IRSTI 34.27.15

E.B. Zhapparbergenova'®, G.S. Khalikova!, G.B. Alpamyssova?,
L.E. Serikbay?, B.D. Sharapkhan!

1South Kazakhstan State Pedagogical University, Shymkent, Kazakhstan
2South Kazakhstan University named M. Auezov, Shymkent, Kazakhstan
*Bbatirnanvic ywin agmop: elmirazhaffar@mail.ru

Study of local strains of enzymatic microflora of green biomass and of microalgae
obtained from natural local sources

Abstract. The scientific article presents the results of innovative technologies used in the anaerobic
fermentation of biomass of green plants, as well as the cultivation of local enzymatic strains in
elective conditions. At the same time, in the course of morphocytological experiments, the results of
the description of lactic acid bacteria that carry out complete silage in the process of feed production
are presented.

The study of new and economically accessible sources of high-quality protein raw materials is an
urgent problem in modern agricultural biotechnology. One of the solutions to this problem is the
use of microalgae as a source of bio-feed. In a number of countries, single-celled algae Clorella and
Scenedesmus are used for the production of feed protein instead of traditional sources of raw
materials, such as plant resources and the protein mass of microorganisms.

Based on these data, it is obvious that in order to maintain the normal functioning of the body,
timely cell renewal, and a constant synthesis of various forms of proteins, including essential
amino acids, must be carried out. In this regard, many scientific laboratories in the field of
agricultural biotechnology, including Kazakhstan, are intensively engaged in the problems of
providing and increasing the content of feed preparations with essential amino acids.

The article presents the results of scientific research on the microbiological identification of
microalgae living in the rivers of the Turkestan region. In the course of the research work, the
taxonomic identification of local microalgae strains was carried out, as well as their morphological
features were studied. In addition, natural populations were cultured on elective media under
laboratory conditions.

Keywords: micropreparations, local strain, cultivation, microscopic examination, local reservoirs,
resource-saving technologies, microphotography.
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Introduction

The rapid development of agricultural biotechnology coincides with the development of IT
programs and new technologies. As a result, scientists have faced problems in updating traditional
approaches, restoring raw materials and reducing prices, and increasing the speed of production
processes [1].

In this regard, in recent years, many world scientific laboratories have been looking for and
offering innovative methods and solutions to solve the problems of agricultural biotechnology. Due to
the development of the traditional livestock direction in the Republic of Kazakhstan, the use of
microorganisms as resources in the production of animal feed products, acceleration of their enzymatic
capabilities, separation of productive strains from natural microflora, and provision for the production
of feed bioproducts are becoming increasingly relevant. The relevance of these issues is also related to
economic efficiency, as the source of raw materials at affordable prices is one of the most important
factors in these issues [2,3].

Another noteworthy issue of biologics created on the basis of the fermentation of productive
microorganisms is the environmental friendliness of the product. For example, it is important that the
strain purity and quantitative consistency of animal feed biologics allow for maintaining the natural
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balance of soil biota. Thus, the degree of influence on the soil bio-balance of large-scale agricultural
complexes of Kazakhstan, especially in the Southern Territories, remains high.

The Republic of Kazakhstan is one of the countries where traditional agriculture is formed.
Therefore, one of the most important problems of modern agrobiotechnologies is the search for high—
quality and cost-effective protein raw materials.

As a perspective direction of modern agrobiotechnologies, innovative resource-saving animal
feed technologies are being developed. One of the approaches to solving this problem is the use of
microalgae biomass as a source of animal feed. As a result, in a number of countries that traditionally
use protein biomass of micro-organisms with plant resources, Clorella, Scenedesmus, and others are
switching to using microalgae as raw materials [4].

Protein is a mandatory component in the cell of a living organism and therefore performs
important vital functions necessary for the body. For example, the normal proportion of protein in the
body, along with its bioenergetic, regulatory, protective, and catalytic functions, plays a transport,
structural, and storage role at the cellular level. The share of protein in the green biomass of
traditionally used plants is 7-14%, in legumes-25-35%, and in the dry weight of cereals-10-18% [5].

Based on these scientific data, it is necessary to constantly synthesize and deliver proteins from
the cellular level to the full and normal functioning, and renewal of the body. In particular, a lack of
amino acids can cause great harm in this regard, so a decrease in the percentage of these substances in
livestock has an ineffective effect on productivity indicators.

Based on the need for protein feed, many biotechnological laboratories around the world are
looking for alternative raw materials and developing modern technologies for the production of
livestock products. Among the important questions to consider in these studies are economic efficiency
and, consequently, the discovery of raw materials at an affordable price. At the same time, it is also
important to maintain a certain ratio of amino acids in the composition of small proteins that
compensate for the deficiency in the body [6].

One of the most pressing issues of the technology is the excess of one type of amino acid in
malazik and the preservation of the balance of the diet. For example, the International Food and
Agriculture Association (International Organization for food and agriculture), organized within the
framework of the United Nations (UN), recommended a moderate amount of essential amino acids in
proteins. All global protein producers and scientific communities conducting scientific research in this
field use these standards as a benchmark for assessing the nutritional and biological value of various
proteins [7].

Purpose of the work. In the course of the research work, the purpose of the work was to obtain
microphotography, identification, and microbiological research in the laboratory of local (local) biomass of
microalgae and green feed biomass with the systematization of traditional and innovative technologies of
animal husbandry.

Tasks of the work. In the course of scientific practice, the following tasks were planned and
defined::

a) systematization of traditional and innovative technologies of Agriculture;

b) microbiological study of local (local) microalgae biomass;

c) culture and identification of local (local) microalgae biomass;

d) examination of organoleptic parameters of feed;

e) study of local enzymatic microflora in silage of green mass

f) taking microphotographs.

Practical significance of the work. Local microalgae crops can be found in the range of efficient and
low-cost feed and become an affordable source of raw materials for feed biopreparations in local
agricultural complexes.
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Methods of research and objects of the work

The object of research of the scientific work is the population of microalgae on the local Koshkar-Ata
river of the Turkestan region.

The main experiments were carried out using the following research methods: a method of
separating research objects from the natural population; a method of culture using elective factors in
laboratory conditions; the preparation of various micro-preparations, in particular, "vital", "fixed"
preparations; identification by microscopy and microphotography by means of a Trinocular microscope
Leeuwenhoek-870t [8].

Research results and analysis

The practical work is based on a comparison and systematization of technological stages between
traditional agricultural preparations used by modern agricultural complexes and innovative biologics
made from algae.

In the next stage, local algae populations on the Koshkar-Ata River in the southern region were
isolated from the natural environment, and cultivated in an elective environment were carried out.

For the purpose of cultivating microalgae in an elective medium, a semi-liquid agar medium is
prepared and an algae suspension with a sterile hook is installed on the agar surface. The nutrient
medium was pre-sterilized in an autoclave with a temperature of 1210°C for 45 minutes and stored in a
semi-liquid 0.8% form under facultative aerobic conditions. Crops were cultivated under a continuous
fluorescent lamp with a brightness of 2000 lux, maintaining a temperature regime of 25-270°C

From two daily algae crops, micro-preparations "vital" and "smoked" were developed and
microscoped. In the "vital" micro-preparation, green cells were identified using the trinocular microscope
Leeuwenhoek-870t for the Microscopy of crops. The location was determined mainly by filamentous
colonial, single-stranded cells. Figure 1 shows that the cell forms are oblong, and inside the cytoplasm,
there are plate-shaped chromatophores.
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Figure 1. Microalgae preparation prepared by the "vital" method

During microalgae microscopy, a solid observation platform was examined using the
Leeuwenhoek-870t tool, the view lenses were used in the range of X40, and X90 readings, and
microphotographs were obtained using a microscope.

As a result of microscopy, it was proved that pyrenoids are clearly visible in the central area of the
cytoplasm, cell sprouts are not observed, and belong to the population in the vegetative period.
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According to scientists, in adult algae, the formation of sprouts is important for swimming along the
water, but in the two-day algae studied by us, no sprouts were observed.

Based on the identified data, the object of observation was identified as a representative of
Scenedesmus, a relative of green algae belonging to the class of protococcus.

As a result of microscopy of laboratory cultures in a "smoked" micro-preparation, the cell colony
consisted of a long chain of cenobias. When studying the cytological features of microalgae, it was found
that the cell surfaces are smooth, without sprouts, green, and light green in color, and it was proved that
the population is in a young vegetative period.

At the same time, the phenomenon of colonies forming new cenobias through new four or eight
cells was also revealed. The cells were mostly single-row, but it turned out that two-row cenobias were
formed between them.

On the basis of a "fixed" micro-preparation, microphotography was performed and the
morphocytology of cells located separately from the cenobium was monitored. As a result, individual
cells were oblong in shape, elliptical in shape, and the surface of the cell was smooth, mostly of rich green
color. Figure 2 shows that during vegetative ontogenesis, no sprouts were formed along the cells.
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Figure 2. Microalgae preparation prepared by the "fixed" method

The problem of food supply facing the world requires the scientific community to find alternative
technological solutions with new raw materials. Therefore, cheap local resources are the most promising
objects.

At the same time, the issue of high-quality and affordable production of various agricultural
biopreparations is one of the most pressing issues in the Republic of Kazakhstan, is one of the traditional
agrarian-oriented states.

In this regard, in recent years, algae biomass has been widely used in the world's largest
agricultural complexes in the production of livestock biologics. The main reason for this is the economic
efficiency of biomass cultivation, which provides algae with a rich product of valuable amino acids. In
addition, algae cultivation is rapidly developing, and new innovative technologies are being introduced.

For example, enzyme plants for the fermentation of green biomass have been automated, and ways
to maintain elective factors at the technological stage have been simplified. Another advantage of green
biomass fermentation is the ease of preserving the population in the logarithmic phase when the skeleton
of algae reaches the maturity phase in a short time.

The main quality factor of the finished product is biosafety, which should consist of functionally
active components of natural origin. These components are mainly micro-organisms that correct low-
molecular-weight biocompatible substances by enzymes. A special place in this row is occupied by

BECTHMK EHY umetu A.H. Tymuaesa. Cepus Buorozuneckue nayxu Ne 4(141)/2022 17
BULLETIN of L.N. Gumilyov ENU. Bioscience Series



Study of local strains of enzymatic microflora of green biomass and of microalgae obtained from natural local sources

Chlorella Vulgaris, as it belongs to promising microalgae containing chlorophyll.

At the same time, the listed microalgae include various amino acids, a wide range of vitamins,
especially fat-soluble vitamins, and macro-and microelements in biologically effective forms.

Local strains of cultured microalgae in laboratory elective conditions synthesized the amino acids
and carbohydrates they needed by absorbing quantum Photon Energy. In order to control the intensity
of the process, the share of minerals was delivered in a timely manner, and the water level was
maintained at the same level. A sufficient degree of illumination was provided by fluorescent lamps of
the size of 1000 lux.

The factors of the natural environment of the south are most effective for growing microalgae on
an industrial scale, as the temperature and lighting of outdoor pools are quite acceptable. However,
microalgae cultivation technologies have been developed in indoor pool types and belong to a year-
round independent technology.

A neutral nutrient medium is prepared along the closed-type pool, and microalgae with a dense
cellulose Shell are cultivated. In our experimental studies, no differences were found as a result of the
microscopy of populations using two types of cultivators in the same way. In recent years, in the
technology of silencing green mass, biomass is also sprayed using windings with a thickness of 20-23
microns, the degree of elasticity of which consists of a highly active polymer component.

As a result, there is no need to create additional special conditions for silage without air entering
the packaging. At the same time, the consumption of nutrients in silage, especially mechanical waste
and fermentation time are reduced. In silage of green mass, the quality indicators of this feed are
increasing resulting in the high demand in livestock farming. In these technological processes, obtaining
a product from the green mass of feed is considered a self-justifying process, and it costs a technology
that returns the invested funds many times.

During the organoleptic examination of feed silage biomass, the objects of research were taken in
five samples, the results of which are presented in Table # 1.

In order to study the local enzymatic microflora in green mass silage, suspensions were made
from natural silage products along with distilled water and a cultivation period was carried out in the
conditions of a microbiological laboratory. During the cultivation period, 1 ml of the prepared
suspension on a sterile agar-agar nutrient medium was spread out with a Drigal spatula and grown for
24 hours of exposure. The cultivation process was carried out under the conditions of the Memmert
thermostat, at a temperature of 250°C with a humidity of 58%.

At the end of the cultivation exposure, the population characteristics were determined, the
colonies were dense, the size of 7-8 mm, the edges are rounded, the optical properties are semi-blurred,
the color is whitish-yellow, the surface of the colony is folded, the edges are smooth, the facial features
are formed in an agar-agar environment, the structure of the colony is large-grain in shape,
concentrated, the consistency is dense dough-like, the agar growth is revealed. In order to determine the
morphocytological features of colonies, "live" and gram-based staining, Romanovsky-Gimze micro-
preparations were made, and micro photo objective lenses of the trinocular microscope Leeuwenhoek-
870t were used during microscopy.

During the microscopy of the drugs, long-chain colonies, and tiny ball-shaped cells were detected.
Although the population is mostly long-filamentous, it has been found in short-chain, 2-4-celled, and
isolated communities.
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Table 1

Organoleptic parameters of silage biomass

Name Product color | The smell of the | Consistency of Side mechanical
product the product components in the product
1 2 3 4 5
Sample Nel | Yellowish Pleasant, fresh Tight, elastic Clean, without additional
substances
Sample No2 | Lightbrown | Normal, Tight Meets the requirements,
pleasant without additional
substances
Sample Ne3 | Brown Normal Fluff-like Meets the requirement, the
proportion of by-products is
up to 2-3%
Sample Ne4 | Brown-green | Normal Fluff-like Meets the requirement, the
proportion of by-products is
up to 2-3%
Sample No5 | Light yellow Fresh, pleasant Tight, elastic Clean, without additional
substances

The cells were still, Gram - positive, and purple-red in color, and the murein layer was thick and
uniform.

In the Romanovsky-Gimze micro-preparation, round cells with a long chain were observed, and it
was found that the species were in the vegetative active period, without spores and still.

According to this study, no foreign microflora of the partner was detected during microscopy,
which means that the silage passed at normal speed and completely, which indicates that lactic bacteria
enzymatically processed carbohydrates in the green biomass to lactic acid.

The nature of lactic acid bacteria has been identified as local strains of homofermented lactic acid
coccas. The colony consisted of only homofermented lactic acid streptococci, the correct implementation
of the rules of the technological process of silage, the growth of innovative polymer packaging in a
completely anaerobic environment, and as a result, the process of opening only homofermented lactic
acid.

Conclusion

Analyzing the general processes of microalgae technology, its effectiveness in the main livestock
production includes high technology and productivity of the applied stages, as well as the use of natural
compounds. In recent years, advances in computer programming have been introduced in the
production of biologically valuable feed preparations, which allow automation monitoring and control
of the process, simplifying production, and maintaining the biosafety of products at a normal level. This
programming system is also used in microalgae cultivation and is used in large-scale open and closed
pools [9].

From this point of view, with the possibility of economic profitability of production, the quality of
products will improve, and some issues will be resolved quickly and efficiently [10].

Based on these advantages, we considered the issue of considering the local (local) population of
microalgae as a source of raw materials for protein biopreparations, and the following results were
achieved.

First, when comparing traditional feed technologies with algae biomass, it was shown that the
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algae population reaches the logarithmic phase in a short time and is a technological process
independent of the period of the year.

Secondly, in the cultivation and microbiological study of microalgae in an elective environment, it
was found that their rapid reproduction in the active vegetative phase and the rate of formation of
cenobias predominate.

Third, local microalgae crops of the Turkestan region were identified before birth, and biomass
was found as a biologically effective raw material for the production of biologics. As a result of
microbiological studies, the object of observation was identified as a representative of Scenedesmus, a
relative of green algae belonging to the class of protococcus. In the course of scientific experiments, local
microflora cultivation was carried out along the bio-product obtained on the basis of local raw
materials, and a local strain of homofermental lactic acid bacteria was identified.

Biocompatible fermentation technology by wrapping the biocompatible with innovative polymer
windings created a bond anaerobic environment and allowed only uniform homoferment of
Streptococcus bacteria to grow. The use of packaging containing an active polymer component during
fermentation — prevents the development of undesirable volatile acids, such as fatty acids, and acetic
acids, preventing the fermentation of heterofermental lactic acid biomass [11].

The growth of single coccyx lactic acid bacteria in microscopic studies is a confirmation of the
rapid passage of the fermentation phase when full technological requirements are met. At the same
time, the complete oxidation of sucrose compounds in the green biomass to lactic acid has passed, and
the number of bacteria is approaching the end of the stationary phase. The decrease in the population of
lactic acid bacteria is also evidenced by the presence of a pH value of 4.2-4.5 in the medium. Thus,
analyzing the results obtained, the effectiveness of cultivating and fermenting a strain of lactic acid
bacteria isolated from local raw materials as a bio-powder product was proved in order to effectively
guide the technology.
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TaOuem XepriaikTi Ke3gepAeH aabIHFaH )Kacbld O1i0Macca MeH MIUKpPOOaaabIpaapAbIH
depmenTaTuBTI MUKPOGQA0PaChIHbIH XePridikTi ITaMMAapbIH 3epTTey

Anaartna. FriabiMy Makasaga >Kacbla ©ciMAiKTepAiH OMoMaccachlH aHa®pOOTHI alllbITy KediHJe
naligaAaHblAaThlH MHHOBAIMAABIK TeXHOAOIMAAAPABIH, COHAAl-aK >KepridikTti Komkap ata eseHinen
OeaiHim  aaBIHFAaH  MMKpOOaAAbBIpAapABIH  HOTIDKeAepi  KepceriareH.  MopgonmToAOrnsaAbIK
DKCIIEpMMEHTTePAIH HoTIKeAepl cUIaTTall Kedill, >XeM ©HAIpy IIpolleciHAe allbITyAbl >Ky3ere
achIpaThlH CYT KBIIIKBIABI OaKTepusAap>KblH MUKPOOMOAOIMAABIK WMAEHTU(PUKAIMACE >KacaaraH,
COHBIMEH KaTap, 3epTTeAiHreH MIUKpoOaAAbIpAapAblH MUKPOOMOAOTHUAABIK epeKIeAiKTepi KeATipiareH.

JKorapel canaabl aKyblI3 IIMKi3aTBIHBIH JKaHa >KoHe SKOHOMMKAABIK KO KeTiMal Ke3JepiH 3epTrey
Kasipri aybLAIIapyalblAbIK, OMOTeXHOAOIVIICHIHBIH ©3eKTi Maceaeci 6oabi Tabblaaabl. bya maceaenin
6ip mrenrimi-MuKpobaagpIpaapAbl OMOKOpPeK Ko3i peTiHAe naiigaaany. bipkartap eagepae Clorella sxone
Scenedesmus 6ip >kacymaasl Gaaabipaap €CiMAIK pecypcTapbl KoHe MUKPOOPraHU3MAEPAiH aKybl3
Maccachl CUAKTHI 49CTYpAl IIMKi3aT Ko34epiHiH OpHBIHA JKeMAIK aKybI34bl OHAIPY YIUiH KOAAaHbLAaABI.

Ocpl MaziMeTTepre cylieHe OTHIPBIIL, aF3aHbIH KAABIITHI JKYMBICHIH CaKTay YILiH JKacylladapAblH
yaKTBIABI >KaHapybl YIIiH aKybI3ZapAblH opTypai ¢opmasapblH, COHBIH iITiHAe MaHBI3ALI
aMMHKBIIIKBIAAAPBIH  YHeMi cuHTe3dey KaxkeT. OcblFaH 0aliaaHBICTBI  aybld  IapyallblAbIFbI
OMOTeXHOAOTMACEl CalachIHAAFBl KOIITeTeH FhIABIMM 3epTXaHadap, COHBIH iIliHAe Ka3aKCTaHABIK,
3epTxaHaJap >KeMIlel IIperapaTrapblHAa MaHbI34bl aMUHKBIIIKBLAAAPbIHBIH KYPaMbIH KaMTaMachl3
eTy >KoHe yAFaliTy mpo0AeMalapbIMeH KapKbIHABI aifHaABICabl.

Maxkasaga  Typkictan  OOABICBIHBIH — ©3€HAEpiHAe  MeKeHJAEWTIH  MMKpoOaaablpaapAbl
MUKpPOOMOAOTUAABIK COVMKeCTeHAipy OOMbIHINIA FBHIABIMU 3epTTeyAepAiH HaTVDKeAepi KeATipiareH.
3epTTey JKYMBICHI OaphIChIHAQ MUKPODaAAbIpAAPABIH >KepridikTi IITaMMJapbhlH TaKCOHOMUSABIK,
COVIKeCTeHAIpY XKYPTIisiagi, coHaaii-ak 0aapabiH MOP(POAOTUAAIK epeKieikrepi seprreasi. CoHpIMeH
KaTap, TaOUFM IIOIyAsLMsAap 3epTXaHaAbIK JKafdallja DAeKTUBTI OpTada ecipiaal.

Tyi1in ce3aep: MuKpoIrpenapaTrap, JKepriaikTi mrammaap, KyAbTUBaIsaiay, MUKPOCKOIUAABIK,
3epTTey, OKepridiKTi Cy aiAbIHAApBl MEH pesepByapaap, pecypc YHEeMAENUTIH TeXHOAOIUsAAp,
MuKpodoTorpadusi.
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HHOxcno-Kasaxcmanciuii zocydapcmeerinvitl nedazozueckutl ynusepcumem, Illvivmxenm, Kasaxcman
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M3ydeHne MeCTHBIX IITAMMOB (pepMeHTaTUBHONM MUKPOQA0PhI 3e1€HOM 011OMaCcChl I
MIKPOBOAOPOCAei, II0AydeHHbIe U3 IIPMPOAHBIX MECTHBIX MICTOYHUKOB

Annoramms. B mayuHOl craThe mpejcTaBAeHBl pe3yAbTaThl MHHOBAIIMIOHHBIX TEXHOAOTMIA,
UCIIOAB3yeMBIX IIpM  aHa®pOOHON ¢epMeHTalMy OMOMAacChl 3eAeHBIX pacTeHMII, a TakKxke
MUKPOBOAOpOCAeN, BblAedeHHbIX 13 MectHol peku Komkap ara. OmnmcaHbl — pesyabTaThl
MOPQOIUTOAOTMYECKMX HKCIIEPUMEHTOB C I10CAeAYyIOIeil MMKPOOMOAOIMIecKoi MuAeHTupuUKamen
MO/AOYHOKMCABIX OaKTepuil, OCyIIecTBASIONIUX (PepMeHTaluIO B IIpollecce IPOM3BOACTBA KOPMOB, a
TaK>Ke IIpUBeAeHbl MUKPOOMOA0TIYecKrie 0COO@HHOCTH M3y4eHHBIX MUKPOBOAOPOCAEIA.

Vsydyenne HOBBIX M DKOHOMUYECKM AOCTYIIHBIX MCTOYHMKOB BBICOKOKAUeCTBEHHOTO OeAKOBOIro
CHIPbs ABASIETCs aKTyaAbHOM Ip00AeMOli COBpeMeHHOI CeAbCKOXO3ACTBEHHO OMOTeXHOAOTUMA.
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OaHMM U3 pelreHNMit TOM MPOOAEMBI SABASETCS MCIIOAb30BaHNME MUKPOBOAOPOCAEN B KauecTse
UCTOYHMKaA OnokopMa. B psige crpan oanokaerounsie sogopocau Clorella n Scenedesmus Mcrioap3yiorcst
AAsl TIPOM3BOACTBA KOPMOBOTO ©OeAKa BMECTO TpPaAWMIIMOHHBIX WCTOYHUKOB CHIPBsS, TaKMX Kak
pacTuTeAbHbIe Pecypchl 11 OeaKOBasi Macca MUKPOOPTaHM3MOB.

Vcxoas m3 5TUX AaHHBIX, O4EBUAHO, YTO A4S MOAJep>KaHNSA HOPMAaAbHOTO (PYHKIIVOHMPOBAHNS
OpraHu3Ma, CBOEBPEMEeHHOTO OOHOBAEHM: KAETOK HeoOXOAMMO OCYIIeCTBASATH IIOCTOSHHBIN CUHTe3
pasangHbIX GopM OeAKOB, B TOM 4YICAe He3aMeHMMBIX aMIHOKICAOT. B CBsA3M € 5TUM MHOTIVIe Hay4HbIe
AabopaTopum B 004acTy CeAbCKOXO3SVICTBEHHON OMOTeXHOAOTMM, B TOM 4YlMCAe U Ka3aXCTaHCKUe,
VMHTEHCUBHO 3aHUMAIOTCA IpobaeMaMy oOecriedeHNMs] M YBEAUYEHMUs COAep>KaHMS B KOPMOBBIX
IperiapaTax He3aMeHMMBbIX aMMHOKMCAOT.

B crarbe mpeAcTaBAeHBI pe3yAbTaThl HAy4YHBIX WCCA€AOBAaHUII I10 MMKPOOMOA0TNIECKO
UAeHTU(UKaIM MUKPOBOAOpOCAeit, oburtaommx B pekax Typkecranckoir obaactu. B xoge
1ccAe40BaTeAbCKON paboThl Obl1a MpoBejeHa TaKCOHOMMYEeCKas! MAeHTU(UKAIVA MECTHBIX IITaMMOB
MMKPOBOAOpPOCAeN M U3y4deHBl MX Mopdoaornyeckue ocobeHHoctu. Kpome TOro, ecrecrseHHble
MOIy ALY KyABTUBMPOBAAY Ha DAEKTUBHBIX CpeJax B 1a00paTOPHBIX YCAOBMAX.

Karouesnie caoBa: MUKpOIIperiaparsl, MeCTHBIe IIITaMMBI, KyABTUBMPOBaHIIe,
MMKPOCKOIIMYECKOe JcCAeAOBaHMe, JAOKaAbHble BOJOEMbl 1 pe3epByaphl, pecypcocOeperaioniye
TeXHOAOTUM, MUKpodoTOorpadus.
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