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MORPHOLOGICAL CHARACTERISTICS OF THE FUNGAL GROWTH PHASES OF
THE GENUS MUCOR AND RHIZOPUS

0. V.Kinash', V. A. Yevstafyeva?, V. V. Melnychuk?
"HSEE of Ukraine «Ukrainian Medical Stomatological Academy», Poltava, Ukraine

E-mail:vet.86@ukr.net
2Poltava State Agrarian Academy, Poltava, Ukraine

Fungi of the family Mucoraceae are contaminated pathogens and saprophytic microorganisms. In the case of
penetration into a susceptible organism, they are capable of causing a disease called mucormycosis. More often, the
causative agents of mucormycosis in different species of animals and humans is the fungi of the genera Mucor,
Rhizopus, Absidia and Mortierella. The reproduction and survival of fungi is ensured by the spores formation process.
For pathogenic micromycetes spores have a special meaning. The invasion of a mycosis causative agent is occurs to
a receptive organism due to spores. The mold fungi identification in laboratory conditions is based on morphological
characteristics of culture in asexual reproduction.

The primary aim of this study is to determine the fungal growth phases of morphological characteristics for the
genus Mucor and Rhizopus and to establish the optimal term for it identification. The present study is the first on
detail description of the fungal growth phases of the genus Mucor and Rhizopus.

As a object of study used isolates Mucor ramosissimus Samutsevitsch, Rhizopus spp. from pathological
material of died poultry. Cultivation of fungi conducted on sabouraud dextrose agar at 26 °C during 7 days. The
concentration of colonied forming units per y 1 sm3 of suspension determinated in cytometric hemocytometer.

The morphological characteristics of the fungal growth phases of the genus Mucor and Rhizopus has been
studied. It was also established, that fungi of genus Mucoraceae pass through the five phases of growth are common
in majority of micromycetes. However, they are accompanied specific and consistent macroscopic and microscopic
changes of cultures. The first phase of growth (phase of spore germination) in the genus Mucor and Rhizopus in
microscopic level is accompanied by increasing of spore volume. Further the shell of the spore is broken and the
primary mycelium develops (first day of cultivation). The second phase of growth (log phase) is characterized by
mycelium development and it ramification (second day of cultivation). Herewith mycelium is differentiated on
substrate and air. The third phase (phase of accelerated uneven growth) is accompanied by formation of sporangies
and pigmentation of colonies (continues from second to the fourth day). The fourth phase (phase of exponential
growth) in the genus Mucor and Rhizopus manifests itself by increasing of vegetative mycelium total weight,
deceleration of sporangies forming (recorded on the fifth day of cultivation). The fifth phase of growth (aging) is
accompanied by destroying of conidial heads and spore releasing with further autolysis of mycelium (from fifth to sixth
day). As it follows from the findings presented in this study that the most informative term of cultivation for identifiation
of genus Mucor and Rhizopus is the fourth or fifth day. This term corresponds to corresponds to completion of phase
of accelerated uneven growth and phase of exponential growth.

Key words: Aspergillus niger, Aspergillus fumigatus, Aspergillus flavus, fungal growth phases.
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MOP®OJIOIN4YHI XAPAKTEPUCTUKU ®A3 POCTY 'PUBIB PO1Y MUCOR TA
RHIZOPUS

0. B. Kinaw', B. O. €sctad’eBa?, B. B. MenbHUuyk?,
'BJH3Y «YkpaiHcbka MedudyHa cmomamorioziyHa akademisi», [onmaea, Ykpaina
E-mail:vet.86@ukr.net
’INonmascbka depxxasHa azpapHa akademis, [lonmaea, YkpaiHa

byno esus4eHo MopgbonoziyHi xapakmepucmuku epubie pody Mucor i Rhizopus 3a pi3Hux ¢ha3 pocmy.
BcmaHoeneHo, o 03HayeHi Mikpomiuemu 8 npoueci po3sumky npoxodsime n’ames cmadili pocmy, xapakmepHux 0nsi
binbwocmi mikpomiuemis. BuseneHo, wo 4-5 0oba KynbmugysaHHsl € Halbinbuw iHhopMamueHO 3 MOYKU 30pYy
ideHmucdbikauii 2pubie, WO eidnosidac 3aseplieHHI0 ha3u MPUCKOPEHO20 HepPIBHOMIPHO20 pocmy ma ¢asi

eKcroHeHUuianbHo20 pocmy.

Kmouoei cnoea: mikpomiuemu, pid Mucor, pid Rhizopus, ¢pasu pocmy zpubis.

Betyn

Y HaBKONWLWIHBLOMY CepedoBWLLi, OpraHi3mi
TBapuH i NIOAMHWM Tpubu 3ycTpiyalTbCa y BUrNAgi
OioLeHO3iB, PI3HMX 3@ YWCENLHICTIO Ta BWMOOBUM
cknagom. [eski 3 HUX, y TOMy uucni i rpubu poauHn
Mucoraceae, BigHOCATE [0 YMOBHO-MATOTEHHUX i
canpoiTHUX MikpoopraHiamis. OgHak, NPOHUKa4n B
CMPUAHATNNBUA OpraHiam, BOHM 3aaTHi
CNPUYUHIOBATU 3aXBOPIOBAHHS, BiAOME sIK MyKOPMIKO3
(CMHOHIMM — MyKOPO3, (PIKOMIKO3, 3Uromikos) [1-7].
HanuacrTilwe MyKOpMiko3 y pisHUX BWAIB TBapUH Ta
nogen  CNpuYnHIOTbL  MiKpoMmiueTn poais  Mucor,
Rhizopus, Absidia, a Takox Mortierella [8-16].
BigTBOpeHHs ~ Ta  BWXWMBaHHA,  30KpemMa, B
HEeCnpuUsTNMBMX YyMoOBax, Yy rpubiB 3abesnevyeTbcs
NpoLecoM  CropoyTBOPEHHHA.  [Ina  naToreHHux
MIKpOMILIETIB CNOpM MailTb 0CODNMBE 3HAYEHHS,
agke 3aBgskm M BigOyBaeTbca iHBasia 30ygHuka
MiKO3y [0 ChnpuiHATAMBOro opradismy [17]. [Ons
GinbwocTi  nMicHABMX  rpuBiB  XapakTepHum €
PO3MHOXEHHSA fK CTaTeBUM (3yCTpiYaeTbCA nue B
npupodi), Tak i OesctateBum wnsxamu. 3a
KynbTUBYBaHHS KynbTyp rpubis y nabopaTopHux
ymoBax crioctepiraeTbcsi nuwe GesctaTeBa cTagis
PO3MHOXEHHS (aHamopda) 3 nocnigytoumm
YTBOPEHHAM  CMOpaHriocnop  (EHAOreHHW:  Tun
CMOPOHOLWIEHHA - Yy MykopoBux) abo  KoHigin
(ex3oreHHWir  TUN  crnopoHoweHHs)). Came Ha
MOPMONOriYHNX  XapakTepucTukax  KynbTypyu B
npoueci ii 6e3cTtateBoro pPoO3MHOXeHHS 6a3yeTbcsi
ineHTudikauis 30yAHUKIB NnicHABMX Mikosis [18—-21].

3as0aHHA 00CiOX)EeHHS. Busuntn
MOpOnorivyHi XxapakTepUCTUKN 3a pisHuX as pocTy y
rpmbiB  pogy Mucor i Rhizopus B pauHamiui Ta
BCTAHOBUTU ONTUMAIbHi TEPMIHU ANS NPOBELEHHS iX
iaeHTudikawi.
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Martepianu i meToau gocnigXeHHSA

B pocnigxeHHsix 6yno BUKOPUCTAHO MOMbOBI
isonsatn rpnbie Mucor ramosissimus Samutsevitsch,
Rhizopus spp., BuAineHi 3 naTonoriyHoro marepiany
Big, 3arnénoi CiNbCbKOrocnoAapchbKoi nTnui.
laeHTudikauito KynbTyp MIKpOMILIETIB NPOBOAWMM Ha
nigctasi KynbTypanbHuUX Ta MOPQOMOriYHMX O3HaK.
KynbTuByBaHHSA rpubiB npoBoaunu Ha arapi Cabypo
3a Temnepatypu 26 °C npotarom 7  gib.
KoHueHTpaujto crnop rpubis y 1 cm® cycnensii
BM3HAyanu 3a CTaH4apTHUM METOAOM 32 AOMOMOro
remoumTomeTpa (kamepu ropsiesa) [22].

Pe3ynbTati Ta ix 06roBopeHHs

Y  npepcrtaBHuKiB  poguHu  Mucoraceae
crnocTepiranu xapakTepHi Ans MiKpOCKOMiYHMX rpubis
dasn po3BUTKY, LIO BUABNANUCA MNOCMIAOBHUMN
Makpo- Ta MIKPOCKOMIYHUMM  3MIHAMW  KyNnbTyp
(puc. 1).

Mepwa ¢asa po3BuTKy - hasa NpPopOCTaHHA
cnop, y rpubis poais Mucor i Rhizopus MiKpocKoni4HO
BusBnanacs 36inblweHHam o6’eMy cnop BHacmnigok
BOMpaHHA HuMKM Bonorm 3 cyberpaty. [lpoTsarom
nepwoi [obu KynbTMBYBaHHS BigOyBaBCA pO3puB
00O0MOHKM CMOp 3 HACTYNHUM PO3BUTKOM MEPBUHHOIO
miuenito. [pyra cdasa po3sutky — norapudmivnHa,
xapakTepusyBanacsi MpOAOBXEHHSM POCTY Milenito
Ta WOro ranyXeHHAM MpoTAroMm Apyroi  gobwu
KynbTUBYyBaHHS. YactuHa wmiuenito pocna Brnnd
MOXWBHOrO CepefoBuULLA, YTBOPHOOYM CybCcTpaTHUiA
Milenin, Toai SAK Ha NOBEpPXHi cepepoBulla
pO3BMBAaBCA TaK 3BaHW/A MOBITPAHUIA MiUenin, Ha
AKOMy B nopanblumx dasax pocTy cchOopMyTLHCA
cnopadrii.



Puc. 1. Po3sutok KynbTyp rpubis poauHn Mucoraceae (MiKpokapTWHa): a — 3aBepLUeHHs norapudmiyHol
hasn, No4aToOK NPUCKOPEHOIO HEPIBHOMIPHOIO POCTY, ranyXeHHs MiLernito, yTBOPEHHS HeMirMeHTOBaHNX CNOpPaHriiB y
romba poagy Mucor (2-3-1 poba), x 100; 6 — dcasa NPUCKOPEHOrO HEPIBHOMIPHOTO POCTY, PO3POCTaHHS
HecenToBaHOro miuenito y rpuba pogy Rhizopus (3—4-ta poba), x 400; B — pa3a NpUCKOPEHOro HEPiBHOMIPHOIO
POCTY, YTBOPEHHSI OOAMHWYHUX MIrMEHTOBaHWUX crnopaHriiB y rpuba Mucor ramosissimus (3—4-ta poba), x 400; g —
(hasa eKCrnoHeHLjaneHOro pocTy, 3pini cnopaHrii rpuba popy Mucor (5-ta poba); x — hasa crTapiHHA, po3puB
nnoJoBoro Tina 3 BuxogoM crnop y rpuba poay Rhizopus (5-ta poba), x 400; 3 — basa cTapiHHSA, 03HaKu ayTonisy
miuenito y rpuba poay Rhizopus (6-ta no6a), x 400.

Tabnuus 1
Oco6nMBOCTi po3BUTKY KynbTyp rpubiB pogy Mucor i Rhizopus Ha arapi Cabypo, t =26 °C

®a3u pocmy 2pubis Ocobnusocmi pocmy i po38umKy Kynbmypu Picm, doba
(3a dydkoro I. A. 3i MikpokapmuHa MakpokapmuHa 21314|5
cnigas.,1982)
1. MNpopocTaHHsa crnop [MpopocTaHHsa cnop, BigcyTtHsa -l ---
30inbLUEHHSA IXHBOTO 06’eMy,
YTBOPEHHS NEPBUHHOIO
Miuenito
2. JlorapudhmiyHa pasa | Po3pocTaHHA HecenToBaHOro YTBOpEHHS ApiOHOT KOMOHIT +|-1-1-
(apantuBHa). MiLenito Ta oro 6inoro konbopy, Big AKOT y
MouaTtkoBun picT posranyeHHs (puc. 3.7, a) BUIMA4I MyYKiB BigranyxyeTbcs
Mmiuenito JeKinbka TOHKUX HATOK
Miuenito
3. Mpuckopexun IHTEeHCMBHE po3poCTaHHsA PopMyBaHHS KOMOHIT, i ++|+] -
HepIBHOMIPHWIA picT MiLlenito, yTBOPEHHs! PIBHOMIPHWIA Ta IHTEHCUBHUIA
. . . picT, MiLeniii BKpMBae BCo
(HepiBHOMIpHE NirMEeHTOBAHUX CMOPOHOCHUX MOBEPXHIO uaLLKi, HaseHiCTb
30inbLIeHHs macu CTPYKTYP (CnopaHriiB) KynAcToi | nirmeHTy. CniopaHrieHocwj
MmiLienito) copmn (puc. 3.7, a, 6, B) NOMITHi HE036POEHUM OKOM
(puc. 3.9, a)

24




4. EKCnoHeHLjanbHn
(HEBMUHHWIA |
piBHOMIpHUIA picT).
TpuBae 40 BUCHAXEHHS
cybctparty abo

MouynHaeTbCa «CTapiHHA»
MiLenito; YncenbHUi
nirMeHToBaHWiA MiLenin TEMHO
3abapBneHni,
NPU3YNMHAETLCA YTBOPEHHSA

Miuenin Bucoko niginMaeTbcs -l- -] *]-
Ta BKPUBAE BCIO MOBEPXHIO
YaLlku, Mae TEMHe
3abapsneHHs. CnopaHrif
[obpe NomiTHI Heo36poEHUM

YTBOPEHHS CMopaHriiB, y pasi yTBOPEHHS OKOM

MeTaboniTiB-iHribiTopiB | BOHW APIOHILLI 3a po3Mipom,

pocTty. AKkTuBi3auis HiX Ti, O PO3BUHYNUCSH

mMeTabonivyHmx npoTArom TpeTboi dhasu

NpoLeCiB CUHTE3Y (puc. 3.7, o)

5. CTapiHHs. CrapiHHs miuenito, po3pus Miuenii Bucokuin, Bkpusae -l - --1*]-

MpurHiveHHs
meTabonismy,

NNoAOBKX TiNl 3 BUXOAOM
BENUKOT KiNbKOCTi cnop

BCIO Yallky, HabyBae binbLu
TeMHoro 3abapBneHHs

BUCHAXEHHS OKpyrnoi Ta oBansHOT hopM
NOXWBHOIO (puc. 3.7, X)
cepeosuLLa, Mpouecwn aytonisy Miuenin TemHie, cToHwyeTbea, | - |- |- |- |- | +
HaKOMUYEeHHS NPOAYKTIB | (pydHYyBaHHS KynbTypu). Y noni | ocigae Ha AHO YaLlku
meTaboniamy. AyToni3 30py MiKpoCKONa — YnCernbHi (puc. 3.9, 6)
MiLenito, 3HWXKEHHS cropw, 3pyNHOBaHi cnopaHrii
noro macw, Ta hparMeHTn MiLenito
MopdonorivHi 3amiHn Ta | (puc. 3.7, 3)
niauc
Pasa NPUCKOPEHOro HepiBHOMIPHOrO POCTY Y po3pvBOM NMOAOBMX TiM 3 BUXOAOM CMOp |

MykopoBMX rpubiB TpuBana 3 Apyroi Ao YeTBepToi
[obu, xapakrtepusyBanacs YTBOPEHHSIM  OpraHiB
NNOAOHOLWEHHS  (cnopaHriiB) Ta  MOCTYMNOBOIO
nirmeHTauieto KonoHii. YetsepTa ¢hasa HEBNUHHOIO Ta
PiBHOMIPHOrO (EKCMOHEHLjanbHOro) pocTty y rpubis
poais Mucor i Rhizopus peecTtpyBanacs Ha 5 goby
KyNbTUBYBaHHS. BoHa XapaktepuayBanacs
30iNbLUEHHAM Macu BeretaTMBHOro Miuenito, a
30KpeEMa - PO3POCTaHHAM MOBITPSAHOrO Milenito no
BCill NOBEPXHi MOXWBHOIO cepenoBuila. Y Aaxin dasi
BigOyBanocs Npu3ynuHEHHs1 yTBOPEHHS MNoA0BMX Tifl.
[Tata dpasa crapiHHa y  MykopoBux rpubis
noynHanacs 3 5 no 6 noby, cynpoBoaXyBanacs BoHa

noaanbLUMM aBTOMI30M MiLlenito.

BucHoBku

1. MpepacraBHukn poay Mucor i Rhizopus B
npoueci po3BUTKY MNpPOXoAATb M'ATb CTajil pocTy,
XapaKkTepHux Ans GinbLIOCTi MiKpOMILETIB.

2. Buxoasum 3 MOPdONOriYHNX
ocobnueocTtelt pocTty, Hambinbw iHpopmMaTUBHOWO 3
TOYKM 30py igeHTUdikauii rpubis pogy Mucor i
Rhizopus € 4-5 po6a KynbTMBYBaHHS, IO Bignosigae
3aBepLUEHHIO asn MNPUCKOPEHOr0 HepPiIBHOMIPHOrO
pocTy Ta hasi eKCMOoHeHLjianbHOro pocTy.
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INVESTIGATION OF BACTERIAL MICROFLOOR IN CATTLE-BASED
EARTHQUAKES OF DIFFERENT TECHNOLOGICAL DIRECTIONS

A. L. Nechiporenko', T. I. Fotina®, A. A. Fotina', R. V. Petrov’
'Sumy National Agrarian University, Sumy, Ukraine

The results of researches on revealing of a microflora of a bird in industrial farms of different directions are
resulted.

The research was conducted on the basis of the Department of veterinary expertise, microbiology, zoo and
safety of livestock products at the Faculty of Veterinary Medicine of Sumy National Agrarian University, Sumy Branch
of the State Research Institute of Laboratory Diagnostics and Veterinary and Sanitary Expertise, poultry farms of
various technological trends.

Study of Epizootic Peculiarities of the Course Infectious diseases of the bird were performed according to
generally accepted methods of epizootic obstoy and experiment. The material for bacteriological research was fresh
bird carcasses and colonies of microflora grown in Petri dishes during the sampling of external air, air incubators,
washing from the shell of incubation eggs. Bacterial air pollution of poultry houses was determined by the method of
sedimentation: an exposure of 5 minutes - in Petri dishes from MPA and Endo agar with counting of colonies that
grow up in 24 hours in a thermostat at 37 ° C. To facilitate work, they used a semi-automatic counter to calculate the
colonies. Determination of conditionally pathogenic microflora was carried out using RIDA®COUNT rapid test cards
(Germany).

In determining the microbiological composition of the microflora it was established that it is represented by a
wide range of gram-positive and gram-negative bacteria. The highest percentage of isolated microflora in farms of
different technological areas on escherichia (40.2%). By antigenic structure, E. coli strains belonged to serovars O2:
K2; 06: K15, 0159: K; 032: K; O164: K; 0115: K; 0152: K.

The share of other microorganisms isolated from poultry farms was: Salmonella - 10.3%, Staphylococci -
8.7%, Clostridia - 7.3%, Campylobacteria - 5.7%, Streptococci - 5.6%, Proteases - 4,5%, Mycoplasmas - 4,2%,
Clamsillella - 3,4%, Yersinia - 2,9%, Pseudomonas aeruginosa - 2,%, Enterobacteria - 1,8%, Pasterioles - 1,4%,
Citrobacilli - 1,3%, Hemophilic sticks - 0,7%/

Key words: poultry, conditionally pathogenic microflora, Escherichia, Salmonella, coca, poultry farming.

OOCHIIMKEHHA BAKTEPIATIbBHOI MIKPO®JIOPY B MNTAXIBHUYUX
FOCNOAACTBAX PI3BHOINO TEXHOJIOMNMYHOIO HAMPAMKY

O. . Heunnopexko', T. I. ®otiHa', I". A. Dorina', P. B. Metpos’
"Cymcbkuil HauioHanbHUll azpapHull yHisepcumem, Cymu, Ykpaita

HasedeHi pe3ynsmamu 0ocnioxeHb w000 8Usi8lIeHHA MIKPOhIopu nmuui 8 MpoMUC/IOo8uX 20crnodapcmeax
pi3HO20 HanpaesneHHs. [Npu eu3HayeHHi MikpobionoziyHo2o cknady Mikpoghropu 6yno ecmaHoeneHo, Wo 8oHa byna
npedcmasnieHa WUPOKUM CrEKMPOM 2paMio3umueHUX ma epamHezamueHux 6akmepil. Halbinbwuli 8i0comok
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