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APPLICATION OF FRESH-FROZEN ALLOGRAFTS
IN ORTHOPEDICS

Abstract. At present, bone grafts are widely used in traumatology and orthopedics to replace bone defects, and
there is no doubt that this method is effective. The basic orthopedic directions requiring the involvement of bone
grafts are revision and complex endoprosthetics of large joints, oncortopedia. The requirements for the materials
used are quite high, among them the following can be distinguished: the material used should not only physically fill
the bone volume, but also possess osteoinductive properties, while the possibility of transmission of infectious
diseases must be excluded. The ideal material that is accepted as the "gold standard" is autograft, but due to certain
conditions its use is limited and various methods of allotransplantation are now being widely introduced.

Key words: bone allotransplantation, fresh-frozen allografts, endoprosthetics.

Bone transplantation is the main method of treating bone tissue defects caused by tumors, traumas,
and the consequences of arthroplasty [1, 2]. The "gold standard" for plastics is naturally autografts since
its osteogenic, osteoconductive and osteoinductive properties for a particular individual are perfect [3, 4].
However, for the use of autologous materials there are a number of constraints, so, in the case of bone, the
amount of autograft required for implantation is much larger than the amount of possible sampling [5].
The second, but less restrictive factor is the fact that the graft harvesting is another surgical intervention
with a subsequent pain syndrome, an increase in the time of intervention, and possible complications [6-8].

Currently, in connection with the increase in the proportion of orthopedic interventions of a revision
nature (especially arthroplasty), when there is a deficit of bone tissue, researchers began to pay closer
attention to the development of such an orthopedic industry as orthobiology. Biologists together with
orthopedists study the behavior of tissues after implantation of various grafts, develop new materials for
implantation, develop new methods for inducing integration processes, etc. Thus, alternative orthopedic
materials of allogeneic, xenogeneic or synthetic origin are currently available to orthopedic clinicians
[3,9].

The use of allografts is a competitive alternative to autografts. The first allograft was applied in 1889
by the Scottish surgeon, who successfully compensated for the defect of the humerus with the tibial
allograft in a 4-year-old boy suffering from rickets [10]. Later experience with the use of allografts
expanded, which led to the appearance in the United States in 1949, the first tissue bank [11]. At present,
there is a significant increase in interest in bone tissue allotransplantation, which leads to the appearance
of bone banks in many countries of the world [12].

— 5 —
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The main properties that characterize bone grafts are the following. Osteogenesis is the ability to
trigger bone formation in the presence of living osteoprogenic cells, osteoblasts and stromal cells. Osteo-
inductivity is the ability to induce the differentiation of mesenchymal cells into cells that produce bone
under the influence of growth factors. Osteoconductivity is the potential ability to provide structures
through which vessels and bone-forming cells can migrate to form bone and structural integrity — the
strength of the graft and its resistance to torsion and deformation, which are maximally affected by the
cortical portion of the graft. Integration is the ability of the graft to integrate and become one with the
host's bone and depends on osteogenesis, osteoinductivity and osteoconductivity.

All the proposed materials support bone regeneration due to osteoconduction, but allografts have a
relatively high regenerative potential [4, 13].

Preparation of allografts is a complex, multi-stage processing process aimed at cleaning tissues from
potential immunogenic components and preventing the transmission of infections. By the method of
processing of the allogeneic bone, there are physical and physicochemical methods [14]. Physical
handling allografts include world-wide heat treatment groups (the Maros Telos bone bank system), fresh
frozen and cryopreserved bone [15, 16]. These materials are frozen (below —20 °C) (heat-treated bone),
irradiated (freshly frozen bone) or exposed to cryoprotective agents (dimethyl sulfoxide or glycerol) and
stored at a temperature of about —196 °C (cryopreserved bone). In a freshly frozen and cryopreserved
bone, viable cells can be found, which is even the goal for cryopreservation [15].

Some of the allogenic osteoplastic materials release cells chemically, exposing the bone to several
stages of cleansing and chemical treatment (table).

Chemical agents used to purify the bone from cells of various allogeneic bone-plastic materials

Allografts Chemical agents used

Puros Allograft, Tutoplast® Spongiosablock [17] | Hydrogen peroxide, NaOH, ethanol, acetone

DIZG-bone blocks [18] Peracetic acid is ethanol
C + TBA-bone blocks, Maxgraft® [19] Diethyl ether, ethanol, hydrogen peroxide
TBF-bone blocks Ethanol, chloroform, hydrogen peroxide, sodium hypochlorite

The final drying process, which ensures the long-term storage of bone blocks at room temperature, is
carried out by evaporation of acetone (Puros Allograft, Tutoplast® Spongiosablock), this type of material
is referred to in the literature as solvent-doped bone allografts (SDBA) or freeze-dried (all other
producers) which are often referred to in the literature as freeze-dried bone allografts (FDBA) [20, 21]. In
general, all these materials are classified as mineralized bone allografts (MBA) [22].

The whole process of purification aims to create bone-plastic material that will act as an osteo-
conductive matrix with optimal physico-chemical characteristics without immunogenic properties. It is of
fundamental importance that, after processing, allogeneic bone-plastic materials undergo a check for the
preservation of physical properties and safety.

The Research Institute of Traumatology and Orthopedics has extensive experience in the use of
native, fresh-frozen allografts, and the local bone bank has been operating since October 2007. When
creating a bone bank, we were guided by the recommendations of the American Association of Tissue
Banks (AATB). The main supplier and user of this bank is the Republican Center for Endoprosthetics at
the Research Institute of Traumatology and Orthopedics.

The literature describes the high efficiency of frozen allografts [23]. The intake of freshly frozen
allografts is carried out under aseptic conditions from the corpse or from the living persons (the head of
the femur with joint replacement). A necessary condition is a six-month bone quarantine [24], without the
need for additional bone processing, all osteoinductive proteins remain [25].

Freshly frozen bone is then available in the form of spongy, cortical-spongy or cortical granules, as well
as in the form of chips. Immediately after thawing, the allograft restores the properties of fresh bone [23].

The advantages of this method include the convenience for the surgeon, reducing the operative
trauma for the patient, virtually unlimited bone volume, reducing intraoperative blood loss, the absence of
pain in the donor site, and reducing the time of surgery [23, 25].
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One of the main concerns with the use of transplants of this group is the possibility of transmission of
infectious diseases, of which the most significant HIV infection and viral hepatitis [26]. However, the
instructions developed by the bone bank to select patients, store tissues, maintain documentation guaran-
tee the safety of allogeneity [27, 28]. Another concern is the antigenicity of allogeneity, but it is proved
that when the bone is frozen below -20° C, this risk is significantly reduced [8].

Man W.Y. and colleagues [29] provide information on the positive long-term (14 years) application
of this type of allografts. Storage at low temperatures and compliance with the rules of freezing and
thawing also reduces immunogenicity, which is due to the destruction of antigen-presenting cells in
intertrabecular spaces. The main advantage of freshly frozen allografts treated, in comparison with
allogeneic bone-plastic materials, is better preservation of the biological and physico-mechanical
properties inherent in normal bone [30].

D.J. Costain [31] carried out a comparative study of the use of freshly frozen allotransplants. So, it
turned out that this type of allografts possesses high strength characteristics, is resistant to bending, is
characterized by high fatigue strength, while frost does not affect the differentiation of osteoblasts, which
positively affects the processes of osseointegration. However, the authors also point to the need for further
in-depth study of the use of allografts.

The process of material for allotransplantation begins with an assessment of the head of the femur by
the orthopedist based on the radiographic and computed tomography (CT) data before the fence. This is
done in order to elicit factors that can adversely affect the quality of the bone, for example, foci of lysis,
cystic sclerotic processes and stop the procurement process at an early stage. There is an anamnesis and
serological tests are performed to exclude HIV, HBV, HCV and syphilis from the donor. Only after
receiving negative results of all these analyzes, fetus and further bone processing are allowed. Of the 970
we collected from 2007 to 2015, the head of the femur was suitable for use were 402 heads.

Figure 1 — Clinical example.
A — aseptic instability of the acetabular component of the endoprosthesis with the central dislocation of the acetabular
component of the endoprosthesis.
B is the long-term result of revascular endoprosthetics with alloplasty of the bottom of whirlpool vapdina with freshly

frozen allograft.
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B

Figure 2 — Clinical example.
A — X-ray of the right femur in 2 projections is a giant cell tumor of the proximal femur.
B — a distant result of removing the formation of the proximal femur, the plasticity of the freshfrozen allograft, the
preventive blocking osteosynthesis of the femur.
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The optimal temperature for storage of tissues is not precisely defined and continues to be the subject
of discussions. The temperature of -80° C, recommended by most researchers to store bone grafts, has
been determined empirically. The main motivations were the inactivation of the enzymatic activity and
growth of ice crystals [30]. C. Folsch with co-authors for storage of biological osteoplastic materials for
2 years recommends a temperature of —20 °C, for a longer storage it is recommended that the temperature
must be —80 °C [32]. The recommended cooling temperature in a cold installation is —1 °C per minute
[33], the optimal temperature for thawing of tissues is 45 °C [34].

86.8% (349 heads) of the harvested bone was used in the revision of the hip joint (306 for the
acetabulum and 43 for the plasty of the femur).

During this period, 412 operations of revision hip arthroplasty were performed on the basis of the
Republican Center for Endoprosthetics, of which 213 surgeries were performed with alloplasty.

With defects of the acetabulum type IIA-B allogeneity was used in 160 cases. In 123 cases with
alkalinity, cups of cementless fixation were set and in 37 cases of a cement fixation cup.

86 operations — aseptic revision, 74 — revision after installation of cement spacer and periprosthetic
infection (PPI).

Figure 1 shows a clinical example of the developed aseptic instability of the acetabular component of
the right hip endoprosthesis with the central dislocation of the endoprosthesis cup (figure 1A). With
auditory endopretotomy, bone alloplasty of the acetabulum bottom defect was performed with a freshly
frozen allograft. Separated result 2 years after the intervention (figure 1B), good allograft integration,
stable acetabular component of the endoprosthesis.

Figure 2 shows a clinical example of the use of freshly frozen allografts in oncoortopedics.
A 35-year-old patient with a giant cell tumor of the proximal femur (figure 2A). In a planned order, the
removal of the formation of the proximal femur, plastic with a freshfrozen allograft, preventive blocking
osteosynthesis of the femur is performed. After 2 years, a positive osseointegration of the allograft was
observed in the 2-projection chest radiograph (figure 2B).

Long-term results were studied in 112 patients, the average follow-up period was 49.6 months. It
should be noted that this group of patients is considered one of the most intractable in modern ortho-
pedics. Survival of acetabular components with revision was 89%. Only 12 cases (11%) required a re-
audit and only 4,5% of the patients had septic instability development, while initially revision arthroplasty
with bone plastic surgery in 46% of cases was performed against the background of periprosthetic
infection!

At the same time, there were no cases of transmission of infectious diseases from the recipient to the
donor.

Safety of materials for allogenic bone resorption. In the past, the publication on transmission of
infection and immunological responses as a result of the use of allogeneic bone negatively affected the
reputation of the method. So, Buck R.E. and call. in 1989 described the first case of HIV transmission
through bone plastic [35], and Conrad E.U. with a call. in 1995 [36] — the first case of transmission of
hepatitis C in the negative test of the first generation in the donor. It must be understood that today such
fears are valid only for the unprocessed allogeneic bone. Physico-chemically treated bone carries only
hypothetically residual risks. Transmission of the infection has been documented only for allografts of
untreated treatment, or untreated properly. Since the introduction of the so-called Nucltic Acid Test
(NAT) in 2004, a highly sensitive and specific analysis to detect even a minimal amount of pathogen
genetic material, there have been no cases of transmission of infection in human bone transplantation.

Rare descriptions of cases of allosensitization of recipients of human bone grafts are mainly
associated with the use of fresh or freshly frozen bone [37-39]. The methods available to date do not allow
the detection of donor-specific antibodies in recipients of physico-chemically treated allogeneic bone. It
has been proved that even the incompatible system of tissue compatibility (HLA), which represents a
family of proteins that allows the immune system to distinguish its own proteins from foreign ones, does
not affect the integration of allogeneic bone grafts [40-42].

Treatment of infection with combined use of allografts and antibiotics. Postoperative infections
after joint replacement with significant bone loss often require reconstructive surgery. Treatment of bone
infection after endoprosthetics is still an urgent problem for surgeons. In recent years, the standard
treatment of osteoids has been a gradual aggressive surgical treatment with massive rinsing with pulsating
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jet solutions of antiseptics followed by prolonged systemic use of antibiotics, often in combination with
local antibiotic therapy and subsequent surgical reconstruction of bone defects [43-45]. Nevertheless, the
most important step in the treatment of bone infections is radical surgical treatment with the removal of
dead bone and all foreign materials. In this vein, it is interesting to combine allogeneic bone with
antibiotics for prevention or with bone marrow aspirate in order to speed up bone restructuring. For
example, Y. Chang et al. [46] who established that freshly frozen allografts retain a therapeutically
significant concentration of the recipient's cefazolin, which, for some time after transplantation, is
released into surrounding tissues.

Conclusion. Thus, we have witnessed the effectiveness, and sometimes the inevitability, of allografts
in modern traumatology and orthopedics. At the same time, the demand for allografts is projected to
increase, since an increase in the number of complex orthopedic interventions, including revision joint
endoprosthetics, is annually observed. Currently, a wide variety of allografts has been proposed, the
experience of SRITO on the use of fresh frozen allografts indicates safety and high effectiveness, and
compliance with instructions for their use makes it possible to avoid characteristic complications.
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"HUH TpaBmatosnoruu u oproneanu M3 PK, Acrana, Kazaxcran,
Y HUBEPCHTETCKUI MeUIMHCKHI eHTp ['uccena, IHcceHcKmit yausepcureT 0. dhon JInbuxa,
T'uccen, I'epmanus

AJUIOTPAHCILTAHTAIMSTHBIH
IOPTYPJII 9AICTEPI KEH ITAUJTAJIAHY

Annotanusi. Kazipri yakpITTa TpaBMAaroJOTHsI OHE OpTONEIUAa CYHEeK KeMICTIKTEepiH ajJMacThIpy YIIiH
CyiieKk TpaHCIUTAHTATTapbl KeH NaijallaHajibl, OChl SICTIH THIMIIIN KYMoH TyasipMaiiapl. CyHek TpaHCIUIaHT-
aTTapblH MalfaaHyAbl TaNall eTeTiH HEri3Ti OPTONEeAWsUIBIK OarbITTap — Oy ipi OyBIHAApABI PEBH3HSIBIK KOHE
Kypzeni HIonpoTesey, oHkooproneaus. KojnaHeUIaTBIH MaTepHaliapra eldyip KOFapbl TajanTtap KOWbLIaIbL,
ONAp.IBIH IIIiHAE MBIHATAPABI aTall KeTyre 00Mapl: KOMAAHBUIATEIH MaTepHall TeK CYHEeK KoJIeMiH (PU3UKaJBIK TYpAe
TOJITBIPHIN KaHAa KOWMal, OCTCOMHAYKUMIBIK KacueTrTepre ue 0oy KepeK, COHBIMEH KaTap MH(EKIHSIBIK aypy-
JapAblH Oepily MYMKIHAIMIH OONFbI30ay KaKeT. «AJTBIH CTaHIApT» JeN TAaHBUIFAH KEMILIUTKCI3 MaTephan —
ayTocyiek, Oipak Oenrimi Oip >karmaitnapra OailNaHBICTBI OHBIH MaiijallaHybl IIEKTENreH JKOHE Kasipri yakbITTa
AJUIOTPAHCIUIAHTALUSAHBIH OPTYPJIi 9MIICTEPl KEH SHI131yIe.

Tyiiin ce3mep: cyiiek KeMICTIKTEpiH alMacThIpy, XKaHAMY3aThUIFaH aJUIOTPaHCILIAHTATTAP.

H. JI. Barnenos', R. Shnattler’, A. A. Bestoko6bL108, E. K. Paiimaraméeros’, K. B. Taxun'

'HUH tpaBmaTonorun u opronemun M3 PK, Acrana, Kazaxcran,
Y HUBEPCHTETCKHIT MeIMITMHCKHH teHTp ['nccena, Tuccenckuii yunsepeuter FO. pou JInGuxa,
T'uccen, I'epmanus

INPUMEHEHUWE CBEXE3AMOPOXEHHbBIX AJIVTIOTPAHCIIJTAHTATOB
B OPTONIEANH

AHHOTaIIHﬂ. B HaCTOAIEC BPpEMA B TPABMATOJIOTUH U OPTONCAUN JI1 3aMCIICHUA KOCTHBIX Zle(l)eKTOB UPOKO
UCIIOJIB3YIOTCSI KOCTHBIE TPAHCIUIAHTAThl, HE BHI3BIBAET COMHEHUH U 3¢ dexTrBHOCTL 1aHHOrO Metona. OCHOBHbIE
OpTONeUYECKUe HalpaBJeHuUs], TpeOyIOre MPUBICYEHHS KOCTHBIX TPAHCIUIAHTATOB 3TO PEBHU3HOHHOE U CIIOXKHOE
SHJIONPOTE3UPOBAHNE KPYNHBIX CyCTaBOB, OHKoopToreaus. TpeGoBaHMs K NMPUMEHSIEMBIM MaTepHallaM JOBOJIBHO
BBICOKHE, CPEAM HUX MOKHO BBIICNIUTH CIEIYIOIINE: MPUMEHSEMbIH MaTepHal AOJDKEH HE TONBKO (DPU3MUECKH
3aMOJHATH 00BEM KOCTH, HO M 00JafaTh OCTCOMHIYKTUBHBIMH CBOMCTBAMH, MPU 3TOM HEOOXOIMMO HCKIIFOUUTH
BO3MOKHOCTH Tepeadr MH()EKINOHHBIX 3a0oieBaHUU. MmeambHBIM MaTepranoM, KOTOPBIM MPHUHAT 3a «30JI0TOU
CTaHAAPT» SABJIAETCA AyTOKOCTb, HO B CHIIy OIPE/IEICHHBIX YCIOBUI €r0 HCIOIb30BAHNE OTPAHMUYCHO U B HACTOSIEE
BpEMSI IIMPOKO BHEAPSAIOTCS PA3IMYHbIE METObI AJUIOTPAHCIUIAHTALNH.

KnrodeBble cjioBa: KOCTHas a/IOTPaHCIUIAHTAIMsl, CMEKE3aMOPOXKEHHbIE aJIOTPAaHCIUIAHTAThI, HAONPO-
TE3UpPOBaHMHE.
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ORGANIZATION OF OPHTHALMOLOGICAL ASSISTANCE
TO THE PEOPLE OF EASTERN KAZAKHSTAN REGION

Abstract. The article analyzes the provision with ophthalmologists in the Republic of Kazakhstan and the East-
Kazakhstan region (hereinafter — EKR). The relevance of the study is determined by the high prevalence of eye
diseases and its adjuvant, decreased visual acuity and increased visibility impairment among the population of the
country. The purpose of the study is to analyze the provision of personnel in urban and rural areas of the Republic of
Kazakhstan and the EKR. Statistical methods of research based on the study of the provision of personnel at the
level of primary health care are used. The result of the study is the justification of the need to improve the provision
of personnel with ophthalmic services, especially in rural areas and for the children's population.

Keywords: the availability of ophthalmologists, the incidence of the eye.

Relevance of the topic research. In the Republic of Kazakhstan, as in the OECD countries, work is
underway to implement the WHO Plan for “Universal Access to Eyes health: the Global Action Plan for
2014-2019”. According to WHO estimates, in 2010 there were 285 million visually impaired people in the
world, of whom 39 million were blind. At the same time, 75% of all cases of visual impairment and
blindness are preventable. The two main causes of visual impairment in the world are not corrected
refractive errors (42%) and cataracts (33%) [1]. The total and primary incidence of ocular pathology in the
Republic of Kazakhstan according to the Ministry of healthcare of the Republic of Kazakhstan is
increasing and amounted to 5806.0 per 100 thousand population in 2016. About 1 million people of the
Republic of Kazakhstan with various pathologies of the vision organ are registered annually (5, 6% of the
total population of the country). There is a high primary incidence among children and adolescents (from
0-14 years old, 3131.9 per 100 thousand of the corresponding population) in the Republic of Kazakhstan
[2]. The actuality of the study is related not only to the growing incidence and decreased vision among the
population of the Republic of Kazakhstan, but also to the increase in vision impairment, the main causes
of which are refractive errors, glaucoma, eye injury, diabetic retinopathy, cataracts, age-related macular
degeneration.

Purpose of the study. Carry out a comparative analysis of the availability of ophthalmologists and
eye diseases and its adjuvant in the population of the East Kazakhstan region and other regions of the
Republic of Kazakhstan.

Methods of research. Statistical analysis of data on staffing and morbidity of the population of the
Republic of Kazakhstan and regions of the diseases of the eye and its adjuvant. The material of the study
was the Statistical Digest "Health of the Population" for 2011-2017. Also, the report uses the data of "Eye
Microsurgery", LLP in Ust-Kamenogorsk for 2015-2017.

Results of the study. In the general structure of the incidence of the disease in the Republic of
Kazakhstan, eye disease ranks 5th after respiratory diseases (29372.5 per 100,000 population),
cardiovascular (15,473.4 per 100,000 population), digestive (8802.1 per 100,000 population) and the
genitourinary system (8784.0 per 100 thousand population) [3].
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The overall incidence of ocular pathology is increasing and amounted to 5806.0 per 100 thousand
population in 2016 [3]. Annually about 1 million inhabitants of the Republic of Kazakhstan with various
pathologies of the organ of vision are registered (5, 6% of the total population of the country). The
primary incidence of glaucoma in the Republic of Kazakhstan increased from 70.8 per 100,000 in 2011 to
83.6 in 2012 (an increase of 18%), and to 124.0 in 2016, due to increased detection of pathology in
screening [4, 5].

In the framework of the guaranteed amount of free medical care (GAFMC), ophthalmic care is
provided to the population, including the socially vulnerable and poor, at no cost and includes both
primary and specialized and highly specialized ophthalmologic care [7]. Care for the protection of the
eyes of the population lies at all levels of the medical service. In the EKR centers of organizational and
methodological work is the ophthalmological center of LLP "Eye Microsurgery" located in Ust-Kame-
nogorsk.

Analysis of staffing in the dynamics in accordance with the data of Table 1 (from 2010-2016)
indicates a significant deterioration of the situation with ophthalmologists in the practical health care of
the RK, so if in 2010 the security was in general (city and village) 0.8, then in subsequent years - also -
0.8 per 10 thousand of the population. In urban areas, 1.3 per 10 000 population, in 2011 - 1.2 per 10 000
population, in 2015 - 0.8, in 2016 0.9 for the RK, that is, there is a decrease in the number of ophthalmo-
logists in public health services, especially in PHC.

Table 1 — Data on the availability of ophthalmologists in the dynamics of the RK and EKR for 10 000 population (2010-2016)

2010 2011 2013 2014 2015 2016
A|l|C|V|A|C|V]|]A|C|V|IA|lC|V]A|C|V|IA|lC]|V
RK 08|13(02(08(12(02|08|13(02| 1 [13]02]08]|13/02]09]14]0,2
EKR 091120410912 (04(09]12{03( 1 |1,3]03]09(12]03]09]13]|0,3
A —all; C —city; V —village.

According to the data presented in table 2, it follows that ophthalmologists were provided with 3.0
per 10,000 population in Almaty in 2016), in Astana - 2.0, on average in the RK - 0.9 per 10 thousand of
the population. It should be noted that there is a significant difference (7 times) in the provision of
ophthalmologists for urban (1.4) and rural areas (0.2). Only the East Kazakhstan region (0.9 per 10,000
population) achieved a higher level of coverage by ophthalmologists, however, low levels of
ophthalmology coverage were noted in Almaty region (0.3 per 10,000 population), in Kostanai region
(0.4), in Kyzylorda region (0.5), South Kazakhstan region (0.5). A little higher level of coverage by
ophthalmologists in Akmola, Mangistau regions (0.6 per 10 thousand of the population), and in Atyrau,
West Kazakhstan region, Pavlodar, North Kazakhstan region ophthalmology coverage was 0.7 per
10 thousand of the population. In Aktobe and Karaganda regions, the provision was 0.8 per 10 thousand
of the population. In the analysis of urban and rural areas, low levels of coverage by ophthalmologists
(fluctuations from 0.1 in the South Kazakhstan region, Zhambyl region, Mangistau region, to 0.2 in the
North Kazakhstan region, Kostanai, Karaganda, Atyrau, Aktobe regions) should be noted. In East
Kazakhstan regions the coverage was 0.3 per 10 thousand of population, which is 3 times lower than the
urban area.

The incidence of ophthalmic diseases in the average for the Republic of Kazakhstan was 2465.5 per
100 thousand of the population. When compared with the average prevailing incidence rate in 2016, the
lowest rates were registered in the Atyrau region (1692.2 per 100,000 population), and a higher level in
the Kyzylorda region (3663.6 per 100,000 population), in the Almaty region (3183.8 per 100 thousand
population), Astana city (3153.9 per 100 thousand population). In the East Kazakhstan region, the inci-
dence was 2661.3 per 100 thousand of the population, which is higher than the prevailing level in the RK.

Table 3 presents data on the availability of ophthalmologists for rural district clinics in the East
Kazakhstan region. The total number of the population was 679782 people in 2017 for rural district
clinics, in accordance with the order of the Ministry of Healthcare of the Republic of Kazakhstan No. 238
(2010), with a population of this number, the estimated number of ophthalmologists should be 45.32 staff,

—— |4 ——
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Table 2 — Provision of personnel (ophthalmologists) and incidence of the population
of the regions of the Republic of Kazakhstan with eye diseases and its adjuvant, 2017

Provision of Provision of Provision of Morbidity
ophthalmologists per | ophthalmologists per | ophthalmologists per for 100 thousand
10 000 population 10 000 population 10 000 population | people of eye disease
(total) (city) (villages) and its adjuvant
Republic of Kazakhstan (2016) 0,9 1,4 0,2 2465,5
Akmola region 0,6 1,0 0,3 2447.5
Aktobe region 0,8 1,1 0,2 27257
Almaty region 0,3 0,8 0,2 3183,8
Atyrau region 0,7 1,1 0,2 1692,2
WKR 0,7 1,0 0,3 1898.,8
Jambyl region 0,5 1,0 0,1 2647,6
Karaganda region 0,8 1,0 0,2 1951,1
Kostanai region 0,4 0,6 0,2 1873,3
Kizilorda region 0,5 0,7 0,3 3663,6
Mangistau region 0,6 1,1 0,1 2106,5
SKR 0,5 0,9 0,1 2270,2
Pavlodar region 0,7 0,8 0,3 2660,7
NKR 0,7 1,3 0,2 1855,8
EKR 0,9 1,3 0,3 2661,3
Astana city 2,0 2,0 31539
Almaty city 3,0 3,0 2115,6

Table 3 — Provision of ophthalmologists in rural areas of the East Kazakhstan region, 2017

Eye clir}icg and depgnments Population .Number of rates for ophthalmologists .N“T“'?er of
of district polyclinics estimated actual employed individuals

Abay district 14607 1 1 1 1
Ayagoz district 73266 4,9 3,25 3,25 2
Zyryanov district 68415 4,5 3,5 3,25 3
Besqaraqay district 18885 1,3 1,0 1,0 1
Kurchum district 25732 1,7 1,25 1,25 2
Ulan district 32768 2,2 1,5 1,5 1
Katon-Qaraqay district 24825 1,7 2,0 2 2
Tarbaqatay district 40253 2,7 2,5 2,0 2
Glubokov district 64101 4,3 2,25 1 1
Borodulikhin district 34634 23 2 2 3
Zaysan district 35152 2,4 1,0 1,0 1
Kokpektin district 26827 1,8 1 1 1
Jarmin district 39484 2,6 1,75 1,75 2
Urdjar district 77106 5,1 2 2 2
Shemonaikhin district 45183 3,0 1,25 1,25 2
Ridder district 58544 4,0 4 4 4
Total for CRH polyclinics 679782 45,32 31,25 29,25 30
Pediatric clinics 2,25 2,25 2,25 2
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the actual number of staff -31.25, the number of individuals is 30 doctors. The deficit of doctors was
14 units. It should be noted the difficult situation of pediatric ophthalmology in rural areas - only
2.25 bets, and 2 individuals work.

The conclusion. The analysis of statistical data in the dynamics from 2010 to 2016 showed a low
level of provision of ophthalmologists in the RK as a whole and a very low level of provision in rural
areas (0.2 per 10 thousand population). In East Kazakhstan, the availability of ophthalmologists in urban
areas is at the level of 0.9 per 10 thousand population, which is higher than in other areas. In urban areas,
the supply of ophthalmic personnel is 7 times higher than in rural areas.

Practical recommendations. In the new conditions of the healthcare system of the Republic of
Kazakhstan in the sphere of ophthalmological protection of people, it is necessary to solve not only the
problems with the material and technical equipment of ophthalmologic centers, but, first of all, personnel
issues. It is necessary to create separate programs, roadmaps for improving the situation of the
ophthalmologic service in rural areas, where the deficit of ophthalmologists is more than 70%, and also to
increase the availability of ophthalmologists for the care of children and adolescents.
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HIBIFBIC KA3ZAKCTAH OBJIBICBIHJA
XAJBIKKA O®TAJIBMOJOTUSIBIK KOMEITH YABIMIACTBIPY

AnHoramms. Makanana Kaszakcran Pecryonukacer xane [lbirpic Kazakcran o6ubichinbiH (6yaaH api — IIIKO) odransmo-
JIOTHSUTBIK TOpirepiepMeH KaMTaMachl3 eTily OOWBIHIIA ChIHAKTAH JKAaCaJbIHFAH. 3ePTTEYIiH ©3EKTUIIr XaJblK apachlHAAFbl KO3
JKOHE OHBIH KOCAJKbI alMapaThIHBIH aypyJapblHbIH JKOFapbl Tapallybl, KOPY MYMKIHIIKTEpiHIH TOMEH/EYl MEH Ke3 ChIPKAThl
OOMBIHIIIA MYTEACKTEPiHIH apTTHIPyMEH aHbIKTaTagbl. 3epTTeyaiH MakcaTel — KP sxone LIIKO OoiibIHIIa KanaibIK jKOHE aybUTABIK
JKepliepzie KaapiIapMeH KaMTaMachl3 €Ty OOWBIHINA Talaay >KYprisy. AJFalIKbl MEAWIMHAJBIK-CAaHUTAPIIBIK KOMEK JICHIeHiHe
KajpJlapMeH KaMTaMachI3 eTyiH 3epTTey HeTi3iHJe CTAaTHCTHUKAIBIK 3epTTey OAICTepi maiifamaHsuFaH. 3epTTeydiH HOTIKEC], eH
aJIBIMEH, ayBUIIBIK JKepliepAie JkoHe Oananap YIIiH, 0(TaTbMOJIOTHSIIBIK MEIUIUHANBIK KBI3MET KapIapMeH KaMTaMachl3 eTyiH
apTTHIPY KAXKETTITiHIH Heri3eMeci OOIbI Ta0bUIa bl

Tyiiin ce3mep: opTansMonor qopirepiepMeH KaMTaMachl3 eTiTyi, KO3 XKaHe OHBIH KOCAJIKBI aIllllapaThIHBIH aypYyHl.

T. C. XaﬁuapOBal, I. %K. Kananosa', JI. A. YMGereeBa®

'Kazaxckuii HaIMOHAIBHEIN YHUBEPCUTET UM. allb-Dapadu, Anmatsel, Kazaxcran
9 9 9
TOO «Mukpoxupyprus riaza», Y crb-Kamenoropck, Kazaxcran

OPTAHM3ALNUA OPTAJIBMOJIOI MqECKOﬂuHOMOHlH HACEJIEHHUIO
BOCTOYHO-KA3AXCTAHCKOH OBJIACTH

AHHoOTamms. B crartee mpoBeneH aHa M3 0OECIeUeHHOCTH Bpayamu odranpmoinioramu mno Pecmybmuke Kasaxcran u no
BKO. AKTyanbHOCTb MCCJIEIOBaHHS OIpPEAENACTCS BBICOKOH PaclpOCTPaHEHHOCTBbIO 3a00JICBAHUH IJ1a3 U €ro NPHUAATOYHOTO
anmnapaTa, CHIDKCHHEM 3pDEHMS M NOBBILICHHEM HMHBAJIMIAHOCTH IO 3PEHHIO CPEAM HaceleHus crpassl. Llens uccinenoBaHus —
MIPOBECTH aHAJIU3 00ECIEUCHHOCTH KaapaMu B ropockoit u cenbckoit mectHOcTH PK 1 mo BKO. Mcnonb3oBansl ctatuctuyeckue
METO/Ibl MCCIICZIOBAaHUSI HA OCHOBE HM3Y4CHHUsS OOECIICYCHHOCTH KaJpaMH Ha YPOBHE HEPBHYHON MEIUKO-CAHMTAPHOH MOMOLIH.
Pe3ynbraToM HMCCiIe0BaHus SBISETCS 000CHOBaHHE HEOOXOJMMOCTH MOBBIIICHHS 00ecTieyeH s KaapaMu o TaabMOIOrHYeCcKoil
CIryxOBI, IPEXKIE BCETO B CEIILCKOM MECTHOCTH H JUIS IETCKOTO HACEJICHHSI.

KnioueBble ciioBa: 06ecliedeHHOCT BpadaMu O(TanbMOJIOraMy, 3a001€BaeMOCTb IJ1a3a U €ro MPUAATOYHOTO aIapaTa.
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APPLICATION OF FRESH-FROZEN ALLOGRAFTS
IN ORTHOPEDICS

Abstract. At present, bone grafts are widely used in traumatology and orthopedics to replace bone defects, and
there is no doubt that this method is effective. The basic orthopedic directions requiring the involvement of bone
grafts are revision and complex endoprosthetics of large joints, oncortopedia. The requirements for the materials
used are quite high, among them the following can be distinguished: the material used should not only physically fill
the bone volume, but also possess osteoinductive properties, while the possibility of transmission of infectious
diseases must be excluded. The ideal material that is accepted as the "gold standard" is autograft, but due to certain
conditions its use is limited and various methods of allotransplantation are now being widely introduced.

Key words: bone allotransplantation, fresh-frozen allografts, endoprosthetics.
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INPUMEHEHUME CBEXXE3AMOPOXEHHbIX
AJVIOTPAHCIIVIAHTATOB B OPTOIIEINH

AnHoTanus. B Hacrosimee BpeMsi B TPABMATOJIOTHH U OPTOTICIUH IS 3aMEIIECHISI KOCTHBIX 1e(DEKTOB MIHPOKO
HCTIOJB3YIOTCS KOCTHBIC TPAHCIUIAHTATHI, HE BBI3BIBACT COMHEHUH M 3 dekTuBHOCTH JaHHOTO MeToaa. OCHOBHEIC
OpTOIICAMYCCKIE HAMPABIICHHS, TPEOYIOIINE MPUBICYCHUST KOCTHBIX TPAHCILIAHTATOB 3TO PEBHU3UOHHOE M CIIOKHOE
SHIOTIPOTE3NPOBAHIE KPYIHBIX CYCTaBOB, OHKOOpTOmeans. TpeOoBaHMS K MPHUMEHSIEMBIM MaTepHajaM IOBOJIBHO
BBICOKHE, CPEIM HUX MOKHO BEIICIHTH CIEAYIOUINE: MPUMEHSIEMBIH MaTepruai IOJDKEH HE TONBKO (GU3WYEeCcKH 3a-
MONHATh 00BEM KOCTH, HO M 00JanaTh OCTEOMHIYKTUBHBIMH CBOMCTBaMH, MPH 3TOM HEOOXOIWMO HCKIFOYHTH
BO3MOXHOCTh Tiepenaud WHPEKIUOHHBIX 3a0oieBaHuii. VaealbHBIM MaTepralioM, KOTOPBIM MPUHSAT 32 «30JI0TOH
CTaHIApT» ABISETCSA ayTOKOCTh, HO B CHJIY OIPEIENIEHHBIX YCIOBHN €ro HCIOIB30BAHNE OTPAaHIMYEHO U B HACTOSALIICE
BpeMsI IIMPOKO BHEIPSIOTCS PazINYHBIE METOIBI AJIOTPAHCIUIAHTALINH.

KiroueBble cj10Ba: KOCTHas aJUIOTpaHCIUIAHTAIMS, CMEKE3aMOPOXKEHHBIE aJTIOTPAaHCIUIAaHTAThl, SHAOIPOTE-
3HpPOBAHUE.
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TpaHcmianTanus KOCTH OCHOBHOM MeETOX JieueHHs Ae(eKTOB KOCTHOW TKAaHH, BBI3BAHHBIX OIyXO-
JSIMM, TPaBMaMH, IOCJIEACTBUSIMU 3HIONPOTE3UPOBaHUS CycTaBoB [, 2]. «30/10TbIM CTaHAAPTOM» VIS
TUTACTUKH €CTECTBEHHO SBIISIETCS ayTOKOCTh, TaK KAaK €€ OCTEOTeHHbIE, OCTEOKOHIYKTHUBHBIE U OCTEO-
WHIyKTHBHBIE CBOIMCTBA JII KOHKPETHOTO MHAMBHIYYyMa SIBIISIOTCS coBepiIeHHBIMU [3, 4]. OnmHako, 1is
NPUMEHEHUS] ayTOJNIOTHUHBIX MaTepHajoB MMEIOTCS PSI COCPKMBAIOIIMX (DaKTOPOB, TaK, B CiIydae ¢
KOCTBIO Hallleé BCEr0 HEOOXOAMMBIN Ui MMIUIAHTaLUU OOBEM ayTOKOCTH 3HAYMTEIBHO IPEBOCXOAUT
00BeM BO3MOKHOTO 3a00pa [5]. BropeiM, oHaKo MeHee cIepKUBAaOUIMM (PaKTOPOM SIBIISIETCS TOT (aKT,
9TO 3a00p TpaHCIUIAHTAaTa SBJSIETCS €lIe OAHUM XHPYPTUYECKUM BMEIIATEIILCTBOM C MOCIEAYIOLINM
00JIE€BBIM CUHIPOMOM, YBEJIMUCHUEM BPEMEHU BMELIATEIbCTBA, BO3MOXKHBIMHU OCJIOKHEHUAMH [6-8].

B Hacrosimiee BpeMsi B CBA3M C yBEJIMYEHHEM YJIEIBHOTO Beca OpPTONMEIUYECKHX BMEIATEIbCTB
PEBU3HOHHOTO XapakTepa (0COOCHHO 3HIOMPOTE3UPOBAHIE CYCTaBOB), KOTJa UMeeTcs Ne(UIUT KOCTHOM
TKaHU HCCIIENOBATENX CTalM oOpamaTh Oojee NMPUCTAIbHOE BHUMAHHE Ha Pa3BUTHE TAaKOM OTPAciIH
opToTeNH, KaK opmooduonozua. buomoru COBMECTHO C OpPTONEJAaMH HCCIEIyIOT NOBEACHHE TKaHeH
Mocjie WMMIUIAHTAUUN pPa3iH4YHBIX TPAaHCIUIAHTATOB, IMPOBOISAT pa3pabOTKy HOBBIX MaTEepHAajoOB IS
MMILIAaHTAH, pa3pabaThIBAlOT HOBBIE CIOCOOBI MHAYLMPOBAHMS IPOLIECCOB MHTErpanuu U T.X. Takum
o0pa3oM, opTonenaM-KIMHUIMCTAM B HACTOSINEE BPEMs AOCTYIHBI aJbTEPHATUBHBIC KOCTHO-ILUIACTH-
YECKHE MaTePHAaIbl AJTIOTEHHOT0, KCEHOTEHHOTO MJIM CHHTETHYIECKOTO MPOUCXOoxaeHus [3, 9].

Hcnonb3oBanue aIOTPaHCIUIAHTATOB KOHKYPEHTOCIIOCOOHAs allbTepHATHBA ayTOTPAHCIUIAHTATAM.
[lepBerii amrorpancmianTat Obul puMeHeH B 1889 1. LlloTnanmckum XUPYproM, KOTOPBIA YCIEIIHO
BO3MECTHII JIe(eKT IUICYEBOH KOCTH AIOTPAHCILIAHTATOM OO0ibIIeOepioBOil KOCTH Yy 4-X JIETHEro
MaJlb4yMKa, cTpaaaBiiero paxutoMm [10]. B mocnmemyiomem OMBIT MCIOJNB30BaHUsS aNIOTPAHCILIAHTATOB
pacmupsiicsi, 9yto npuBeno k nossieHuto B CIIIA B 1949 roay mepBoro TkaHeBoro Oanka [11]. B Ha-
cTosdIiiee BpeMs HabIogaeTcs 3HaYNTEIbHBINH POCT HHTEpeca K aJUIOTPAaHCIUIaHTAlMK KOCTHON TKaHH, YTO
MPUBOJUT K MOSABJICHUIO KOCTHBIX 0aHKOB BO MHOTHX CTpaHax mMupa [12].

OCHOBHBIMH CBOICTBaMH, XapaKTEpU3YIOUIMMU KOCTHBIC TPAHCIUIAHTATHI, SIBISIOTCS CIIEIYyIOLIHE.
OCTEOoreHHOCTh — CIIOCOOHOCTH 3aIlyCKa O00pa3oBaHUE KOCTH B NPHUCYTCTBUHU JKUBBIX OCTCOIPOTEHH-
TOPHBIX KIJIETOK, OCTEO0IAaCTOB M CTPOMAIBHBIX KJIETOK. OCTEOMHAYKTUBHOCTh — CIIOCOOHOCTH HHY-
IUpoBaHus IUPPEPHUHIUPOBKH ME3CHXUMAJBHBIX KJIETOK B KICTKH, NPOLYLHUPYIOIIHME KOCTh IO
Bo3nelictBrueM (akTopoB pocTa. OCTEOKOHAYKTUBHOCTh — IMOTCHIMAIBHAS CIOCOOHOCTH OOECTICUCHIMS
CTPYKTYD, 4epe3 KOTOpbIE COCYIbl U (OPMHUPYIOMIHE KOCTh KJIETKH MOTYT MUTPHPOBATh ISl POPMHUPO-
BaHMSI KOCTH U CTPYKTYPHOH LENOCTHOCTH — MIPOYHOCTh TPAHCIIAHTATa M €0 YCTOHYMBOCTH K TOPCHU U
negopManiy, KOTOPHIM B MakKCHMAalIbHOW CTENEHH MOJBEpKEHAa KOPTHKaJIbHAs 4acTb TPAaHCIUIAHTATA.
HHTerpanus — ciocoOHOCTh TPAaHCIIAaHTATa UHTETPUPOBATHCS. U CTAHOBUTHCS €IUHBIM LIEJIBIM C KOCTBIO
X03s5MHa U 3aBUCUT OHA OT OCTEOr€HHOCTH, OCTEOMHIYKTUBHOCTH U OCTCOKOHIYKTUBHOCTH.

Bce mpennokeHHble MaTepHaibl MOAICP)KUBAIOT KOCTHYIO pereHepauuio Onaromapsi OCTEOKOH-
OYKIMH, OJHAKO HMMEHHO aJUIOTPAHCIUIAHTAaThl 00JaJar0T OTHOCHUTENBHO Haubojee BBICOKHUM pere-
HEpaTHBHBIM MOTeHITHaIOM [4, 13].

[loaroroBka ayIOTPaHCIUIAHTATOB CIIOKHBIA, MHOTOATAITHBIN Mpolecc 00pabOTKH, HampaBlIeHHBIN
Ha OYMCTKY TKaHEH OT MOTEHIHAIbHBIX MMMYHOT€HHBIX KOMIIOHEHTOB M INPENOTBPALICHUE Ieperadyu
nHdeknuii. [To cmocody 06paboTKK AIMIOreHHON KOCTH CYIIECTBYIOT (pU3HYeCKUi M (PU3UKO-XUMHUYCCKHN
Metoabl [14]. AnnorpaHcmiantaTel (U3UUEcKod 00pabOTKM BKIIOYAIOT PacIpOCTpAaHEHHBIE MO BCEMY
MUpPY TPYIIEI TepMHUYecKoil oOpabotku (MapOyprckas cuctema KocTHoro OaHka kommanud Telos),
CBEKE3aMOPOKCHHYI0O W KPHOKOHCEPBHPOBAHHYIO KOCTH [15, 16]. DT MaTepwaibl 3aMOpaKHBAIOTCS
(mmxe —20 °C) (tepmudecku o0OpaboOTaHHAs KOCTh), OONydaroTcsl (CBEXKE3aMOpPOKEHHAsT KOCTh) HITH
MOJIBEPraloTCsl BO3JICHCTBUIO KPHO3AIIUTHBIX areHTOB (IUMETHI CYJIb()OKCH] WU TIAULEPUH) U XPaHITCS
mpu Temmeparype okoio -196 °C (kpuokoHCEepBHpPOBaHHAS KOCTh). B CBeXe3aMOPOKEHHOW W KPHOKOH-
CEPBUPOBAHHOW KOCTH MOTYT OBITh OOHApy>KEHBI KH3HECIIOCOOHBIE KJIETKH, YTO JaXKe SIBISETCS LENbIO
MpU KpUOKOHcepBauuu [15].

YacTh aJUIOTEHHBIX KOCTHOIUIACTUYECKUX MAaTEepHajoB H30aBISIOT OT KJIETOK XHMHYECKHM CIIO-
co00M, rmoiBeprasi KOCTb HECKOJIbKUM 3TaraM OYHINEHUS 1 XUMUYeCKOi 00paboTKH (Tabnuia).

OxoHYaTeNbHBIN MPOLECC BHICYIIMBAHUS, KOTOPHI OOecreunBaeT ITUTEIbHOE XpaHEHHE KOCTHBIX
0JIOKOB TIpM KOMHATHOM TeMIlepaType, OCYLIeCTBIsIeTCs MyTeM BeiapuBanus anerona (Puros Allograft,
Tutoplast® Spongiosablock), maHHBIM THI MaTepualoB B JUTEpaType UMEHYETCS KakK O0E3BOYKCHHBIC
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XUMHUYECKHE AreHTbl, HPUMEHAEMBI 1JI1 OUUILICHUSA KOCTU
OT KJIETOK Pa3JINYHBIX AJUIOT€HHBIX KOCTHOIUIACTUYCCKUX MATCPUAJIOB

AJUI0TpaHCIUIaHTAT ITpuMeHsieMble XMMUYECKUE areHThI
Puros Allograft, Tutoplast® Spongiosablock [17] IMepexuch Bogopoaa, NaOH, stanon, aneron
DIZG-xoctabie 610ku [18] [lepyxcycHast KUCIOTa — 9TAaHOI
C+TBA-kocTHbie Gokn, Maxgraft® [19] Jvatrnadup, 3TaHOIN, TePEKKUCh BOAOPOIa
TBF-kocTHBIE O510KH OraHoI, XJI0pohopM, IEPEKUCh BOJOPO/IA, THIIOXJIOPHUT HATPHS

pacTBOpHUTENIEeM KOCTHBIe amoTpaHcmantatel (SDBA) unm BeICymieHHBIE 3aMOpaskuBaHHEM (Bce
OCTaJIbHBIE MPOU3BOIUTENHN), KOTOPBIE B JINTEPAType YacTO HA3bIBAIOT MCCYIIEHHBIE 3aMOpaKMBaHHEM
KOCTHBIE aisioTpaHciuianTartsl (freeze-dried bone allografts (FDBA)) [20, 21]. B uenom, Bce 3Tu MaTte-
pHalbl OTHOCIT K MHHEPAIM30BAaHHBIM KOCTHBIM alIoTpaHcIutaHTaTam (mineralized bone allografts
(MBA)) [22].

Becp mporecc OUMINEHHS CTaBHUT IENIbIO CO3/IaHHE KOCTHO-IUIACTUYECKOr0 MaTepHualia, KOTOPBIH
BBICTYIIUT B KQUE€CTBE OCTEOKOHAYKTHBHOI'O MATPHKCA C ONTUMAJIbHBIMH (PU3MKO-XUMHUYECKHMHU XapaK-
TepUCTUKaMH 0€3 WMMYHOTCHHBIX CBOHCTB. [IpMHIIMIIMAIBHO Ba)KHO, YTOOBI TOCIIE O00pabOTKH aiio-
TeHHBIE KOCTHO-IIACTUYECKUE MaTepHalbl IPOXO TN MMPOBEPKY HAa COXPAHHOCTh (PU3NIECKUX CBOUCTB H
0e30macHOCTb.

HHU tpaBmaroioruu u opromeauu oOnagaeT OONBIIMM OINBITOM NPUMEHEHUS HATUBHBIX, CBE-
KE3aMOPOKCHHBIX AaJUIOTPAHCIUIAHTATOB, JIOKAJIbHBIM KOCTHBIH OaHK (YHKIMOHUPYET C OKTAOpA
2007 ropa. Ilpu co3gaHum KOCTHOro 0aHKa MBI PYKOBOJCTBOBAJINCH PEKOMEHIAIMAMH AMEPHKaHCKON
acconmanuu bankoB Tkaneit (guidelines of The American Association of Tissue Banks (AATB)).
OCHOBHBIM IIOCTaBIIMKOM M II0OJIb30BATEJIEM NAHHOTO OaHKa sBisieTca PecnyOiaMKaHCKUI LEHTP 3HIO-
nportesupoBanus npu HUM TpaBmMaToa0ruu U OpToneuu.

B nuteparype omnmceiBaeTcs BhICOKas 3((QEeKTUBHOCTh 3aMOPOKEHHBIX aJUIOTPAHCIUIAaHTAaTOB [23].
3a00p CBEXE3aMOPOXKECHHBIX AIOTPAHCIJIAHTATOB MPOU3BOAUTCS B aCENTHYECKUX YCIIOBHAX OT TpyIa
WINM OT JKUBBIX JIHII (TOJOBKHM O€APEHHBIX KOCTEH MpH AHIONPOTE3MPOBAHUU CycTaBoB). HeobxomumbiM
YCIIOBHEM SIBIISIETCSl IIECTUMECSIYHBIH KapaHTUH KOCTH [24], mpHU 3TOM HET HEOOXOAMMOCTH OTIOJHH-
TeIhHON 00pa0OTKU KOCTH, BCE OCTEOMHAYKTUBHBIE OCITKH COXpaHstoTes [25].

CBexe3aMOpOKeHHAasl KOCTh 3aT€M JOCTYIIHA B BUAE TIy0YaThIX, KOPTUKAIbHO-TYOUaThIX WM
KOPTUKAJIBHBIX TpaHyJl, a TakXe B BHIE 4YHICOB. ToTyac mocie pa3MOpO3KH ajuIOTpaHCILIaHTAT
BOCCTaHaBJIMBAET CBOMCTBA CBexel koctu [23].

[IpeumymiecTBa AaHHOIO METOAA BKJIIOYAKOT YJOOCTBA Ui XUPYpra, yMEHBIIEHHE ONEpPaTHBHON
TpPaBMbI JJISl MAIMEHTA, MPAKTHYECKH HEOTPAaHHYCHHBIH 00BEM KOCTH, CHH)KEHHE WHTPAaOIeparOHHON
KpPOBOIIOTEPH, OTCYTCTBHE OOJIE3HEHHOCTH IOHOPCKOTO y4acTKa, YMEHBIICHHWE BPEMEHH OIEpPaTHBHOIO
BMeraTenbcTBa [23, 25].

OnHO U3 OCHOBHBIX OMACEHUIl MpPU MCIOIB30BAHUM TPAHCIUIAHTATOB JAHHOW TPYMIBI 3TO BO3MOXK-
HOCTh TepeAayn MHPEKIHOHHBIX 3a0o0JieBaHWi, U3 KOTOpBIX Hambosee 3Hauumble BUY-undexuums n
BUPYCHBIN renatut [26]. OmHAKO WHCTPYKIUH, pa3paboTaHHbIE KOCTHBIM OaHKOM IO 0TOOPY MalleHTOB,
XpaHCHHIO TKaHEH, BEICHUIO TOKYMEHTAIIMH TapaHTHPYIOT OE30MacTHOCTh autokocTH [27, 28]. Eme oxna
00€CTIOKOEHHOCTh aHTUTEHHOCTh AJUTOKOCTH, OJHAKO JOKa3aHO YTO MpH 3aMOpo3ke KocTu Huxke -20 °C
CYIIECTBEHHO CHUXAETCsI NaHHBIN puck [§].

Man W.Y. u komiern [29] mpuUBOIAT CBEACHHS O IOJIOKHTEIHLHOM aonrocpodroM (14 mer) mpu-
MEHEHUHM JAaHHOTO BHJA AJUIOTPAHCIUIAHTATOB. XpaHEHHWE MpPU HU3KHX TEMIIepaTypax M COOJIOIeHHE
MpaBUJI 3aMOPO3KH UM OTTaMBaHUs TAKXKE CHIDKAET WMMYHOT'€HHOCTb, YTO OOYCIIOBIICHO pa3pylICHHEM
AQHTUTEH-TIPEICTABISIOMINX KIETOK B MEKTPAOEKYJUISIPHBIX MPpOocTpaHcTBaX. OCHOBHBIM MPEUMYIIECTBOM
CBE)KE3aMOPOXKEHHBIX aJUIOTPAHCIUIAHTATOB, IIOABEPTHYTHIX 00pabOTKe, IO CPAaBHEHUIO C AJUIOTCHHBIMU
KOCTHO-TUIACTHYECKUMH MaTepuallaMH, SIBIACTCS Jydlllee COXpaHeHHE OWOJOTMYecKHX H  (DU3HKO-
MEXaHUYECKUX CBOMCTB, MPUCYILIUX HOpMallbHOH KocTH [30].

D.J. Costain [31] mpousBen CpaBHHTETLHOE HCCIICIOBAaHHUE IPHUMCHCHHS CBEXKE3aMOPOKESHHBIX
AIJIOTPaHCIIaHTOB. Tak, OKa3alloch, YTO JaHHBIH BUJ AJIOTPAHCILIAHTATOB 00JIaaeT BHICOKUMH TPOY-
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HOCTHBIMHM XapaKTEPUCTUKAMH, YCTOMYMB Ha HW3rHO, XapaKTHPUY3ETCSl BBICOKOH YCTaJOCTHOM MpOd-
HOCTBIO, IIPU 3TOM 3aMOpO3Ka He BiIUsAeT Ha Iud¢epeHIHpOBKY OCTE00IAaCTOB, YTO IOJOKUTEIBHO
BIIMSIET Ha MpOLEcCH OocTeonHTerpanui. OJHAKO aBTOPHI TakkKe YKa3bIBalOT HA HEOOXOAMMOCTH IPO-
BEACHUS JAIbHEHIIEero yriTyOJIeHHOT0 HCCIeJOBaHMs TPUMEHEHUS aJUIOTPAHCIIAHTATOB.

[Iponecc marepuana 1 aJUIOTPAHCIUIAHTALIMK HAYMHAETCS C OLIEHKH OPTOIIEAOM T'OJIOBOK OeapeH-
HBIX KOCTEW Ha OCHOBAaHWH JaHHBIX pPeHTTreHorpaduu u KoMmmbioTepHOU ToMorpaduu (KT) mepen 3abo-
poM. DTo aenmaercs AJsl TOTO, YTOOBI BBIBUTH (DAaKTOPHI, CIIOCOOHBIE HETAaTUBHO OTPAa3HUTHCS HA KauecTBE
KOCTHU, HAIIpUMEP, OYaru JIM3KCa, KUCTO3HO-CKICPOTHUECKHUE MIPOLIECCHl M OCTAHOBUTH MPOLIECC 3arOTOBKU
Ha paHHeM dtane. CoOupaeTcs aHaMHE3 U BBIOJIHSIOTCS CEPOJIOTHUECKHE TECTHI U1 ucKmoueHus BUY,
HBV, HCV u cudunuca y nonopa. Tolbko mociie TONXyYEHHsT OTPUIIATEILHBIX PE3yIbTaTOB BCEX DTHX
aHaJIM30B JOMyCKaeTcst 3a00p U nanbHeimas o0paborka koctu. 13 970 3ab6pannbix Hamu ¢ 2007 o 2015 T.
TOJIOBOK O€IPEHHON KOCTH MPUTOAHBIMA K IPUMEHEHNT0 OKa3anch 402 TOJIOBKH.

OnTuMansHas TeMIeparypa Ajs XpaHeHHs TKaHEel TOYHO He ompezesieHa U MPOAOIIKAeT 0CTaBaThCs
npeaMmeroM auckyccuit. Temmeparypa —80°C, pe- KOMEHIOBaHHAS OOJBITHHCTBOM HCCIICIOBATEICH IS
XpaHEHUs] KOCTHBIX TpPAHCIUIAHTATOB, OMNpeJeieHa SMIupuyeckd. OCHOBHBIMH MOTHBaMH ObUIH
WHAKTUBAIM (epMEHTATHBHON aKTUBHOCTHU U pocTa Kpuctamios jibaa [30]. C. Folsch ¢ coaBropamu s
XpaHeHus1 OMOJOIMYECKUX KOCTHOIIACTUYECKUX MATEpUasoB B TEUEHHE 2-X JIET PEKOMEHAYeT TeMIle-
patypy —20 °C, nns Oonee JUIMTENBHOTO XpaHEHUs UM pekoMeHayeTcs Temnepatypa —80 °C [32]. Peko-
MEH/IOBaHHas TeMIlepaTypa OXJIaXIEHHUSA B X0J0f0BoH ycraHoBke —1 °C B MuHyTY [33], onTUManbHOH
TeMIepaTypou /Ui oTTauBaHus TKaHed sBisierca 45 °C [34].

86,8% (349 roioBOK) 3arOTOBIEHHON KOCTH HCIIOJB30Bajach NMPH PEBU3MOHHOM IPOTE3UPOBAHUHU
TazobeapeHHoro cycraBa (306 miId IUTACTUKHM BEPTIY)KHOW BMAmWHBI U 43 sl TJIACTHKA OeIpeHHON
KOCTH).

3a 3T0T cpok Ha 0aze PecmyOnmkaHCKOTO LEHTpa SHAOIPOTE3UPOBaHMs MpoBeaeHo 412 omneparuit
PEBU3UOHHOTO DHAOIPOTE3UPOBAHUS TA300€APEHHOTO CYCTaBa, U3 HUX C aJIOTIACTUKOM 213 omeparmid.

A b
Pucynok 1 — Knuauueckuii npumep.
A — acenTuyeckas HeCTaOMIEHOCTh BEPTIIY>KHOTO KOMIOHEHTA SHAONPOTE3a C HEHTPAIbHBIM BEIBUXOM BEPTIIYKHOTO KOM-
MOHEHTa SH/I0MPOTE3A.
b — ornaneHHsl pe3ysbTaT peBU3HOHHOIO 3HIONPOTE3UPOBAHUS € AJUIOIIACTUKON JHA BEPTIITYXKHOM BalJUHBI CBEXKE3a-
MOPOKEHHBIM aJUIOTPAHCIIIIAHTATOM.
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b

Pucynok 2 — Knuanueckuit npumep.
A — pertrerorpadus npaBoro 6eapa B 2-X MPOESKIHAX — THTAHTOKIIETOYHAS OIyX0Jb MPOKCHMAIBHOTO OTena Oeipa.
b — oTnaneHHBIN pe3ynbTaT yAaneHus 00pa3oBaHUs IPOKCUMAIBHOIO OT/eNna OeApEeHHOH KOCTH, IUIACTHKH CBEpa3aMopo-
JKEHHBIM aJUIOTPAHCIUIAHTATOM, IIPEBEHTUBHOTO OJIOKHUPYIOIIET0 OCTEOCHHTE3a OeAPEHHON KOCTH.
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[Ipu nedexrax BepTmykHOU BranuHbl Tumna IIA-B ammokocts Oblta ncnonbs3oBaHa B 160 ciydasx. B
123 ciydasx ¢ aJUTOKOCTBHIO YCTaHABIIMBAIW YaIlKM OCCIIEMEHTHOHN (uKkcanuyd W B 37 Ciydasx Yaliku
HEeMEHTHOH (ukcanum.

86 omepanuii — acenTuyeckas peBH3Ms, 74 — peBH3Ms IOC]e YCTAaHOBKM I[EMEHTHOTO cClieiicepa U
nepuripote3noit napexuuu (I111N).

Ha pucynke 1 mpuBeaeH KIMHAYECKANA IPUMED Pa3BUBIICHCS aceNTHUECKONH HECTaOMIHLHOCTH BEPT-
JY»KHOTO KOMITIOHEHTa 3HJOMPOTE3a MPaBoro Ta3o0ePeHHOr0 CyCTaBa C HEHTPAILHBIM BHIBUXOM YaIlIKH
sunonpote3a (pucyHok lA). Ilpu peBH3MOHHOM 3HIONPEOT3UPOBAHMU BBHINOJIHEHA KOCTHAs ajllo-
IUTACTHKA AedeKTa 1Ha BePTIyKHOH BIIaAMHBI CBE)XE3aMOPOKEHHBIM aJUIOTPAaHCIUIaHTaTOM. OTAeIeHHbIH
pe3ynbTaT uepes 2 roja mocie BMemaTenscTBa (pucyHok 1b), xopornas uHTerpamus aioTpaHCIUIaHTaTa,
CTaOMIIBHBIN BEPTIYKHBIH KOMIIOHEHT SHAONPOTE3a.

Ha pucynke 2 mnpuBeneH KIMHMYECKHH IpUMEp NPUMEHEHHS CBEXE3aMOPOXKEHHBIX aJIOTPaHC-
TUTAHTaTOB B OHKOOpTOMneauu. IlannenT, 35 neT ¢ THraHTOKJIETOYHON OMyXO0JIbI0 MPOKCHUMAIIBHOTO OT/IeNa
OenpeHHON KocTH (pHCYyHOK 2A). B mnaHoBOM mopsiike BBHINONHEHO yJalleHHE 00pa30BaHMS MPOKCH-
MaJIBHOTO OTAeNa OeIpeHHOH KOCTH, IUIaCTHKa CBEPa3aMOPOXCHHBIM aJUIOTPAHCIUIAHTATOM, IPEBCH-
THBHBIN OJOKUPYIOIMUN OCTEOCHHTE3 OeapeHHOo# kocTh. Yepes 2 roga Ha KOHTPOJBHOH peHTTEHOTpaMMe
Oeapa B 2-x mpoeknusix (pucyHOK 2B) monoKuTepHas OCTCOMHTETpaIusl aUIOTpaHCIIaHTaTa.

OTtnaneHHple pe3ynbTaThl U3ydeHsl y 112 manueHToB, cpenHuil cpok HaOMroAeHus cocTaBui 49,6 mMe-
csnes. HykHO oTMeTuTh, 4TO JaHHas IpyIIa MAlHEHTOB CUMTAETCsA ONHON U3 CaMbIX TPYIHOKYpHUpYe-
MBIX B COBPEMEHHOI opTomnennu. BepkuBaeMoCTh aneTalysIsIpHBIX KOMIIOHEHTOB C peBHU3HMEN COCTaBMIIA
89%. JIumwe B 12 cmyuasx (11%) nonamgoOunocs NOBTOPHAsI peBU3US U TOIBKO Y 4,5% manueHToB ObLIO
JUAarHOCTHPOBAHO Pa3BUTHE CENTHYECKONH HECTaOMIBHOCTH, B TO BpeMs KaK M3HaYaJbHO PEBHU3MOHHAS
apTpoIUIacTUKa C KOCTHOHM TUIacTHKON B 46% ciy4aeB Obla BBIIIOJHEHA HA (OHE MEpHIIPOTE3HON WH-
¢dexuun!

[Ipu 5TOM He OBUIO 3apErHCTPUPOBAHO CIydyacB Iepenadyd MHPEKIMOHHBIX 3a00eBaHUH OT peLu-
IIHEHTa K JOHOPY.

be3onacHocTh MaTepHaJioB MJIsl AJNJOTeHHONl KOCTHOM miacTuku. B mponuiom myOnukanuu o
nepeaade MHOEKIUHM M UMMYHOJIOTHYECKUX PEaKUHUsIX B pe3yJbTaTe MPUMEHEHHUS alJIOreHHOH KOCTH
HETaTHBHO CKa3aJMCh Ha pemytanmuu Merona. Tak, Buck R.E. u xomi. B 1989 ommcanm nepBbiii ciaydait
nepenaun BUY uepes koctHyto miactuky [35], a Conrad E.U. ¢ xomt. B 1995 r. [36] — nepBslii cityuait
nepepaun renaruta C Ipu HEraTMBHOM TeCTE MEPBOTO IMOKOJEHHUS y AoHopa. Hajgo monmmath, 4ToO
CeroJHs TaKWe OMACCHMs CIPaBEIUIMBBI TOJBKO IJIsI He 0OpaOOTaHHOM aJUIOreHHOH KocTH. PU3MKO-
XMUMUYECKH 00paboTaHHasi KOCTh HECET JIMIIb IT'MIOTETHYECKH OocTaTouHble pucku. Ilepenaya nuHbexnmun
Obula 3aJOKyMEHTHpPOBaHA TOJBKO MAJS aUIOTPAHCIUIAHTATOB HEMpPOIIEANINX OO0paboTKy, 1ubo He-
00paboTaHHBIX JHOKHBIM 00pa3oM. C MmomeHTa nosBieHus B 2004 roay Tak HazpiBaeMoro Nucltic Acid
Test (NAT), BBICOKOYYBCTBUTEIHLHOTO U CIICIH(PUICCKOTO aHAIM3a JUTSI BEIIBIICHUS JaKe MUHAMAILHOTO
KOJIMYECTBA TCHETUYECKOTO MaTepHaja MaTOreHOB, CIy4aeB INepefadn WHPEKINH MPU TPaHCIUIAHTAIH
YeJI0BEYeCKOM KOCTH OIMCaHO He OBLIO.

Penxue omucaHus CilydaeB aUIOCEHCUTU3ALMM PELUIMEHTOB YEJIOBEYECKUX KOCTHBIX TPaHCIUIAH-
TaTOB B OCHOBHOM CBSI3aHBI C MIPUMEHEHHEM CBEXKEH WIIN CBEXe3aMOpOKeHHOU kocth [37-39]. Mmero-
HIMecs Ha CETOAHAIIHUN JACHb METOJBl HE MO3BOJISIOT BBISBUTH TOHOP-CIIEHU(UYHbIC aHTHUTENA Y PELH-
MHEHTOB (PU3UKO-XUMUYECKH 00pabOTaHHON alIoreHHON KocTu. [lokazaHo, 4To Jake HECOBMECTHMAsI IO
cucteMe TkaHeBou coBmectuMmoctu (HLA), KoTopas mpencTaBiseT CeMEWCTBO OEIKOB, MO3BOJIAIONICE
MMMYHHOH CHCTeME€ OTIM4YaTh COOCTBEHHBIE OEJKM OT YyKEPOAHBIX, HE OKa3blBaeT BIMSIHHE Ha WHTe-
IPalyI0 AJUIOTEHHBIX KOCTHBIX TpaHcIaHTaToB [40-42].

Jleyenne mHpekuMu ¢ KOMOMHUPOBAHHBIM NPUMEHEHUEM AJLIOTPAHCIIAHTATOB M AHTHOMO-
THKOB. [locneonepanoHabie HHPEKIMH MOCIe 3I0NPOTE3UPOBAHNUS CYCTABOB CO 3HAUUTEILHON MoTepei
KOCTHOW TKaHM 3a4acTyl0 TpeOyIOT PeKOHCTPYKTHBHBIX omepanuii. JleueHne mHQEKunu KocTel mocie
SHIIOTIPOTE3UPOBAHUS MTO-TIPEKHEMY OCTAETCs aKTyaJIbHON MpoOsieMol sl XUpypros. B mocneanue romast
CTaHJApTOM JICYCHUS] OCTCOMTOB ObLIA dTalHas arpecCUBHAsi XUpypruyueckas o0paboTKa ¢ MAaCCHBHBIM
MPOMBIBAaHUEM MYJIbCHUPYIOIIEH CTpyel pacTBOpaMH aHTHCENTHKOB C MOCIEIYIOIIUM AJUTEIbHBIM CHC-
TEMHBIM NPUMEHEHHEM aHTHOMOTHKOB, 3a4acTyI0 B COYETAHHH C JIOKAJIbHON aHTHOMOTHKOTEpamuend u
MTOCIICYIOMICH XUPYPTUIECKON PEKOHCTPYKIMEH KOCTHBIX aedekToB [43-45]. Tem He MeHee HamOomee
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BR)XHBIM LIaroM B JICYCHWH KOCTHBIX MHGEKLMH SBISETCS pauKajibHas XUpypruueckas odpaboTka c
YAAICHUEM MEPTBOM KOCTH M BCEX MHOPOIHBIX MATEPHAIIOB. B 3TOM Kilt0Ye MHTEpEC MPEICTaBIAET BO3-
MOXXHOCTb COUCTATh aJINIOITCHHYIO KOCTh KaK C AHTUOUMOTHUKAMHU C OCIIBIO HpO(l)I/IJIaKTI/IKI/I WK ¢ acnrupaToM
KOCTHOTO MO3Ta C LEJIbI0 YCKOPUTh KOCTHYIO MepecTpoiiky. Tak, nHrepecHa pabora Y. Chang u coasrT.,
[46] xoTOpBIE YCTAaHOBMIIN, UYTO CBEKE3aMOPOKEHHBIEC AJNIOTPAHCIIIIAHTATEl COXPAHSIIOT TePaneBTHUECKU
3HAYMMYI0 KOHLEHTpauuio neha3ojuHa pelUNUeHTa, KOTOPbIM B T€YEHHE HEKOTOPOI0 BPEMEHH IOCIie
TPaHCIIAaHTAL[H OCBOOOKAAETCS B OKPY>KAIOIUE TKAHH.

3akiouenne. Takum 00pa3om, MBI CTanu CBUAETEISIMH 3()()EKTUBHOCTH, a MOPOH U HEU30EKHOCTH
MIPUMEHEHHUs] AJIOTPAHCIUIAHTATOB B COBPEMEHHOM TpPaBMAaTOJIOTMU U opToneaud. Ilpm 3Tom mporHo-
3UpyeTcsl yBeNWYEeHHE MOTPeOHOCTH B aJUIOTPAHCIUIAHTATaX, TaK KaK €KeroJHO KOHCTATHPYEeTCs yBe-
JIIMYCHUE KOIMYECTBA CJIIOXKHBIX OPTONEAUYECKUX BMEIIATENbCTB, B TOM YHCJIE PEBU3HOHHBIX JHIOIPO-
TE3UPOBaHUI CyCTaBOB. B HacTosimee BpeMsl IpenIokeHo 0oJbIIoe pa3sHoo0pas3nue aIOTPaHCIUIAaHTaTOB,
onbIT HUUTO no npuMeHeHHIo cBeKe3aMOpPOKEHHBIX aJUIOTPAHCINIAHTATOB CBUIETENBCTBYET O Oe30mac-
HOCTH M BBICOKOH HMX 3(QQEKTUBHOCTH, a COOJIOACHUE WHCTPYKUHMH MO WX NPUMEHEHHIO MO3BOJIIOT
n30ekKaTh XapaKTEPHBIX OCIIOKHEHUH.
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H. 1. BaTHeHOBl, R. Shnattlerz, AL A. Benmcoﬁbmonl, E. K. PaﬁMaFaMﬁeTOBl, K. B. Taxun'

'HUM tpaBmatosoruu u oproneauu M3 PK, Acrana, Kazaxcran,
Y HuBepcHTeTCKHUiT MeTuIMHCKui nenTp ['uccena, [uccenckuit yausepcuter 0. dou JInGuxa, [uccen, Tepmanus

AJIOTPAHCIUIAHTAIMSHBIH, OPTYPJII SICTEPI KEH MMAHJIAJIAHY

Annoranus. Kaszipri yakeiTTa TpaBMaTOJOTHS JKOHE OpPTOINEIMsIa CYHeK KEeMICTIKTepiH aaMacThIpy VIIiH
CYHeK TpaHCIDIAHTATTaphl KeH MaiiianaHaabl, OCHI 9MICTIH THIMAUII KYMoH TyasipMmaiapl. Cyilek TpaHCIDIaHTAT-
TapblH Maiijananyapl Tanan eTeTiH Heri3ri OpTONeIMsuIbIK OarbiTTap — OyJ1 ipi OyBIHIAApAbl PEBH3USUIBIK IKOHE
KypZeni HaonpoTesey, oHKooproneaus. KoinaHeUIaTBIH MaTepHaljapra eloyip KOFapbl TajJanTap KOWbLIaubL,
OJIapIbIH 1lIiHJe MBIHAJIAPABI aTall KeTyre 0oagpl: KOJIJaHbLIATBIH MaTepHall TeK CyHeK KeleMiH (U3UKaIBIK TYpAe
TONTBIPBIN KaHA KOHMai, OCTCOMHIYKIMSIIBIK KAaCHEeTTepre ue 00Ny KepeK, COHbIMEH Karap MH(EKIMSIBIK aypy-
nap/bIH Oepity MYMKIHAIrH O0nFbI30ay KaKeT. « ANTBIH CTaHAApT» JIeN TaHbUIFAH KEMILIUIIKCI3 MaTeprail — ayTo-
cyHek, Oipak Oeinrini Oip »karjaiiiapra OailJIaHBICTBI OHBIH TaiaaHybl IIEKTEIIeH JKOHE Kasipri yakbITTa ajlio-
TpaHCITAHTALUSHBIH 9PTYPJIi 91ICTEPl KEeH eHri3inye.

Tyiiin ce3aep: cyiiek KeMICTIKTEpiH alMacThIpy, XKaHAMY3AaThUIFaH aJlIOTPaHCIUIAHTATTAP.
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ORGANIZATION OF OPHTHALMOLOGICAL ASSISTANCE
TO THE PEOPLE OF EASTERN KAZAKHSTAN REGION

Abstract. The article analyzes the provision with ophthalmologists in the Republic of Kazakhstan and the East-
Kazakhstan region (hereinafter — EKR). The relevance of the study is determined by the high prevalence of eye
diseases and its adjuvant, decreased visual acuity and increased visibility impairment among the population of the
country. The purpose of the study is to analyze the provision of personnel in urban and rural areas of the Republic of
Kazakhstan and the EKR. Statistical methods of research based on the study of the provision of personnel at the
level of primary health care are used. The result of the study is the justification of the need to improve the provision
of personnel with ophthalmic services, especially in rural areas and for the children's population.

Keywords: the availability of ophthalmologists, the incidence of the eye.
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OPTAHU3AIIAA O®TAJIBMOJOTMYECKON MOMOIIH
HACEJIEHAIO BOCTOYHO-KA3BAXCTAHCKOM OBJIACTH

AnHoTanusi. B crathe mnpoBeleH aHaiM3 00ECIEYeHHOCTH Bpadyamu odraibMmonioramu 1o PecrnyGnuke
Kazaxcran u no BKO. AkTyanbHOCTh UCCIIEIOBaHUS ONPEENSeTCs] BHICOKOH paclpoCTpaHEHHOCTHIO 3a00J1eBaHMi
IJIa3 ¥ €ro MPHUIATOYHOro armnapara, CHIPKCHHEM 3PEHHS M MOBBIIICHHEM WHBAJIMIHOCTU 10 3PEHHIO Cpead Hace-
neHusi cTpassbl. Lless nccnenoBanus — MpoBeCTH aHAIN3 00ECIIEYEHHOCTH KaJpaMH B TOPOJICKOH M CEJIbCKOH MecT-
Hoctr PK 1 mo BKO. Hcronp30BaHbl CTaTUCTUYECKHE METOIBI HCCIIEIOBaHHS Ha OCHOBE M3YUeHHsI 00ECIIEYeHHOCTH
KaJpaM{ Ha ypOBHE NEPBHYHON MEANKO-CAaHNTAPHOM MMOMOIIH. Pe3yIpTaToM HccieioBaHus SBISIETCS 000CHOBAHHUE
HEOOXOJMMOCTH TOBEIMICHHUST O0ECIIeYeHnsT KaapaMu O(TaIbMOIIOTHIECKON CITY»KOBI, MPEeXIe BCETO B CEINBCKOM
MECTHOCTH | JJIsl IETCKOTO HACENICHNUS.

KiroueBble cjioBa: 00eCreueHHOCTh BpauaMu oTajabMosIoraMy, 3a00JIeBaeMOCTb IJ1a3a U €ro IPUIaTOYHOTO
anmapara.

AKTyanbHOCTH TeMbl ucciaenoBanus. B PK kak m B crpamax ODCP mpoBoautcs paboTa 1o
peanmzanuu [Tnana. BO3 «BceolOmuii 10 cTym K 310poBbIO T1a3: [1o0anbHbIN mian AeiicTBuil Ha 2014-
2019 rr.». Ilo ouenkam BO3, B 2010 r. B MHpe HACUUTHIBAIOCH 285 MIIH. YEJIOBEK C HApyILICHUSIMU
3peHus, U3 KOTOpbiX 39 muH. Opumn cienbiMu. llpum stom 75% Bcex ciaydyaeB HapyIICHHWH 3peHUS U
CJIETIOTHI SBIISAIOTCS MPEAyNpexkaaeMbIMU. /[Be OCHOBHbBIE MPUYMHBI HAPYLICHUNA 3pEHHS B MHUpE — 3TO HE
KOppUrHpoBaHHbIE aHOManuu pedpakuun (42%) u karapakra (33%) [1]. O0wmwas u nepBuuyHas 3a00-
neBaeMOoCTh Tra3Hou narojorueit B PK mo manaeiMm M3PK pacrer n cocraBmia 5806,0 ma 100 ThIC. Hace-
nenust B 2016 r. Exxeroano peructpupyercsa okoso 1 miH. sxxuteneid PK ¢ pasnugnoit natonoruei oprana
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3penus (5,6% ot oOIIel YMCIEHHOCTH HaceleHus cTpaHbl). OTMedaeTcsi BBICOKas MEepBUYHAS 3a0ole-
BaeMOCTh cpeau aeter u moapoctkoB (0T 0-14 jer 3131,9 Ha 100 TBIC. COOTBETCTBYIOIIETO HACEICHHS) B
PK [2]. AkTyanpHOCTh HCCIIEAOBAHUS CBs3aHa HE TOJBKO C PacTyIed 3a00JIeBa€MOCTBIO U CHHUKCHUEM
3penus cpenu HaceneHus PK, HO W MOBBIIIEHHEM HWHBATUIHOCTU MO 3PEHUIO0, OCHOBHBIMU NPUYMHAMHU
KOTOPOH SIBIIIIOTCS aHOMAIIMU pedpakiiny, TIaykoMa, TpaBMbl OpraHa 3peHHs, AHa0eTHYecKas PeTUHO-
MaTHsl, KaTapaKkTa, BO3pacTHAas MaKyJIsipHAs JAeTeHepalusl.

Heap wuccaenoBanmsa. [IpoBecTH cpaBHHUTENbHBIA aHaIM3 OOCCIICYCHHOCTH BpadaMu O(Taib-
MOJIOTaMHU U 3a00JIeBaeMOCTH TJla3 W €ro MpHuIaTOYHOro ammapara cpeau HaceneHuss BKO u mpyrux
perunonos PK.

Metoapl uccaegoBanusa. CTaTUCTHUECKUH aHAIW3 JaHHBIX 110 OOECTIEYEHHOCTH KaJpamMH U
3aboneBaeMocTu HaceneHus PK W pernoHoB 3a0oiieBaHUSAMM Tja3a M €ro NPUIATOYHOTO amrmaparta.
Martepuamom uccienoBanus Obutn CTaTHCTHYECKHA COOpPHHUK «3m0poBhe HaceneHus» 3a 2011-2017 ro-
nel. Takke B paboTe UCMOIb30BaHbl OTueTHBIC HaHHble TOO «Mukpoxupyprus riasa» T. Ycrb-Kame-
Horopcka 3a 2015-2017 roasl.

PesyabTaThl nccaenoBanmus. B obmeit ctpykrype 3a0oneBaemocTt Hacenenus PK Gonesnu rnasza
3aHWMAeT 5 MeCTO Tocie 3abojeBaHWi ApIxatenbHON (29372,5 ma 100 TBIC. HacelmeHWUs), CepACUHO-
cocyaucroit (15473,4 na 100 ThIC. HaceneHwus), nuuieBapuTenbHoit (8802,1 na 100 Teic. HaceneHus) u
Mo4enoa0Boi cuctemsl (8784,0 Ha 100 ThIC. HacenaeHus) [3].

OO6mras 3aboeBaeMOCTh TIIa3HOU maTojorueii pacteT u cocrapmia 5806,0 Ha 100 TeICc. HaceTeHUS B
2016 r.[3]. ExxerogHo peructpupyercss okono 1 muH. xwurenel PK c¢ pasnnynoii matonoruei oprana
3penus (5, 6% ot oOmiell YnciIeHHOCTH HaceleHus cTpaHbl). [lepBuuHas 3a001eBaeMOCTb IITayKOMOW B
PK Bozpocna ¢ 70,8 na 100 Teic. Hacenenus B 2011 r. mo 83,6 8 2012 r. (poct Ha 18%), u mo 124,0 B 2016
T, 4TO 00YCIIOBJICHO TIOBBIIIICHUEM BBISBISIEMOCTH MATOJIOTHH MPU CKpUHUHTE [4, 5].

B pamkax ['OBMII odranpMmosioruueckas MOMOIIb OKa3bIBACTCS HACEICHUIO, B T.4. COIMAIBHO
YSA3BUMBIM W O€IHBIM CJOSM HaceJeHHs, OeCIUTaTHO W BKIIIOYAET KaK MEPBUYHYIO, TAaK M CICIHATH3U-
POBaHHYI0 M BBICOKOCITCIIMATHU3UPOBAHHYIO O(TaIEMONOTHYECKYI0 ToMomTs [7]. 3abora 00 oxpaHe
3pEeHHs HaceNIeHHs JIS)KUT Ha BCEX 3BEHBSIX MeAUIMHCKOM ciryk0p1. B BKO nenTpaMu opraHu3aiiioHHO-
METOIUYeCKOl paboThl sBisieTcs odrampmonormueckuiit eHTp TOO «MUKpOXHUPYPTHS Tliaza» pacro-
JI0’KEeHHBIN B T YcTh-KameHnoropcke.

Amnanmu3 00ecrieyeHHOCTH KaapaMH B JWHAMHKE B COOTBETCTBUM ¢ JaHHbIMU Tabmuier 1 (¢ 2010-
2016 rT.) CBUACTEIBLCTBYIOT O 3HAYUTESILHOM YXYAIICHHH CUTYallUU ¢ OTaTbMOJIOraMH B IPAKTUIECKOM
3npaBooxpanennu PK, tak ecmu B 2010 r obecniedeHHOCTH cocTapisuia B o0mmeM (ropox u ceno) 0,8, To B
nocieayromme rogasl — takxe — 0,8 Ha 10.ThIC. Hacenenusa. B ropoackoi mectHoctu 1,3 Ha 10 000 Hace-
nenus, B 2011 romgy — 1,2 na 10 000 nacenenus, B 2015 r — 0,8, B 2016 roxy 0,9 no PK, T.e. mpoucxonut
CHID)KEHHUE KOJIMYeCTBa Bpaueil o()TambMOIIOTOB B 37jpaBooxpaHeHuu, ocooenHo B [IMCII .

Ta6muua 1 — JlanHble 1o o6ecrneueHHOCTH Bpayamu odraiasMorioramu B auHamuke o PK u BKO
Ha 10 000 Hacenenus (2010-2016 rr.)

2010 2011 2013 2014 2015 2016
B r C B r C B r C B T C B r C B T C
PK 0811302 108|121 021]08| 1,3 | 0,2 1 L3102 (08| 13]02 (09| 14 | 02
BKO 0912104 (09| 1,2 ]| 04 09| 1,2 | 0,3 1 ,3103109( 1203 (09] 1,3 | 03
B —Bce, I' — ropon, C — ceno.

ITo mpencraBneHHBIM B eabnuile 2 JaHHBIM, CIEAYET, YTO OOECIEYEeHHOCTh BpadyaMu O(TaIbMO-
moramu oTMedanack B 2016 roxy B r Anmatsr 3,0 Ha 10 TBIC. HacemeHus), B T Actade — 2,0, B CpeTHEM T10
PK - 0,9 ma 10 tpIc. Hacenenus. CiaemyeT OTMETHTh, YTO UMEETCS 3HAUMTEIbHAS pasHuiia (B 7 pas) mo
obOecniedeHHOCTH BpadamMu odranpMmonioramMu mo ropojckoit (1,4) u cenbckorr MectHocTH (0,2). Bonee
BEICOKOTO YPOBHS 00€CIIeUeHHOCTH BpayaMu OQTalIbMOIIOTaMH 1o obiacTsMm gocturia toasko BKO (0,9
Ha 10 TBIC. HaCeJIeHHs), HU3KUE YPOBHU OOECIICUCHHOCTH O(TaTbMOIOTaMH OTMEUEHBI B AJTMaTHHCKOMH
obnactu (0,3 Ha 10 ThIC. HaceneHus ), B Kocranaiickoii oomactu (0,4), B K3putopaunackoii odnactu (0,5),
OKO (0,5). HemHoro Beime 00€cIe4eHHOCTh OQTaIbMOJIOTAMH B AKMOJIMHCKOH, MaHTHCcTaycKon
obmactsx (0,6 Ha 10 ThIC. HacemeHus), a B Atsipaiickoit, 3KO, B ITaBnogapckoii, CKO — 006ecriedeHHOCTh
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Bpadamu o¢rampmonoramu coctaBmia no 0,7 ma 10 teic. HacemeHus. B AxrtioOmHCckoi m Kaparan-
IITHCKON o0racTsax — obecrieueHHOCTH coctaBmiia 0,8 Ha 10 ThIC. Hacenenus. [Ipu aHanmM3e O TOPOICKOH
U CEJIbCKOM MECTHOCTH CJIEAyeT OTMETUTh HU3KHE YPOBHU 00ECIeueHHOCTH BpadaMH O(TaabMOJIOraMu
(xonebanus ot 0,1 B KOKO, XamObuickoit obnactu, Manrucrayckoir oonactu, o 0,2 B CKO, Kocra-
Haiickoii, Kaparannuackoii, ATeipayckol, AkTioOnHCKON obnacTsx). B BKO - obecnedueHHOCTH cocTa-
Bwia 0.3 Ha 10 ThIC. HaceNeHUs, YTO HUXKE TOPOJICKON MECTHOCTH B 3 pasa.

Tabnuma 2 — O6ecneueHHOCTh KaapamMu (BpauaMH 0(TanbMoJIoraMu) U 3a001€BaeMOCTh HaceneHust peruoHoB PK
0O0JIe3HSMHU TJIa3 M €ro MPUAaTOYHOro anmnapara, 2017 r.

O0eCreYeHHOCTh O0ecreYeHHOCTh O0eCreYeHHOCTh 3aboJsieBaeMOCTh
odTansMoI0raMu o TanbMoI0raMu odTansMoI0raMu Ha 100 TBIC. Wem.
Ha 10 000 Hac. Ha 10 000 Hac. Ha 10 000 Hac. 00JIe3HH TJ1a3a U ero
(Bcero) (ropon) (cemo) MPHUIATOYHOTO arnapara
PK (2016T1.) 0,9 1,4 0,2 2465,5
AKMOJIMHCKAs 0,6 1,0 0,3 24475
AkTIOOMHCKAs 0,8 1,1 0,2 27257
AnMaTtHHCKas 0,3 0,8 0,2 3183,8
ATbIpayckas 0,7 1,1 0,2 1692,2
3KO 0,7 1,0 0,3 1898,8
JKamObuicKas 0,5 1,0 0,1 2647,6
Kaparanaunckas 0,8 1,0 0,2 1951,1
Kocranaiickas 0,4 0,6 0,2 1873,3
Ksbutopanuckas 0,5 0,7 0,3 3663,6
Mamnrucrayckas 0,6 1,1 0,1 2106,5
IOKO 0,5 0,9 0,1 2270,2
[TaBnonapckas 0,7 0,8 0,3 2660,7
CKO 0,7 1,3 0,2 1855,8
BKO 0,9 1,3 0,3 2661,3
I'. Actana 2,0 2,0 3153,9
I'. AnmaTbl 3,0 3,0 2115,6

3aboneBaeMOCTh HacelieHHs O(TaIbMOJIOrHYeCKUMHU Oosie3HsmMu B cpenHeM no PK cocraBuia
2465,5 na 100 ThIc. HaceneHus. [Ipu cpaBHEHUN CO CPETHUM CIOXKHBIIUMCS YPOBHEM 3a00JI€BAEMOCTH B
2016 romxy Hambojee HU3KHE IMOKA3aTEIM OTMEYAINCh B AThIpayckoi obmactu (1692,2 na 100 ThIC. Ha-
cesieHus1), u OoJyiee BHICOKUU YpoBEHb - B K3putopaumackoit oomactu (3663,6 Ha 100 Teic. HaceneHus), B
AnmatuHckoit oonactu (3183,8 na 100 Teic. Hacenenus), r. Actana (3153,9 na 100 Teic. Hacenenus). [1o
BKO 3aboneBaemocTsh cocraBmia 2661,3 Ha 100 ThIC. HaceJIeHHs, YTO BBIIIE CIOKUBIIETOCS YPOBHS
no PK.

B Tabnuie 3 npeacTaBieHbl JaHHBIC IO 00ECIICYEHHOCTH O(PTAILMOJIOTAMH TI0 CEIBCKUM PaiOHHBIM
nonukiarnarnkaM BKO. OO6mee uncino HacenmeHus: cocraBwio Ha 2017 rox 679 782 denoBek MpHUKperi-
JIEHHOTO HACEJICHUS K CEbCKUM palOHHBIM ITOMKIMHUKAM, B cooTBeTcTBHH ¢ [Ipmkazom M3PK No238
(2010 r.) Ipu TaKO¥ YMCICHHOCTH HACEJICHUS PacueTHOE YHMCIO Bpayeil 0(TaibMOJIOTOB JOKHO OBITh
45,32 mTaTHRIX €AWHUI, (aKTUIECKOE K€ YUCIO INTAaTHBIX enuHUuI] — 31,25, uncio uznyeckux Ul —
30 Bpaueii. [ledurnur Bpauei coctaBmi 14 emmnwmi. CreayeT OTMETHTH TSDKEIIOE ITOJOKEHHE ICTCKOM
0(TaTEMOJIOTMYECKON TTOMOIIN B CEIBCKOH MECTHOCTH — BCero 2,25 cTaBkH, U paboTaeT 2 (pU3NUECKUX
Tuna.

3aKia0YeHue U BbIBOAbI. AHAIN3 CTATUCTUYECKUX TaHHBIX B nuHaMuke ¢ 2010 mo 2016 rr. mokasan
HU3KWH YPOBEHBH 00CCIICUCHHOCTH Bpadamu odraabmonioramu mo PK B 1iesoM, 1 o4eHbh HU3KWN YPOBEHB
obecnieueHHocTH 1O cenbckod MecTHOcTH (0,2 Ha 10 Thic. Hacenenus). [lo BKO obecnedeHHOCTB
BpadamMu o(pTarpbMoI0raMy B TOPOJCKOW MECTHOCTH HaxoauTcs Ha yposHe 0,9 Ha 10 Thic. HaceneHus, 4TO
BBIIIIE YeM B APYTUX o0macTsx. B ropojckoit MecTHOCTH 00€CIeYeHHOCTh KaJpamu O(TaIbMOIOTHYeC-
KOTo TpoQ IS Bhillie B 7 pa3, YeM B CENbCKONH MECTHOCTH.
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Tabnuna 3 — ObecneueHHOCTh BpauaMu o(hTaibMOIOraMu 1o celbckuM paiionam BKO, 2017 r.

l"na3HI>£e KaGHHETE! U Hacenenme Ywco cTtaBok Bpaveh-oTaabMOIOroB Yucio dus.
OT/ICTICHUS PAOHHBIX MOJUKINHUK pacueTHoe axTrueckoe 3AHATBIX UL
Abaiickuii paiioH 14607 1 1 1 1
ASTO3CKUI palioH 73266 49 3,25 3,25 2
3BIPSIHOBCKUH paiioH 68415 4.5 3,5 3,25 3
Beckaparaiickuii paiioH 18885 1,3 1,0 1,0 1
Kypuymckuii paiion 25732 1,7 1,25 1,25 2
YnaHckuii pailon 32768 2,2 1,5 1,5 1
Karon-Kaparaiickuii p-H 24825 1,7 2,0 2 2
Tapb6araraiickuii paiton 40253 2,7 2,5 2,0 2
I'my6oxoBcknit pation 64101 4,3 2,25 1 1
Boponynuxunckuii paiion 34634 2,3 2 2 3
3aiicaHckuii paifon 35152 2.4 1,0 1,0 1
KoxknextuHckuit paiton 26827 1,8 1 1 1
Kapmunckuii paiion 39484 2,6 1,75 1,75 2
Vpmxapckuid paiioH 77106 5,1 2 2 2
IlIemoHanxuHCKUi pailon 45183 3,0 1,25 1,25 2
Punnep 58544 4,0 4 4 4
Bcero no nosukiaunnkam LHIPB 679782 45,32 31,25 29,25 30
W3 HUX AeTCKUX 2,25 2,25 2,25 2

IIpakTHyeckue peKkoMeHAAalUU. B HOBBIX YCIOBHSX IEATEIBHOCTH CUCTEMBI 31paBooxpaHeHus PK
B cdepe OXpaHbl 3peHHs HaceJICHUS HEOOXOAMMO PEIINTh HE TOJIBKO MPOOJIEMbI ¢ MaTepHUaNbHO-TEXHH-
YECKHM OCHAICHHEM OQTaIbMOJIOTUYECKUX LEHTPOB, HO U B IEPBYIO OUYEPEAb - KAaJPOBBIC BOIPOCHI.
HeoOxonuMo co3nath OTHENbHBIE MPOTPaMMBI, AOPOKHBIE KapThl 1O YIYYIICHUIO CUTYyallud OQTaib-
MOJIOTHYECKOH CITy>KOBI B CENbCKOM MECTHOCTH, I'ie Je@UUUT Bpadel oTaIbMOJIOTOB COCTaBIsIET Oojee
70%, TakKe NOBBICUTH OOECIIEYEHHOCTh BpadaMu OQTaIbMOJIOTAaMH ISl OOCIHYKMBAaHUS HeTed u
MOJPOCTKOB.
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IIBIFBIC KABAKCTAH OBJIBICBIHJIA XAJIBIKKA O®TAJBMOJIOT USIIBIK KOMEI'TH ¥ BIMJIACTBIPY

AnnoTtamusa. Makanana Kazakcran Pecniyonmukackt sxoHe [Lbirpic Kazakcran o6nbichiHBIH (OynaH opi — [IIKO) odramemo-
JIOTHSUIBIK JTopirepiepMeH KaMTaMachl3 eTily OOWBIHIIA CHIHAKTaH JKacaJlbIHFaH. 3ePTTeyIiH ©3eKTUIIr XaJblK apachIHAAFbl KO3
JKQHE OHBIH KOCAJKBI alllapaThIHBIH aypyJapbIHbIH JKOFapbl Tapalybl, KOpy MYMKIHIIKTEPiHIH TOMEHJeYi MEH Ke3 ChIPKAThI
OoMbIHIIA MYTeJeKTepiHiH apTTHIpYMeH aHbIKTanazbl. 3eprreyain Makcatsl — KP sxone IIIKO GoiibiHIIa KaaiblK XKaHE aybUIIbIK
KepJieplie KaapiaapMeH KaMTamachl3 eTy OOMbIHINA Tanjay Kyprisy. AJIFalIKbl MEJMIMHANIBIK-CAHUTAPIbIK KOMEK JCHIeHiHe
KaJpiapMeH KaMTaMachI3 €TYiH 3epTTey HeTi3iH[e CTaTHCTHUKAIBIK 3epPTTey SAICTepi maiinananpuiraH. 3epTTeydiH HOTHKECI, eH
angbIMeH, ayBUIIBIK JKepliepAie skoHe Oanamap YIIiH, 0(TalbMOIOTHSIIBIK MEAUINHANBIK KBI3MET KaJpIapMeH KaMTaMachl3 eTyiH
apTTHIPY KAXKETTITiHIH Heri3aemeci 0OJbII TaObIIa bl

Tyiiin ce3mep: opTansMonor gopirepiepMeH KaMTaMachI3 €TiTyl, KO3 XKoHe OHBIH KOCAJIKBI alllIapaThIHEIH ayPYyHI.
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INFLUENCE OF NaCl ON BIOLOGICAL PARAMETERS
OF SOME VARIETIES OF SUGAR SORGHUM

Abstract. The article gives information about the biological features of the sugar sorghum from the local and
foreign breeding varieties grown in the salty environment. Based on the results of the research, data on salinity
resistance of various varieties of sugar cane were given. According to the obtained data, the sensitivity indicators of
sorghum to NaCl salt were demonstrated by variety characteristics. It has been discovered that the effect of salt
begins to influence the vegetation seeds from the time of germination. It was further determined by the level of
consumption of the seeds of the grain. At the same time, the toxic effect of salt in the nutrient medium has begun to
appear in the further growth of plants and data on the collection of dry biomass of plants on the surface and vascular
system. However, salt resistance to plants has been brought to a specific order on the root system and growth of the
plant, and tolerance ranged amongst the varieties. Among the varieties of this series, Larets ranks first in terms of the
growth of the roots and the root system, while the Kazakhstanskaya-20 has been found in the second place. Salinity
resistance of the remaining varieties is alternating in sequence, not showing the sequence of plant stems and roots.
Therefore, it is necessary to further study the varieties of sorghum crops.

Keywords: sweet sorghum, varieties, salinity, tolerance, germination, growth, endosperm reserves, biomass.

Introduction. President of Kazakhstan N. A. Nazarbayev’s Strategy of development of the country
till 2050 [1], as well as EXPO-2017 in Astana will provide a great opportunity for the future development
of renewable energy research in the country. As President emphasized, in the next five years, Kazakhstan
should make an innovative breakthrough in the introduction and production of new types of energy [2].
Extensive use of plant biomass as an updated and alternative source of energy is a straightforward and
transitional green energy. One of the ecological problems of the Earth is global climate change as a result
of increased temperature, water resources depletion, decline in atmospheric precipitations, droughts and
desertification [3-5]. This will help to meet the needs of the livestock and food industry in the new envi-
ronment alternative renewable energy is the basis for drought and salinity, heat-resistant, high-yielding
Crops.

Salinization is widely known in many countries around the world. Among them are highly saline
areas: Australia, China, Egypt, India, Iraq, Mexico, Pakistan, Russia, Syria, Turkey, USA [6]. Only in
Africa and South Asia, the area of sorrel and solonetzes is about 183 million hectares. It is believed that
these regions are likely to be used in the future as valuable, agricultural, crop areas [7]. Salt soils in North
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and Central Asia cover about 200 million hectares, which is about 20% of total saline soils in the world.
According to Rozanov (1984), 60-70% of Kazakhstan's agricultural lands are vulnerable to the effects of
1 million hectares of land degradation in Central Asia and reduce crop yields to 30-33% [9]. According to
the latest data of the Agency for Land Resources of the Republic of Kazakhstan, sorrel and solonetzes
occupy about 93.7 million hectares - 42.1%. Consequently, about 36% of the country's harvest areas are
salted [10]. Another factor that aggravates the problem of soil salinization in agriculture is an increase in
population. It is estimated that the annual population growth will increase from 6.3 millimeters in 2030 to
8.3 billion in 2030 and reach 9 billion in 2050 [11].

Salt resistance is a topical issue of modern physiology and agricultural practices. The salinity of the
plant is the continuation of the most important physiological growth of plants, regardless of the amount of
salt in the soil. The study of salt resistance of the plant is of great practical importance as it contains about
75% of the glaciers, where 3 to 4% salt salts contain salinity, and a third of the world's soil is salted and
one third is highly saline-tended [12, 13].

Research results and their analysis. Objects of the research are Kuldzha, Kazakhstanskaya-20,
Oranzhevoe 160, Larets, Rostovski varieties of domestic and foreign sugar sorghum.

The great value of sorghum is its ability to grow in salty and saline soils. This crop is a plant that is
resistant to high concentration of soil solution. The sorghum salt concentration can also grow normally in
the soil twice as high as corn.

Calcium germination of sugar sorghum varieties after 72 hours in salinity (NaCl) is given in table 1.
As it is seen in the table, the effect of salt in the medium is immediately observed (table 1) for the
cultivation of sorghum seeds, and it is directly dependent on the salt concentration.

Table 1 — Influence of salt concentration on sugar beet cultivation, %

COI;\IC:SE%EOH’ Kuldzha Kazakhstanskaya-20 Larets Rostovski Oranzhevoe 160
Control 100 100 100 100 100
0,3 95,1 95,2 91,6 97,3 85,1
0,6 92,4 92,6 75,0 94,6 81,4
0,9 86,4 89,0 72,0 92,3 70,3
Notes. Accuracy of practice P < 5.

For comparison, compared with the control version, Kuldzha has dropped from 95.1 to 0.9% of the
salt at a concentration of 86%. At the same time, Kazakhstanskaya-20 decreased by 0.3% to 95.2%, with a
concentration of 0.9% down to 89%. Compared to the total, it was observed that the larval and Oran-
zhevoe salt - sensitive were 160. Because of the high concentration of concentrations of 0.9%, these
varieties were only 72-70.3%. Compared to other varieties, the Rostov variety is more resistant to salt
than other varieties. It showed a 92.3% developmental concentration alone.

Based on the results, it is evident that the effect of NaCl in the nutrient medium is influenced by the
growth of the plant seed. This leads to the assumption that the grain has an effect on the consumption of
the substance (endosperm). Therefore, we studied the rate of spraying of plant material. Consumption of
inventories in the control option was assumed to be 100%.

Table 2 — Influence of saline environment on the rate of spraying of endosperm in the yield of sugar cane varieties, %

COI;\IC:SE%EOH’ Kuldzha Kazakhstanskaya-20 Larets Rostovski Oranzhevoe 160
BaxbLiay 100,0 100,0 100,0 100,0 100,0
0,3 mr/n 93,6 81,3 94,5 88,2 83,2
0,6 M/ 89,3 73,9 95,1 88,2 89,6
0,9 mr/n 89,7 78,1 90,3 88,6 84,7
Notes. Accuracy of practice P <5.
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As shown in the experiment, concentration in the center of salt increased by 94.5% (share of excise
taxes), 78.1% (Kazakhstanskaya-20). This, in turn, reduces the consumption of resources as the amount of
salts in the nutrient environment increases. The question will affect the plant's growth and development.
Thus, the continuation of the study continued with the study of varieties of experimental varieties (tab-
le 3).

According to the data in the table, it is observed that the polluted medium with NaCl is very strongly
regressed to the growth of the germination and is directly dependent on salt concentration.

Table 3 — Influence of NaCl on the growth of certain organs of gum sand varieties (10-day sprouts)

Variety Kuldzha
Concentration The root length, Of the control, Length of the earth surface, Of the control,
NaCl cm % cm %
Control 9,65+0,09 100 17,40+0,23 100
0,3 % NaCl 3,35+0,03 34,7 14,85+0,40 85,3
0,6 % NaCl 3,29+0,03 34,1 7,70+0,09 44,2
0,9 % NaCl 3,14+0,14 32,5 6,58+0,00 37,8
Kazakhstanskaya-20
Control 6,43+0,69 100 11,53+0,29 100
0,3 % NaCl 3,17+0,02 49,3 7,65+0,19 66,3
0,6 % NaCl 2,81+0,09 43,7 5,56+0,01 47,8
0,9 % NaCl 2,23+0,02 34,7 4,94+0,00 42,8
Larets
Control 19,65+0,07 100 12,99+0,34 100
0,3 % NaCl 7,81+0,22 39,7 10,82+0,024 83,3
0,6 % NaCl 6,98+0,06 35,5 6,57+0,18 50,6
0,9 % NaCl 6,98+0,15 35,5 5,23+0,07 40,3
Rostovski
Control 13,63+0,43 100 13,21+0,00 100
0,3 % NaCl 4,94+0,21 36,2 7,33+0,03 55,5
0,6 % NaCl 3,71+0,08 27,2 6,50+0,01 49,2
0,9 % NaCl 3,09+0,04 22,7 5,33+0,02 40,3
Oranzhevoe-160
Control 14,83+0,04 100 17,03+0,17 100
0,3 % NaCl 4,30+0,49 29,0 9,63+0,26 56,5
0,6 % NaCl 4,06+0,07 27,4 8,08+0,11 474
0,9 % NaCl 3,110,01 21,0 7,1240,41 41,8

For example, if you look at the Kuldzha variety, the root length of the plant is 9.65 cm and the sub-
ject is 17.40 cm. At the 0.9% concentration of salts, this figure is only 3.14 c¢cm, with a lesson of 6.58 cm.
Compared to this percentage, the root system reduced its growth to 38.5% and less than 37.8%. This rate
is also observed in all varieties of practice. However, varieties have their own specifications. For example,
the roasting system of Rostovski, Oranzhevoe varieties ranged from 22.7% to 21%, and laryngeal and
Kazakhstanskaya-20 varieties of root system were slightly better than other varieties by 34.7%, 35.5%
also in the growth of plant work.

The data obtained show that NaCl-contaminated medium has a significant adverse effect on the
growth of gum culture. This is evident from the dry plant biomass data (figure 1, 2).

For example, as we can see in figure 1, 2, the root system is very susceptible to plant stroke. It even
had a significant adverse effect on the growth of plant biomass even at its lowest concentrations. As can
be seen from the picture, the bull's biomass was 3.16 mg in the control variant of Kuldzha, but only 0.43
mg in the highest concentration. Such data has been observed in all the experimental varieties. Even in the
Kazakhstanskaya-20, Rostovski and Larets varieties, these figures were 0.19; 0.21; 0.22 mg only.
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Figure 1 — The effect of NaCl on the accumulation of biomass of the rootstock of 10-day sorghum, mg/spleen

According to the data in the figures, the surface organisms of plants are much better than the root
system. It defines the protective function of the root system of the plant. Because of the extent of the plant
root system, the accumulation of surface biomass is relatively well maintained.

As can be seen from figure 2, 14-day shoots show that the highest biomass harvest is Kuldzha
variety. However, it has been determined that each variety has a different intensity of collection of
biomass.

M control
14 12,24 #0,3%
12 B-0,6%—

10

6,79 6,72

6,38

o N B O

Figure 2 — The effect of NaCl on the accumulation of biomass of the earthworms on the Sunflower Sprouts, mg/spleen

Thus, the effect of NaCl salt on the growth of the varieties of sorghum crops has been evident. It has
been found that it is adversely affected by the growth of the plant germination, and it has the greatest
negative effect on the consumption, growth, and accumulation of dry biomass. However, the growth rates
of vegetation can be summarized as percentage of the maximum salinity environment:

— 3 ——
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Growth of the yield (0.9% NaCl): Kazakhstanskaya-20 (42.8%) > Oranzhevoe-160 (41.8%) > Larets
(40.3%) > Rostovski (40.3%) > Kuldzha (37, 8%).

0.9% NaCl roots (35.5%) > Kazakhstan-20 (34.7%) > Kuldzha (32.5%) > Rostovski (22.7%) >
Oranzhevoe-160 (21%).

In the given series, the Lareco variety is on the foreground, the top Kazakhstanskaya-20. And the rest
of the varieties are rooted in the classroom.

By analyzing these data, it is desirable to determine the type of plant biomass in a saline environment
to ensure that the resistance of the variety is higher than that of other varieties. Thus, in the table below,

there are clear differences between the varieties of intensive biomass collection in the saline environment
(table 4).

Table 4 — Influence of various concentrations of NaCl on dry biomass collection of various varieties of sugar cane
(Mg per 1 plant and %)

Variants Kuldzha Kazakhstanskaya-20 Larets Rostovski Oranzhevoe 160
Control 15,4+1,3 9,46+0,2 8,8+0,5 8,5+0,2 11,8+1,0

0,3 % 12,6+0,9 6,66+0,3 7,9+0,7 6,6+0,3 7,2+0,3

0,6% 10,30,2 5,5240,1 6,8+0,3 6,3+0,1 6,10,2

0,9% 9,140,3 5,28+0,1 5,620,1 5,4+0,1 5,940,1
Control 100 % 100 100 100 100

0,3 % 82 70 90 78 61

0,6% 67 58 77 74 52

0,9% 59 56 64 63 50

As it is seen in the table, the accumulation of biomass of different varieties of sugar cane plant shows
that the low amount of NaCl salt does not have any negative effect. However, it is clear from the data that
there are some differences between the varieties. For example, there is a strong basis for showing the most
sensitive orange varieties of salt 160. Because of the 0.3% of salt, the biomass of the plant has dropped to
61 percent, and as the amount of salt in the medium increases, this figure dropped to 52-50 percent. And
there are grounds to believe that varieties are largely resistant to salt in the medium. As it is seen in the
table, it is 90% higher than that of other grades in the amount of 0.3% of salt, which decreased to 77-64%
when the amount of salt in the medium was increased. This indicator is significantly higher than that of
other grades in these concentrations. This information can also be found on the Rostovski variety. This
variety has dropped from 78% to 63% in the high salt concentration, depending on the amount of salt in
the medium. These figures show that the wvarieties of Oranzhevoe 160 are much higher than the
Kazakhstanskaya-20 and Kuldzha varieties in practice. It has been established that the Kazakhstan-20 and
Kuldzha varieties have lower levels of salt than in the Rostovski and Larets varieties, although they are
not sensitive to Oranzhevoe 160varieties. So, Salt sugar salt has been found to be different in each spe-
cies. Among the experimental varieties, the varieties Oranzhevoe 160 have the highest sensitivity, while
Larets and Rostovski varieties are more resistant. The Kazakhstanskaya-20 and Kuldzha varieties are
among the most resistant and resistant to salt-resistant strains. The following sequence of salt resistance
can be achieved by putting these parameters in the following order. Salinity tolerance by 0.3% and 0.9%
saline medium: Larets> Rostovski> Kuldzha> Kazakhstanskaya-20 > Oranzhevoe 160.

At the same time, the low content of sodium chloride in the nutrient medium adversely affects the
growth of sugar gum plants. This information is evident due to the growth of seed seeds, growth, the
growth of grain stock and the collection of dry biomass. There are some exceptions for experimental
varieties. For example, it was noted that the accumulation of biomass of individual plant elements does
not always correspond to the biomass of the whole plant with a sensitivity range. However, if you look at
the dry biomass of the entire plant in sequence, you can say that the Oranzhevoe varieties are sensitive to
the salinity of the environment, and the relative tolerance is a kind of Larets

However, this indicator does not reflect the resistance of plants. It still needs to be studied and
studied at the biochemical, molecular level.
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'Kasak MeMiekerTik KbI3JIap MeJaroruKaliblK YHUBepcUTeTi, Anmarel, KazakcraH,
2eciMz[iKTep OMOJIOTHACHI )KOHE OMOTEXHOIIOTUSICH HHCTUTYTHI, AnMatel, Ka3zakcraH,
*MomnzoBust FeuIbIM AKaIeMHUSICHIHBIH OCIMIIIKTEP/II KOPFAY KOHE KOJOTHSIBIK XKEp MapyanTbUTBIFEl HHCTHTYTHI,
Kumunes, MonjioBus.

KAHT KYMAWBI COPTBIHBIH KENBIP YJTLIEPIHIH
BUOJOT USIIBIK TAPAMETPJIEPIHE NaCl TY3bIHBIH 9CEPI

AHHOTanms. Makanana KaHT KYMalbIHBIH )KEPrUTIKTI )KOHE LIETell CeJIeKIMAChIHAH IIBIKKaH COPT YJTUIepiHiH
TY3J1bI OPTaJIa ©CKEH OMOJIOTHSUIBIK EPEKILIEIIKTEP] JKalIbl IepeKTep KeNTipuIreH. 3epTTey *KyMbICTapbl HOTHXKENIEpi
OOMbIHIIA KAaHT KYMaWbIHBIH Op TYpJi COPTTAapbIHBIH OpPTaHBIH TY3/laHyblHa TO3IMIUIIKTEpI Typaiibl ajbIHFaH
MOJIIMETTEp KEeNTIpUIreH. AJBIHFaH MalliMeTTep OoibIHINA KyMail nakbUibiHBIH NaCl Ty3blHa Ce3IMTalibIFbl COPT
epekienikTepi OoibiHIIa KepceTiai. Ty3/bIH ocepi ©CIMIIKTEPAiH JAOHIHIH 6HYyl Ke3iHeH Oacran acep eTe Oacraii-
TBIH/BIFBI aHBIKTAN 1. OHBI IOHHIH KOP 3aThIHBIH )KyMcally JeHreidiMeH oaH api aiikeinaail Tycri. CoHbIMEH Katap,
KOPEKTIK OpTajarbl TY3JbIH YJIbI dcepi 6CIMAIKTEPAiH OJaH opi y3apa ecy KOPCETKIIITEPIHIC JKOHE OJapAbIH JKep
YCTi, TaMbIp XKYHECiHIH Kyprak OuoMacca >KHHAKTay MOJIMETTepi MeH Ji¢ KepiHe Oactaipl. JlereHMeH, eciMIik-
TEpiH Ty3Fa TO3IMIUIIKTepi OCIMIIKTIH TaMbIp )KyHeci »oHe cabarbIHBIH ecyl OoibIHIIA Oenrini Oip peTTiiikke
KEeJNTIpLin, ToKipuOere anblHFaH COPTTap apachlHIa TO3IMIUIIK Karapsl kedaripuiai. Kenripinren karap OoiibiHiia
copTTrap apackiHga Jlaper COpThI JKep YCTIHIH OHE TaMbIp JKYHECiHIH ecyl OOWBIHIIA €H aJiFaliKbl OpPbIHHAH
kepiHce, KazaxcraHckas-20 copThl €KiHIII OPbIHHAH TaObULABL. AJl KQJIIFaH COPTTAap.bIH TY31aHyFa TO3IMALIIr eciM-
JIiK cabaFbl MEH TaMBIPbI OMOMaccachl OOMbIHINA OIPI3IUTIK KOPCETe ajMall Ke3eKTECI OPBIH aybICThIPa OPHAJIACTHI.
CoOHJIBIKTaH KYMai JaKbUIBIHBIH TOKIPUOEIEri COPTTapblH OJlaH dpi TEPEHIETe 3ePTTel TyCy KaxerT.

Tyiiin ce3mep: KaHT KyMaiibl, COpPTTap, TY3AaHy, TO3IMILIIK, OHY, 6Cy, IHAOCIIEPM KOpPbI, OnomMacca.
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'Kazaxckuii rOCyJapCTBEHHBIN KEHCKHAN MeJarornaeckuii yHuBepcuTeT, Anmarsl, KazaxcraH,
ZI/IHCTI/ITyT Ouonoruu 1 OMOTEXHOJIOTUH pacTeHui, Anmarsl, Kazaxcras,
3'I/IHCTI/ITyT 3aIUTHI PACTEHUH U 3KOJOTMYeCKOro 3emienenus Axkagemus Hayk Momnnossl, Kumiaes, Monnous.

BJIMAAHUE NaCl HA HEKOTOPBIE BUOJIOT'MYECKHUE TAPAMETPBI
COPTOB CAXAPHOI'O COPTO

Annotanusi. Pabora Obuia BemosHena npu noanepxke KH MOH PK, no npoekry 2171/T'®4. B crarbe
mpeacTaBieHa nHpopManus 0 OMOMETPHYECKUX MOKa3aTeIsIX COPTOB CaxapHOTO COPro MECTHOH W 3apyOeKHOM
CEJICKIINH, BHIPAIIEHHBIX B YCIOBHSX 3aCOJNICHUS cpelnbl. Ha OcCHOBaHUM pe3ybTaTOB MCCIEIOBAHUS IPEACTABICHBI
JTAHHBIE O COJICYCTOHYMBOCTH PA3IMIHBIX COPTOB caxapHOTro copro. CoriacHO MOMyYeHHBIM TaHHBIM, YyBCTBUTEIb-
HOCTh coptoB copro k NaCl 6buia paszinu4Hoii. bbuio mokas3aHo, 4TO 3acoyieHHE HAYMHAET OKa3bIBaTh CBOE BIIMSHHE
Ha CeMEeHa C MOMEHTa MPOPaCTaHHA. ITO OBIIO OMpPENeeHO BCXOXKECThIO CEMSIH M YPOBHEM TOTPEOJICHHS 3allacoB
supocnepma. Tokcuueckuit d3ddexkt NaCl Hayanm nposBIsATCS Tak K€ NMPU ydeTe pPocTa PACTCHUH M JAHHBIX O
HAKOIUICHHUS CYXOil OMOMAacChl OT/ACIbHBIMH OpraHaMH MPOPOCTKOB. Ha OCHOBaHW MOIYYEHHBIX AAHHBIX MOXKHO
MIOCTPOUTH Psii YCTOMUMBOCTH M3YYaeMbIX COPTOB K 3aCOJICHHIO MUTATENBHOM CPEJbl, COIVIACHO KOTOPOMY COpTa
caxapHoro copro kak Jlapen, PocroBckuit u Kazaxcranckas 20 oTim4aroTcsi OONbBIIEH CTEEHBIO TOJNCPAHTHOCTH
OTHOCHTENIBHO Jpyrux copToB. OT 3acoyieHus Cpeabl B OONBIICH Mepe «CTPAJaroT» KOPHEBas CHCTEMa PACTCHUA,
KOTOpasi BBIMOJIHACT 3alIUTHYIO (PYHKIUIO MPEIOTBpAIas TPAHCIIOPT BPEAHBIX HOHOB B HaJ3eMHYIO 4acThb. s
BBISICHEHHUSI ITOTO TPEATIONIOKEHUS HEOOXOIMMO MPOMOIDKHT HWCCIEHAOBAHHSA IO BBIABICHHIO 3aKOHOMEPHOCTEH
HAKOIUICHHS U paCIIPEeICIICeHNs] HOHOB HATPHSI IO OTICIBEHBIM OpTaHaM CaXapHOTO COPro.

KuaroueBble cjioBa: caxapHas COpPTo, COpPTa, 3aCOJICHHE, TOJIEPAHTHOCTh, NMPOpAcTaHKe, POCT, 3alachl YHIO-
criepma, bmomacca.
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STUDY OF THE COMBINED HYDROLYSIS-HYDROGENATION
OF WHEAT STRAW CELLULOSE IN ORDER TO OBTAIN SORBITOL

Abstract. The article presents the results of studying the implementation of a combined (hybrid) hydrolysis-
hydrogenation process for the production of sorbitol. However, the selectivity for sorbitol has a maximum at a
pressure of 6.0 MPa. That is, the proportion of the desired product-sorbitol with increasing hydrogen pressure above
6,0 MPa is reduced due to the formation of five-atom alcohols. This expressed in the growth of the total yield of the
polyols. Thus, we chose 6.0 MPa as the optimum pressure. In the process of chemical hydrolytic hydrogenation of
wheat straw cellulose into sorbitol, the influence of the temperature of the experiment studied in the range of
140-220 °C. The optimal time for the process of catalytic conversion of wheat straw cellulose under the conditions
chosen by us is 60 minutes. Until the sixtieth minute, the cellulose conversion reaction is insignificant, and after 60
minutes its values are within the error margin. The same pattern observed with the selectivity index for sorbitol.

Analysis of the resulting polyols carried out by paper chromatography. The nickel catalyst prepared by
impregnation, in addition, a ferroalloy (FS) was added in an amount of 5% by weight of nickel.

Thus, we have shown the possibility of obtaining sorbitol from wheat straw cellulose by hydrolytic hydro-
genation in the presence of a supported nickel catalyst. The optimum process conditions were determined: the tem-
perature of the experiment was 180°C, the hydrogen pressure was 6.0 MPa, and the reaction time was — 60 minutes.

Key words: wheat straw, sorbitol, cellulose, catalyst, chemical hydrolysis, biomass.

Introduction. The world's reserves of fossil organic raw materials are huge they represented by oil,
natural gas and coal, but soon or late they will be exhausted. As an alternative to fossil fuels, renewable
sources of energy and organic raw materials used. The most important of these is plant raw materials,
which formed in the process of photosynthesis.

Biomass is a renewable resource and plays a role in preventing global warming by slowing down
carbon dioxide emissions. In the production of chemical products from biomass, methods for converting
biomass to sorbitol, ethanol, lactic acid and other useful chemical products by enzymatic or chemical
methods [1-6].

At present, the main material used for biological processing is starch, obtained from corn. From the
point of view of the resources of the main structural constituents of plant components can used, cellulose
is present in much larger quantities than starch. However, methods for converting cellulose into che-
mically useful products by reducing its molecular weight (depolymerization) not developed, and this
resource is currently not actually used. A large number of studies carried out in the field of cellulose
decomposition by means of enzymes. However, there remain important problems associated with en-
zymatic methods, due to low reaction rates and the need significantly increase the activity of the enzyme
and separate it from the product. The advantages of cellulose in its renewability or even the practical
inexhaustibility of plant raw materials [7-12]. Of particular interest is the search for technologies of a one-
stage, combined (hybrid) method of obtaining valuable substances from the cellulose that excludes the
stages of isolation and purification of products. A one-step organisation makes it possible to obtain from a
plant polysaccharide, by hydrolysis-hydrogenation, a compound such as sorbitol, which is one of the
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promising sources of raw materials for industry [13-18]. Among the possible applications of sorbitol -
alcohol sugar - there are three most important. The first area of application relates to a sweetener, which is
widely distributed in the food industry. The second area is the use as intermediates in the synthesis of
useful compounds such as isosorbide, propylene glycol, ethylene glycol, glycerol, 1,1-sorbitan and lactic
acid. Isosorbide, in particular, also used in modern processes, such as copolymerization in the manu-
facture of polyethylene terephthalate (PET) for the production of polyethylene isosorbide terephoate
(PEIT). Polymer PEIT has a higher glass transition temperature than PET, so it is expected to be used for
transparent plastic containers that can withstand hot water. The third field of application is its use as an
intermediate in the production of hydrogen and liquid hydrocarbons (containing mainly C5 and C6
alkanes) that can be reproduced from biomass. Hydrogen is used in fuel cells, and hydrocarbons are the
starting material for petrochemicals [19, 20].

Methods of research. We have previously shown the possibility of obtaining cellulose from wheat
straw by autohydrolysis. This cellulose was used for the realization of a combined (hybrid) hydrolysis-
hydrogenation process for the production of sorbitol. The process of chemical hydrolytic hydrogenation of
wheat straw pulp was carried out in a 100 cm’ steel reactor in an aqueous medium with vigorous stirring
at a temperature range of 140-220 °C, a hydrogen pressure of 2.0-10.0 MPa, a reaction time of 2100 mi-
nutes . Analysis of the resulting polyols was carried out by paper chromatography. The nickel catalyst was
prepared by impregnation, in addition, a ferroalloy (FS) was added in an amount of 5% by weight of the
nickel.

Results of the study. In the process of chemical hydrolytic hydrogenation of wheat straw cellulose in
sorbitol, the influence of the temperature of the experiment was studied in the range 140-120 °C. From
table 1 it can be seen that the optimum temperature of the experiment is 180 °C, since at this temperature
we obtained the maximum selectivity for sorbitol and the total yields of sorbitol and mannitol. At
temperatures of 140 and 160 °C, cellulose conversion rates (22.6-24.6%), selectivity for sorbitol (12.5-
16.1%) and total yield (16.4-17.7%) are much lower, than at 180°C. Despite the fact that at temperatures
of 200-220 °C the conversion of wheat straw pulp significantly increases (81.8-83.8%), a decrease in
sorbitol selectivity (10.0-10.8) and a total yield of 11.0-11.9%. This is explained by the appearance in the
solution of other substances, for example, polyols with a number of atoms below five.

Table 1 — Effect of the temperature of the experiment on the process of chemical hydrolytic hydrogenation of wheat straw pulp.
Experimental conditions: 0.5 g of 3% Ni/Al,05" S), 60 minutes, P 1, = 6.0 MPa

# T, °C Degree of conversion, % | Selectivity for sorbitol, % | Selectivity for mannitol, %| Total output, %
1 140 22.6 12.5 2.64 16.4
2 160 24.6 16.1 32 17.7
3 180 58.3 239 33 24.8
4 200 83.8 10.8 1.4 11.9
5 220 81.8 10.0 1.3 11.0

The effect of hydrogen pressure on the process of chemical hydrolytic hydrogenation of wheat straw
pulp was studied in the range from 2.0 to 10.0 MPa. It can be seen from table 2 that with increasing
hydrogen pressure, the degree of conversion of cellulose increases from 46.5 to 85.6%. The effect of
hydrogen pressure on the process of chemical hydrolytic hydrogenation of wheat straw pulp was studied
in the range from 2.0 to 10.0 MPa. It can be seen from table 2 that with increasing hydrogen pressure, the
degree of conversion of cellulose increases from 46.5 to 85.6%.

Table 3 shows the experimental data on the study of the regularities of the change in the rate of
chemical hydrolytic hydrogenation of cellulose in wheat straw from the time of the reaction. The reaction
time varied from 20 to 100 minutes. The optimal time for the process of catalytic conversion of wheat
straw pulp under the conditions chosen by us is 60 minutes. Until the sixtieth minute, the cellulose
conversion reaction is insignificant, and after sixty its values are within the error margin. The same
pattern is observed with the selectivity index for sorbitol.
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Table 2 — Influence of hydrogen pressure on the process of chemical hydrolytic hydrogenation of wheat straw pulp.
Experimental conditions: 0.5 g 3% Ni/Al,03” S), 60 minutes, Top = 180 °C

# P 1y, MPa | Degree of conversion, % Selectivity for sorbitol, % | Selectivity for mannitol, % | Total output, %
1 2.0 46.5 143 1.8 14.8
2 4.0 56.7 14.8 2.0 15.6
3 6.0 58.3 24.0 33 249
4 8.0 84.3 20.8 3.0 34.4
5 10.0 85.6 18.2 2.9 36.08

Table 3 — Dependence of the rate of chemical hydrolytic hydrogenation of wheat straw pulp on the time of the process.
Experimental conditions: 0.5 g 3% Ni/ Al,05; * S), Top = 180 °C, Pn2 = 6.0 MPa

# t, min Degree of conversion, % Selectivity for sorbitol, % | Selectivity for mannitol, % Total output, %
1 20 42.0 16.6 33 20.8
2 40 48.9 19.5 34 234
3 60 58.3 23.9 33 24.8
4 80 59.8 22.3 2.4 26.0
5 100 60.5 22.1 23 26.3

Conclusions. However, the selectivity for sorbitol has a maximum at a pressure of 6.0 MPa. That is,
the proportion of the desired product-sorbitol with increasing hydrogen pressure above 6.0 MPa reduced
due to the formation of five-atom alcohols. This expressed in the growth of the total yield of the polyols.
Thus, we chose 6.0 MPa as the optimum pressure. In the process of chemical hydrolytic hydrogenation of
cellulose of wheat straw into sorbitol, the influence of the temperature of the experiment studied in the
range of 140-220 °C.

Thus, we have shown the possibility of obtaining from wheat straw wheat sorbitol by hydrolytic
hydrogenation in the presence of a deposited nickel catalyst. The optimal process conditions were
determined: the temperature of the experiment was 180°C, the hydrogen pressure was — 6 MPa, and the
reaction time was 60 minutes.
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COPBHUT AJTY MAKCATBIHJIA BUJA CABAHBIHBIH
HEJJIFOJIO3ACBHIH BIPJIECKEH I'MIPOJIN3-T'UAPJIEY YAEPICIH 3EPTTEY

AHHOTanusi. Makanaza copOUT ay MakcaThlHAa Ouaail caOaHBIHBIH LIEJUTIONI03aChIH OIpJIECKeH THAPOIIH3-
THJpJIEY YAEPICIH XKy3ere acelpynbl 3epTTey OOWBIHIIA HOTHXKEJIep KentipiireH. bipak, copOuT OOMBIHIIA Celek-
tuBTitiri 6,0 MIla KeickiM Ke3iHae MakcuMaiasl Oonaabl. OHga 0i3re KaKeTTi eHIM COPOMTTIH YJeci CyTeri Kbl-
ceiMbIH 6,0 MIla apTThIpy Ke3inae 6ec aToMIbl CIUPTTEPAiH TY3UIyiHeH ToMeHAeHal. byl moaronaap sy MIbIFBIMBI
KOCBHIHJIBICHIHBIH apTybIMeH cumattananbl. Ochiraiima, 0i30eH onmrtuManael KbickiM petinge 6,0 MIla rtanman
aneiaapl. CopOuT amy yumniH Owmail caOaHBIHBIH IIEIUTIONO3aChlH XMMUSUIBIK THAPOIM3-THAPIIEY YIEPICiH Ky3ere
aceIpy Ke3iHIe ChIHAK JXypri3yne TemreparypaHblH ocepiH 140-220 °C apameirpiama 3eprrenik. bi3min Ttanmam
aNBIHFAH JKaFJaiapeIMbI3a Ougail caOaHBIHBIH IEIDTFOJIO3aCHIH KaTaIUTHKAIBIK KOHBEPCHACH! YACPiCiHIH OITH-
MaJlIbl )KYPY YakbIThl 60 MUHYT. AJIbIC MUHYTKA JIEHiH [[EJUTI0I032 KOHBEPCHSCHIHBIH PEaKIUsACH 0asy xypeai, ai
QNMBIC MUHYT OTKEHJE OHBIH MOHJIEpl aybITKy MOHI apanbiFbiHza Oosanbl. OChIHOAH 3aHIBUIBIKTAp COPOUT
OOMBIHIIIA CEIEKTUBTIIIK KOPCETIIITEPiHIAC OalKaIambl.

Ty3inren monuongapra Tajjnay »kacay Karas[asl xpomarorpadus oniciMeH xypriziieni. Hukemnni karanm3a-
TOPIbl KAHBIKTHIPY SICIMEH JalbIHIaM b, OFAH KOCBIMIIIA HUKEN MaccachiHaH 5% meniepae deppokyiimanap (FS)
KOCaJIpbl.

Oceputaiia, Oi31iH TapanbIMBI3ZaH EHTI3UINeH HUKENIl KaTaln3aTOpIblH KaThICYbIMEH THIPOJIMTHKAIBIK
TUIAPIIEY OiciMeH Oumail caOaHBIHBIH IIEJUTIOJIO3aChIHAH COPOWT aly MYMKIHJITT KepceTiareH. Y IEpiCTiH OITH-
MaJIIbl JKaFJainapbl aHbIKTAIABL: ChIHAK TemrepaTtypacsl — 180 °C, cyreri KbickiMbl — 6 MIla, peakius xypy y3ak-
THIFBI — 60 MUHYT.

Tyiiin ce3nep: Ounaii cabaHbl, COPOUT, LEIUTION03a, KATATH3aTOP, XUMILUIBIK THIPONIN3, Ornomacca.
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NCCIEJIOBAHUE ITPOOECCA COBMEMEHHOI'O 'HAPOJIN3-T'HAPUPOBAHUE HEJIFOJI03bI
MNIHIEHUYHOU COJIOMBI C HEJIBIO ITOJYYEHUSA COPBUTA

AHHOTanusi. B crartee mpuBeseHB! pe3ynbTaThl MO HM3YYEHHIO PEaln3allii COBMEIIEHHOTo (THOPHIHOTO)
nporecca TUAPONN3-TUAPUPOBAHNE C IIETbI0 MOJydeHHs copOura. OpHAKO CEJIEKTUBHOCTH IO COPOUTY HMeeT
MakcumyM Tpu gasnernd 6,0 MIla. To ects, HoN HY)KHOTO HAMH MPOAYKTa- COpOWTA C YBEIHUCHHUEM JaBICHUS
Bozopoaa Beime 6,0 MIla cHikaercst 3a cdeT 00pa30BaHUs MATHATOMHBIX CIIHPTOB. DTO BBIPAXKAETCSI B POCTE
CYMMapHOTO BBIXOJa TIONHONIOB. TakuM 00pa3oM, HAMH B Ka4eCTBE ONTHMAJIbHOTO AaBiieHHs BBIOpaHO 6,0 MIla.
ITpu ocymiecTBIEHNH MpOIiEcCa XUMHUUECKOTO THAPOIUTHYECKOTO THAPHPOBAHNS LIEIUIFOIO3bI MIIEHUIHOW COJIOMBI
B COpPOWT BIMSHHE TeMIepaTypsl ombiTa m3ydanu B npenenax 140-220 °C. OnTtumanbHBIM BpeMEHEM MPOTEKaHUS
mporecca KaTATUTHIECKO KOHBEPCUH LIEJITIOI03b] MIIEHUYHOH COJIOMBI B BBIOPAHHBIX HAMH YCIOBHUSIX OIPEAEIECHO
60 MuHyT. [lo HmIeCTHAECATON MUHYTHI peakiusi KOHBEPCHUS LEJUTI0I03bl HE3HAUUTENIbHAs, a TI0CIie IECTUACCITH ee
3HAUEHMs HAXOIATCSA B Mpeleiiax HOrpelIHOCTH. Takas ke 3aKOHOMEPHOCTh HaOIIoaeTcs W ¢ MoKaszaTeleM
CEJICKTMBHOCTH II0 COPOHTY.

AHanu3 00pa3yromyxcsi NOJIMOJIOB OCYIIECTBIUTM METOIOM OyMmaxkHOW xpomarorpaduu. HukeneBblid kaTa-
JIM3aTOp TOTOBHMJIM METOJIOM IPOIUTKH, B HETO JOMOJIHUTENbHO nobaBisim ¢eppocmias (FS) B kommuectse 5% ot
MacChl HUKEIS

Takum 00pa3oM, HaMH TOKa3aHa BO3MOXKHOCTh MOJYYEHMS M3 IIEIUTIOJIO3BI IMIIEHWYHOW COJIOMBI copOuTa
METOJIOM THAPOJIMTHYECKOTO THAPHUPOBAHMS B IIPHCYTCTBUN HAHECEHHOTO HUKEJIEBOTO Katanu3aTopa. OnpeneneHsl
ONTHMAaJIBHBIE YCIIOBHSI Iporecca: Temmeparypa onbita — 180°C, maBnenmne Bomopoma — 6 Mlla, mpomomxuTens-
HOCTH peakiun — 60 MUHYT.

KaioueBble ciI0Ba: MIIEHWYHAs COJIOMa, COPOMT, LEIUIIOI033, KaTalnu3aTop, XMMHUYECKHH THApOIH3, OHo-
Macca.
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INFLUENCE OF OIL ON THE NUMBER OF DIFFERENT GROUPS
OF MICROORGANISMS INVOLVED IN THE NITROGEN CYCLE

Abstract. In oil-polluted ecosystems, nitrogen is one of the main biogenic elements. Maintenance of its level in
the environment provided by the active activity of various microorganisms participating in its cycle. In this
connection, the problem of the influence of oil pollution on the transformation of nitrogen in the soil is of interest,
which closely related to practical issues of biodegradation. In all periods of the study, the number of azo-fixing
microorganisms and oligonitrophils in polluted soil was higher than that of uncontaminated soil. An increase in the
intensity of nitrogen fixation in contaminated soil may be due to an increase in the content of readily available
organic substances — alcohols, organic acids, amino acids and other compounds. It correlates with an increase in the
number of groups of anaerobic nitrogen fixers of the genus Clostridium. It is possible that nitrogen-fixing mic-
roorganisms can use metabolic products of hydrocarbon oxidizing microorganisms.

Key words: microorganism, nitrogen, soil, oil, pollution, gasoline, bacterium.

Introduction. All periods of the study, the number of azo-fixing microorganisms and oligonitrophils
in polluted soil was higher than that of uncontaminated soil. An increase in the intensity of nitrogen
fixation in contaminated soil may be due to an increase in the content of readily available organic sub-
stances - alcohols, organic acids, amino acids and other compounds. It correlates with an increase in the
number of groups of anaerobic nitrogen fixers of the genus Clostridium. It is possible that nitrogen-fixing
microorganisms can use metabolic products of hydrocarbon oxidizing microorganisms. An increase of
nitrogen-fixing microorganisms in oil-polluted soil noted by a number of researchers [1]. According to
some data, oil in various concentrations stimulates the development of oligonitrophils and nitrogen-fixing
microorganisms both in gray forest soil and in leached chernozem during the whole period of research.
The intensification of nitrogen fixation in oil-contaminated soil explained by the low partial pressure of
oxygen. It is likely that an increase in the number of nitrogen fixing microorganisms is a kind of "com-
pensatory" mechanism necessary to preserve nitrogen compounds in the soil. The most sensitive to oil
pollution are nitrifying bacteria, which are an agronomically important group of microorganisms. Their
abundance fell with increasing oil concentration and did not return to the background level after a certain
time and when contaminated soils, fertilizer complex, activated sludge and other stimulants used for
reclamation. The decrease in the number of nitrifying microorganisms in contaminated soil is due to the
fact of that an unfavorable air regime created in the soil. However, under the same conditions, an increase
in the activity of ammonifying and aerobic nitrogen fixators observed. Nitrifiers in normal soil do not
meet a large amount of easily digestible organic matter. Hydrocarbon oils themselves are relatively easily
digestible organic compounds. On the other hand, studies showed that biodegradation of oil in the process
of self-purification accompanied by an increase in the content of organic substances. Hydrocarbons used
in certain doses that do not exceed the phytotoxicity of the soils, as a "stabilizer" of the conversion of
nitrogen, an inhibitor of the nitrification process, to prevent nitrogen loss. Microorganisms carrying out
the process of denitrification are widely distributed in nature. In general, denitrifying agents represent a
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rather indefinite biological group of bacteria capable of using oxidized nitrogen compounds in addition to
oxygen as an electron acceptor. Most of them belong to the genera Pseudomonas, Achromobacter, Mico-
bacterium, etc. The number of denitrifying microorganisms in contaminated soils during self-purification
is much higher than in uncontaminated ones. A number of researchers note an increase in the number of
denitrifying agents in oil-contaminated soils [2]. Developing in polluted soils of denitrifying agents
promoted by excess of organic mass, alkaline reaction of the environment and micro-ecological factor -
low oxidation-reduction potential. Strengthening the process of denitrification is an undesirable pheno-
menon in contaminated soil, since the soil depleted with nitrogen, which under the conditions of a sharp
increase in the biomass of microorganisms serves as a factor limiting the rate of self-purification. On the
other hand, involving products of partial oxidation of hydrocarbons in the oxidative metabolism in the
conjugate reduction of nitrates, denitrifying agents participate in biodegradation processes.

According to other researchers [3], the total number of denitrifiers under the influence of oil,
basically, do not change. In some cases, their numbers increase, especially when using organic and mi-
neral fertilizers for reclamation. This is probably due to the creation of anaerobic conditions due to oil
clogging pores in contaminated soil.

As the results of studies [4] show, soil contamination with oil products also affects its nutritional
status. Due to the decrease in the number of nitrifying microorganisms, the processes of nitrification
weakened and there is a complete absence of nitrates in the soil. Suppression of the nitrification process in
the soil probably leads to the accumulation of ammonia nitrogen.

It is known, that a certain part of the nitrogen in the ammonia form, which formed in the process of
nitrification goes directly into the medium and is used by microorganisms as a nitrogen feed. The oil
fractions present in the soil are physicochemical and biodegradable. The volatilization of hydrocarbons, a
decrease in their concentration, the appearance of new intermediate decomposition products, imposes its
imprint on the biological activity of the soil. There is a transition from more toxic at the first moment
fractions to less toxic and vice versa.

It showed that, while adding in soil contaminated with oil bacteria of the genus Azotobacter applied
to various species, the rate of soil self-purification increased. Bacteria are able to assimilate petroleum
hydrocarbons as the sole source of carbon and energy both in the presence of bound nitrogen and nitrogen
fixation. The activating influence of Azotobacter chroococcum on the growth of hydrocarbon oxidizing
bacteria, which are part of the drug Devoroyl, was revealed.

Materials and methods of research. Microbiological examination of oil contaminated sites was
carried out according to generally accepted microbiological practices. In laboratory experiments typical
medium loamy sierozems with different contents of oil product soils were used. The object of our research
was Kumkol oil, diesel fuel, fuel oil, oil sludge and various grades of gasoline (AI-80, AI-85, AI-90, AI-96).

Results and its discussion

In laboratory conditions on a Voroshilov-Dianova liquid medium with 2.0% oil as a hydrocarbon
source, the biodegrading ability of association 1 consisting of strains of Micrococcus varians B1Agl6G,
Micrococcus luteus B1Ag8G, Micrococcus roseus B1Ag6G, Bacillus subtillis G311/1, Azotobacter
chroococcum GR11, Az. chroococcum GR21, Az. chroococcum GR35, Az. chroococcum GR149, associa-
tion 2, consisting of strains Micrococcus varians B1Agl6G, Micrococcus luteus B1Ag8G, Micrococcus
roseus B1Ag6G, Bacillus subtillis G311/1. As a result of the conducted studies, it was found that the
highest degree of biodegradation of oil was noted in the variant using association 1, where the content of
hydrocarbons in 28 days decreased by 52.7%, which is 20.7% higher than in the variant using association
2, in accordance with figures 1, 2.

Thus, established that the introduction of heterotrophic microorganisms and nitrogen fixers in the
association increases the degree of biodegradation of oil by 38.5% in comparison with the variant where
only heterotrophic microorganisms are used.

In the laboratory conditions, the possibility of using such cultivated plants as kidney beans (Faesolis
sp.) and oats (Avena sp.) used as phyto-test objects. The choice of these cultures determined by the rapid
germination and large biomass of seedlings.
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Figure 1 — Reduction of the concentration of oil products under the influence of the association of microorganisms

It found that plants react more sharply to soil contamination with light fractions of petroleum
products, while it found that irrespective of the brand of gasoline, its content in the soil to 0.1% causes
complete loss of seeds.

Less toxic activity showed diesel fuel and oil. Established that, their concentration in soil to 0.1%
provides stimulating effect on plant grow, all experimental plants increased control samples on 1.75%0.5
cm, and on biomass 0.2+0.05g.

In assessing the phytotoxicity of soils under laboratory conditions, where the following variants were
tested:

— control - soil containing 2% of Kumkol oil;

— Variant 1 — initial soil with 2% oil and additional 1% aqueous solution of ammophos;

— Variant 2 — initial soil with 2% oil + 1% aqueous solution of ammophos + association 2, consisting
of hydrocarbon-oxidizing bacteria;

— Variant 3 — initial soil with 2% oil + 1% superphosphate;

— Variant 4 — initial soil with 2% oil + 1% aqueous solution of superphosphate + association 1,
consisting of hydrocarbon-oxidizing and nitrogen-fixing microorganisms.

After 30 days of incubation oat seeds introduced into the soil. Analysis of the results of the
experiment onl0 days showed that in the control variant, all the seeds were lost. In variants 1 and 3, the
seed germination energy was 8.0 and 9.0%, respectively, but the seedlings looked depressed, chlorosis of
the leaves noted, and a part of the seedlings died on day 2-3. In variants 2 and 4, the seed germination
energy was 42.0% and 65.0%, respectively. In both cases, seedlings appeared unfriendly, but on the 4-
5 days they had a bright color. In variant 4, the plants were ahead of the control samples by 1.7 + 0.5 cm.
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Figure 2 — Degree of biodegradation of oil
by spontaneous microflora and associations of microorganisms

Similar results observed in experiments with beans, where the same experimental scheme used. In
this case, the advance in height of plants in variant 4, comparing with variant 2, was 4.1+0.3 cm.

When studying the reaction of plants to soil contamination with gasoline, it found that, regardless of
the brand of gasoline, its concentrations of more than 0.5% exert an acute effect on the energy of
germination of both beans and oats. Seeds mold and rot. Reducing the concentration of gasoline to 0.1%
did not reduce the toxic effect on germination of seeds. The introduction of gasoline grades AI-80, 85, 92
at a concentration of 0.01; 0.02; 0.03% in the soil had a weak stimulating effect on the growth and
development of plants. All seeds in experimental variants sprouted, while the height of sprouts exceeded
the control samples by 4.24+0.5 cm in the case of bean seeds and 2.3+0.3 cm in variants with oat seeds on
8-10 days.

However, a further increase in the concentration of gasoline of these grades to 0.05% caused a
decrease in the growth of seedlings by 0.8+0.2 cm and a decrease in seed germination energy by 10.0 £ 1%
in versions with beans, by 0.5+0.03 and 15.0£1% in variants with oat seeds. As the result of laboratory
tests, it found that AI-96 gasoline has an acute effect on the growth and development of experimental
plants, even at a concentration of 0.01%.

Microfield experience in the development of technology for reclamation of accidental soil
contamination by non-volatile fractions of petroleum products carried out at the site of the TSC located in
Petro Kazakhstan Oil Products. In the experiment, the processes of destruction of hydrocarbons by
nitrogen-fixing and hydrocarbon-oxidizing microorganisms studied. As a bio-test, which characterizes the
degree of reclamation, also as a possible active recultivation agent, oats and beans sowed in the expe-
rimental plots in two series of experiments.

It showed that a further decrease in the concentration of gasoline or a small amount thereof has an
insignificant effect on plant growth.
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To simulate accidental contamination, a gas condensate consisting of 60% heavy and 40% volatile
hydrocarbons (aliphatic, aromatic and alicyclic) applied to the soil prior to laying the test on the soil,
before penetrating it to a depth of 20 cm. Before applying the oil to the soil and after application, the
content of organic substances and separately oil the next: the amount of organic substances in the soil
before adding oil equal to 1569 mg/kg, and oil products — 1408 mg/kg, and after the application of petro-
leum products, the amount of organic substances was 5907 mg/kg, oil — 4259 mg/kg.

Samples for analysis selected in 3-fold replication before filling the soil with gas condensate, 3 days
after pouring the soil, during the laying of the experiment and during the harvesting period of oats and
beans. Total recultivation period lasted for 60 days.

The scheme of the experiment consisted of three series. In the first series, spontaneous microflora
tested as bio-destructors of oil products. In the second series — UOM oats and beans. In the third series,
nitrogen-fixing microorganisms introduced. The area of the plots in the variants of the experiment is 2 m®.
The repetition of the experiment is threefold.

Scheme of experience:

1. Control (loosening + watering + plants).

2. Variant 1 (UOM + plants + 1% ammophos).

3. Variant 2 (nitrogen fixing microorganisms + plants + 1% superphosphate).

4. Clean soil without contamination (loosening + watering + plants).

bakTepuanpHble TperapaThl U OMOTCHHBIC BEINECTBA, COTTACHO CXEME OIbITa, BHOCWINCH B COOT-
BETCTBYIOIIME BAPHAHTHI M TOBTOPHOCTH ONbBITA U JIOMATOW NEpEeMEUIMBAJIHCh CO CIIOEM TPYHTa Ha
riryOMHY IPOHUKHOBEHHSI Ta30BOT0 KOHJEHCATA.

Bacterial preparations and nutrients, according to the experiment scheme, introduced into the
corresponding variants and replicates of the experiment and shoveled with the soil layer to the depth of
penetration of the gas condensate.

The results of the experiment indicate the inactive destruction of petroleum products by hydrocarbon
oxidizing microorganisms. The most intensive decomposition of hydrocarbons noted in the variant where
nitrogen-fixing microorganisms introduced together with superphosphate. The content of oil products
reduced, and compared to the initial content, their quantity decreased by 98.3-99.4%. At the same time,
the introduction of sawdust, together with mineral fertilizers, reduced the content of petroleum products.

The sowing of oats and beans as test cultures against the background of the action of UOM and
nitrogen-fixing microorganisms showed that as the quantity of oil products in the soil increases, the yield
naturally decreases. It noted the decrease in the activity of oxidation of oil products under the cover of
plants of oats and beans in comparison with the variant without plants. More active destruction of
petroleum products in a variant without plants can be explained by the lack of competition introduced into
the soil by oil-oxidizing microorganisms from the soil microflora destroyed as a result of hydrocarbon
contamination, whereas under the plants of oats and beans the possibility of competition from the epi-
phytic microflora increased.

An analysis of the phytotoxicity level of the soil in the studied variants of the experiment showed that
the control variant, where agrotechnical measures not taken, was characterized by minimum seed
germination and maximum phytotoxicity. The lowest level of toxicity noted in the second variant with the
minimum starting dose of mineral fertilizers (table). A high level of toxicity in oil contaminated soil can

Level of plant phytotoxicity in variants of the experiment

Experiment variant Similarity, % Weight of 1% sprout, g Presence of signs of chlorosis
Control 54.7£5.8 8.9+0.07 Present
Variant 1 74.7£5.3 9.2+0.08 Present
Variant 2 72.0+4.9 10.1+0.08 Absence
Pure soil 86.6+5.7 10.5+0.10 Absence
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In this case, the absence of chlorosis in plants in this variant of visual signs is an indirect indicator
that the soil of this variant, despite the minimal amount of nitrogen fertilizers used, contained a sufficient
amount of nitrogen, possibly due to the active flow of nitrogen fixation processes.
be caused by the accumulation at the early stages of microbiological destruction of a large number of
petroleum acids and other products of primary oil degradation, which are highly toxic, both for plants and
for most microorganisms.

Thus, the compilation of a scheme for remediation measures, and in particular the calculation of
doses of nitrogen fertilizers should begin with an analysis of the level of activity of nitrogen-fixing micro-
flora in a specific oil contaminated soil. In the case of a high level of nitrogen fixation, the use of high
initial doses of nitrogen mineral fertilizers is inadvisable, because of providing an initial reduction in the
content of petroleum products in the soil, they subsequently lead to a sharp suppression of the rate of
biodegradation of oil in the soil and an increase in the phytotoxicity level of the soil, which may
negatively affect the effectiveness of subsequent phytomelioration.
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MYHAMJBIH A30T HMKJBIHA KATBICATBIH
OPTYPII MUKPOAF3AJIAP CAHBIHA OCEPI

AHHOTanusi. MyHaliMeH J1acTaHFaH JKOXYienepne a30T Herisri OMOoreHIl neMeHTTepaiH Oipi Oonbin TadbI-
nanel. Kopiiaran opraiarsl OHbIH JEHI'€HiH KaMTaMachl3 €Ty OHBIH LIMKIIIHE KaThICAThIH SPTYPJIl MUKpOaF3aiapIby
OesceHainiri apkplIbl KamTamace3 erineai. OcbiFan OaiaHbICTBI, MyHalHMEH JIaCTaHYIbIH TOIBIPAKTaFbl a30TTHIH
KaliTa eHJeNyiHe ocep €Ty Macelieci KbBI3BIFYIIBUIBIK TYABIPaJbl, ON OHOIErpaalUsHbIH IPAKTUKAIBIK
MaceselepiMeH ThIFbI3 OailflaHbICTBl OOJNBIN Keneai. 3epTTeydiH OapiblK Ke3eHJEepiHJe, JIacTaHFaH TOIbIpaKTa
a30TOCKITYIIII MHKpOar3ajap MEH OJHTOHUTPO(HIAEp CaHbl JlacTaHOAFaH TOMBIPAKKa KaparaH/a >KOFapbl OOJIBL.
JlactanraH TONBIPAKTaFbl a30TThl OEKITETIH KapKBIHIBUIBIKTHIH JKOFapbLIaybl OHBIH KOJDKETIMII KYpaMbIHAAFbI
CIHPTTEP, OPraHUKAIBIK KBIIIKBUIAAP, aMUHKBIIIKBIIIAP XKoHE 0acKa Jla KOCBUIBICTaphl 0ap OpraHMKaNbIK 3aTTapra
Herizneneni. Mynsl Clostridium TypiHzneri aHa’poOThl a30TOEKITYII TONTapbhl CaHBIHBIH apTybIMEH OaiiaHbIC-
THIPaJbl. A30TThI MUKpOAFr3aiap, KOMIPCYTEKTI TOTBIFY MUKPOAr3aJlapbIHbIH METa00IMKAIIBIK OHIMIEPIH Maii1anaHa
aJaibl.

Tyiiin ce3aep: Mukpoarsanap, a3oT, TONBIPAK, MyHal, JJACTaHy, )KaHapMail, OakTepus.
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BJIMAHUE HE®THU HA YUNCJIIEHHOCTD PA3JIMYHBIX I'PYIIII MUKPOOPI'AHU3MOB,
YYACTBYIOIIUX B KPYTOBOPOTE A30TA

AHHoTanusl. B HedTe3arpsa3HEHHBIX IKOCHCTEMaX a30T SIBJISICTCS OHUM U3 OCHOBHBIX OMOTEHHBIX JIEMEHTOB.
[Moanepxkanue ero ypoBHs B OKpYyKalolllei cpezie o0ecreunBaeTcsi akTUBHOM JISTEIbHOCTHIO PA3IMYHBIX MUKPO-
OpraHu3MOB, MPUHUMAIOIINX Y4acTHE B €ro KpyroBopore. B cBsi3u ¢ 3THM mpeacTaBisieT HHTEepec mpobiema Bius-
HUsI He(TSHOTO 3arps3HEHMs] HA TPEBPAIEHUs] a30Ta B MOYBE, YTO TECHO CBS3aHO C MPAKTHYECKUMH BOIPOCAMHU
ouonerpanauun. Bo Bce nepuobl MCCIEOBAHUS YUCIEHHOCTh a30(UKCUPYIOIUX MHKPOOPTaHU3MOB M OJIUTOHU-
TPOHIIOB B 3arpsi3HEHHON MMOYBE OKa3ajiach BbIIIE, YEM HE3arps3HEHHOH. YBEIMYCHHUE WHTEHCHBHOCTH a30T(UK-
CalliuM B 3arps3HEHHON IOYBE MOXET ObITh OOYCJIOBJIEHO yBEJIMYEHHEM B Hell colepiKaHHs JIerKOJOCTYITHOTO
OpPraHUYeCcKOro BEIeCTBA — CIMPTOB, OPraHUYECKUX KHCIIOT, aMUHOKUCIIOT U JAPYTuX coenuHeHuin. OHO Koppenu-
pYyeT ¢ yBEIHUYEHHEM YHCICHHOCTH TPYIII aHa3pOOHBIX a3oTdukcaropoB poaa Clostridium. Bo3MoxHO, 4TO a30T-
(uKcHpyIOIIME MHUKPOOPraHU3MBl MOTYT HCIIOJIb30BAaTh IPOAYKTBI METaboJI3Ma  YTIIEBOAOPOIOKUCIISIOIINX
MHUKPOOPTaHU3MOB.

KiroueBble ¢jI0Ba: MUKPOOPIraHU3M, a30T, [T0YBa, He()Th, 3arps3HEHUE, OCH3MH, OAKTEpH.
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CHEMICAL COMPOSITION OF DRY MELON, MADE FROM MELON,
AND MELON LONG WORM, NUTRITIONAL VALUE

Abstract. In this article, explore the chemical composition of products prepared from melon dried melon and
pastille, the nutritional value for the proper functioning of the body was considered. In the dried melon made from
melon in comparison with the pastille, the protein is lower, the fat content is higher and carbohydrates are higher.
The value of the vitamins of two products from melon basically differs little from each other. Only ascorbic acid was
found in the pastil at a high level. It was found that the supply of essential amino acids of leucine, lysine, threonine,
compared to the dried melon, is higher in the paste. In the pasta of melon and dried melon, unsaturated fatty acids
olein and linol were found in large quantities. From this side, too, the values of these products were seen. These
indicators can improve the general state of human health, strengthen the body's resistance to disease, prevent early
aging and improve efficiency. It has been established that in the formation of biological and physiological functions
of the body dried cantaloupe and pasta from melon provides valuable nutrients and has the property of healing.

Key words: melons, melons, carrots, proteins, fats, carbohydrates, vitamins, color amino acids, metabolic
amino acids, strength, value, kilocalorie, unsaturated fatty acids, aspartic acid, glutamic acid.

Introduction. In addition to livestock products, the Kazakh people used various fruits and vegetables
as food and medicines. Among them, rhubarb, sorghum, peppermint, blackberries, garden, tulips, garlic,
hawthorn, nettle, starfish, hawthorn, opium, hawthorn, jellyfish, herring, fir, mint, hothouse, etc. belongs
to [1].

The food composition of the food menu consists of the first, the second group of products, which has
an additional effect on the food properties of another group of products. For example, saturated fatty
acids, mineral salts and vitamins from meat and milk fat can be completely consumed from meat and
dairy products. Even balanced ingredients can provide the recommended nutrient content in the food
formula [2]. We can say that this type of food is consistent with the enzyme system in the organisms of
our ancestors, which indicates that the continuity of this phenomenon does not allow the traditions of the
modern Kazakh nation to be unhealthy. However, in today's world of nutrition, there are many harmful
manifestations of human activity. The assortment of national dishes is strong and the flavor of sheep and
goat's milk is usually reduced, and the share of flour and sweet foods is growing, and daily consumption
of vegetables is still rare. If past eating habits have the same euphoria in their mouth, they are still present.
Physical activity (hypodynamia), pollution of the environment (types of food) also affects the body.

Often the use of alcoholic beverages of the population, response, drugs, nasawa, domestic difficulties
(high cost) not permitting the weakness of the enzyme system, the various manifestations of the disease is
not a guarantee. Absorption of chemical leakage in the external environment, radioactivity "on our fist",
as it works [3].

Tropical plants of the family of pumpkin, common in countries, subtropical. They are mainly
cultivated plants. Melon (Cucumis melo) -a plant annual grassy, subject to pumpkin family Melons grow
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in South-West Asia and Africa. More than 2,000 years ago melons were cultivated in small and medium
Asian lands as a cultivated crop. Depending on the varieties and varieties of melons, etc. are divided into
groups. Cut a melon to prepare a dried melon, drizzle, boil the pasta from melon, jam, marmalade.b.
trains.

Food is one of the factors that affect the human body. It is very different from other external factors,
because it turns into the body as an internal factor and stimulates the physiological systems and acts as the
structural functioning of the human body. That's why nutrition improves, increases efficiency and
increases the tendency to resist various dangers. Carbohydrates of vegetables are characterized by mono-
and disaccharides, starchy, fibrous, pectinic substances (on average 3-4%). Vegetable fiber is physio-
logically very valuable, as it reaches a soluble compound when it reaches the intestinal cavity (pectin
cellulose). It improves the secretion and motor function of the intestine. There is also evidence that the
fever cleanses the body of cholesterol [2].

Vegetables and fruits are a natural source of various vitamins and mineral salts. With this feature
they have a special biological value. Compared with other dishes, nutrients are completely covered with
vegetables and fruits [2, 121-124].

The ability to organize proper nutrition begins with the ability to detect the chemical composition of
foods. Determining the quality of each type of food is the basis of the body's nutritional needs.

The relevance of studying the chemical composition of foods promotes the healing of therapeutic
products.

Research Materials. Professions that arose after the settlement of the Kazakh people in the village
were melons and other agricultural products. From, dried melon, pastured from a melon, they learn to
prepare long-term dishes. These dishes can not be called national dishes, as they can be seen in other
countries, especially in the table of the Uzbek people.

Delicate fragments of melon from dried melon and melon pasta are dried and the thickness is about
0,9-10 millimeters. Melon is divided into two parts, cuts each part from 0,9-10 millimeters to the trunk.
The length of each group is from 40 to 50 centimeters. They put them in the shaded area individually and
apply a thin cloth to the surface (anti-jamming). You must continue to move. Food can be stored for
twelve months. The word keel means to dry in the sun.

Dried melon - was divided into two parts of the middle of melon fresh, cut with peel, then bana
obtained, extraction of bark. His hair, like a dried braid, drains about one week. It is stored in a cool place.
The shape of the melon, made in the laboratory is entrusted from the dried melon. [4, p. 139].

Shepherd from melon — falling inside, crushed melon peeled from the skin and boiled for 1-2 hours
(until the color turns brown). After drying in a week, it is stored and remains clean. Pastilla from melon
was placed in a laboratory in ready condition [4, p. 139].

Research methods. The above-named biological and chemical values of Kazakh national cuisine
were identified in the laboratory of the National Academy of Nutrition of Kazakhstan.

Dried melon and pasta from melon protein were identified by the micro-Kjeldahl method [5]. The
total amount of fats was determined by DI Kuznetsov and NG Grishin [6]. The total amount of
carbohydrates was calculated from the difference between dry matter and protein, fat and mineral
substances. Humidity, dry residue, ash content of the food product was carried out using known physical
and chemical methods. The energy value of food was calculated using a heat factor equal to one kilogram
of protein and carbohydrates, which was 4.1 kilocalories, and the fat content was 9.3 kcal.

The size of vitamins: B1 (thiamine), B2 (riboflavin) — fluorometry, PP (niacin) —symmetric, C, A,
E — are determined by colorimetric methods [7].

The data obtained as a result of the study were processed by standard statistical methods [8].

The results of the research. The chemical composition of dried melon and melon from melon has
been studied. Protein, fat, carbohydrate and the effectiveness of the melon and melon wafers, which was
created in the main laboratory of the Kazakh Academy of Nutrition (table 1).

Pastilla from melon is much less fat, fat, carbohydrates compared to sugar, dried melon. The
nutritional value of any product is evaluated by the ratio of the chemical composition of the product and a
balanced diet that determines the basic nutritional requirements for health and human needs.

The values of the vitamin of two melon products basically do not coincide. High levels of ascorbic
acid melon were found, and the same amount of vitamin PP was found in both tastes.
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Table 1 — Nutritional values of dried melon and melon paste (100 g / mg product)

. . Name of product
# Name of food ingredients -
dried melon pasty from melon
1 Protein, g 6,91 5,20
2 Fat, g 2,58 3,0
3 Carbohydrates, g 63,14 66,66
4 Strength, kcal 303 327
Table 2 — Parameters of the vitamin tincture of pastilles from melon and dried melon (mg/100 g of product)
. . Name of product
# The name of vitamins -
dried melon pasty from melon
1 A - -
2 B-carotene 2,73 2,89
3 E 0,68 0,71
4 B, 0,27 0,29
5 B, 0,28 0,31
6 PP 2,76 2,94
7 C 14,0 0,6

Vitamin C. participates in the functional oxidation-reduction reaction of the immune system, adapted
to the absorption of iron. The lack of this vitamin is characterized by reddening of the tooth and bleeding
from the nose, as the bleeding of the blood vessels is considered high permeability [2, p. 84-86].

Table 3 — Indicators of scale and essential amino acids taste of pastille from melon and dried melon (mg/100 g of product)

. . Amount of amino acids, mg
# Irreplaceable amino acids, mg -
dried melon pasty from melon

1 Valine 91 68

2 Isoleucine 182 137

3 Leucine 164 124

4 Lysine 582 441

5 Methionine 56 42

6 Threonine 255 193

7 Tryptophan 64 48

8 Phenylalanine 146 111

It was found that amino acids are high in the smoke product compared to melon worms.
Table 4 — Amino acid metabolism of melted butter and melon paste (mg/100 g of product)
. ) Amount of amino acids, mg
# Amino acids exchanged, mg -
dried melon pasty from melon

1 Alanin 234 309

2 Arginine 125 166

3 Asparagine 2358 3112
4 Histidine 55 73

5 Glycine 201 264

6 Glutamine 657 865

7 Proline 139 184

8 Serin 158 209

9 Tyrosine 83 109
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As a result, the metabolism of lysine and threonine among the amino acids that we can not detect is
the abundance of asparagine and glutamine in the exchange of amino acids.

Analysis of results. Known by the science of biochemistry, the beginning of digestion of glutamine
is carried out with the presence of asparagine [9]. Asparagine is separated from asparagine in cells and is
associated with toxic ammonia in the body and neutralizes it. Aspartic acid also supports the asparagine
reserve and the first stage of its decomposition in metabolic processes. Non-invasive amino acids that go
directly to the body's nutrients without being digested in the necessary organisms are detected when
methionine, threonine and lysine are formed. And lysine is necessary for the growth of the breed, the
regeneration of tissues, the production of hormones, antibodies and enzymes. Lysine is a component of
connective tissue, which forms a muscle collagen protein. Lysine is involved in the elastic gluing of blood
vessels, as well as in the digestion of calcium. Participates in the prevention of osteoporosis, athero-
sclerosis, stroke and heart failure in the human body. Regulates breast function. The value of these amino
acids was proved for the survival of body cells. Of these amino acids, it is important that the body func-
tions as glutamine. It ensures the release of harmful emissions from protein metabolism. Glutamic acid
improves the respiration of brain cells and helps to balance the acid-base reaction, stabilizing the
concentration of hydrogen ions in the blood and tissue [10]. It was found a large number of oleic and
linoleic oils found in melon wormwood and melon. In this sense, the significance of these dishes is also
noticeable. He takes part in the metabolism of the body. Linoleum enhances metabolism in the body,
participates in the regulation of cholesterol, and also has the ability to prevent diabetes and can withstand
allergic diseases of various products.

The results of studying their own materials are analyzed and the chemical composition of the taste is
determined. In fact, it is worth noting that the first study of nutrients, vitamins, amino acids and amino
acids, determining their strength [11, 12].

Conclusion. Moisture-proof, light-resistant, resistant to desert, annual plant and nutritional value of
proper functioning of the organism, by examining the chemical composition of the taste of pastilles from
melon and dried melon. The melon paste is made from a melon paste with slightly reduced protein
content, fat content, carbohydrates and vitamins, and high levels of ascorbic acid melon and RR were the
same in both products compared to other vitamins. Among the replaceable amino acids is the abundance
of asparagine and glutamine. As a result, unsaturated amino acids are rich in lysine and threonine and that
the substance in amino acid metabolism contains a large amount of aspirin and glutamine for the survival
of body cells. The presence of oleic and linoleum oils melon paste melon shows the nutritional value of
taste.

Theoretically, the results of the work performed are of particular importance, since it has been proved
that the melanoid and melon provide valuable nutrients in the formation of the biological and
physiological functions of the body. Suitable for people of different professions and for people of all ages.
Today it is widely used among peoples.

Practically, based on the results of the research, it has the full potential to increase the level of
nutrition in the menu. Table data used in sanatoria, public and family meals are used.
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KAYBIHHAH JAWBIHIAJTATBIH KAYBIH KAK IIEH KAYBIH KYPTTBIH
UMUSLIIBIK KYPAMBI, KOPEKTIK MAHBI3BI

AnHoTanusi. Makanajga KayblHHaH JNaWbIHAANAThIH KayblH KakK MEH KayblH KYPTTHIH XHMUSUIBIK KYpaMblH
3epTTeH OTBIPHIIN, aF3aHbIH JYPBIC JKYMBIC JKacayblHa KOPEKTIK MaHBI3bl KapacThlpbliaasl. KayslHHaH naiibiHana-
TBIH KayblH KYPTTBIH, KayblH KaKIEH CaJbICTHIPFAHA, aKybI3IAbUIBIFBI COJ a3lay, MAaiIbUIBIFBl KONTey, KOMIpCYbl
Monaay. KaysIHHBIH €Ki eHIMIHIH TOpYMEHIIK KYHABUIBIKTaphl HETi31HEeH Oip-OipiHeH albIpMAIIbUTBIK TAHBITIANTBL.
Tek KaHa acKOPOUH KBIIIKBLIBI KaybIH KAKTa JKOFaphl ACHIeHae aHbIKTaIIbl. AIMACIIalThIH aMHUHKBIIIKBLIIAP KOPBI
JeHLNH, JI3UH, TPEOHUH KayblH KaK OHIMiH/e, KayblH KYpPTTarbl JIeHI€iIMEH CaJbICTHIpFaH/a )KOFapbl KOPCETKIlI-
TepMeH aHbIKTaIAbl. KayblH KYpT IeH KayblH KaKTa KaHBIKIIaFaH OJIEMH XKOHE JHMHOJI MaHKBIIIKBUIAAPEl KOIl MeJ-
IIepAe aHBIKTANIbL. Byl skaFbIHaH 11a OCHI TaFaMAApAbIH KYHBUIBIFE! OalKaiaibl.

OcblHJall aHBIKTAJIFaH KOPCETKIITep aJaMHbIH JKaJIbl JACHCAYJBIFBIH KYIICHTII, Kecenre Kapchl KacHeTiH
apTTHIPBII, €pTe KAPTAIOABIH aJIJbIH aJIbII, )KYMBIC icTey KaOlleTiH KeTepei. AF3aHbIH OHOJIOTHSJIBIK KoHE (PH3HO-
JIOTHSUIBIK KBI3METIH KaJIBINITACTBIPY/la KayblH KakK IeH KayblH KYPT JOMiHIH CayBIKTBIpY KacueTi Oap, Oaraibl
KOPEKTIK 3aTTapMeH KaMTaMachl3 eTy/le eKeHIr aHbIKTaJIIbI.

Tyiiin ce3aep: KaybIH Kak, KayblH KYpPT, aKybI3, Maiyiap, KeMmipcyap, J9pyMEHAEp, aIMaclaiThlH aMUHKBIILI-
KbUIIap, JMacaThlH aMHUHKBIIKBUIIAP, KYaTTBUIBIK, KYHIBUIBIK, KHJIOKAJIOPHs, KAaHBIKIAFaH Mail KBIIIKBUIIAPEL,
acraparit KbIIIKbUIBI, TTyTaMHUH KBIIIKBUIBL.
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XAMMYECKHI COCTAB, IUIIEBAS HEHHOCTbH
INPUT'OTOBJIEHHBIX U3 JIbIHU TACTHUJIBI U CYHIEHOMU JbIHU

AHHOTauMA. B cratbe u3yyass XMUMUYECKUI COCTaB MPOAYKTOB IPUTOTOBIEHHBIX U3 IbIHU CYLIEHHON IbIHU U
MacTWiIbl, ObIa PacCMOTPEHA MHUTATeNbHAs IIEHHOCTh VIS MPAaBHIBHON pabOTHl OopraHm3Ma. Y CYIIEHHOH JBIHH
W3TOTOBIICHHON M3 IBIHM B CPaBHEHHUH C MACTHJION OCIIOK HMKE, )KUPHOCTH BBIIIE M YIIIeBOIOB Ooxpmie. LleHHOCTH
BUTAaMHHOB JIBYX MIPOJAYKTOB U3 JBIHK B OCHOBHOM MAJIO OTJIMYACTCS IPYT OT Apyra. ToJbKO aCKOPOMHOBAs KUCIIOTa
ObuTa OOHApy)KeHa B MACTHJIC Ha BBICOKOM ypOBHE. BBIIO OOHApy»KEHO, YTO 3amac HEe3aMEHHMBIX aMHHOKHCIIOT
JIEWLIMHA, TU3UHA, TPEOHUHA, TI0 CPABHEHUIO C CYILIEHHOW JIbIHEH, BBIILIE B MacTUiie. B macTuia U3 AbIHU U CyIIEHHOU
JIbIHE OBLTH OOHAPYXKCHBI B OOJNBIIMX KOJIMYSCTBAX HEHACHIIICHHBIC KUPHBIC KUCIOTHI OJIeUH W JuHONI. C 3TOM
CTOPOHBI TOXKE OBLIA 3aMEYEHBI IEHHOCTH 3TUX MPOAYKTOB. DTH MOKA3aTeIH MOTYT YJIYYIIUTH OOIICe COCTOSHHE
3II0OPOBBSI YETIOBEKA, YCIIIUTh CBOWCTBA COMPOTHUBIIIEMOCTH OpraHU3Ma K OOJIC3HSIM, IPEAOTBPATUTh paHHEE CTape-
HHUE ¥ TOBBIIIATH PabOTOCIIOCOOHOCTE. Y CTaHOBIEHO, YTO B (JOPMHUPOBAHUH OMOJIOTHUYECKUX U (HHU3HOIOTHUECKUX
(hyHKIMIA OpraHU3Ma CYyIICHHAs JbIHA U MMACTHIa U3 IBIHH 00eCIeYnBaeT IICHHBIMH ITUTATEIFHBIMU BEIIECTBAMU U
o0amaeT CBOMCTBOM O3/I0POBIICHHS.

KaroueBble ciioBa: cylieHHasi JbIHs, MACTHIA U3 JbIHU, OEJOK, JKHPBI, YIJIEBOJbI, BUTAMUHbI, 3aMEHUMbIE
AMHUHOKHCJIOTHI, HE3aMEHUMblE€ aMUHOKHUCIIOTHI, CUJIA, IIEHHOCTh, KUJIOKAJIOPHsl, HEHACBIIIIEHHbIEC KUPHBIE KUCIIOTHI,
acraparuHoBasi KUCJIOTa, [NIyTaMUHOBAs KUCJIOTA.
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RESEARCHESON THE DEVELOPMENT OF BIOADDITIVES BASED
ON CONSORTIA OF SOIL MICROORGANISMS

Abstract. A new promising direction of increasing the yield and quality of agricultural products, preserving
and replenishing the natural fertility of soils is the development of biologically active additives with organic and
organomineral fertilizers.

The purpose of our research was to develop and optimize the technology of obtaining directional bioadditives,
study the patterns and effectiveness of their effects on plants. Bioadditives based on consortia of soil microorganisms
providing for accelerated growth of plants, improving their qualitative characteristics, as well as increasing the
fertility of poor soils were developed and tested.

The technology of fermentation of aerobic cultivation of the following bioadditives based on consortia of soil
microorganisms Azotobactervinelandii, Beijerinckiafluminensis, Bacillus cereus and Bacillus maceranshas been
worked out. In our researches, we used a less complex mineral composition, which ensures a good growth of cul-
tures and accumulation of the necessary amount of active biomass of bacteria.Cultivation of consortia was carried
out in a laboratory fermenter. Sowing of cultures in a nutrient medium was carried out simultaneously. During
cultivation samples of a cultural liquid were selected and the quantity of each kind of bacteria of the consortium was
determined in them. The determination was carried out by dilution and seeding on a solid nutrient medium (Koch
method). A consortium of nitrogen-fixing bacteria was plated on a nitrogen-free medium (Ashby), a consortium of a
mineral of dissolving bacteria on MPA + CA =1: 1.

The results of the experiment showed that the concentration of cells in the resulting preparation was
10" cells/ml. Of these, 25% was attributedto Azotobactervinelandii, 30% to Beijerinckiafluminensis, 20% to Bacil-
lus macerans, and 25% to Bacillus cereus.

Keywords: biofertilizers, bacterial biomass, mold fungi, a consortium of microorganisms, a liquid nutrient
medium, mineral fertilizers, Azotobactervinelandii, Beijerinckiafluminensis, Bacilluscereus, Bacillusmacerans.

Introduction. As the development of agricultural ecosystems created to maximize production, the
impact on nature caused by the redistribution of energy and matter on the surface of the Earth is
constantly increasing. The perfection of labor tools, the introduction of high-yielding crops and varieties
that require a large number of nutrients, began to violate the natural processes[1-5].

Unreasonable methods of protecting crops and the system of land are devastating, soil erosion and
loss of fertility due to irrational use and non-compliance with preventive measures and technology of soil
protection, contamination of surface and groundwater with residues of pesticides and nitrates coming
from agricultural lands; and much more [6-10].

To regulate and solve these problems, scientifically based techniques and methods are needed that, in
certain cases, can only partially prevent or reduce the undesirable effects that arise in the production of
primary biological products under various management conditions [11-15].

One of the most promising approaches to this task is the development of bioadditives based on
consortia of soil microorganisms and plant growth regulators for the intensification of plant growing.
Since ancient times, people have used soil microorganisms to increase crop yields. Prior to the appearance
of chemically bound nitrogen in the cultivation of bread or the use of pastures, people could rely on
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replenishing the soil with nitrogen only as a result of the activity of microorganisms. Based on soil
bacteria in the XX century, such fertilizers as azotobacterin and phosphorobacterinwere created [16-19].

The aim of the research work is to study and develop biotechnology of bioadditives based on a
consortium of soil microorganisms and plant growth regulators

Research methods

Study the growth kinetics of bacterial cultures. To determine the growth parameters of the micro-
organismsbioadditives and the optimal fermentation time of Azotobactervinelandii, Beijerinckiaflu-
minensis, Bacillus cereus and Bacillus macerans, the kinetics of their cultivation was studied in
laboratory experiments.

In the study of the growth dynamics of Azotobactervinelandii, Beijerinckiafluminensis, Bacillus
cereus, and Bacillus macerans, a series of shaker experiments and a laboratory unit with a volume of 1
liter were performed with aeration and medium stirring at a mass exchange level of 4.0 kg O,/m’h. The
composition of the mineral medium was used the same as for analyzing the effect of the carbonaceous
substrate on the cultivation process. As the carbon source for all four cultures, sucrose was used at a
concentration of 3 g/l.

Results and discussion

When sampling, microscopy of samples with drug staining was performed, which showed the
presence of at least 90% of living cells in them. All growth curves of bacterial cultures, obtained from
experimental data (table 1, figure), have a typical S-shape.

Table 1 — Dynamics of biomass accumulation (g/1) of bacteria when cultivated on a liquid nutrient medium

Culture Cultivation time, hours
Azotobactervinelandii 0 3 6 9 12 16 20 25
Beijerinckiafluminensis 1 4,5 5 7 8,1 8,3 8,4
Bacilluscereus 1 2 4,7 8 8,5 8,9 9,5 9.8
Bacillusmacerans 1 1,6 4.8 5,5 7,3 8 8,8 10
18
16
14
12
g 10 B Azotobacter vinelandii
=
5 8 B Beijerinckia fluminensis
Z Bacillus cereus
2 ® Bacillus macerans
O .
0 3 6 9 12 16
Cultivation time, hours

Bacterial biomass accumulation in cultivation in a liquid medium

However, due to the complexity of the composition and the absence of such a component as the juice
of soybean seedlings, which is used in significant quantities (10%), it is not advisable to recommend this
compound for industrial production in our region.

In our studies, we used a less complex mineral composition, which ensures a good growth of cultures
and accumulation of the necessary amount of active biomass of bacteria.
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Cultivation of consortia was carried out in a laboratory fermenter. Sowing of cultures in a nutrient
medium was carried out simultaneously. During cultivation samples of a cultural liquid were selected and
the quantity of each kind of bacteria of the consortium was determined in them. The determination was
carried out by dilution and seeding on a solid nutrient medium (Koch method). A consortium of nitrogen-
fixing bacteria was plated on a nitrogen-free medium (Ashby), a consortium of a mineral of dissolving
bacteria on MPA + CA = 1: 1. The repetition of the experiment is threefold. The averaged results are
presented in tables 2 and 3.

Table 2 — Dynamics of nitrogen-fixing bacteria in cultivation in a consortium on a liquid nutrient medium (Cl/ml)

Option Cultivation time, hours
. 0 3 3 9 12 16 20 25
Beijergl"cr]‘{jzl}l‘sznmsis 1,2:10° 2-10° 10-10° 7-10° 6,5-10° 2-10° 7-10" 7-10"
4 5 5 6 8 11 11 13
Aootobactervinelandii 6-104 1~105 5-105 4-106 4-108 1-10 . 4-10]1 4~10]3
810 1-10 410 2-10 2:10 10-10 3.10 3.10

Table 3 — Dynamics of the numbers of Bacillus cereus and Bacillus macerans in a consortium on a liquid nutrient medium (Cl/mL)

Option Cultivation time, hours
Option Cultivation time, hours 3 3 9 12 16 20 25
0 3 5 7 13 21 24 30
, 1-10° 2:10° | 2-10° | 7-10° 3-108 8101 2-10" 2-10"
Consortlum: 4 5 5 7 6 10 11 13
Bacillus cereus 710 1-10 4-10 1-10 210 4-10 1-10 1-10
Bacillus macerans 9.10° 1-10° | 510% | 2-10° 1-107 3-101° 1-10" 1-10"

Previously, for the joint cultivation of Azotobactervinelandii and Bacillus mucilaginosus, a nutrient
medium composition was proposed that includes %: soybean-10 seed juice, 0.5 sucrose, 0.5 starch, yeast
extract -0.005, MgS04 -0.02, K2HPO4 -0.1, NaCl-0.02, CaCO3 -0.3, a solution of microelements-0.3,
vitamin-B1-3 ppm, vitamin B12-3 ppm.

The solution of microelements includes,%: Na2Mo04-0.5, H3B0O3-0.5, FeClI3 -0.5.

In our studies, we used a less complex mineral composition, which ensures a good growth of cultures
and the accumulation of the necessary amount of active biomass of bacteria. Cultivation of consortia was
carried out in a laboratory fermenter. Sowing of cultures in a nutrient medium was carried out simul-
taneously. During cultivation samples of a cultural liquid were selected and the quantity of each kind of
bacteria of the consortium was determined in them. The determination was carried out by dilution and
seeding on a solid nutrient medium (Koch method). A consortium of nitrogen-fixing bacteria was plated
on a nitrogen-free medium(Ashby), a consortium of mineral dissolving bacteria on MPA + CA = 1: 1 (figure 1).

The repetition of the experiment is threefold. The averaged results, dynamics of nitrogen-fixing
bacteria in cultivation in a consortium on a liquid nutrient medium are presented in tables 2 and 3.

Conclusion. The experiment was carried out without growing the plants. Before applying the
bioadditives, the soil was moistened to a humidity of 70-75% and kept at room temperature (20-22 °C) for
24 hours. Bioadditive for the experiment was developed in the laboratory. The concentration of cells in
the resulting preparation was 10 “cells/ml. Of these, 25 % were Azotobactervinelandii, 30% - Beijerin-
ckiafluminensis, 20% - Bacillus macerans, 25 % - Bacillus cereus.

The seventh day in the control conditions, the number of fungi and bacteria was practically the same
and amounted to 1-10 cells/g of soil, respectively, with one bacterium dominated by one species of rod-
shaped bacteria with dilapidated colonies.

The introduction of bioadditives into the soil caused a decrease in the fungal microflorasoil
(0.4-10 cells/g) and an increase in the number of bacteria (20-10 cells/g), and the species diversity of
bacteria also increased.

The introduction of compost in the soil led to an increase in the number of microflora and, to a
greater extent, mushroom. The number of fungi and bacteria in

This variant was 4-10 and 6-10 cells/g.

The joint application of bioadditives and compost to the soil promoted the increase in the number of
bacteria in comparison with the control, compost andbioadditive. The number of bacteria in variants No. 4
and No. 5 was 64-10 cells/g and 84 cells/g, respectively, of fungi -2-10 and 3-10 cells/g, respectively.
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TOIBIPAK MUKPOATF3AJIAP KOHCOPIIUYMBIHA HETI3JIEJITEH
BUOKOCIIAJIAP /KACAY HEI'I3IH 3EPTTEY

AHHoTanms. bronormsuiblk OeyiceHAl KOocTalapAbl JKOHE OpPraHWKAIBIK JKOHE OPraHUKaJbIK MHHEpaJIbl
TBIHANTKBIITApABl TaMBITy aybUIapyallbUIbIK ©HIMICPiHIH calachblH apTTHIPY, TONBIPAKTHIH TaOWFU KYHapiibl-
JBIFBIH CaKTay OHE TONTHIPY YIIiH JKaHa MEPCIEKTHBAIBIK OaFrbIT OOJIBIT TaOBIIAb.

3eprTeyaiH Makcarhl - ocepi 0ap OMOKOCHIMIIAJAPIbl ajy TEXHOJOTHSCHIH 93ipiiey KOHEe OHTaWIaHIBIPY,
OCIMJIIKTEpre OJIapIIblH THUIMJI 9CEepiH )KOHE 3aH/bUIBIKTAPBIH 3epTTey Ooubin Kelneni. bruokoceimMIinanap ecimMaikTep-
JIH Te3 ©CyiH KamMTaMachl3 €TETiH TOIMbIPAK MHUKPOOPraHU3MIEPIHIH KOHCOPILMYMbI HETi3iH/Ae 93IpJeH/i KOHE
CBIHAJI/IBI, OJIAP/BIH CalajblK CHIIATTaMaJapblH JKaKCapTThl, COHJAM-aK Hallap TONbIPAKTapIblH KYHapJIbUIbIFbIH
KOFrapblIaTThI.

Tonsipak Mukpoopranusmiepinin Azotobacter vinelandii, Beijerinckia fluminensis, Bacillus cereus u Bacillus
macerans KOHIOpPLIMYM/apblHa HETI3/IeNTreH Kejeci 0MoOMOKOCKIMIIanapasl a3po0Thl ©Cipy allbITy TEXHOJIOTHSCHI
azipnenai. Kyprisiiren 3eprreyre coiikec, MUHEpaJLAbl KOCIIaHBIH KYPJeJi KOCHACHIH KOJIAHY YCBIHBUIIBI, al Oyl
OakTepusi OMOMaccachIHBIH JKaKChl 6CiN-IaMybIHa KOII MeJIIep e )KUHAKTallyblHa MYMKIHIIK Oepeni. Koncopumym-
IIBI ©cipy JTabopaTtopusuIbIK (epMeHTepae Kyprizinmi. KopekTik oprara KynbTypaHbl ery Oip mesringe eTTi. Ocipy
OapeICHIHIA YT JAKBUIABIK CYHBIKTHIKTAH aNIBIHBII, OaKTepHsiIap KOHCOPIIMYMBIHBIH op0ip KeKeJlereH TypiHe onap-
IIBIH MOJIIIepiHe 3epTTeyIep KYPri3iimi. AHBIKTay OapBICHI CYHBUITY OMIiCiHE caif, KaTThl OpTara KaiTa ery apKbLIBI
xy3ere acbipbuianbl (Kox amici). A3oT dukcupiieyln 6akTepusuiap/blH KOHCOPIIMYMBIH a30ThI KOK DIIOU OpTachiHa
ery MITA-CA = 1:1 muHepanpl bIIbIpaTy OaKTepHsIapbl KOHCOPILMYMbBIHA Cail KYPTri3iii.
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KOpBITBIHIB TOXKIpHOeTep KOpCeTKEH/ICH, alblHFaH GaKTepHs KacylanapbHBIH KOHUeHTpammsachl 10" wi/mi
aprTel. OnbIH imiaae 25% Azotobactervinelandii, 30% - Beijerinckiafluminensis, 20%- Bacillus macerans, 25% -
Bacillus cereus Typansr.

Tyilin ce3nep: OMOTHIHAUTKBIIITAP, OakTepus OMOMaccachl, CaHBIpayKyJIaKTap, MHKpPOar3a KOHCOPIIMYMBI,
CYHBIK KOPEKTIK OpTa, MHHEpaN/Ibl ThIHAWTKBILTAP, AZotobactervinelandii, Beijerinckiafluminensis, Bacilluscereus,
Bacillusmacerans.

A. A. A0ybakuposa, K. b. llloiibin0aeBa, A. JI. Jaybln6aii, JI. E. Kynacosa, 7K. H. baiimup3aeBa
IOxH0-Ka3axcranckuii rocyJapcTBEHHbIN yHUBepcUTET UM. M. Aya3oBa, IlIsmvmkent, Kazaxcran

N3YYEHUSA PASPABOTKU BUOJIOBABKHA
HA OCHOBE KOHCOPIIMYMOB ITOYBEHHBIX MUKPOOPI'AHU3MOB

AHHoTanusi. HOBBIM INepCHEKTUBHBIM HANpaBICHUEM MOBBIIICHHS YPOXAWHOCTH M KadeCTBO CEIBCKOXO-
3SIMCTBEHHON NPOAYKLUM, COXPAaHEHHS M BOCIIOJHEHHUS €CTECTBEHHOTO IUIOJOPOAMS IMOYB SIBISETCS pa3paboTKa
6MOIOrMYECKN AKTUBHBIX 100aBOK ¥ OPraHUIECKUM U OPTaHO- MUHEPAIBHBIM YIOOPEHUSIM.

Ienpto HammMx HCCleAOBaHUN OblIa pa3pabOTKa M ONTHMH3ALUSA TEXHOJOTHH IOJYYEHHS OHO100aBOK
HAIpaBJICHHOTO ACHCTBUS, U3yUYeHHE 3aKOHOMEpHOCTEH 1 AP PEeKTHUBHOCTUMX BO3JEHCTBHS Ha pacTeHHs. beum pas-
paboTaHbl M HCIBITAaHBI OMOJ00aBKM Ha OCHOBE KOHCOPIIMYMOB IOYBEHHBIX MHKPOOPTaHM3MOB OOECIIEUHBAIOIINE
YCKOPEHHBIH POCT PACTEHUH, YIy4LIEHHUs] UX KaueCTBEHHBIX XapaKTEPHUCTHK, a TaKXKe MOBBIIIAIONINE TUIOJ0POIUS
OCITHBIX MTOYB.

OtpaboTtano TexHOJOTHA (pepMEHTAH a’3pOOHOTO KYJIHTHBHPOBAHUS CIEAYIOMHNX OHOM00aBOK HA OCHOBE
KOHCOPIIMYMOB TOYBEHHBIX MHKpoopraHm3MoB Azotobactervinelandii, Beijerinckiafluminensis, Bacilluscereusu
Bacillusmacerans.CormacHo wHcciieJoBaHUIO, OBUIO TMPEUIOKEHO MCIIONB30BaTh CIIOKHYIO CMECh MHHEPaIbHBIX
ymoOpeHnid, KoTopasi TI03BoJIsIIa OaKTepuu OMOMAacChHl HAKAIUTMBATHCS B OONBIINX KOoMudecTBax.Pa3Beaenue koHcop-
IMyMa MPOBOAMIN B J1abopaTopHbIX (epmeHTax.OJHOBPEMEHHO MPOBOIMIN IOCEB KYJIbTYphl B IHUTATENIBHBIX
cpenax. Bo Bpems KynbTUBHpOBaHMA 00pa3en H3BJIEKAIH U3 KyJIbTUBUPYEMOH XKUAKOCTH U UCCIIENOBAIHN I KaX-
JIOTO OTJIEJBHOTO BHJAa OaKTepHalIbHBIX KOHCOPLMYMOB M HX paszmepa.llpouecc oOHapyKeHUs! MPOBOAWIN ITyTEM
PELMPKYJIAIMK B TBepAyto cpeny (meron Kox) B coorBercTBHM ¢ MeTomoM pasz0aBieHus.KoHieHTpaT OakTepuii
a30Ta, 3aKPEIUIIONINIA a30T, CHIEIaH MOCeB B cpeae Duidu 0e3 a30Ta B COOTBETCTBHU C OAKTEPHAILHBIM KOHCOP-
LHUYMOM JUIsl Pa3lIokKeHNUs MUHepalbHOro pasznoxenus MPA-Ca 1: 1.

PesynbraThl SKCIIEpUMEHTa IOKa3ajiH, YTO KOHIEHTpaunus KJIETOK B IOJY4YEHHOM IIpernapaTe COoCTaBisuia
10" x1/mn. M3 mux 25% npuxoamiock Ha Azotobactervinelandii, 30% - Beijerinckiafluminensis, 20% - Bacillus
macerans, 25% - Bacillus cereus.

KuaroueBsbie cioBa: OnoymoOpeHus, 6akTepuanbHas Omomacca, TUIeCHEeBBbIE TPHOBI, KOHCOPIHMYM MHKpPOOpTa-
HU3MOB, JXKUJKas MUTAaTeIbHAs cpela, MHUHEpaJdbHBIE yHoOpeHms, Azotobactervinelandii, Beijerinckiafluminensis,
Bacilluscereus, Bacillusmacerans.

Caenenue 00 aBTopax:

AOy0OakupoBa Acxap AOmyrammapoBHa — MAarucTp,CTapiiuil mnpenogaBareib, FOxHo-Kazaxcranckuit Io-
CylapCTBEHHbIM yHHBepcuTeT uM. M. Ays3oBa, Beicmias mkona «Xumudeckas MHXeHepus U buorexnomorusy,
kagenpa «brnorexHomorus»

lotipinOaeBa Kapapiram bonaroBHa — maructp, crapimmii npenogasatenb, HOxuo-Kazaxcranckuii I"ocynap-
CTBEHHBIN yHUBEpCcHUTET UM. M. Aya30Ba, Bricimas mkona « Xummdeckas WHKeHepus 1 bruorexHomorus», kademnpa
«buotexHomorus»

Haysibaii Amuaa JlyliceHXaHOBHA - KaHAWAAT CENbCKOXO3SHCTBEHHBIX HayK, HOIeHT, KOxHo-Ka3zaxcranckuii
locynapcTBennslii yHuBepcuTeT UM. M. Ay330Ba, Bricmas mkona «Xumudeckas HHXKeHepHs 1 bruotexHomorusy,
kagenpa «buorexHonorusn»

KymnacoBa J[lapuxa EpammnoBHa — wMarmctp, npenogaBareib, HOxHo-Kazaxcranckwii ['ocymapcTBEHHBIN
yHHBepcuTeT uM. M. Aya3oBa, Beiciias mkona «Xumudeckas nHxeHepus 1 buorexHonorus», kadenpa «buorex-
HOJIOTHSD)

baiimupzaeBa Xamuna HypanueBHa — maructp, npenogaBatenb, FOxno-Kazaxcranckuii ['ocynapcTBeHHBIN
yHHBepcuTeT uM. M. Aya3oBa, Beiciias mxona «XuMmndeckas nHxeHepus: 1 buorexnonorus», kadenpa «brnorex-
HOJIOTHSD»
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DIAGNOSTIC PATTERNS OF RAPID TESTS USED
FOR DETECTING HIV INFECTION IN KAZAKHSTAN

Abstract. This article presents the results of the comparative analysis of sensitivity and specificity of five
express test systems used in Kazakhstan to detect the markers of HIV infection. Currently, there are several express
test-systems for HIV detection that are officially licensed for use in Kazakhstan. These are the following: «Alere
Determine HIV %2 Ag/Ab Comboy; «Hexagon HIV 1+2»; «Abon HIV Y»; «HIV 1,2 Han Medtest»; «Geenius HIV
Y5 Confirmatory». The diagnostic systems listed above are fully compatible with current WHO requirements
(sensitivity >99%, specificity >98%). The validation study results clearly indicate that these test systems can be used
in Kazakhstan as a rapid HIV testing procedure for the key population groups conducted by the non-governmental
organizations. The diagnostic characteristics obtained from the investigation of these express HIV tests could serve
as a background information for the development and approval of the national standard protocols for rapid HIV
testing in Kazakhstan.

Keywords: HIV infection, express tests, sensitivity, specificity, non-governmental organizations.

Currently, HIV infection and AIDS has acquired a global dimension. According to the report of the
Joint United Nations Program on HIV/AIDS (UNAIDS), published in 2016 [1], around 36.7 million
people in the world are HIV-positive, among them 17.8 million women and 2.1 million children under the
age of 15.

As of 1 January 2018, the Republican AIDS Prevention and Control Center of the Ministry of Health
of the Republic of Kazakhstan reported the total of 32,573 accrued HIV cases in the country. The total
number of people living with HIV (PLHIV) is reported to be 20,841 with the prevalence of PLHIV per
100,000 of 117.7. The highest prevalence rates for PLWH were noted in Northern and Eastern Kazakh-
stan, Pavlodar, Karaganda and Kostanay regions as well as in Almaty and Astana cities [2].

The above-mentioned statistics provide clear evidence of a complex epidemiological situation
regarding the HIV infection in the country: a high incidence rate coupled with a slow decrease of new
HIV cases.

In this regard, timely detection of HIV infection, implementation of new diagnostic methods and
improvement of existing ones are the key priority areas in accelerating the fight against HIV/AIDS
epidemic in Kazakhstan. Currently, the World Health Organization (WHO) and the Joint United Nations
Program on HIV/AIDS (UNAIDS) recommended a 90-90-90 treatment target, which stipulates that 90%
of people living with HIV should be diagnosed; 90% of diagnosed people must be on antiretroviral
therapy; 90% of treated people should be virally suppressed [3]. In order to reach the 90-90-90 target,
WHO and UNAIDS recommend that the rapid HIV testing methodology to be administered by the non-
governmental organizations as key target population groups use the services of non-governmental
organizations [4]. The key target groups include: men who have sex with men (MSM), injecting drug
users (IDUs), sex workers, people in penal institutions and transgender persons. In order to significantly
scale-up the access to HIV prevention, treatment, care and support programs, it is important that the key
target population know their current HIV status. The literature indicates that [5] the efficacy of rapid HIV
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tests is roughly comparable to that of Enzyme Immunoassay and Western blot methods. Moreover, the
rapid HIV testing systems proved to be an important diagnostic tool where laboratories have limited
facilities or where technicians have no lab-specific training. Currently, there are also different test systems
for rapid HIV diagnostics that are widely available, such as the lateral flow immunoassay tests, the flow
meters and trays for agglutination etc. These systems allow to determine one’s HIV status within 15-20
minutes in whole blood, serum, plasma and saliva. Apart from that, for some tests, there is no need to
dilute the reagents or refrigerate them. Moreover, they are easy to use and with a minimum amount of
equipment or no equipment at all. Tests can be stored at contact temperature.

However, the lack of standards for diagnostic systems for the rapid HIV diagnostics in many
countries has led to extensive use of non-standard, low quality test systems. Therefore, the World Health
Organization (WHO) recommends conducting an assessment of the quality parameters of rapid HIV tests,
especially before they begin to use [6]. In Kazakhstan, as noted by the specialists of the Republican AIDS
Prevention and Control Center [7], there are ten rapid HIV tests that have been officially registered.
However, in practice, they are only used for testing certain population groups and the results are only
considered as preliminary. A confirmation of preliminary results by the traditional enzyme immunoassay
methods is required. Additionally, the lack of research in Kazakhstan on important diagnostic parameters
such as sensitivity and specificity of HIV rapid tests used in the country do not allow the development of
national rapid HIV testing protocols that guarantee high reliability and accuracy of HIV detection.

The aim of this work is to conduct a comparative analysis of the sensitivity and specificity of rapid
HIV tests used in Kazakhstan.

Materials and methods. The study was carried out at the diagnostic laboratory of the Republican
AIDS Prevention and Control Center. The following materials were used in assessing the quality para-
meters of rapid tests:

1. Five different types of licensed express HIV tests provided by five companies registered in
Kazakhstan were made themselves available for this assessment. In particular, the following test systems
have been included in this research:

a) Alere Determine HIV 2 Ag/Ab Combo;

b) Hexagon HIV 1 + 2;

c) Abon HIV '5;

d) HIV 1,2 Han Medtest;

e) Geenius HIV ' Confirmatory.

2. Serum sample collection prepared at the Republican AIDS Center's laboratory which consists of
300 HIV-positive and 300 HIV-negative samples. The lab-samples from HIV-negative set were given the
registration numbers 1 through 300, whereas HIV-positive samples were assigned from 301 to 600.

3. A panel of titrated serum samples of human blood consisting of 100 samples prepared by diluting
10 HIV-positive samples in a pool of HIV-negative serum. These samples were made at the diagnostic
laboratory of the Republican AIDS Center by a series of 4-fold dilutions and were assigned from 601 to
700.

Interpretation of the panel testing results was done in the following ways: samples of both panels
were tested by two ELISA test: Genscreen UltraHIV Ag-Ab (Bio-Rad, France) and Murex HIV Ag/Ab
(DiaSorin, Italy).

The samples were considered as «negative» when both of the ELISA and immunoblot tests turned
out to be non-reactive. The samples that had inconsistent or uncertain results were excluded from the
further research.

Each sample was tested by five rapid tests. The sensitivity, specificity and prognostic value of
«positive» and «negative» results of each rapid test were calculated on the basis of comparison with the
results of the confirmatory test using the 2x2 table and retrospective data on the prevalence of HIV
infection among the population groups. To calculate the sensitivity and specificity of the test, only those
samples that had been determined as a «positive» or «negative» in the results of testing by «gold
standard» (ELISA-ELISA- immunoblot) were used.

To assess the quality parameters of the rapid tests, a WHO methodology for the similar studies was
used [6, 8]. During the statistical processing, the 95% confidence interval for binomial ratios was
calculated based on Fisher's F distribution at a ratio tending to 1.0 [9].
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The statistical analysis was conducted by using the Statistical Package for Social Science (SPSS) - an
international standard for processing of statistical information.

Results and discussion. This research has explored the sensitivity and specificity of each rapid test.
Also, some traditional features of testing systems were examined. The summary results of evaluation of
each test system are provided below.

1. Alere Determine HIV %> Ag / Ab Combo

— The first set of tests of this diagnostic system on the panel containing 600 native serum samples
revealed all HIV-positive samples.

— Two false-positive results were recorded in testing HIV negative specimens N63 and N120. The
first-degree clinical sensitivity was 100% (98.78% - 100%), clinical specificity - 99.33% (97.61% -
99.92%).

— In the second set of testing all samples were identified correctly. The sensitivity was 100% (98.78% -
100%), as well as the specificity (98.78% - 100%). The coefficient of variability of the results was 0.33%.

— On the panel of titrated samples, the test had an all- positive reaction in the samples with a dilution
of 1/256.

Conclusion. The quality parameters of both testing sets, namely, Alere Determine TM HIV 2 Ag / Ab
Combo, meet WHO requirements.

2. Hexagon HIV I + 2

— The first series of the test system on the panel of samples resulted in one false-negative (sample
N454) and one false-positive (N215) outcome. The sensitivity and specificity were 99.67% (98.16% -
99.99%).

— The sensitivity of the second set of tests was 100% (98.78% -100.00%), and specificity - 98.33%
(96.15% -99.46%). The coefficient of variability between the series was 0.83%.

— The study of the characteristics of the test with the panel of titrated samples revealed antibodies to
HIV in all samples with a dilution of 1/256.

Conclusion. The quality parameters of both Hexagon HIV 1 + 2 series are in line with WHO
recommendations.

3. Abon HIV

— During the test of the first series of this diagnostic system using the panel of native samples, all
HIV-positive and HIV-negative samples had been identified with an exception of one invalid sample
(specimen N502). The sensitivity was 100% (98.77% -100.00%), the same level specificity has also been
determined - 100% (98.78% -100.00%).

— The test of the diagnostic system using the panel of titrated samples showed that the analytical
sensitivity of the second series of the diagnostic test system are slightly higher than in the first series. The
variability of the results between series was 0.33% and the invalid indication was 0.17%.

Conclusion. Both series of the test system Abon HIV 2 meet WHO requirements.

4. HIV 1,2 Han Medtest

— The evaluation of the first series of this test system using the panel of native samples revealed high
quality features: the sensitivity was 100% (98.78% -100.00%), the specificity was also 100% (98.78% -
100.00%).

— However, in the process of assessing the second test series, 12 false-positive results were obtained
(samples N: 68, 94, 96, 98, 100, 101, 102, 103, 106, 115, 195, 280). The sensitivity was 100% (98.78% -
100.00%) and the specificity was 96% (93.12% -97.92%).

— The coefficient of variability in the results between two series was 2%, which according to the
WHO criteria it is at the borderline of acceptability of diagnostic testing.

— The analytical sensitivity of the second series of this test system also turned out to be lower:
antibodies were detected only at the dilution of 1/16.

Conclusion. The quality parameters of the HIV 1.2 Han Medtest system meet the minimum standards
of WHO.

5. Geenius HIV % Confirmatory

— The test of the first series on the panel of native samples has identified nearly all the HIV-positive
and HIV-negative samples correctly, except for one lab sample (N. 90). The sensitivity was 100%
(98.78% -100.00%), the specificity was also 100% (98.77% -100.00%)
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— The variability index of the results from two series was 0.5%, invalid feature - 0.17%.

— Evaluation results with titrated panel showed that the test system detected antibodies in all samples
with a titer of HIV-1/64.

Conclusion. The quality parameters of both kits of the Geenius HIV %2 Confirmatory system meet
WHO requirements.

The results achieved during the investigation confirmed that the researched HIV rapid tests used in
Kazakhstan fully meet WHO standards for the following quality parameters: sensitivity and specificity
(sensitivity> 99%, specificity> 98%). It should be noted, that the first series of the HIV-1,2 Han Medtest
(Kazakhstan) rapid diagnostic system showed the highest sensitivity and specificity (i.e. 100% and
100%). However, the second series of the same test system showed the low specificity (96%), which is
below the acceptable standards set by WHO. Thus, a local producer, perhaps, need to make a major effort
to standardize the manufacturing process of the test system.

During the implementation of the rapid HIV testing centers based in non-governmental organizations
in Kazakhstan, the following WHO recommendations should be used to select the diagnostic systems [6].
In a context of limited resources, the standard procedure for determining the product (test system) quality
should focus on the following three main areas:

1. Safety assessment and quality verification of the analytical efficacy of the test system as per
manufacturer’s description.

2. Desk review of quality management systems used in the production of test systems.

3. Independent Laboratory Evaluation of diagnostic characteristics of the rapid tests.

Conclusion. The researched test systems for the rapid HIV diagnostics (Alere Determine TM HIV '
Ag/Ab Combo, Hexagon HIV 1 + 2, Abon HIV %, HIV 1,2 Han Medtest, Geenius HIV /2 Confirmatory)
completely meet the standard requirements of WHO and can be used in Kazakhstan for rapid HIV testing
of the target groups in non-governmental organizations’ settings.

The diagnostic characteristics obtained from the researched rapid HIV tests could serve as a back-
ground information for development and approval of the national standard protocols of rapid HIV testing
in Kazakhstan.
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KA3AKCTAHJA AUTB-/KYKITACBIH JUATHOCTHUKAJIAY JA KOJIJAHBIJIATBIH
KEJEJ-CBIHAKTAMAJIAPABIH TINAT'HOCTHUKAJIBIK CUTTATTAMACBHI

Annoranus. Makanaga AWTB-xyKnachklHBIH MapKepiH aHbIKTayFa apHaiiraH Ka3akcTaHIa KOJIaHBLIATHIH
Oec >kenel-chIHAaKTaMallap/blH Ce31IMTalIbUIBIFBIH, EPEKIIENIriH 3epTTeyIiH HoTIKeNepi kepceriiared. Kasakcranaa
JJIC¥ tananrapsina calikec kenetin AUTB-HbI xKenen-1uarnocTukanayra JIMIEeH3MsUIaHFaH OipHelIe TecT-xyienep
Gap. (cesiMrangsik >99%, epekuenik >98%). byn: Alere Determine ™ HIV 4 Ag/Ab Combo; Hexagon HIV 1+2;
Abon HIV %2; HIV 1,2 Han Medtest; Geenius HIV 2 Confirmatory. BamuganusbeIk 3epTTeylepaiH HOTHKeNIepi
OOHBIHIIIA YKIMETTIK eMec YHBIMIOApIBIH HETi3iHIe TYPFBIHAApPABIH ocai TomTapbl apackiHna AWTB-ra xemen-
CBIHAKTaMa J>KYPri3y YIIiH KepceTinreH TtecT-Kyhenep Kaszakcranma xonmaHsUTyel MyMKiH. AWTB-xyKmaceH
aHBIKTAy VINIH 3epTTENeTiH JKelel-ChIHAKTamMajaplaH ajblHFaH JIWAarHOCTHKANBIK cunarramamap AMTB-ra
TECTINEYIiH XalbIKapaislK anroputMi Kazakctanga o3ipiey MeH OekiTyre 0a3aiblK aKmapaTThIK MaTepHall OOJbII
KBI3MET aTKapybl MYMKiH.

Tyiiin ce3nep: AUTB-xyKnackl, xe/el-ChiHAKTaMa, Ce31IMTaJIIbIK, SPEKIIeITiK, YKIMETTIK eMec YHbIMIAPp.

K. O. Anu6aesa', M. K. Canap6exos', B. C. Baﬁcepmmz, I'. X. Taxku6aeBa’, A. B. Oﬂrapﬁaelsa2

'Kazaxcranckuii MeTUIMHCKHN yausepcuteT «BIIO3y», Anmater, Kazaxcran,
*PecryGIMKaHCKHI LIEHTP 110 poduakTike i 6opsoe co CITMJI, Anmarsl, Kasaxcran

JAUATHOCTHYECKUE XAPAKTEPUCTUKH 3KCITPECC-TECTOB,
HNCIIOJB3YEMBIX TPU TIUATHOCTHUKE BUY-UHOEKIIUU B KAZAXCTAHE

AnHoTanusi. B craTbe mpescraBlieHbl pPe3yJsbTaThl CPABHUTEIHLHO M3YyUEHHsl YyBCTBHUTEIBHOCTH, crieruduy-
HOCTH IISITH 9KCIIPECC-TECTOB, UCIIONb3yeMbIX B Kazaxcrane juisi BeisiBieHust MapkepoB BUU-undexnun. OtmeueHo,
4To ceroaHs B KazaxcraHe HECKOJIBKO JIMIIEH3MPOBAHHBIX TECT-CUCTEM IS dKcrpecc-auarnoctiku BUY, koTopbie
MOJHOCTBIO OTBEYAIOT COBpEMEHHBIM TpeboBanusiM BO3 (uyBcTBHTENBHOCTE >99%, cnennduuHocTs >98%). Oro:
Alere Determine ™ HIV % Ag/Ab Combo; Hexagon HIV 1+2; Abon HIV %; HIV 1,2 Han Medtest; Geenius HIV %
Confirmatory. Pe3ynpraTsl BaIMIAIIMOHHOTO HCCIIEIOBAHHUS CBHIETEILCTBYIOT, YTO JAHHBIE TECT-CHCTEMbI MOTYT
OBITH HCITONB30BaHbl B KazaxcraHe Ui IpoBeIeHNS NPOLEAyphI dKcIpecc-TecTupoBanus Ha BIY cpenn KimodeBbIx
IPYII HAaceJeHUs Ha 0a3e HEeNpaBHTEIbCTBEHHBIX OpraHm3aunuid. [loydeHHbIe THArHOCTHYECKHE XapaKTEePUCTHKU
HCCIIETyeMBIX 3KCIpPECC-TeCTOB Ha BhlsiBleHHe BUYU-MHpEKIUH MOTYT CIIyKUTh 0a30BBIM HH)OPMAILIMOHHEIM MaTe-
pHaJIoM yIs pa3pabOTKH M yTBepkAeHHs B Ka3axcraHe HaIMOHAIBHBIX alrOpUTMOB TectupoBaHus Ha BUY ¢ uc-
I0JIb30BAaHHUEM IKCIIPECC-TECTOB.

KaroueBsbie ciioBa: BUU-un(pexims, sKcnpecc-TecTbl, YyBCTBUTEIBHOCTD, CIIEM(UIHOCTD, HENPABUTEIbCT-
BEHHBIE OpraHu3alyy.
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RICE CULTURE IN KAZAKHSTAN

Abstract. Rice is very important crop having profound effect on food security of Eurasia and even of the whole
world and is and will be the main food product for 4.6 billion of people of the world over the period of 2030-2050.
This crop is cultivated in the controlled agrotechnical conditions and, therefore, the crop yield capacity may be
significantly improved. Current historical, archeological, paleobotanical and linguistic studies’ results show that rice
is very ancient crop cultivated 20 and more thousand age in Indo-China. From Indo-China region, rice cultivation
spread to China and from there - to Manchukuo, Korea, Japan and other countries. According to the results of the
archeological excavations and written sources, the connection between India and the Central Asia occurred in the 3rd
century b.c.; connection with China occurred since the 2nd century b.c. after the trip of Chzhan Tzyan and building
the Silk Way. Central Asia is the most ancient region of rice cultivation in the Eurasia (since 7th century b.c.). Rice
came to the other regions, including Aral Sea area (Kyzylorda region) from Central Asia. Historic way of rice
cultivation development in Kazakhstan (Kyzylorda region) may be conditionally subdivided into 5 periods. Rice
cultivation transfers to the new qualitative level every 25-30 years.

Keywords: rice, rice cultivation origin, rice spreading to Central Asia and Kazakhstan (Kyzylorda region).
Rice cultivation development backdating and problems.

Rice is a very ancient agricultural crop of the Asia and is among the most important food crop of the
world. This crop is cultivated in 112 countries over the area of more than 147 mln. hectares and the gross
croppage in 1990 was 426.6 min. tons, 433.2 mln. tons in 1995, and over the last decades an average rice
croppage exceeded 700 mln. tons. According to the forecasts of the UN specialists, the gross croppage of
rice will increase by 7% by 2020 and will reach 750 mln. tons. Therefore, rice will become the main food
product for 4.6-5.0 billion people of the world whose well-being and sustainable demographic develop-
ment depends on increase in rice cropping capacity. Rice is cultivated under the controlled agrotechnical
conditions and, therefore, it is possible to increase the rice cropping capacity significantly. As a result of
rice selection and genetics support by governments of many countries, high-yielding and intensive
varieties have been bred and introduced into production.

Thanks to implementation of the packaged integrated rice cropping technology and subject to strict
adherence to such technologies provisions, an average cropping capacity in the conditions of Australia
and Egypt was 97-91 hundreds kilograms per hectare, in Japan - 67 hundreds kilograms per hectare, in
Korea - 66 h.kg./hect. and in China - 62 h.kg./hect. Nevertheless, it is not that easy to ensure such a high
crop yield in many countries, including Aral Sea area of Kazakhstan [1-4].

In Kazakhstan, rice plantations are located along the Syr-Darya River banks and banks of Ili and
Karatal Rivers. Soil reclamation conditions and agricultural state of those areas are favorable for getting
heavy crops of rice. According to scientists, photosynthetically active radiation (PAR) intensity within the
area between the 40-500 latitudes is within the range of 3.2-2.0 bln. kcal/ha, which is sufficient for
formation of biomass of 400-250 h.kg./ha. The main rice cultivation area of Kazakhstan - lower reaches of
Syr-Darya River, is located within this latitude (43-46° ). Therefore, the solar radiation intensity is
sufficient for production of heavy crops of biomass and grain [1, 3, 5-8].
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Rice Cultivation Origin and Its Distribution in the Central Asia Area. Current historical, archeo-
logical, paleobotanical and linguistic studies’ results show that rice is a very ancient crop of the world
[1,3,6,8-12].

Thus, according to the results of research conducted by Y.P. Aleshin [9] and N.I. Vavilov [10], wild
rice domestication, i.e. turning into cultivated (cereal) one, happened more than 20 thousand years ago in
the Indo-China area. This area covers Burma, Laos, Thailand, Northern Vietnam and southern parts of
Yunnan. From that region, rice cultivation spread all over the Indo-China region. In IV millennium B.C.,
rice cultivation was developing in this region. From Indo-China region, rice cultivation spread to China
and from there - to Manchukuo, Korea and Japan. Turning the wild species of rice into cultivated ones
was carried out in the south-west of India at the same time and irrespective of the above-specified regions.
According to the China chronicles, rice was cultivated on the banks of Huang He (Yellow, Sary Ozen)
River during the period of the mythical emperor Yui reign (22nd century b.c.).

Rice grain in clay jars and rice pictures were found during the archeological excavations carried out
within the area of Nong Nah Tkha populated locality at the Khorat valley of Thailand. According to the
results of radiocarbon and thermoluminescent analyses of these grains and substances, the age of these
grains and substances is 5370+320 b.c. [9, 11, 12].

Based on the rice specimen found in the course of archeological excavations carried out in Viet Nam
and the neighboring countries, scientists came to conclusion that rice was cultivated in the Asian countries
as early as 50 centuries ago. Since wild rice species and ancient cultivated ones are available in the South-
East Asia.

In opinion of many scientists (M.V. Brzhezitski, 1934, G.G. Guschin, 1938, Dao The Tuan, 1960,
V.B. Zaitsev, 1971, 1980, L.I. Sokolova, 1975), rice has been cultivated since 111 millennium b.c. De
Candol (1883, 1885) put forward an assumption that India and Southern China are the countries of rice
origin 1, 3,9, 11, 12].

Having generalized archeological, linguistic and folklore data, Dao Tkhe Tuan [11] believes that rice
originates from South-East Asia (SEA). Thereat, there are three rice origin areas, namely: South China
(rice cultivation since 3rd millennium b.c.), India (since 2nd millennium b.c.) and Indo-China region
(since 1st millennium b.c.). Rice cultivation spread from India to the west and to the north and from China
and Indo-China to the east and south. In the opinion of Y.P. Aleshin [9], rice cultivation was well
developed in Indo-China region 5000 - 4000 years b.c. Water buffalo specially trained to work at the
water-logged areas played an important part in rice cultivation and its further development. Buffalo’s
hoofs are wide and strong and while they buffalos walk, they work the wet soil well. Later on, they began
to use buffalos for rice cultivation in China and Malaysia-and-Philippines area.

Wild forms and the first cultivated species of rice grew and developed in monsoon climate con-
ditions. Correspondingly, rice is a hygrophytic plant and its properties such as growth and development in
water-logged conditions developed under the effect of monsoon rains [13]. Nevertheless, there are no
heavy monsoon rains in the Central Asia and south of Kazakhstan. Therefore, rice cultivation in these
regions is possible only in the form of irrigated cropping. According to V.B. Zaitsev [14], complex
irrigation systems occurred only in slave-owning societies since it was possible to involve a numerous
workforce - slaves, in the necessary work. Slave-owing countries first occurred in the Central Asia region
in the 7th century b.c. Those countries were as follows: Baktriya (part of Afghanistan, south of Tajikistan
and Uzbekistan), Khoresm (south of Uzbekistan, and south-west of Kazakhstan) and Parphia (south of
Turkmenistan and north of Iran). Scientists think that it was exactly that time when rice cultivation
occurred in the Central Asia. Before that period (up to the 7th century b.c.), rice cultivation could not be
possible in that region. According to the results of the archeological excavations and written sources, the
connection between India and the Central Asia occurred in the 3rd century b.c.; connection with China
occurred since the 2nd century b.c. after the trip of Chzhan Tzyan and building the Silk Way. Rice was
brought to the Central Asia and Kazakhstan from Hindu Kush and Baktria (Afghanistan) [1, 3, 9, 12].

Ancient rice culture in the Central Asia is solely of Indian origin. Thereat, small-grain varieties are
more adaptive and could acclimatize in the continental climate. Central-Asian small-kernel rice variety
with semi-rigid awns originated from those forms. After establishing trading connections with China in
the 1st century b.c., short-season varieties were delivered to the region. Under the Central Asia conditions,
awns become more rigid, ears and grains become bigger. Central Asian large-kerneled rice varieties were
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developed based on those original varieties. Therefore, Central Asia is the most ancient region of rice
cultivation in the Eurasia (since 7th century b.c.). To the other regions, including the lower reaches of Syr
Darya River (Kyzylorda region), rice came from Central Asia [1, 3, 12].

Rice Cultivation Development in Kazakhstan, Stages and Problems. Rice is cultivated in Ka-
zakhstan mainly in the following two oases: in the lower reaches of Syr Darya River (in the territory of
Kyzylorda and South Kazakhstan regions) and in the valleys of Ily and Karatal Rivers [1, 3]. Aral Sea
region (lower reaches of Syr Darya and Amu-Darya Rivers) is one of the most ancient areas of irrigated
agriculture. Due to the climatic conditions (desert and semi-desert area) and soil fertility, the lower
reaches of Syr Darya River have been the irrigated agriculture area since the most ancient time.
Nevertheless, as compared to the valleys of the rivers Nile, Tigris and Euphrates, where there are mon-
soon climatic conditions, the weather conditions in the Syr-Darya River area are more severe and soil is
more argillaceous. Therefore, irrigated agriculture and soil processing is necessary in this area to cultivate
agricultural crops (including rice). Therefore, agriculture development in this area was rather slow.
Nevertheless, historical research, archeological expeditions and records of scientists is indicative of the
fact that small and relatively large channels were made in VI century b.c. from Syr-Darya River for
irrigation purpose [3, 15].

Over the period of VIII-IV centuries b.c., Syr-Darya River and Aral Sea River and the great Kazakh
steppe was inhabited by the union of tribes called by the father of history - Herodotus, as Scyfthians, and
according to the sources of the Achaemenid dynasty Iran and the Greek historian - Strabon, they were
called Saks.

Saks inhabited the area with Yaksart (Syr-Darya) and Oxus (Amu-Darya) Rivers. During the first
millennium b.c., Syr-Darya Saks culture reached its peak. There were fortified towns and more than 500
thousand hectares of irrigated land in the lower reaches of Syr-Darya River [15, 16].

There were no wild forms of rice within the water-logged and irrigated lands of the Syr-Darya River
lower reaches. In VII-VI b.c., inhabitants of Fergana and lower reaches of Amu-Darya River cultivated
wheat, millet, barley and cucurbits crops as well as rice (on small areas). Resulting from cultural and
economic connections of Aral Sea area Saks with the Fergana inhabitants contributed to development of
farming agriculture, partial transfer of the nomadic system to the agricultural one [15].

According to the findings of the Khoresm expedition of the Ethnography Institute under the USSR
Science Academy, irrigated agriculture was well developed along both banks of Syr-Darya River. In the
antique (ancient) time (over the period of the 3rd century b.c. all the way through the 2nd century a.c.)
there were approximately 2.2-2.5 mln. hectares of cultivated land [8, 17]. Irrigated agriculture was
developing in the lower reaches of Syr-Darya River and also along the banks of Talas, Chu Rivers and in
Semirechye area. Ruins of settlements with remains of ancient irrigations systems in the Syr-Darya River
estuary are indicative of the fact. Settled people of the South Kazakhstan were growing wheat, barley,
millet, oats and other crops [15, 16]. History of the area is the history of endless feuds between the tribes
and families, hit-run raids and conquests of different conquerors. All that resulted in degradation of
agriculture. Invasion of Mongols brought destruction, devastation and affected the sedentary life in this
area the most. Irrigation systems were destroyed and irrigated agriculture was completely dilapidated.
Obviously, there was no information on occurrence and spread of rice culture in this area post Mongols
invasion and up to the XIX century [1, 3, 12, 15]. Thus, in opinion of some scientists [18], there were no
rice crops in the second half of XIX century, while others believe that they began to cultivate rice in this
area after the Great October Socialist Revolution. According to the data provided by some scientists [19],
experience of rice cultivation in Kyzylorda region (Kazakhstan) came with the Korean migrants in 1928-
1929 from the Far East. According to I.I. Sokolova [20], first they began to cultivate rice in the Ily River
estuary and then rice cultivation spread to the lower reaches of Syr-Darya River (Kyzylorda region).

In opinion of L.V. Ovod [21], rice cultivation came from the Central Asia. By means of the
comparative study of the specimen from the global collection of the All-Union Research Institute of Plant
Breeding taken at the Tashkent rice cultivation area and those taken by the first expeditions of the institute
in the territory of the present-day Kyzylorda region, direct genetic connection of both varieties by
morphological and biological properties was established [22]. Origin and development of rice cultivation
in the south of Kazakhstan is one of the links of the general historical process of rice cultivation spreading
and irrigated agriculture development. There were no wild forms and ancient cultivated varieties of rice
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selected by local inhabitants rice were absent in the marshy delta plains of the Kazakhstan Aral sea
region; the first farmers brought not only rice seeds with them but also irrigation systems construction
experience from the other sources of irrigated agriculture [1, 3, 12].

In 1853, after accession by the lower reaches of Syr-Darya River and south of Kazakhstan to Russian
Empire after severe winter and wide-scale loss of cattle, the irrigated agriculture products became the only
source of food for population of this area. Nevertheless, competition for the irrigation water happened
between the cotton plant and rice farmers due to the increase in the cultivated area in 80s of the XIX cen-
tury in Central Asia. The need arose of new irrigated land for rice cultivation. Therefore, research was
conducted over the period of 1894-1895 to find new irrigated land on the left bank of Syr-Darya River in
the desert steppe (Betpakdala) and all the way to the dry bed of Zhana Darya River. Resulting from
development of new irrigated land, rice cultivation area moved to the northern regions. These regions
included the lower reaches of Syr-Darya (present-day Kyzylorda region). The first rice plantings occurred
in the Shiyeli area and at the Akmeshit town in 1895-1896; in 1897, rice planting area was 300 hectares
[1, 3, 12].

Currently, rice cultivation area is mainly located in the Kyzylorda and South Kazakhstan regions
(Shardarinskiy massif) and in the Almaty region and in the area of Ily and Karatal Rivers. Irrigation
systems were built in the above areas and the commercial rice grain production is being developed there.
Due to diversification of agriculture, the main task of rice cultivation in these regions is not only to
increase production of rice grain but also improvement of yield of grain crops (wheat, barley, oats, millet)
and vegetables. Additionally, the tasks were set for development of fodder production, introduction and
increase in the area under lucerne, sweet clover and other crops (soy, carthamus, coleseed, etc.) in the rice
crop rotations, to improve soil fertility, destruction of harmful weeds, such as: common bunting, clubroot,
common reed grass, etc. using agrotechnical and biological methods [1, 3, 12, 23]. Historic way of rice
cultivation development in Kazakhstan (Kyzylorda region) may be conditionally subdivided into 5
periods [1, 3, 12].

First Period (1896-1920): first rice was planted in Kyzylorda region. In 1895, they began to develop
new land in the area of Shiyeli village and in the area of the reed lacustrine plains of Syr-Darya and
Karauzek Rivers and along the banks of the dry beds of ancient small rivers of Shirkeily and Kuandariya
under the conditions of Kazakhstan Aral Sea area. Rice was cultivated on non-saline and relatively level
areas within 1-2 years. Nevertheless, mass flooding of all plots due to the absence of drainage and divert
systems, rice fields became marshy, salined and obstruct with hydrophilous harmful irrigable land weeds
(common bunting, clubroot, common reed grass, etc.). Therefore, rice farmers abandoned these plots for
3-5 and sometimes 10 years. This resulted in formation of nomadic rice farming. Despite this, the total
area under rice in the Aral Sea conditions increased. Nevertheless, resulting from effect of the First World
War followed by the civil war and the drought in 1917-1918, agriculture, including rice cultivation fell to
decay over the period of 1914-1920. Thus total area under rice was 800 ha in 1913 and it reduced by
320ha by 1920; irrigation systems were destroyed and previously developed land remained unused [1, 3, 12].

On May 17, 1918, the Council of People's Commissars of the RSFSR passed a decree on develop-
ment and irrigation of the Turkestan region lands and allotted 500 mlin. roubles. In 1920, a Decree on
Restoration of Irrigation Systems in Turkestan Republic was passed. In the course of this Decree,
irrigation systems were restored and instead of small irrigation channels new larger channels were built
and irrigated land condition was improved.

The Second Period (1921-1935) - period of the national economy restoration. Decree “On Drought
Control” passed by the Labour and Defense Council in 1921 played an important part in development of
irrigated land in the south of Kazakhstan. Thus, over the period of 1921-1925 they began and conducted
work on reclamation of old and development of new irrigation areas in Kazalinskiy region and new
channels and irrigation systems were built in Shiyeli area. Along with that, serious measures were taken
for transfer from nomadic to the sedentary lifestyle. As a result, all irrigation systems were restored by
1927 and areas under the agricultural corps were increased to 69.4 thousand ha by 1928 including
3.5 thousand ha under rice [1, 3, 12].

In December 1927, all the issues related to the national economy were considered by the XV con-
gress of All-Union Communist Party and collectivization campaign was commenced. This decision was
made as a result of ignoring traditions, cultural and household, religious and agrarian particular features
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(nomadic lifestyle) of the people of Kazakhstan. Nomadic tribes of Kazakhs were forced to transfer to
sedentary lifestyle. Tribes engaged in livestock breeding could not quickly adapt to the sedentary lifestyle
and to farming. On top of that, agricultural in-kind tax was introduced. Government levied the tax of 5%
on 12 puds (192 kg) of wheat and 5% on 14 puds (224kg) of barley. As a result of the “Small October”
and “Rich men Destruction as a Class” policy pursued by F. Goloschekin, “activists” confiscated all
livestock and property from people of average means and poor people. The confiscated livestock was
butchered and that resulted in devastating disaster, impoverishment of people and especially Kazakhs.
Along with the food tax, horses, cattle, camels, goats and sheep were confiscated from livestock breeding
farmers for the purpose of collectivization for the common use. Nevertheless, the confiscated livestock
was uncontrolled and, as a result, was stolen and butchered. In order to pull through such tyranny and
violence, people secretly migrated (fled) to Uzbekistan, Karakalpakstan, Russia, China, Iran, Mongolia
and that resulted in reduction of population of Kazakhstan by 1mln. 700 thousand people. Additionally,
over the period of 1931-1932 there was a serious drought in the territory of the republic and it resulted in
the loss of 33 million animals within 2 years. As a result, there was a terrible famine in Kazakhstan over
the period of 1932-1933. According to historical data, back then approximately 2 million people, i.e. 49%
of the local population died. Correspondingly, every second person died in the steppe of Kazakhstan
because of severe famine [3, 15, 16, 24, 25].

Nomadic peasants of the Kazakhstan Aral Sea area were combined into the collective farms and
work associations by 1932. Over the period of 1933-1935, there were 74.2 thousand hectares of agri-
cultural crops including 50.7 thousand ha under the cereal crops, 16.5 thousand ha under rice and
10.3 thousand ha under cotton [12, 15].

Back then, the local rice cultivation was based on unequipped rice systems with small paddy-fields
made by rice growers. Most agrotechnical work was performed manually using ketmens (grub hoes).
Zhakayevskoye movement headed by Ibrai Zhakayev and his followers made the main driving
(organizational) force in this field back then. They summarized agricultural achievements, innovations
and shortcomings and made conclusions based on which they implemented the best agritechnical methods
and processes into practice [3, 24].

Construction of Kyzylorda dam in the Aral Sea area commenced in 1945 and completed in 1956 was
the main project of the post-war period. The total cost of the project was 15.7 million roubles.
Construction of the first stage of the left bank trunk channel and its two branches of the total length of
200km was completed during that period [12, 24].

Fourth Period (1966-1990) Based on the decisions made by the March (1965) and May (1966)
Plenums of the Central Committee of the Soviet Union Communist Party, 4 trusts were founded in the
Kyzylorda region and were equipped with powerful machines and equipment for control of new lands
development. Large-scale projects were implemented for the overall development of Kyzylorda and other
lands, extensive rice cultivation engineering systems and cooperative farm complexes were deployed. In
the period of 1966-1970, RUB 230 mln. was invested in the construction of rice cultivation engineering
systems and hydraulic engineering structures. This allowed introducing 46.5 thousand ha of new land
plots provided with access to utilities and systems and 2.2 thousand ha of reclaimed irrigated land plots.
During the eighth five-year period (1966-1970), as compared with the seventh five-year period, area
under the rice increased by 14.2 thousand ha; crop yield increased by 15.9 hundreds kilograms per hec-
tare; up to 129.7 thousand tons of grain (on average) was harvested and provided to the state reserves vs.
41.4 thousand tons, i.e. more than 3 times. Kyzylorda dam was built again on Syr-Darya River resulting in
the increase in the irrigated land area by 60 thousand ha more. In 1971-1975, irrigation construction and
rice cultivation were further developed. The main line in all efforts aimed at increase in rice yield was
extension of the area under rice through introduction and commissioning of new engineering rice systems.
Along with that cooperative farm complexes were constructed. Reconstruction of old irrigation systems
was carried out on a large scale along with the simultaneous development of new large irrigated areas,
namely: Togusken, Shiyeli-Zhana-Korgan, Right bank and Kazalinsk areas. Kazalinsks waterworks
facility construction was completed back then. Length of irrigation channels increased 7.6 thousand
kilometers; there were 1,200km of water supply channels, approximately 2000km of discharge and
collecting network. Approximately 4600 hydraulic engineering facilities were built allowing for timely
and proper control of irrigation water to the engineering systems. Thanks to that fact and dedicated service
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of agricultural workers of the region, in the 9th five-year period (1971-1975) rice production in the region
increased on average 1.5 times as compared to the Sth.

In 1976-1980, rice cultivating farms of Kyzylorda region considerably increased profitability of rice
production thanks to intensification, large-scale application of chemical substances, integrated mechani-
zation and increase of labour productivity. More than RUB 430 million was spent on irrigation systems
construction. More than 60 thousand hectares of new irrigated land with access to all the necessary
systems were introduced in agriculture. Average crop yield for the five-year period increased by 8.1 hund-
red kilo per hectare as compared to the period of 1971-1975; average rice production reached 340-
370 thousand tons. Along with that, plant growing products share was growing steadily: in 1965 it was
equal to 39.2% and in the second part of 70s it exceeded 61% and kept on growing.

During that period (1975-1982), using scientific achievements and advanced experience, manage-
ment of the Kyzylorda region introduced integrated mechanized groups. Members of the groups acquired
a profession of agrotechnologist and mastered the skills of control of machines, became tractor operators
and harvester operators and specialists of agricultural machines repair and maintenance. As a result, they
processed soil, sowed seeds and harvested rice in due time and course. It was a progressive organizational
way of agricultural work execution and rice cultivation of that time [3, 26]. In the semi-desert and desert
regions of the south of Kazakhstan, the main line of activity included establishment of new specialized
rice cultivation state farms. Large amounts were invested in the complex construction projects. According
to the data provided by the project organizations, total amount of investment in rice cultivation state farm
with all waterworks and agricultural facilities, land area of 7 thousand hectares and an annual production
capacity of 20 thousand tones of rice was RUB 40-45 mIn. Event the powerful construction organizations
can cope with this task for the period no less than 4-6 years. Therefore, new land development for rice
cultivation purposes was performed by the following two ways: 1st stage - development of plant growing
segments and establishment and development of collective farms: 2nd stage - development of the
livestock segments. During the 11th five-year period, material base of rice cultivation was significantly
strengthened; the existing irrigation systems were retrofitted. Management transferred to the intensive
technology: mineral fertilizers, machines, equipment, material and labour resources were effectively used
and, as a result, labour efficiency was improved. Development of Toguskek, Shiely-Zhanakorgan, Left-
bank, Right-bank, Kazaly lands continued; new agricultural centers were built along with waterworks
facilities [1, 3].

Fifth Period (since 1991 till the present time - 2017) In 1991, the former USSR was separated into
separate, independent states - republics. As a result, close economic relations were broken. This resulted
in economic crisis in the CIS countries. Kazakhstan transferred to the market economy and introduced
private property and carried out grabitization. This resulted in occurrence of new forms of economic
entities: farms, small-scale and mid-scale private companies, collective farms, joint stock companies,
associations. These companies have different floating assets, economic level and level of income. There-
fore, they have different ability to buy machines, equipment, mineral fertilizers, seeds, new technologies.
Due to the fact that these farm enterprises and companies have different abilities to introduce and use
new, innovative technologies and intensive varieties, their different economic level should be taken into
account [1, 3]. Therefore, rice cultivation sphere transfers to the new level every 25-30 years. This is
connected with the change in the political and economic situation in the country, development of science
and technology, improved skills of the new generation of rice cultivation specialists.

Under the climatic conditions of the Aral Sea area, intensive agricultural systems and varietal
technology of rice cultivation were developed and introduced based on the leading-edge experience [1-4].
Agrotechnical procedures of rice cultivation are closely interrelated. Production operations were perfor-
med in due time and course yielding good results since rice cultivation is a complex process requiring
high professionalism of rice cultivating farmers.

High farming standards consist of effective and fast crop rotation. Correct crop rotation forms the
basis of every farming enterprise operation and contributes to the stabilization of area under crops,
improves soil fertility and efficiency of agroecological ways of weeds control [3, 27].

In the Aral Sea climatic conditions (Kyzylorda region), rice cultivation was developing intensively
over the period of 1965-1966; rice was cultivated intensively on an annual basis on the area of 90-110
thousand ha of the period of 1980-1990 and average rice yield reached 49-52 hundreds kilograms per
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hectare while that of wheat and corn was 22-30.8 hundreds kilograms per hectare. At such high-yielding
crops, rice, wheat and cord consume the main nutritious elements (NPK) in large amounts, which remain
in the crops (grain, straw). As a result, biogeochemical turnover of the main nutritious elements is violated
in the crop rotation soils. In the event of long-term water flooding of the rice fields, oxygen access along
with air is prevented and restoration process goes on in the soil, mineralogical composition and that of
nutritious elements is changed. Such changes happen faster in the soils with closer occurrence of ground-
water and in the saline soils [2, 3, 27, 28]. In order to change and improve the above named unfavorable
ecological conditions, to improve yielding capacity of soil and to ensure high and quality rice crop, early
cereal and other crops, it is necessary to master rice crop rotation and increase the area under the perennial
herbs (lucerne and sweet clover). Additionally, it is necessary to introduce optimum dosages of mineral
and organic fertilizers. Perennial herbs (lucerne, sweet clover) cultivated in the rice crop rotation enrich
soil with organic substances (12-15 t./ha). As a result, nutritious substances consumed by the biological
cereal crop (grain, straw) are returned to the soil and preserved in accordance with the law of nutritious
substances return. Correspondingly, production of heavy-yielding crops, preservation of soil fertility
and improvement of its physical and chemical properties is possible in rice crop rotation only [1-3,
27, 28].

Good meliorative condition of rice systems is the main precondition for high crops of rice and other
crops of rice crop rotation. Thereat, accurate leveling of rice field surface is paramount condition for rice
cultivation. Therefore, level of agrotechnical efforts, water level control and successful control of harmful
weeds, efficiency of mineral fertilizers application and production of high-yielding rice crops and other
crops are connected with quality of field surface leveling (table).

Field surface leveling effect on germinating ability of seeds, plant population and cropping capacity

Number of plants, o ) ) ) )
2
Field relief, pes./m Germ}t}atmg Survivorship rate F 1elqs infestation Grain crop,
+om ability of sprouts, % with weeds, hundreds kilograms
- by before of seeds, % ’ points per hectare
Sprouts cropping
3 391 332 43.7 84.8 0-3 81,3-106,6
5, control 295 237 327 80.3 1-5 55.0-66.4
8 255 190 28.3 74.4 1-7 48.5-52.6
12 205 146 22.8 71.4 5-9 40.1-47.6
15 168 108 18.6 64.2 7-11 35.8-37.5

Once a field’s surface is leveled to the level of £3 cm, rice sprouts are thick and level and preserved
till the complete ripening. Control of harmful weeds (common bunting, clubroot, common reed grass, etc.)
is effective as well as treatment with mineral fertilizers in the optimum dosage (N120-180P90-120 kg/ha).
Thus, field relief has material effect on the field germination rate of the seeds, survival of sprouts and
crop. The maximum quantity of sprouts, their even distribution over the area and high crop yield are en-
sured at the permissible tolerance of +3 cm. Grain yield increase is 10-19.2 h.kg./ha. In the event of level
quality deterioration, i.e. at the tolerance of £12, £15 cm, rice field yielding capacity reduced by 13.8-
27.6 h.kg/ha, i.e. deterioration of surface leveling quality affects rice yielding capacity (table).

For the purpose of rice yielding capacity improvement, introduction of highly yielding varieties and
application of optimum doses, methods and time of mineral fertilizers treatment is of importance.
Application of agrotechnical methods with due account for biological particular features of rice varieties
improves mineral fertilizers efficiency. For those who are involved in rice cultivation, instruction by the
twice hero of socialist labour, rice cultivation academician - I. Zhakayev, “Only ongoing study of
scientific achievements and the leading edge production experience makes a rice grower a true specialist.”
Therefore, managers and specialists of enterprises and companies, agrotechnologists and farmers should
systematically study particular features of varietal technology of rice cropping, methods of irrigated land
yielding capacity improvement and irrigation water saving, improvement of agroecological conditions of
Aral Sea area as well as condition of rice cultivation engineering systems [3, 27, 28].
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K. H. Kaiiabi0aii, I'. 7K. Meaeyosa, H. K. Hypmam
Kazak MeMIIeKeTTiK KbI3ap IeAaroruKalbIK YHIBEPCHTETI, AnMatel, Kazaxcran
KA3BAKCTAHJAAYFBI KYPIII EINHIILIITT

AnHoranusi. Kypimr ere manesiasl aakeur, 2030-2050 sxeuimapbl EBpasus, Tinti 4,6 MJIPA 9JIeM XallbIK-
TapbIHBIH a3bIK-TYJIIK KayillCi3/iriH KamTamachl3 eTeTiH Aakbli. Kypill perTeneTiH arpoTexXHUKAaNbIK Karmaina
ecipiyieTiH OoJIFaHABIKTaH ©T€ MOJI JOH OHIMIH anyra Oomaapl. Kazipri 3aMaHFbl TapuxH, apXeoJOTHMsUIBIK,
nasneo0aTaHu-KaJbIK, JMHTBUCTUKAIBIK 3€PTTEYJIep HOTIIKeNepiHe KaparaHna, )KaOdalWbl KYPIIUTI MOIEHU NaKbUIFa
aftHapIpy 20 FackIp jKOHE OJJaH[a KOl YaKbIT OYpBIH Y HIIIKBITAlIa Ky3ere ackaH. Y HIikbITaiinan kypim Keiraiira,
onan Manwkypusra, Kopesra, JKanonusira »xoHe 0acka eljepre TapaaraH. APXeoJIOTHSIIBIK Ka30a KYMBICTApBIHBIH
JKOHE jkaz0a gepekTepre Kaparanma, Uumus meH Oprtanblk Asus enjepi apachlHaa OaiiyaHpIC Oi3/iH dpaMbI3Fa
neitinri (0.3.4.) 3-mi raceipna, Keltaiimen Gaimaneic 0.3.4. 2-10i FackIpra, ~»KiOEK >KONBI” KaJbINTACKAHHAH KeHiH
JKy3ere acTel. EBpa3ust KypIbIFBIHIAFE €H KOHE Kypill ecipymri aiimak — Oprtansik Asus. backa aitMakTapra, COHBIH
imiane Apan eHipine (Ke3putopma obmpiceiHa) Kypimn Oprtanblk A3usmaH kenreH. KaszakcTanma Kypim ecipymiH
JIaMybIH MIAPTTHI TYpHe S5 Ke3eHre Oenyre Gonazmpl. Opoip 25-30 KUl callblH KYPIll IIAPYaIIbUIBIFBI )KaHA Caralbl
JICHreire KoTepijieai eKeH.
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Tyiiin ce3mep: Kypimi, Kypill eTiHIIUTriHIH maiga Oomysl, KypimTiH Oprtanelk Asusra xone Kaszakcranra
(Ke3pu10paa 00IBICH) Tapalysl, KYPIII eriHIIIITiHIH JaMybl, IpoOIeMalapb.

K. H. Kaiine10aii, I'. 7K. Mengeyosa, H. K. Hypmam
Kazaxckuil rocynapcTBEHHBIH *EHCKUH Nearorndeckuii yuusepcutet, Anmarsl, Kazaxcran
KYJbTYPA PUCA B KASAXCTAHE

AnHOTanusi. Puc oveHb BakHas KyJbTypa, OKa3bIBalollee OrPOMHOE BIIMSIHHME HA IPOJOBOJILCTBEHHOH 0e3-
onactHocTH EBpasuii, nake Bcell IUIaHETHl M SIBJISIETCSI OCHOBHBIM IPOXYKTOM NMUTaHUs 4,6 MIpI Jrojei Mupa B
2030-2050 rr. DTa KyImpTypa BO3JIENBIBACTCSA B PETYIHPYEMBIX arpOTEXHUYECKHAX YCIOBHAX U MOITOMY ypOKaii-
HOCTh 3€pHa MOXXHO 3HAYMTEJIFHO NMOBHICHTh. COBpPEMEHHBIE NCTOPHYECKHE, apXEOJOTHIECKHUE, MManeo00TaHnIec-
K€, JIMHIBUCTHYECKHE MCCIIEJOBAHNS MTOKa3bIBAIOT, YTO OKYJIbTypHBaHUE pHca ocymiecTBieHs! 20 u Gosee ThICAIH
net Hazan B Uunoxurae. I3 Manokutas puc pacnpoctpanmics B Kuraii, orryna B Manwkyputo, Kopeto, XKamoruro
U B ipyrue crpansl. 1o 1aHHBIM apXeoIOTMYECKUX PACKONOK M MHCbMEHHBIX HCTOYHHMKOB CBSI3b MeXay VHnuen u
Cpenneit A3ueli BOSHHKIHN B 3 BeKe 110 H.3., ¢ Kuraem co 2-ro Beka g0 H.3. IOCIe YCTAHOBJICHHS ~HIETKOBOTO IMyTH .
Cawmslii apeBHUIT pernoH pucoBojacTBa B EBpasuit — ato Cpennsas Azusa. lpyruMm peruosnam, B ToM uucie B [Ipu-
apanbe (Ke3butopaunckas o6iacts) puc npumen u3 Cpeaneid A3un. McTopudeckuil myTh pa3BUTHS PUCOCCSHHS B
Kazaxcrane (Kp3putopauHckas 001acTh) MOXKHO YCIIOBHO pasfenuTh Ha 5 mepuonoB. Uepes kaxapie 25-30 ner
PHCOBOJICTBO IIEPEXOIUT Ha HOBBIH KaueCTBEHHBIH YPOBEHb.

Ki1roueBble cji0Ba: puc, BOSHUKHOBEHHE PUCOCESHIS, pacripocTpaneHus puca B CpexnHioro Asuto u Kazaxcran
(Ke3pUTOpAUHCKAS 001aCTH), IEPUOAM3ANNS PA3BUTHS PUCOCESHHS U TIPOOIIEMBL.
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FUNCTIONAL PECULIARITIES
OF THE CARDIORESPIRATORY SYSTEM OF HUMAN
IN THE CONDITIONS OF ENVIRONMENTAL IMPROVEMENT

Abstract. The data of physical health showed a significant increase in the coefficient of efficiency of blood
circulation (CEC) and endurance factor, reflecting the state of functional insufficiency of the cardiovascular and
respiratory systems in the adult population of the city of Talgar, Almaty region. Also, an express assessment of the
health level of the population surveyed showed that 28% of residents have an "average" level of physical health,
30% are "below average", and the remaining 42% have a "low" level. It is likely that the main reason for the critical
level of health in most of the surveyed residents of the city of Talgar (72%) is pollution of the environment during
the last 50 years by metabolites of unused pesticides on the sites of dilapidated storage facilities.

Key words: health, health scale, pesticides, cardiorespiratory system.

Introduction. In the Address of the President of the country to the people of Kazakhstan, it is
pointed out that with the development of society it is necessary to take increasing efforts to improve the
environment and promote public health [1, 2]. This requires a comprehensive understanding of the morph
physiological organization of human life, the most optimal conditions for living in specific environmental
conditions, in other words, the conditions for the formation of health of the population and its pathological
deviations in connection with environmental and internal factors [3].

Currently, global pollution of surface waters and land, primarily trace elements from the group of
heavy metals, radioactive waste, pesticides, the toxicity of which, when it enters the external environment,
increases as a result of secondary reactions, which contributes to the accumulation of harmful and poiso-
nous substances in land and plants, leads to a sharp decrease in the biopotential of the ecosystem and the
contamination of food products by toxicants [4].

On the territory of Kazakhstan, there is a large number of unaccounted graves of non-utilized
pesticides. One of these regions is the Talgar region, on the territory of which in 80-90s of the last century
64 storages of chemical plant protection products were located. At present, uncontrolled contamination of
the surrounding areas with metabolites of the disintegration of pesticide substances of the chloral-organic
group occurs [5]. As a result, contamination of the internal environment of the human body and animals
through food, air, water, which leads to a deterioration in the health of the population living near these
stores, the development of environmental risks for residence [5, 6]. The contamination of the territories of
abandoned storage facilities with organ chlorine pesticides (metabolites of 2,4 DDD, 4,4 DDT, 4,4 DDE
and isomers of a-HCH, B-HCH and y-HCH), concentrations of which exceed the MPC up to 114 times,
352 650 kg of obsolete and unusable pesticides [5].

In this regard, monitoring of public health in places where serious environmental quality problems
are developing is becoming particularly relevant. This is the reason for the purpose of this study:
conducting a comprehensive study of the health of the population of the residents of Talgar, the district
center of the Talgar district of the Almaty region, on the territory of which 64 pesticide storage facilities
of organ chlorine activity were located in the past.
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Object and methods of research. The health surveys involved residents of working age from 20 to
75 years old, permanently residing in the city of Talgar, Almaty region. A total of 100 people were exa-
mined.

When examining the level of physical health of the population, anthropometric methods were used,
the vital capacity of the lungs, pulse, and arterial pressure before and after a fixed load, the time of resto-
ration of the pulse after a fixed load according to the Apanasenko scale [7] were determined. On the basis
of the proceedings, the local ethical committees have the permission to dissolve - Minutes No. 52 of
05.09.2017.

Research results. According to the method of G.L. Apanasenko, according to the scale of physical
health, there are five levels of health: low, below average, average, above average, high, which are
calculated by the parameters of body weight, vital capacity of lungs, hand dynamometry, heart rate before
and after dosed load, blood pressure. The difference in health levels explains the risk of developing
disabilities, heart attacks, strokes. People who have a very high and high level of health on the Apana-
senko scale show more than 18 points and the risk of death is minimal. If at a very low health every third
person dies in the next eight years, then at a very high level - only one hundredth. People with an "ave-
rage" and "below average" level of health gain from 4 to 15 points on the scale and are already at risk,
when the likelihood of developing a chronic disease is very high, the third "low" level (less than 4 points)
is the zone patients, which includes people who already have chronic diseases [7].

The results of a physical health study of the population of the Talgar district of the Almaty region on
the Apanasenko scale showed that 28% of the surveyed population had an "average" level, 30% of the
surveyed had "below average", the rest 42% of those over 40 had a "low" level of health (table).

Express - assessment of the level of health of residents of settlements of Talgar district of Almaty region

Character / age group 20-30 years old | 30-40 yearsold | 40-50 years old | 50-60 years old
(28 people) (30 people) (24 people) (18 people)

Kettle Index 19,3+1,14% 19,6+1,15% 23,6+1,21 26,2+1,13

points 0 0 0 -1
Vital index VI 49,5+6,8 46,7+4.07 35342.6 26,7+2,13

points 1 1 1 1
Dynamometry of the brush 54,7+2,24 55,0+£2,21 55,8+2,11 53,7+1,34

points 1 1 1 1
HR*Arterial Pressure sys. /100 83,6+8,80 92,3+7,01 99,4+7,72 108,9+9,72

points 3 0 -1 -1
Time to restore the pulse, sec. 1,55+0,19* 2,15+0,16* 2,06+£0,21* 2,2240,21*

points 3 1 1 1

sum of scores 8 3 2 1

general health assessment average below the low low

average
*P < 0,001 — between age groups.

At the same time, the age gradation was traced - the number of people with "average" level of health
included residents aged 20 to 30 who scored the maximum number of points (8 points) due to the rapid
rehabilitation of the cardiorespiratory system after a fixed physical load and the Robinson index reflecting
good compensatory and reserve capabilities of the young organism. Nevertheless, some young people
were able to score only 4 points, which indicates a "below average" level of health. It was revealed that
the decline in the level of health in all age groups is associated with the growth of the Robinson index due
to an increase in blood pressure and heart rate. In addition, the recovery time of the heart rate after a fixed
load increases, which reflects a decrease in the functional reserves of the cardiovascular system. It should
also be noted that the functionality of the respiratory functions of the body in all residents is much lower
than the physiological norm. It was found that the volume of Vital capacity (VC) in the group from 20 to
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30 years is on average in the range of 2,600 ml, which is 40% less than the proper vital capacity of the
lungs, which is calculated according to the conventional formula 4.9 in meters - 0.019 - by age-3.76. On
the basis of the vital capacity data, the so-called vital index (VI) is calculated. It is determined by the ratio
of Vital capacity (VC) (ml) to body weight (kg). In trained individuals with a developed respiratory
system and the optimal mass, it is normally 55-60 ml/kg. Reduction of these indicators is a sign of
respiratory failure, chronic diseases of the respiratory system and environmental ill-being.

In addition, the vast majority of residents identified a significant increase in the coefficient of
efficiency of circulation (CEC). CEC reflects the transport needs of the body at a specific point in time,
that is, increased activity leads to an increase in oxygen consumption and a proportional increase in CEC.
At the same time, in a physically developed trained organism, the growth of the CEC is minimal, since the
work of the cardiovascular system does not require significant energy inputs. According to the published
data, the norm of the circulatory economy is 2,600. In our studies, the CEC values in all groups were
higher than expected, exceeding by 20-22% the physiological "norm", which indicates the developing
fatigue, uneconomical expenditure of energy expenditure and, as a consequence, a functional insuffi-
ciency of the cardiovascular system in the adult contingent of residents of the city of Talgar, Almaty
region.

This is confirmed by the data of the endurance factor, which was calculated by the Kvass formula. At
physiological norm equal to 16, in Talgar district residents this indicator varies from 18 to 20 standard
units, which reflects the weakening of the functional possibilities of blood circulation and shows the
predisposition of many to cardiovascular insufficiency.

In general, the analysis of the results of the rapid assessment of the level of somatic health of the
population of Talgar district of Almaty oblast as ecologically polluted with unutilized pesticides of the
region showed that 28% of the surveyed population has an "average" level of physical health, 30% is
"below average", the remaining 40-42% - "low".

For comparison, it should be noted that in previous studies of the health of the population of the Ile-
Balkhash region of the Almaty region, it was shown that approximately 30% of the surveyed population
had an average level of physical health on the Apanasenko scale, the remaining inhabitants showed
below-average (26%) and low level 44%), having scored less than 1 point [8]. Approximately the same
state of health was revealed among the residents of the more prosperous city of Talgar in the Almaty
region. But at the same time it is necessary to take into account that in the Ile-Balkhash basin there are a
number of serious environmental problems related to the natural potential of the region and, consequently,
to the socio-economic state. In this region, according to preliminary estimates, the desertification pro-
cesses have already covered about 1/3 of the basin area. Economic activity that does not take into account
natural, environmental constraints leads to pollution and destruction of the ecosystems of the basin. In the
water of the Ili River, there is an increased content of sulphates, nitrites, organic compounds, pesticides
and heavy metals, and the level of these substances is also increased in the eastern part of the lake. Sour-
ces of pollution are industrial enterprises, especially the Balkhash Mining and Metallurgical Combine,
municipal sewage and collector-drainage water.

Nevertheless, a comparative analysis of the health data of the population living in the Ile-Balkhash
basin, generally recognized as an ecologically polluted region, and the city of Talgar in the Almaty region,
the geographical location and living conditions in which is much more favorable, shows that the health of
the population in both regions is critical level - almost 70% of the able-bodied population, showing
"below average" and "low" level of health on the Apanasenko scale, have chronic and not diagnosed car-
diovascular diseases a spiral system. It is likely that the leading place in the causes of this state of health
among the inhabitants of the city of Talgar is the pollution of the environment by the metabolites of
unused pesticides in the places of dilapidated storages for the past 50 years.

Conclusion. Half of the population of Talgar is in critical health, on the verge of developing chronic
cardiovascular and respiratory disorders, which requires a careful therapeutic examination.
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Y. H. Kanbiena, III. K. baxtusposa, b. . ’KakcbiMmoB
KP B¥M PMK HIKX «Amam >xoHe xaHyapiap GU3NOIOTHICED) HHCTUTYTHI, AnMathl, Kazakctan

9KOJIOTUSLIIBIK KOJTAMCBI3 )KAFJANJAFBI
AJJAMJAP/IBIH KAPJIMOPECIIMPATOPJIBIK KYWECIHIH KbI3METTIK EPEKIIEJIKTEPI

AHHOTanmsi. AnMatbl OOJBICH, TajFap KajachlHBIH €peceK TYPFBIHIAPBIHBIH COMAaTHKAIBIK JICHCAYJIBIK
KepceTKilTepi OOMBIHIIA KYPEK — KaHTaMBbIpJIap JKOHE THIHBICATY XKYHECIHIH KbI3METTIK XKeTiCIeyIIIriHig KyiiHe
acep ereTiH KaHaWHaJIbIM Kod(duImMeHTi MeH Te3IMAUIK Kod(hHUIMEeHTI alTapibIKTail »orapbularad. COHBIMEH
KaTap, TEKCEpPy/AEH OTKECH XaJIBIKTBIH JICHCAYJBIFBIH JKCHpecc-Oaranay aeHreili OoiblHIIA TYpFeIHAAPABIH 28% -
«opTa» (QU3HKAIBIK JEHCAYNBIK AeHreriH, 30% - «opTamaH TeMeH», KaiFaH 42% - «TOMEHT1» ICHIeHli KOpCeTTi.
MyMKiH, OHBIH HeTi3Ti cebebi KopmaraH opTaHbIH COHFBI 50 XpUIIaH Oepi TacTaHyBIMEH, KapThUIAHOYIIHTeH KO-
Manap aiMarblHAAFbl NECTHINA KaIJbIKTAPBIHBIH AYPBIC KOWBIIMAYbI CalliapblHaH TaiFap KaJlachIHbIH TeCepyICH
OTKEH TYPFBIHIAPHIHBIH 72% - ACHCAYIIBIK KOPCETKIII TOMEHT1 AeHTehHe.

Tyilin ce3aep: neHCayIBIK, JCHCAYIIBIK OaFaHAChl, HECTUIIIATED, KapAHOPECIUPATOPIIBIK KYHe.

Y. H. Kansimesa, I11. K. Baxtusiposa, b. 1. ’KakcbimoB
PI'TI na ITXB «MHctutyt dpusnosnorun denoseka u xuBoTHeIX» KH MOH PK, Anmartsl, Kazaxcran

®YHKIMOHAJBHBIE OCOBEHHOCTHU KAPJIMOPECITUPATOPHOM CUCTEMbBI YEJTOBEKA
B YCJIOBUSAX OKOJIOI'MYECKOI'O HEBJIATOIIOJIYYHA

AHHoTanms. JlaHHBIE COMAaTHYECKOIO 3MOPOBbS IOKa3alM 3HAYUTENFHOE YyBENIWUeHHE Kod(d(HLreHTa
9KOHOMHYHOCTH KpoBooOpamerns (KOK) u  kosdduimeHta BBIHOCIMBOCTH, OTPAKAIOIIAX COCTOSHHE
(DYHKIMOHAJIBHOW HEIOCTATOYHOCTH CEPICYHO-COCYIUCTOW M JbIXaTEJIbHOW CHCTEM Yy B3pOCIIOTO KOHTHHIEHTA
skuteneit r. Tanrap AnmatuHckoi o6nactu. Takxke 3Kcrpecc-OleHKa YPOBHS 3/J0POBbs 00CIEIOBAHHOTO HACEICHHS
nokasana, uto 28% JKUTened MMEeeT «CpeIHHH» ypOBeHb (HM3MYEecKOro 340poBbs, 30% - «HHXKE CpPEIHEro»,
ocranbble 42% - «HU3KHMI». BeposTHO, YTO OCHOBHOW NPHYMHOW KPUTHYECKOTO YPOBHS 3/10pOBbS Y OoJbIIei
4acTH 00cieI0BaHHbIX JkuTenel r. Tanrap (72%) sBiseTcs 3arpsi3HEHHE OKPYIKaIOIIEH cpeibl B TEUYSHUE MTOCIEIHNX
50 ner MeTabonMUTaMU HE YTHIM3UPOBAaHHBIX MECTUINA0B, HAXOSIIMXCS HA MECTaxX IOJIypa3pyIIEHHbBIX XPaHHUIIHILL.

Ki1roueBble ¢10Ba: 3710pOBbE, MIKAJIA 3A0POBbS, IECTUINBI, KAPIUOPECIINPATOPHAS CHCTEMA.
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PHYTOCHEMICAL ANALYSIS AND DEVELOPMENT
OF PRODUCTION OF BIOLOGICALLY ACTIVE COMPLEX
ON THE BASIS OF RAW M elissa officinalis L

Abstract. In this study, there was developed a comprehensive study of wild and cultured plants of the genus
Melissa (Melissa officinalis L). It was determined the purity of the raw materials: moisture, total ash, ash insoluble in
10% HCI, sulphate ash, extractives. Macro- and microelement composition of total ash by atomic absorption spec-
troscopy was analyzed. The analysis of the component composition of the main classes of natural substances was
conducted. The basic technological parameters of obtaining a biologically active complex of the studied plant
species by varying the nature of the extractant, its ratio of raw materials, time, and frequency extraction were worked
out.

Key words: Melissa officinalis L, extractives, moisture content, total ash, ash insoluble in HCI, sulphate ash,
macro- and microelement composition, atomic absorption spectroscopy, phytochemical analysis.

One of the priorities of the development of home science and practice of chemistry of natural
compounds is the more complete use of own resources of wild and cultivated plant raw materials and the
creation of effective drugs based on it, affordable and not inferior in quality to foreign analogues. Among
natural biologically active compounds used for the treatment of upper respiratory tract diseases, special
attention should be paid to plants of the family Lamyaceae Lindl (clear flow) [1].

The genus Melissa (melissa) includes from 2 to 10 species. It grows like a weed plant in orchards,
roads, fields, occasionally wild in the lower belt of mountains, and this plant is also cultivated. The most
valuable species is Melissa officinalis L (lemon balm), home to which is the eastern Mediterranean region.
Cultivate melissa medicinal in many countries of the world, where it is registered as pharmacopoeial
plants.

In the culture, this plant is introduced throughout Europe and North America and in Kazakhstan, the
plant is introduced in the regions like South Kazakhstan (Shymkent), Zhambyl (Taraz), Kyzylorda,
Almaty regions. Wild species of Melissa officinalis L are common in Central and Southern Europe, the
Caucasus, Middle and Near Asia, North Africa and North America [2].

The biological value of the raw material of lemon balm is caused by a complex of biologically active
substances, such as ether compounds, phenolic substances, vitamins.

Phenolic compounds of Melissa officinalis are represented by phenolcarboxylic acids and their
derivatives, flavonoids and coumarins. Analysis of literature data shows that in the lemon balm medicated
grown in Europe, n-coumaric, ferulic, kaftaric and coffee acids have been identified. Other researchers
have identified rosemary, coffee and protocatechuic acids.

In addition, flavonoids, the glycosides of luteolin and apigenin, are characteristic of this plant. The
aqueous extract of lemon balm contains hydrolysable tannins in an amount of 4.32% and flavonoids in an
amount of 2.06% [3].

Healing properties of the aerial part of the lemon balm are caused by the high content of essential oil.
Its most characteristic components are monoterpenes - citral, geraniol, nerol, citronellol, citronellal.
Melissa essential oil also contains linalool, geranilacetate, myrcene, n-cymene, beta-cariophyllene oxide,
beta-cariophyllene and other terpenoids, and more than 200 compounds have been isolated and described
in total.
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The second group of components of essential oil is phenylpropanoids, among which the most
characteristic is rosmarinic acid. Phenylpropanoids are a class of plant organic compounds of the aromatic
series, which are synthesized in a shikimate way, mainly through the amino acid phenylalanine. A
characteristic structural fragment is a benzene ring with a branched three-carbon chain attached to it.
Phenylpropanoids have a wide range of functions - protection from herbivorous animals and microbial
diseases, protection against ultraviolet light, serve as structural components of cellular stains, pigments,
act as signal molecules. Phenylpropanoids are also represented by ethyl ester of rosmarinic acid, caffeic
acid, chlorogenic acid, n-coumaric acid, ferulic acid and synapic acids. The content of rosmarinic acid in
melissa leaves is from 0.54 to 1.79% [4].

Melissa leaves also contain triterpenes - ursolic and oleanolic acids (0.50% and 0.17%, respectively)
and their derivatives, terpenoids - nerol, geraniol, nerolic acid glucosides. They found bitterness, cou-
marins (esketuin), up to 5% tannins, succinic acid, mucus, tetrasaccharide stachyose (a combination of
two galactose residues with glucose and fructose), carotene (0.007-0.01%), vitamins C (0.15 %), B1, B2,
E[1,2].

Melissa is widely used in medicine, in the perfumery, cosmetics and food industries in many
countries. Raw Melissa has sedative, spasmolytic, immunomodulating, antidepressant, antihistamine,
antioxidant, anti-inflammatory and antimicrobial effects. In addition, it was found that this plant has
antiviral activity against viral infections, such as smallpox, influenza, herpes [5].

Medicines, which include lemon balm, have pronounced soothing, antispasmodic and carminative
properties. It has been established that Melissa shows an easy hypnotic effect. Such pharmacological
activity is mainly due to the components of the essential oil. Sedative and spasmolytic effects are mani-
fested with the application of small doses of lemon balm, and the subsequent increase does not enhance
these effects [6].

In the seeds of lemon balm, it contains up to 20% of fatty oil as it contains up to 20% of fatty oil.

Melissa tincture shows protective effect with experimental stomach ulcer. At the same time, it is
established that it enhances the motility of the stomach, has choleretic and haemostatic properties. In the
experimental animals, the antispasmodic effect of Melissa has been established. Her tincture reduces the
tension of the smooth muscles of the intestine, shows bronchodilator properties.

Melissa essential oils show anti-inflammatory, bacteriostatic and antiviral properties. Japanese scien-
tists conducted a study of the antimicrobial activity of essential oil components of the plant Melissa
officinalis L against a number of pathogenic fungi and microbacteria of tuberculosis. The most active
were aldehydes (citral, citronelal), and less active alcohols (geraniol) essential oil of the plant [7].

The purpose of the research work is to substantiate the possibility of using the cultivated and wild-
growing species Melissa officinalis L, introduced under the conditions of the Almaty region to obtain an
extract with the subsequent study of the chemical composition.

The objects of the study are samples of a plant of the family Lamiaceae genus Melissa (Melissa) and
its appearance Melissa officinalis L (Melissa officinalis). Raw materials individually cultivated at the
experimental site of the laboratory of medicinal plants of the Institute of phytointroduction and botany
under the Ministry of Education and Science of the Republic of Kazakhstan, the city of Almaty and the
wild type of lemon balm prepared in Almaty region.

Experimental part and discussion

The selection of raw material is determined by its former prisms and personal indications (to exert, to
keep, to contain explosive substances).

All the indications of the distribution were determined by the methods of the SP RK, the Euphemistic
Map and other literature sources [8, 9]. The data are presented in table 1.

As can be seen from the data presented in table 1, the resistance of the plant in a plant of the culti-
vated species (5.36%) is greater than that of the plant in the sample of the wild-growing species (4.42%)
less.

The content of extractives in medicinal plant raw materials is an important numerical indicator that
determines its good quality, especially for those types of raw materials in which the quantitative deter-
mination of active substances is not carried out.
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Table 1 — Numerical requirement for publication of the type of Melissa officinalis L

Plant Melissa officinalis L
References are requested
cultured wild-growing
Implication, % 5,36 4,42
Total wt % 7,91 10,60
Sulphate salt, % 15,36 15,74
HCI of ash, % 13,80 14,68
Containment of detective substances (70% alcohol) 41,40 38,03

Depending on the chemical composition of the medicinal plant material and the solvent used, certain
active and concomitant substances pass into the extraction.

The solvent, which should be taken when determining extractive substances, is indicated in the
relevant specification for this type of raw material. Usually, it is the same solvent that is used when
preparing a tincture or extract from this raw material. Most often it is ethyl alcohol (50 or 70%) or water.

From the data of table 1 it follows that the greatest amount of extractive substances is extracted by
the cultivated plant species.

In the plant raw material, the ash of total, sulfate ash, ashes is insoluble in 10% HCI, which is the
residue after treatment with the total HCl ash and consists mainly of silicates, which are a natural
component for some objects, but more often the result of contamination of the raw materials with sand ,
earth and stones. Thus, the increased content of insoluble in hydrochloric acid part of the ash indicates a
significant content in the vegetable raw material of the mineral impurity. The amount of sulfate ash is
commensurate with the content of metals in plants that form sulfate-insoluble in water. The content of all
ash species in the aerial part of the plant does not exceed the maximum acceptable value for pharma-
copoeial samples.

The next parameter of the definition is the mineral composition. The investigated plant species have a
high ash content.

Mineral elements by their content in the plant are divided into macroelements, microelements and
ultramicroelements. The macroelements include Na, K, Ca, Mg, their content in the ash is measured in
hundredths of a percent. Microelements: Zn, Cu, Ni, Mn, Fe.

In the aboveground part contains macroelements: K, Ca, Na, Mg; microelements: Mn, Fe, Cu, Zn,
Ni. Potassium and sodium play a leading role in regulating the water-salt balance and acid-base balance of
the body. Calcium plays a huge role in the life of the human body. The human body contains 1000-1200 g
of calcium, 99% - is included in bone tissue, dentin, enamel of the teeth, and 1% plays an extremely
important role as intracellular calcium, blood calcium and tissue fluid, that is, it plays an important role in
the formation of bones. Magnesium participates in many processes occurring in the body - in energy
production, glucose assimilation, neurotransmission, protein synthesis, bone tissue building, regulation of
relaxation and tension of blood vessels and muscles. Manganese affects the development of the skeleton,
participating in the process of osteogenesis, and therefore is necessary for normal growth. Manganese
participates in the reactions of immunity, in blood and tissue respiration, supports reproductive functions,
participates in the regulation of carbohydrate and lipid metabolism. Zinc is part of the active center of
several hundred metal-enzymes. It is necessary for the functioning of DNA and RNA polymerases, which
control the processes of transmission of hereditary information and the biosynthesis of proteins, and
thereby the reparative processes in the body. Nickel is involved in stimulating the processes of hemato-
poiesis, the activation of certain enzymes. It has a high ability to enhance redox processes in tissues.
Nickel in combination with cobalt, iron, copper participates in the processes of hematopoiesis, and
independently - in the exchange of fats, providing cells with oxygen. In certain doses, it activates the
action of insulin. /ron is the most important trace element, takes part in respiration, hematopoiesis,
immunobiological and oxidation-reduction reactions, is part of more than 100 enzymes [10, 11].

In the total ash, the content of macro- and microelements was determined by atomic absorption
spectroscopy. The data are presented in table 2, 3.

— 78 ——



ISSN 2224-5308

Cepus 6uonoeuueckas u meouyunckas. Ne 3. 2018

Table 2 — Macroelements content — K, Ca, Na, Mg

Plant Melissa officinalis L
Macroelements - -
cultured, % wild-growing, %
K 1.173-10° 0.737-10°2
Na 0.802:1073 0.221-10°
Ca 0.639-10° 0.178-10°
Mg 0.313-107 1.401-10°
Table 3 — Micronutrients content of Fe, Zn, Mn, Cu, Ni
) Plant Melissa officinalis L
Microelements ) ;
cultured, % wild-growing, %
Cu 0.716:10° 0.394-10°
Fe 4387-10° 1.266-10°
Mn 0.361:102 0.677-10°
Ni 0 0.502-10°
Zn 0.486-1073 0.335-10°

From the data of tables 2 and 3, it should be noted that the greatest amount of macro- and micro-
elements is in the plant Melissa officinalis L, a wild-growing species. In the above-mentioned mass of the
cultivated and wild-growing species, the predominant micelles are Fe. In the cultivated form of the plant,
an increased content of macroelements as K, Na, Ca and a in the wild form Mg and K is noted. The
content of heavy metals does not exceed the maximum permissible norms [11].

A comparative phytochemical analysis of the above-ground mass of the plant on the main classes of
biologically active substances was carried out. The data are presented in table 4.

Table 4 — Phytochemical analysis of the distribution of Melissa officinalis L cultivated and wild-growing species

Melissa officinalis L
BAS Developers - -
cultured wild-growing
Carbohydrates o-toloidin Green Green
) ZHAK Blue Blue
Tannins
FeCls Blue Blue
NH; Yellow Yellow
Flavonoids AlCl; Bright yellow Bright yellow
SiHNO Orange-red Orange-red
Cataracts KMnO, Bleaching Bleaching
Alkaloids Phosphoric acid Bleaching Bleaching
Amino acids Ninhydrin Purple Purple
. . Urea Brown Brown
Carboxylic acids
MgAc, — _

Through phytochemical analysis using diagnostic gums in the aerial part of a plant of the type
Melissa officinalis L, the main groups of biological active substance such as tannins, amino acids, alka-
loids, phenolic compounds, organic acids, flavonoids, carotenoids were discovered [12].

Method of paper chromatography in the use of reliable samples in the following types of pockets
identified carbohydrates and amino acids.

The optimal technology for isolating the extract from the Melissa plant was developed taking into
account the requirements of the SP RK for the processing of plant raw materials [13, 14].
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An important parameter in the technology of obtaining a plant extract is the ratio of raw materials
and solvent from 1: 4 to 1: 8. Over 5 g of the aboveground part was extracted with different volumes of
50%, 70%, 90% ethyl alcohol. The constant factors of the extraction process were: extraction time
(24 hours) and temperature (23-25 °C). These parameters for obtaining the plant extract are shown in
table 5.

Table 5 — Determination of the optimum extractant for the extraction of the raw materials

The amount of dry extract, %
m, g Solvents t, hour T, °C m(r):v (ml) Melissa officinalis L
const const const
cultured wild-growing
1:4 0,528 0,783
5 50% ethanol 24 23-25 1:6 2,501 2,670
1:8 5,124 8,574
1:4 2,604 3,211
5 70% ethanol 24 23-25 1:6 3,25 4,454
1:8 7,94 10,264
1:4 0,447 0,695
5 90% ethanol 24 23-25 1:6 1,121 1,880
1:8 3,344 3,212

From these tables, it follows that the optimal extractant was 70% ethanol. The greatest yield of the
percentage of the extract shows extraction with 70% ethanol at a feed: extractant ratio of 1: 8, the amount
of dry extract in cultivated form was 7.94%, and in the wild 10.264%.

Another important parameter in the technology of extracting extracts is the ratio of the selected
extract with the custom. To determine the optimum volume, the selected extractor changes the content of
the raw material and the filter from 1: 5 to 1: 8. To 5 g of the basis part of the cultivated and wild-growing
species Melissa officinalis L 70% ethyl alcohol. With this constant factor, the process of extraction was:

time of extraction (24 hours) and temperature (23-25 °C). The data are presented in table 6.

Table 6 — Determination of the optimum ratio of raw material and extractant

Mass of raw materials, g const 5 5 5
Extraction time, hour, const 24 24 24
Extraction temperature, °C const 23-25 23-25 23-25
Ratio of raw materials (g) and extractant (ml) 1:4 1:6 1:8

cultured 3,5 5,0 9,5
V, volume of the filtered extract, ml - -

wild-growing 4,0 6,7 11,3

) cultured 1,76 3,25 5,24

Extraction amount, % - -

wild-growing 2,24 4,62 6,89

With the selected extract (70% ethanol), the optimum value of the extract 1:8 is shown in cultivated
form, the amount of the extract is 5.24%, and in the dicorbic form 6.89%; at a temperature of 24-25 ° C
and a time of 24 hours.

The accuracy of the parameters of the parameters "raw-extractor" is determined primarily by
economic measures, as for a business, but the amount of the used extractor is significant.

Determination of the extraction time is an important parameter, so it is necessary to determine when
the entire complex of biologically active substances is recovered. The influence of the extraction time of
the raw material on the yield of the extract was studied. Extraction was carried out with 70% ethanol at a
raw material: extractant ratio of 1: 8. The data are presented in table 7.
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Table 7 — Determination of extraction time

Extractant (ml), const 70% ethanol 70 % ethanol 70 Y%ethanol
Ratio of raw materials (g) and extractant (ml), const 1:8 1:8 1:8
Time, (hour) 24 48 72
cultured 17 2 7
V, volume of the filtered extract, ml - -
wild-growing 13 8 11
. cultured 0.3939 0.0605 0.1365
Extraction amount,% - -
wild-growing 0.2902 0.2785 0.2336

On the basis of these arguments and the data obtained, the following regime proved to be optimal:
extraction of 70% by ethanol in 24 hours at a temperature of no more than 23-25 °C with raw materials:
extractant ratio 1: 8. Under this regime, the amount of extract was 0.3939% cultivated, 0.2902% in the
wild.

Acknowledgement. According to the results of the research work, a comparative analysis of the
chemical composition of the above-ground part of the cultivated and wild-growing species of the family
Melissa (Melissa officinalis L) of the family Lamiaceae was performed; Technological parameters were
worked out: different concentrations of extractants; dependence of the ratio of raw materials - solvent; the
process dependence on time and the number of extractions. The optimum condition for obtaining a plant
substance is an extractant of 70% ethyl alcohol, the ratio of extractant and raw material is 1: 8, extraction
time is 24 hours, temperature is 23-25 °C.

REFERENCES

[1] Flopa Kazaxctana. Cemejctva Melissa Lamiaceae Lindl. Vol. 6. Alma-Ata, 1963. P. 437-438. (in Russ.)

[2] Zuzuk B.M. Melissa lekarstvennaja (Melissa officinalis L.) B.M. Zuzuk, R.V. Kucik. Provizor. 2002. N 1. P. 36-39. (in
Russ.)

[3] Patora J. Flavonoids from lemon balm (Melissa officinalis L., Lamiaceae) J. Patora, B. Klimek: Acta Poloniac
Pharmaccutica. 2002. Vol. 59, N 2. P. 139-143. (in Eng.)

[4] Evaluation of phenolic acid derivatives and essential oil content in some Melissa officinalis L. varieties Oniga, L. Vlase,
A. Toiu [et al.] Farmacia. 2010. Vol. 58, N 6. P. 764-769. (in Eng.)

[5] Antiherpes effect of Melissa officinalis L. extracts Z. Dimitrova, N. Manolova, S. Pancheva [et al.] Acta Microbiol
Bulg. 1993. Vol. 29. P. 65-72.

[6] Antioxidant activity of Melissa officinalis leaves. E. Koksal, E. Bursal, E. Dikici [et al.] J. Med. Plant.Res. 2011. Vol. 5,
N 2.P.217-222. (in Eng.)

[7] Mupav'eva D.A., Cal'mina L.A., Jakovlev G.P. Fapmakognozija. M.: Med., 2002. 656 p. (in Russ.)

[8] Gocudapctvennaja fapmakopeja Pecpubliki Kazaxctan. Vol. 1. Almaty: Izd. dom «Zhibek Zholy», 2008. 592 p. (in
Russ.)

[9] European Pharmacopoeia. Strasburg, 2001. P. 1705. (in Eng.)

[10] Dobrynina N.A. Biologicheskaja rol' nekotoryh himicheskih jelementov. Himija v shkole.1991. N 2. P. 6-14. (in Russ.)

[11] Miftahova A.F. Fitohimicheskoe izuchenie rastenij nekotoryh vidov semejstva jasnotkovyh: Avtoref. dis. ... kan-ta.
him. nauk. Almaty, 2002. P. 23-25. (in Russ.)

[12] Xromatografija na bumage pod red. Xajsa .M., Maceka M. M.: Nacional'naja literatura, 1962. 852 p. (in Russ.)

[13] Muzychkina P.A., Kopul'kin D.Ju., Abilov Zh.A. Kachectvennyj i kolichectvennyj analiz ocnovnyx gpupp BAV v
lekapctvennom pactitel'nom cyp'e i fitoppepapatax. Almaty: Kazak univepciteti, 2004. 288 p. (in Russ.)

[14] Minina S.A., Kauhova L.E. Himija i tehnologija fitopreparatov. M., 2004. (in Russ.)

K. H. Komekoaii, 3. b. Xanmenona, A. K. Ym0eroBa, A. I'. Buceno6aii

On-Dapadu areinaarsl Kazak yiTThiK yHUBEepcuTeTi, Anmarsl, Kazakcran

Melissa officinalis L OCIMJII'T HET'T3IHJAE ®UTOXUMUSIIBIK AHAJIN3 )KACAY
KOHE BUOJIOTUAJIBIK BEJICEH/I KEIIEH AJTY

Annoranus. byn zeprreyne Melissa (Melissa officinalis L) TyKpIMIIacbIHA aTaThIH ©CIMAIKTIH MOJICHU KOHE
»kabaibl TYpiepiHiH KemeH i Herisi xerinaipingl. [ukizar canaipuibIFbl: BUFAIIBLIBIK, XKambl Kynaiaik, HCl-na
epIMEeHTIH KYJIIUIIK, CyIb(aTThl KYJIALTIK, SKCTPAKTUBTI 3aTTap aHbIKTANbl. ATOMIBIK-a0COPOIHSIIBIK CIIEKTPOCKO-
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MUSUTBIK, QIICTICH KaJMbl KYJIAUTUTIKTIH MaKpo- JKOHE MHKPOAJIEMEHTTIK KypaMbl TalgaHAsl. Tanmay KOMIIOHEHTTIK
KYpaMHBIH HETI3T1 KJIACTaphl TAOMFU 3aTTap. 3epTTEIiHIN OTBIPFaH OCIMIIK TYpJIepiHEH SKCTPAareHTTIH TaOWFaThIH,
OHBIH IIUKi3aTIECH KATBIHACKHIH, SKCTPAKTUICY YaKBITHI MEH XXHIJIITiH ©3repTe OTHIPHIN, OMOIOTHIIBIK OelIceHal Ke-
IICH1 aJly TeXHOJIOTHACHI OHIEIII.

Tyiiin ce3nep: Melissa officinalis L, 5KCTpakTHBTI 3aTTap, bUIFAJIBLIBIK, Xkajmbl Kyinutik, HCl na epimeiitin
KYJAUTIK, CyJb)aTThl KYJIAUTIK, MAKPO- KOHE MUKPOIJIEMEHTTIK KYPaMbl, aTOM/IbIK-a0COPOLHUSUIBIK CIIEKTPOCKOIINS,
(PUTOXUMHUSIIBIK aHAITH3.

K. H. Komeko6aii, 3. b. XanmenoBa, A. K. YmoertoBa, A. I'. Bucenoaii
Kazaxckuit HannoHaIBHBIA YyHUBEpCHUTET UM. ainb-Dapadu, Anmatsl, Kazaxcran

®UTOXUMHYECKHU AHAJIU3 U PABPABOTKA MOJIYUEHUSA
BUOJIOI'HMYECKHN AKTUBHOI'O KOMIIVIEKCA HA OCHOBE CbIPbS Melissa officinalis L

AHHoTanusi. B nanHoM uccrenoBaHun ObUM pa3paboTaHbl OCHOBBI KOMILIEKCHOT'O HCCIIEIOBAHUS KYJIbTH-
BHPOBAaHHOTO M JUKOPACTYIIEro pacTeHusi poxa Melissa (menucca). OnpeneneHsl J0OPOKaYeCTBEHHOCTH CHIPBS:
BJIAKHOCTH, 00IIas 30i1a, 30y1a He pactBopumas B 10 % HCI, cynabdarHas 30i1a, S3KCTpakTHBHBIC BemecTa. [IpoaHa-
JIU3UPOBAH MAKPO- U MHKPOIJIEMEHTHBII COCTaB OOIIEH 30JIbI METOJJIOM aTOMHO-a0COPOIMOHHON CIIEKTPOCKOMHUEH.
[TpoBeneH aHaim3 KOMIOHEHTHOT'O COCTaBa HAa OCHOBHBIE KJIACCHI NPUPOJHBIX BemecTB. OTpabOTaHBl OCHOBHBIE
TEXHOJIOTMYECKHE TTapaMeTphl MOJTy4IeHHsT OMOJIOTHYECKH aKTHBHOTO KOMILJIEKCa U3 MCCIEAYEMbIX BUIOB PACTCHUMH
BapbUPOBAHHEM IIPHPOBI IKCTPAreHTA, €r0 COOTHOIIEHUEM C CHIPHEM, BPEMEHH M KPATHOCTH AKCTPAKLIHH.

KuaroueBsle cinoBa: Melissa officinalis L, 5KCTpaKTHBHBIC BEIECTBA, BIAXXHOCTb, 00IIIast 301, 30J71a HE PacTBO-
pumast B HCI, cynbdarHas 30:1a, Makpo- ¥ MHKpPO3JIEMEHTHBIH COCTaB, aTOMHO-a0COPOIIMOHHAS CIEKTPOCKOITHS,
(hUTOXMMHUYIECKHUI aHATIH3.
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THE GENETIC NATURE OF MUTATIONAL CHANGES ARISING
IN THE FORM-FORMATION PROCESS OF WHEAT

Abstract. Increasing the yield of wheat by improving its genotype is one of the most pressing problems of
agriculture and the economy. Currently, the usage of traditional breeding methods and the results of genetic inves-
tigations, such as conduction of saturating crosses, remote hybridization and experimental mutagenesis, increase the
efficiency of producing genetically modified and enriched forms of wheat. In field and under controlled laboratory
conditions, the effect of a surfactant on the heritable characteristics of 10 varieties of spring soft wheat was studied.
After processing of wheat seeds with an aqueous surfactant solution (0.1%), we could observe the inherited changes,
which are manifested in the appearance in M;, M,, Foand BC; of tall, potent plants with productive bushiness and
various morphological characteristics that differ from the original varieties. The effect of surfactants is manifested
on the morphological features of plants: bushiness, crankiness of the stem, anthocyanin stain color. Duringthe
process of meiosis, the spindle of the division of the metaphase plate, the coalescence of chromosomes in MI, and
the presence of empty (sterile) cells in Al and AIl meiosis were observed. The signs of altered forms are stably
transmitted in the M, generation.

Keywords: selection, chemical mutagenesis, variety.

Mutational selection involves the development of new varieties by creating and using genetic
variability through chemical and physical mutagenesis [1-5]. Completely new forms such as dwarf
mutants of wheat and barley, superfast mutants in barley, plants resistant to fungal diseases, highly
productive mutants serving as precursors of new high-yielding varieties, are obtained as a result of
chemical mutagenesis [6-12]. However, obtaining mutants and studying them is only the first stage of
breeding work. In the selection of mutations, hybridization can be used. It is more important to use the
mutants in hybridization to obtain positive transgressions.

The preparation of mutants and their use for hybridization requires studying the genetic nature of the
changes which occur in living cells, which is crucial for the selection of effective mutagens with a specific
effect, and for expanding and deepening understanding of the nature of wheat evolution. To increase the
efficiency of mutational plant breeding and the yield of appropriate mutations, it is essential to study the
conditions and methods of the mutagenicprocess that allow expanding the spectra of hereditary varia-
bility. Induced hereditary changes (mutations) caused by physical and chemical mutagens are random and
cannot be controlled. For example, a high mutagenic activity of ethylenimine, diethyl sulfate and dimethyl
sulfate is shown on a number of specimens of peas and beans. It was shown that with increasing the
mutagen concentration the incidence of mutations increases too, but most mutants did not represent a
breeding value [13-18].

Of great importance is the problem of studying genetic effects and, in particular, the specificity of
changes in mutations caused by the modifying effects of environmental conditions (certain fertilizer doses
[19-22], the effects of nicotinic acid of natural origin) that caused certain changes - the emergence of
powerful tall plants, the so-called large genotrophs [2]. The difference in size persisted in subsequent
generations. Such changes, according to Waddington, are called "epigenetic mutations." "Epi" in Greek
means "outside", "near", i.e. differences that occur somewhere near the genes, near them, but not in genes
themselves [12].
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In recent years, the attention of researchers has attracted the use of surfactants in various fields of
science (medicine, agriculture, etc.).

It is shown that surfactants have not only bactericidal activity, but also the ability to enhance the
action of various antibiotics. In the culture of fibroblasts, surfactants disrupt ion homeostasis; stimulate
the synthesis of DNA and proliferation of the cell monolayer [15].

P.I. Kudinov and T.V. Karaim conducted studies that showed the inhibitory effect of surfactants
(methacide) on the bacteria of the potato bacillus group when processing wheat grain; they also found the
optimal dosage of methacide for grain processing.

We used a surfactant, which was obtained on the basis of a plant of camel thorn. Employees of the
Department of Organic Chemistry of the Chemical Faculty of KazNU named after al-Farabi determined
the polyphenolic composition of this plant and revealed biologically active substances showing phy-
siological activity. The drug, called alchidine - polymer proanthocyanidin is non-toxic. The conducted
studies showed a high degree of inhibition of cell division during the action of alchidine on malignant
neoplasms. Based on surfactant (alchidine), an antitumor drug was obtained. This drug was also used to
preserve eggs in the Research Institute of Fishery (Astrakhan), while the content of vitamin E was
increased by 2 times.

Because of the treatment of wheat seeds with a surfactant (alchidine), we obtained powerful plants
with high productive bushiness, thick straw, as well as plants with long ears and elongated scales having
large vitreous grains. The mechanisms of the damaging development or changing the quantitative and
qualitative characteristics of plants under the influence of surfactants have been little studied and require
further investigation.

Materials and methods

The material of the study was the plants M1, M2, obtained from the treatment with a surfactant of
10 regionalized varieties of spring soft wheat (Shagala, Tolkyn, Dauyl, Kazakhstan 17, Kazakhstan 4,
Kazakhstan 3, Zhenis, Lutescens 32, Aray, Kazakhstan 10), as well as offspring of hybrids F1, BC1 from
recurrent crossing of altered plants with initial varieties.

The treatment was carried out by soaking the seeds with a 0.1% surfactant solution for 5 hours, at a
temperature of 25-27 °C. Control was dry wheat seeds. Surface treated M1 seeds were seeded in duplicate
for 100-200 pieces. Selection of the modified plants was carried out in M2. The proportion of the changed
plants was taken into account by different characters from the total number of planted plants. Plants with
altered traits in M2 were again sown to produce M3 progeny.

Genetic analysis of the modified plants M2 was carried out by crossing them with the original
varieties. The analysis of the progeny of F1 hybrids from reciprocal crossing, as well as F2 hybrids and
BC1. In experiments the following research methodswere used: cytogenetic, hybridological, statistical and
morphological. Cytological studies carried out in temporary squash preparations, using microscope
LOMO Mikmed-1. Genetic analysis of hybrids F1 and F2 was carried out according to qualitative and
quantitative traits of wheat. Statistical data processing was to find the arithmetic mean and its error for the
analyzed quantitative traits and definition of the reliability of differences between the arithmetic with the
help of student's criterion (t), genetic — finding accurate values of 2 [12]. Accounting of chromosomal
abnormalities in MI, Al and ALL of the meiosiswas carried out on time acetocarminepreparations under
the microscope MBI-3. The representativeness of the research results ensured a sufficient sample size —
60 to 100 plants.

Mathematical processing of data was performed by finding the arithmetic mean and its error for the
analyzed quantitative traits and to evaluate the accuracy of the difference.

Results and discussion

Morphological changes of plants under the action of surfactants. The study of the effect of
surfactants on regionalized varieties of spring soft wheat (Shagala, Tolkyn, Dauyl, Kazakhstan 3,
Kazakhstan 4, Kazakhstan 17, Zhenis, Lutescens 32) showed that the effect of surfactants leads to various
morphological changes in plants, expressed in stimulating germination, accelerating the growth of
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primary cornea and the subsequent increase in the productivity of plants. The modified plants were
distinguished by increased bushiness, in comparison with the control (by 3-4 stems), higher and thicker
straw, thickening and elongation of stem nodes, lengthening of the joints of the rod, anthocyanin color of
the straw and coleoptiles, and a larger grain. Morphological changes in the spike were expressed in the
appearance of plants with a supra, speltoid, multiflorous, compactoid, branchy, friable and long spike. At
the same time, plants with fragile ears and thin straw were found. In some varieties of the experimental
variant, a wide range of variability in plant height was noted. All these changes in the quantitative and
qualitative traits of wheat may be related to epigenetic changes.

In the experimental variant of Kazakhstanispecimen 3, a large variation of the spike types was
observed, and it proved to be the most susceptible to the action of surfactants.

Among a variety of altered forms, plants with elongated ears, with long scales and glassy elongated
grains, have been selected that are resistant to different types of rust, which is important for breeding for
resistance.

For example, varieties Dauyl, Lutescens 32, Zhenis and Shagalawere distinguished by their high
bushiness, elongated spike, extended form of internodes.

Table 1 — Shows the data on the elements of productivity of varieties under the influence of surfactants

Variants average VariantsAverage
height (cm) ; ; ; ; ;
productive height (c.m) height (cm) height (c‘m) height (c.m) height (c.m)
bushiness productive productiv productive productive productive
bushiness ebushiness bushiness bushiness bushiness
Aray - K 103,7+0,7 6,8+ 0,6 11,0+0,2 43,0+0,8 1,3+£0,2
Y 99,9**+ 1,6 10,6*** £ 0,9 9,8%**+ 0,4 48,0 £0,2 1,5+0,1
Anexperience 117,0+ 1,1 6,8+0,7 11,1+0,7 41,7+0,5 1,7+£0,2
p 110,0¥*+ 1,9 10,5%**+ 0,1 7,8%%+ 13 49,7* + 1,0 1,4+0,3
Daouil-K 103,5+0,5 73+04 10,8 +0,1 45,5+1,0 1,6 £0,5
101,2+ 1,8 10,7*+ 1,3 10,7 +0,8 39,6%**+ 0,4 1,0£0,4
Anexperience 99,3+0,8 4,8+0,6 12,3+0,8 33,0+£0,8 1,9+ 0,6
p 102,1*+ 1,1 12,0%** + 0,3 10,5+ 1,1 38,3%*%* +£0,2 1,2+0,3
Chaeall - K 107,2+0,3 10,5+0,9 11,5+1,3 38,0+ 0,1 1,3+£0,2
& 106,6 + 0,4 10,6 £ 1,5 16,8*** £ 0,4 36,0+£0,9 1,2+£0,3
Anexperience 79,0£0,2 9,3 +1,0 6,3+ 1,6 34,5+0,7 1,1£0,1
p 79,4+1,1 10,5+ 1,6 10,4**+ 1,9 37,6%¥**+ 0,3 2,8%**+ (0,3
Zhenis - To 97,5+0,8 10,7+0,5 82+0,3 38,4+0,7 1,1+£0,1
102,3** + 0,1 9,6+£0,5 9,6 £2,2 37,8+£0,7 1,8+£0,6
Note: * —atP > 0,95; ** — atP > 0,99; *** —atP > 0, 999; K — control.

As can be seen from table 1, surfactant significantly reduces the height of plants of the following
varieties: Arai by 3.8 cm, Dauyl by 7.0 cm, Shagala by 2.3 cm, Zhenis by 2.8 cm. With a significant
decrease in the average height of plants in these varieties significantly increases their productive
bushiness 10.6 = 0.9; 10.5 £ 0.1; 10.7 £ 0.3; 12,0 £ 0,3 in comparison with the control 6,8 + 0,7; 7.3 £ 0.4
and 4.8 + 0.6, respectively. In Kazakhstan 3 and Lutescens varieties 32 differences in plant height
between control and trial variants were not observed.

In the grade of Kazakhstan 10, the stalk was 4.8 cm longer than the control.

Mass of grain from the main ear. With the action of surfactants in almost all studied varieties, the
amount and mass of grain from the main spike remains at the control level. The exception is grade
Kazakhstan 3, where there was a significant increase in both the number of grains (by 3.1 grains) and the
weight of grain from the main ear (1.65 g) compared to the control. In this case, there was a specific
reaction of the genotype — Kazakhstan 3 to the effect of surfactants. At the same time, there was a
tendency to increase all the studied features of Kazakhstani variety 3, except for plant height, which
remains at the control level.
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To study the inheritance of morphological characters of Kazakhstani variety 3, a reciprocal crossing
was performed between the altered plants M1 and the initial variety. The initial grade Kazakhstan 3 does
not have a pubescent ear, anthocyanin stalk color and an elongated form of the cauline node, and in some
plants M1, these features are evident.

Table 2 — Reciprocal crossing of modified plants of Kazakhstan variety 3 with initial variety

Symptoms Kaz 3 M, K3 x M; M, x Kaz.3
Spout of theear not pubescent pubescent pubescent pubescent
Staining of stalks notpainted painted painted painted
Shape of caulinenodes normal elongate elongate elongate
Heightofplants 79,0£1,2 86,0%**+0,8 86,4+0,2 88,3+0,3
The length of the main ear (cm) 9,3+0,6 12,3**+0,7 13,3+0,3 13,9+0,3
Number of grains with Ch. ear 34,5+0,7 39,0+ 0,6 41,5+ 1,1 43,7+1,1
Grain weight from gl. 1,0+0,1 2,7+0,3 3,0£0,8 3,7+0,5

As can be seen from table 2, the altered morphological features manifest themselves irrespective of
the direction of crossing. This indicates a possible inheritance of these features in the succeeding
generations M2 and... Mn.

The results of the studies showed that the reaction to the action of the surfactant depends on the
genotype of wheat. The variability found in M1 for a number of quantitative and qualitative charac-
teristics persisted in the subsequent generation of M2. This was confirmed by the results of the analysis of
the crossing and analysis of the M2 progeny. The presence of altered forms with positive signs: short-
stemmed plants with powerful, multiflorous, pubescent ears; plants differing in length and shape of the
main ear; by the color, shape and size of the grain can be considered as confirmation of the presence of a
gene-regulator, which underwent epigenetic changes and, in turn, influences the expression of the
registered genes. However, for a simultaneous change in the characteristics of mutants that are different
among themselves, the same gene regulator cannot respond. The change that we observe is most likely a
consequence of the change in some general processes in the cell that arise in response to the effect of the
surfactant.

The effect of surfactants on cell division. Chromosomal aberrations and cell division disorders are
one of the main tests for mutagenicity in certain exposures. The most revealing in this respect is the
meiotic division of cells, especially in objects such as wheat, which have a large number of hard-to-
identify chromosomes.

The main phases on which meiosis is disturbed are metaphase, anaphase of the first division and
tetrad. Metaphase I observed such types of disturbances as univalent, polyvalent, open bivalents,
chromosome adherence — "pycnosis" and displacement of the spindle of division of the metaphase plate
(table 3).

The changes observed in MI were accompanied by a violation of cell division in Al In this phase,
fragments of chromosomes, bridges, asynchronous fission, empty cells were observed. At the level of tet-
rads - cells with microkernels (table 4). All these changes are a manifestation of violations that occurred at
earlier stages, mainly in interphase and early prophase.

So the maximum percentage of cells with univalentswas found in the experimental variants of Kaz 10
(12%), Tolkyn and Aray (15%), Kaz 17 (16%) and Shagala (24%).

In the control grade of Kazakhstani specimens, 10 cells with univalents made up only 3%, Tolkyn
2%, Kazakhstan 17 and Shagala - 6%. In the remaining studied varieties, the disturbance ranged from 4%
to 11%, and in control variants from 1% to 6%.

A high percentage of cells with open bivalents was found in the varieties Zhenis- 34% and Shagala -
40%, and in control 9% and 5%, respectively. Pictures, such as open bivalents and univalents can be
associated with chromosomal rearrangements that violate the complete homology of chromosomes.

One of the frequent violations in the treatment of SAW seeds was the adhesion of chromosomes
(pycnosis). A high percentage of such cells was found in the experimental variants: varieties Kazakhstani
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Table 3 — Metaphase I in controlled and modified M1 plants under the influence of surfactants

Number of cells studied
Percentage of cells
Variant all gells With open dislocation of olyvalen

impaired violations | univalent biVZIi) lents pycnosis metaphase plates poly ¢
Kaz 3-K 159 32 20 — 12 — — —
experiment 164 78 47 4 12 30
Kaz 10-K 153 16 10 9 — — 1 —
experiment 185 113 61 12 21 8 18
Tolkyn —-K 166 20 12 2 4 2 4 —
experiment 156 129 82 15 14 25 26
Aray-K 155 15 8 — 8 — — —
experiment 151 46 30 15 5 1 7
Kaz 17-K 175 18 13 6 3 6
experiment 225 167 74 16 13 22 22
Dauyl -K 162 12 14 8 — — —
experiment 195 49 25 4 12 1,5 4
Kaz 4-K 156 15 9 — 3 — 6 —
experiment 151 70 46 8 11 14 11
Zhenis —-K 155 19 12 2 9 — -
experiment 154 80 51 10 22 18 1
Lut. 32 -K 168 15 8 8
experiment 152 68 44 16 5 9 11 1
Shagala —-K 172 16 9 11
experiment 178 161 90 24 22 28 15

Note: K — control variant; experience — experienced.

Table 4 — Anaphase I in controlled and modified M1 plants under the influence of surfactants

Number of cells studied
Percentage of cells
Variants all gells WItclll o . open . dislocation of
impaire violations | univalent bivalents | PYenosis [ taphase plates polyvalent
Kaz 3-K 156 17 10,8 3,2 1,2 6,4
experiment 154 66 42.8 17,8 12,9 13,6
Kaz 10-K 167 11 6,5 3,0 3,5
experiment 158 30 18,9 3,1 15,8
Tolkyn —K 165 6 3,6 0,6 3,0
experiment 151 52 344 9,9 1,3 19,8 3,3
Aray-K 159 15 9,4 9,4
experiment 158 71 449 5,0 3,1 6,3 14,5 15,8
Kaz 17-K 167 10 5,9 5,9
experiment 156 84 53,8 2,5 12,8 19,2 1,2 19,2
Dauyl -K 187 14 8,8 3,2 4,8 4,4
experiment 154 93 60,0 6,4 22,7 20,7
Kaz 4-K 171 5 2,2 1,5 4,0 3,6
experiment 158 68 43,0 6,3 5,0 8,0 3,0 20,0
Zhenis -K 153 13 8,4 5,2 1,3 2,0
experiment 156 75 48,0 16,0 6.4 3,0 20,0
Lut. 32 K 157 4 2,54 1,9 0,6
experiment 152 64 42,0 17,0 1,3 2,6 1,9 11,8
Shagala —-K 161 10 6,0 0,6 0,6 4,0
experiment 156 65 40,0 8,0 3,0 5,0 7,0 17,0
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3 (30%), Tolkyn (25%), Kaz 17 (22%). Zhenis (18%) and Shagala (28%). In control variants, cell
pycnosiswas not detected. The adhesion of chromosomes occurs if the replication of chromosomes is
disrupted in the interphase of pre-meiotic division.

Cells with displacement of spindle of division of metaphase plate are found in all varieties, except for
cultivars Kazakhstani 3, Zhenis and Lutescens 32, in others the percentage of such cells was from 4% to
26%, and in control variants, such violations were absent.

Cells with a polyvalent configuration of chromosomes were found only in varieties Kazakhstani 17
(6%) and Zhenis (0.6%). In the control variants, these disorders were not detected. In wheat, as a rule,
polyvalents are a consequence of conjugation of homologous chromosomes and this occurs with an
extension of the conjugation time in the stage of diplotenes. As is known, the chromosome 5B
corresponds to this process in wheat.

A comparative analysis of cell damage in different wheat varieties in Metaphase I and Anaphase |
meiosis in fractions is given in table 5.

Table 5 — Proportion of cells with disorders in Metaphase I and Anaphase I under the action of surfactant

Variants Cells with disorders of Metaphase I Cells with disorders of Anaphase I
Kaz. 3 control 0,8 0,10
experiment 0,47%** 0,42%**
Kaz. 10 control 0,10 0,06
experiment 0,61%** 0,18
Tolkyn control 0,12 0,03
experiment 0,82%*%* 0,34%**
Aray control 0,28 0,09
experiment 0,30 0,44 %**
Kaz. 17 control 0,13 0,05
experiment 0,74%*%* 0,53%**
Dauyl control 0,6 0,5
experiment 0,25%** 0,60%**
Kaz. 4 control 0,09 0,2
experiment 0,46%** 0,43%**
Zhenis control 0,12 0,08
experiment 0,51 %** 0,48%**
Lut. 32 control 0,08 0,02
experiment 0,44%*%* 0,42%**
Shagala control 0,09 0,06
experiment 0,90%** 0,40%**

As can be seen from Table 5, the proportion of cells with disorders in MI meiosis in Kazakhstan 3
was 0.47, and in control 0.8; Kaz.10 - 0.61 and 0.10; Tolkyn - 0,82 and 0,12; Aray - 0.30 and 0.28;
Kaz.17 - 0.74 and 0.13; Dauyl - 0.6 and 0.5; Kaz. 4 - 0.46 and 0.09; Zhenis - 0,51 and 0,12; Lut. 32 - 0.44
and 0.08; Shagala - 0.90 and 0.38.

In the experimental variant in Meiosis Al in the Kazakhstanistrain 3, the proportion of cells with
impairments was 0.42, and in control 0.10; Kaz.10 - 0.18 and 0.06; Tolkyn - 0.34 and 0.03; Aray - 0.44
and 0.09; Kazakhstan 17- 0.53 and 0.05; Dauyl - 0.60 - 0.28; Kazakhstani 4 -0.43 and 0.2; Zhenis - 0,48
and 0,08; Lutescens32 - 0.42 and 0.02; Shagala - 0.40 and 0.06. As can be seen from table 5, the
proportion of violations in A1 in the pilot variants is much higher than in the control.

The carried out researches have shown the reliable influence of surfactants on quantitative and
qualitative attributes of wheat. The surfactant causes an increase or decrease in some of the productivity
elements of the altered plants as compared to the control variety. The changed signs were inherited in M2.
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This is confirmed by the phenotypic manifestation of these features in F1 (BC1) hybrids, in reciprocal
crosses. The abnormalities detected in MI, Al and tetrads indicate the effect of surfactants on the meiosis
process. As is known, violations occurring before meiotic division are more often transmitted to the next
generation.

Thus, the obtained results of the study can have applied value, since under the influence of
surfactants, along with suppression of plant development, altered forms with enhanced viability were
revealed. The study also found that the reaction of wheat plants to the effect of surfactants depends on the
genotype of the studied wheat varieties. The changes observed by us could be a consequence of some
general processes in the cell that arise in response to the effect of surfactants. This requires studying the
effect of surfactants at the molecular-genetic level. It is planned to conduct chromosomal localization of
genes that control the elongation of the ear of wheat, the extension of wheat grain, productive bushiness,
anthocyanin color of grain and anthers in the modified plants M3 inKazakhstani3. The line obtained, with
the above-inherited traits of this variety, can serve as a source of signs of wheat productivity.

The work was supported by a grant from the Science Foundation of the Ministry of Education and
Science of the Republic of Kazakhstan: "Using experimental mutagenesis and chromosome engineering to
create highly productive forms of wheat," State Registration No. 0103RK00416.
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TYPTY3LIY YPJIICIHAE MAMJA BOJATBIH
MYTALUAJIBIK O3TEPTKIIITIKTIH TEHETUKAJIBIK TABUFATBI

AHHOTAUNMsA. AybUI IaPYyalIbUIBIFEI MCH YKOHOMHKAHBIH €H ©3€KTi MacelenepiHiH O0ipi Ouaai/IpIH reHOTHITIH
JKOFapbUIaTy apKbUIBl aCTHIK OHIMIUIIKTI apTThIpy Ooubin Tabbutansl. Kasipri yakpITra achll TYKBIMIBI KOHE I'eHe-
TUKAJIBIK 3€PTTEYJIEPIiH ASCTYPJi SIicTepiH KOJJIaHy, KaHBIKTHIPYIIbI INAFbUIBICTBIPY CHSAKTHI, aJbICTaH OyJaH-
JIACTBIPY JKOHE IKCIIEPUMEHTTIK MyTareHe3, OuiaiiIbIH TeHeTHKAIBIK TYPJCHIIPUITeH KaHe JKeTUIIPIIreH TYpiepiH
ay THIMIUTITIH apTTeIpansl. Jlamanmslk jkoHE 3epTXaHANBIK Karmaimapaa Oertik Oencenami 3arThiH (BB3) skasrer
)kymcak Oumainsiy 10 copTTapeIHBIH TYKBIM KyalayIIbUTBIK, OenrinepiHe ocepi 3epTrenni. bunail TYKBIMBIH CyqaFsl
Oerrik Oencenai epitinaicimer (0,1%) eHIeTreH Ke3ae TYKBIM KyallayIIBUIBIK ©3repicTep HHAynupieHin, M, M,, F,
xone BC; xorapsl ©HIMAI ©CIMIOIKTEPMEH KOHE 9p TYpii MOPGOIOTHSIIBIK ©3repTIIreH TaHOATAPBIMEH €pPEeKIIIe-
neHei. berTik OenceH i 3aTTapaplH ocepl 6CIMIIKTEPIiH MbIHAHAAH MOP(OIOTHSIIBIK SPEKIISTIKTEPIMEH KOPIHE/I:
OyTaKThUIBIK, CA0AKThIH LIOT'yi, aHTOLMAHUH 00siybl. Melo3 ypaiciH 3eprreyae meradasa IIacTHHACHIHBIH 0eiHy
ypuubiFsl, MI-zeri xpomocomanapabiH 0ipiryi, connaii-ak Al sxone All meitoznapeiHgarsl 00c (CTepHiIbi) KIeTKa-
JIap/bIH 00JTybl aHBIKTANIbl. ©3repTiireH Typiepuiy oenrinepi M, ypriarsiHia TypaKkThl TYple Oepiyei.

TyiiiH ce3aep: cenekuus, XUMHSIIBIK MyTareHes, CopT.
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Kazaxckuit HaroHamBHBIN yHUBEpcUTET M. anb-Dapadu, Anvatsl, Kazaxcran

TEHETUYECKAS IIPUPOJIA MYTAIIMOHHBIX U3MEHEHMM,
BO3HUKAIOIINX B @POPMOOBPA30OBATEJIBHOM INPOLECCE INIINEHUIIBI

AnHoTanus. IloBelieHNe ypoKaWHOCTH MIISHUIBI IIyTEM YIy4IIeHUs ee TeHOTHUIa SBJSIeTCS OHOM U3 Hau-
Oosiee aKTyaJbHBIX HPOOJIEM CENBCKOTO X03HCTBAa M IKOHOMUKH. B HacTosiiiee BpeMsi UCIIOJIb30BaHUE TPAIULIUOH-
HBIX METOAOB CEJNEKLUU U IeHETUYECKUX MCCIEIOBAHUI, TaKMX KaK NPOBEJCHHE HACBIIIAIOMUX CKPEIIUBAHHM,
OTJaJIeHHas THOpUAN3alUs M SKCIIEPUMEHTANIBHBIA MyTareHes, HOBbIIAeT 3(PEKTUBHOCTD HOIYyUYSHNS TEHETHUECKH
MOJU(UIMPOBAHHBIX M YJIYYIIEHHBIX (JOPM IMIICHHIBI. B MONEBBIX M 1a00paTOPHBIX YCIOBUIX M3Y4alH BIHSHHE
MOBEepXHOCTHO-aKTUBHOTO BemiecTBa (IIAB) na Hacnenyemsble mpu3Haku 10 copToB sipoBOH MATKOW mineHUIBL. [Tpu
00paboTke ceMsiH MIIeHMIB! BoAHBIM pacTtBopoM ITAB (0,1%) nHAyIMpYIOTCS HaciiexyeMble N3MEHEHHS, KOTOPbIC
BBIPaXKArOTCs B TMOsIBICHUU B M| My, F, n BC; BBICOKOPOCIIBIX, MOIIHBIX PACTEHHH C MMPOAYKTUBHON KYCTHCTOCTBIO
U pasIMYHBIMH MODP(OIOTMYECKH W3MEHEHHBIMU NPHU3HAKAMM, OTIMYAIOIIMXCA OT MCXOIHBIX cOpToB. JleiicTBHe
[TAB mposiBisercss Ha MOP(OIOTHIECKHX MPU3HAKAX PACTEHUN: KYCTHCTOCTh, KOJICHYATOCTh CTEOIS, aHTOIMAHOBAs
OKpacka cTe0isi U JIMCTOBOM masyxu. [Ipu u3ydeHun mporecca Melio3a 0OHapy>KeHbl CMEIIEHHE BepeTeHa JIelIeHHs
MeTtada3Hol IUIACTHHKY, CIIMNaHue XpoMocoM B MI, a Takke Hamuuue MycThIX (CTepHibHBIX) KieTok B Al u All
Meiio3a. [Ipu3Haku u3MEeHEHHbBIX (JOPM CTAOMIBHO MEPENAIOTCs B MOKOJICHUU M,.

KiioueBble cjI0Ba: ceneKlys, XUMUUECKUI MyTareHes, CopT.
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INFLUENCE OF NaCl ON BIOLOGICAL PARAMETERS
OF SOME VARIETIES OF SUGAR SORGHUM

Abstract. The article gives information about the biological features of the sugar sorghum from the local and
foreign breeding varieties grown in the salty environment. Based on the results of the research, data on salinity
resistance of various varieties of sugar cane were given. According to the obtained data, the sensitivity indicators of
sorghum to NaCl salt were demonstrated by variety characteristics. It has been discovered that the effect of salt
begins to influence the vegetation seeds from the time of germination. It was further determined by the level of
consumption of the seeds of the grain. At the same time, the toxic effect of salt in the nutrient medium has begun to
appear in the further growth of plants and data on the collection of dry biomass of plants on the surface and vascular
system. However, salt resistance to plants has been brought to a specific order on the root system and growth of the
plant, and tolerance ranged amongst the varieties. Among the varieties of this series, Larets ranks first in terms of the
growth of the roots and the root system, while the Kazakhstanskaya-20 has been found in the second place. Salinity
resistance of the remaining varieties is alternating in sequence, not showing the sequence of plant stems and roots.
Therefore, it is necessary to further study the varieties of sorghum crops.

Keywords: sweet sorghum, varieties, salinity, tolerance, germination, growth, endosperm reserves, biomass.

00X 633.174.1

E. A. Kipmi6aes', I. A. Baiicentosa’, M. Kamynyp’,
A. H. 3y6aiizy/iaesa’, M. C. Tybickanosa', I. A. Mopapy’, B. A. Capcen6aes’

'Kasak MmemmekerTik KBI3Zap MeJaroruKalblK YHUBepcuTeTi, Anmatel, Kazakcras,
2GciM,uiKTep OMOJIOTHACHI )KOHE OMOTEXHOJIOTUSICH HHCTUTYTHI, AnMathl, KazakcraH,
*MomnzoBust FeutbiM AKkaIeMHsACEIHBIH OCIMIIKTEPI KOPFay %KOHE SKONOTHSUIBIK JKep [IapyallbUIBIFbl HHCTHTYTHI,
Kunuues, MonjioBus.

KAHT KYMAWBI COPTBIHBIH KEUBIP YT LJIEPIHIH,
BUOJIOTUSIIBIK TAPAMETPJIEPIHE NaCl TY3bIHBIH OCEPI

AnHoTanus. Makanaga KaHT KYMaHbIHBIH KEePTLTIKTI )KOHE IIeTE CEICKIUAChIHAH IIBIKKAH COPT YIITUICPiHiH
TY3/BI OPTaJa 6CKEH OMOJIOTHSUIBIK SPEKIIEIIKTEPi KAl IEpEeKTep KENTIpUIreH. 3epTTey KYMBICTaphl HOTIKEIIEPI
OOMBIHIIIA KAHT KYMANBIHBIH OPTYPJi COPTTApBIHBIH OPTaHBIH TY3JaHYbIHA TO3IIMAUIIKTEpPI Typaibl albIHFaH MOJi-
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MeTTep KenTipiireH. ANbiHFaH MamiMeTTep OoifbpiHIma KyMail makputbIHBEIH NaCl Ty3siHA Ce31MTaIIBIFBI COPT epeK-
menikTepi OoibIHIIA KopceTinai. Ty3apIH ocepi eciMAIKTepaiH AoHIHIH eHyi Ke3iHeH OacTam ocep ere OacTailThIH-
IBIFBI aHBIKTANIBL. OHBI TOHHIH KOP 3aTBHIHBIH KyMcally IeHreHiMeH omaH opi alkplHmai Tycti. COHBIMEH Katap,
KOPEKTIiK OpTamarbl TY3/BIH YIbI dcepi 6CIMAIKTEPAiH OJaH opi y3apa ecy KOepCeTKIITEpiHAe >KOHE ONapAbIH JKep
YCTi, TaMBIp JXyHeciHiH Kyprak Omomacca XKHHaKTay MoJIIMETTepi MeH Jie KepiHe Oactansl. JlereHMeH, oCiMIIKTep-
JIH TY3Fa TO3IMALIIKTEpi OCIMAIKTIH TaMBIp XKyieci )koHe cabarbIHBIH ocyl OoWbIHIa OenTiii Oip peTTiiKKe KenTi-
pitin, ToxipuOere ajgblHFaH COPTTAp apachiHAA TO3IMILTIK KaTapsl Kentipiii. Kenripinren katap OOWBIHIIIA COPTTAP
apacbiHza Jlapen copTsl Jep YCTiHIH ’oHe TaMbIp )KYHECiHiH ecyi OOMbIHIIA eH alFallKpl OpbIHHAH KepiHce, Ka3ax-
craHckasi-20 COpThI eKiHII OpbIHHAH TaOBLIABL. AJl KaJFaH COPTTap/AbIH Ty3JaHyFa Te3IMIUIIr eciMIiK cadarbl MEH
TaMbIpbl OnoMaccachl OoibIHIIA Oipi3aiUIiK KepceTe aiaMail Ke3eKTecil OpbIH aybIcThipa opHayiacThl. COHABIKTAH
KyMail TaKbUIBIHBIH TOKIpHOEIeTi COPTTAphIH OaH 9pi TEPEHIETE 3ePTTEH TYCY KaKeT.
Tyiiin ce3mep: KaHT KyMaiibl, COpTTap, TY3AaHy, TO3IMIUIIK, OHY, 6Cy, FHAOCIIEPM KOpPbI, OnoMacca.

Kipicme. Kazakcran Ilpesunenti H. O. HazapOaeBThiH xanbikka sxommaraH 2050 sxpurra meiiHTri
eNmiH maMmy crpaterwsichl [1], conmaii-ak Acrama kamaceiHma OKCIIO-2017 etkizinyi emimMizge Ooma-
IIaKTa )KaHAPTBUIFAH SHEPTHs Ke3Jepi OOMBIHIIA 3epTTeyIep/i AaMBITYFa YIIKEH >K0J amia bl. EnbaceimMbl3
alThIl O©TKeHIIeH, anmarel Oec kpuina KazakcTaH SHEpTUSHBIH aHA TYpJEpiH €HTi3y JXKoHe eHIIpy/ae
WHHOBAITMSIIBIK CEPITUTIC JKacay Kepek [2]. By kazipri xesme oaieMie SHEPIusl pecypCTapblH TYTHIHYFa
JISTeH CYPAHBICTBIH KAPKBIHIbI ©CYIHE, QJEeMIIK MyHail MEH ra3jblH KOPBIHBIH a3alOblHA YKOHE MyHaii
OarachIHBIH >KOFapblIaybiHa OaiianbicTel. ByHBIH 0opi Oanmamansl (aJbTEpHATHBTI) JKOHE >KaHAPTHUIFAH
SHeprusi Ke3JepiH i3aeyai mingerrerai. OceiHOal Oanamanbl Ke3nepiHiH Oipi eciMIik OnomaccachlHaH
SHEPIusl )KOHE OTBIH ajlyFa HETI3ACITeH, Ka3ip Ke3[eri QJIEMIIK SHEPreTHKaHbIH KapKbIHIbI JIaMbIFaH
canacel- OnosHepreTrka [3]. OciMaik OroMaccachlH KaHAPTHUIFaH KoHe OanaMalnbl SHEpTrHs Ke3i peTiHae
KEHiHEeH MaijaiaHy Typa jKoHe aybICTiaibl MarbIHA (A JKAChLT

SHEepreTHKa OOJBIN caHananbl. TeMreparypaHbIH KOFApBIIAYBIHBIH, Cy PECYPCTaphIHBIH a3arf0BIHBIH,
aTMoc(epaliblK JKaybIH-IIAIIBIHHBIH TOMEHACYIHIH, KyaHIIBUIBIK aiiMaKTapiblH ayJaHbIHBIH KCHEIOIHIH
JKOHE IOJCHTTEHYIIH HOTHXKECIHJIE KIMMATTBIH FaJaMJbIK ©3repyi >KEepAiH JKOJIOTHSIIBIK Mpobiiema-
JapeIHEIH Oipi OobIm TaOBIIamb! [4, 5]. By Ka3ipri KopimaraH OpTaHbIH jKaHa KaJIbIITaCKaH JKaFaaibIHIa
MaJT-a3bIKTBIK JKOHE a3bIK TYJIIK OHEPKACIOIHIH KOXKETTUIIKTEPIH KaHAFATTaHIBIPY XKOHE OajilaMalibl KaHap-
TBUIFAH YHEPIeTUKA YIIiH KYPFAKIIBLUIBIKKA JKOHE TY3JaHYFa, BICTHIKKA TO3IMJI, KOFAPFBI OHIMJII JaKbLI-
JTApJIBI 13/1eyTe J)KoHe Ta0yFa MaHbI3/bl HEeTi3ieMe OOJIBIN TaObLIa b

Ty3nany mocerneci oJeMHIH KeITereH ennaepinae keHineH Oenrini. ConapaslH iNIiHIE alTapiIbIKTan
JKOFaphl Ty3AaHFaH aiimakrap: ABctpanus, Keiraii, Eruner, Munusa, Upak, Mekcuka, [lakucrtan, Poccus,
Cupus, Typkus, AKII memnexerrepi [6]. Tex kana Adpuka skoHe OHTYCTIK A3HA eNIEpiHIe COp KOHE
copTaH aitMakTapAbIH KeyeMi 183 MIIH Ta KyBIK JKepai ajbl katelp. OChl aliMaKTap KeJeneKTe KYHIbI,
aybll MIapyallblIbIFbIHA JKapaMIIbl, €ricTiK alMaKTapbl peTiHae nainananyra OoJaTbiHbI 90JeH MYMKiH
neren Oomwkamnap aiteuryna [7]. An Conrycrik skoHe OpTanblK A3HAOarbl TY3Ibl TOMBIPAK KeJeMi
200 MiTH Ta J)XepAi KaMTHIBI, al OVJT 9JIeMJIeTi OCBIHIAN TY3bI TONBIPAKTHIH Kbl MemepiHiy 20%-b1H
Kypaiinet [8]. PozanoBTeiH (1984) mamimeri OoitbiHma OpTanblk A3usaarsl | MIIH Ta XKepAiH TY3IaHYbI
acepinen Kazakcranmarel 60-70% aypul mapyalibUTBIK SKepiep Kapamchl3 OOJBIN, ON €TiCTiK ©HiIMiH
30-33%-ra neitin Temenaeterinairi kepcerineni [9]. Conrsl Kazakcran PecnyOnukachHBIH Kep pecype-
Tapbl areHTTITiHIH MaTiMeTTepi OOMBIHIIA COp XKoHE copTaH kepiep mamamed 93.7 muH ra - 42.1% anbim
KkaTeIp. JleMek, eniMi3IiH erid aiMakTapbIiHbIH 36%-Fa )KybIFbl Ty3aHFaH Ooubin ecentenedi [10].

AyBIT MapyambUTBIFBIHA TOTBIPAKTHIH TY3JaHy MOCEJECIH YIIBIKTBIPATHIH TaFbl Oip JKOUT - XaJbIK
CaHBIHBIH apTybl. JKep OeTiHIETI XallbIK CAHBIHBIH ©CYi KbUI CalblH KapKbIHABI ocim, 2030 >KbUTbI
6,3 mwutnpaaran 8,3 muwummapaka, ain 2050 sxbutel 9 MUILIHApIKA JKETel AereH OoikaM skacanyaa |8,
6-6et]. Con cebenTi eHAipicke, MyHUIUMUAIIB KOpJIapFa, aybul LIapyallbUIbIK CEKTOPJIApbIHA KaXETTi
Cy KOpJIapbl MIEKTENIl, TYIIBl Cy KOpJjaphbl a3aibll, aybul MIapyallbUIBIK JaKbUIAAPhl, acTHIK ©HIMIEpi
KYpPT ToMeHieye. byt KyObUIbIC TaMylIbl, XallKbl KOIl KoHe KyaH >KepliepAe o711 KYHI'e JeHiH jKaFachIIl,
KOpIlIaFaH OPTaHbIH JIaCTaHYbIHA QKeIiI coFryaa. OChl kKarJaiiap/ibl €CKepe OTHIPHIIN, KYpaMbIHa Oenrii
0ip Memmiepne Ty3bl Oap, JKep acThl CyNapHbl, APEHAXKBI )KOHE aFbIHIBI CyJapibl aybll IIapyalllblLIbi-
FRIHJA TaliganaHyra Ka3ipri Tagga aca 30p Hazap aymapsuryaa. COHABIKTaH OCBI MOCEJICHIH TYHiHIH
nrenrymri (akTop peTiHxe TY3JaHFaH OpTa >KardalbIHIAarbl aybll MIApYallbUIBIK ©CIMAIKTEPIiH TY3Fa
TO3IMJI TYpJEPIH aJbIll, COP KOHE COPTAH JKEPJICPAIH TY3IapblH albIKTBIPY YIIIiH, TY3IaHFaH CyJa KoHE
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KYpFakK >KepJyiep/ie ©CeTiH ranoduTTi eCIMIIKTEPAiH TY3Fa TYPAaKTHUIBIK MEXaHU3MAEPiH OiTyIiH MaHbI3bI
30p [11.].

Tysra Te3IMIUTIK — Ka3ipri 3aMaHfbl ©CIMAIKTEp (U3UOJOTHACHI MEH aybUl IIapyallbUIBIFBl TXi-
pubeciHiH ©3eKTi Maceneci 0ombn TaObuIanbl. MofeHN eCiMIIKTEpl ecipyre apHajlFaH TY3bl TOIBIPAK
0i3miH emiMi3aiH Ker OeiriH anbIn KaThlp. TOMBIPAKTHIH TY3[aHYBI XKep OHJIEYTe KOJAaChI3 KaFmaainap
Tyasipyna. Ocbl aranmrad cebenTep TY3Fa TO3IMIUTIK MEXaHHM3IMIHIH EPEKIIeINiriH 3epTTeYIiH MaHbI3-
JIBLTBIFBIH KOPCETEII.

OCIMAIKTIH TY3Fa TO3IMILTIri — OYJI TOTBIPAKTAFBl TY3 MOJIIEPiHiH OOIFaHbIHA KapaMacTaH eCiM-
TUKTePIiH MaHBI3IBI (QU3HONOTHUIBIK TaMy KapKBIHIBUIBIFBIH JKAFACTRIPYBl. OCIMIIKTIH TY3Fa TO3IM-
JITITIH 3epTTEYIH MPaKTHKAJIBIK MaHbI3bI 30p, ce0ebi, KypambiHaa 3-4 % Ty3 Ke31eCeTiH MYyXUTTap Kep
OetiHiH 75%- BIH KamThica, QJIEMIK TONBIPAKTHIH TOPTTEH Oip Oeuiri Ty3daHbln, ymTeH Oip Oemirinme
Ty3/IaHy OeTabIChl )KOFaphl €KEHIT] aHbIKTAIIH! [12].

ConbiMeH Oipre Ty3Ibl CTPECC JKaraalblHIA OCIMIIKTIH CyAbl CiHIpY KaOilneTi TeMeHaewmi, Oy
TIKEJICH TOMBIPAKTaFbl OCMOTHKAIBIK TOTEHIMANBIH JKOHE apHailbl WMOHJApJbIH apTyBIMEH, TYprop
KBICBIMBIHBIH TOMEH/IEYiMeH OalIaHBICTHI XKoHE OCIMIIK YIMACKIHA (PU3UOIOTHSIIBIK PETTUTIK OY3bUIBIIL,
COHBIHJIA OCIMJIIK OHIMIH alTapibIKTail ToMeHaeTemi [13].

KanT Kymaiibl ©3iHIH TY3/1bl OpTara TO3IMIUIIIMEH OHE KOFapbl OHIMAUIITIMEH KOTTEIN 3epTTENill
keneni. by eciMfik OHTYCTIKTe KYHapIBUIBIFBI a3, KYPFaK, TY3[bI JKepiepJe >KOFapbl MOTCHIHAIMEH
ecipeTiH OipaeH-0ip MepCIeKTUBTI TaKbII OOJBIT TaOBLITA b

KymMaii (copro) - a3bIKThIK, MaJIa3bIKTBIK KOHE TEXHHUKAIBIK 6CiMIIiK. OHbIH oTaHbl - Adpuka. bynan
5 MBIH KBUIJAH actaM OYpbIH Kymaiinbl Oamtam, ecipreH. KaHTThI Kymaii - bUTy CYWTIIl, BICTBIKKA,
KYpFaKIIbUTBIKKA Te3imMai eciMik. CabarbIHBIH MIBIPEIHBIHAA 20%-Fa NeiliH jkoHEe OJaH /a KOl epHTiH
KaHT Oonaabl. by sxorapel C4-QoToCHHTE3ACYII MOTEHIIMAIMEH KOMIpCYIapIbl KapKbIHIBI CHHTE3CH
anaThlH cUpek eciMiaik. byman Oacka, OyJl eCiMIiK TOMBIPAK BUIFAIABUIBIFEIH THIMII MalJalaHyMeH
epexmreneneni. TMJl enpepiHiH KYpPFaKIIBUTBIK JKOHE JKapThUIad KYPFAKIIBUIBIK ayJaHIapblHIa Kyman
ecipy Taimai, ce6ebi eHIM >KoFaphl cypaHbicka ne. OHBIH achll OMOMaccachkl KYcTap MEH aHyapiapra
Kopek Ooibin TaObutagpl. KaHT Kymailbl ©CIMAIriH >KaHAPTBUIFAH SHEPTUs Ke3i KOHE a3bIK-TYJIK
OHEPKACiOIHIe KaHT aMacTHIPYIIEI PETiH/IE KOMAaHy Oi3/1iH eniMi3ne OYphIH KapacThIphUIMaFaH.

3epTTey HOTHIKeJIePi :KIHEe 0J1aPAbI TAJAAY. 3ePTTEy O0BEKTICI PETiHAEe KAaHT KYMAHBIHBIH OTAHIBIK
JKOHE TIeTen ceneknusichiHaH anbiaran Kymka, Kasaxcranckas-20, OpamxeBoe 160, Jlapern, PocTtoBckuit
COPTTaphI AJTBIH]IBIL.

KyMmailinpiH yiIkeH KYHIBUIBIFBI — OHBIH COPTaHJIaHFaH oHE TY3JaHFaH TOIMBIPAKTa ece alny Kadiieri.
Byn pakpur TombIpak epiTiHAICIHIH KOFaphl KOHIICHTPAITUSACHIHA TO3IMII ©CIMIIK OOJBIT TaOBLIIAIbL.
Kymaii Ty3 KOHIIEHTpAIUsACHI, KYrepire KaparaHja, €Ki ece »XOFapbl OOJAaThIH TOMBIPAKTA Ja KaJbIIThI
ociI, TaMU ajlajbl.

Ty3nany xarmaiteraga (NaCl) 72-caratTtan KeiiiH KaHT KyMail COpTTapbIHBIH OHTEH AoHAEPiHIH eceOi
1-xectene kentipinren. Kecrene kepiHin TypraHjai Kymail JaKbUIBIHBIH JOHIHIH ©HYiIHE OpPTaJarbl TY3-
IBIH acepi OipneH Oalikamansl (1-kecTe), ®oHE OJI Ty3 KOHLCHTPALMSICHIHAH TiKeJdeld TOyeNAiLTiK TaHbI-
Tafpl.

Meicanbl, Oakpliay BapuUaHTBIMEH canbIcThipraHga Kymka 95%-man ac ty3eiabiH 0,9% KOHIICH-
Tpanusaga 86%-ra aeiiin temenaereH. An, Kazaxcranckas-20 0,3% xonueHntpanusga 95,2%-1b1 Kypaca,
0,9% xonnenTpanusga 89%-ra TemeHjaereHi Oaiikamaasl. JKalmbl cabICThIpa KaparaHaa TY3Fa ce3iMTall

1-xecte — KaHT Kymail copTTapbl 1oHIHIH OHYiHE Ty3 KOHLIEHTPALMSICBIHBIH acepi, %

Konuentparns, Kymxka Kazakcran 20 Jlapeny PocroBckuit Opamxesoe 160
NaCl, %
Bakpuray 100 100 100 100 100
0,3 95,1 95,2 91,6 97,3 85,1
0,6 92,4 92,6 75,0 94,6 81,4
0,9 86,4 89,0 72,0 92,3 70,3
Ecxepmynep. Toxipube nangiri P < 5.
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Jlaper xxoHe OpamxeBoe — 160 exenpiri Oaiikanasl. Ce6edi eH xorapsl 0,9% KOHIEHTpaIys KepCceTKill-
TepiHe Hazap cajcak OyJ copTTaplblH Kepcerkimrepi 72, 73,3%-mp1 Fana Kyparan. CanpICThIpa Kapa-
FaHJa copTTap apackiHaa PocToBckuit copThl Oacka copTTapra KaparaHaa TY3Fa Te3iMuimiri Oaiikanaibl.
O eH KOFapbl KOHIICHTPAIUSHBIH 03iH7e 92,3% OHTIIITIKTI KOPCETKEH.

ATBIHFaH HOTIKENepre Kapad OTBIPHIN KOpekTik optamarbl NaCl Ty3bIHBIH acepi eciMIiK A9HIHIH
OHYiHEH OacTam ocep eTeTIHMIT KepiHemi. by e3 ke3eriHne MoHHIH KOP 3aTHIHBIH (PHAOCIIEPM) JKyMca-
TybIHA 9cepi Oap nmereH Oopkam skacayra okeneni. COHABIKTaH ©CIMAIK IOHIHIH KOP 3aThIHBIH KYMCally
KapKbIHBIH KapacThIPAbIK. bakbliay BapuaHTBIHIAFEI KOP 3aTTap.IbIH KYMcalybl maptTel Typae 100% aen
KaOBUIIaHIbI.

2-kecte — KaHT Kymaii cOpTTaphl IoHIHIH 6HY OapbICHIHIAFBI
SHJOCTIEPM KOPBIHBIH KYMCaTy KapKbIHBIHA TY3/(bI OPTaHBIH acepi, %

KO};I:gp;zIHH, Kymxa Kazakcran- 20 Jlapeny PocroBckuit Opamxesoe 160
bakepliay 100,0 100,0 100,0 100,0 100,0
0,3 mr/n 93,6 81,3 94,5 88,2 83,2
0,6 mr/n 89,3 73,9 95,1 88,2 89,6
0,9 mr/n 89,7 78,1 90,3 88,6 84,7
Eckepmynep. Toxipube mommiri P < 5.

Toxipnbe OapbIChIHIA aHBIKTAJIFAHIAN opTama TY3AbIH KOHICHTPAIMSACHI apTKaH CcailblH KOp
3aTHIHBIH JKYMcallybl copT epekmernirine kapaid 50%-man (Jlaper) 78,1% (Kazaxcranckas-20)-as1 Kypa-
raH. byJ1 @3 ke3erinje KOpPEeKTiK opTaja Ty3 MeJIIepi apTKaH CaliblH KOP 3aThIHBIH XKYMCAITy KOPCETKII
TOMEHJIell OepeTiHITiH KepceTemi. ANBIHFAaH HOTIDKEIep apbl Kapail eCiMAIKTIH ecim-JaaMyblHa Kamaii
ocep eremi jgereH cypak TybslHmataapl. COHIOBIKTAH KYMBICTBIH JKalIFachl ToXipuOere ajbIHFaH

COPTTapbIH 6CYiH 3epeicyMEeH KaaFacThl (3-KecTe).

3-kecte — 10-KYHIIK KaHT KyMaibl COPTTaphIHBIH KeKeJIereH opranaapeiHsH ecyine NaCl-aig ocepi

Kyika coptel
Konuentpanuscst TamsIp Bakpinaymen XKep 6eri Oeirinin Baxpulaymen
NaCl Y3BIH/IBIFbI, CM CaJBICTBIPFAHIAFbI, Yo Y3BIHJIBIFBI, CM CaIBICTBIPFAHAFE, %o
Bakpiray 9,65+0,09 100 17,40+0,23 1000
0,3 % NaCl 3,35+0,03 34,7 14,85+0,40 85,3
0,6 % NaCl 3,29+0,03 34,1 7,70+0,09 44,2
0,9 % NaCl 3,14+0,14 32,5 6,58+0,00 37,8
Kazakcran-20
Bakpuiay 6,43+0,69 100 11,53+0,29 100
0,3 % NaCl 3,17+0,02 49,3 7,65+0,19 66,3
0,6 % NaCl 2,81+0,09 43,7 5,56+0,01 47,8
0,9 % NaCl 2,23+0,02 34,7 4,94+0,00 42,8
Jlapen
Bakpuiay 19,65+0,07 100 12,99+0,34 100
0,3 % NaCl 7,81+0,22 39,7 10,82+0,024 83,3
0,6 % NaCl 6,98+0,06 35,5 6,57+0,18 50,6
0,9 % NaCl 6,98+0,15 35,5 5,234+0,07 40,3
PocroBckuii
baxpuiay 13,63+0,43 100 13,21+0,00 100
0,3 % NaCl 4,94+0,21 36,2 7,33+0,03 55,5
0,6 % NaCl 3,71+0,08 27,2 6,50+0,01 49,2
0,9 % NaCl 3,09+0,04 22,7 5,33+0,02 40,3
OpamkeBoe-160
baxpuiay 14,83+0,04 100 17,03+0,17 100
0,3 % NaCl 4,30+0,49 29,0 9,63+0,26 56,5
0,6 % NaCl 4,06+0,07 27,4 8,08+0,11 47,4
0,9 % NaCl 3,11+0,01 21,0 7,12+0,41 41,8

— g4 ——
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Kecrene kentipinren momiMmertepre Kapait oTeipsil NaCl Ty3pIMEH JlacTaHFaH OpTa KyMmail JaKbI-
JBIHBIH OCYIH ©T€ KATThl TEKCUTIHIIr >KOHE OHBIH TY3 KOHIIEHTPANFACHIHAH TiKeJeH TOyenmi eKeHi
OaifKanaspl.

Meicansl, Ky/ka cOpThIH ajbll Kapacak Oakpliay BapUAHTBIHIA OCIMIIKTIH TaMBIP Y3bIH]IBIFBI
9,65 cM kypaca, cabarbl 17,40 cm Oomran. An Ty3abH 0,9%-IbIK KOHIICHTPAIMSCHIHAA OYIT KOPCETKIIll
TaMbIpel 3,14 cM FaHa 6osca, cabarel 6,58 cM ekeHairi Oaitkanampl. OCBI KOPCETKIMTI MaBI30€H Kapac-
THIpCaK OaKpIIayMEH CaJbICTBIPFaHIa TAMBIP JKyiHeci ae cabakra o3 ecyiH 38,5%, cabarbl 37,8%-Fa neiiin
TeMeHJIeTKeH. byHali kepceTkim Toxipubeneri Oapiblk coprrapia Aa Oaiikananel. [lerenmeH, coprrap
apacelHIa O31HAIK epekmenikTep Oap. Muicamsl, PoctoBckuii, OpamkeBoe 160 COpPTTaphIHBIH TaMBIp
JKy#eci 6acka COpTTapMeH caibicThiprania 22,7%, 21% kypan ke 3apaai miekce ai, Jlapen, Kaszakcran-
20 copTTapbIHBIH TaMBIp Xyieci 6acka copTTapra Kaparanaa Oipimama »xakcel eckeH 34,7%, 35,5% Oy
Karmai eciMIiK cabarbIHBIH OCYiHIIE ¢ CaKTaJlFaH.

Anpraran MamiMertep NaCl-MeH nacTanraH opTa KyMail JakbUIBIHBIH OCIIl JaMyblHa ©Te Kepi acep
eTeTIHAIrH KepceTeai. byHmail kepceTKill eCiMIIKTIH Kyprak OnoMacca >KHHAaKTay MONIIMETTEpiHEH Je
alikpIH Oaiikanein Typ (1, 2-cyperrep).

Meicansl 1, 2-cypeTTeH KepiHin TypFaHIai eciMIik cabarblHa KaparaHaa TaMbIp KYHeci oTe KaTThl
3apaan mieKKeHmiri Oaiikanazpl. On TIOTI TY3bIH €H TOMEHII KOHIICHTPAIMACHIHBIH ©31HIE ©CIMIIK
OmoMaccachIHBIH apTybIHa alTapiIbIKTal Kepi acep eTkeH. CypeTTeH KepiHin TypraHaai Kymka copTeiaaa
OakpuTay BapHaHTHIHAA Oip eckiHHIH Onomaccacs! 3,16 Mr 60jca OV KOpPCETKIINI €H KOFaphl KOHIICHTPA-
nusaa tek 0,43 Mr-mbl FaHa KyparaH. MyHmall MoliMeTTep TXipuOeneri Oapiblk copTTapia na Oaii-
kannael. Tinti Kaszaxcranckas-20, PocroBckuii, Jlapen coprrapeiga Oyn kepcerkimrepi 0,19; 0,21;
0,22 Mr-gp1 FaHa Kypansl.

4,5 B KOHTpO/b
#0,3%
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#0,9%
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1-cyper — 10-kyHIiK KyMail ecKiHAepiHiH TaMbIPBIHBIH OHomacca sxuHakTanybiHa NaCl-HbIH acepi, MI/ecKin

Cyperttepaeri ManmiMeTTepre Kapail OTBIPBIN ©CIMAIKTEPIiH Kep YCTi MyIIeJepi TaMblp KyleciHe
KaparaHma Oipmiama »XaKchl ©CKEHIIT1 Oaifkamampl. Byn eCIMAIKTIH TaMmblp KYHECiHIH KOPFaHFBIIITHIK
KbI3METIH aHbIKTalabl. Ce0eOl, 0iMIIK TaMbIp JKyHecl KaHIa 3apaall IIeKCe JIe Kep YCTi OMOMAacCachIHbIH
JKUHAKTay KapKbIHBI OipiiaMa jkaKChl CaKTaJFaH.

2-cypeTTeH KepiHin TypraHmail 14 KYHIIK ©CKiHIEpIiH €H >KOrapel Onomacca xuHaraHbl Kymka
COpPTHI eKeHITi Oalikamansl. JlereHMeH, op COPTTHIH ©3iHIIK OMoMacca >KHHAKTay KapKBIHIBUIBIFEI op-
KHJIbI €KEHIITT aHBIKTAJIFaH.
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2-cyper —10-kyHIIK KyMaii ©CKiHIEPIHIH *Kep YCTi MylIenepiniH 6uomacca skunakranybina NaCl-HbIH acepi, MI/ecKin

ConbimeH, KopbiTa kene NaCl Ty3sl KyMail JakbUTbl COPTTAPBIHBIH OCIM JaMyblHAa Kepi ocepi allKbIH
Oaitkanapl. O eciMIiK MoHIHIH ©HYIHEH OacTam Kepi acep eTETIHAIT KoHEe OJ1 OCIMIIKTIH KOp 3aTBIHBIH
JKYMCaJybl, 6Cyi, Kyprak OuoMacca >KMHay KapKaHIbUIbIFbIHA OapbIHINA KEPi 9cep CTETIHIITIMEH aHBIK-
Tanpl. JlereHMeH, eCiMIIKTEp/IiH 6Cy KOPCETKIMTEPiH 3ep caja Kapacak TY3Ibl OPTaHBIH €H KOFapFb
9CepiHiH MalBI3ABIK MOJIIMETTEpIMEH MBIHAHIAH KaTap Kypayra 0oJasr:

CabaxkteiH ecyi OoiibiaIma (0,9% NaCl): Kazaxcranckas-20 (42,8%) > OpamxkeBoe-160 (41,8%) >
Jlaper (40,3%) > Poctosckutii (40,3%) > Kymxka (37,8%)

Tampip Ootierama 0,9% NaCl: Jlaper (35,5%) > Kazaxcranckas-20 (34,7%) > Kymxka (32,5%) >
Pocrosckuii (22,7%) > OpamxeBoe-160 (21%)

Kenripinren katapra kapacak Jlaper; copTel cabak, TaMmblp OOMBIHINA aJABIHFBI OPBIHIA Typca,
Kazaxcranckas-20 ogaH keHiHTi OpbIHAA KepiHedi. A, KaqFaH COpTTap TaMblp, cabak OOWBIHIIA OPBIH
aJIMacTBIPBIT TYp. JlereaMen, OyJI KepCeTKIm oCIMAIKTePAiH TO3IMIUTIKTEPiH HAKTHI KopceTe OepMeHn .
Ombl a1 e 60Jica OMOXUMHUSIIBIK, MOJICKYJIAJIBIK JICHTCH/IE 3ePTTEM, 3epAeci TYCY Il KaKeT eTeIl.

Kenripinren manmimertepi Tannail OTHIPHIN TY3AbI OpTaia Kail cOpTTHIH TO3IMALIr 6acka copTTapra
KaparaHaa XKOFaphl €KCHIITiHE Ke3 JKEeTKI3y VIIiH TyTac eciMImiKk Onomaccachl OOWBIHIIA aHBIKTAYIBI
kaxer ereni. COHBIMEH, TOMEHETI KecTere 3ep caja Kapacak Ty3[aHFaH opTaja KapKbIHIbI OMomacca
JKUHAKTAYbl OOMBIHINIA COPTTAP apachlHIa aliKbIH epeKINeTiKTep Oaikamaasl (4-kecte).

4-kecte — KaHT KyMailbIHBIH 9pTYpJIi COPTTAPBIHBIH KypFaK OGrnomacca sxuHaybiHa NaCl-ap1H
OPTYPIIi KOHIEHTPAMSIAPEIHBIH ocepi (1 OYTiH eciMaiKke ecenTereHe Mr sxone %)

BapuanTtrap Kymxa Kazaxcranckas-20 Jlapeny PocroBckuit Opamxesoe 160
Bakpuiay 15,4+1,3 9,46+0,2 8,8+0,5 8,5+0,2 11,8£1,0
0,3 % 12,6+0,9 6,66+0,3 7,9+0,7 6,6+0,3 7,2+0,3
0,6% 10,3+0,2 5,52+0,1 6,8+0,3 6,3+0,1 6,1+0,2
0,9% 9,1+0,3 5,28+0,1 5,6+0,1 5,4+0,1 5,9+0,1
Baxpuiay 100 % 100 100 100 100
0,3 % 82 70 90 78 61
0,6% 67 58 77 74 52
0,9% 59 56 64 63 50
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Kecreneri momimerrepne Oalikanbll TYpFaHIal KaHT KyMabl ©CIMIITIHIH OpTYpii COPTTapBIHBIH
Oomomacca xmHakTaybiHa NaCl TY3BIHBIH TOMEHTI MeOJIIECPiHIH 631 Kepi ocep eTil emKaHmai OH acep
OepmeliTinniri Oalikanmanpl. JlereHMeH, copTTap apachlHAa ©3iHIIK epeKIIeNiKTep ne Oap eKeHHIri
MOJIIMETTEpAeY KOpiHil Typ. Meicanbl, Ty3fa eH ce3imTan OpamxeBoe 160 copThl Aen KepceTyre TOIBIK
Heri3 Oap. Ceb6e6i, Ty3neiH 0,3% Memmepinae eciMAikTiH Ouomaccackl 61 maiipI3ra NIeHiH TOMEHJETI,
OpTa/arsl TY3 MOJIIEPi apTKaH caiiblH Oy KepceTkimTe 52-50%-Fa neifin ToMeHen KeTkeH. AJl, cCopTTap
apacelHIa OpTajarbl TY3Fa cajbICThIpMalbl Te3iMaimirimeHn Jlapen coptel neyre Heris Oap. Kecreme
KepiHin Typrangail ty3aeiH 0,3% wMemmepinge Oacka copTrapMeH canbicThipranga 90% xypam, o
KOPCETKIIl OpTajarbl TY3 Meumiepi apTkaHma 77-64 %-ra neitin TemeHmereH. byn kepcerkim Oacka
COPTTApABIH OChI KOHIICHTpAIMsUIapIaFbl KOPCETKIMITEPIMEH CaJIBICThIpFaH/ia OipIiaMa >KOFapbl eKEHIITI
Oarikanagsl. OcbiHail MomiMeTTi PocToBckuii copThiHaH Aa Oaiikayra Oonaapl. Byn copTra opranarsi
TY3BIH MeJIepine Kapail 78%-1an Ty3AbIH JKOFapbl KOHIIEHTpanusAceiHaa 63% Memmepine AeiiH ToMeH-
nered. byn kepcerkimrep OpamkeBoe 160 copTeiH ecenteMeHreHae Taxipubeneri Kasaxcranckas-20
xoHe Kymka copTrapsiHa Kaparanaa GipiaMa »Korapbl eKeHIITiH kepceTeni. Atanran Kasaxcranckas-20
sxoHe Kyimka coprrapsl opramarsl Ty3Fa OpamkeBoe 160 copThiHIAl aca ce3iMTalABUIBIK KepCeTIere-
HiMeH PocToBckwii skone Jlaper copTTapsIMEH CalbICTRIpFaHIa OipiraMa TOMEH KOPCETKIMKe Ue eKSHIIT1
anbikranapl. CoHbiMeH, KaHT KyMaWbIHBIH TY3Fa TO3IMIUTITT 9p COPTTa SPTYPNi E€KEHIrl aHBIKTAaJIBI.
Toxipubere anbiHFaH copTTap apackiaaa Opamkeoe 160 copThl aca ce3iMTaIABUIBIKKA He aecek, Jlapen
x)oHe PocToBckuii copTTaps! Oipmrama Te3imai neyre 6omansl. A, Kazaxcranckas-20 xoHe Kymka copr-
TapHBIH TY3Fa TO3IMIUTIKTEPi )KOFAPHI J1a aTalFaH TO3IMII )KOHE Ce3IMTall COPTTAPHBIHBIH apachblHAH OPhIH
amagpl. bynm kepceTkimTepAi TeMeEHIEriged KaTapMEH KOWBIN Ty3Fa TO3IMAUIIKTIH Keleciied peTiH
meirapyra 6omaner. 0,3% xone 0,9%-1bIK Ty316I OpTa OOWBIHINA TY3Fa TO3IMIITIK Karapsl: Jlaper >
PocroBckuit > Kymxka > Kazaxcranckas-20 > OpamxeBoe 160.

CoHBIMEH KOpPBITa KENTeHAe KOPEKTIK OPTafarbl XJIOPJIbl HATPHI TY3BIHBIH TOMEHI1 MOJIIEPiHiH 031
KaHT KyMaibl ©CiMJIITiHIH 6HIN-eCyiHe Kepi acep eTeTiHAiri Oenrim 6omapl. bynm mMamiMeTTip eCiMIiKTiH
TIOHIHIH OHYIHEeH OacTam OHHIH KOpP 3aTBIHBIH JKYMCAIYHI, ©Cyi, KYpFaK Onomacca >KHHAy KOpPCETKiIll-
TepiHJe alKpIH OalKabin Typ. Toxipubere anblHFaH COpPTTAp apachiHia OipiaMa epekiienikrep ae oap
ekeHziri Oalikanamel. MbIcaiibl, ©CIMIIKTIH JKEKellereH MyIIelepiHiH OuoMacca >KMHaKTaybl OaifbIHIIIA
Ce3IMTANIIBUILIK KaTaphl TYTAC OCIMAIKTIH OHOMaccachIMEH JKacajdFaH PETKe CoWKec Kee OepMeUTiHMIIT1
Oaiikanapl. JlereHMeH, TyTac ©CIMIIKTIH KYpFak Onomaccachl OOMBIHINA acajFaH PETIICH ajbIll Kapaii-
TBHIH 0OJICaK OpTaHbBIH Ty3AaHybIHa ce3iMTan OpamxkeBoe 160 copThl OoJica, cabICTBIPMabl TO3IMIITIKKE
Jlaper coptel ne aeyre Gonanbl.

JlereaMen, O KOpPCETKIIT ©CIMAIKTEPAiH TO3IMIUIIKTEpIiH HAKTHI KepceTe Oepmeiimi. OHBI ol me
0oca OMOXUMUSIIBIK, MOJIEKYJIANBIK ACHIele 3epTTel, 3epaeiiei TYCyli KaKeT eTeli.
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BJIUAHHUE NaCl HA HEKOTOPBIE BUOJIOTUYECKHUE NAPAMETPbBI
COPTOB CAXAPHOI'O COPTO

Annotanusi. Pabora Obuia BemosHena npu noanepxxke KH MOH PK, no npoekry 2171/T'®4. B crarbe
npejacTaBieHa MHGopManus 0 OMOMETPUYECKUX MOKazaTessIX COPTOB CaxapHOr0 COPro MECTHOW U 3apyOexHOi
CEJIeKIINH, BBIPAIIEHHBIX B YCIOBHSX 3aCOJIEHHs cpelbl. Ha OCHOBaHMM pe3yJIbTaTOB MCCIIEAOBAHUS MPEACTABIICHBI
JIaHHBIE O COJICYCTOHYMBOCTH DPa3IMYHBIX COPTOB caxapHOro copro. CoOrllacCHO IOJy4E€HHBIM JaHHBIM, YyBCTBH-
TeJILHOCTH copToB copro k NaCl Obuia pasnuuHOi. Bputo mokaszaHo, YTO 3acoyieHHME HAaYMHAET OKAa3bIBaTh CBOE
BJIMSIHUE HA CEMEHAa C MOMEHTA NPOPACTaHHA. JTO OBIIO OINPEAETIEHO BCXOXKECTHIO CEMSIH U yPOBHEM IOTpeOIICHHS
3amacoB 3HA0cnepMma. Tokcuueckuit agdext NaCl Hadar mposIBIATCS TaK ke MPH yUeTe pocTa PACTCHUH U JTaHHBIX
0 HAKOIUICHUS CyXOil OGMOMacChl OTAENbHBIMH OpPraHaMH NMPOPOCcTKoB. Ha ocHOBaHMI MOMYYEHHBIX JAHHBIX MOXKHO
MOCTPOUTH Pl YCTOMYMBOCTH H3Y9YaE€MbIX COPTOB K 3aCOJICHUIO MHUTATEIBHOW CPEIbl, COIIACHO KOTOPOMY COpTa
caxapHoro copro kak Jlapen, PoctoBckuit n Kazaxcranckas 20 oTau4aroTCsi OOJBIIEH CTEMEHBIO TOJEPAHTHOCTH
OTHOCHUTENBHO ApYrux coptoB. OT 3aconeHus cpeabl B OOJbIIEH Mepe «CTpaJaroT» KOpHEeBas CUCTEMa PacTeHUil,
KOTOpasi BBIMOJIHACT 3alIUTHYIO (DYHKIMIO MPEIOTBpAIlNas TPAHCIOPT BPEAHBIX HOHOB B HaJI3eMHYIO 4acTh. s
BBISICHCHUS D3TOTO MPCAIOJIOKCHUA HeO6XO[lI/lMO MPOAOJDKUT HCCIICAOBAHHA 110 BBIABJICHUIO 33K0H0MepHOCTei/II
HaKOIUICHHS ¥ PacIpeielIeHNs] HOHOB HAaTPHS 0 OTENILHBIM OPTaHaM CaxapHOTO COpro.

KitroueBble cioBa: caxapHasl COpro, copra, 3acoJ€HHE, TOJIEPaHTHOCTb, NIPOPACTaHHUE, POCT, 3aIrachl SHIO-
cniepMma, bromacca.
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CHEMICAL COMPOSITION OF DRY MELON, MADE
FROM MELON, AND MELON LONG WORM, NUTRITIONAL VALUE

Abstract. In this article, explore the chemical composition of products prepared from melon dried melon and
pastille, the nutritional value for the proper functioning of the body was considered. In the dried melon made from
melon in comparison with the pastille, the protein is lower, the fat content is higher and carbohydrates are higher.
The value of the vitamins of two products from melon basically differs little from each other. Only ascorbic acid was
found in the pastil at a high level. It was found that the supply of essential amino acids of leucine, lysine, threonine,
compared to the dried melon, is higher in the paste. In the pasta of melon and dried melon, unsaturated fatty acids
olein and linol were found in large quantities. From this side, too, the values of these products were seen. These
indicators can improve the general state of human health, strengthen the body's resistance to disease, prevent early
aging and improve efficiency. It has been established that in the formation of biological and physiological functions
of the body dried cantaloupe and pasta from melon provides valuable nutrients and has the property of healing.

Key words: melons, melons, carrots, proteins, fats, carbohydrates, vitamins, color amino acids, metabolic
amino acids, strength, value, kilocalorie, unsaturated fatty acids, aspartic acid, glutamic acid.
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KAVBIHHAH JTAWBIHIAJATHIH KAYBIH KAK TEH KAYBIH
KYPTTBIH XUMMSLIBIK KYPAMBI, KOPEKTIK MAHBI3BI

AnHoTtanusi. Makanajga KayblHHaH NalbIHIAJIAaThIH KayblH KaK MEH KayblH KYPTTHIH XHMUSUIBIK KYpPaMbIH
3epTTeH OTBIPHII, aF3aHbIH JIYPHIC JKYMBIC )KacayblHa KOPEKTIK MaHBI3bI KapacThlpblUlajsl. KayblHHaH naiibiHa-
JIaThIH KaybIH KYPTTBIH, KAybIH KAaKIIEH CaJIbICTBIPFAH/Ia, aKybI3JbUIBIFBI CAJl a3Jay, MalJIbUIBIFEl KOIITey, KOMipCybl
MoJay. KaybsIHHBIH €Ki eHIMIHIH TOpyMEH/IK KYHIbUIBIKTAphl Heri3iHeH Oip-0ipiHeH alibIpMaIlIbUIBIK TaHBITHAWIBL.
Tek KaHa acKOPOMH KBIIIKBLIBI KaybIH KAKTa JKOFaphl AEHIeHIe aHbIKTaIIbl. AJIMACIIalThIH AaMHUHKBIIIKBLIIAP KOPBI
JeHLIMH, JIN3UH, TPEOHHH KayblH KaK OHIMiHJe, KayblH KYPTTarbl JIeHIeiiMeH CaJbICThIpFaH/a )KOFapbl KOPCETKII-
TepMeH aHbIKTaIABl. KayblH KYpT IeH KayblH KaKTa KaHBIKIIaFaH OJICWH YKOHE JIMHOJI MaHKBIILIKBUIAAPEl KOIl MeJ-
IIepAe aHBIKTANbL. Byl skaFbIHaH 11a OCBI TaFaMAapAbIH KYHBUIBIFEI OalKaiaibl.

OchIHall aHBIKTAIFaH KOPCETKIIITEep aIaMHBIH JKAJIIbl JCHCAyJIbIFBIH KYIISHTIN, Kecenre Kapchl KacHeTiH
apTTHIPHII, epTe KapTaloAbIH ANIBIH AJbII, )KYMBIC iCTey KaOileTiH keTepeai. AF3aHbIH OMOJIOTHSUTBIK JKoHE (HU3H0-
JIOTHUSUIBIK KBI3METIH KaJIBINITACTBIPYJla KayblH KaK IMEeH KayblH KYPT JOMIiHIH CaybIKTBIpY KacueTi Oap, Oaraibl
KOPEKTIK 3aTTapMeH KaMTaMachI3 €Ty/Ie CKEHIIT aHBIKTAJIbI.




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Tyiiin ce3mgep: KayblH KaK, KayblH KYpT, aKybl3, Maimap, KeMipcynap, AOpyMeEHIEep, aaMaclailThlH aMHH-
KBIIIKBUIJAP, aJMacaThlH aMHHKBIIIKBUIAAP, KyaTThUIBIK, KYHABUIBIK, KWJIOKAJIOPHWS, KaHBIKIIAFraH Mai KBIIIKbII-
JIaphbl, aCMaparuH KbIIIKBUIBI, [TyTAMUH KBIIIKBITHL.

Kipicme. Kazak xankbl Man eHIMAEpiHEH 0acKa TYpJIi ®KeMic-)KHICKTEp i TaFaM PEeTiHAe KOHE eMIIIK
JKarblHAH YTBIMABI Naiinananrad. OJapAblH KaTapblHa payFall, KbIMBI3IBIK, OYJIIipreH, Kapa Kujiek, 0ak-
0ak, ayKasblH, CapbIMCaK, JOJaHa, KajJaKai, aHAbl3, IMaHKalbIpaK, anrblH, MBIHKAIBIPAK, KEHAIp Ty-
KBIMBI, IIISHIIIOT, MIBIPIIAa-Kaparail caFbI3bl, XKaIObI3, Kyliaia meoi, T.0. xkarassr [1].

Taram Mo3ipiHiH Kypambl OipiHIIN, €KiHIII TONTAaFbl OHIMICPACH KYpalaThIHBI, OYJIapIIbIH HOPIIIIK
KacueTiHiH OacKa TONTarbl TaFraM TYpJepiHe TOJBIKTBIPYIIBI BIKHaNbl Oosafpl. MBICallbl, €T MeH CYTTeTi
Malap/iaH KaHbIKKaH-KaHBIKITaFaH Mall KBIIIKBUIIAPBIH, MUHEPAT TY3ap/Ibl )KoHE TOPYMEH TONTAPBIH Ja
COJI €T TIEH CYT OHIMIEpiHeH TOJBIFRIMEH TYThIHYyFa Oomanbl. TinTi TeHeCTipUITeH Kypamasl TaraMm ¢op-
MYJIACHIHJAFbl YCHIHBUIFAH KOPEKTIK 3aTTapJblH MOJIIIEPiH KaMTaMachl3 eTe ajdyFa MyMKiHziri Oap [2].
OcwiHgal TaraMm TypiHe 0abanapbIMBI3IBIH aFr3achiHla (PEPMEHTTIK KYHe COMKECTIKTe KallbINTACKaH el
Te aiiTa ajmamMbI3, OYJI KYOBIIBICTHIH JKaJFACTHIFBIH Ka3ipri 3aMaHFhl Ka3aK VITHIHBIH TaMaKTaHy TOCTYPIH
YMBITIIAH CaKTaIl KeJie KaTKaHbIHAH OalKaiMbI3. J{el TypraHMeH, Ka3ipri 3aMaH/1a TaFraMTaHy CaJlaChIH/a,
azaM OOJIMBICBIHBIH TIpPIILTIK 9PEKETiHAE 3USHBI MOJ KopiHicTep Oap. ¥ATTHIK TaFaM TypJepiH maiinanaHy
ayKbIMBbI TapbUIFaH, KOW-EMIKi CYTiH CaybIll TaFaM €Ty MYJJIEM THBUIFaH, YH JKOHE TOTTI TaraMIap.bIH
yJieci aHaFypIiibIM KoOCUTeH, KOKOHIC TYpJIEpPiHEH KYHIENIKTI TYTBIHY MA3ipi il e CUpeK. AYbI3 TONTHI-
pBII alTHIN KenreH OYpBIHFBI Ke3leri TamakTaHy TopTiOi OipiHFalJIBIFBIMEH EpeKIIeNeHCe, OJ Karaan
Kazipri yakpITTa Ja OpBIH ajanbl. JleHe KUMBUIBI a3aiffaH (TMIIOJAWHAMUS), CHIPTKBI OPTaHBIH JIACTaHYBI
(Tamak TYpJIEpiHiH) aF3ara Jla 9CEPiH THUTI3YE.

XaJbIKThIH 1IIIMIIKTEP/l KU NaiiaiaHybl, HAIIAKOPJIBIKKA JIEH KO0, HAChIOail aTy, TYPMBICTHIK
KHUBIHIIBUIBIK (KBIMOATIIBUIBIK) (DEPMEHTTIK KYWHEHIH oJICI3[ICHYIHE COKTBIPMACBhIHA, TYPJ aypy.biH
TyBIHIAMaybIHA KeTUIMIK 0oita anMaiiapl. XUMUSIIBIK 3aTTapIbIH CHIPTKBI OpTaFa TapajbIll CiHYi, paguo-
AKTUBTUIIK «KBIFBUTFaHFa )KYIBIPBIK» CEKinmi Oobi Typ [3].

Ackabak TYKBIMIAC OCIMIIKTEp TpPOMHMKTIK, CYOTPOMUKTIK enaepiae TapainraH. Onap HerisiHeH
anranna mozmeHu ecimaiktep. KaypiH (Cucumis melo)-ackabak TYKbIMIACBIHA KAaTaThIH Oip JKBUIABIK
menTeciH eciMaik. Kaybra xkabaitel Typae OHTycTik-bateic Asmst MeH Adpukana ecemi. bygan 2 MbIH
KbUT OYpbIH KaybiHAB! Kimmi xone Opra Asus KepiHAe MoJIeHH JaKbUl peTinae ecipe Oactaran. Kaybin
COpTTaphl MEH TYpJepiHe Kapail oHrelek, aMipe, T.0. Tontapra OemiHeni. KaybsHIBI TiSIN KENTIpill KayblH
KaK >Kacaiibl, KayblH KypT KalHaTaIbl, TOCaI, MapMesa, T.0. JaibIHIai kL.

AzaM ar3achlHa 9cep eTYIII CBIPTKBI opTa (akropmapbIHbIH Oipi-TaraM. backa chIpTKBI (akTopiap-
JaH OJ alpBIKIIA epeKieneHeni, cebedi ar3aia imki (GakTop OOJBINT aybICHI KeTeli e GU3NOIOTHSIIBIK
Ky#enepai KyaTTaHABIpaibl, alaM JeHeciHe KYPBUIBIMIBIK KbI3MeT artkapaibl. COHIOBIKTaH Ja Taram
apKBUIBI OCIM-KETUTY TaMHIBI, )KYMBICKa KaOUIeTTUTIK apTa/bl, TYpJli KaTepili xaFaaiiapra Kapchl TYpyFa
OeliiMainik >korappuIaiiabl. KexeHicTepaiH KeMipCynblK KypaMmIacThIFbl MOHO-KOHE JAucaxapuarep,
Kpaxmas, KJIeT4aTKa, INEKTHH 3arTapblMeH cumartanagsl (opra ecemnmneH 3-4 %). KekenictepaiH
KJIETYATKACHl (PU3HOIOTHSUTBIK TYPFBIIaH 6Te KYHIBI, ce0eOi iIeK KybIChIHA KETKEHE epirill KOCBIIBICKA
oTe anaapl (MEeKTHH-KieT4yaTka). COMUTIIl iIeKTiH CEKPETOpIbl KOHE MOTODIBI KhI3METIH JKaKCapTalbl.
KrneTtuaTka opraHu3MIi XOIleCTepUHHEH Ta3apTabl JeTeH e ManiMeT Oap [2].

KexenicTep MeH >KeMic-KHACKTEp TYpJl MOPYMEHIEP MEH MUHEpasl TY3AapbIHBIH HaFbl3 TaOWFd
Kopbl. OCBI KacHETIMEH OJIap epeKIle OMOJIOTHSUIBIK KYHIBUIBIK TaHBITabl. backa TonTarsl TaraMIapMeH
CaNIBICTBIPFaHJa HOPJi 3aTTap KOKOHIC IMEeH JKeMiC XKUIEKTepAe *XaH-)KaKThl TOJBIFBIMEH KaMTBUIFaH
[2,121-124 6.].

JlypeiC TaMaKTaHyIsl YHBIMIACTBIPYABIH MYMKIHAITT TaraM TYPJIEPiHIH XHMISUTBIK KYpaMbIH
alikpiHAan OinyaeH Oactanansl. OpOip TaraM TYpiHiH canaliblK KYHIBUIBIFBIH aHBIKTAY OPTaHHU3MHIH HOpIIi
3aTTapMEH KaMTaMachl3 eTiTyiHe HeTi3 00Ia bl

Taram TypIiiepiHiH XUMHUSUIBIK KYPaMIACTBIFBIH 3€PTTEYIIH ©3CKTIIITT eMIIK TaFaMaapMeH CaybIK-
THIPY MYMKIHITIH JaMbITaJIbI.

3eprTey MaTepuaagapbl. Kazak XaJkpl OTHIPBIKIIBUIBIK TipIIUTIKKE 6TKEHHEH KeiiH maiga OonraH
KOciITep KayblH jkoHEe 0acka eTiHIIUIIK eHIMIEpiH oHmipy Oonmbl. KayblHHaH KayblH KakK jKoHE KaybIH
KYpT JereH aTMeH y3aK Mep3imMre Oy3bUIMail cakTaJlaThIH TaFaM TYPJICPiH madblHAayIbl yipeHmai. by
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TaraMJap/el YITTHIK TaFaM JIell aTayFa KelMmeii, cebebi omapabl 6acka yiaTTap, acipece ©30€K XalKhbl,
JaCTapXaHbIHAH Kepyre 0OJabl.

KaybiH KakTbl Oy3plIMaraH KayblHHAH JKYKauam TN anFaH Y3IHIUIEpIi KYHre KeNTipinm KajibIH-
neirel 0,9-10 MumumeTpei naibiHaaiael. KaybiH opracekiHal exire OestiHe i, op O6JiriHeH KaJIbIHIbIFbI
0,9-10 mummMerpnelt y3iHaiiep keciminm OakaHfa imiHenmi. OpOip TonThIH Y3BIHABIFE 40-50 caHTH-
MeTrpaen 6omansl. Onapasl KeJieHKeN Kepie KeKe-)KeKe KaTapiiacThIPHIN JKaTKBI3BII, OCTiHE KYyKa MaTa
JKaybIll KOAb! (apa-IbIObIHAApAAaH KOpFay). Apakigik ayAapbICTHIPBIN Ta TYpYy KepeK. OHIM TaraMblH
JKBIJT OH €Ki all yakpIT Mep3imMze cakTayra Oonaznpl. Kak mereH ce3 KyHre KaKTaJblll KENTipLITeH JereH
MarbIHAHBI OUTIipeni.

Kayvin xax — MicKeH KayblH OpTachlHAH €Kire OeJiHiN, KaOBIFBIMEH TUTIHEIl, COJaH COH KaOBIFbIH
apuibin Oakanra igiHe Oepeni. bip antara KybIK CONBIHKBI OOJBIN KETIKEH COH IIam Tapi3ai epineai. Cai-
KBIH KepJIe CaKTaJIbIHAIbI. 3epTXaHAIBIK HbICAH MalbIHIaFaH KayblH KaKTaH TarchIpeuIasl [4, 139 6.].

Kaywin kypm — i Tycir, e3UIreH KaybIH/Ibl KAOBIFRIHAH Ta3apThIN Ka3aHa 1—2 caraT KaiHaTasl (TyCi
KOHBIp TapTKaHia). Coman KeliH muaiH ycTiHe O0ip-Oip KacklkTaH TambI3a Oepeai. bip antana kenkeH coH
JKUHAJIBIT Ta3a KYHiHIe cakTanbiHap!. JlalibiH KyHiHAET] KayblH KYPT 3epTXaHara Tancelpeuiisl [4, 139 0.].

3eprTey omicrepi. JKoraprima KepceTUIreH Ka3aK YITTHIK TaFaMIapBIHBIH OMOJIOTHSIBIK-XUMHUSITBIK
KYHIIBITBIKTAphI Ka3aK YITTHIK TaraMTaHy AKaJeMUSICHIHBIH 3epTXaHAChIHAA aHBIKTaJ/IbI.

KaysiH Kak meH KayblH KYPTTBIH aKybI3bl MHKpO-Kbennane omiciMeH aHbIKTamasl [S]. Maiinapasia
xanmel Memmepi . Y. Ky3suenos men H. I1. I'pummna omici apKpuThl aHBIKTIIH [6]. KeMipcymapaby
JKaIBl MOJIIEepi KYpPFaKk KalAblK TeH aKybI3IbIH, MalJblH XKOHE MHUHEpall 3aTTapAblH apachbIHIarbl
alBIPMAIIBUIBIK apKbUIbl €cenTenli. TaraMHBIH BUIFANABIFBL, KYPFaK KaJABIFbl, KyJNOutiri Oenrim ¢u-
3UKAIBIK-XUMUSUTBIK  OMICTepP/Al KOJNJAHYMEH iCKe achIpbUIAbl. TaraMHBIH 3HEPTeTUKAIBIK KYHIbI-
JBIFBI  aKybl3 O€H KeMipcynapablH Oip TpaMM MedlnepiHeH OeliHeTiH Xbuty KoadduiuenTiMen
ecenTeninai, o1 4,1 KUIoOKaJopusra TeH, all MalabIH koddduuuenti 9,3 kkai.

Hopymennepnin memmepi: B (tnamun), B, (pubodmnasun)-dmoopomerpusineik, PP (HuamuH)-xu-
MUSITBIK, C, A, E-KOJOpUMETPHSITBIK TOCIIIEPMEH aHBIKTAIIHI [7].

3epTTey[CH albIHFaH JCPEKTEP KOAYULIri CTATUCTHKAIBIK TOCUIMEH OHJCTIHIN, KOMIIBIOTEPIIK
OarJapiaMaHbIH KOMETIMEH iCKe achIpbUIIH [8].

3epTTey HOTHIKeNepi. KayblH Kak MeH KayblH KYPT IOMIiHIH XMMESUTBIK KypaMbl 3epTrenmi. Kazak
TaramTaHy aKaJeMUSCHIHBIH 0a3allblK 3epTXaHACBIHAA HBICAHFA aJlbIHFaH JKOFapbiga JaibIHIAIBII
KOPCETIIreH KaybIH KaK MeH KaybIH KYPT JOMiHIH aKybI3bl, Malibl, KOMIPCYbI, KyaTThUIBIFbI aHBIKTAIIBI ( 1-
KecTe).

1-xecte — KaybIH Kak IeH KaybH KYPT IoMiHiH Hapiiik kepcerkimTep (100 r/mr enimze)

) Onimaep ataysl
Ne TaraMbIK HHIPUIUEHTTEP/IH aTaybl
KaybIH KaK KaybIH KYpT
1 AKybI3, T 6,91 5,20
2 Maii, r 2,58 3,0
3 Kewmipcy, r 63,14 66,66
4 Kyartsr, kkan 303 327

KayblH KypTThIH, KayblH KaKICH CANBICTHIPFaH/A, aKybI3JbUIBIFBI CAJI a3/1ay, MalIbUIBIFBI KOMTEY,
KeMipcysl Mojiay. Ke3 KelreH eHiMHIH TaraMIbIK KYHIBUIBIFBI JCHCAYJBIKTHI CaKTayFa Ka)XeT Heris3ri
TaFraMJIbIK 3aTTap MCH DHEPrusiFa aJaMHbBIH Ka)XKCTTUTITH aHBIKTAWTBIH TEHECTIPUITeH TaMaKTaHy Ta-
JanTapblHa COlKeC OHIMHIH XUMHSUTBIK KYPaMBIHBIH KaThIHACH OOWBIHIITA OarajiaHaIbl.

KayblHHBIH €Ki OHIMiHIH IOpyMEHMIK KYHJBUIBIKTaphl HETi3iHeH Oip-OipiHeH alblpMallbUIbIK Ta-
HBITHARABL. Tek KaHa acKOpOWH KBIIIKBUIBI KayblH KaKTa JKOFaphl AeHreine, PP mopymeHi exi gomue e
Oipaeit Memepe aHBIKTAIIBI.

Hopymen C UMMYHJIBIK JKYyHeHIH QyHKIIMOHATBBI TOTBIFY-TOTBIKCHI3IaHY PEaKIMAChIHA KAThICAIbI,
Temipai ciHipyre Oeiimaeiai. Ocbl I9pYMEHHIH >KETICIEYLIITi TICTIH KBI3bUT HETiHEeH jKoHE MYpBIHHAH
KaH KeTyiMeH CHIaTTanajpl, ce0edl KaH KamUISpIapbIHBIH CHIHFBIITHIFEl JKOFAPhl OTKI3TIIITITT OOJBII
caHananmsl [2, 84-86 0.].
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2-kecre — KaybIH KaK IeH KayblH KYPT AOMiHIH A9pyMeHIiK kepcerkimTepi (Mr/100 r enimue)

Omnimzep araysl
Ne Jopymennep ataybl
KaybIH KaK KaybIH KYpT

1 A - -
2 B-xapoTuH 2,73 2,89
3 E 0,68 0,71
4 B, 0,27 0,29
5 B, 0,28 0,31
6 PP 2,76 2,94
7 C 14,0 0,6

3-kecre — KaybIH Kak MeH KayblH KYPT AOMiHIH alMaclaiThiH aMHUHKBIIKBIIAPBIHBIH KepceTkimTepi (Mr/100 r enimzue)

AMUHKBIIIKBUIAAP CaHBI, MT'
Ne AnMacnaiThlH AMUHKBIIIKBUIAAPEI, MI'
KaybIH KaK KaybIH KYpT

1 Banun 91 68
2 W3zoneiinun 182 137
3 Jletinuu 164 124
4 JTnzun 582 441
5 MeTtuonun 56 42
6 Tpeonun 255 193
7 Tpuntodan 64 48
8 denunananuy 146 111

AMUHKBIIIIKBUIAP KOPBI KaybIH KaK ©HIMiH/E, KayblH KYPTTarbl JEHICHMEH CallbICTHIPFaH[Ia, KO-
Fapbl KOPCETKIMTEPMEH aHBIKTAJIIEI.

4-xecte — KaybIH Kak ITeH KayblH KYpPT AOMIHIH aJMacaThlH aMHHKBIIIKBIIapBIHEIH KepceTkimTepi (Mr/100 r enimue)

AMMHKBIIIKBUIIAP CaHbI, MI'
Ne AJMacaThIH aMHHKBIIKBUIIAPEI, MT
KaybIH KaK KaybIH KYpT

1 Ananun 234 309
2 AprunuH 125 166
3 Acnaparux 2358 3112
4 T'uctuanu 55 73
5 T nmunua 201 264
6 I'myramun 657 865
7 [Iponun 139 184
8 Cepun 158 209
9 Tuposun 83 109

Hotmxkenen OalKaWTHIHBIMBI3 aIMACTIaNTHIH aMUHKBIIKBUIAAPEIHBIH apachklHAa JU3WH MEH TPeo-
HUHHIH MOJIJIBIFBI, a1 aJIMACaThlH AMUHKBIIIKBIIIBIH 1IIIHAE acllapariH MEH Ty TaAMHHHIH KOTTIrl.

Hoarmkenepai Tanmay. buoxumus FpuUTBIMBIHAH O€NTiii, TIIyTAaMHHHIH KOPBITBUIYBIHBIH OacTalybl
aclaparvHHIH KaTBICYBIMEH aTKapbutamsl [9]. AcaparwH jKacyliajgapia achapardH KBITKBUIBIHAH
OeutiHim, aF3aJarel Y6l aMMHAKIICH OaiilaHbICHIT, OHBI OeiTapanTanasipasl. COHBIMEH KaTap acrapariH
KBIIIKBUTBI 33T aJIMacy MPOIIECiH/Ie acliaparuH KOPhI dKOHE OHBIH BIIBIPAYBIHBIH OIPIHII CAThICHI KI3METIH
aTKapanpl. XalbIKTHIH TaMaKTaHYBIHIA KaXKETTI ar3aja KOpPHITBUIMAi TiKeJel TYCETiH aaMaclalThIH
aMUHKBIIIKBUIIAPbl METHOHHUHIII, TPEOHHMHI, JM3UHII TY3yJAe KOp pPEeTiHAC Kypeli. AJl JU3uH OOUIbI
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ecipyre, yinaigapAblH pereHepanuschiHa, TOPMOHIAPIEl OHIIPYTe, aHTHTEJE KacayFa kKoHe (hepMEHTTep
TY3UTyiHe KaxkeT. JIM3uH OVIIIBIK eT KOoJUIareHAepiHiH aKybI3biH KYpyFa, OalTaHbIC YIadapbIHBIH KOM-
MOHEHTI 00BN TaObLIaABl. JIM3WH KaH Tamblp COCYITAPBIHBIH TO3IMILUIIK 3JaCTUKAIBIK OalIaHbICThI-
JIBIFBIHA, COHBIMEH KaTap KaJbIMWJ{i KOPBITYFa KaTbicalibl. AJaM ar3achlHJa Ke3JECETiH OCTEONopo3,
aTepOCKIIepPO3, WHCYIBT JXoHe MH(ApPKT OoimblpMayra KaTeicaapl. CyT Oe3mepiHiH JKYMBICHIH KaJBIIIKA
KenTipemi. AF3a )acymalapblHBIH TipIIUIITi YITiH Oy aMHHKBIITKBUIIAPEIHBIH MaHBI3BI aliphIKIIa 0oJia-
TBHIHBI JIQJICIICHTeH. AMUHKBIIIKBUIIAPBIHBIH apachlHAH aF3a TIPIILTIri YIIIH MaHBI3IbICE OCHI TITyTaMHH
Oonpm canamanbl. On aF3afjaH aKybI3IBIH 3aT ajMacyblHAH Maijga OOJIATBIH 3WUSHIBl KaJJIBIKTap.IbIH
IIBIFBIN TYPYBIH KaMTaMachl3 etefli. [ IyTaMuH KBIIKBUTBI MU JKacyIIaJapbIHBIH THIHBICHIH jKaKcapTallbl,
KaH MEH YJINaJarbl CYTerli WOHIAPbIHBIH KOHIIEHTPAIUSICHIH TYPAaKTaHIbIpA ANaThIHIBIKTAH KBIIIKBLI-
CUITLNIK peakUMsICHIHBIH TEMe=TeHJIriH KamTamachl3 etyre kemekreceni [10]. KayblH KypT HeH KayblH
KaKTa KaHBIKIIaFaH OJIEMH >KoHe JIMHOJ MaWKBIIIKBIIAAphl KO MeJNIIepe aHbIKTAIAbl. byl kKaFslHaH /1a
OCHl TaraMJapAblH KYHIBUIBIFBI Oalikananel. On ar3ajgarbl AYpHIC 3aT aJMacyra Karelcaisl. JIMHONB
ar3aJIarbl 3aT aIMacy MPOIIECIH KYIICHWTE OTBHIPBII, XOJISCTCPUHHIH JIEHIeliH peTTeyre KaThICalbl, COHBI-
MeH Karap quabeT aypyblH alfblH ajna OoJaplpMay MYMKIHAIKTepi OOJBIN, apTYpIi TaFaMAapAblH ajuiep-
TUSIIBIK aypyJiapblHa Kapchl Typa ajJaThIH KabineTi O6ap.

O3iHIIK MaTepHaIAapAblH 3€PTTEY HOTHXKEIEPl TaJaHBIN, JOMACPIIH XUMOHOJOTHSIIBIK KYpambl
aHpIKTanapl. [lIbIH MOHIHAE ONApIbIH KyaTThUIBIK KYHIBUIBIFBIH aHBIKTAYIIB KOPEKTIK 3aTTaplblH,
JIOpyMEHIep KOPBIHBIH, aMUH XOHE MaWKBIIIKBUIIBIK KaCHETTEePiHIH allFallkbl peT 3epTTeNyiH aTtal eTy
kepek [11, 12].

KopbIThiHabl. KaybH-BICTBIKKA TO3IMJI1, JKAPBIKCYHTIII, II6JTe MIBIAAMIIbI, OIpXKBUIIBIK ©CIMIIIK,
OllaH NaibIHAANATHIH KaYbIH KaK IEeH KaybIH KYPTTBIH XUMUSUIBIK KYPaMbIH 3€pTTeH OTHIPHII, aF3aHBbIH
JIYPBIC KYMBIC JKacayblHa KOPEKTIK MaHbI3bl KapacThIPhLIAbL. KayblHHAH qaiibIHAaIaThIH KaybIH KYPTTHIH,
KayblH KaKICH CaJbICTBIPFaHIA, aKybI3JBUIBIFBI CONl a3[ay, MallUIbUIBIFBI KOINTey, KOMIPCYbl MOJJIAY,
JIOPYMEH/IIK KYHABUIBIKTaphl HeTi3iHeH Oip-OipiHeH albIpMAaImIbUIBIK TaHBITHANIBI, ACKOPOWH KBIIIKBLIEI
KaybIH KaKTa JKOFaphl HeHreine, PP 6acka nmopyMmeHaepre kKaparanma eki Tarammaa Oipaeid )KoFaphsl KopceT-
KIIITEpIMEH aHBIKTAbl. AJIMAacaThlH aMUHKBIIIKBULIBIH IIIIHAE aclapardH MEH TNIyTaMUHHIH KOITiri
KyaHTapJbIK koiT. HoTmkeneH OaiiKaliThIHBIMBI3 alIMACIATHIH aMAHKBIIIKBUTIAPBIHBIH apachlH/a JIN3HH
MEH TPEOHWHHIH MOJJIBIFBI, aj alMacaThlH aMUHKBIIIKBUIABIH IMIiHIE acmapariH MEH TIIyTaMHHHIH
KOTIITITl aF3a »acyllalapblHbIH TIPIILIIri YIIIH MaHBI3bI alphIKIIa OONAaThIHEI AdnenaeHreH. KaysH KypT
MeH KayblH KaKTa KAaHBIKIAFaH OJICMH JXKOHE JIMHOJ MaWKBIIIKBUIIAPBIHBIH OO0yl AOMIEP/IiH KOPEKTIK
MaHBI3IBUTBIFBIH OaKATAaTIbI.

TeopusansIK TYPFBIIA OPBIHAAIFAH >KYMBIC HOTIDKENEpi KOJImaHOAnmbhl MaHBI3IBUIBIKKA He, cebeli
ar3aHbIH OMOJIOTHSIIBIK KOHE (PU3MONOTHSIIBIK KBI3METIH KAIBIITACTHIPYIa KAYBIH KAaK TMEH KayblH KypT
Oaranpl KOpPEKTIK 3aTTapMEeH KaMTaMachl3 €Ty/Ae EeKEHIrl IoNleleHAl. OpTypii NpodecCHOHATbIbI
TOTTAaFrbl alaMAapFa >koHe OapiIbIK KAacTarbl aJamMaapra J1a TYThIHYFa xKapamabl. Kasipri yakeiTta Xabik-
Tap apachiH/ia KEHIHEH KOJIaHBLIBIIN OTHIP.

[IpakTukanbIK KarblHaH ajfaHAa 3epTTey HOTIDKENIEpiHE CYHEHiN, JacTapXaH Ma3ipiHiH HOpIILIIK
JIEHTeiiH KOoFapbUTaTyFa TOJBIK MYMKIHIIK Oomaznsl. llnmaxkaiinap, KOFaMIBIK KOHE JKAaHYSIIBIK TaMaK-
TaHy OpPBIHIAPBIH/IA JaWbIHATIFAH KECTEIIK MAIIMETTED MaiiaaHbUIa bl
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XUMHUYECKHIA COCTAB, IIUIEBAS IEHHOCTH
MPUTOTOBJIEHHBIX U3 IbIHUA MACTHJIBI U CYILIEHOM JIbIHU

AHHoTanus. B cTaThe n3ydas XUMHUYECKHH COCTaB MPOIYKTOB MPUTOTOBJIEHHBIX U3 JBIHU CYIIEHHOW JIBIHU U
nacTuiibl, OblJIa PacCMOTpPEHA NHTATENbHAsi LIEHHOCTh JJIs MPaBWIILHON paboThl opraHu3Ma. Y CYIICHHOH IbIHH
W3rOTOBJICHHOW M3 JIBIHU B CPABHEHMH C MACTWIION OENIOK HMXKeE, )KMPHOCTH BHILIE M YIIIeBOAOB Ooubiue. LleHHOCTh
BUTaMHUHOB JIBYX ITPOYKTOB U3 JBIHA B OCHOBHOM MaJIO OTJIIMYAETCs APYT OT Apyra. ToIbKo acKOpOMHOBasI KUCIOTa
Obuta oOHapyXXeHa B IIAaCTHJIC HA BBHICOKOM YpOBHE. Bbuto oOHapy)keHO, YTO 3arac He3aMEHHMBIX aMHHOKHCIIOT
JIeIMHa, JTU3UHA, TPEOHHUHA, TI0 CPABHEHMIO C CYLIEHHOM JbIHEH, BhIllIE B NAacTWIE. B macTuia u3 AbIHU U CYLIEHHON
JIbIHE OBUTM OOHApyXXEHBI B OOJBIINX KOJIMYECTBAX HEHACHIIIEHHBIC XHPHBIE KUCIOTHI OJIEMH W JHHONI. C 3TOM
CTOPOHBI TOXE ObITa 3aMEYEHbI LIEHHOCTH 3THX MPOAYKTOB. DTH IOKa3aTeIW MOTYT YJIYULIMTH OOIIee COCTOSHHE
3/I0POBBSI YETIOBEKA, YCHINTh CBOWCTBA CONPOTHBISIEMOCTH OpraHn3Ma K OOJIe3HAM, NPENOTBPATUTH PaHHEE CTa-
pEHHE ¥ MOBHIIATh PAOOTOCIIOCOOHOCTD. Y CTaHOBIICHO, YTO B (JOPMUPOBAHNH OHOJIOTHYECKUX U (PU3HOIOTHYECKHX
(byHKIlI/lﬁ OopraHusMa Cymi€HHas AbIHA W aCcTuJia U3 AbIHU obecreunBaeT LHCHHBIMHU NMHUTATCJIIbHBIMH BCUICCTBAMU U
o0nazaeT CBOUCTBOM 03/I0POBIICHHS.

KiaroueBble cioBa: CylI€HHas MblHA, NacTujia U3 IbIHH, 66.]'101(, JKUPBI, YIJI€EBO/JAbl, BUTAMUHbI, 3aMCHUMBIC
aMUHOKHUCIIOTBI, HE3aMEHUMbIE AMUHOKHUCIIOTBL, CUJIA, LIEHHOCTh, KMJIOKAJIOPHs, HEHACHIIIEHHBIE JKUPHBIE KUCIOTHI,
acraparuHoOBasl KUCJIOTA, ITyTAMUHOBAsI KHCIIOTA.
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PHYTOCHEMICAL ANALYSIS AND DEVELOPMENT
OF PRODUCTION OF BIOLOGICALLY ACTIVE COMPLEX
ON THE BASIS OF RAW Melissa officinalis L

Abstract. In this study, there was developed a comprehensive study of wild and cultured plants of the genus
Melissa (Melissa officinalis L). It was determined the purity of the raw materials: moisture, total ash, ash insoluble in
10% HCI, sulphate ash, extractives. Macro- and microelement composition of total ash by atomic absorption spec-
troscopy was analyzed. The analysis of the component composition of the main classes of natural substances was
conducted. The basic technological parameters of obtaining a biologically active complex of the studied plant
species by varying the nature of the extractant, its ratio of raw materials, time, and frequency extraction were worked
out.

Key words: Melissa officinalis L, extractives, moisture content, total ash, ash insoluble in HCI, sulphate ash,
macro- and microelement composition, atomic absorption spectroscopy, phytochemical analysis.

K. H. Komexoaii, 3. b. XaamenoBa, A. K. YMmOeToBa, A. I'. buceno6aii

Kazaxckuil HaroHaMBHBIN YHUBEpcUTET M. anb-Dapadbu, Anvatsl, Kazaxcran

®UTOXUMHNYECKHUI AHAJIN3 U PASPABOTKA
MHOJYYEHUSA BUOJIOIT'NMYECKU AKTUBHOI'O KOMIIVIEKCA
HA OCHOBE CbIPbS Melissa officinalis L

AnHoTanusi. B nanHOM ucciienoBaHum ObUTHM pa3paboTaHbl OCHOBBI KOMILJIEKCHOT'O HCCIIEOBAHUS KYyJIBTH-
BHPOBAaHHOTO M TUKOPACTYIIETro pacTeHus poxa Melissa (menucca). OnpeneneHsl JOOPOKaYeCTBEHHOCTH CHIPBS:
BIIAXXHOCTB, 0011as1 30114, 30;1a He pactBopuMas B 10 % HCI, cynpdaTraas 30ma, skcTpakTuBHBIE BeniecTBa. [Ipoana-
JIU3UPOBAH MAaKpO- U MHUKPOAIJIIEMEHTHBIN COCTaB OOIIEH 30JIbI METOAOM aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIHEH.
[TpoBeneH aHain3 KOMIOHEHTHOIO COCTaBa Ha OCHOBHBIE KJIACCHI NPUPOIHBIX BemecTB. OTpaboTaHBl OCHOBHBIC
TEXHOJIOTUYECKHE ITapaMeTpbl MOTy4eHHsT OMOJIOTHYECKH aKTHBHOTO KOMILIEKCA M3 HCCIEAYEMbIX BUAOB PACTCHUH
BapbUPOBAHHEM IIPUPOBI IKCTPAreHTA, €r0 COOTHOILIEHUEM C CHIPhEM, BPEMEHH U KPATHOCTH IKCTPAKLIUH.

KaroueBsie ciioBa: Melissa officinalis L, 5KCTpaKTHBHBIE BELECTBA, BIAYKHOCTh, 00ILas 3014, 30J1a HE PacTBO-
pumast B HCI, cynbdarHas 301a, Makpo- ¥ MUKPO3JIEMEHTHBI COCTaB, aTOMHO-a0COPOLIMOHHASI CIIEKTPOCKOINS,
(uToXuMHYECKUiT aHAIH3.

OfHUM U3 MPHOPUTETOB Pa3BUTHUS OTCUECTBEHHON HAYKH M NPAKTHKH XMMHUHU MPUPOAHBIX COCIH-
HEHUH sBIIAETCsS OoJiee MOIHOE HCIONb30BaHUE COOCTBEHHBIX PECYPCOB IHKOPACTYIIErO M KyJIbTUBH-
PYEMOT0 pacTUTEIBHOTO CBHIPbst U co3iaHue 3(PQEeKTUBHBIX MpenapaToB Ha €ro OCHOBE, JOCTYITHOE IO
LEHaM U HEe yCTyTmarollee M0 KadecTBY 3apyOekHbIM aHanmoram. Cpean MpUPOJHBIX OHOJOTMYECKU aK-
THBHBIX COCJMHCHUH, MPUMEHSIEMBIX Ul JICYCHHs 3a00JICBaHUI BEPXHUX JBIXaTENbHBIX MyTeH, 0coboe
BHHMAaHHE 3aCITyKHUBACT pacTeHUs cemelictBa Lamiaceae Lind! (scHOTKOBEIE) [1].

Pon Melissa (meaucca) Bxirodaert, ot 2 1o 10 BumoB. Pacter kak copHOe pacTeHHE B calax, y A0POT,
Ha IMOJISIX, M3PE/IKa OMYAIIBIM B HIDKHEM II0sICE TOp, TaK e JaHHOE pacTeHue KylbTHBUpYIoT. Hanbonee
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ueHHbI BUI Melissa officinalis L (Menucca iekapcTBEHHAs), POJUHONW KOTOPOH SIBIETCS pailoH BOC-
touHoro Cpenm3eMHOMOpbs. KyTbTHBHPYIOT MENHCCY JIEKApCTBEHHYIO BO MHOTHX CTpaHax MHpa, TIe
OHa BXOJUT B peecTp papMaKONeHHbIX pacTeHHil.

B xyneTypy naHHOe pacteHue BBeAeHO no Bceil EBpome m CesepHoli AMepuke a B Kazaxcrane
pactenne uHTpoaylupyroT B FOxHO Kazaxcranckoii (r.1lemvmkenT), XKamOpuickoit (1.Tapas), Kei3suop-
IUHCKOU, AnMaTHHCKOW oOmactsax. Jlukopactymue Bunasl Melissa officinalis L pactipoctpanens! B 1leH-
tpanbHOU U FOxHON EBpone, Ha Kaskaze, Cpenneti u bmmkneit Asun, CepepHoii Adprke u CeBepHOi
Awmepuke [2].

bronornyeckast EeHHOCTh CBHIPhSI MEIHUCCHI JIEGKAPCTBEHHOH OOYCIOBJIEHAa KOMIUIEKCOM OHOIIOTH-
YeCKU aKTHBHBIX BEUIECTB, TAKUX KaK dHUPHBIC COCTUHEHUS, (DEHOIbHBIC BEIIECTBA, BATAMUHEI.

OenonbHble coeauHenus Melissa officinalis mpenctaBneHbl (HEeHONKapOOHOBBIMU KHCIOTaMU M MX
MPOU3BOAHBIMH, ()TABOHOMIAMH W KyMapHHAM{. AHalIM3 JUTEPATYPHBIX JAaHHBIX ITOKA3hIBAeT YTO, B
Melncce JIEKapCTBEHHOM, BeIpanieHHoW B EBpore, Oblmi uaeHTH(GUIUPOBaHbI n-KyMapoBas, (hepyioBas,
kadrapoBass u KoeiiHas KUCIOTHL. JpyruMu HCClefoBaTelnsMU OBbUIM BBISBIECHBI PO3MapHHOBas, KO-
(eitHast ¥ POTOKATEXOBAsI KUCIIOTHI .

Kpome Toro, xapakTepHBIMHU TSI JAHHOTO PAcTEHUS SIBIAETCS (PIaBOHOWABI — TJIMKO3WUIBI JIFOTEO-
JIMHA U anureHuHa. BOAHBIN 3KCTpaKT METUCCHI JIEKApCTBEHHON COAEPKHUT THIPOIN3yeMble TyOubHbIE
BemiecTBa B konndectse 4,32 % u duaBoHOM B! B Kommuectse 2,06 % [3].

IlenmeOHBIC CBOMCTBA HAA3EMHOW YaCTH MENIMCCHI JIEKAPCTBEHHON OOYCIIOBICH BBICOKAM COJEpKa-
HUeM 3¢upHoro Macna. Ero Hanbosiee XapaKTepHBIMH KOMIIOHCHTaMH SIBIISTIOTCS MOHOTEPICHBI — LIUT-
paiib, TepaHuO, HEPOJI, UUTPOHEIION, HIUTPOHEIANb. J(PUPHOE MACIO METUCCHI JIEKapCTBEHHOH cozep-
JKUT TakKe JIMHAIIOOJ, TepaHuIaleTaT, MUPIEH, N-IIUMOJI, OeTa-KapruoPpHIUIEHOKCH A, OeTa-KapropuieH
U JIpyTHe TePIeHOUIBI, MPUIEM B 00LICH CIIOKHOCTH BhIJIENICHO 1 onrcano 6onee 200 coeanHeHHN.

Bropoii rpynmoii KOMIOHEHTOB 3()UPHOTO Macia SBIAIOTCS (ESHUINPONAHOUABL, CPEeIH KOTOPBIX
HauboJiee XapaKTepHOW SIBISICTCS PO3MAapUHOBas KHCIOoTa. DEeHMIPONaHOUIBl — KIACC PACTUTENBHBIX
OpPTaHWYEeCKUX COCIWHEHHH apOMaTHYeCKOTO pA/a, KOTOpPble CHHTE3WPYIOTCS IIMKHUMATHBIM ITyTeM,
MPEUMYIIECTBEHHO Yepe3 aMUHOKHCIIOTY (heHMITaTaHuH. XapaKTePHBIM CTPYKTYPHBIM parMeHTOM SIBIIS-
eTcsi OEH30JIbHOE KOJBI0 C MPUOSIMHEHHON K HEMY Pa3BETBICHHON TPEXyTIEPOIHON Ienbio. DeHumpo-
MaHOWBI 00TaAI0T MHUPOKUM CIIEKTPOM (YHKIHA — 3aIATa OT TPABOSAHBIX XKUBOTHBIX M MHKPOOHBIX
3a00JIeBaHM, 3alIUTa OT YJILTPA(HUOIETOBOTO CBETA, CIIYy>KAT CTPYKTYPHBIMH KOMIOHEHTAMH KJIETOYHBIX
CTHEOK, MTUTMEHTOB, BBIMIOJHSIOT POJIb CUTHAIBHBIX MOJIEKYyJ. DEHUIITPONaHOU B! IPENCTABIICHBI TaKKe
STUIIOBBIM 3(QHPOM PO3ZMAPHUHOBOM KHCIOTHI, KOGEHHONH KUCIOTON, XJIOPOr€HOBOM KHUCIOTOM, N-KyMapo-
BOH KHCJIOTOH, (epysoBOM M cHHAIMOBOW kucioramu. CopepkaHUE PO3MapHHOBON KUCIOTHI B JIUCTHIX
Menucchl coctasiset oT 0,54 1o 1,79% [4].

JIMCcThS MeNmUCChl colepKaT TakKe TPUTEPIIEHBI — YPCOJOBYIO U oyieaHoNoByto KUCIOTH (0,50% u
0,17% COOTBETCTBEHHO) M X MPOU3BOIHBIE, TEPIICHOUIBI — TIIFOKO3H/IBI HEPOIa, TepaHuoIa, HePOIOBOU
KHUCIIOTHL. B HUX HaliieHbI ropeun, KyMapuHbI (3CKyJeTHH), 10 5% AyOUIbHBIX BELIECTB, STHTapHAas KHC-
JI0Ta, CAM3b, TeTpacaxapuj cTaxuo3a (COeAMHEHHE IBYX OCTaTKOB raJlakKTO3bI C TIIIOK030i U PYKTO30ii),
kapotuH (0,007-0,01%), sutamunst C (0,15%), B1, B2, E [1, 2].

Menucca HaXOQUT MHUPOKOE MPUMEHEHNE B MEIUIIMHE, B MappIOMEPHO-KOCMETHYECKOIN 1 MUIIEBON
MPOMBIIUIEHHOCTSIX BO MHOTHX cTpaHax. CpIpbe MeJIHcChl 00JafaeT CeJaTHBHBIM, CHa3MONUTHUECKUM,
MMMYHOMOYJTUPYIOIINM, aHTHACIIPECCUBHBIM, AHTUTHCTAMUHHBIM, aHTHOKCHUIAHTHBIM, IPOTUBOBOC-
MATATENBHBIM B aHTUMHUKPOOHBIM neiicTBHeM. Kpome Toro oOHapy»eHO, 9TO 3TO pacTeHue oOyajaer
MIPOTHUBOBHUPYCHOM aKTUBHOCTHIO B OTHOIIIEHUH BUPYCHBIX HH(EKINH, TaKMX KaK Oclia, TPHIL, Teprec [5].

JlexapcTBEeHHBIC CPEICTBA, B COCTaB KOTOPBIX BXOJUT MEINCCA, 00IaJAl0T BEIPAXKCHHBIMH yCIIOKOH-
TEIBHBIMH, CIIA3MOJINTHYECKIMH W BETPOTOHHBIMU CBOWCTBAMH. Y CTAHOBJIEHO, YTO MEJHCCA MPOSBISET
JIETKOE CHOTBOpHOE JnelicTBue. Takas (hapmMakojoruueckas akKTHBHOCTH OOYCIIOBIHMBAETCS B OCHOBHOM
KOMIOHeHTaMH 3¢upHOTo Macia. CeqaTMBHOE M CIa3MOJIMTHYECKOE NICHCTBUE MPOSBISACTCS MpPU MpH-
MEHEHHH HeOOIBIINX 7103 MEJIHCCHI, a TIOCeIyIolIee X YBeIMIeHNE He YCHITUBAET 3TUX 3 deKToB [6].

B cemenax mMenmcchl IeKapcTBEHHOM copepkutcs 10 20% KUPHOTO Macia Tak ke COAEPKUTCA J0
20% >xupHOTO Macia.

Hacrolika Menucchl MpOSBISET MPOTEKTHBHOE NEHCTBHE NMPH 3KCIIEPUMEHTAIBHOHN SA3BE KENyIKa.
[Ipu 3TOM yCTaHOBIIEHO, YTO OHA YCHJIMBAE€T MOTOPHUKY JKETyaKa, 00JlafaeT KeTIeTOHHBIMA U TeMOCTa-
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TUYECKVMH CBOHCTBaMH. Ha MOIOMIBITHBIX )KUBOTHBIX YCTAHOBJICHO CIa3MOJIUTHUECKOE IEHCTBHE MEITUC-
cel. Ee HacTolika yMeHbIIaeT HampsHKeHHE TIIaJKAX MBI KUIICYHUKA, TPOSIBIAET OpPOHXOINTHIECKHE
CBOMCTBAa. D(QUpPHBIE Macja MEIHUCChl MPOSBISECT MPOTUBOBOCTIAIUTEIbHBIE, O0aKTEPUOCTATHUECKUE U
MPOTUBOBHUPYCHBIC CBOWCTBA. SIMOHCKMMH YYCHBIMH TPOBEACHO HCCICIOBAHUE MPOTHBOMUKPOOHOW aK-
THBHOCTH KOMIIOHEHTOB 3(hUpHOTO Macina pacteHun Melissa officinalis L B OTHOIIEHUM psila MaTOTEHHBIX
rpuboB W MHKpoOakTepuii TyOepkyie3a. Hambonee akTUBHBIMH OKa3adUCh albACTHABI (IIUTPAIb,
UTPOHEIANB), 2 MEHEEe aKTHUBHBIMH — CIIUPTHI (TepaHuod) 3pUPHOTo Macia pacTenus [7].

Lenpio HaAyYHO-HCCIIENOBATENBCKON PabOTHI ABIsIETCS 000CHOBAaHUE BO3MOXKHOCTH HCITOIE30BAHUS
KyJIbTHBHPOBAaHHOTO W JAWKOpacTymero Buna Melissa officinalis L, WHTpOIYyIHPYEMOTO B YCIIOBHSX
AJMaTHHCKOH 00JIACTH ISl TTOJTYYEHUS SKCTPAKTa C MOCISAYIOUIUM H3YYCHHEM XUMUYIECKOI0 COCTaBa.

O0BekTaMu UCCIeI0BaHUS CIIy)KaT 00pa3ubl pacTeHus ceMelictBa Lamiaceae pon Melissa (menuc-
ca) u ee Bun Melissa officinalis L (Mmenmucca nekapctBeHas). ChIpbe HHINBHIYAITBHO KYJIETHBHPOBAHHOTO
Ha DKCIIEPUMEHTAIILHOM ydacTKe JJabopaToOpHu JIEKapCTBEHHBIX PACTEHUN MHCTUTYTa (UTOMHTPOMYKIHH
u OoTaHuku npu MUHHCTEPCTBE Hayku u oOpa3oBanus PecnyOnmku Kaszaxcran, ropoga Anmartel u
JIUKOPACTYIIMI BUJ MEITUCCHI JISKAPCTBEHHOHN 3arOTOBIICHHON B ATMATHHCKOW 00J1acTy.

JKCHepuMeHTATbHAS YaCTh U 00CyKIeHHe

JloOpokadecTBEHHOCTb CHIPbS OMPEENIeTCS €ro BHEIIHHMHU MPH3HAKaMH M YHCIOBBIMH TOKa3aTe-
JSIMU (BIIQXKHOCTB, 30JIbHOCTD, COJIEpKAHHUE AKCTPAKTUBHBIX BEIIECTB).

Bce moxkazatenu mo0poKaueCTBEHHOCTH ompeneisuuch mo meromgukam 1'® PK, EBpormefickoit
®dapMakonen U APYruMU JTUTEpaTypHBIMU HcTOUHUKaMU [8, 9]. JlaHHBIE TpecTaBIeHbI B TadmuIle 1.

Tabnuua 1 — YucnoBble nmokaszatenu 100pOKauecTBEHHOCTH pacTeHuu Buja Melissa officinalis L

Pactenue Melissa officinalis L
IToka3zarenu 100pOKaYECTBEHHOCTH - -
KYJIbTUBHPOBaHHBII JIIKOPACTYIIHN
Bnaxunocts, % 5,36 4,42
OO6mas 30ma, % 7,91 10,60
Cynbtatras 3012, % 15,36 15,74
HCl 30ma, % 13,80 14,68
ConiepxaHue SKCTPaKTHBHBIX BetecTs (70% crupT) 41,40 38,03

Kak BHIHO W3 NaHHBIX, IPEACTABICHHBIX B Tabiuue 1, conepkaHue BIaru B pacTEHUH KyJIbTHUBH-
poBaHHOTO 6uda (5,36%) Gonple, yeM coaepkaHue B 00pasle AUKOpacTylero Buaa pacrenun (4,42%)
MEHBIIE.

ConepxaHue SKCTPAKTHBHBIX BELIECTB B JEKAPCTBEHHOM PAacTUTEIHHOM ChIPbe—BasKHBIN YHCIOBON
MI0KAa3aTeNb, ONPEACISIOMNA ero 100pOKaueCTBEHHOCTh, OCOOEGHHO U TeX BHIOB CBHIPbS, Y KOTOPBIX
KOJINYECTBEHHOE OIIPEIeNICHNE IeHICTBYIOIUX BEIIECTB HE IPOBOJUTCS.

B 3aBUCHMOCTH OT XUMHUYECKOTO COCTaBa JEKAPCTBEHHOTO PACTUTEIBHOTO CHIPbS M HCIIOIB3yEMOTO
PacTBOPUTENS B U3BJICUCHUE NIEPEXOAAT T WIM MHBIE ACHCTBYIOIINE U COMYTCTBYIOIINE BELIECTBA.

PacTBOpuTenp, KOTOpBIN ciienyeT OpaTh NPH ONPEAETICHUH 3KCTPAKTUBHBIX BEILIECTB, YKa3aH B
cootBetctBytomieit HT/] Ha mauHbBIN BUA ChIphs. OOBIYHO 3TO TOT € PAacCTBOPUTENb, KOTOPHIA MpUMe-
HSIOT MIPU TPUTOTOBIICHHH HACTOWKU HJIM SKCTPAKTa U3 3TOTO CHIPbs. Yale BCero 3To 3TUIIOBBIN CITUPT
(50 umm 70%-Hblit) MK BOJIA.

U3 nmansbpix Tabnmuel 1 cieayer, 4yTo HawOOJbIee KOJMYECTBO IKCTPAKTHUBHBIX BEIECTB H3BIIC-
KaeTcs KyJIbTHBUPOBAHHBIM BUIOM PacTEHHS.

B pactuTensHOM ChIpbE NMPOBOIUTCS ONpEAETeHUE 306l 00IIeH, cyabhaTHONW 30JbI, 30JIbI HEpac-
tBOpuMOii B 10%-n0it HCI, koTOpas npencrapnser co0oi ocTaTok mocie oopadboTku obmieit 3061 HCI
COCTOUT B OCHOBHOM W3 CHJINKATOB, SBIISIOIIUXCS JUII HEKOTOPHIX OOBEKTOB €CTECTBEHHOW COCTaBHOW
YacThlO, HO Yalle pe3yJbTaTOM 3arpsi3HEHUs] CBIPbS MECKOM, 3eMJIeH M KaMmelIKamMH. TakuM o0pa3zom,
MIOBBIIICHHOE COAEPKaHUE HEPACTBOPUMON B COJIIHOM KHMCJIOTE YacTH 30JbI YKa3bIBACT HA 3HAUUTEIIBHOE
coJiep)kaHUE B PACTHTEIBHOM ChIpbe MHHEpPaIbHOW NpuMecd. KommdecTBo cynb(paTHON 30JBI COM3ME-
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PUMO C COepKaHHEM METaJUIOB B PaCTeHHSIX, OOpa3yIONINX HepacTBOPUMBIE B Boje cynbdarel. Coxep-
KaHWE BCEX BHUJIOB 30Jbl B HAJ3€MHOW YaCTH PACTEHHUS HE TPEBBIIAET MAKCHMAIBHO MPHEMIIEMOTO
3HAYCHUS TS (hapMaKOIeHHBIX 00pa3IoB.

CrenyromuM mnapaMeTpoM ONpEIeTeHUs SBISETCS MHUHEpalnbHBIM cocTaB. Mccnemyembie BUABI
pacTeHUH OTIIMYAIOTCS BRICOKHM COJICPIKaHUEM 30JIbI.

MuHepanbHBIE 3JIEMEHTHI 110 MX COAEPIKAHMWI0 B PACTEHUM JENAT HAa MaKpOdJIEMEHTHI, MUKpOJJie-
MEHTHI U yIbTpaMuKpodiaemMeHTsl. K makposnementam otHocsTcs Na, K, Ca, Mg ux comepxaHue B 30J¢
M3MepseTcs COTBIME JIOJISIMU TporieHTa. MukpoanemeHTsl: Zn, Cu, Ni, Mn, Fe.

B magzemHo#t wactu comepxkarcs mMakpoaneMmeHTH: K, Ca, Na, Mg; mukpoanementel: Mn, Fe, Cu,
Zn, Ni. Kanuii u wampuii ATPalOT BEAYUIYIO POJIb B PETyJIUPOBAHUH BOIHO-COJICBOrO OajlaHCa W KHUC-
JIOTHO-ULIEIOYHOTO paBHOBECHSA oOpraHu3Ma. Kanbyuii WUrpaeT OTPOMHYIO pOJIb B KU3HEAEATEIHHOCTH
YeJIoBeYecKoro opranmsma. B oprarmsme denoseka comepxurcs 1000-1200 T xampmus, 99% - BrirodeHo
B KOCTHYIO TKaHb, ICHTHH, dMajlb 3y00B, a 1% urpaer UCKIIIOUUTEIHFHO BAXKHYIO POJIb KaK BHYTPUKIICTOY-
HBIH KaJbIMH, KATBIIUHA KPOBU M TKAHEBOH KUJKOCTH, TO €CTh UIPAET BKHEHINYIO POJIb B JOPMHUPOBa-
HUU KocTel. Maenuii ydacTByeT BO MHOTHX MpPOIECCaX, MPOUCXOIAIINX B OpPraHU3MEe — B BEIPA0OTKE
SHEepPTrUH, YCBOCHWHU TIIOKO3BI, Tepefade HepBHOTO CHTHANa, CHHTe3e OEIKOB, MOCTPOSHHH KOCTHOW
TKaHW, PEryJSUH paccliableHnss W HANPSHKEHUs COCYIOB M MBI, Mapeaney BIUSIET Ha pa3BUTHE
CKeJIeTa, y4acTBYs B IpoIlecce OCTeoreHe3a, a Mo3TOMY HeoOXOIUM JUIsi HOpMaJIBHOTO pocTta. Mapranen
Y4acTByeT B PEakIUsIX IMMYHHUTETa, B KDOBETBOPEHHUH U TKAHEBOM [IBIXaHWH, ITOAJIEPKUBAET PETPOTYK-
TUBHBIE (YHKIUH, yYaCTBYET B PETYJSIHMU YTJIEBOJHOTO W JIMIMHIHOTO OOMEHA. [[unKk BXOAMT B CTPYK-
Typy aKTHBHOTO IICHTPa HECKOJIBKUX COTEH MeTauiodepMeHToB. OH HEOOX0 UM /sl (PYHKIIMOHUPOBAHHUS
JHK- n PHK- momumepas, KOHTPOJIHPYIOIIUX MPOIECCHl Mepenayd HacleJICTBEHHOW HH(QOPMAIHUUA |
OmocuHTe3 OENKOB, a TeM CaMbIM M perapaTHBHbIE MPOIECCHl B OpraHu3Me. Hukenb y4acTByeT B CTUMY-
JMPOBaHUH MPOLIECCOB KPOBETBOPEHHMS, aKTUBAIIMU HEKOTOPHIX (hepmeHTOB. OH 00MagaeT BHICOKOMH CIIO-
COOHOCTBIO YCHIIMBATh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE TPOIIECCHl B TKaHsIX. Hukenb B coueTaHuu ¢
KOOaIbTOM, JKEJIe30M, MEIbI0 yJacTBYeT B MPOIECCaX KPOBETBOPEHHS, a CAMOCTOSTENFHO - B OOMEHe
JKHPOB, 00ECIICUCHUH KIIETOK KHCIOPOAOM. B ompeneneHHbIX 103aX OH aKTUBU3UPYET JICHCTBUE WHCY-
muHa. JKene3o sBIseTCS BaKHEUIIMM MUKPOIJIEMEHTOM, NMPUHHMAET y4acThe B JIBIXaHUH, KPOBETBO-
pEeHIH, IMMYHOOHOJIOTHYECKUX M OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKINAX, BXOAUT B COCTaB OoJjee
100 ¢pepmentos [10, 11].

B o0meit 301e METOAOM aTOMHO-a0COPOIIMOHHOW CIIEKTPOCKOIUEH OMpeAesieHO CoAepiKaHue
Makpo- ¥ MHKPO3JIMEHTOB. JlaHHBIE TpecTaBneHsbl B Tabnuie 2, 3.

Tabnuna 2 — Coaepsxanue makposnementoB — K, Ca, Na, Mg

Pacmenue Melissa officinalis L
MaKpO3JIeMeHTbI
KyJIbTUBHPOBAHHBIN, % JUKopacTymuii, %
K 1.173-10° 0.737-10°
Na 0.802:10° 0.221-10°
Ca 0.639:-10° 0.17810°
Mg 0.313-107 1.401-107
Tabnuna 3 — Coaepskanue MukpossieMenToB Fe, Zn, Mn, Cu, Ni
Pacmenue Melissa officinalis L
MI/IKp03J'IeMeHTLI
KyJIbTUBHPOBAHHBIN, % JUKOPACTYIIH , %
Cu 0.716:10° 0.394-10°
Fe 4.387-10° 1.266:10°
Mn 0361107 0.677-10°
Ni 0 0.502:10°
Zn 0.486:10° 0.335-10°

— 108 ——



ISSN 2224-5308 Cepus 6uonoeuueckas u meouyunckas. Ne 3. 2018

W3 pgasHbIX Tabmmi 2 ¥ 3 cienyer OTMETHTh, YTO HauOoJblIiee KOJIMYECTBO MAaKpO- U MHUKPOJJIe-
MEHTOB COCTaBIIieT B pacTeHuM Melissa officinalis L nuxopactymero Buma. B Ham3emHON Macce
KYJbTUBUPOBAHHOIO M JHKOPACTYILIEro BUAA JOMMHHMPYIOUIMMHU MHKpO3JIeMEHTaMM siBisiercsa Fe. B
KyJbTUBUPOBAHHOM BHJI€ PACTCHUSI OTMEUECHO MOBBIIICHHOE COJIep:KaHne MakpolieMeHToB Kak K, Na, Ca
a B mukopactymem Buae Mg u K. ConeprxaHue TsHKENBIX METAJIOB HE MPEBBIIIACT MPEIeIbHO JOIyC-
THMBIX HOpM [11].

[IpoBeneH cpaBHUTENBHBIN (DUTOXUMHYECKUN aHAIM3 HAJA3EMHONW MAacChl PACTCHHS Ha OCHOBHBIC
KJIaCChl OMOJIOTHYECKH aKTUBHEIX BelllecTB. JlaHHbIe TIpe/icTaBleHb! B Tabmue 4.

Ta6nuua 4 — Outoxumuueckuii ananus pacrenun Melissa officinalis L KynbTUBUPOBAHHOTO U TUKOPACTYIIETO BHAA

Melissa officinalis L
FAB IIposBuTenu = -
KYJIbTUBHPOBAaHHBII UKOPACTYIIHN
VYrneBonsl 0-TOIYHUJINH 3eneHblid 3eHbIi
KAK Cunuit CuHuit
JyOunbHbIE BemecTBa — —
FeCl, Cunnit Cunnit
NH; Kentoe Spxo-XKentoe
DraBOHOUABI AlCl; Spko-xenroe Slpko-xentoe
SiHNO OpaHxeBo-KpacHoe OpamxeBo-KpacHoe
Kapotunounnpt KMnO, OoeciBeurBaHne ObeciBeunBaHme
docdopHo-MoanbaeHOBAs
AJKanouast Gop A O6ecrBeunBanne ObeciBeunBaHue
KHCIIOTa
AMHHOKHUCIIOTBI Hunrunpun ®duosneroBoe ®duoneToBoe
MoueBuHa Kopuunesoe Kenro-xopuuneBoe
KapOoHoBbIe KHCIOTEI
MgACZ - —

DUTOXUMHUYECKUM aHAIN30M C HCIOJb30BAaHHEM IHArHOCTHPYIOUIMX IPOSBUTEICH B HAA3EMHON
yacTH, pacteHnn Buna Melissa officinalis L Opimm 0OHapy>keHBI OCHOBHBIE rpymmbl BAB, Takume kak
IyOWIIbHbBIE BEIeCTBa, aMHHOKHUCIIOTHI, alIKaJoubl, (PeHOIbHBIE COSNUHEHUS, OPraHMYECKHUE KHUCIIOTHI,
(aBoHOMIBI, KAPOTUHOUAKI [12].

Metonom OymaxHO# Xxpomarorpaduu mpyu UCHOIb30BAHUH JOCTOBEPHBIX 00PA3IIOB B HCCIEIYEMBIX
BUJIOB paCTCHUH WACHTH()UIIUPOBAHBI YTIIEBOBI 1 AMUHOKHCIIOTHI.

OnrtumanpHasi TEXHOJNOTHUS BBIIENEHHs JKCTPaKTa M3 PACTCHUH MENUCCHl Oblla pa3paboTaHa c
yuerom TpeboBanmii ['® PK k mepepaboTke pacturenpHOTO Chipbs [13, 14].

BaxHbIM napamMeTpoM B TEXHOJIOTHH IOIyYEHHs PACTUTEIIHOIO SKCTPAKTa SBJSIETCSI COOTHOILECHHE
CBIpbs M pacTBopHTens oT 1:4 mo 1:8. [To 5t Ham3eMHOM YacTH SKCTparupoBaiu pa3HbiM o0beMoM 50%,
70%, 90% stunosoro crupra. IIpu 3ToM noCcTOSHHBIME (haKTOpaMH Mpolecca HKCTPAKLIMU OBLIH: BpeMs
skcTpaknuu (24 waca) m Ttemmeparypa (23-25°C). JlaHHble mapaMeTphl IONYYEHHUS PACTHTEIHLHOTO
IKCTpaKTa MPEACTABICHBI B TAOIHIIE 5.

Ta6m/1ua 5- OHpeZ[eJ'IeHI/Ie OIITUMAJIBHOT'O OKCTpAareHTa AJisd SKTPaKIUU pacCiIeayeMOro Chipbs

p T.9¢ KonuuecTBo cyxoro skcrpakra,%
crgﬁ; aCTBOPUTEIN Z’o‘jlasi cc’)nst m(r):v (w1) Melzssavoﬁicmahs L _
KyJIbTUBHPOBAHHBIH JUKOPACTYIIUH
1:4 0,528 0,783
5 50% STUIOBBIA CIUPT 24 23-25 1:6 2,501 2,670
1:8 5,124 8,574
1:4 2,604 3,211
5 70% 3TUIOBBINA CIUPT 24 23-25 1:6 3,25 4,454
1:8 7,94 10,264
1:4 0,447 0,695
5 90% STUIIOBBIN CIUPT 24 23-25 1:6 1,121 1,880
1:8 3,344 3,212
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W3 maHHBIX TaOIUI[ CIelyeT YTO ONTUMAIIbHBIM 3KCTPareHToM okazanoch 70%-HbIi STaHon. Ham-
OOJBITIHIT BBIXOJ TIPOIICHTHOTO COJAEPKAHMSA dKCTpPaKTa IMOKa3bIBaeT dKCTparupoBanue 70%-HBIM 3TaHO-
JIOM TIPH COOTHOIIICHH CBHIPHE: IKCTPAreHT 1:8 KOJUYIECTBO CYyXOro dKCTPAKTa B KyJIHTHUBHPOBAHHOM BHIC
coctaBmio 7,94%, a B mukopactyiem 10,264%.

Eme omHMM Ba)KHBIM TapaMeTPOM B TEXHOJIOTUM TOJYYSHHS DKCTPAKTOB SBISIETCS COOTHOIICHUE
BBIOPAHHOTO PKCTPAreHTa ¢ ChIpbeM. I onpenesieHus] ONMTHMAaTEHOTO 00beMa, BEIOPAHHOTO KCTpareHTa
U3MEHSIOT COOTHOIICHHE CBIphs U pacTBoputeis oT 1:5 go 1:8. o 5 r Ham3eMHON YacTH KyJIbTHBUPO-
BAaHHOTO W AWKopactyero Buna Melissa officinalis L 70 % stunoBoro cnupta. IIpu 3ToM HOCTOSSHHBIMU
(dakTopamMu Tporecca SKCTpaKIUKU OBLIM: BpeMs dKcTpakumu (24 daca) m Temmeparypa (23-25°C).
JlaHHbIC IpEACTABICHEI B TAOIHUIIE 6.

Tabmuma 6 — OnpeneneHue ONTUMAIBHOTO COOTHOIICHUS CHIPhS U OKCTpareHTa

Macca cbipbs, T const 5 5 5
Bpewms skcTpakuuu, yac const 24 24 24
Temnepatypa sxctpakuuy, °C const 23-25 23-25 23-25
CooTHoIIEHHE ChIPBS (T) M SKCTpareHTa (M) 1:4 1:6 1:8

KYJIbTUBHPOBAHHBIH 3,5 5,0 9,5
V, 00beM OTGHUIBTPOBAHHOTO IKCTPAKTA, MII

JIUKOpACTyIui 4,0 6,7 11,3

KYJIbTUBUPOBAHHBIH 1,76 3,25 5,24
KommuectBo skcrpakimu, %

JIIKOpacTyLIUH 2,24 4,62 6,89

[Ipu BeIOpanHOM 3KcTpareHTe (70 %-HBIM 3TaHON), ONTHMAIBHBIM OKa3all0Ch COOTHOIIICHHUE ChIPhE-
9KCTareHT 1:8 B KyJIbTHBHPOBAHHOM BHIE KOJIMYECTBO DKCTPAaKTa COCTAaBWIO 5,24% a B AMKOPCTYIIEM
Buze 6,89%; npu tenmeparype 24-25°C u Bpemenu 24 yaca.

LenecooOpa3HOCTh OIpeneNeHrsT NapaMeTpoB ‘‘ChIPhE-IKCTPAreHT” OmpenessieTcs MpexXIe BCEro
SKOHOMHUYECKHMH COOOPKEHISIMMH, TaK KaK ISl IPOMBIIIIEHHOTO MPEANIPHUATHS, BOIIPOC O KOJINIECTBE
MCIOJIb3yEeMOT'0 SKCTPAreHTa SIBJIAETCS CYIIECTBEHHBIM.

OnpeneneHue BpEMEHN dKCTPaKIUH ABISETCA BaXKHBIM IapaMeTPOM, TaK HY>KHO OINpPEEINUTh, KOTa
M3BIIEKAETCS BECh KOMIUIEKC OHMOJOTMYECKWH aKTHBHBIX BEIIEeCTB. BBUIO WM3y4eHO BIUSHHE BPMEHU
SKCTPAKIMHA PATUTENBHOTO CHIPhS Ha BBIXOJ AKCTPaKTa. DKCTparupoBaHue mpoBoamiaoch 70%-HbIM 3Ta-
HOJIOM TIPH COOTHOILCHHH ChIpbe: SKcTpareHT 1:8. JlaHHbIe npeacTaBieHsl B Tabaue 7.

Tabnuua 7 — OnpenencHue BpeMEHH SKCTPAKIIHN

JkcTpareHT (M), const 70 %-ubrit oTanon | 70 %-Hbrii oTanon | 70 %-HBIH STaHON
CootHomeHue coIpbs (T) U 9KCTpareHra (M), const 1:8 1:8 1:8
Bpewms, (4ac) 24 48 72
V, 00beM OTUIBTPOBAaHHOTO KyJIbTHBHPOBAHHbIH 17 2 7
9KCTpaKTa, M UKOPACTYIIH 13 8 11
KyJIbTUBHPOBaHHBIH 0.3939 0.0605 0.1365
Beixon cycranmmn, %
JIIKOpacTyLuH 0.2902 0.2785 0.2336

Ha ocHoBaHuUif 3TUX pacCyXKJI€HUN W MOJYyYEHHBIX JaHHBIX, ONTUMAJIbHBIM OKA3aJIOCh CJIEAYIOIINI
pexxum: akcTpakius 70% 3TaHoIOM B TeueHHH 244dacoB mpH Temmeparype He Oosee 23-25°C npu cooT-
HoIeHu# chipbe:dkerpareHT 1:8. Ilpu TakoM pexume KONMMYECTBO SKCTPAKTa COCTABHIIO B KYJIBTHBH-
poBarHoM BHze 0.3939 % , B quxopctymiem 0.2902 %.

BuiBoasbl. [lo pe3ynbpraTaM HayYyHO-HCCIEAOBATEIBCKONH PaOOTHl OBUT MPOBEACH CPABHUTEIBHBIHN
aHaJIM3 XUMHYECKOTO COCTaBa HAaJ3€MHOH YacTH KyJbTHBUPOBAHHOTO W JWKOPACTYIIETO BHUIa PACTCHHMS
pona Melissa (Melissa officinalis L) cemeiictBa Lamiaceae; OTpabOTaHBl TEXHOJIOTHYECKUE TAPAMETPHI:
Pa3IMYHBIX KOHIEHTPAIM KCTPAareHTOB; 3aBUCHMOCTh COOTHOIIEHHS CBHIPBSl - PacTBOPUTEND; 3aBUCH-
MOCTh TIpOLIecCca OT BpEMEHHU W YHCIa SKCTpakiuid. ONTHMaIbHBIM YCIOBHEM IS [TONYUYECHUS! PACTUTENb-
HOU cyOcTaHIMU sBisieTcsl 3KcTpareHT 70% 3TUIIOBBIM CIUPT, COOTHOLIEHUE SKCTPAareHTa W ChIpbs 1:8,
BpeMs IBYXKpPATHOM 3KCTpaKIuu 24 qaca, temmeparypa 23-25°C.
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K. H. Koemeko0aii, 3. b. XanmenoBa, A. K. YmoertoBa, A. T. bucenoaii
On-Oapabu ateiHmarsl Kazak yiTTeiK yHEBEepcuTeTi, AnMaTsl, Kazakctan

Melissa officinalis L OCIMIIT'T HET'T3IHIE ®UTOXUMHUAJBIK AHAJIN3 KKACAY
KOHE BUOJIOI'UAJIBIK BEJICEHAI KEIIIEH AJTY

Annoranus. by 3eprreyne Melissa (Melissa officinalis L) TYKbIMIAChIHA XKaTAThIH OCIMJIIKTIH MOJICHHU XKOHE
*abalbl TYpJEpiHiH KeleH Il Herisi keTiaipinai. [1ukizaT cananbulbIFbl: BUIFAIIBUIBIK, JKaimsl Kyiaaitik, HCl-na
epIMEeHTIH KYJIIUIK, CylbhaTTsl KYJIUTK, SKCTPAKTUBTI 3aTTap aHBIKTAIIbl. ATOMIBIK-a0COPOLMSIIBIK CIEKTPO-
CKOTIMSUIBIK QJIICTICH JKaJIIbl KYJAUIUIIKTIH Makpo- »KOHE MHKPOIEMEHTTIK Kypambl TajjaHiabl. Tanmay KomIo-
HEHTTIK KYpPaMHBIH HETi3ri KjiacTapbl TaOWFfH 3arTap. 3epTTENiHINl OTHIPFAH ©CIMIIK TYPJIEpIHEH SKCTpPareHTTiH
TaOWFATHIH, OHBIH INHKI3aTIEH KATBIHACHIH, SKCTPAKTLIEY YaKBITBI MEH JKULIITIH €3repTe OTBIPHIN, OHOJIOTHSIBIK,
OernceH 1l KemeH i aTy TEXHOJIOTUSICH OHICII/II.

Tyiiin ce3nep: Melissa officinalis L, S5KCTpaKTUBTI 3aTTap, BUFAIABUIBIK, xaimmnbl Kyianutik, HCl na epimeiitin
KYJAUTIK, CyJb)aTThl KYJIAUTIK, MAKPO- KOHE MUKPOIJIEMEHTTIK KYPaMbl, aTOM/IBIK-a0COPOLMSUIBIK CIIEKTPOCKOIIHS,
(DUTOXMMHSIIBIK aHAIIH3.
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