studied types was estimated. The analysis of the studies made it possible to develop recommendations for the organization of state forest monitoring as part of general information systems. Based on the information received, recommendations are made for continuous and safe forest management, timely and qualitative forest reproduction while preserving the ecological potential of forests.
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APPENDIX B 
A typical work schedule, including the stages of the project, the tasks assigned 

	№ N/O
	The name of tasks, activities for the imple-mentation of the tasks of the project 
	Duration
 (in months)
	Beginning and completion of work * (d/m/y)
	Years of project implementation, expected results of project implementation(in terms of tasks and activities) 

	
	
	
	
	2018
	2019
	2020

	1.
	Studythe climatic conditions of the experimental plots 
	03.01.
2018
	30.09.2020
	A comprehensive assessment of the ecological condition of forest areas will be given
	A comprehensive bioecological assessment of the state of non-timber products will be given
	The general condition of forest areas and the quality of non-timber forest products will be assessed

	1.1
	Preparation of the program and methods of work, the study of literary sources
	03.01.
2018
	31.03.2018
	Scientific research programs will be compiled, an algorithm for conducting research will be developed
	
	

	1.2
	Laying of trial plots, study of observations, accounting
	01.04.
2018
	30.06.2018
	Test plots for the collection of by-products of forest products will be laid
	
	

	2
	Monitoring the status of non-wood plant experimental sites
	01.04.
2018
	31.12.2018
	The main biological parameters of by-products of forest products (berries) will be studied
	
	

	3.
	Monitoring the status of non-wood plant experimental sites
	01.04.
2019
	31.12.2019
	
	The main biological indicators of by-products of forest products (mushrooms) will be studied
	

	4
	Monitoring the status of non-wood plant experimental sites
	01.04.
2018
	30.09.2020
	
	
	The main biological by-products of forest products (medicinal plants) will be studied

	4.1
	Assessment of the productivity of afforestation with various schemes for the placement of non-timber products
	01.04.
2019
	30.09.2020
	
	The productivity of berries and mushrooms will be evaluated
	The productivity of the dominant species of medicinal plantswill be evaluated

	5
	Develop an environmentally and economically efficient harvesting technology for non-timber forest products
	03.01.
2020
	30.11.2020
	
	
	Scientifically-based technologies for harvesting forest cultures will be developed

	5.1
	Give an economic assessment of the harvesting and sale of by-products of forest products
	01.07.
2018
	30.11.2020
	The efficiency will be evaluated from the harvesting and sale of by-products of forest products
	The efficiency will be evaluated from the harvesting and sale of forest products
	The efficiency will be evaluated from the harvesting and sale of forest products

	5.2
	Summarize international experience in the use of non-timber forest products
	01.07.
2018
	30.11.2020
	The international experience of using forest cultures in the countries of near and far abroad will be studied
	The international experience of using forest cultures in the countries of near and far abroad will be studied
	The international experience of using forest cultures in the countries of near and far abroad will be studied
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APPENDIX D 
Extract from the order МЗ RК № 611 from 4, April 2011 «Permissible levels of radionuclides cesium-137 and strontium-90» 

Приложение 24
к санитарным правилам
«Гигиенические требования
безопасности и пищевой
ценности пищевых продуктов»
 
 
Допустимые уровни радионуклидов цезия-137 и стронция-90
Коды ТНВЭД ТС: Группы 02 - 20
 
	№
	Группы продуктов питания
	Удельная активность
цезия-137, Бк/кг(л)
	Удельная активность
стронция-90,
Бк/кг(л)

	1.
	Мясо, мясные продукты и субпродукты
	200
	-

	2.
	Оленина, мясо диких животных
	300
	-

	3.
	Рыба и рыбные продукты
	130
	100

	4.
	Рыба сушеная и вяленая
	260
	-

	5.
	Молоко и молочные продукты
	100
	25

	6.
	Молоко сгущенное и концентрированное, консервы молочные
	300
	100

	7.
	Молоко сухое
	500
	200

	8.
	Овощи, корнеплоды, включая, картофель
	80 (600(2))
	40 (200(2))

	9.
	Хлеб и хлебобулочные изделия
	40
	20

	10.
	Мука, крупы, хлопья, пищевые злаки, макаронные изделия
	60
	-

	11.
	Дикорастущие ягоды и консервированные продукты из них
	160 (800(2))
	-

	12.
	Грибы свежие
	500
	-

	13.
	Грибы сушеные
	2500
	-

	14.
	Специализированные продукты детского питания в готовом для употребления виде(1)
	40
	25


Примечания:
(1) - для сублимированных продуктов удельная активность определяется в восстановленном продукте;
(2) - допустимый уровень в сухом продукте.
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APPENDIX G 

Copy of certificate about accreditation «КazSRI of forestry and afforestation amelioration» Мinistry of Agriculture of RК
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APPENDIX H 

Copy of the certificate of implementation of the performed studies` results into the production process
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APPENDIX I 

Copy of Certificate of State Registration of Intellectual Property Object "Development of Technology for Maceration of Unrefined Sunflower Oil with Blueberries" №11734 from 24, August, 2020 аuthors: Satayeva Z.I., Аidarkhanova G.S. 
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APPENDIX J  

Copy of the article from newspaper «Кazakhstani truth» from 11, September, 2020
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r. AcTaHa or «/f;’» MJAZOIS TOA

[ocynapernennoe  yupexnenne  «Komurer  wayku MuHncTepeTBa
ofpazoBanus 1 HAYKH Pecnybanku  Kasaxcran», HMEHYeMOC B JabHeiines
g qui, B e Hpencenarens Abipacunosa b.C., JIEHCTRYIOLIETO Ha OCHOBALI
Honowenis o Komurere Hayku, yTBEPKACHHOrO 1PHKA30M OTRETCTBCHHOIG
cexperapst or 4 moas 2013 roaa No 96, ¢ oxmoii croponbl, 1 AQ «Kaszaxckuit
arporexunseckuil yuusepeurer uM. C. Cefidynannay, umenyemoc o Janbieiinem
Menonuurens, B auue  npeacejarens  Ilpasnenns Kypuwbaesa  AK.
JeHCTBYIONIEro Ha OCHOBANHH YCTaRa, YIBEPKICHHOTO 0T 5 espais 2018 roja.
¢ Jpyroif CTOPOHBI, JANiGe COBMCCTHO HMEHyeMble CTOpOHBI, Ha OcHOBalilN
Bromreroro Kosexea PecnyGamnkn Kasaxceran or 4 exabps 2008 roja. 3axona
PecnyGanxn Kasaxcran ot 18 ¢espains 2011 roga «O naykew, HOCTAHOBICH I
Ipaputenberra Pecnydmnkn Kasaxeran or 25 wmas 2011 roga Ne 575 «OG
yrReprcienin  [Ipauii  6a30BOro,  PaHTOBOIO,  NPOTPAMMIIO-NCACEOO
(uanCcHpoBaNys HAYUHOH H (MI1M) HAYHHO-TEXHHYECKOH ACATEABHOCTHY, NPHKAA
Munmerpa o6pasosanus 1 Hayki PecnyGiukn Kaszaxcran ot 15 asrycra 2017 rona
Ne 410 «O6 yTBepkeHMd  KOHKYPCHOH —AOKYMelTalun  Ha - rpantonoc
(HHRNCHPOBATIHE TI0 HAYUHBIM U (MJIK) HAYHHO-TCXHUHECKHM NPOCKTaMv Ha 2018-
2020 rogwi», npukasos llpesceparcis  Komurera  nayku Munnereperisa
o6pazosatus 1 Hayky PK (o1 26 anBaps 2018 roja Ne 15-1, ot 29 sinsaps 2018
roza Ne 18-13k, ot 1 dempans 2018 roga Ne 20-1k) «OB yrpepEIeHHT PeLlciis
[anuouansHoTo  HAYMHOI'O COBETA O IPaHTOBOM duHancHpoBaliAi HAYUHBIX
peenesosanuii na 2018-2020 rous, petienni HanoHambibIX HayuHbIX COBCTON
1o npuopHTeTaM «JHEPreTHKA H MALIHHOCTPOCHHEY (I1POTOKO 0T 19 siusaps 2018
rona No 1), «Hayka 0 %314 1 3/10poBLE» ([(POTOKOIA OT 19 ssaps 2018 roja No 2
1 01 26 despais 2018 roga Ne 4), «YCTOMHMBOC PA3BUTHC ArpONPOMBILLICHHOND
KoMILIeKed 1 BE30MACHOCTh CETbCKOXO3SICTREHHON MPOYKIMI (LPOTOROIA 01 12
simapss 2018 roza Ne 1 m or 23 dherpais 2018 roma Ne 2), «Panmonanbioc
MCTIONIBIOBAHMC MIPHPOIITBIX PECYPCOR, B TOM UHCIE BOAUKIX PECYPCOR. IEONOII.
llepepaBoTka, HOBHE MaTepuaibl H  TexHonoruu, Gesonacibie MMt i
coneTpykuiiy (mpotokona or 25 aunapa 2018 roaa Ne 2w ot 21 denpans 2018
toja M 3), «Hayuubie ocHoBbi  «MoHi inik En  (obpasomanme XX sexa,
by H/IaMENTANLHELE U IIPUICTAZIHbIE KCCTEA0BaNS B 0GIACTH TYMAHITApHLIX HAYL)»
(upotokona ot 17 ausaps 2018 roqa Ne 1w ot 24 ¢espans 2018 ropa Ne 2)
SaKTIOUNIN HACTOALMI JloroBop (1anee — JLoroBop) 0 HHKECIE/YIOWEM:

Jaxa

Hpeamer roroBOPA
a Wenoanutens npunnvaet Ha ceba obazarennersa.
N0 BBIIOINCHITIO HAYHHLIX UCCICAOBANNIL B pamMKax rocy,

1.1 3aka3uuk nopyua:

@APCTBCHHOTO 3aKata Ha

S
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I [Monuropunr  nenpenecnot | mevar. Peromermaunn: - Han. KATY. mw. Afijtapxanosal’.C.
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