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Abstract: In connection with experiments aimed at
optimizing anaerobic digestion of organic fertilizers,
microbiological tests were performed to assess the
epizootiological safety of resulting finished product to
fertilize the soil by quantities of sanitary indicator
microorganisms. Mixtures of substrates were composed
and tested in technological parameters established for
other experiments: mesophilic temperature regime 33°C,
dry matter content of 7%, residence time in the digester 15
days. The substrates tested were beetroot, sugar and
salad beets, corn silage and leaves of Paulownia
elongata, and silage combinations of these feeds in ratio
60:40 with mulch litter from broiler chickens. It was found
that significant reduction of microorganisms was realized
in the final products, which were assessed as safe for soil
application.

The ensiling of poultry litter in combinations of these feeds
had the effect of reducing the amount of microorganisms in
almost all examined groups therein. The most significant was
the reduction in the quantity of sanitary revealing bacteria in
the manure after its ensilage with autumn leaves of P.
elongata and beetroot, and the least - with the participation of
sugar beet. Microbial reduction was to the greatest extent in
bioslime produced by anaerobic digestion of poultry litter
ensiled with corn. Of the silages from different types of beets
with poultry manure, during anaerobic digestion highest
decontamination was achieved in this with sugar beets. After
anaerobic degradation of the studied feed without poultry
litter, at least microorganisms were found in bioslimes from
the three types of beet, as well from the silage from P. elongata.

Key words: anaerobic digestion, poultry litter, Paulownia
elongata, beet, silage, decontamination

INTRODUCTION

At the anaerobic decomposition of organic matter is
achieved conversion of organic waste into a source of
energy (biogas) as in a source of nutrients for the soil
(bioslime), which allows preservation of soil structure and
providing biogenic macro-and micronutrients for plants.
Despite these advantages, in Bulgaria and some other
countries in Europe the construction of biogas plants is
still unsatisfactory, as biogas production is biotechnology,
the effectiveness of which depends on many factors,
some of which are not fully explored [1].

Organic fertilizers can contain pathogenic microorganism
such as Salmonella enterica and pathogenic Escherichia
coli serotypes. By fertilizing of agricultural areas these
pathogens can be spread into and through the
environment into the food chain via plants, food of animal
origin, and into drinking water and may cause animal and
human infections. Pathogenic E. coli such as EHEC,
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Pe3rome: Bbg 8pb3ka C eKcriepuMeHmu, HacoyeHU KbM
onmumMmusupaHe Ha aHaepobHomo pasepaxdaHe Ha
Op2aHUYyHU mopose, Cca U38bPUWEHU MUKPObUOIo2UYHU
uscriedeaHusi 3a [MpeueHka Ha enu3oomorioeu4Hama
b6esonacHocm Ha nonydeHume KpalHu npolykmu 3a
HamopsieaHe Ha [o4ysu croped Konudecmeama Ha
caHuUmapHo UHOUKamopHume MUKpOOp2aHU3MU.
CwcmaseHu ca cmecu om cybcmpamu npu ycmaHO8eHU
npu Opyau eKkcriepuMeHmu MmeXHOI02UYHU rnapamempu:
Me3ogunieH memnepamypeH pexum 33°C, cbObpxaHue
Ha cyxo eewecmso 7%, epeme Ha npecmol 8
buopeakmopa 15 OeHoHowus. M3numaHu ca 3axapHo,
KPDBMHO U canlamHO UBEeKIo, uapesuyeH cunax u nucma
om Paulownia elongata, kakmo u cunaxu om
KoMbuHayuu Ha me3u ypaxu e cbomHoweHue 60:40 ¢
moposa nocmesisi om nunema-6pounepu.

YcmaHoseHo e, ye ce ocbujecmesisa 3Ha4yumMesiHoO
pedyyupaHe Ha MUKpOOpeaHusMume 8 KpauHume
npodyKkmu, Koumo ce rnpeyeHsieam kamo 6e3onacHu 3a
gHacsiHe 8 noysume. B Hal-2onsiva cmeneH MukpobHama
pedykyusi e npu buowama, rnosrydYyeH npu aHaepobHOmMo
pa3sepaxdaHe Ha KoMbUHayussima om mopoea rnocmers ¢
uapesuyeH cunax. Om mpume e8ula UBEeKIo,
cunaxupaHu ¢ nIMu4u mop, rpu aHaepobHo paszpaxdaHe
ce rnnocmuea Hal-eucoka 0eKoHmamMuHayus ¢ yJacmue Ha
3axapHomo ueekro. [lpu aHaepobHo pa3zpaxdaHe Ha
uscrniedgaHume ¢pypaxu 6e3 nmuyu mop Hal-Marsko
MUKpooOpeaHu3Mu ce ycmaHossieam 8 buowrnamoseme
om mpume 8uda UBekKkro, Kakmo u e cunaxa om P.
elongata.

Kmoyoeu Aymu: aHaepobHO pasepaxxdaHe, Me30ghUIIEH PEXUM,
rmusu mop, Pavlownia elongata, usexino, ugpesulia, obessapasisaHe

BBbBEOEHUE
[Mpu aHaepoBHOTO pasrpaxkaaHe ce nocTura NpeBpbLLaHe Ha
OpraHN4HUTE OTNaabLM B U3TOYHKK Ha eHeprvs (Groras), KakTo
1 B U3TO4HVK Ha GMOreHHM enemeHT 3a nodsara (buoLLwriam), KoTo
Mo3BOSISiBA 3aMa3BaHe Ha CTPYKTypaTa Ha novBaTta U ocvrypsisaHe
Ha OWOreHHM MaKkpo- W MUKPOENEMEHTU 3a pacTeHusiTa.
HesaBucMmo oOT Tesn npegumcTBa B Bbnrapys M B Hsikou
apym ctpaHn oT EBpona wu3rpaxkgaHeto Ha 6uorazosu
MHCTanauMv e He3afoBONMTENHO, ThiA KaTo MPOM3BOACTBOTO
Ha Buoras e broTexHonomums, eheKTMBHOCTTa Ha KOSITO 3aBUCU
OT MHOTO (PaKTOPW, HAKOW OT KOUTO HE HambHO Npoyyenm [1].
TOPOBRE MORAT 1A CHIIbIHAT MATOMEHHA MKDOOPraH/EVIM
kato Salmonella enterica n natoreHH cepoTunoBe Ha Escherichia
coli. [Npwu HaTopsiBaHE Ha CENCKOCTOMAaHCKM MITOLLM Te3n MaToreHn
morat Aa 6baaT pasnpocTpaHeHU B OKOMNHaTa cpefa u upes Hest
— B XpaHWTENHaTa Bepura nocpeaCTBOM PacTeHUsITa, XpaHUTe
OT XKMBOTUHCKM NPOM3X04 M BbB BogaTta 3a NuMeHe U morat aa
NPUYUHAT MHPEKUMN NPY XKMBOTHK K xopa. [NaTtoreHHn E. coli
kato EHEC, EAEC n EAHEC wamoBe U S. enterica Bce oLLie ca
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EAEC and EAHEC strains, S. enterica and others are still
very important zoonotic pathogens and responsible for
high numbers of foodborne diseases all over the world [3].
Therefore, it is necessary an environmental assessment of
the efficiency of the anaerobic decomposition of organic
substances, one of the important criteria for which is the
degree of microbial decontamination, as measured by the
number of the sanitary indicator microorganisms. A number
of studies in this area are made, including by the use of test
microorganisms [6], [8]. The results show sure decontamination
in respect of some basic groups of bacteria when the
amount of them in the starting material is not very high (up
to 10° CFU/ml). Studies of other groups suggest that some
pathogens remain somewhat in the final.

The aim of this study was to follow the quantitative
changes of sanitary indicative microorganisms in poultry
manure and plant substrates, subjected to continuous
mode mesophilic anaerobic digestion in order to assess
the opportunities for their decontamination in this type of
processing and receiving epizootological safe final
product. The high efficiency of these materials as
substrates for biogas production has been demonstrated
in previous studies [2], [10].

MATERIALS AND METHODS

The experiments were conducted with a variety of
organic substrates. The following feed were tested: sugar
beet (S), mangold (M) and red beetroot (R), spring leaves
of Paulownia elongata (SP), autumn leaves of P. elongata
(AP) and silage of P. elongata (S-P). Also were studied
combinations in the ratio of 40:60 of poultry litter (PL) from
broiler chickens with: sugar beet (PL+S); mangold
(PL+M); beetroot (PL+B); corn (PL+C); autumn leaves of
P. elongata (PL+AP). The samples were homogenised in
a laboratory to a particle size of 2 mm. The materials were
tested for the content of dry matter and organic matter by
routine methods. Then, the substrates were brought to a
solids content of 7%. For the implementation of anaerobic
digestion microbial community was formed by depositing
microbial biomass from cattle manure (CM) in a final
concentration of 10% of the total input into the digester
organic substrate.

Anaerobic digestion was carried out using a plastic
syringes with a volume of 20-50 ml, of the cone of which
were placed a closing tubes, wherein the amount of gas is
read directly on the scale on the syringe. These adapted
by us laboratory equipments for modeling methane
fermentation refer to the type of micro-ecosystem or
microcosm according to the classification of [5]. Anaerobic
process occurs as per found in our other experiments
technological parameters: mesophilic temperature range
of 33 £ 1,0° C, dry matter content of 7% and reside nce
time in the thermostat 15 days.

Elective and selective nutrient media (Sharlau Chemie
S. A., Spain) were used for isolation and quantitative
determination of the microorganisms from the studied
groups and types. The following media have been chosen:
Mueller Hinton agar for counting the total number of
microorganisms in the examined material, Eosin
Methylene Blue agar for E. coli and Gram-negative
aerobic bacteria (coliforms), Cetrimide agar for bacteria of
the genus Pseudomonas, Chapman Stone agar for those
of the genus Staphylococcus, Sabouraud agar for fungi,
selective medium for enterococci, Salmonella-Shigella
agar for Salmonella enterica and selective agar for
Clostridium perfringens (Merck-Bio Lab, Bulgaria).
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MHOTO BaXXHW 300@HTPOMOHO3HW MaTOreHW 1 ca OTTOBOPHM 3a
ronsim 6povi XpaHuUTenH1 Hdekumn no uenus ceat [3]. EguH ot
BaXXHUTE KPUTEPUN 3a EKOJOMMYHa MpeLieHka Ha eddeKTUBHOCTTa
Ha aHaepobHOTO pasrpaxaaHe Ha OpraHMYHW BeELLEecTBa e
cTeneHTa Ha MUKpobHa OeKOHTamMuHauWs, NpeLeHeHa no
6posi Ha CaHWTapHO WHAMKATOPHUTE MUKPOOPraHM3MMu.
Mpensua akryanHocTTa Ha Npobriema, CBbp3aH C Bb3MOXHOCTTa
[a ce orpaHv4y pasnpocTpaHEHUETO Ha 300HO3W, Ca NPaBEHU
peavua nscnefBaHWs B Tas3W HAcoka, BKMYMTENHO U C
M3Mon3BaHe Ha TeCT MUKpoopraHusmu [6], [8]. Pesyntatute
nokaseaT CWUrypHa [AEeKOHTaMuHauMs MO OTHOLUEHME Ha
HSIKOWM OCHOBHW rpynu 6akTepum, Korato KonmyecTBOTO UM
B W3XOAHMS MaTepuan He € MHOro BUCOKO (8o 10°
CFU/mI). MNpoyyBaHuaTa Ha Opyrn KONEKTMBM couyart, ye
HSKOM MNaTOreHHW MWKPOOPraHM3Mu ce 3anaseaT B
M3BECTHa CTENeH B KpanHusa buownam [4], [7].

Llen Ha HaCTOALLOTO Mpoy4BaHe € NMPOCTIeAABaHe Ha KOTMECTBEHVTE
M3MEHEHNS Ha CaHWTapHO MOKa3aTeNHW MMKPOOPraHW3Mn B
NTUYM TOP U pacTUTENHN CyGCTpaTh, BHECEHM B GropeakTop ¢
HenpeKkbCHAT Me30UIEH PEXKMM Ha aHaepobHO pasrpakaaHe, ¢
ornen oueHKka Ha Bb3MOXHOCTUTE 3a TsixHaTa AeKOHTaMUHaLWs
Npu TakKbB TWM Ha NpepaboTka 1 MoMy4aBaHe Ha envM300TONOMYHO
6e3onaceH KpaeH npopaykT. Bucokata edekTMBHOCT Ha Teau
maTepuanu kato cybcTpaTv 3a nMpou3BOACTBO Ha Guoras e
yCTaHOBeHa Npu NpeauHn npoy4dsanHmns [2], [10].

MATEPUANU N METOOU

OnuTtnTe ca NpoBedeHM C Pas3n4HN OpraHudHK cybcmpamul.
Manutanu ca cnegnute ¢bypaxu: 3axapHo (3), kpbMHO (K) n
YepBeHo uBekno (Y), nponeTHn nucta ot Paulownia elongata
(MP), kakto n eceHHn nucta (EP) n cunax ot P. elongata
(CP). N3cnepBaHu ca CblO KOMOUHaUUU B CbOTHOLLEHMWE
40:60 oT TopoBa NocTens OT nNurneTa-bponnepn cbC 3axapHo
(NT+3), kpbMmHO (MT+K) u canatHo ugekno (MT+C),
uvapeBuua (MT+L) n eceHHn nucta ot Paulownia elongata
(MNT+P). Mpobute ca xomoreHnsupaHu B naboparopusara oo
rofieMuHa Ha Yactmumte 2 mm. Matepuanute ca macrnensaHu
3a CbabpXaHUE Ha CYXO BELLECTBO M OpPraHU4YHO BELLECTBO
no pyTvHHUTE MeToaun. Crneal ToBa cyGCTpaTuTe ca JOoBEXaAaH!
[0 CbObpXaHWe Ha Cyx0 BeLLecTBO 7%. 3a ocbLUeCTBABaHe Ha
aHepobHOTO pasrpaxkaaHe € hopMMPaHO MMKPOBHO CHOBLLIECTBO
ypes BHacsiHe Ha MUkpobHa Buomaca ot rosexam Top (I'M) B
KpalHa KoHueHTpauuss 10% oT o6LOoTO KOnM4ecTBO Ha
BXO4SALWMSA B BruopeakTopa opraHuyeH cybeTpar.

AHaepobHOmMo pa3gpaxdaHe € OCbLLECTBEHO MPU M3Momn3BaHe
Ha My1acTMacoBM CPUHLIOBKM ¢ 0b6emM 20-50 ml, Ha KoHyca Ha KouTo
€ MNOCTaBsH 3aTBapsiLL LLnayX, Mpy KOETO KOMMYECTBOTO Ha rasa ce
OTUMTa OMPEKTHO BbPXY CKarata Ha CrpyHLoBKUTE. Teav MpUrogeHn
OT Hac nabopaTopHX YCTPOWCTBA 3a ModenpaHe Ha MeTaHoBaTa
dhepmeHTaums cropen Knacvdpmkaumsita Ha [5] ce oTHacsT KbM TN
MumKpoekocvcTeMa i MukpokocMoc (MK). AHaepoBHUSIT npoLiec
npoTMda MNpU  YCTAHOBEHUM MpW OPYIY HallM  eKCrIepUMEHTU
TEXHOMOMYHM MapameTpu: Mpu Me3odurneH TemnepatypeH
pexum ot 33 1,0°C, CbbpXaHue Ha Cyxo BellecTBo 7%
1 BpeMe Ha npecTon BbB dhepmeHTopa 15 geHoHoLWwms.

XpaHumenHu cpedu. 3a u3onupaHe n KONM4YecTBEHO
onpefensHe Ha MWKPOOPraHM3MMTe OT W3cneaBaHuUTe
rpynn ca u3nonssBaHu enekTVBHW W CEeneKkTUBHW cpeau
(Sharlau Chemie S. A., Spain). NogbpaHn ca arap Ha
Mueller Hinton 3a onpegensHe Ha oOwusa OGpow Ha
MUKpoopraHmamuTe, Eosin Methylene Blue agar 3a E. coli
n pam-oTpuuatenHute aepobHu 66akTepun (konudopmunte),
Cetrimide agar 3a 6Gaktepuute oT pog Pseudomonas,
Chapman Stone agar 3a Te3u oT poa Staphylococcus,
arap Ha Cabypo 3a rbute, cenektMBHa cpega 3a
eHTepokoku, Salmonella-Shigella agar 3a Salmonella
enterica n cenektuseH arap 3a Clostridium perfringens ot
Merck-Bio Lab, Bbnrapus
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Quantitative determination of microorganisms was
carried out using the classical method in serial (10
times) increasing dilutions of the examined materials in
a sterile physiological solution. Cultures on the selected
media were prepared from these dilutions, three for
each medium and dilution. After incubation at 37°C for
24-72 h under aerobic and anaerobic conditions (with
Anaerocult® A mini — Merck-Bio Lab, Bulgaria), the
mean arithmetical number of the developed colonies
was calculated and the colony forming units (CFU) in 1
g or 1 ml of the initial material were determined.

Statistical analysis of results is made using the classic
method of Student-Fisher.

RESULTS
The results of the microbiological examination of the
starting materials are presented in table 1.

Content of microorganisms from the studied groups i
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KonuvyecmeeHomo orpederisiHe Ha MWKPOOPraHU3MUTE €
M3BBPLLBAHO MO KMacu4eckus METoA B CEPUNHI AECETOKPaTHO
HapacTBalLM pa3pexaaHus Ha MacrnedBaHuTe Martepvani B
cTepureH duavornomdeH pasteop. OT TAX ca NpaBeHy NMOCABKA
BbPXy NogdpaHvTe cpeau ¢ 1 6e3 aHTMGMOTMLK, MO TPY 3a BCsika
cpena v paspexnaaHe. Cnen uHkybupaHe npu 37°C 3a 24 - 72
h npn aepobHn 1 aHaepobHu ycrnosus (c anaerob pack with
palladium catalyst — H, + CO, — Byn Bro HL3IMB — Codpusi) e
onpeaensH cpeaHoapUTMETUHHUSA BPOIA Ha PasBUITE Ce KOTOHUN
1 € U3HMCIISIBaHO KOMMYECTBOTO Ha KOIMOHUMOOpasyBaLLyTe eavHALIA
(CFU — colony forming units) B 1 g oT n3xogHua matepuan.

CmamucmudecKusim aHasu3 Ha pesynTaTuTe e OCbLLECTBEH
NnocpeacTBOM Knacumyecknsa metoq Ha CTioabHT-Ouiuep.

PE3YNTATU
Pesyntatute oT MUKpPOGUONOrMYHUTE U3CNEABaHNSA Ha
M3XO4HUTE MaTepuanu ca npeacTaBeHy Ha Tabnuua 1.

Table 1/ Tabnuya 1
n the starting materials /

debp»(aHue Ha MUKpoopaaHu3Mu om uscnedsaHume epynu e u3xo0Hume Mamepuanu

Material Microorganisms / Mukpoop2aHu3mu — CFU/g
Mamepuan Total numbgr/ Staphylococ Fungi / Pseudomon | C. perfrin- Coliforms / E coli Enterococcus
06w, bpou cus sp. 6u as sp. gens Konugbopmu sp.
P;'ngﬁifr?ge 6,9.10°°:0,7 | 3,3.10°40,4 | 4,7.10°41,0 | 1,1.10%40,2 | 1,6.10°40,3 | 2,5.10°+0,1 |1,6.10°:0,7| 3,3.107%0,2
PL+S 7,8.10%1,2 | 1,0.10°%0,2 | 1,0.107+0,1 | 9,3.10°1,2 | 1,5.10°+0,1 | 1,4.10°+0,2 |5,7.10%2,3| 4,8.10°0,8
PL+M 2,7.10°%0,6 | 2,7.10°1,2 | 2,6.10°+0,1 | 2,9.10°+0,2 | 3,6.10°+0,1 | 7,4.10°+1,2 |1,7.10°+0,5| 1,6.10°+0,3
PL+B 4,1.10°+0,8 | 1,1.10°+0,1 | 2,7.10%0,9 | 8,7.10°+2,5 | 5,6.10%+1,2 | 1,0.10°+0,0 |1,7.10%0,9| 1,0.10%0,0
PL+C 9,9.10°0,8 | 6,8.10°+1,2 | 6,8.10°+0,8 | 8,6.10°+0,9 | 2,0.10°+0,2 | 6,3.10°2,0 |7,3.10*+1,7| 1,0.10°+0,8
PL+AP 2,1.10%0,2 | 2,7.10°1,2 | 2,6.10°+1,2 | 2,7.10*1,7 | 4,3.10*+1,2 | 5,7.10°1,6 |2,3.10%0,5 0
CM 10% 3,6.10°+2,2 | 5,6.10*+1,2 | 4,3.10°0,7 | 4,0.10°+0,8 | 6,4.10°+0,5 | 6,6.10%4,7 |1,3.10°40,9| 1,7.10°40,4

PL-poultry litter (tTmu4u mop); S-sugar beet (3axapHo usgekso); M-mangold (kpbMHO

usekro); B-beetroot (yepseHo ysekro); C-corn (uapesuua); AP-

autumn leaves (eceHHu niucma) of P. elongata; CM-cattle manure (2osexdu mop)

In the test material was not found contain of
Salmonella enterica.

As can be seen from the data presented, this treatment
of the poultry litter had the effect of reducing the amount
of microorganisms from almost all examined groups
therein. Significantly lower was the total number of
microorganisms in all ensiled materials than the poultry
litter output (P<0.001) as well as that of staphylococci
(P<0,01 in PL+S and P<0,001 in the other ensiled
mixtures), of Pseudomonas sp. (P>0,05 in PL+S and
PL+B, P<0,05 for PL+C and P<0,001 in the other ensiled
materials) and of C. perfringens (P<0,001). Especially
significant reduction in quantites was detected in
enterococci and E. coli in all tested ensiled material in
comparison to the starting poultry manure (P<0,001). To a
lesser extent was the decrease in the number of fungi
and coliforms therein, even in some of the materials
(PL+S, PL+C etc.) was reported some increase in the
quantity of fungi, which is reliable only for PL+S (P<0,01)
and coliforms, which was statistically significant at PL+S
(P<0,001), PL+M (P<0,05) and PL+AP (P<0,01). The
most significant was the reduction in the quantity of
sanitary revealing microorganisms in poultry manure after
its ensilage with autumn leaves of P. elongata and
beetroot, and the least - with the participation of sugar
beet.

On table 2 can be seen the summary results of
microbiological studies of ensiled materials after
anaerobic digestion.
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B wu3cnegBaHuTe Matepuanu He € YCTaHOBEHO
cbabpkaHue Ha Salmonella enterica.

KakTto ce Bwkaa OT npeacraBeHUTe AaHHW, Tasu obpaboTka
Ha MT4MA TOP MMa 3a pesyrTaT HamarsiBaHe Ha KormyecTeara
Ha MUKPOOPraHM3mMmTe OT NOYTU BCUYKU U3CNeaBaHn rpynm B
HET0. 3HaUTENTHO NO-MarTbK € OBLLWISt BPOoI Ha MUKPOOPraHU3MTE
MpY BCUYKU CUMaXMpaHy MaTtepuani B CPaBHEHWE C U3XOAHWS
Top (P<0,001), kakto 1 TO31 Ha ctacunokokuTe (P<0,01 3a
MT+3 n P<0,001 3a ocTaHanuTe CUNaxupaHum cmecu), Ha
Pseudomonas sp. (P>0,05 3a MT+3 un MT+C, P<0,05 3a
MT+L n P<0,001 3a ocTaHanuTe cunaxupaHn matepuanm) n
Ha C. perfringens (P<0,001). OcobeHo 3HaYMTENHO HamarieHme
B KOMMUecTBaTa Ce yCTaHOBsiBa Npu eHTepokokuTe u E. coli
BbB BCWMKM W3CMEABaHW CUMNaXupaHu maTtepuani B
cpaBHeHve ¢ usxogHus Top (P<0,001). B no-manka cteneH e
MOHVKEHWETO Ha Bpos Ha rbouTe u kKonudopmuTe B THX,
[opv npy Hakou oT Matepuwanute (MT+3, MT+L u gp.) ce
OTYNTa U3BECTHO YBENMUYEHUE Ha KonuyecTBaTa Ha rebuTe,
koeTo e poctoBepHo camo npu MT+3 (P<0,01) n Ha
KonundopMmnTe, KOETO € CTaTUCTUYECKM 3Hauimo npy MT+3
(P<0,001), NT+K (P<0,05) n MNT+P (P<0,01). Hawn-
CbLLECTBEHO € TMOHWKEHNETO Ha KomuyecTBaTta Ha
CaHWTapHO MNoKasaTenHUTE MMWKPOOPraHW3Mu B MTUYUS
TOp cnea CunaxwpaHeTo My C eCeHHuM nucta oT P.
elongata n canatHoO LBeKo, a Han-crnabo — ¢ yyactue Ha
3axapHo LiBEKIIO.

Ha Ttabnuua 2 wmorat ga ce BUAAT 0006LLEeHUTEe
pesyntatm OT MMUKPOOMOMOrMYHUTE Un3crneaBaHusa Ha
CUraxxvipaHuTe Matepuanu crnej aHaepoOHOTO pasrpakaaHe.
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Content of microorganisms from the studied groups i

n the ensiled materials after anaerobic digestion /
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Table 2/ Tabnuya 2
CbObpiKaHuUe Ha

MUKpoOop2aHuU3Mu om uscnedesaHume epynu e cunaxupaHume Mmamepuanu cned aHaepoGHomo pasepa)KaaHe

Material / Microorganisms ( MukpoopaaHu3mu) — CFU/g

Mamepuan| 100 Meor | e | Fungire6u | PSSO s | komuopmu | B0 | e
PL+S 4,5.10+0,4 5,3.10*1,9 | 9,3.10+25 | 1,0.10%40,8 | 3,4.10°+0,3 | 1,4.10%0,2 |2,0.10%+0,8 | 4,5.10°+0,3
PL+M 7,7.10°5,9 7,0.10%3,6 | 5,2.10+3,4 | 1,0.10%0,4 | 2,6.1040,8 | 1,0.10°+0,2 |4,2.10%1,3|3,7.10*+0,4
PL+B 2,9.10"°+0,3 3,3.10%1,2 | 2,7.10°%1,2 | 3,7.10%424 | 2,1.104+0,6 | 3,7.10%1,2 | 8,0.10%0 |4,0.10*+0,8
PL+C 1,3.10°+0,5 4,2.10°0,3 | 6,0.10°+1,6 | 1,3.10°%+0,9 | 4,5.10°%25 | 4,0.10%1,0 |2,3.10%0,9 | 6,7.10"+1,2
PL+AP 2,7.10°+0,9 3,3.10%1,7 | 6,3.10%+1,2 0 6,4.10°40,3 | 0,7.10%+0,9 0 5,9.10%1,0

PL-poultry litter (mmuyu mop); S-sugar beet (3axapHo ueekro); M-mangold (kppmMHO ysgekno); B-beetroot (YepseHo ygekro); C-corn

(uapesuya); AP-autumn leaves (eceHHu nucma) of P. elongata

The data shows that in the end bioslimes quantities of
microorganisms of the part of the tested groups were lower
than those in the starting silages. The total number of
microorganisms was considerably less (P<0,001) in
bioslimes from PL+S and PL+C, and in the others was
reported a slight increase, which was significant only for
PL+B (P<0,001). The most considerably was the reduction
of the fungi (P<0,001), of Pseudomonas sp. (P<0,001) and
of the coliforms (P<0,001) in all final materials in
comparison with the starting silages. This applies and for
the staphylococci except in PL+AP, where was observed
slightly implausible increasing in their quantity in the final
bioslime (P>0,05). Reduced were the quantities and of C.
perfringens at the end of the anaerobic degradation of
most of the materials tested, but in PL+S 1 PL+AP was a
certain increase was recorded, which was statistically
significant only in PL+S (P<0,01). For E. coli significant
reduction in the quantities (P<0,001) was observed in
PL+S, PL+C and PL+AP, and in the other two tested
bioslimes slight increase was observed, which was
plausible only in PL+B (P<0,01). In all studied bioslimes
however was established increase in quantities of
enterococci versus baseline silages (P<0,001), but their
amounts remained significantly lower than that in the
poultry manure (P<0,001) and slightly exceeded that in the
used yeast from cattle manure, significant only in PL+C
(P<0,01). These results indicate significant decontamination
of ensiled in combination with poultry litter feed after the
anaerobic digestion, which is in maximal degree in the
bioslime from PL+C. Of the three types of beets, ensiled
with poultry manure, the highest decontamination by
anaerobic digestion was achieved in PL+S.

The results of the microbiological examination of
bioslimes, obtained after anaerobic digestion of the starting
plant materials (without poultry manure, with the addition
only of cattle manure as yeast for anaerobic degradation)
are presented in Table 3.

Content of microorganisms from the studied groups i

n the plant materials after anaerobic digestion /

OT paHHWTe ce BIbKaa, Ye B KpaliHuTe GroLLiamMoBe KormdecTeara
Ha MVKpPOOpraHM3MuTe OT 4YacT OT M3cneaBaHuTe rpynu ca
NMO-HUCKN OT Te3n B m3xogHute cunaxu. ObwmsaT Gpoin Ha
MUKPOOPraHu3MmTe € 3HauutenHo no-manbk (P<0,001) npu
MT+3 wn MT+U, a npu ocraHanute ce oTduTa cnabo
noBuLLEHWe, KoeTo e goctoBepHo camo npu MNT+C (P<0,001).
Hawn-3HaunTtenHo e pegyumpaHeTo Ha rebute (P<0,001), Ha
Pseudomonas sp. (P<0,001) n Ha konudgopmute (P<0,001)
BbB BCWYKW KpPalHW MaTepuanu B CPaBHEHWE C U3XOOHUTE
cunaxuv. ToBa ce OTHacs 1 3a CTadUIIOKOKUTE C U3KIYEHe
Ha [T+P, kbaeto ce HabniogaBa crabo HeOoOCTOBEPHO
NoBULLEHVWE B KOMMYECTBOTO MM B KpanHus Guownam
(P>0,05). MoHwxeHun ca konuyecTBaTta u Ha C. perfringens B
Kpasi Ha aHaepoGHOTO pasrpaXaaHe Ha MOBEYETO M3CreaBaHu
matepuanu, Ho npu MNT+3 un MNT+P ce otunta M3BecTHO
noBuLLIaBaHe, KOETO € CTaTUCTUYECKU 3HAYMMO Camo Mnpu
MT+3 (P<0,01). Mpn E. coli 3HauMTenHo HamaneHve B
konunyecteata (P<0,001) ce yctaHoBsiBa npu MT+3, MT+L un
MT+P, a npu ocTtaHanute OBa M3cregBaHu Ouownama ce
HabnogaBa crnabo noBuLLEHNE, KOETO € OOCTOBEPHO CaMo
npu MT+C (P<0,01). BbB BCUYkM uscnenaHn buolunamose
obave ce YycTaHOBSIBa MOBMLLEHWE B KOnudecTBaTa Ha
E€HTEepPOKOKUTE B CpaBHeHWe ¢ u3xogHute cunaxu (P<0,001),
HO KONMMYecTBaTa MM OCTaBaT 3HAYUTENHO MO-HWUCKM OT TOBa
B ntnuma Top (P<0,001) u cnabo HagBuwaeaT TOoBa B
n3rona3BaHarta 3akBacka OT roBexau Top, 3Ha4MMo camo Mnpu
MT+l (P<0,01). Te3n pesyntat¥ nokasBaT 3HAuYUTENHA
OEKOHTaMVHaUWsA Ha CUNaXvpaHWTe B KOMOMHaUMSA ¢ NTuyn
Top dypaxu cnel aHaepobHO pasrpaxgaHe, KosTo € B
MakcumanHa creneH npu Guownama ot MT+L. OT Tpute
B0 LIBEKTIO, CUNXKMPaHM C MM TOp, MY aHaepobHO pasrpaxaaHe
ce noctura Han-Bucoka gekoHtammHauma Ha MT+3.

Pesyntatute oT MUKpPOOMONOrMYHUTE M3CnenBaHUs Ha
6uownamoBeTe, Nony4YeHn cnes aHaepobHO pasrpaxaaHe
Ha M3XoOHWUTE pacTuTenHu martepwanu (6e3 nNTuum TOp, C
pobaBka camMO Ha roBexau TOp KaTo 3akBacka npu
aHaepobHOTO pasrpaxgaHe) ca npeAcTaBeHn Ha Tabn. 3.

Table 3/ Tabnuuya 3
CbOBbpiKaHUe Ha

MUKpoop2aHU3Mu om u3csiedeaHume 2pynu e pacmumesiHume Mamepuasnu csed aHaepo6Homo paszpaxdaHe

Material Microorganisms ( MukpoopzaHu3mu) — CFU/g
Mamepuan Total numbgr/ Staphylococ Fungi / Pseudomona C. perfringens Coliforms / E. coli Enterococcus
06w bpolu Cus sp. 6u S sp. Konughopmu sp.
S 3,7.10+2,3 | 5,1.10%1,9 | 7,3.10°+0,7 0 0 6,7.10%5,5 | 1,5.10%+1,5 | 5,3.10°+1,2
M 2,0.10+3,5 | 1,7.10%2,1 | 1,8.10%1,2 0 0 0 0 2,7.10%2,1
R 1,0.10'+1,7 | 2,3.10°+0,6 | 3,0.10%+1,7 0 6,3.10%3,2 | 5,0.10%+0,7 | 6,0.10%40,7 | 1,7.10%+0,4
SpP 5,0.10°%43,5 | 5,8.10+3,8 | 9,7.10°45,7 | 1,0.10%#1,7 | 5,3.10*+3,2 | 1,1.10%2,0 | 0,7.10%1,0 | 4,3.10°+0,8
AP 4,5.10%2,8 | 2,5.10°%0,4 | 1,5.10°%+1,2 | 4,7.10%5,0 | 7,3.10%21 | 1,5.10°+0,6 | 6,0.10°+0,0 | 6,0.10°+1,0
S-P 1,9.10°+0,9 | 4,9.10°+0,6 | 1,7.10°+1,3 0 1,3.10%+1,2 | 1,7.10%0,4 | 1,0.10°+1,0 | 3,4.10°+1,4
CM 10% 2,0.10°+1,8 | 9,0.10°+1,0 | 7,0.10*1,2 | 2,2.10%1,7 | 4,0.10+2,0 | 50.10°%1,4 | 1,3.10°+0,9 | 1,1.10'+1,3

S-sugar beet (3axapHo useko); M-mangold (kppmHO ygekro); R-red beetroot (vepseHo useko); SP-spring leaves (nponemHu nucma) of P. elongata; AP-
autumn leaves (eceHHu nucma) of P. elongata; S-P-silage (cunax) of P. elongata; CM-cattle manure (2oeexdu mop)
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In starting plant substrates were established only
staphylococci in amounts up to 5,7.10%+0,7 and bacilli, as
the total number of microorganisms in them not exceeded
8,3.10%40,2. Presence of sanitary indicative
microorganisms was not established, which in the
materials of P. elongata was proved also in our previous
studies [9]. As seen from the table, the microorganisms
from all traced groups were in smallest quantities in the
bioslimes of these materials in comparison with the added
as starter cow manure, as well as compared to bioslimes
of the substrates ensiled with poultry litter. The total
number of microorganism was a significantly lower
(P<0.001) for bioslimes obtained after digestion of all
tested feed, as well as that of the E. coli and the
enterococci (P<0.01). The staphylococci were also
significantly less in the bioslimes from the three types of
beet (P<0.001) and from spring leaves of P. elongata
(P>0,05), but in the bioslime from autumn leaves was
reported an increase of these bacteria (P<0,001).
Particularly considerably was the reduction of bacteria of
the genus Pseudomonas in all tested bioslimes (P<0.001)
except in that of autumn leaves of P. elongata, in which
establishes a slight increase of these bacteria (P>0,05).
This applies also for the number of coliforms in these
substrates. C. perfringens was also significantly reduced
in bioslimes, except that of the autumn leaves of P.
elongata, which was increased in comparison with this in
the added cow manure (P<0,01). Quantities of fungi,
however, were higher in all bioslimes compared to the
yeast of cattle manure (P<0.01 for the autumn leaves of
P. elongata, and P<0.001 for the rest bioslimes).

The smallest was number of microorganisms in the
bioslimes from the three types of beet, as well as in this of
silage from P. elongata. Very low were values of the
sanitary indicative microorganisms (of E. coli, enterococci
and C. perfringens), as well as of coliforms and
Pseudomonas sp. The results show that bioslimes from
the tested plants substrates were safe from
epizootological standpoint for application to the soil as
fertilizer.

DISCUSSION

First [2] presented new renewable energy source - a
mixture of manure and energy crops. These authors
proposed for the first time the possibility of integrating
two types of biotechnologies - lactic acid fermentation
and anaerobic decomposition of the substrate, which
includes silage from Paulownia elongata. Our studies
show that in this technology was achieved a high
degree of decontamination of the manure ensiled with
autumn leaves of P. elongata with a substantial
reduction in the quantity of sanitary indicative
microorganisms. Moreover, beet is one of best sources
of biogas because of its high content of dry matter,
organic matter and sucrose. According to [10] sugar
beet is with the highest content of dry matter among
the three beet species, which is an advantage in this
respect, while fodder beet has the lowest values. Also
sugar beet is distinguished by high percentage of
organic matter. Probably because of this high content
of sugar and organic matter in sugar beet
decontamination of poultry litter after the ensilage in
combination with this type of beet was relatively less
compared with the other combinations tested by us.
The most significant was the reduction in the quantity
of sanitary indicative microorganisms in poultry manure
after its ensilage with autumn leaves of P. elongata and
beetroot, and the least - with the participation of sugar
beet. After the anaerobic digestion of these feed
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B naxonHuTe pactutenHm cybctpaTm ce yCTaHoBSBaT eaYHCTBEHO
CTaduroKoKM B Konuyectea [0 5,7.10410,7 n 6auunn, kaTo
obLWMAT BpoV Ha MMKPOOPraHM3MuWTe B TAX HE HaaBuLLaBa
8,3.10%02. He ce YCTaHOBSABA HaNM4Me Ha CaHUTaPHO MoKasaTesHv
MMKPOOpPraHu3MK, KoeTo 3a Matepuanute oT P. elongata e
YCTaHOBEHO 1 NPy NpeauLLIHN Hawwm nacneasaHus [9). Kakro ce
BWKOA OT Tabnuuata, MWKPOOPraHM3MMTE OT  BCUYKU
n3cnenBaHu rpynu ca B Han-Marky Konv4yectsa B GroLLriamoBeTe
OT Te3n MaTtepuanu, B CpaBHEHVE C NpUOaBEHNS KaTo 3aKBacka
roBexgn TOp, KaKTo M B CpaBHeHVe C OuolunamoBeTe OT
CUnaxvpaHuTe ¢ NTudmst Top cyoctpat. OBLmST Gpoli Ha
MWUKPOOPraHM3MmMTe € 3HauMTenHo no-manbk (P<0,001) npwu
6rownamoBeTe, NoMyvyeHu cref aHaepobHOTO pasrpakaaHe
Ha BCUYKM m3criegBaHy oypadky, KakTto u To3u Ha E. coli n Ha
eHTtepokokute (P<0,01). CtacdhmrnoKkokmTe CbLUO Ca 3HaYMTENHO
no-manko B 6uolunamoBeTe oT TpuTe BMaa usekno (P<0,001)
M B npornetHute nucta ot P. elongata (P>0,05), HO npu
Obuownama oT eceHHM nucta Ha P. elongata ce otunTa
nopuweHne Ha Te3anm bGaktepum (P<0,001). OcobeHo
3HaunTeENHO € pedyuvpaHeTo Ha OaktepunTe OT pop
Pseudomonas BbB BCUYKM K3cnegBaHu  GuolunamoBe
(P<0,001) ocBeH B TO3M OT eceHHM nucta ot P. elongata, B
KOMTO ce ycTaHoBsiBa crnabo noBuLleHne Ha Te3n Baktepum
(P>0,05). ToBa ce oTHacsi u 3a 6posi Ha konudopmnTe B Te3n
cy6ctpatu. C. perfringens cbLlo € 3Ha4YMTENHO pedyumpaH B
6uoLLnamoBeTe C U3KIMKYEHME Ha TO3U OT ECEHHUTE NucTa OT
P. elongata, B KOWTO € NOBULLEH CMPSIMO TO3K B npubaBeHusi
roeexxan Top (P<0,01). KonuuyectBaTta Ha rbbute obadve ca
MoO-BUCOKN BbB BCUYKM GMOLLNIAaMOBE CMpsAMO 3akBackaTa OT
roeexxan Top (P<0,01 3a eceHHuTe nucta oT P. elongata u
P<0,001 3a octaHanuTte 6uoLunamose).

Han-manko ca MnkpoopraHuamuTe B GuownamoBeTe OT
TpUTe BMAa LUBEKNO, KakTo U B cunaxa ot P. elongata.
MHOro HWCKM Ca CTOMHOCTUTE Ha CaHWTapHO MokasaTeriHuTe
MukpoopraHmamm (Ha E. coli, eHTepokokute u C.
perfringens), kakto n Hakonudopmnte N Ha Pseudomonas
sp. Pesyntatute nokasear, Yye GuoLunamoBeTe, NofyvyeHn
OT M3cnepBaHUTe pacTuTenHu cybctpatu, ca 6esonacHu
OT €enu300TONOrMYyHa rrefHa Touka 3a NPUNOXEHUE B
noyesaTta KaTo eCTECTBEHU TOPOBE.

OBCBXOAHE

3a npbB MbT [2] NbpBM NpeacTaBMxa HOB Bb3OOHOBSIEM
€HEeprmeH U3TOYHVK — CMeC OT TOp M eHEPMUIAHU KynTypu. Teaun
aBTOPM Mpeasiarat 3a NpbB MbT Bb3MOXHOCTTA 33 UHTErpUpaHe
Ha BMOTEXHOMOMM OT AiBa TUMa — MIEYHO Kucena oepMeHTaLms
N aHaepobHO pasrpaxaaHe Ha cybcTpaTuTe, KaTo BKOYBAT U
cunax ot Paulownia elongata. Hawwurte n3cneasaHusi nokasear,
Ye Npu Ta3n TEXHOMOrMsi ce MNocTUra BWCOKA CTEneH Ha
[OEKOHTaMUHaLMS Ha MTUYMSE TOP, CUINaXvpaH 3aedHo C €CEeHHN
nucta ot P. elongata cbC CbLUECTBEHO MOHWXEHUE Ha
KONMUYECTBaTa Ha CaHUTApHO MOKasaTerHATE MUKPOOPraHU3MU.
OcBeH TOBa LBEKMOTO € eauH OT Han-gobpute U3TOYHMUM Ha
Grora3 nopaav BYCOKOTO CU CbbpKaHUe Ha CyxO U OpraHuyHO
BELLECTBO, KaKTo 1 Ha 3axapo3a. Crnopep, [10] 3axapHOTO LBEKNO
€ C Hal-BMCOKO ChbpXXaHNe Ha CyXO BELLECTBO OT TpUTe BuAA
LiBEKNO, M3MOM3BaHM OT Hac, KOeTo e MpeavMMCTBO B TOBa
OTHOLLIEHWE, AOKATO CaraTHOTO LIBEKIO € C Hat-HUCKO ChObpXaHue.
ChblO Taka 3axapHOTO LBEKNO Ce OTfnM4aBa C BMCOKO
CcbabpXaHve Ha opraHMyHa matepusi. BepositTHo nopagm ToBa
BUCOKO CbAbpXaHWe Ha 3axap W OpraHuMyHa matepusi B
3aXapHOTO LBEKIO, AEKOHTaMMHauusiTa Ha NTudn Top creg
CUNaxupaHeTo My B KOMOWHauUMsi C TO3M BWA LBEKMO € B
CPaBHUTENHO MO-Marika CTeneH CnpsiMo ApyrTe uscrneaBaHu
OT Hac KombuHaumu. Hai-CblLeCTBEHO € MOHWKEHUETO Ha
KOMM4ecTBaTa Ha CaHUTapHO NMoKasaTerniHMTe MUKPOOPraHU3mm
B MTUYUS TOP CREL CUMAXKMPAHETO My C €CeHHM nucta ot P.
elongata n canatHo UBekno, a Haw-cnabo — ¢ yyactve Ha
3axapHo uBekno. Cnen aHaepobHO pasrpaxgaHe Ha Tesu
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ensiled in combination with poultry litter there was a
further substantial decontamination, which was in the
maximum degree in the bioslime from silage of poultry
manure and corn. Of the three types of beets, ensiled
with poultry manure, in anaerobic digestion was
achieved the highest decontamination of the silage
from poultry litter and sugar beet. The period of full
fermentation of sugar beet is relatively short: in the
range of 15 to 20 days (compared with silage corn
about 90 days). In addition, methane yields per
hectare are at about 20% more than that of silage corn
(54 t/ha corn correspond to 80 t/ha sugar beet).
Furthermore, sugar beet has the lowest values of
nitrogen and this is one of its main advantages in
producing of biogas [10]. Our studies indicate that
decontamination of cattle manure in the presence of
fodder beet, which has the lowest values of organic
matter, was at a highest level compared to the other
tested species beets and fodder.

The proposed from [2] combination of both
technologies called cotechnology allows to increase
the efficiency of biogas production, as main reason for
this is the precise combination of materials, that
integrate two main ideas: utilization of the greatest
possible amount of organic waste from livestock and
increasing energy and economic efficiency through the
introduction of plant biomass - silage. Individual raw
materials (animal manure, corn silage, etc.) are mixed
into common mass. In the application of this principle
of cofermentation the organic manure (poultry, cattle
or pig) mixed with plant biomass is an effective
material and substrate for biogas production, as the
potential for release of methane in the process of
decay is very large. Ensilage is biotechnology, in
which microorganisms break down a part of
carbohydrates. As a result of the action of hetero
fermentative anaerobic bacteria are synthesized lactic
acid, acetic acid and alcohol. This leads to stimulation
of further biochemical processes for the formation of
biogas. Thus the generation of biogas is supported
and better efficiency of biogas installation is achieved.
At the biogas production, however, of particular
importance is the experimental verification of the
epizootiological safety of the end bioslimes after
anaerobic digestion of substrates. The results of these
experiments in this direction show that the resulting
end products of all tested materials are
environmentally safe and their application to improve
soil fertility not hiding risks of spread of pathogenic
microorganisms.

CONCLUSIONS

e The ensilage of poultry litter mixed with corn, autumn
leaves of Paulownia elongata and with different types of
beet had the effect of reducing the amount of
microorganisms from almost all studied groups in it, which
was particularly significantly in enterococci and E. coli.
The most substantially was the reduction in the quantity of
the sanitary indicative microorganisms in poultry manure
after its ensilage with autumn leaves of P. elongata and
beetroot, and the least - with the participation of sugar
beet.

e In continuous mesophilic mode of anaerobic digestion of
feed ensiled in combination with poultry manure for 15
days significant microbial decontamination was achieved,
including regarding the sanitary indicative bacteria such
as E. coli and enterococci. It was maximal in the bioslime
from poultry manure and corn. Of the three types of beets,
ensiled with poultry manure, the highest decontamination
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CUNaXupaHn B KOMOMHauMs Cc nmuam Top  dypaxu ce
HabnogaBa [JOMbMHUTENHO 3HAauMTENHa AEKOHTaMMHaLWS,
KOSTO € B MakcumarnHa cTerneH npu 6volunama ot cunaxa oT
nTvuM Top 1 uapesmua. OT TpuUTe BUAA LBEKIO, CUNaXUpaHu C
M4 TOp, MpW aHaepobHO pasrpaxdaHe ce nocTura Hai-
BMCOKA [JEKOHTAMUHALMSA Ha cunaka OT MTUYM TOp U 3axapHo
ugekno. lNepvogbT Ha MbrHA OEPMEHTAUMS] Ha 3axapHOTO
LIBEKITO € OTHOCMTENHO KpaTbK: B MHTepBan oT 15 ao 20 aHn (B
CpaBHEHUE C LiapeBUYHUA curna, komto e okono 90 aHum). OceeH
TOBa JOOVBBT HA METaH OT XeKTap € ¢ okorno 20% Mo-BUCOK OT
TO31 OT LapeBn4HUS cunax (54 tha 3a uapesuuaTa B CpaBHEHME C
80 t/ha 3a 3axapHOTO LBekmo). Hello noseye, 3axapHOTO LIBEKIO
MMa Hal-HYCKO CbbpXXaH1e Ha a30T M TOBa € €0HO OT HEToBUTE
Haw-ronemy npegyMcTea npu NPoM3BOACTBOTO Ha Guoras [10].
HacTosiwmte uscneaBaHus nokasear, Ye AeKOHTaMuHauusTa
Ha roBexausi Top B NPUCHCTBUE HA CanaTHO LIBEKIO € B Hali-
BUCOKa CTENEH B CPaBHEHWE C OCTaHanuTe W3creaBaHu
BMAOBe LBeKo n dypaxkun. Crnopea [10] To3n BUA LBEKIO MMma
HaWi-HUCKO CbAbpXXaHWe Ha OpraHUYHO BELLIECTBO.
MpesnoxeHoTo OT [2] cbYeTaBaHe Ha OBETE TEXHOIOMM,
Hape4eHO KOTEXHOIOMVA, NO3BONABa Ja Ce MoBvLLM ecpeKTBHOCTTa
Ha MPOV3BOACTBOTO Ha GMoras, kato OCHOBHATa MpuyMHa 3a
TOBA € MPELM3HOTO KOMOMHUpaHE Ha CYPOBVHUTE, KOUTO UHTEMmUpaT
[1Be OCHOBHY MAes: Oron3oTBOpsiBaHe Ha Bb3MOXHO Hal-ronsivo
KOJMYECTBO OpraHNYHW OTMaAbLM OT CESICKOCTOMNAHCKUTE XKUBOTHM
1 NOBULLABaHE Ha eHeprnHaTa 1 MKOHOMUYecka edeKTBHOCT
ype3 BHacsiHe Ha pacTutenHa obwomaca — cunax. OtgenHuTe
CYPOBUHM (KMBOTMHCKa TOp, LApPEBMYEH CUNax M Op.) ce
cmecBaT B efHa obwa maca. Npy MpunoXeHNeTo Ha TO3u
MpUMHUMMN Ha KodbepMeHTaUUsTa OpraHUYHUAT Top  (MTvuw,
roBeXau WM CBUHCKM), CMECEH C pacTuTenHata Guomaca, e
echukacHa cypoBuHa 1 cybeTpaT 3a NPOM3BOACTBOTO Ha Buoras,
Tbil KaTO MOTEHUMANbLT 3a OTAENsIHE HA MEeTaH B MpoLeca Ha
rHMeHe e MHoro ronsm. CunaxvipaHeTo e BuoTexHonoms, npu
KOSTO MMKPOOPraHn3Mu pasrpakgart YacT OT BbrmexvgpaTure.
B pesyntat oT pewctBMETO Ha XxeTepo-hepMeHTaTVBHM
aHaepobHM BakTepun, ce CUHTE3Mpa MIleYHa KUCenmHa, oLeTHa
KucenvHa n arnkoxon. ToBa Boau OO CTUMyNMpaHe Ha Mo-
HaTaTbLUHUTE BUOXMMMYHU MpoLiecn A0 obpa3syBaHe Ha Buoras.
Mo 1031 HaunH ce nognomara obpasyBaHeTo Ha Buoras u ce
nocTura no-gobpa edekTMBHOCT Ha Groras uHctanaumsta.llpy
NPOM3BOACTBOTO Ha Buoras obave oT 0COBEHO roNsAMOo 3Ha4eHME
€ eKcrnepvMeHTanHarta npoBepka Ha enu3ooTonornyHaTa
6e3onacHoCcT Ha kpaviHuTe OuolinamoBe crief aHaepobHOTO
pasrpaxgaHe Ha cybctpatute. PedyntatuTe OT HacToawmTe
EKCMEepUMEHT B Ta3W Hacoka MNokaseaT, Ye MoryyvyeHuTe
KpalHU NpodyKTU OT BCUYKM M3CredBaHu maTtepuanu ca
ekonormyHo 6es3onacH1 1 npunaraHeTo MM 3a MoBWLLIABaHe
Ha MOYBEHOTO MIIOAOPOAME HE KpUe pUCKOBE  OT
pa3npocTpaHeHUe Ha NaToreHHN MUKPOOPraHU3MMU.

n3soau

e CunaxupaHeTo Ha NTUYMA TOP, CMECEH C LiapeBuua,
eceHHn nucta ot Paulownia elongata n ¢ pasnuyHn
BMOOBE LBEKNO MMa 3a pesyntaT HamansiBaHe Ha
KonuyecTBaTa Ha MWKPOOPraHW3MUTE OT MOYTU BCUYKM
u3crnefBaHu rpynu B HEro, KOeTo € 0COBEHO 3HAYUTENHO
npu eHTepokokute n E. coli. Han-cbLyecTBeHO € NOHWKEHNETO
Ha KonuyecTBaTa Ha CaHWTaApHO  MNoOKasaTenHuTe
MUWKpPOOPraHu3aMu B MNTUYUSE TOP Cres CUNaxupaHeTo My C
eceHHu nucta oT P. elongata v canaTHo uBekno, a Ham-
cnabo — ¢ y4acTue Ha 3axapHo LiBEKIIO.

e [lpn HenpekbcHaT Me30UIEH pexumM Ha aHaepobHO
pasrpakgaHe Ha cunaxupaHute B KOMOMHaums ¢ NTudM Top
dypaxu B npogbimkeHne Ha 15 aHM ce moctura 3HavuTenHa
MWKPOOHa AeKOHTaMMHaLWS, BKMHOUYUTENTHO MO OTHOLLEHWE Ha
CaHUTEPHO nokasaTenHute ©Oaktepum kato E. coli un
EHTEPOKOKMTE. TS € B MakcumarHa creneH npu buownama ot
nTnym Top 1 vapesmua. OT TpuTe BMAA LBEKIO, CUNaxXupaHu
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by anaerobic digestion was achieved by involvement of

sugar beet.
e In the investigated plant substrates, subjected to
digestion with bovine manure, at least were

microorganisms in the bioslimes of the three types of beet
and of silage from P. elongata. The received bioslimes
were safe from epizootological standpoint for application
to the soil as fertilizer.
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C NTMYK TOp, NMpy aHaepobHO pasrpaxaaHe ce noctura Haw-
BUCOKA AEKOHTaMMHALIMA NPY y4acTUETO Ha 3axapHO LiBEKITO.
o [pun n3cnenBaHUTe pacTUTENHU cybCcTpaTi, MOASIONKEHN Ha
pasrpakgaHe ¢ roBeXam Top, Hak-Mariko ca MUKPOOpraHU3MnUTe B
6uolunamoBeTe OT TPUTE BUAA LBEKIIO, KAKTO U B cunaxa
oT P. elongata. MonyyeHnte GuownamoBe ca Ge3onacHu
OT €enu300TONOorMYHa rredHa Tovka 3a NPUoXeHue B
rnoyesaTta KaTo eCTECTBEHU TOPOBE.
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