*ooowaoﬂocouooaowww@wwqo

M. 9. AITX0KHH ATBIHAAFLI MOJIEKY.ISPABLIK DHOI0THS #aHe
OHOXHMHS HHCTHTYThI

HucTuTyT MoJieKy. 1spHoii 0H0A0THH 1 ouoxumMun um. VM. AL
AlTxomHHA

Akagemuk Mypart O6eny/ibl AUTXOKHHHBIH
Tyraubina 80 Kbl TOJYbIHA 0alIAHbICTDI
«MOJIEKYJIAJIBIK BUOJIOT'US,
BUOTEXHOJOIMs1, BUOXUMUS
CAJIACBIHJIAFBI IPTEJI 3EPTTEYJIEP
MEH UHHOBALIUSAJIAP»
7Kac FaabIMAAPALIH XA/IbIKAPANBIK FBLILIMHA
KoH(epeHIHACHI

MeskayHAPOAHAS HAYUHASE KOH(pepeHIHs!
MOJI0/IBIX Y4EeHbIX
«®YH/JIAMEHTAJIbBHBIE
UCCJEJOBAHUSI 1 HHHOBALIMHA B
MOJIEKYJISIPHOW BUOJIOTUH,
BMOTEXHOJIOT' MU, BHOXUMUW»
Kk 80-71€THIO €O AH POKICHAH
axagemuka Mypata AGeHoBu4a AHTX0KHUHA

Aamare 2019
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IMPROVING THE QUALITY OF LIGNITE IN KAZAKHSTAN COAL DEPOSITS

‘1. - A.S. Seilkhan'?, N.O. Kudrina'?, N. Terletskaya', M.S. Kurmanbayevi
R.S. Samet'?, Q.T. T hek', N.Sh. Akimbekov'?, A.A. Zhut al? c @ T.E. Kulmanov?
[-Al-Farahi Kazakh National University, Faculty of biology and hiotechnology, {-cAi-Favahi Kazokh Netional University, Department of Biodiversity and Biorese
Biotechnolagy Department, Republic of Kazakhstan, Almaty, al-Favahi Ave. 71 F ' 2-Labaratory of Pharmacodvaamics and Immnopharmolagy RSE Central Labo
2-Scieniific Research Instimiie of Binjogy and Biotechiology Problems for Bincontrol, Certification and Preclinical Testing
Republic of Kazakhstan, Almary, al-Farabi Ave. 71 G ’ e-mail aimura seilkhantomail v
e-mail! mraushanstagniail.con gt
F ‘ Keywords: Peganum harmala L., lipids, rat, obesity, biochemistry

Key words: brown coal, lignite. leonardite, desulfurization, metagenomics, sulfur Peganum harmala L. is o perennial herbaceous, multistage plant, having an
bacteria, microbial diversity. sulfur-oxidizing bacteria. = history of use for disinfection purposes, and in modern medicine, the relevance |

In the process of burming coal, most of the sulfur is converted 1o oxides, which enter " " widespread use of the multi-purpose therapeutic properties of this species has iner
the atmosphere and have an extremely negative impact on the environment and human health. Characteristics and chemical compounds of 2 harmala are studied all over the world,
In addition, the mereased sulfur content in coal reduces its thermal characteristics and, composition  detected  guinazoline,  beta-carboling  alkaloids-peganin,  desoxype
consegquently, its cost, sinee fuel consumption inereases significantly during use. Therefore, the peganiniglyeoside (Hermaizer al, 2017). P harmala was recommended as o row material
removal of as much sulfur as possible from coal at the stage of its enrichment is an important e ‘ effective natural preparation for preclinical and clinical studies (Niroumandet al., 20185 8
task. However, the coal mined in most cases does not meet the requirements of consumers in al., 2017; Livet wl., 201 7). In this study, we evaluated the effeet of the extract of P harm,
terms of basic quality indicators. Improving the quality of coal raw materials to I1i_|2|‘|—qualil_\'q » lipid profile, liver in rats with alimentary obesity.

coals in demand on the market is achieved by enrichment using various methods, P harmala was collected on the territories in the Kurti district of the Almaty reglo
With the development of biotechnology, more and more attention is paid 1o gl. model of alimentary obesity was formed by introducing into the diet of animals pr
environmentally friendly and resource-saving microbiological methods for the desulfurization ™ = containing high dases of cholesterol for 28 days ( Aprvatiner al., 2016: Onopchenkoet ali,
of coal by bacteria and fungi - biodesulfurization. Moreover, in addition to reducing the sulfur | The statistical processing of the results was carried out using of Student's t-test,
content from coal, it is possible to extract valuable and toxic metals, which makes the F“ Results shown the high cholesterol diet led 1o a statistically significant increase
development and implementation of microbial methods for the desulfurization of coal relevant level of triglyeerides, cholesterol wotal, dLDL-Cholesterol in rats (p=0,03 ) compared to the
and promising. - group. Daily enteral administration of the P harmala extract resulied in a statistically sign
Relatively litle swdies have been conducted to evaluate properties of Kazakhstan deerense in the level of triglyeerides, cholesterol total, dLDL-Cholesterol (pel)(
brown coal, specifically reduction of sulfur content of coal by the bacterial means. However, GA’ experiments
our research group intends to study and develop this sphere of coal industry in Kazakhstan, | of P harmada on the metabolism of lipids in rats, including the reduction of wial cholester
Thus. various studies and researches have been done on this issue. For example. there are low density cholesterol in the blood. According to Gaballues al., 2015, LDL-C, TG «
publications that present the resulls of metagenomic analysis using the [Humina Next Generation, restored 1o healthy control levels after 4 weeks of treatment with the extract in the treatm
Sequencing technology platform and discuss the diversity of sulfur bacteria present in coal indueed diabetes, 1 is known that hyperlipidemia is one of the characteristic symplo
samples. Al obesity and, in the absence of adequate therapy, leads o metabolic disorders, dinbetes me
The main tasks of metagenomics are to determine which bacteria are present in sample =0 mpuired liver function (Obrosovaer al,, 2017). The hypolipidemic effect of P fiarmctla i
(in our case - coal), what thev do (finding the taxenomic (phylogenetic) and functional: - ’ an indireet efféct on the modification of hepatic enzymes. Based on the foregoing,
composition) and how they interact with each other. Krona analysis, which is the visualization 2 ] W recommend P farmala as a raw material for a natural pharmaceutical or biologically
toel for exploring data, is used to get a graphical representation of the taxonomic classifications, '-*‘ additive for combating obesity, metabolic disorders and pre-diabetes with prechinie
Several families of sulfur oxidizing bacteria and fungi were analyzed that are present in coal | clinical studies.
samples rom different Kazakhstan coal deposits in a certain ratio. 1 . The results of our study demonstrate that the water-alcohol extract of P harmela A
In another study. low-rank lignite coal sample collected from Lenger coal deposit in I regrion lowers the level ol glucose in alimentary obesity and has a hypolipidemic elfies
Kazakhstan was subjected to desullurization by using three bacterial strains isolated [rom soil ' . consider it necessary o carry out further research 1o obtain purified extracts and 1o tal
with silt and coal itself. The experiment to study the desulfurization process was condueted and l advantage of all the known therapeutic properties of P harmala extracts.
|

the results of the effect of the microorganism treatment on total sulfur and sulfur forms of lignite &
coal were analyzed. Additionally, this would be valuable information to consider while
conducting the development of a biotechnological method of producing an environmentally
[riendly briguetted smokeless fuel from brown coal. ‘t .
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Kamakerannesin  MoA0r i us  wariaiisl - Kosaicss  aiMakTapLiars xoi-i.-mp;ll-m'e '
XPOMOCOMATRIE  aDePPALIAIAPLITIL  KYPRUIBIMILIK  @3repicTepiin  2epriey  ayhi
HIAPYAL BRI BTATR MO AR Macenetepain Giph Jleni cay #ate kemTap Mauiun ap Typal g
r}:KMM,’];\l‘bII|_'l:|i'!‘| AKPOMOCOMLIAPLITIBITE G30CDY ,'ll.?ll['l.‘i-!l[ll ﬂlil.ﬂ]\'iﬂl\' OCRI }'ﬂlﬂ:m ,'lEﬁi" TOITWIK
IEPTTEAMEH KENE HATKAH O3EKTI MICeE.

AHoManusiapsl Gap Keiibip KOSLIAPALI CHECPT MCH  (UIEPIbE YPRIKTAHILIPranN
kowkaprap ansikriel, Oceinnaii 47 cayimuk nen 7 KoWKAPALN KaNe ONapasn TYrK
AHOMATHATAPET  BAD  KOIBIIAPIEIL  COMATHEAALK  KACTRKIUUPRIAITE  XPOMOCOMIATAPIWMEL
'.il’ll.‘ppﬂ[[]lﬂchl MEH TEHOMABK MYTALHARADIRIT M(]."I'll'[C]'!i EL!.'IHL'!I‘IPMH.-IN I\"i?.:ic 'QUPTTeﬂﬂ.i,

LiproreHerikansie 3eprieyiep  RYPUrCHAS  CHOOEMIUIONITE  KISTRAIAPIN
REHDIpeYACP] NPEHAPATTAPAB AAHLHARY KEeIIE MEXAHHKWILK CCPICPIIN caniaphinig
(uenrpidyiara - canuin - aiHamby 1.6.) Gopamw  aen  ccentence.  oxma  weriad
TMHTONCHCTHREAIBIK 'I".‘rli'il&L'hl"ﬂ.th THTICPINTUTONITEL, I MO ITThE mﬂ“:‘

KAPAKOJI KOWJIAPBIHA LHTOTEHETHKAJIBIK TAJIAY IKACAY

Onmipsaxosa HK.', Toiitanosa A.C.', Kanipiex K.E., Xyaaitkyos WP
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Kasaxeman, Aivami Kaiacn
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XPOMOCOME

nenreiiin
KPOMOCOMATAP/LI AfePPaLiACcE Gap KISTKATAPABIH KOCKITHCH eceBIe KOPCeTy Kepek.

Kot anomanuanapsl Gap KOIuiap UHTOrEHeTHRACKE THI0ANTIIONATE KACTKAIap/ib)
mommnepl kossitapan 14,3841 48%-pan 224543 14%-ra aeiiin, NoaHIonITE  KIeTKanap
0,80:0,18%-nan 3,61%-ra acilin,  xpoMocoManapeimaa  abeppanuanapst Oap kacTkanap
01,4840, 22%-nay 3.98%-ra aei oarepet.

A KOPEITY MYIIEACPINIH AHOMLIMAIAPE! Dap KOIBUIAP OMTOTEHETHRACH: AC KOPWTY
Mymesepini anoMaIAaapE Gapiursn |16 KoshUm HBKID A0, ONapABIH iinen T
KOIBEHBIH XPOMOCOMAIAPKE 3EPTTEN.

(‘l’ljl CEI"\!?II’T{‘H 749 KOARIHEI XPOMOCOMAIAPLIH 'iC[!i'i(lﬂH_‘l[‘ ATbIHEAH Ha”’“‘“ﬂim
TONKA DEMHIN, TAEY Kacaish. Bipiun TONKS FeK KaHA 8¢ KOPBITY MYyLIeIepinin
AHOMATHACHI ﬁﬂp l(O’)HJ.’\pﬂI-TI[ HHTOTEHCTHRATME 'Kﬂpl.' 'KHNTCT" THAKTIILIkL,

Hyiike wyilecinin  apomanusnaps Gap  KOUWIEP  UMTONEHETHKACH  KOIRIADTRIL
THIOHTIAOHITE KASTRATaph — 21%. THIEPANTIONTTE 0,91%, nonmnaomrme — 2,
WANE  XPOMOCOMANApALH  abeppauuacy Gap  KIeTkaap 4. 11%, Ask oy i
Kesictikrepi Gap KO3LUAap LHTOTEHETHRACK! XPoMocoManap seprreiren 2572 metadazanik
knerkamapaem  21L,6461.67%  —runogsnnonarsn 1L 10+0.25% FHIEPRTICOH TR,

R R E R EE R

3.2040.47% xposocovanapasn  abeppaunacel wane 6421 wnetkanemn 18T tl].lli%ﬁ
MOTHINOHITE GonIs,
FeHeTHkankk,  OHOXHMUMIRE  HOIE  MOJSKVIATR  OHONOTHAIBIK  3epTTeynepin

HATHAETEPIH NaiIanatbi, Mal DOmYIRIUEPEIIAAEE. Gyprinban Denrin #ane waanun
naiita Gonran MYTALWATAPARH YPIaKTa Keylecy WHUNH anpkTaias. Kopiaran opransi
LB KAHUEPOTEHILIK WIHE TEPATOTrEHIIK (JAKTOPIaphiHEI dcepi ne ockiHaall anicTepain
KOMCTIMCH Seprreyre Gomib.

AV UAPYANILIIWEE MATBIHBIH FEHOPOHIBICHH TeHETHRAALIK TYPYLLIAH KAKCAPThIL, @
KAHPrT VAKBTIA oCIPITin MATKAN MA7 TYKWMMIAPHE SCEULIANALPY YHIEH 33He KOpuaran
OPTANBIF KOAOT ALK KA aaiisHa GeilivMaenren mana Mt TYKBIMIAPEH 1MEapy.
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JIEHTEP KOMIP KEH OPHBIH 3EPTTEY KOHE OJIAP/IbI KOJLAAHY

NEPCTIEKTHBAJIAPBI

Tacranber K.T.'2, Caver P2, Bepairyaon B.', Maaix A.'. Hemkacea P.P.',
Axnmberos H.UL"Y, Kydanosa AAM

l-an-bapadn ameniacst Kaa¥YY, Kazageman, Lovamo .
2-Bueneoctn sicane Guomexicroctn siacererepi FIH, Kasageman, Awvatmo &
e-matl: tastambekutagmail.com

Kisrrei eosnep: KOHup KOMIp. 5MeMeHTTIR KYPaM, MHKPOOPFanninziep.

Kll.\ltp = l{u‘iuj(clnu XANKLIHBIF #HIHE MKOHOMU KR :«".lllapM:lﬂ CRNACEIN KaM TAMACKET
ETiN TR Madwsde Dipinminig  meprerngwisg peeype.  TeXHUKO-IKOHOMAKRILK
Gatanerar Aanapayaiinar yaec 60% kypaiiis, Kasakeran gomip onuipyacs aaemue 8, TMJT
Goiium Peceil mey Yipannaaan seiliuri 3 opeiira ne. Kosip canacil 1imMit yiuin sanss
1 THDLLIET,

Keiifiip Gakrepusaap JmiupiTep Meh Rapraiiai SHTyMiHos kesipil suisipayra
Komip  Guoaerpaiauimsctl  (HAPOANTHEAIMK  (JepMEHTIep,  TOTLIKTBIPTLI
(epMEnTIED, KLULKLULCIATIA 3ATTAP, XCAATTHHMPILILITAD ®aHe GeTTiK ATHEIEP KATICATBIH
KOITeren KOMUDHEHTTED MEH TIPOIECTCRILIN KHLIHTBITBIN KaMTHILL O VULIKTBIPE bt
EpMENTTED KOMIP ICTHOIHMEPUIALMACHILIL HEIT3T (JaKTOPIaPE! 1en ecenT 1. Jlerenmen,
KOMIPATL €PY1 KOMIAHLTATLIH WITAMFR 13, KoMip ypite e Gaiauupcere. By swymucra
CAIMIBAH CANACKES KaMipin nal KBPCETYIE GONLILLL

Jlenrep KoMip KeH OpHEIHAH BIRHEIH KOHBIP KOMIDIIH (MISHELILIK-MEXAHHKLIBIK HIHE
KMMHAIRIK TALIAYAAPEINEI HaTHenepi Golibima KOMIpIiN Keeel CanaibiK CHIaTTamanapsl
ARBKTULLBE TR BRI - 9,8%, kynin memuepi - 21,2%; #anyibiH HAKTH AT b
= 7,300 KUk K, VIOKWITApISH LA - 43%, Komap goMipain siemenapisg
TAAAY L AR Maccana (%) Keaeci Masmyrasl kepeerti: € - 41,3: H 1,32: N 0,85, 8 1.61;
0 - 6,74, Jlenrep koMip KeH OPHBIHAAFL KOILID KeMipain KyKIPT MOImep! Kyprak cliMaKTbiH
3,014%  wypaiiae. Kemipieri  kysiprrin sesene FYPASPIHIH  MOAMEPT  @HbICTRLILEL,
RyRIPT KoceUIBcTapsl (%) kyript kysipri (Ss) - <001, napht gysipri
(Sp) - 161, opromanus kykipr (So) - 1,53, Bacillus wane Providencia Tywcrapuinsii
GAKTEPHETIPL  ORIAYIAHLIL,  AHBIKTALIBL  ONapasis MOPHOAOCHSITKE-KYIBTYPATLLBIK
epexuteniniepi seprreati. Baeilluy sp. RKB 2 wane Providencia sp. RKB 10 - kyawrypanapu
Guocomofimneais npouecinae GHocyphaKTAHTTAP GHAIPYUILIC PLTIHIE KOHBP KoMIDLIH
KON Maiepi Gap opraga Gencenal TAPRIYAL, COHLMEH KATADP OCH MHKPOOPTaHiIMACpILIH Bey
Geiimieny keseni 24 caraTrad acnailinl, BROMBCCAHLH MAKCHMITLIL DCY] KOHMp KoMipain 5%
P KOMICITTPRIHAC kA E GaflATETEIHEH KOPCeTTi.

Aypriviaren seprieynep Herizinae Jlewrep ken  OpHbiibiH Heriiri  maGaTeidad
AHIIRINE KOIKP KOMIPAIH CRIHAMACH OPTAIIG KATODHAIL, OPIaa KYKIPT OThHLING
Acatie B3 KAICHILIL 0PI BUIFUABUIBIEBIHE HE 2en TYRMpLM sacayra Gonams, Konwp
KOMIPICH (WU Q0BHEEH MHRPOOPraHHIMAEP HETI3IHAS CANACKI APTTLIPY MAKCATRIHAA
AYKIAMALL RY MBICTAHP AP
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BALANCE TRENDS FOR PLANT GROWTH USING CALCULATED GIS MAPS. B 20, 'A Mekakosa, A, Kamena, BK. TesexBoesa, Ab. Myxaversarn,AM,
2. L Kliuehka, L. Kliuchka, T. Pirog. ANTIMICROBIAL EFFECT OF g ol Wlaena, 1A, Hewaryiosa, KK KamGoom.  NOJYHEHWE JAWCATIOMIOB
SURFACTANTS. ESSENTIAL OILS AND THEIR MIXTURES. 3 (A MATKON HIHTEHHLD,
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4. N.M. Petrenka, T.P. Pirog. ANTIMICROBIAL ACTIVITY OF SURFACTANTS I3 B-7405 B [TPUCYTCTBHH MIPEAIIECTBEHHHKA BHOCHHTESA,
OF RHODOCOCCUS ERYTHROPOLIS IMV AC-5017. - 22 1B, Kmouka., TIL Hupor. AHTMMHKPOBHBIE CBOHCTBA CMECH
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Kaoesnie
Helire s praneHne

caoBaz  HehTeACCTPYRTOPE,  GHOPEMENNAING,  MIKPOOPI IV,

Surpranenne weiuo SRISETCH OAN0i B3 IKOAOIHUeCRIN npot/eyM  HACTOSNIETD
BpeMetin. Omno s neraruanas Bamsani nedirn n HelrenpoayETOR - Y10 FAPHIHCHIE IOYRKL,
Jarpasienne our  Hedmuio nponexoant  npi - paspatiorke MECTOPORACHIEH,  A00kM,
TPAHCNOPTHROBRKE # nepepabomion vedmn w nedrenpoiyiros (M.A. Bonanosa, E.H. Xabaposa,
2010y

HpoGremy sarpssneina nousu mefiTio MOKHO PEmINTh, HENoLYS GHONPENaPITHL, Hi
OCHORC MUKPODPEAIMOR-HETCACCTPYKTOPOR, B CBNIH € HeM H3YVICHNE JISTCTRYIONNK
MUKPOOPFIHIINMOR SRIRETCH aKTYaMbHOT pofiesoii. Mukpooprann i -iedmeecTpykToph
— AT TPYIING MHEPOOPTEHNIMOR, KOTOPBIC HCHOIBEYVIOT IICq}TffIIbIL‘, COCIMHCHHSA B KauecTie
HeTOuHEKD Yeaepoas noneprnn (Jalilzadeh Y. R Sekhavatjou, M5 woap., 2014),

B nannoii paGore pacemarpunaercs Suonpenapar «bakoiin-KZn, paipadoTaHubIi B
nabopatopun  « koaoru  mukpoopranamoss PITT aHucrnryra mkpolinonorus w
supyconormiy KH MOH PK. buonpenapar «bakoiin KZ» cocronr ny Bakrepuii poia
Acinetobacter. Micrococcus n ap. Crofictaa sabnx ki BTYP BYVIYT OCHeIeHbl B X0 Y70l
paboTs, (L wa M.C. Ec WO 2016)

Kparine nammme no muspoopranmavas Acinetobacter calcoaceticus u Micrococcus
luteus: ( Visca P, Seifert H., Towner K.J., 2011; M. B. Yedoraps, A.B. Jlaszapesa n ap., 2014;
Harent PIC Ne 22177; Munosaumonusii navenr PK No 21686 Stackebrandt ap., 1995;
Michael Young, Viadislay Ansatbanov u ap. 2010; Laurie Kundrat 2015) ’

Acinetobacter  calcoaceticus.  Hunsiores  aspoduLIMm, IPAMOTPHUATENLHBIMA,  HE
COPAIYIOIMMI enop  natoskasin. Passepr noctaraor o 1.25%2,5-3 s, Moo
OOHAPYVIKITE 1 00K BHoTonax ¢ AN MHX VENOBHSAMM.
Cogepmare GHC or 39 ao 47%. Panarmior caxapa ¢ seiaensenHem ciupra. Pacinenismr
MOARYPETAN W §eHENTIAPOKCHALSY. PACTYT Ha MPOCTRIX IHTATENLREIN Cpeiax.

Micrococcus luteus. Tlo dopve ABasTen KOKKAMI, OQUHORHLNT WIH B napd
pasmepor a0 125 kM. He kiucroToveroiumpiie, rpamMionosHienise, aapoiing, ||
obparyiomme cropst, Moryr Sams ofHapyreL na kowe T0/1el 11 IPYITX MICKONHTAIONHN,
Conepsarme GrC 73%. Ha CTIA wkyvinrypa ofpasyer okpyriwe, BRINYRABLE  KOITOHAH, .
amanerpom | -2 s Kpait KOS0HNI poBtLiL, NHIMENTOS B CPEay 1e BeLICHdCT. Onrustym G—‘ J
TemMneparyp pocta —+25.+30°C,

3akmonenne. BHOPEMEANAIMONIWE TEXHOAOMMN OUHETRN 11 BOCCTaHDRASHIN TOMH .
OCHOBAHE! HA ¥AVHIWCHII TPOUSCCOR CAMOMININERIA IpHpoL. BHONPenpatLl nenomsayies |
ABS PEMENMAUNN, B OCHOBE  KOTOPEIX AT  MUKPOOPIAHIGMEL ﬂajlhllt‘,ﬁlrlt:ﬁG - ’
MUEPODHONONINECKOE  WIVHEHHE  KYALTYD  NeVEACCIPYKIONOR  INVBOIT B BYAYHIM [
MEKCHMATLHO GLICTPO 1 BICK TIBHO 0UMILATE ORPYRIONIVIO CPErIb 0F Hedresrpsmelii - f ‘
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