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TAXONOMIC COMPOSITION OF THE BACTERIAL
COMPONENTS OF THE MICROBIAL COMMUNITY OF THE BIOGAS
REACTOR BGS “LUCHEKI”

Yatcenko Victoria Alexandrovna,

Student, Institute of Pharmacy, Chemistry and Biology

Belgorod State National Research University, Belgorod

E-mail: viktori-y-99@mail ru

Scientific advisor:

Blazhevich Yuliva Sergevevna,

Ph.D. in Philology,

Associate Professor of the Department of Foreign Languages and
Professional Communication Belgorod State National Research University,
Belgorod

E-mail: blazhevich@bsu.edu.ru

This study 15 devoted to the development of methods for analyzing complex
microbial communities using the real-time polymerase chain reaction and
analyzing the methanogenic community of the BGS “Luchki”™ biogas plant.

The biogas plant “Luchki”™ belonging to the company Altenergo opened in
the Prokhorovskiy district, Belgorod region in 2012, This 15 the first industrial
biogas plant in Russia, which 1s built for processing the waste products of a meat-
ware factory and the selection and hybrid center of the Agro-Belogorye Group.
This small plant with the capacity of 2.4 MW can supply electrical energy for the
people of the Prokhorovskiy district during the vear.

This biogas plant gives researchers great opportunities for complex
microbial community studies. For this purpose, various methods can be used.
Traditionally, microbiological method 1s applied by planting the obtained colonies
on mutrient media, bringing them into a pure culture, then, determining their
SpPECIes.

There are methods based on the analysis of genomic DNA of
microorganisms. They require the i1solation of total genomic DNA of the entire
community, and, in many cases, the creation of metagenomic libraries of muicrobial
DNA. One of the common methods used 15 metagenomic sequencing of genomic
DNA regions, as a result of which sequences of hundreds of thousands of genes
belonging to various community members are identified.

Another common method that has been implemented in this work is the RT-
PCR method vsing taxon-specific primers.

In the course of the study, an analysis of scientific information was carred
out, concerning both promusing approaches to optimizing and improving the
technology of biogas production, and the use of real-time polymerase chain
reaction for analyzing multicomponent microflora samples.

Taxon-specific primers for the detection of microorganisms belonging to the
Firmicutes, Actinobacteria, Bactercidetes, Deferribacteres, Saccharibacteria,
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Verrucomicrobia, TIenericufes, and three classes of the heterogeneous
Proteobacteria were used.

The dominance of the types of Firmicutes, Bacteroidetes and Proteobacteria
15 observed at both stages of the process of fermentation of substrates, with the
predominant dominance of the type Firmicufes increasing at the stage of
fermentation

In the Profecbacteria type, the Gammaproteobacteria class dominates.
Representatives of the class Betaproteobacteria of this type are extremely scarce,
its other classes are not represented in detectable quantities.

The types of Sacharibacreria and Actinobacteria are no longer detectable
dunng the fermentation stage.

Representatives of the types Verrucomicrobia and Deferribacteria are also
practically absent.

Thus, the method used allows analyzing and momitoring the methanogenic
microbial communities of biogas plants to control the processes occurring in them
and optimize the technology with the maximization of biogas output.
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Fachsprachen ist prigend. die einen relativ starken Bezug auf Latein oder
Griechisch nehmen, zum Beispiel die Sprache der Naturwissenschafien oder der
Medizin.

Bei der Rechtssprache ist der Umgang mmt Infernationalismen eher
beschrinkt. Diese Tatsache hingt damit zusammen dass das Recht eines Staates
auf die Ordnung und Normen pnimdr dieses und nur dieses einen Staates gerichtet
15st. So zum Beispiel finden sich im Biirgerlichen Recht und semer wichtigsten
Quelle, dem Birgerlichen Gesetzbuch, eher selten Beispiele fiir Internationalismen
finden, treten in der deutschen Sprache hdufig Internationalismen gleichen
Ursprungs im Bereich des Handelsrechts auf indem die Rechtstermini vom
internationalen Charakter des Handels beeinfluss sind.

Das gilt fiir Termini wie die Aktie, die Dividende, den Emissionskurs, die
Firma, das EKapital die Option. Diese Fachterminologie sind startk an ihr
Fachgebiet Handelsrecht gebunden.

In Strafrecht oder Biirgerlichen Recht sind oft Waorter, die auch auflerhalb
dieser rechtsgebiete in der Gemeinsprache verwendet werden Einige Beispiele: die
Adoption, die Alimente, illegal, terronstisch.

Fine besondere Rolle in der Rechtssprache spielen die festen
Wortverbindungen aus dem rdmischen Recht, dh. Formulierungen aus dem
Lateimschen wie pacfa sunt servanda (Vertrige sind einzuhalten), in dubio pro reo
(im Zweifel fiir den Angeklagten) usw. Es gibt nur sehr wenige Termuni dieser Art,
die vielen Nicht-Juristen bekannt sind, wie in fragranti oder Status quo, die auch
auBerhalb der Rechissprache, z.B. im journalistischen Texfen. Kniminalfilmen
verwendet werden.

Zusammenfassend kann man sagen, die Bedeutung der Internationalismen in
der Rechtssprache ist gering. was in den anderen Fachsprachen der Fall ist.

NOHATHE A3BIKOBOI'0O KOJA B THHI'BHCTHKE
Yatcenko Vicroria Alexandrovna,
Student, Institute of Pharmacy, Chemistry and Biology
Belgorod State National Research University, Belgorod
E-mail: viktori-y-99@mail ru
Scientific advisor:
Blazhevich Yuliva Sergevevna,
Ph.D. in Philology,
Associarte Professor of the Department of Foreign Languages and
Professional Communication
Belgorod State National Research University, Belgorod
E-mail: blazhevich@bsu.edu.ru

Kodé — «3T0 VHHEKaNBHOE CpPEICTE0 KOMMVHHEAIHH, OO003HATAKIIES
o0BEJHHEHHE HEKHX [OPAaBHN, OTPAHHYEHHHA, KOTOPEIE MOMOTART B
OCYIIECTEICHHH  PedeBOH  JeSTeNBHOCTH H  BHOOIHAKIOHE  VHEIHH
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onpefenéHHOH 3HAKOBOH CHCTeMEI». CYINecTEVIOT paIIHYHEIE BHAR KOJOB, K
KOTOPEIM cONHOMHHTEHCTHE benukor H.B. uw Kpricur JLII HanpuMmep, oTHOCAT
«eCTeCTBEHHEBIE A3BIKH» (PYCCKHH, AHTIHHACKHH H T.1.) H «HCKYCCTBEHHEIE S3EIKHY
(HampHMep, 3cnepaHTo). B JeTcTBe MHOTHE H2 HAC [OpPHIYMEIBAIH CEOH
cODCTBEHHEBIH TAHHEIH A3EIK (Kod), HANIPHEMEP, CBHCT HIH NepecTYKHBAHHE.

['oROpA 0 AIBIKOBEIY KOJAX B THHTEHCTHEE, HMEHT B BHIY Tak HalHBAeMEIES
«43uKosEe oOpazoeanudy. CHIa BXOIAT CIeIVHIMIHE [OHATHA. «A3BIK,
TEPPHTOPHANBHEIH HIH CONHANBHEIH JHAIEKT, TOPOACKOE KOHHE, MONMOIEKHEIH
HITH OpodeccHOHANBHEH HAPTroH, IHTAHHE H KpeoJsl, THETEA QpaHKa» H T.I.

Tak#e CTOHT OTMETHTB, IT0 B IHHTBHCTHEE CYIIECTBYET MOHATHE «CVOKOO M.
Tlog HEM MOHHEMAKT «PAa3HOBHIHOCTE, DOJCHCTEMY Kakoro-To obmero kogax. Ilo
CEOEH CYTH «cyKod» TaKkKe MPeICcTaBIdeT coDOH CpPEeICTE0 KOMMYHHEAIIHH
TOMBKO MEHBIIEro 0DBeMa H Donee Y3KOH cdepsl (PYCCKHH THTEPAaTyPHEIH A3IBIK,
TEPPHTOPHANBHEIH JHANEKT, TOPOICKOE MPOCTOPEYHE, COUHANBHEIH XHaproH).
TagkEM oOpazoM, 3TH [JBa TepMHHA — «kKod» H «CV0kod» ABIAHTCH
CHHOHHEMHTHEIMH.

B oTedwecTBeHHOH MHHTBHCTHEE CVOKOOR HacTO HAIBIBAKTCAE GopMaMHE
CYIIEcTBOBAHHA A3EIKA. Ha 3amage HX TAK#e HMEHVIOT PErHCTpaMH A3EKa Tak.
Crpedree MO M uHTaeT cyOBAIHMK MOACHCTEMOH A3EIKA, KOTOpAd CIOYAHT 14
YIOBJIETBOPEeHHA HeleH o0MMeHHA B TOoH HIH HHoH chepe. [logobHo perHcTpaM
CYOBAIGIKH BEIJEMAKTCA IMOKA MPOHIBOIEHO B IABHCHMOCTH OT TOYKH IpEeHHA
HCCJIET0BATEN, H YHCI0 HX HEONpPeIeleHHO BETHED.

$YHKIHOHATBHEIE CTHIH H3IY9IEHEl TyIIOIE, H PACXOXKIEHHA B HX BEIIEICHHH
KAacaTCH TOABKO CTHIA XYZOKeCTBEHHOH MpO3El H eJHHOTO TaleTHOIO CTHIA.
BrigensrooTcd TPH OCHOBHBIX A3BIKOBEIX PerHCTpPa (IOJBA3RIKA). BEICOKHH
(hopManbHEIH, 0P HIHANEHEIR, KHEAHEIH, OIHEIH), IPOCTOPEYHEIH (CHHASHHEIA,
Hed OpMaNbHEIH, paiTOBOPHEIH) H THTEPATYPHEIH (HEHTpAIRHEIH, 0DITHIA).

['oBOpA 0 AILIKOBHIX KOJAX, HeoOXOJHMO YIOMSHYTE O TAKOM IMOHATHH KakK
#HEPEeKTioHente Kodogy. DONBIIHHCTBO H3I HAC OBIAJERAIOT [JBYMA HIH
HECKOIBKHMH H3IHIKOBEIMH CHCTEMAMH (HIH MOJCHCTEMAMH) B TOH HIH HHOH
CTENEHH H YMEKWT HCOOMB30BATE KAXIYK B OTAENIBHOCTH B 33aBHCHMOCTH OT
CHTyaOHH. Takad cnocoDHOCTE NepeXoJHTE ¢ 0JHOTO A3EIKA HA IPYTOH FOBOPHT O
JOBOJNBHO BEICOKOM VpPOBHe BIAJEHHA A3IBIKAMH. [aK, JBVAIEIYHEIH TOBOPANIHH
MOMET COEJHHHTE B OJHOM BEICKAIEIEAHHH €JHHHIOE! JABYX H3LIKOB, IPH 3TOM, HE
HapyIIHE [PaMMATHIECKHE HOPMEl HH OJHOIO H: HHX.

OaHaKo, HCOOIBE30BAHHE B pedH THOBX HHOAIEITHEIX IIeMeHTOE Helb3d
CUHTATE NepeknrdeHHeM. [leperirotueHHe NPOHCXOTHT, eCTH B TEKCT JPVIOTO
A3BIKA BHOCATCA §pasel HIH [Oelsle [OPeII0EEHHA, COXPAHAIIOHE CEBOK
cOOCTBEHHYK BHYIPEHHIOK CHHTAKCHYECKYK CTIPYKIypY. UTo KacaeTcH
BETHOTIEHHA B BEICKAZEIBAHHE OTJelBHEIX HHOAIBYHEIX BEPAILTEHHH, TO HX MOXKHO
CKOpes CYHTATE «HHEPYCTAMHAMHY, MOCKOIBKY AN HX HCIONBIOBRIHHA COBCEM He
00A3aTENBHO BIANETE BTOPEIM A3BIKOM.
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Kar sEgHO, mokyc f-4my-4] pacmomoxer Ha paccrogmmH 13.70+3.37%
PEKOMOHHAITHH OT I'eHa BJ . KOHTPOIHPYHOIIEr 0 OC THCTOCTE KOIOC A XPOMOCOMEL
5A Mpyrof moxye, S-4my-DJ, MOKazan CHEIUEHHE BEMHYHHOH okomo 35%
PEKOMOHHAIIHH ¢ TeHoM RAt-DJ, pacnono&eHHEIM E XpoMmocoMe 4D H
OTBETCTESHHEIM 33 BRICOTY PAcTeHHH (Tadm. 2).

Tatmiya 2. OUeHKA CHOEIUIEHHA TOKYCOE, KOHTPOJHpP VIOIIIK CHHTES
H30depMeHTOR OeTa-ammazel (X-B), B dakTopa Rht? (=Rht-DIb)
B KoMOHEHAITHH Fr AHK-12 x Pyrotrx

CHMBOIE Pegomamm B F;
amnenei $aza ¥ | Ipomesr
AxB B b peEOMO HEAITHE
a b b
A-f xRht-Dia |A 115 2
a-f Rht-DI1b 5 npaTaE. | 0.14 | HesaBHCHMAad
aa 41 1
1
D-fyRht-Dia [A 118 2
d-8 Rht-DIb 0 npuTaE. | 5.49 | 38.89+4.75
aa 38 1
]
B-BxRht-Dia | A-C-— |147 3
b-8 Rht-DIb 3 npuTaE. | 89.87 | 33.40+10.31
aaC-— |9 3
Jluteparypa.

1. Amsworth C.C,Gale M.D. & Bard 5./ Theoretical and Apphed Genetics. 1983 V. 66.P.
30-40.

2. Sharp P.J., Desai 5. & Galke M D/ Theoretical and Appled Genetics. 1988 V. 76. P. 691-
699.

3. McIntosh RLA | Yamazaki Y., Dubcovsky I, et al // 12th Infernational Wheat Genetics
Symposmm, 3-13 September 2013. Yokohana, Japan 29-30, Swpplements, 2017

TAXONOMICAL STRUCTURE OF BLACK SOIL BACTERIAL
COMMUNITYON THE LEVEL OF PHYLA

Nechayeva AL, Yatsenko V. A., Bovarshin K.S., Klvueva V.V, Kurkina Yn.V.,
Batintskava L V.

Belgorod State Natonal Pesearch Unmersity (BelSU), Beleorod, Fussm, kboyarshmizmail m

In ensurmg sod fertiity, an muportant factor 1 the nucrobial compmmnties
functionmg m them Ther analysis 15 mportant to determme the functional state
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ofthe soil the prospects for its use m agnculture and measures that will merease
tts fertiity. Despite the actve development of powerful methods for the analysis
of soil mucrobial commmnties based on metagenomuc and metaproteomc

approaches. taxon-spectfic RT-PCR remams the most convenient for wide
practical use, as the fastest and cheapest method.

In this study, a techmque was developed for using a set of taxon-specific
prmers m the taxonommc analysss of the bacterial component of the soil
microflora usmg the example of black soil enriched with regular apphcation of
organic fertihzers.

Soil samples were taken from a depth of - 5 cm after thawmg m March and
stored for three weeks at room temperature with abundant mosstening to actvate
the mucrobiota. Forthe study, a set of taxon-specific prmers [1] was used, wiach
mchded pams specific to 6 phyla and one class of bacteria, as well as to the
Bacteria domam as a whole.

Firmicutes 40 632 %
S levavger e
Actinpboctorie
Germaped feobacteria

Varprsarmine okl

Cither

Fig. 1. Percentages of phvia Firmicutes, Bacteroidetes, Actinobacteria,
Verrucomicrobia and class Gammaproteobacteria in a black soil sample

Accordmg to the data obtamed, Firmicutes and Bacteroidetes phyla were
found m large numbers m the studied sample (fig. 1). The phylum Actinobacteria
and class Gammaproteobacteria, belongmg to the phyhum Proteobacteria, were
represented m a smaller amount, and the phylum Ferrucomicrobia - m the
msignificant amount. The phyla Deferribacteres and Temericutes were not
detected.

Choice of taxon-specific pars of primers for analysis was based on hiterature
data mdicating the presence of chosen taxa m the soil mucroflora [2, 3] A
significant proportion of bacteria belongmg to phyla Bactercidetes, Actinobacteria,
and class Gammaproteobacteria s consistent with data presented m these sources.
A high percentage of representatives of the phylum Firmicutes may be associated
with the apphcation of organic fertihzers, since the microorgamsms belongmg to
this taxon dommate m the manure of farm antmals [4].

157




Feference:
1. Yum-Wen Yang Use of 165 itENA Gene-Targeted Growp-Spectfic Prmers for Feal- Time
PCE. Analsis of Predommant Bacterma m Mouse Feces / Yim-Wen Yang Mang-Kun Chen,
Bmg-Ya Yang Xan-Jie Huang Xue-F Zhane Dane-Qumng He, Jmg Zhang, Z-Chm Hua /f
Appbed and Emvmonmental Mxrobiology, 2015 - Vohme 81 - Ne19.
2. Iratxe Zammaomamdia. The Sol Mirobiome Infiences Grapevme-Associted Mirobiota /
Iratxe Zamraonamdia, Sarah M. Owens, Pamela Wegsenhorn KEnstm West, Jamrad Hanpton-
Marcell Smwon Lax Nicholhs A Bokubich Dawd A Mils, Gilles Marim Safiyh Taghaw,
Danel van der Lebe, Jack A. Gibert // mBio, 2015 - Vohme 6 - Issue 2 e02527-14.
3. Yongkyn Km Differential Assemblage of Fumctional Ungs m Paddy Sod Microbiomes /
Yongkya Em Wemer Liesack // PLOS ONE, 2015.
4 Mixhele M. O Domell Core fecal macrobota of domesticated herbrorows nmmant.
hmdgut frmenters, and monogasiric anmmk [ Hugh M. B. Hams, B Paul Ross, Paul W.
O'Tock // Microbiology Open, 201762509

FHOXINIIYE CKHI MOTEHIHAT RIBES ATUREUMPURCH
B PAS. THYHBIX VC TOBHAXKY. I THEHPOBAHITA

Hucvmamszanoe P.A.L, Bypwenro FO.B.2, Copoxonyoos B.H.?,
Bocmpurosa T.4.2, Caporenydosa 0.4.7, Boponun 4.4. 3

1 — banrmpckEE HayIHO-HCCTISI0BATEIBCHEE HECTHTYT CRIbCEOTD XO3AHCTEA - ofocobnenEOe
CIPYETYPHOE DoZpaiiedeHHe PelepantHore IocyIAPCTBEHHOTO OHIEETHOIO HAYIHOTO
VUpeEdeHHd Y (HMCEHE delepansHuE HcclegoBarenscimE menTp PAH Poccma, Yia,
radmml mgmatzyanoviag vandex

2 — $PegeparsHOe TOCYIAPCTEEHEOS OHOIESTHOS HayIHOS YIpPeEIeHHe DCepocCHHCHHE
CENeEIHONEO-TeXHOMNCOTHISCKHHE HHCTHTYT CAO0BONCTBA H OHTOMHHEOBOZCTEA , PoccHz,
Mocssa.

3 — PenepaneH0e TOCYIAPCTEEHHO: GHIEETHOS O0pa30BATENBHOS VEPEEISHHE BHICIETO
cOpasoBaEHEi BOPOHEECKHH TocyIApCTEeHHEH YEHBepcHTeT , PoccHz Bopomes,

Ribes aureum Pursh meTpammmonHas mmmepas KyeTvpa. Copra 3ToH
EVIBTYPE 00MIATAKT MHPOKOH 3KOM0THIeCKOH IUIAC THIHOCTRED, 9T0 II03BOEET
HX BO3JEIEIBATE B VCIOBHAX IJ€ IpPVIHE BHIE CMOPOIHHEI TVECTEYIOT cedd
VIHeTeHHO. B Arogax cMopOIHHEL 30I0THCTOH CcofepaaTca caxapa (6.3 - 17.0 %),
cyxue BemecTea (17 - 25 %), uTammw C (23,2 — 125 wr %), mexTm (0.6 - 2.9
%). OpraHHYecEHe KHCIOTH (mo 2.1 %). amTommamsr (200 - 470 mr %). Io
COOEPAEAHHID B ATOJAX KapoTHHA (8- 19 Mr % B mepectdere Ha f-KapoTHH) R
aureum CTOHT Ha IIEPBOM MecTe B poje cMopoauH. [Inogsr R, aureum HMerOT
PAHYHVIO OKPAcKy, OT HEMTOH ¢ [EPexoJoM Hepe? KPacHBIH OO0 HepHOH
MarcivameHOe  coOep#aHHEe KApOoTHHA  XapakTepHo I HaHOomIee
TEMHOOKDPAIIEHHEIX (OpM.

B mepuog ¢ 2010 mo 2016 roga mpoBedeHO MHOTOJASTHEE HCCISTOBAHHE
NEPERX PAHOHHPOBAHHEIX B POCCHH COPTOE CMOPOIHHE] 30/I0THCTOH BeHepa'.
‘Mafican’ # 'ladax’ B yoooeHsx Bemropoickoll o0MacTH H pecIyvOIHES
bammoprocTad. PerHoHE! paziH9HE! 0 KTHMATHEECEIM VCIOBHAM, Tak I
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MICROEIAL COMNMUNITY OF BIOGAS PLANT FEEDING
WITH COMPLEXSUBSTRATE: ARCHAEABACTERIARATIO
DYNAMICS BY THE STAGES OF FERMENTATION

Iatsenko V.A.2, Nechaeva A.L*, Boyarshin K.5.%, Kiyneva V.V,
Ohrimchuk D.P.2, Bredilin V.P.2, Batlutskaya LV.!

1 — Beloorod State Natomal Research Unmersity (BelSU), Belgorod, Fussia,
kboyarshmigmail ru
2-LLC. “AlEnergo”, Belsorod, Fussia

Bacteria and Archaea play different roles m biomethanation process and
thetr quantities are smportant parameter to govemn 1t [1, 2]. The am of our work
5 to elaborate the fast and cheap methodic for quantification of Archaea and
Bacteria m methanogemc communiies. To achueve # RT PCR technology was
used with three primer pairs specific to 165 rRNA genes of Bacteria and Archaen
[3] and to lambda phage DNA. 311.24 pM lambda phage DNA was added to each
150 pl sample of fermentmg mm and effluent prior to microbiota DNA solation
to enable quantification of bacterial and archaeal 165 RINA genes despie
occasional levek of DNA losses. DNA was msolated usmg diaGene DNA
extraction kit (Dia-M. Moscow). Reaction mmture for RT PCR contamed 2 5x
Reaction Mx + SYBR Green I (Syntol Moscow), 5 ng/ml of template DNA and
0.3 pM of each prmer. The amplfication program mchided 5 nun 95 °C mitial
denaturmg step and 40 cvcles with 95, 60 and 72 °C steps 20 s each.

Quantification of bacterial and archaeal 165 tRNA genes was carmed out
usimg the formmla based on the assumption of equalty of lhmbda phage and
bacterial'archaeal amplhicon DNA mass amounts m the fluorescence threshold
POMILS.

Aiﬁu L,
AL

C — molar concentration of recognizable sequences on the template DNA L
— amphcon length. A — amplification factor. Cq — amphfication cycle quantity
needed to achieve the fluorescence mtenstty threshold for the chosen template
delution. Index A cormrespondsstandard DNA (lambda phage). mdex 1 — DNA to
be analysed.

Amplification factors for three primer paimrs were calculated on the base of
three 10-fold template dilutions wsed m tnphcate. Despite the presence of DNA
recognizable by the prmers for lambda phage m the control DNA preparations
without #s addmon amount of such sequences was neghgible compared with
amount of lambda phage DNA added to the mam preparations and could not
mfluence the results.

=G
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The biogas plant “Luchki” (AltEnergo LL.C)) 5 siuated m the north of
Belgorod oblast (Russia). Its architecture consists of the four mam tanks with
mxmg and thermostat facihties. Fermentmg mmx from tanks 1 and 2 enters tank
3, than tank 4 and than 15 discarded and utiized. Tanks 1 and 2 are loaded with
complex mm of swme manure, meat waste, silage. sugar beet pulp and other
orgamc substrates. Operatng temperature s 39 °C. Molar concentrations of 165
tRNA genes of Bacteria and Archaea that were determmed m the present research
are shown on the table 1.

Table 1
Molar concentrations of bacterial and archaeal 165 tRINA genes m the
samples from different tanks and effluent of biogas plant “Luchka™ and the

percentages of archeal ones.
Tank 1 Tank? | Tank3 Tank4 | Eftluent
Bacteria, pM 776 1571 1461 615 634
Archaea, pM 71 32 125 10 17
Archaea. % 8.3 2.0 7.9 1.6 2.6

The most dense bactenal population we detected m the tanks 2 and 3. Tlus
should mark the most mtense processes of substrate decomposmon and
fermentation. The highest amount of archaea 5 observed m the tank 3. Here we
should observe the most active methanogenesss processes. The lowest levels of
both bacteria and archaea are m the tank 4 and m effluent poured out fromt. The
results are consistent with technological partion of the biomethanation process
m the plant and confrm apphcability of the method used.
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