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HOPIBHAHHSA EPTOHOMIYHOCTI METO/IIB
THOKYJISAIII MIKPOOPI'AHI3MIB HA IIIJIbHI
KNUBUJIBHI CEPEJJOBUIIA

Tapac II'aTkoBebkuid, Onena Iokpumko

TepHomijibcbKUH HALLIOHAJBLHMI MeTHYHUI
yHiBepcureT im. LS. T'opdaueBbkoro MO3 Ykpainu

Beryn
3a3Buuail AN MATBEPIKCHHS KIIHIYHOTO MiarHO3y Ta B
HAayKOBHX LUIIX B MIKpoOioJoriyaux Jsaboparopisx
BUKOPHCTOBYIOTh OakTepiosioriunuii meron [1]. docutsb
4acTO  MEepIIMM  BaXJIMBUM  €TallOM  HAyKOBOTO
EKCIIEPUMEHTY UM BUJIIICHHS MIKpOOPIaHi3MiB 3 METOIO iX
inenTudikaii € MiIpaxyHOK KOJOHIM Oakrepiii Ha
IITEHOMY TTOKUBHOMY cepenoBuli [2]. MikpoopraHizMu €
YOIKBITAPHIMH 1 MOXYTh CTAaTH JKEPEIOM MOKIHBOTO
3apakeHHS B nabopaTopii qn KOHTaMiHaIIii.
EproHOMiuHICTE € BaXKIIMBOIO CKIIAJOBOI0 OE3MEKH Ta
e(peKTHBHOCTI POOOTH B MiKpoOioioriuHiit madopaTopii,
TPHUBAIICTH MIKPOOIOJOTIYHHUX TOCTIKSHb MOXE BIUTHBATH
Ha pE3yJbTaTH Ta MPOIYKTUBHICTH POOOTH JabopaTopii.
PytunHi  MIKpOOIONOriYHI  JOCTIDKEHHS  BUMAararoTh
BUKOPHCTaHHS OJJHOPA30BHX Ta Oararopa3zoBUX MaTepiajis
Ta 3arpatry u4acy [3-5]. IcHyroTh pi3Hi MeTomHu, SKi
HiATPUMYIOTb CTEPHJIBHICTD eKCIIepUMEHTANbHUX
MarepialgiB Ta JO3BOJISIIOTH YCIIIIHO BUIUIATH KOJIOHIT
Oakrepiit. [ iHOKYJSIIii piKWX 3pa3KiB BiJf XBOPUX UYH
OakTepiambHUX CycleH3ii B VYkpaini Hafvacrime
BUKOPHCTOBYIOTh OJIHOPA30Bi IUIACTUKOBI UM CKIISHI Ta
MeTaneBi Oararopa3oBi mmareni [puranscekoro [6, 7]. 3a
KOPIOHOM 3 IIi€l0 METOI KpiM MIMaTeNliB TaKOoX
BHKOPUCTOBYIOTh MeTon Komakabana (BimomMuii sk
Copacabana spreading method Ta bead method) i3
3aCTOCYBAHHSIM CTEPHIBHUX CKISTHHUX Kybok [8-10].
MeToro po6oTu 0yIi0 MOPIBHATH €PrOHOMIYHICTD,
e(eKTHBHICTh Ta SAKICTh IHOKYJIFOBaHHS MMOBEPXHI arapy y
gamgi [letpi mmarenem JIpuUrainbChbKOro Ta CKISHUMH
CTEPUIBHUMH KyJIbKaMHu.

Marepiaau Ta meToau
Jlnst ekcrepuMeHTIB BHKOpUCTOByBasiu mmrtamu E. coli
ATCC 25922 ta S. aureus ATCC 6538 oTpumani 3 KOJEKIIii

KYJBTYP Jlabopatopii MiKpOOIOJIOTI9HIX Ta
napasutojoriunux gociimkedb THMY. Jlns iHOKYJISIii
cycneH3ii  MIKpOOpraHi3MiB  BHKOPHUCTOBYBQJIM  CKJISIHI

mmmateni Jpuranscekoro L-momioHo1 hopmu 3 giaMeTpom
3,6 MM Ta 10BXKHHOK poOouoi noBepxHi 30,0 MM Ta CKIIsIHI
Kynpku npiamerpoM 3,7 mM. Kymekm y kimekocti 20 mT.
HaCHITaIH y pobipKu nepen CTEepHUITI3aLi€I0
aBrokyaByBaHHsAM. Illmaremi oOropraau —amOMiHI€BOIO
(GOJBror0 1 CTEpUIi3yBaM CyXUM TapsiauM IOBITPSM.
3aranpHy IUIONTY KOHTAKTy KyJBOK Ta poOOYOi IOBEpXHi
mmareias 3 IOBEPXHEI Cepe/loBUIAa OOYHMCIIOBAIM 32
¢dopmynamu o cpepu (Popmyna 1) Ta 6iuHOT MoBepxHi
muinapa (Popmyna 2) BigIOBiHO.
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S = 4mr? (1)

S =2nrh 2

e r — paniyc, h — BucoTa (m0oBk1HA) IAITIHIpA.

[pu iHOKyIALIi mMMaTeIeM IHOKYIAT pPO3THPAIIH
OJTHOIO CTOPOHOIO IMATENs, TOMy OyJO NpUIHATO, IO
JUIIe TpPeTHHA UWTIHAPUYHOI TOBEPXHI KOHTAKTye 3
noBepxHero arapy (S/3).

J1n1s1 eKCTIepUMEHTIB TOTYBAaJIH CYCIICH31F0 KOXKHOTO
mramy 3 1000B01 OyJILHOHHOT KYJIbTYpH (M’ SICO-NIENTOHHUI
OynbiioH). J1000Bi KyabpTypu ocamkyBanu npu 3000 06./xB
Ha neHTpudysi Liston C 2204, ocan pecycneHmyBanu y
CTepiIbHOMY  (i310JIOTIYHOMY  pPO3YHHI. [porec
HEeHTpU(YTyBaHHS TOBTOPIOBAIH IIE pa3 /sl BiAMHBAHHS
KIITHH BiJl 3aJHOIKiB JXUBWJIHHOTO CEpEIOBHUINA, OCa
pecycneHnyBain moBTopHO. CTaHmapTH3aIilo CyCHeHs3ii
3MIACHIOBAM  BiANOBIZHO JO ONTHYHOTO CTaHIAPTY
myTtHOCTi 0,5 ommammps 3a mkanoro McFarland (~8 log
KYO/mn) 3a momomororw aencuromerpa Biosan DEN-1.
[TpoBoanu cepiiiHi po3BeACHHS CYCHEH3IH 13 IHOKYJIALIE0
amkBoT 00’emoM 100 MKI Ha M’SICO-TICITOHHHUE arap
(MITA) y mnactukoBux udamkax Ilerpi. Cycnensito
KUIIKOBOI ~ IMajJM4KH  JOJATKOBO  IHOKYJIIOBAJIM  Ha
cepenoBuite EH0. Y MOJIOBUHI YallOK IHOKYJISIT pO3TUPAIIU
MO0 TOBEpXHI mImareneM. Y IHINN TOJOBHHI CTEpUIBHI
KyJIbKY BHCHIIATH Yy Yamku [leTpi, 3aKkpuBain KpUIIKaMH i
JIETEHHKO CTPYIIyBaJM 3 OOKy B OIK IJIsI pIBHOMIPHOTO
PO3IIOBCIO/KECHHS 1HOKYJIATY IO TMOBEpXHi arapy. Yarmkn
Ietpi imxyOyBamm mpu 37 °C mporsrom 24-48 ron 3
HACTYITHUM MiIpaxyHKOM KOJIOHIH. Yac Ha MiATrOTOBKY Ta
NPOBEJICHHS  €KCIEPUMEHTY  3aciKalid  CeKYHAOMIpOM
CASIO HS-3V-1RET. BpaxoByBanu yac Ha 0OropTaHHs
LINATeNiB, MiJrOTOBKY MNpPOOIpOK 3 KyJIbKaMH, 4Yac Ha
PO3MOBCIO/KCHHS IHOKYJISATY NMMH 3acobamu. Yac Ha
CTEpHITI3aLIiI0 CYXUM rapsiuuM HOBITPSM Ta
aBTOKJIAaBYBaHHAM He BpaxoByBanu. [Ipm pospaxyHKy
CepeNHIX BEIMYMH B SIKOCTI NMOXHUOKM BHKOPHCTOBYBAIIH
cepenHe kBaaparuune Biaxuiaenus (M + sd). Excnepument
npoBoawy Tpudi. CTaTHCTHYHMI aHalli3 TPOBOMWIN 3a
CepeIHIMU 3HAYCHHSIMHU KUTBKOCTI KOJIOHIEyTBOPIOIOUUX
onuannk (KYO), BupakeHUX B JorapupMiyHIX 3HAYCHHSX,
i3 BukopuctaHHsM t-xputepito CreiopeHTa. BinmminHOCTI
mpu p < 0,05 BBakaIM 3HAUYIIUMHU.

Pe3ysabTaTH Ta 00roBOpEeHHA

Ha mniarotoBky wmarepiaiiB Ta NPOBENEHHS I1HOKYJIALIT
BUTPAyasiocsi MEHIE 4Yacy INpPU BUKOPUCTAHHI IIMAaTeNiB
(Tabmums 1.). YV cepemapomy it oOropTaHHs (HOIBIOI0 5
mmatenniB Oyno moTpioHo Ha 10 CexkyHI MeEHIe, HiX Ha
MiATOTOBKY CKJISTHUX KYJIBOK IS iHOKYJIAMIT 5 warmmok [letpi
(BHECEHHS KyJIbOK y HPOOIpKH Ta iX 3aKpUTTS TYMOBHUMH
npobkamn). [Ipubnnzno Taka x pizuund (9,4 ¢) Oyna npu
BUKOPHCTAHHI IITIATENIB Ta CKISTHUX KYJIBOK JUIS 1HOKYJISLIT
5 wgamok Ilerpi. BiamoBimHO 3aramepHUE dYac TpHU
BUKOPUCTAHHI INMAaTemiB A iHOKyysmii 5 gamox [letpi
BUSBUBCS KOPOTIIMM B cepegHboMy Ha 19,4 cexyHOm.
PiBHOMIipHICTB iHOKYJTFOBaHHS OyJ1a Bi3yaIbHO KPAIIOIO0 IIPH
BuKopucTanHi Kynbok (Puc 1). [Ipu iHOKymA1il cycnensii 3
BHCOKOIO IIUIBHICTIO MIKPOOPTaHi3MiB CHOCTepiraiucs
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TIOMITHI CKYITYEHHSI KOJIOHIH, SIKi BIJNOBIAIU XOIy PYyXiB
LIMaTes.

Tab6uunug 1. BurpaTu yacy Ha eKcllepHMEHT.

[HOKYJISIIS CKISTHUME KYJIbKaMU [HOKY AL mITaTeaeM
(M = sd) (M =£ sd)
Yac Ha MiArOTOBKY, C 32,0+ 1,7 22,0+2,6
Yac Ha IHOKYJIAIIIO, C 61,7 +2,5 52,3+32
3arajgpHui Jac, ¢ 93,7+4,0 74,3+5,9

™ -

Puc. 1. A. IHORyﬂlIiﬂ mmnaresnem
Ta MITA (BHU3Y).

IIpu ™maibke oJHAKOBOMY JiaMeTpi KyJIbOK Ta  MHOBEPXHI Hmmareis y npubnusno 7,7 pasiB. Jlns mmatens
nonepeynuka mmaretis (3,7 MM Ta 3,6 MM BifnoBiaHO)  BoHa craHoBwia 112,6 MM?, 1yis Kyibok — 866,8 Mm?. Taka
3arajibHa IUIOIIA KOHTAKTy KyJbOK 3 IIOBEPXHEI  PI3HHUILI MOTJIa O MPU3BECTH 10 TOTO, [0 YACTHHA IHOKYJISITY
CepelIoBUIlIa TEPEeBUIyBalla IUION[y KOHTAKTy po0Oodoi  3amuimanack OM Ha MOBEPXHI KyJIhOK 1 HE MOTpaIuisiia Ha
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MOBEpXHIO cepepoBuia. [Ipore pesynpTaTé migpaxyHKY
KOJIOHIEYTBOPIOIOYMX OAMHMIL HE TOKa3ajld CTaTHCTHYHO
JIOCTOBIPHOT Pi3HHUII TpH 1HOKYJALIT cycneHsii S.aureus
ATCC 6538 na MIIA (p = 0,48) ta cycnensii E. coli ATCC
25922 na MIIA Ta cepenosumme Exmo (p = 0,43). KinpkicTs
KYO gns 00ox TecT-mtamiB craHoBmiia mpudam3Ho 8§ log

KYO/mu, 1110 BiANoBijano o4iKyBaHHSIM IIPH BUKOPUCTAHHI
ONTHYHOTO CTaHAapTy MyTHOCTI 0,5 OAMHMIL 3a IIKAJIOIO
McFarland, i Oyna cTaTHCTUYHO PiBHOIO NPH BUKOPUCTAaHHI
000X MeToAiB IHOKYJALii MIKpPOOPraHi3MiB Ha INUIBHI
JKUBIITBHI cepenopuia (Ta0mmrs 2.).

Taoauus 2. Kiibkicts KYO npu inokyJsinii mmartesiem Ta MmetonoM KonmakaGana.

Tect mTam THOKYJIALIS CKISSHUMH THOKYJIALiA IMaTesIeM,
kynpkamu, (M =+ sd) (M + sd) t-xpuTepiit CThI0IeHTa
S. aureus, log KYO/Mn 8,08 +£0,18 8,07 £ 0,09 p=0,48
E. coli, log KYO/mn 8,04+0,11 8,06 0,15 p=043

Worthington Tta in. (2001) moBizoMyIsiIM TPO
BuKopucTanHs Metony Komakabana aist iHokyssii E. coli
ta Saccharomyces Cerevisiaé CKJISHUMU  KyJIbKaMH
niamerpoM 4 MM. BoHM TpM bOMY BHKOPHCTOBYBAJIU
MEHIITy KUTbKICTh KymboK (8-12 mr.). Ili & mocmigHuKw
MOBIOMJISUTH IO Yac IHOKYJAMiI MaB TEHICHINIO OyTH
KopoTmuM rpu Metoi Komakabana, xoua pi3HUI He Oyna
CTaTUCTUYHO JIOCTOBIpHOI0. BOHM X cTBepIKyBamu, IO
npu Meroni KomakaGana BhaBanocs oTpuUMaTH Oiniblie
i30;1b0BaHUX KOJIOHIH [8]. Sanders (2012) BukoprcTOBYBaIa
10-12 kynmbOK Takoro >k JAiaMeTpy IpoTe 3aMiCTh
MOTPYLIyBaHHS B pi3HI OOKM CIIOYaTKy 3acTOCOBYBaJa
IHOKYJISILIIF0O KPYrOBUMH pyxamu. [lpu npoMy BOHa
TTOB1TOMJISUIA, IO MICHS TAaKOTO CIoco0y i1HOKYJIAMIi 6araTo
KOJIOHIH poCiM B3JOBX 30BHIITHBOTO KPalo CEpeIOBUINA ITi T
6opruxkom wamok [letpi [9]. Lle BimmoBimae HamM
CIOCTEPE)KEHHAM, HaWKpalmui pe3ynbTaT 1HOKYJAMil Jae
MOTPYIIyBaHHSA damok Iletpi y pi3HI CTOpoHH 3
OJTHOYACHUM IX oOepTaHHIM, IO 3a0e3redye piBHOMipHE
PO3MOBCIO/KEHHS CyclieH3ii mo moBepxHi arapy. Prusokas
Ta iH. (2021) y cBOiX ekcriepuMeHTax 3aCTOCOBYBau 2, 5 Ta
10 xymbOK TOTO * miamerpy 4 MM mis iHOKyssiii E. coli
MOPIBHIOYM PYXM Uil 1HOKyJsilii Brepen-Hasan Tta L-
noJii0HUMHU pyxamu. BoHM BH3HaIM OCTaHHI SIK Kpaill JJist
PIBHOMIpHOTO PO3TOBCIOKEHHS THOKYJISTY i
pexomeHayBanu 25 moBTopi L-moxi6umx pyxis [10].

Kpim edexruBHOCTI 3acTocyBanHs Worthington ta
iH. (2001) Takox BKa3adM Ha CKOHOMIYHICTH METOJY Ha
MOMEHT HaIllMCcaHHs pyKomucy ix crarti. CKIsHI KyJIbKH €
3HAYHO OUTBIN YIapOCTIHKUME Yy TOPIiBHSHHI 3 JIAMKUMH
ckistHMMH  mmaTtensamu - [8].  IIpoTe  BHKOpHCTaHHS
MeTaJIeBUX LINATeNiB HiBeNO€e 110 nepepary. [lopiBHIHHS
€KOHOMIYHOI CKJIQJIOBOT METOJB IHOKYJISIII MoOXe OyTH
MEPCIIEKTHBOIO MOJJAIBIINX JIOCITIPKEHb.

BucHoBku

Merton KonakabaHa 3aiimae Ginbliie yacy AJist MiATOTOBKH 1
y BUKOPUCTaHHI, IPOTE Ja€ Kpallli pe3ysbTaTh y JUcIepcii
GakTepiil 10 NOBEPXHI MIIBHUX CEPEIOBHI sl OTPUMAHHS
130JIbOBaHMX KOJIOHIH. 3a pe3yiabpraTaMH IiJpaxyHKy
KOJIOHIEYTBOPIOIOUMX ~ OJMHUIb IHOKYJISILIS —CKJISTHUMH
KyJIbKaMH BiJIOBiae iHOKyssuii mmarenem. Lleit meron
MOXX€  BHKOPHUCTOBYBATHUCS  IpPH  MiKpOOiOJOTI9HUX
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JOCTIJKCHHAX 13 3aCTOCYBAaHHSIM CEPIMHUX PO3BEACHB IS
IHOKYJISIMIT BETUKOT KUTBKOCTI yariok [letpi.

Comparison of ergonomic methods for inoculation of
microorganisms on dense nutritional media
Pyatkovskyy T., Pokryshko O.

Introduction. Bacteriological method with plating
techniques is often used for routine microbiological studies.
Ergonomics is an important component of the safety and
efficiency of work in a microbiological laboratory, the
duration of microbiological studies can affect the results
and productivity of the laboratory. Routine microbiological
studies require the use of disposable and reusable materials
and time consumption. Various methods maintain the
sterility of experimental materials and allow the successful
isolation of bacterial colonies. For plating of liquid samples
from the patients or bacterial suspensions in Ukraine,
disposable plastic or glass and metal reusable Drigalski
spatulas are used. Abroad, for this purpose, in addition to
spatulas, the Copacabana spreading method (also known as
the bead method) is also used. Material & methods. Two
strains of E. coli ATCC 25922 and S. aureus ATCC 6538
obtained from the culture collection of the Laboratory of
Microbiological and Parasitological Research of TNMU
were used for the experiments. Drigalski L-shaped glass
spatulas with a diameter of 3.6 mm and a length of the
working surface of 30.0 mm and glass beads with a
diameter of 3.7 mm were used for plating of the suspension
of microorganisms. For the experiments, a suspension of
each strain was prepared from a broth. The cultures were
centrifuged and the pellets were resuspended in sterile
physiological solution. Serial dilutions of the suspensions
were carried out with plating of 100 pl aliquots on meat
peptone agar (MPA) in plastic Petri dishes. Escherichia
coli suspensions were additionally plated on Endo agar.
Petri dishes were incubated at 37 °C for 24-48 h, followed
by colony counting. The time for preparation and
conducting the experiment was recorded. Time for
wrapping spatulas, preparation of test tubes with balls, time
for spreading the inoculum by these means was taken into
account. Average values of the number of colony-forming
units (CFU), expressed in logarithmic values, were used for
statistical analysis. The experiment was performed in
triplicates, comparison of means was performed using the
Student's t-test. Differences at p < 0.05 were considered
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significant. Results & discussion. The time for preparing
materials and carrying out inoculation was shorter for
spatulas. The total time when using spatulas to inoculate
five Petri dishes turned out to be shorter on average by 19.4
seconds. The colonies distribution was visually better with
the beads method. Plating a dense suspension of
microorganisms produced noticeable clusters of

colonies. The total plating surface area of the beads
exceeded the plating area of the working surface of the

spatula by approximately 7.7 times. It was 112.6 mm?2 for

the spatula, and 866.8 mm? for the beads. However, such a
difference did not influence the numbers of counting
colony-forming units produced by using these methods.
There were no statistically significant difference when
inoculating S. aureus ATCC 6538 suspension on MPA (p =
0.48) and E. coli ATCC 25922 suspension on MPA and
Endo agar (p = 0.43). Conclusion. The Copacabana
method takes more time to prepare and use, but gives better
results in dispersing bacteria over the surface of solid
culture media to obtain isolated colonies. According to the
results of counting colony-forming units, plating with glass
beads corresponds to plating with a spatula. The beads
method can be used in microbiological studies using serial
dilutions for plating large numbers of Petri dishes.
Keywords:  ergonomic  methods, inoculation  of
microorganisms, dense nutritional media
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