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Abstract. The soil samples were collected from the Tuv provinces of Mongolia. Three cultures of actinomycetes
were isolated and extracted bioactive crude extract with organic solvents, and their antimicrobial activity and some
enzyme activities were determined. Actinomycetes 24-TSANDI, 21-TSB8, and 54-TSB4 had protease and amylase
enzyme activities. The cultures of actinomycetes 24-TSANDI, 21-TSB 8, and 54-TSB4 are highly active against
pathogenic bacteria Staphylococcus aureus. However, 24-TSAND1 and 21-TSB 8 cultures were not effective against
Escherichia coli pathogens, while 54-TSAND4 culture was moderately active. Also, the nucleotide sequence of the
16S rRNA gene of the actinomycete 24-TSAND1 culture was determined, and the phylogenetic analysis revealed that

it depends on the species of Streptomyces microflavus.
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Introduction

Actinomycetes play an important role in decomposing
complex organic compounds that cannot be decomposed
by other microorganisms in nature, forming soil nutrients,
and neutralizing environmental pollutants [1]. Actino-
mycetes have a fibrous structure, the mycelium does not
have transverse septa. 70% GC content, 0.5-1 pm size,
gram-positive bacteria [2]. Produces antibiotics. Actino-
mycete-derived antibiotics include novobiocin, neomy-
cin, and chloramphenicol [3]. Most of the pathogens pres-
ent in the environment are tolerant and not all are active
against bacteria. Like saprophytes, they are widely distrib-
uted in nature. Actinomycetes also synthesize many in-
dustrially important enzymes, and cellulase, amylase, lipase,
and other actinomycete-derived enzymes are widely used

in food agriculture, light industry, and environmental
remediation [4]. Since the 1990s, research on actinomy-
cetes has been started in our country, rare species of
actinomycetes have been discovered and research on
their biological activity has been carried out [2], [5], [6],
[71, 18], [9]. B. Pagmadulam et al. [6] determined
that Streptomyces actinomycetes isolated from the soil
of Mongolia produce anti-parasite (Toxoplasma gondlii,
Plasmodium falciparum) substances. Actinomycetes
which can be used for was isolated from agricultural soil
remediation [3], [5], [7], [8], [12]. Researchers isolated
actinomycetes of the Amycolatopsis species from the
soil of Khuvsgul and Uvs provinces and determined their
antibacterial activity [5]. The present study, biological-
ly active compounds producing actinomycetes isolated
from soil and evaluated their enzymatic and antimicro-
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bial activity which may indicate that Mongolian natural
resources play an important role in food, agriculture, and
soil remediation sectors. Therefore, we aimed to conduct
taxonomic studies and evaluation of the enzymatic and
antimicrobial activity of actinobacterial isolates.

Materials and Methods

Isolation of actinomycetes

Soil samples were diluted to 103-10"® with Gause’s
No. 1 (20 g of'starch, 1 g of KNO,, 0.5 g of NaCl, 0.5g of
K,HPO,, 0.5 g of MgSO,, 0.01 g of FeSO,, 10 g of agar)
was inoculated from each dilution and cultured at 28°C
for 7-14 days to differentiate pure cultures.

Antibacterial activity

Actinomycete strains were cultured in YM medium
at 28°C for 7 days, centrifuged (3,000 rpm), supernatant
and mycelial biomass were separated, extracted to ethyl
acetate (C,H,O,), and evaporated using a vacuum evap-
orator to prepare biologically active compound extracts.
Gram-negative Escherichia coli, Gram-positive Staphy-
lococcus aureus, and 3 types of yeast (Saccharomyces
cerevisiae, Saccharomyces pombe, Pichia anomala)
were used to determine the antimicrobial activity. E.
coli and S. aureus pure cultures were grown in LB broth
medium and incubated at 37°C for 24 hours. However,
S. cerevisiae, S. pombe, and P. anomala cultures were
cultured in a YPD medium and incubated at 25°C for 72
hours. YPD and Nutrient agar media were prepared and
antimicrobial activity was determined by the agar diffu-
sion method. Results were determined by a clear zone.

Enzymatic activity

To determine urease activity, a medium containing
peptone 1 g, glucose 1 g, NaCl, g, KHPO, 2 g, urea
solution 20%, and phenol red 0.012 g were sterilized at

Table 1. Enzymatic activities of actinomycetes strains

Enzymatic activities

Isolation

name Urcase Typoxanthine o\ e Amylase
utilization

24-TSAND1 - R - e

21-TSB8 - +++ + +++

54-TSB4 . - F+ -t

+++ good activity, + moderate activity, - no activity

115°C for 15 minutes. Tubes were regularly observed for
up to 14 days for the production of enzymes. To
determine the activity of protease, nutrient agar medium
was prepared and 5% skimmed milk was sterilized and
actinomycete cultures were incubated on the medium for
14 days. The plates were observed daily for clear zone
around the growth. To define amylase enzyme activity,
prepare a nutrient agar medium, add 5% starch solution,
and incubate the actinomycete culture for 14 days. After
incubation, the plates were flooded with Gram’s iodine
and observed for the formation of a clear zone around
the growth. The ability to use hypoxanthine was tested
by preparing meat peptone agar medium, then adding
hypoxanthine (0.5%) to it and sterilizing it at 121°C for
15 minutes. Each strain was streaked across the plates
and incubated for 21 days. Plates were examined daily
for up to 21 days for the disappearance of the insoluble
compounds around the area of growth.

Phylogenetic analysis

Genomic DNA was isolated from actinomycete cultures
using a kit (Guangzhou Dongsheng Biotech Co., Ltd,
China). Polymerase chain reaction (PCR) was performed
using primers 8F and 1492R of the 16S rRNA gene, and
the product was purified using a Qiagen gel separation
kit. The nucleotide sequence of the 16S rRNA gene was
determined by using a 3,130 xI genetic analyzer (Ap-
plied Biosystems, Foster City, CA, USA) and processed
by using BioEdit 7.2 and MEGA 11 software.

Results and Discussion

The activities of amylase, urease, and protease en-
zymes of actinomycetes 24-TSAND1, 21-TSBS, and 54-
TSB4 are shown in Table 1. The following results show
that 24-TSAND1 and 21-TSB8 cultures have high amy-
lase enzyme activity and good hypoxanthine utilization
ability. But the activity of the protease enzyme is weak.
Inactivation of the urease enzyme is seen. But 54-TSB4
culture has high enzyme activity.

Table 2 shows the results of microbial activity de-
termination of actinomycete cultures. Actinomycetes
24-TSANDI1, 21-TSB8, and 54-TSB4 cultures are
highly active against pathogenic S. aureus. However,
24-TSANDI1 and 21-TSBS8 cultures were not effective
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Table 2. Antimicrobial activity

Isolation Antibacterial activity (clear zone / mm)

name S. cerevisiae S. pombe P.anomala E.coli S. aureus
24-TSANDI - 3+£0.08 1+£0.20 - 3+0.04
21-TSB8 2+0.02 - - - 3+0.1
54-TSB4 - 3£0.12 2+0.08 1+£0.08 3+0.16

<3 mm = good activity, < 2 mm = moderate activity, - = no activity

against E. coli pathogens, while the 54-TSB4 culture
was moderately active. The 21-TSB8 culture was highly
active against S. cerevisiae yeast, while 24-TSAND1 and
21-TSB8 cultures were not effective. 24-TSANDI and
54-TSB4 cultures were active against S. pombe yeast.
24-TSANDI culture 16S rRNA gene nucleotide se-
quence was determined and added into BLAST (https://
blast.ncbi.nlm.nih.gov/Blast.cgi) international DNA da-

tabase, and similarity of 99% with Streptomyces micro-
flavus strains. Fig. 1 shows the phylogenetic tree.

Streptomyces microflavus actinomycete is weakly
active against S. cerevisiae and E. coli, but moderately ac-
tive against microorganisms such as S. pombe, P. anomala,
and S. aureus. In the previous study, Streptomyces fel-
leus, Streptomyces sp., and Arthrobacter sp. which has
been found they had antagonistic activities against E. coli,
B. cereus, B. subtilis, S. aureus, M. luteus, and P. aeru-
ginosa [10], [13].

— 24

— Streptomyces microflavus KP137821.1

63 [ Streptomyces microflavus KP137821.1

—— Streptomyces anulatus KC462524

Streptomyces pratensis strain EA36 KU973962

Streptomyces griseoplanus strain KR140205.1

Streptomyces badius ON316881.1

Streptomyces griseus strain OM780275.1

Fig. 1. 16S rRNA sequencing of the isolate Streptomyces
platensis D9-24
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In a previous study, Streptomyces felleus strain was
found to have weak urease enzyme activity but high
amylase enzyme activity [10]. Actinomycetes of Strep-
tomyces microflavus strain had a high ability to degrade
organic compound hypoxanthine. Actinomycetes of
Streptomyces ghanaensis and Streptomyces yerevanensis
strains have also been found to degrade the same organic
compound as hypoxanthine [2].

Conclusion

The enzymatic activity and antimicrobial activity of
actinomycetes 24-TSAND1, 21-TSB 8§, and 54-TSB 4
cultures were evaluated which was isolated from the soil
of Tuv province in Mongolia. The phylogenetic analysis
0of 24-TSANDI culture revealed which had the highest
similarity (100%) with actinomycete’s strain Streptomyces
microflavus. The actinomycetes used in this study had
high enzymatic and antimicrobial activity. Further, it is
important to continue the research in this field in order
to discover microorganisms that can be used for food,
agriculture, and environmental restoration from natural
sources in Mongolia.
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XypaaHryii. Tes aiiMruiin XepcHooc sIracaH aKTHHOMHUIETHIH 3 ©CTOBPHIT COHTOH OPraHyK yyCrardaap XaH/iaH
Owuni GMeTHHUH 3Cpar HAPBX OOJOH 3apuM (EepMEHTHIH HIIBXUHT TONOpXOitnoB. AxrtuHomuneruiH 24-Ilanxl, 21-
118 Gonon 54-11b4 ecreBpyyn Hb mpoTeasa, aMmiIa3a (GepMEHTHHH OHIOp HIIBXTAIH OaifHa. AKTHHOMHIETHIH 24-
Hanxl, 21-1B8, 54-11b4 HyTruifH ecreBpyYX ©BUMH YYCIArd S. aureus—HMHH 3CPIT WAIBX OHAOPTIH OaitHa. XapuH
E. coli eBunn yycrarumife scpor 24-Ilannl, 21-11b8 ecrespyyn yimamaryit 6on 54-11b4 ecresep nyHn 33pruitn
nIBXTIH OaiiB. MeH akTunomunernita 24-1{annl ecrespuiin 16S pPHX renuitH HyKJI€OTHANIH Tapaaibr TOITOOX,
(huoreHeTHKUITH aHAIN3 XUUX3A Streptomyces microflavus-uitH Tepel 3yHi xamaapd Oaifraar ToIOpXOIoB.

Tyaxyyp yre: Axrunomunet, 16S pPHX ren, ¢wunorenernk, hepMeHT, OMUII OHETHHUH 3CPaT HIIBX

Xymoou aBcan 2022.09.15; xsHan Toxuonayyncan 2022.11.24; sesweepceon 2022.11.24

© 2022 3oxuoruug. CC BY-NC 4.0 nuiens.

Opuiua
AXTHHOMMIETYY] Hb Oairampn Oycan Owuwmi

OMETHUN YHIWININID Y 33apax HUUIMAI OpraHukK

HOTUIYYOUUT  3aaJ1aH IITUMUKT

XOPCHUH  YpXKUI

HAOMATYYJIDX, Oaifrane OpuHBIT OOXMpHOyymk Oyi
XYUUH 3YWIYYIUHT caapMarkyylaxaa 4dyxal yypar
TYHIRTrAST [1]. AKTHHOMHIIET HB yTaciar OyT3UTHi,
MHULIEJUT Hb XOH/UIeH TaciaBuryid 0,5-1 MKM-33C
HUIYYTYH XOMKIITIH, TpaM 3epar Onani 6uersH oM [2].
AKTUHOMHIIETYYA Hb aHTHOMOTHK OOJOH OWOIIOTHITH
UJPBXT HATANYYAUMH TOJN HUMIDKYYIITYua oM [3].
AKTHHOMHIIETYY/T Hb YHJIIBIPIIIUNMH a4 XOJI00TA0NTOM
OJIOH TOPNUHH  (QEepMEeHT  HHUWBMKYYLAIr  Oa
LeJUTIoNIa3a, aMuiiasa, Jidnasa 33p3r (QepMeHTYYIuir

HUIWDDKYYIIAT 0a XYHC XeIee ax axyi, XeHIeH

YIaBapian, Oairame  OpYHBI HOXOH CHPTIINTIHJA
epreHeep ammriax OaiHa [4]. 1990-3351 oHOOC MaHai
OpPOHJI AKTUHOMMIETUIH

cyjainraar Xk, XOBOpP

Tepea  3YINIMHH  aKTUHOMMLETYYIUHI  WIPYYJISH
TOArI3PHUIAH OMOOTHIHH WABXHUIH CyaiaTaar HadIIYH
xuiicadp OaitHa [2], [5], [6], [7], [8], [9]. Mexn Mouromn
OpHBI XOpCHOOC sUTacaH  Streptomyces-WiH TepIHiH
AKTHHOMHIICT Hb 31211 Onet napasutsiH (1oxoplasma gondii,
Plasmodium falciparum) 3cp3r 00AUC HUMIIMKYYIDK
Oaiiraar TOrToocoH OaifHa [6]. ['asap TapuamaHrWiiH
XOpPCHOOC XYHC X6/100 aX axyi OOJOH XepcHHH HOXOH
COPIIRITIH/ AIIUIIaxX OOJOMKTOH (PEPMEHTHITH HIIBX
OHIIOPTIH AaKTHHOMHILETHHT suracaH Oadimar [3], [5],
[7], [8], [12]. Lpuper HapeIH cyanaaqny XeBcred O0I0H
VBc aiimMruiiH xepcHeec Amycolatopsis TepiuitH

AKTHHOMHLIETYYIUHUT sUIraH 0aKTepUitH 3CPAT WAIBXUIT

130 Mukpobuonoru
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Topopxoiicon [S]. bux MoHron opHbI OalramuiiH 3x
YYCB3p 000X XOpCcHOOC OWOJOTHHH HIIBXTIH, XYHC
X0J100 aX axyd OONOH XOpCHUI HOXOH CHPIIITIHA
alurIax OOJOMKTOM aKTHHOMHIETYYIMHT HIPYYJIdH,
(dbepMeHTHIIH OOJIOH OWMYMI OWETHWIH ACPIT HIIBXUHUT
cymtaH MuKpOoOBIH HUMIIATKITUIH Ta00paTOpUitH OHY T
OMeTHUI caH XaJranaH, HaalluJ ra3ap TapuaJaHTHiH
YPKWI IIAMHAT HIMATAYYISX, OpPYHBI OOXHPIIOOC
[IANITraaicaH XOPCHUT IPBIPIIYYIdX 33PATT alluriax
OONOMXXHMIT OYPAYY/K erex Hb Cy[ajiraanbl dyxajil ad
xonbormonTot oM. MiM33¢ 3HIXYY CydaiTraaHbl ayKIIbIH
XYP33HI AaKTHHOMHIICTHHH I[3B3D ©CTOBOp sUITaH,
aHTMJaN 3YHH cynanraa sByyJK, (PepMEHTHHH OOJIOH
OMYMI OUETHHIA ACPAT UIAIBXHUUT TOIOPXOMIOX 30PHIITO

TaBUB.

Cynanraanel MaTepuaJ, apra 3y

AKTHMHOMHULIETHITH 6CTOBOP SJIrax

Xeopcuuit maokuir HepMan ycaua 10-3-10% xypran
wrHrpYyiH  Gause's No. 1 (20 r napayym, 1 r KNO,,
0.5 r NaCl, 0.5 r KHPO,, 0.5 r MgSO,, 0.01 r FeSO,,
10r arap) TXK33NIT OPYMHI MIHHTIPYYIAIT TyC Oypa3c
tapwira xuix 28°C-t 7-14 XoHOT ©cTreBepliex ILPBIP
©CreBep SITacaH.

dDepMeHTHIH HIIBX TOAOPXOHIOX

Ypeaza GpepMEeHTHIH UIPBX TOJOPXOMIOXOA MENTOH
1 r, mroko3 1 1, NaClI 5 1, KHPO, 2 r MoueBUHBI yycMai
20%, ¢enon ymaan 0,012 r aryynacaH TIXKI3AT OpPUYHHT
6omtrax 115°C-x 15 munyT apuytras. [P3px TKIIIT
OPYUHJ UA3BXTAM 6CreBpYY 193 Tapuira xuibk 25°C-1 14
XOHOT ©CTOBOPIIOK OHTOHHH eepusIenTeep GpepMeHTHITH
uIPBXUIT manrada. [Iporeaza hbepMEeHTUHH WAIBXUUAT
TOOPXOMJIOXI00 Max HENTOHT arap TIKIIT OPUYHH
0211TraH 5%-MiH TOCTYIDKYYJICOH CYYT apHyTraH HIMXK
THKIUIT OPYUH P3P AKTHHOMUIICTHIH ecreBpee 14
XOHOT ©CTOBOPIIOCHHH JAapaa yp AYHT XYP33 YYCTITIIP
TOMOPXOMIHO.  AMminaza  (EepMEHTHHH  WAIBXHHT
TOMOPXOMJIOXI00 Max MHENTOHT arap TIKIIIT OPUMH
6251TraH 5%-1iH HapAyYIbIH YYCMaJbIT apHyTraH HIMXK
AKTHHOMMLIETHHH ecreBpee 14 XoHOTr ecreBepnecHHi
Jlapaa MOJBIH yycMall Jycaaxk LdB3P XYP33 YYCTIITIIP
Yp OYHT TOOLHO. [WIOKCaHTHMH ammmiax 4YaJaBapbir

Max TIICOTOHT arap TOXI2JIT OpPYUH OIITIOH TYYH

199p rurnokcantud (0.5%) womx 121°C-g 15 muHYT
apuyTraB. J[33pX TKIIIT OpUMHA 6creBpee 21 XoHOT
OCTeBOPIIOCHHH Japaa yp IYHT XYp33 YYCIDITI3p
TOJOPXOMITHO.

Buunn OueTHHME 3CPIr HIAIBX TOAOPXOI0X

AKTUHOMHIICTHITH ~ OoMryyapir YM  IIHWHSH
T3%391T opunHg 28°C-T 7 XOHOT ©CTeBOPIOCHUI
nmapaa mRHTpUPYTIIK (3,000 3pr) cymepHaTaHT GOJIOH
MULEJUTMIAH OMoMacchIT sinrasx, otii aneraran (C,H,0,)
XaH/JJaH BaKyM YypLIyyjlard aiiuriaH yypliyyiaH
OMONIOTHIH WIPBX HATIUIMHH XaHX O31TraciH. [pam
ceper caexaHnap (Escherichia coli) rpaM 3epar KOKK
(Staphylococcus

aureus), 3 TOPIUHH IPOXOKUNH

(Sachromyces cerevisiae, Sachromyces pombe, Pi-
chia anomala) ecreBpWiTr ammriaH OWYMI OMETHHIA
ACPIT HIPBXUUT TONOPXOHNOB. E. coli, S.aureus 1aBIp
ecreBpyyauiir LB men muHrH 12:x331T opuunn 37°C-
UiH TepMocTaraj 24 nar ypryynas. XapuH S. cerevisiae,
S. pombe, P. anomala ecreBpuiir Y PD Ta»K331T OpunH
25°C-uitH Tepmoctaran 72 mar ecresepies. YPD 6omnon
MITA T3X3230T OpUMH O3NTrIH OMUMII OMETHUH ACpAr
UIPBXUNUT arap nuddy3uidH apraap TOMOPXOHII00. Y
IYHT 3 MaBTANTHIH XYP33 YYCTAITIIP TOJOPXOHIOB.

DuI0reHeTUKUITH aHAIU3

AKTUHOMULETHIH ecreBpyyn33c reHoMmbiH JHX-r
kuT 1oMor ammriad suirad (Guangzhou Dongsheng
Biotech Co., Ltd China). 16S pPHX renwmiin 8F, 1492R,
MpaliMepyyapIT allUTIaH ITOJAMEPKUX THHXHH ypBaI
(IIT'Y) siByymxk, OyTasrmapxyyHuiir Qiagen renb sirax
KUT almriad I1pB3pryyicdH. 16S pPHX  renwitn
HykireotuauidiH gapaamteir 3130x1 genetic analyzer
(Applied Biosystems, Foster City, CA, USA) amurinan
Torrook, BioEdit 7.2 6omon MEGA 11 mnporpamm
ammniaH OOJOBCPYYNIANT XUHCOHH.

Cynanraassl yp AYH

21-11B8, 54-11b4
OCTeBPYYANIH aMuiIa3a, ypeasa, poreasa (pepMeHTHIH

Axtunomuneruiin - 24-Ilannal,

UJPBXUUT TONOPXOWIOH 1-p XYCHIIrTIA Xapyynas.
Japaax yp aynraac xapaxan 24-Ilaaal 6Gomon 21-11b8
OCTOBpPYYA Hb aMmiIa3a (EpMECHTUIH OHAOpP HIIBXTHMH,
TMIIOKCAHTUH allMIVIaX dYajasap caiH OaifiHa. XapuH
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nmporeasza (QepMeHTHITH WAdBX Ccyn OaifiHa. Ypeasa
(dbepMeHTHIIH WIPBXTYH OOJIOX Hb Xaparmax OaifHa.
Xapun 54-11b4 ecreBep Hb TI'MIIOKCAaHTHH alIUINIax
yanBap, mporeasa, ammiaza (EepMEHTHIH UI3BX OHIOD
XapHuH ypeasa pepMeHTHIH UIIBXIYH OaifHa.

AKTUHOMUIICTHITH O©CTOBPYYIMHH OWYMI OUETHUI
UJPBX TOJOPXOMIICOH IYHT 2-p XYCHIITII Xapyyjas.
AxtunHomunetuita 24-Hanxl, 21-11B8, 54-11b4 nyTruita
OCTOBPYYZ ©BUMH YYCIard S. aureus—AWH 3CPAT UOAIBX
eoHNEpTIU Oaiina. XapuH FE.coli BYMH YYCTITYHMIAH
acpar 24-Ianxal, 21-11B8 ecreBpyya yimuidaryid 6o
54-11b4 ecreBep IyH[ 33pTUilH UAIBXTIU. S. cerevisiae
npoxoxuidH 3cpar 21-1{b8 ecreBep eHaep UAIBXTIH OOI
24-Tlanal, 21-11b8 ecreBpyyn yimwmaryi. S. pombe
IpoxoKuiH acpar 24-Iaunl, 54-11b4 ecrespyyn enaep
UIIBXTIM Oaiinaa.

24-ITAH/1 16S pPHX
HyKIeoTHauiiH napaamwteir Torrook BLAST  (https://

blast.ncbi.nlm.nih.gov/Blast.cgi) onon yncei JIHX-unitn
MOBIIP3JUIMIH CaHl OpyYyJaH XaillIT XUk, Tepesl 3yIIniH

OCTOBpHITH TeHUIH

XaMaapIIbIT TOTTOOXON Streptomyces microflavus OMOTTOH
99%
3YHJI T9K TOXOPXOWIOH 1-p 3yparT (QHIOreHEeTHKHITH

TecT3 Oaiican yump Streptomyces microflavus

MOJIBIT OalryyimK Xapyyias.

Streptomyces microflavus OMIuiiH aKTHHOMHIIET
Hb S. cerevisiae, E. coli —MHH 3CpaT HUIAIBX CYI
xapuH S. pombe, P. anomala, S. aureus 33p3r Omumn
OMETHUI ICPIT MIIBX AYHA 33par OaiiHa. Cymiaadumn

AKTHHOMMUETUHH Strepmyces felleus, Streptomyces

1-p XyCHIIT. AKTUHOMUIIETUIH 6CTOBPUITH 3apUM
(epMeHTHIH HAIBX

DepMEeHTHIHH UIPBX

OcreBpuiiH

HOp Vpeasa Tnmoxcarmis IIporeaza Amunasa
aIlMIIIaX Ya Bap

24-1laamxl - +- + +

21-1168 - +++ + +++

54-11p4 - +++ +++ ot

+++ UaPBX OHAOP, T UIIBX CYII, - nnanryﬁ

2-p XYCHIIT. AKTHHOMHLICTHIHH ©CTOBPYYAUNH ONUnI OUEeTHUHA

3CP3r HIIBX

Ocrospuiin Buunn OuetHuii 5cpar uadBX (Xypad Yycrant/mMm)

Hop S. cerevisiae S. pombe P. anomala E. coli S. aureus
24-Iannl - 3+£0.08 1+0.20 - 34+0.04
21-11b68 2+0.02 - - - 3+0.1
54-11b4 - 3£0.12 2+£0.08 1+£0.08 3+0.16

<3 MM MI3BX OHIOp, <2 WIIBX JIyHI, - UAIBXIYH

24
54

Streptomyces microflavus KP137821.1

63 Streptomyces microflavus KP137821.1

Streptomyces anulatus KC462524

Streptomyces pratensis strain EA36 KU973962

Streptomyces griseoplanus strain KR140205.1

Streptomyces badius ON316881.1

96
Streptomyces griseus strain OM780275.1

1-p 3ypar. Axrunomuunetruiin 24-LIAHJI1 omruiin 16S
pPHX reHuiiH HyKJICOTHIWMH lapaajan A33p YHIICIICIH

(UITIOTCHETHKUIH MO

sp. 6onou Arthrobacter sp. omryyaei E. coli, B. cereus,
B. subtilis, S. aureus M. luteus, P. aeruginosa 33pa3r
OWYMIT OMETHHUI 3CPIT OHIOP UIIBXTAH Oaliraar cymiaHn
TorroocoH Gaiiaar [10], [13].

OMHex cynanraaraap Streptomyces felleus omor
Hb ypea3za (EepMEHTHIH HWJIBX Cyl XapHH amuiIasa
(dhepMeHTHITH UABX 6HIep Oaiiraa Hb TorrooracoH [10].
Streptomyces microflavus OMTUHH aKTHHOMHIET Hb
OpraHMK HATJRI THITOKCAHTHH 33/171aX YajiBap eHaep OaiiHa.
Streptomyces  ghanaensis, Streptomyces yerevanensis
OMI'MIH aKTHHOMHUIIETYY/ Hb MOH a1 OPTaHUK HATIAI
TUIOKCAHTHH CalH 3a/aj1ar 000X Hb TOITOOTACOH [2].

Jdyrnaar

TeB allMruiiH XOpCHeOC sUIracaH aKTUHOMUUETHHH
24-1annl, 21-11B8, 54-11b4 ecrespyynuiin GepmeHTHIH
UIPBX OONMOH OWYMA OWETHHH JCPAT  HIPBXHUAT
TomopxoinoB. 24-IlaHnl ecreBpuiiH (UIOTCHETUKUITH
aHANMM3BIH IYHA Streptomyces microflavus 3yWIniiH
AKTHHOMHMIIET OOJIOXBIT TOITOOCOH. DHAIXYY CyAairaaH]
alMnIacaH aKTHHOMHIETYYZX Hb (pepMeHTHIH OO0JOH
Ouumnn OWMETHUH 3CpIr UABX eHaep OaiiHa. llaammin

9HD TAJBIH CyJajiraar YPraDKIYYI3H MOHTOI OpHEI
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OaliranuiiH 95X YYCBIPI3C XYHC, X0/100 aX axyd 00JoH
Oaifrab OpYHBI HOXOH COPTIIITIH/I AIIUTIIaX OOJIOMXKTOM
OMYMIT OMETIHT WIPYYIIX Hb a9 XOIOOTIONTON FOM.

Tanapxaau
OH3XYY cCymamraaHsl aiJIBIT TYHIPTI3X9O TYH
Tycnaimnaa  y3YYJICdH  BHONOrMdH  XYp33/13HrUitH

MUKpOOBIH HHUHIIDMKIMAH J1a00paTopuiiH Cy/ulaaquni,
Ckaii xaitnepmapket X XK-uitH XuMu, MUKpOOHOIOTHITH
71a0OpaTOPHUIfH XaMT OJIOHJ TYH TaJlapXall HIDPXUILIbeE.
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