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The maintenance of osmotic pressure inside the cell under conditions of different salinity of the
aquatic environment is carried out by two mechanisms: a change in the concentration of organic
osmotically active substances in the cytoplasm and a change in the content of inorganic ions in it [6,7].
The molecular aspects of adaptation of prokaryotes to changes in the salinity of the aquatic environment
have been established [8]. According to [9, 10], NaCl in concentrations higher or lower than optimal, but
still within acceptable limits, can play the role of a stress factor that causes morphophysiological and
behavioral changes in organisms. The influence of salinization of water bodies on the stability and change
in the structure of the population of organisms of aquatic organisms has been established [11,12,13].

On the other hand, in studies by Loukas et al. shows that the salinity level of the reservoir is a less
significant limiting factor than expected. The formation of biocenoses of salt water bodies is influenced by
a combination of factors such as pH of the environment, oxygen content and ionic composition of water,
anthropogenic impact, hydrological and geographical characteristics of the reservoir, and paleoclimatic
parameters [14,15,16, 17]. The influence of climatic conditions on the landscape is shown in the work on
the basis of a model of biological and ecological productivity of landscape systems of the South
Kazakhstan region, including Almaty, Zhambyl, Turkestan and Kyzylorda regions using long-term data
from 32 meteorological stations located in the region [18].

In this regard, the purpose of the study was to study the effect of saline raw materials on the
biodiversity of microflora in the Dzhaksy-Klych and Buga-Dzhaily lakes located in the south of
Kazakhstan.

Objects and methods of research. As a research objects were used salt-containing raw from lakes
Dzhaksy-Klych and Buga-Dzhaily: halite, halite-sulfate, sulphate, sulphate-magnesium salt, brine, surface
brine (halite layer), brine (sulfate formation) etc.

Lake Dzhaksy-Klych —the biggest salt lake of the Caspian lowlands located in the Aral sea region.
The lake is of marine origin and consists of two parts with an area of 18 and 58 km. The thickness of the
salt deposit is about 2 m.

Lake Buga-Dzhayly is one of the largest lakes in the system of salt lakes located in the Suzak district
of Turkestan region. Every year, up to 150 thousand tons of table salt is extracted by open method.

Sampling was carried out in accordance with GOST 33770-2016. Samples were taken from the
Dzhaksy-Klych Deposit by “ONYX-R” LLP and the authors of the article; from the Buga-Dzhaily
Deposit- by “As-Dinar” LLP.

Microscopic studies were performed using "Tauda" and "Mikmed-5" microscopes, light microscopy
methods.

Microorganisms were isolated and cultured on the appropriate nutrient media: heterotrophs - on MPA,
micromycetes - on Chapek medium, enterobacteria-on Endo-Ploskirev medium. Haloresistance of isolated
cultures of microorganisms was determined by their ability to grow at various concentrations of NaCl
from 0 to 20%.

In the study of sulfur-containing raw materials, a mass spectrometer with inductively coupled plasma
was used, the elements were determined in accordance with ST RK ISO 17294-2-2006. Chemical analysis
was carried out according to GOST 13685-84 Research conditions: temperature-250C; humidity -83.0%;
pressure-714 mm Hg.

Statistical processing of the results was performed by calculating the arithmetic mean and the
standard deviation. All determinations were carried out in 3-and 5-fold repetitions. The data was processed
using an IBM Pentium personal computer based on Excel application software packages.

Research results and discussion. To use salt-containing raw materials from two salt lakes in the
South of Kazakhstan as bases for cosmetology products, it was necessary to make sure that they were
harmless to human health. In this regard, physical, chemical and microbiological studies were carried out.
In previous studies (Aladin et al., 2008), it was found that the content of sulfates in the Aral sea salts
exceeds 31% (of the total amount of salts), and sodium chloride is only 54%. The ionic composition of the
salts is as follows: sodium - from 2.83 to 13.73%; sulfate-ion-7.5-30.14; calcium - up to 1.08; magnesium-
3.03; potassium-0.93; carbonate-ion-0.18; chlorine-2.09; water - up to 55.23%. The analysis of the
elemental composition of salt samples taken during expedition trips in 2019 from the dried bottom of the
Small Aral sea revealed the predominance of magnesium, potassium, calcium, iron and copper ions in
them (table 1). The chemical composition of the Aral salts belongs to the chloride group, although in some
cases there are also deposits of sulfide compounds, while the proportion of sodium chloride in samples
from 15 sampling points is 89.98%, and sulfates-no more than 2.0%.
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Table 1 — Chemical composition of salts of the bottom of the Small Aral sea (main components)

Elements Mas. % mkg/l
B 0,001039747 593,7200
Mg 0,046351029 63073,6600
Al 0,003912761 78,0350
P 0,005430454 203,2210
K 0,018169232 11514,1000
Ca 0,236304506 67786,4576
Ti 0,000126723 5,2341
Fe 0,025324563 1263,2342
Cu 0,002123332 2132,5411
7n 0,002343253 3,1234
Ag 0,000045364 2,2534
Co 0,000012432 0,3243
Ba 0,0006243001 7,2364
Cr 0,0034524321 32,4323
Ni 0.000254364 4.6300
Mo 0.0000354231 15,6534
Na,S0, 1,89 1,98 g/l
NaCl 89,98 1188,98 g/l

Due to the fact that the Aral sea region is characterized as an agro-industrial region where a variety of
pesticides are widely used for agricultural production, analyses were conducted for the content of
pesticides in samples of salt-containing samples. In the analyzed samples was not detected biphenyl,
diphenylamine, but is revealed acetamiprid, phenhexamid, pholpet-like compositions, tetrahydrofolate. In
total, about 400 active substances were searched on LC-MS/MS and GC-MS/MS. Almost all compounds
were found on GC-MS/MS, acetamiprid on LC-MS/MS. Comparing the detector responses (peak size), by
far the largest residue was found for phengexamide (a fungicide) used to protect against the gray mold
Botrytis cinerea in crops including strawberries, raspberries, or blueberries. Other substances are found
only in trace amounts.

In the average samples of lake Buga-Dzhaily salt, the pH of the salt solution did not exceed 6.34+0.5.
No lead, arsenic, zinc, or iron were found in the samples. Chemical analysis of averaged samples of salt-
containing raw materials showed that the NaCL content in the feed salt ranges from 96.68-98.06 wt.%; in
the food salt-92.88 — 93.94 wt.%; in the brine -26.13+£0.01 wt.%; in the sedimentary silt -11.02 wt.%.
Elemental analysis showed the presence of magnesium ions, the content of which in the feed salt is in the
limit, wt.% -0.17+0.01; in the food salt-1.87+0.11; brine -4.01+£0.0; sludge -0.79+£0.0. In addition, all
analyzed samples revealed the presence of sulfur, the amount of which in the samples of feed salt was in
the range, wt.% -0.26+0.02; in brine-1.71+0.12; in silt sediment -0.49+0.0; in food salt, an increase in the
sulfur content to 0.984+0.05 was noted. The content of other elements, including heavy metal ions, is below
the safety limit. Analysis of the elemental composition of sample salt samples showed that in addition to
sodium chloride and sulfate (0.71-1.05% wt.) and insoluble residue (0.07-0.28% wt.) in decimal and
hundredths of % wt. boron, magnesium, potassium, and calcium are noted. The prevalence of magnesium
in these samples shows the probability of mixed sodium-magnesium layers in the Buga-Dzhaily deposit.

Microscopy of samples of surface brine and brine taken from the sulfate layer of lake Dzhaksy-Klych
showed the absence of living objects. Crystals of various sizes and cuboidal shapes were found. In the
brine taken from the halite formation from a depth of 0.3 m, in addition to cuboidal forms of salt crystals,
amorphous formations and a few amoeboid structures were found. The microflora is represented along
with small coccoid and rod-shaped motile bacteria and clusters of small convoluted motile
microorganisms noted earlier in the studies of E. G. Dobrynin(1984) of the Eupatoria solprom garden
brine.

As a result of microbiological studies, it was found that the number of heterotrophic microorganisms
in the samples taken from lake Dzhaksy-Klych ranges from 10* CFU/g. However, the number of
heterotrophic microorganisms increases to 10° CFU/g in samples of halite salt samples taken at a distance
of 3-5 m from the coastline. The smallest number of microorganisms was found in samples of sulfate salts,
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where the number of heterotrophic microorganisms was within the range of (4.2+£0.3) x 10° CFU/g.
The number of enterobacteria in all samples ranges from 10° CFU/g. Micromycetes in the amount of
(6.0+£0.5) x 10° CFU / g were found only in a sample of sulfate salts and silt taken at a distance of 1.0 m
from the coastline.

In samples of salt-containing raw materials of lake Buga - Dzhaily, the number of heterotrophic
microorganisms was in the range of 10 CFU/g, enterobacteria-10° CFU/g. In almost all samples,
micromycetes of 10° CFU/g were detected, with the exception of samples of deep silt and halite salt taken
from a depth of 1.0 m from the center of the lake. From the studied samples, taking into account the
morphological and cultural properties of microorganisms, 10 cultures of microorganisms were isolated,
the dominant part of which consisted of representatives of the genera-Micrococcus, Bacillus,
Pseudomonas. The genus Micrococcus is represented by three dominant species-M./uteus, M. roseus,
Micrococcus sp. Enterobacteria are represented by the species — Enterobacter sp. Micromycetes are
represented by the genera Aspergillus, Mucor, Penicillium, Fusarium. The presence of these taxonomic
groups of microorganisms and the nature of the distribution of microflora indicates the contamination of
the surface of salt-containing raw materials as a result of human activity.

Haloresistance of isolated cultures of microorganisms was determined by their ability to grow at
various concentrations of NaCl from 0 to 20%. As follows from the presented data, it was found that
M. roseus grows intensively on a medium with 3-10% NaCl, good growth is observed on a medium with
13% NaCl, and there is no growth on a medium with 17-25% NaCl. Micrococcus sp. it grows intensively
on medium with 3-5% NaCl, on medium with 10-17% NaCl it grows well, and on medium with 20-25%
NaCl there is no growth. M. /uteus and Bacillus sp. they grow intensively on a medium with 0-17% NaCl,
on a medium with 20% NaCl, good growth is observed, with an increase in the percentage of NaCl to
25%, there is no growth. Cultures of Pseudomonas sp. and Enterobacter sp. grow intensively on medium
with 3-10% NaCl, with an increase in the concentration of NaCl to13-17% culture Pseudomonas sp. it
grows well, with a further increase in the salt concentration to 20% or higher, the growth of this culture
stops, and the growth of Enterobacter sp. it is suppressed already on the medium with 17-25% NaCl.
Aspergillus sp. it grows intensively on a medium with 3-13% NaCl, on a medium with 17-20% Na(Cl there
is good growth, and on a medium with 25% NaCl there is no growth. Mucor sp. on the medium with 3-5%
NaCl, good growth is observed, in other variants, the growth of this culture is absent. On a medium with
3-10% NaCl Penicillium sp. it grows intensively, and good growth is observed in the environment with
13-17% NaCl. Fusarium sp. it grows intensively on medium with 3-5% NaCl, with an increase in the
percentage of NaCl by 10-13%, there is a good growth, and with an increase from 17% to 25%, the growth
is completely absent.

Conclusion. Thus, the results of physico-chemical and microbiological studies showed that the salt-
containing raw materials of the Dzhaksy-Klych and Buga-Dzhaily deposits contain 96.0 + 8.9 wt.%
NaCL, the content of magnesium ions ranges from 0.17+0.01 -4.01+£0.0 wt.%, the presence of sulfur is
noted in the range of 0.26+0.02 -1.71+0.12 wt.%. the Content of other elements, including heavy metal
ions, is below the safety level, in decimal and hundredths of % wt. boron, potassium and calcium are
noted.

It was found that the number of heterotrophic microorganisms ranges from 10°-10* CFU/g,
enterobacteria -10° CFU/g, and micromycetes were found only in samples of salt-containing raw materials
from the Buga-Dzhaily deposit. The nature of the distribution and abundance of microflora indicates the
anthropogenic presence in the area of salt production. It was found that the cultures of M. [uteus, Bacillus
sp, Aspergillus sp., Penicillium sp. and Fusarium sp. isolated from salt-containing substrates are resistant
to 17-20% NaCl.
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JKAKCBI KbUIBIII 5KOHE BYFA-KAMJIBI TY31bI KOJ MUKPO®JIOPACBIHBIH,
BHOJIOIUAJIbIK OPTYPJILJIITT

Annoranmusi. Maxanaga KazaxcranHelH OHTYCTITiHZAeTi JKakchl KBUTHIMI skoHe byra-kaifmbl CHIHABI TY3IBI KOl
VATLIePIH MUKPOOHOTOTISIIBIK XKoHe XUMISIIBIK 3ePTTeY HOTIKEIEPl KOPCETUITCH.

KoHTHHEHTaNbIB TY36I ¢y alABIHAAPHl XUMISUIBIK SKOHe MUKPOOHONOTISUIIBFIK KypaMbl GoMbIHIIA abiTapipikrait
epeKITeNieHe i, all TeHi3/ep Je KypaMbl OolfbiHINa yKcac xene . CyabIH KypaMbl Tikelell TeoToTHSIIBIK, KIAMAaTTHIK KoHe
OMOTeOXMMISLITBIK skariaiira GalmaHbIcTHl OeliTapall, CUITUIL %aHe KBIMKHUI OOXyBl MYMKIH. Ty3mBl ¢y oObeKTiIepinje
MHUKPOOPTaHI3M/Iep MO JLIISICH 6Te TOMEH oHe Tapallybl TY3/IbIH KOHIEHTPAIMSICHIHA TiKeJIeH KaThICTHL

AJIanTUBTI MeXaHU3M/JIep KacyMailllIiK CYHBIKTHIKTaFEl HOH KOHIICHTPAITHSICHH JKOHE OHBIH OCMOCTHIK KHICBIMBIH
perreyre HerizjgenreH. Cy oprachHIarbl OelfopraHUKalIblK MOH KOHITEHTPAISICH KeH ayKbIMJa ©3repyl MYMKIH, Oy
OpTaHM3M MEH KOpITlaFaH opTa apachHarsl HOHIB TPaJHeHTT] sKkoFaphliaTa bl KazakcTaHHBIH OHTYCTITIH/ETT €Ki TY3/bI
KOIJIeH aNbIHFAH TY3JBl MUKI3aTTBI KOCMETHKara HeTi3 peTiHje MalijfalaHy YIIH OHBIH ajaM JeHCAyJbIFbIHA 3USHCHI3
eKeHJTIHEe KO3 JKeTKi3y MacelleciH ajra KOUAbK. OchlraH GalltaHbICTH (DI3UKATBIK, XAMIBLIBIK jKOHE MUKPOOHOIOTHSLIIBIK
3eprTeyiep KYprizuiil.

Kypraran Apan TeHi3iHIH TYOIHEH alblHFaH ChIHaMalapia MarHui, Kajdui, KaJbIiif, TeMip jKoHe MBIC HOHJIaphI
0achIM eKeH/ITT aHBIKTaIAb. COHBIMEH KaTap, IeCTHITHATEP/IH: arPOOHEPKACIIITe KOJNJaHbUIATHIH aIlleTaMHIpHII, (HeHrek-
caMuj, (oIIeT Tapi3Al KOCHUTBICTap, Terparmipodromamuy Gap ekeHAir: alkbHanapl. JKakchl KHUIBIN KeIiHIH
CHIHaMallaphl TAIUT, MarHuil jkoHe CyIb(aT TY3BIHBIH TYpii KabaTTapblHaH OKIIaylaHraH. byra-xaiinel kexiHaer! Ty3/Ipl
muKizaT Kypambmaa 96,0 + 8,9 macc% NaCL, Marauit nonaapeiabH Memmepi 0,17 £ 0,01 -4,01 + 0,0% kypaiipl, KYKipTTiH
memmepi 0, 26 £ 0,02% apanpirsiaga kesgeceni. 1,71 + 0,12 mac.%. Ayslp MeTamn MeJmepl KaXeTTI KOHITEHTpaIys JaH
ToMeH. ChIHamanapfarbl MarHAfl KYpaMBIHBIH SKOFaphUIayhl HaTpui-MarHuil apanac KaOaTTapblHBIH Oap eKeHIriH
JRIENIeUTIHI aHBIKTaLABl. BYI TY37B KeJjeri reTepoTpodThl MUKpoopraHmsMiep caubl mamamen 103-104 KKB/r
Kypaiiapl, saTepobaktepmstiap 103 KOL/r, (6.0 + 0.5) x 103 CFU/IT MenmepiHaeri MUKPOMHIETTep TeK cyibdar
VATICIH/Ie aHBIKTATFaH Ty3 OcH Jait *karanay cBI3BIFRIHAH 1,0 M KambIKTHIKTa CHIHATABL JKaramay CHI3BIFBIHAFHI MHKPO-
(bropaHBIH Tapalybl MEH THIFBI3IBIFR TY3 MBIFAPy dCepIHEH aHTPOIOTCH K (PaKTOP/BIH KOFaphUIAFaHBIH KOPCeTe/Il.

Tyiiin ce3mep: TY3Ib KoJ, KypaMblHIa TY3hl Oap MHKi3aT, MUKpodiopa, TeTepoTpodThl MUKPOOPTaHU3MIED,
MUKPOMUIIETTEP, TECTAITHTED.
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BHOPA3HOOBPA3HE MUKPO®JIOPbI COJIEHBIX O3EP
JAKAKCBI-KJIbIY 1 BYT' AZKAWJIbI

Amnnoranusi. B crathe mpejcTaBlIeHbl pe3yIbTaThl MUKPOOHOMOTHIECKUX U XMMUIECKUX HccleJoBanuit o0pasrnon
coJieHbIX o3ep fora Kazaxcrana, Takux xax /[xaxcel-Komera u byra-J[xaiinst.

KoHTHHEHTa bHBIE CONCHbIE BOJOSMBI CYIMECTBEHHO Pa’xIHUalOTCI [0 XUMHYECKOMY M MHKPOOHOIOTHIECKOMY
COCTaBY, a MOpsI TOXOXH II0 cocTaBy. CoCTaB 3TUX BOJ HANpPSIMYyIO 3aBHCHT OT TEOJOTHUECKHX, KIMMATHIECKUX H
OMOTeOXIMUIECKUX VCIOBHM M MOXeT OBITh HeUTpalbHBIM, MIETOYHBIM M KHCIBIM. [lONyIBIUS MHUKPOOPTaHH3MOB B
COJIEHBIX BOJIOEMax OUeHb Maja, U X PaclpOCTpaHeHHe 3aBUCHUT OT KOHIICHTPAITAHN COJIH.

AJIanITUBHBIE MEXaHM3MBl OCHOBaHB Ha PETyJLIITHNH KOHITCHTPAIlMH WOHOB BO BHYTPHUKICTOUHOM SKHJIKOCTH W €
OCMOTHIECKOTO JaBieHns. KoHIeHTpaImsl HeOpraHUIeCKIX HOHOB B BOJHOU cpejie MOXKeT MIHPOKO BaphbUPOBATHCS, UTO
[PUBOJAT K YBEIMYECHHIO HWOHHOTO TpajueHTa MeX]Jy OpraHm3MOM M okpyxatomeii cpemoit. Jlmg npumeneHws
coJIecOIepKaIero ChHphs U3 JBYX COINCHBIX o3ep Ha Iore KazaxcraHa B KadecTBE OCHOBHI JULI KOCMETHUECKUX CPEJICTB,
HeoOXouMO OBLTO YO UTHCS, UTO OHO Oe3BpeTHO IS 3J0POBBS UeIoBeKa. B ¢BI3M ¢ »TMM OBUIN MPOBEICHB! (HI3HKO-
XUMUYECKHEe ¥ MUKPOOHOIOTHIECKIE HCCIIe[OBAHM.

VYeraHoBIEHO, UTO B Ipobax co jJHa BBEICOXIIEro Maioro Apalbekoro Mops IpeobiafaioT MOHBI MarHUS, KauIvsl,
KaJbITsL, Xeje3a U Meau. KpoMe Toro, BRLIBICHO HaIMYHE MECTUITUIOB: alleTaMHIIpua, GeHrekcaMu/a, (olmeTonomno-
HBIX COEJMHEHHUM, TeTparuapodrolamMu/a, KOTOPHE HCHONB3YIOTCS B arpolpOMBINTUICHHOM KoMiulekcee. [IpoGwl o3epa
Jlxakchl-KITbrd ObLTH BBIJIENICHB U3 Pa3HBIX CIIOEB TajluTa, MarHUI U cyIbgaTHRIX coledl. Coecoepxarree Chphe o3epa
Byra-Jlxatttet cogepxut 96,0 + 8,9 mac.% NaCL, conepskanre noHoB MarHws kojebneres ot 0,17 £ 0,01 mo 4,01 £ 0,0 mac.%,







