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MOUCK AHTATOHUCTOB B OTHOLUEHWUN CAHUTAPHO-MOKA3ATEJIbHbIX MUKPOEOB NOYBbI
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AHHoTauus. Beedenue. Kpome canpo@UTHBIX MUKPOOOB B MOYBE YAaCTO BBIABIISIOTCS MH(MEKLHOHHBIC arcHTHIL.
OHH MOTYT KOHTaMHHHPOBaTh C Pa3HOOOPa3HBIMH OpraHMYECKHMMH oTXozamu. CaHHMTapHO-TIOKa3aTelbHbIC
MHKPOOBI CIIOCOOHBI JOBOJIBHO MPOJOJDKUTEIBHBINA MEPUO COXPAHATHCS W/HIN pa3MHOXAThCs. [lepcreKTuBeH
CKPUHHMHT MHUKpPOOHBIX HM30JIITOB — aQHTarOHUCTOB CaHWTAPHO-TIOKA3aTENbHBIX MUKpOOOB. VX mcmonb3oBaHue
TIO3BOJIMJIO OBl YCKOPUTh MHAKTHBAIMIO ITATOI'€HHBIX MUKPOOPTaHU3MOB B rouBe. Ilens uccnedosanuii — mouck
AQHTarOHHCTOB B OTHOILCHUH CAHUTApHO-TIOKA3aTENIbHBIX MUKPOOOB. Mamepuan u memoowvl ucciedo8aHuii.
Marepuanom i UCCIECIOBAHMS CITYIKHIM U30JISIThl MUKPOOPTaHU3MOB, BBIJICJICHHBIE U3 00pa3loB MOYB U3 pas-
JMUYHBIX paiioHoB PecnyOiukn TatapcraH. AHTaroHW3M BBISIBISUTH METOJIOM «IITPHXa» U «YalledHbIM» METO-
JIOM IyTeM MOCEeBa Ha IUIOTHBIC M HJKHE CIElHaIbHbIE MUTATeIbHbIE Cpelbl. B KauecTBe TECTOBBIX IITAMMOB
WCTIOJIB30BAJIM CIEIYIOIINE MUKPOOPTaHU3MBL: L. monocytogenes, Staph. aureus, C. albicans, Salm. typhimurium,
E. coli. Pe3ynomamui uccnedoganus u ux odcyxncoenue. belay BbIICIEHB! U MOTyYeHBI H30JITHI MUKPOMHIICTOB,
aKTMHOMHUIIETOB U Oakrepuid. M3 Oakrtepuii (Bcero TpuaLaTh IBa H30JSTA) MNPOSIBWIIM AHTarOHU3M: K
Sal. typhimurium — wecTb M30IATOB, K E. coli — derblpe u30iaTa, K L. monocitogenes — AT H30JIATOB,
K C. albicans — nBa u307T1a, K St. aureus — IBEHAANATH U30JIATOB. AKTHHOMMIIETHI (BCETO JIECSATH U30JIATOB) aHTA-
TOHV3M TIPOSBWIIN: K S. typhimurium — IBa M30J4Ta, K St. aureus — CEMb U30JIATOB, K L. monocitogenes — 1Ba n30-
nsta, K C. albicans — oguH U301T, K E. coli — BoceMb H30JSITOB. MUKPOMUIIETHI (BCETO IIECTHICCAT OJUH HU30JIAT)
MIPOSIBIJIM @aHTATOHU3M B OTHOIICHUH SY. qureus — TATh U30JATOB, K E. coli — Tpu m3omnara. M3omsatel Bacillus 06-
nagany Ooree BHIPAKCHHBIM aHTarOHUCTHYSCKUM BIIHMSHUEM. 3akatouenue. B xadecTBe NEPCIEKTUBHBIX U I10-
CJIETYIOIINX IKCIIEPUMEHTOB ObUIH O0TOOpaHbl M30JIT akTHHOMHMIIET Streptomyces AS31/2, wzonstsl Bacillus spp.
nox wudpamu BSB3, BSB4, BSBS5 u nouBenHsIi Mukpomunet Trichoderma TR2.
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SEARCH FOR ANTAGONISTS IN RELATION TO SANITARY-INDICATIVE MICROBES

S. A. Semenova, Yu. V. Krasovskaya, P. V. Sofronov, F. M. Nurgaliev

Kazan State Academy of Veterinary Medicine named after N. E. Bauman, Kazan, Russian Federation

Abstract. Introduction. In addition to saprophytic microbes, infectious agents are often detected in the soil. They can
contaminate the soil with a variety of organic waste. Sanitary-indicative microbes are able to persist and/or multiply
for a rather long period. Screening of microbial isolates — antagonists of sanitary-indicative microbes is promising,
Their use would allow accelerating the inactivation of pathogenic microorganisms in the soil. The purpose of the re-
search is to search for antagonists in relation to sanitary-indicative microbes. Materials and methods. Isolates of mi-
croorganisms isolated from soil samples from various regions of the Republic of Tatarstan served as the material for
the study. Antagonism was detected by the “stroke” and “dish” methods by inoculation on dense and liquid special nu-
trient media. The following microorganisms were used as test strains: L. monocytogenes, Staph. aureus, C. albicans,
Salm. typhimurium, E. coli. Research results, discussion. Isolates of micromycetes, actinomycetes and bacteria were
isolated and obtained. Of the bacteria (thirty-two isolates in total), antagonism was shown: to Sal. typhimurium — six
isolates, to E. coli — four isolates, to L. monocitogenes — five isolates, to C. albicans — two isolates, to St. aureus —
twelve isolates. Actinomycetes (ten isolates in total) showed antagonism: to S. fyphimurium — two isolates, to St. aure-
us — seven isolates, to L. monocitogenes — two isolates, to C. albicans — one isolate, to E. coli — eight isolates.
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Micromycetes (sixty-one isolates in total) showed antagonism against St. aureus — five isolates, E. coli — three isolates.
Bacillus isolates had a more pronounced antagonistic effect. Conclusion. Isolate of actinomycete Strepfomyces
AS31/2, isolates of Bacillus spp. under codes BSB3, BSB4, BSB5 and soil micromycete Trichoderma TR2 were se-

lected as promising for subsequent experiments.

Keywords: antagonism, sanitary-indicative microbes, microorganisms, actinomycetes, microscopic fungi

The authors declare no conflict of interests.

For citation: Semenova S. A., Krasovskaya Yu. V., Sofronov P. V., Nurgaliev F. M. Search for antagonists in re-
lation to sanitary-indicative microbes. Vestnik of the Mari State University. Chapter “Agriculture. Economics”,
2022, vol. 8, no. 1, pp. 63—71. DOI: https://doi.org/10.30914/2411-9687-2022-8-1-63-71

BBenenne

Kpome canpoduTHBIX MHUKPOOOB B MOYBE HaCTO
BBISIBIIAKOTCA I/IH(I)GKHI/IOHHI)IG areHTel. OHH MOTYT
KOHTAaMHHHUPOBAaTh C Pa3HOOOpPa3HbIMH OpraHuYe-
CKUMH oTxonamH [2; 4; 6; 10; 11; 18].

YCTaHOBIIEHO, YTO PSIJ CAHUTAPHO-TIOKA3ATENBHBIX
MHUKpPOOOB CIIOCOOEH JIOBOJIBHO TMPOIOJKUTEIBHBIN
TIEPHOA COXPAHSTHCS W/WIH pa3MHOXKaThes [3].

CannTapHO-IOKa3aTeTbHBIE MHUKPOOPTaHI3MBI
MOTYT 4epe3 MOYBY IOTaJIaTh B KOpMa JJIs KUBOT-
HBIX U BBI3BIBaTh MX TOKCHYHOCTH [17], BO3HUKHO-
BEHHE KOPMOBBIX TOKcHKomH(peknuid [9; 20] wmm
OBITH TIpempacIoiararoruM (GakTopoM st UHEK-
IIMOHHKIX Oone3Heit [1; 7; 8].

Y MHKpOOPraHW3MOB TIPH JUTUTEIFHOM XpaHEHHUH
COXPAaHSIOTCS ABOJIIOIIMOHHO 3aKpETUIEHHbIE CBOWCTBA
aHTaronusma. [lepCreKTUBEH CKPUHHUHT MHKPOOHBIX
M30JIATOB — aHTAarOHHUCTOB CaHUTAPHO-TTOKA3aTEbHBIX
MHUKpPOOOB. X HCIONb30BaHUE MO3BOJIMIO ObI ITPOBE-
CTH YCKOPEHHE WHAKTHBAIIMM B IIOYBE IATOTCHHBIX
MHUKpPOOPTaHM3MOB, IS CHIDKEHHSI PHCKa pPacIpo-
CTpaHeHHsT MH(EKIIMOHHBIX BO30YIUTENICH M Ha MX
OCHOBE cO31aTh OHoorudecKue cpenctra [5; 13; 16].

Ienbro uccaeqOBaHUM IOCIYXKUIO H3BICKAHHE
AHTAaroHUuCTOB B OTHOIICHUHW CAaHUTApPHO-IIOKa3a-
TEJBbHBIX MUKPOOOB.

MartepuaJ 1 MeTOAbI MCCIe0OBAHMI

B pabote wmcmomp30Banmm HM30ISATHI MHKPOOpPTa-
HU3MOB, BBIJICJICHHBIE U3 00pa3I[0B TIOYB U3 pa3IH4-
HBIX paiioHoB PecriyOnuku Tatapcran [15].

MUKpPOOHOIOTHYECKHE TIOCEBBl OCYIIECTBISIH
Ha MHTaTeNbHBIE CPEeNbl, KaK TUIOTHBIE, TaK W KU-
KHE — MSCO-TICNITOHHBIA OYIIbOH, MSCO-TICIITOHHBII
arap, 5%l KpOBSHOW arap; KapToQeabHO-
aMMua4yHbIi arap, 12 %-i xenatwun; arap Kpucren-
ceHa, cpena ['ucca, cpena Yarmexka.

C. A. CeméHosa u 0p.

AHTaroHUCTUYECKHE CBOMCTBA MHKPOOPIaHU3MOB
YCTAHABIMBAIM PA3IMYHBIMU  CIIOCOOAMH: METOJ
«ITPUXA», «YAIICUYHbIe» CIoco0bl — o [14; 12; 19].

B kadecTBe TECTOBBIX INTAMMOB HCIIOJIB30BAIIH
CJIC/YIOIINE IITAMMBI MUKPOOPTaHU3MOB, XPaHSIIH-
ecsl B My3ee ITaMMOB: S. aureus, L. monocytogenes,
Salm. typhimurium, C. albicans, E. coli.

Pe3yabTaThl HCC/IEIOBAHUS U X 00CY KIeHUE

Bbutn moydeHbl W30MIATHI MUKPOMUIICTOB, aKTH-
HOMUIICTOB M OakTepuid. YCTaHOBJIEHBI MX OCHOBHEIC
KYJIBTypalibHbIE M MOP(OIIOTHIECKHAE XapaKTepPHCTH-
KM, KOTOpBIE TMO3BOJIIIM TPOBECTH OMpEIENIeHHe HX
MIPUHAJUISKHOCTH JIO POlia U, B HEKOTOPBIX CIIydasix,
1o Buna. Kaknomy BbIIENeHHOMY MHUKPOOHOMY H30-
JISTY MPUKPETUISUIA COOTBETCTRYIOMMI HOMEp (tadp).

OrneHWTN aHTarOHUCTUYECKUE B3aUMOOTHOIICHUS
BBIJICTICHHBIX OakTepuii B OTHOIICHHHA CaHUTAPHO-
TMIOKa3aTelIbHBIX MUKPOOOB. Pe3yibrarsl IpeicTaBIeHbI
B Tabiue 1.

Kak BHIHO W3 MaHHBIX, IPEACTABICHHBIX B Ta0-
nure 1, MUKpOOHBIE HW30JATHI (TPUILATH ABA H30-
JsITa), AaHTaroHW3M B OTHOIICHWH CaHUTApHO-
MOKa3aTeNbHBIX OaKkTepuil ycTaHoBieH: K Sal. typhi-
murium — y MECTH U30JATOB, K E. coli — y deTbIpex
U30JIATOB, K L. monocitogenes — y TATH HU30JISTOB,
k C. albicans — y nByx m3onstoB. K St. aureus Ov110
BBISIBIICHO MAaKCHMaJbHOE YHCIO AHTaroHWCTOB —
JBEHAJIaTh OaKTEPUHHBIX H3O0JATOB, O0JANAIOIINX
AHTAarOHHUCTUYECKUM JeiicTBueM. boree BbIpakeH-
HBIM aHTarOHUCTUYECKUM BIMSHUEM II0 OTHOIIIe-
HHUIO K CAHUTapHO-TIOKa3aTeJIbHbBIM MUKpoOaM o0a-
Janu u3oasThl poaa Bacillus (mon Homepamu BSB3,
BSB4 u BSB)).

IIpoBenu OlIEHKY aHTarOHUCTUYECKUX B3aUMOJICH-
CTBUH  BBIJICJICHHBIX  W30JIATOB  aKTHHOMHIICTOB
B OTHOIIICHWM CAaHUTapHO-TIOKAa3aTeIbHBIX MHUKPOOOB.
Pesymbrars! npencTaBieHs! B TabmmIe 2.
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Ta6muma 1 / Table 1

AHTaroHHCTHYECKOe BJIUsIHUE OAKTePHii B OTHOLIEHUU CAHUTAPHO-NIOKA3aTeIbHbIX MUKPOOOB /
Antagonistic influence of bacteria in relation to sanitary-indicative microbes

@
Brigesenubie Gakrepun / 5 S s .§ £
Isolated bacteria = s & g 3
3 X
1 2 3 4 5 6
Bacillus spp.
BSAI A o o (0] (0]
BSA2 A (0] (0] o O
BSB1 (0] A (0] A o
BSBI11 (0] A A o o
BSBI12 (0] A (0] o O
BSBI3 (0] (0] (6} 0] O
BSB2 (¢} A (0} A (0]
BSB21 (¢} (¢} o (0] (0]
BSB22 (¢} A A (0] (0]
BSB24 (¢} (¢} o (0] (0]
BSB3 A (¢} o A A
BSB4 A A A A O
BSBS5 A A A A O
BSB6 (0] (0] o 0) O
B. mycoides BSA1 (0] (0] (0] o ¢
B. mycoides BSA2 (0] (0] (0] o o
Cllostridium spp
CLI (0] (0] o 0] O
CL2 (0] (0] o 0] O
CL3 (0] (6} (6} 0] (0]
CL4 (0] o o 0) (0]
CL5 (0] o o 0) (0]
CL6 (0] (¢} (6} 0] (0]
CL7 (0] (0] o 0] O
CLS (¢} (¢} (0} (0] (0]
Cl. perfringes CLP1 (0] (0] (0] o o
E. coli
EC2 (0] A (0] 0] (0]
EC3 (0] (0] o 0] O
EC4 (0] A (0] 0] (0]
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Oxonuanue Tad. 1

1 2 3 4 5 6

EC5 (0] A (0] (0] (0]

EC7 A A (0] (0] A

ECI (0] (0] (0] (0] (0]

S. typhimurium STI1 (0] A (0] o o

IIpumeuanue: «O» — OTCYTCTBHE aHTAarOHU3Ma, «A» — HaJU4YHe aHTarOHU3Ma

Ta6nuua 2 / Table 2

AHTaroHHCTHYeCKOe BJIUsTHEe AKTHHOMUIETOB B OTHOLIEHNH CAHHTAPHO-TIOKA3aTeIbHBIX MUKPOOOB /
Antagonistic influence of actinomycetes in relation to sanitary-indicative microbes

BolaeieHHbIE aKTHHOMHIIETDI /
Isolated actinomycetes

Sal. typhimurium

St. aureus
E. coli
L.monocitogenes
C. albicans

Streptomyces spp.

AS1

A

AS2

AS3

AS31

AS3172

AS32

AS33

AS34

AS4

O|O|OC|O|O|»|O|O|»|O

ASS

O|l»|(»|»|»|»|»|O]|O

> PO > ||| > |O|»|»
OO0 |O|O|»|»|OC|O|O
OI»|O|O|O0|O|O0|0C|O|O

HpI/IMe'-IaHI/IGZ «O» — OTCYTCTBHC aHTaronmusma, «A» — HaJIM4YKe aHTaroHU3Ma

Kak BHIHO W3 TONYyYeHHBIX JaHHBIX, IPEACTa-
BJICHHBIX B TaOJHUIIEC 2, UMCIOTCS OTHOILICHUS aHTaro-
HUCTUYECKOTO XapaKTepa MEXy HEKOTOPhIMHU H30JIsI-
TaMHd MHUKpPOOPraHu3MoB. B Toil min uHOH cTeneHwu,
W3 CTPENTOMHIIETOB aHTaroHW3M B OTHOIICHHUU
CaHWTAPHO-TIOKA3aTEeNIbHBIX ~ OAKTepUil  MPOSBUIIN:
K S. typhimurium — nBa U30MsTa, K St. aureus — ceMb
M30JTSITOB, K L. monocitogenes — 1Ba W30JATA,
K C. albicans — onuH u30m4T, K E. coli — BoceMb 130-
JISITOB aKTHHOMUIIETOB. bojiee aKTHUBHBIMU aHTArOHU-
CTaMH U3 CTPETIITOMUIIETOB OBIT M30IsIT AS31/2.

[IpoBenu OICHKY aHTarOHUCTHYECKHX B3aUMO-
NEHCTBUI BBIJICIICHHBIX MHUKPOMHIICTOB B OTHOIIIC-
HUU CaHUTApPHO-MIOKA3aTeIbHBIX MUKPOOOB. Pe3yrb-
TaThl MPEACTABIICHEI B TabmwIe 3.

C. A. CeméHosa u 0p.

Kak BUIHO M3 JaHHBIX, IPEICTABICHHBIX B Ta0-
nune 3, UMEIOTCS aHTarOHUCTHYECKHE B3aUMOOT-
HOIICHHUS MEXAY pPa3iUuYHBIMH MHUKPOMHIIETAMU
1 MUKpoOaMu. MUKpOCKOTTHYECKHE TPUOBI (IIeCTh-
JIeCSIT OIMH HM30JIT) aHTarOHW3M B OTHOLICHUU Ca-
HUTApHO-MOKa3aTeIbHBIX MHUKPOOOB yCTaHOBHIIU:
K St. aureus — TATH W30IATOB, K E. coli — tpm
n3onara, Kk C. albicans — NATHaALATh H30JISTOB.
MUKpOMHLIETH TPOSIBUIM ClIa0ble aHTarOHUCTHYE-
CKME CBOMCTBAa B  OTHOLUICHHHM CAHHUTAPHO-
HIOKa3aTeNIbHBIX MUKPOOOB.

Takum o6pazom, u30m4Thl pona Bacillus obnananu
Oornee BBIpRKEHHBIM AHTArOHUCTUYECKUM ITOTEHIIHUA-
JIOM. AHTaroHU3M TaKXKe TPOSBIUIN M CTPEHTOMHULICTHI
(axTrHOMUIIETHI). JIJ1S TOCTICMYFOIIINX SKCIICPUMEHTOB

+ CENTbCKOXO3ANCTBEHHBLIE HAYKM
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ObUTH BBIOpaHBI TIEpPCTIEKTUBHBIE M30MATHI aHTaroHW- MU BSB3, BSB4, BSBS. Taxoke 0bu1 0TOOpaH H30514T —
CTBl — m30mAT Streptomyces AS31/2, W30MATEL, OTHO-  TIOYBEHHBIH MUKpoMuIeT Trichoderma TR2 m muk-
cammecs K MUKpoOam pona Bacillus spp. ox mmdpa-  poOHBIN u3onsat E. coli mmdp BCI.

Tabmuma 3 / Table 3

AHTaroHHCTHYECKOe BJIHSIHHE MUKPOMHIIETOB B OTHOLIEHHH CAHUTAPHO-IIOKA3aTeJbHbIX MUKPOOOB /
Antagonistic influence of micromycetes in relation to sanitary-indicative microbes

P
§ g < 3 g
BeiieneHHbIe MHKPOMHLUETEL / § § s % §
Isolated micromycetes =, S & S 3
> 3 S S
1 2 3 4 5 6
Aspergillus spp

AS1 (6] o (6] O A
ASI1 (6] o (6] O 0
ASI3 (6] o (6] O A
AS3 (6] o (6] O A
AS7 (6] o (6] O 0
AS10 (6] o (6] o o
ASI2 (6] o (6] o o
AS12/2 (6] o (6] o o
ASI14 (6] o (6] O o
AS2 (6] o (6] o A
AS4 (6] o (6] o A
ASS (6] o (6] o A
AS9 (6] o (6] o o

A. flavus
ASF3 (6] o (6] o A
ASF012 (6] o (6] o o
ASF02 (6] o (6] o o
ASFO01 (6] o (6] o o
ASFO011 (6] O (6] O 0
ASFO014 (6] o (6] O 0
ASF04 (6] o (6] O 0
ASF07 (6] o (6] O A
ASF08 (6] O (6] o A

A. fumigatus

ASFUO2 (6] o (6] o o
ASFU021 (6] o (6] o o
ASFU031 (6] o (6] O o
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[Iponomxenue tabm. 3

1 2 3 4 5 6
ASO32 (6] o (6] o o
ASO34 (6] o (6] O o

Candida spp.
CDO1 (¢} 0) o (0] 0]
CD02 (6] o (6] o o
CD03 (6] A (6] o o
CD04 (¢} 0] o (0] 0)
C. albicans CALI (6] A (6] o o
C. pseudotropicalis CTR2 (0] o (0] o o
Fusarium spp.
Fsi (6] o (6] O o
Fs10 (6] o (6] O o
Fs2 (6] o (6] o o
Fs2 (6] o (6] O o
Fs3 (6] o (6] o o
Fs4 (6] o (6] o o
Fs5 (6] o (6] o o
Fso6 (6] o (6] o o
Fs7 (6] o (6] o o
Fs8 (6] o (6] o o
Fs9 (6] o (6] O o
Penicillium spp
Pl (6] o (6] o o
P10 (6] o (6] o o
Pl (6] o (6] o o
PI2 (6] o (6] o o
Pi3 (6] o (6] o A
Pl4 (6] o (6] O o
P2 (6] O (6] O o
P4 (6] o (6] O o
P5 (6] o (6] O o
P6 (6] o (6] O o
P7 (6] O (6] O o
PS8 (6] O (6] O O
Trichoderma spp.
TR1 (6] (6]
TR2 (0] A A
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Oxonuanue ta0m1. 3

1 2 3 4 5 6
TR3 (6] o (6] o A
TR4 (6] A A O A
TR5 (6] o A O A

HpI/IMe‘IaHI/IeZ «O» — OTCYTCTBHC aHTaroHmu3ma, «A» — HallM4He aHTaroOHU3Ma.
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