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The anthibiotics use in aquaculture these days is severely restricted by European standarts of marketable fish
products quality. According to this, one of the most efficient alternatives are probiotics. So the search of applicable
probiotic microorganisms that can be applied in aquaculture is relevant. On the other side, probiotics introduction into
the fish body is usually accomplished in composition with dry feed as a biofilm. But a lot of fish larvae are not capable
of consuming dry artificial feed due to numerous reasons. For their transmission for endogenic nourishment from
exogenic live feeds are used in aquaculture, which have a higher level of digestibility compared to granulated feed. One
more advantage of live feed is that they can be used as vectors to provide the targeted delivery of probiotics into fish
body. In this work Lactobacillus casei IMV 7280 was firsly tested for the needs of aquaculture. It is shown that the
usage of this probiotic during the growing of carp whitebaits stimulates it growth and leads to unwanted microflora
suppresion in water as well as in fish bodies. The optimal schedule of L. casei UCM 7280 bioencapsulation into live
feed with Daphnia magna as an example is designed and suggested. It is shown that bioencapsulation procedure
realization does not repress D. magna's normal mocrobiome, provides the increase of proteins and lipids level for 1,2

and 1,4 times accordingly and spends up the increasing of density level of fodder organisms.
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Introduction. Intensive technologies that are
widely used in aquaculture these days together with
increasing productivity of hidrobionts biomass
production can be followed by the increasing danger
of diseases. Using of antibiotics and different
chemotherapeutic drugs is severely stricted these
days by the European standarts of marketable fish
products quality. According to this, one of the most
efficient alternatives are probiotics (Dawood et al.,
2019; Rodiles et al., 2018).

In gut microflora of the majority of freshwater
fish with natural conditions of existence prevail
aerobic gram negative bacteria Pseudomonas,
Enterobacter, Aeromonas, Acinetobacter as well as
gram positive Bacillus. Also anaerobic gram
negative microorganisms Vibrio and gram positive
Clostridium are available (Izvekova et al., 2007).

High antagonistic activity against a wide
spectrum of pathogenic and conditionally pathogenic
bacteria as well as high extacelullar enzymatic
activity lead to the possibility of probiotic applying
in aquaculture. As major factors of their
anthagonism bacteriocynes, short-chained organic
acids, hydrogen peroxide and anthibiotic substances
should be highlighted. It is shown that in digestive
system of healthy fish Bifidobacterium longum,
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B. dentium, B. asteroids, Enterococcus faecium,
E. hirae and different species of Lactobacillus are
present (Vlkova et al., 2012; Aratjo et al., 2015).
Probiotics introduction into the fish body is
usually accomplished in composition with dry feed
as a biofilm. But a lot of fish larvae on different
development stages are not capable of consuming
dry artificial feed due to numerous reasons. For their
transmission from endogenic nourishment on
exogenic live feeds are used in aquaculture that has a
higher level of digestibility and assimilation
compared to granulated fodder. Taking low level of
fish larvae resistance on early ontogenesis stages
into consideration, the question of their receiving of
probiotics appears particularly acute. In this aspect
we offered the procedure of Lactobacillus casei
introduction in fish early larvae organisms through
the live feed — zooplankton organism Daphnia
magna that appears to be «live capsule» for
probiotic introduction, while posessing high
nutririon value (Bogut et al., 2010; Cheban et al.,
2017). But before this technology can be introduced,
the choose of optimal condition of bioencapsulation
— effective dose, multiplicity of introduction, the
term of saturation, control of mortality level and



nutrition value of folder organisms themselves
should be selected.

Materials and methods. Study of probiotic
correction of microbial profile of start live feeds was
conducted using freeze-dried Lactobacillus casei
UCM 7280, received from Danylo Zabolotny
Institute of Microbiology and Virology of NAS of
Ukraine.

Encapsulation of probiotic bacteria was
conducted into the bodies of Cladocera organisms
Daphnia magna Straus, 1820. Daphnia were
cultivated on the standard medium ADaM (Artificial
Daphnia Medium) in tanks with 0,5 / volume, with
the beginning density 25 individuals per 0,5 liters.
Zooplankton cultivation was conducted in the
conditions of climate room with 16 hours
photoperiod and temperature 22°C. As a control feed
substrate for zooplankton water suspension of

general microbial landscape the homogenate was
sowed on meat peptone agar (MPA), and on the
MRS medium for the detection of Lactobacillus
colonies. Besides the Gram stained fixed
preparations were made. The amount of colony
forming units were expressed per one Daphnia
magna individual.

Results and discussion. It is obvious that
bioencapsulation procedure has an influence on
microbiome of organisms, used as live capsules
while feeding larvae. During this autochthonous
microflora of live feed will be replaced with a wated
one with a different speed depending on the amount
of applied probiotics, digestive system enzyme
activity speciality, species composition of live feeds
etc. But the integral criteria of successful procedure
of bioencapsulation is the presence of needed
microorganism in homogenates of fodder organisms

Saccharomyces  cerevisiae,  standardized to sowing.

24x10° CFU/I cells amount was used. As known, filtrators’ microbiome largely
For the determination of the optimal depends on environmental factors. Daphnias are not

bioencapsulation mode the next groups of an exception. The basis of dygestive system

experimental organisms were formed: control —
daphnia that received yeast only as a main feed
substrate; as well as experimental groups, that
except from  yeast received freeze-dried
Lactobacillus casei UCM 7280 in amounts, that
provided the forming of finish concentration
2,5%x10° CFU/I (experimental group 1), 5x10° CFU/
(experimental group 2) and 10° CFU/I (experimental
group 3). The first feeding and probiotic
introduction was conducted right after forming the
groups, the following ones were fed once per 48
hours. Daphnia cultivation was conducted during 7
days.

For the conduction of the microbiological

microbiome of daphia are bacteria
Limnohabitans sp. and other gram-negative rod-
shaped bacteria. Normally lactic acid bacteria are
not present in daphnia microbiome (Freese &
Schink, 2011; Mushegian et al., 2019).

As the research showed, colonies of lactic acid
bacteria were not present in control group samples.
On the other hand, 3 types of colonies were noticed
on the nutrient agar that is general purpose medium.
They were all characterized with the superficial
growth. As predicted, indigenous microflora of
experimental culture of daphnia is presented with
gram-negative (painted pink) rod-shaped bacteria
(table 1). Futherly these cells were used as a

research the homogenization of animal objects with  reference compared to experimental groups’
the following sowing on the appropriate elective microflora.
mediums was conducted. For the determination of
Table 1.
Morfological characteristics of Daphnia magna control group samples’ colonies that prevail on nutrient agar
Size 4 mm (large) 2 mm (average) 3,5 mm (average)
Edges Wavy Smooth Irregular
Relief Flat Domed Convexed
Structure Homogenous Homogenous Homogenous
Colour White Yellow White
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Fig. 1. Gram-positive rod-shaped Lactobacillus casei
on MRS medium

While sowing control samples on MRS agar any
Lactobacillus-like colonies were not present. Thus,
after the introduction of experimental probiotics in
the environment with daphnia, their microbiological
landscape significantly differed from the one of
control samples. It is known that on MRS agar
Lactobacillus casei forms white round small- or
average-sized colonies with smooth edges that grow
inside the medium (Starovoitova et al., 2012).

Colonies like this were revealed in MRS-
cultivated  daphnias”  experimental  samples
homogenisates. They were averaged-sized colonies
(D=1-3 mm) with the following characteristics: edge
is a precise line, growth inside the agar, homogenous
texture, white-coloured, with smooth outlines. The
cells were rod-shaped, that is a characteristic of
gram positive bacteria (fig. 1). All of the above let
us to come to a conclusion anout lactic acid bacteria
colonization of dysestive system of experimental
fodder organisms.

The fastest saturation of daphnia with the
experimental probiotics occurs while adding into the
environment 5x10° CFU/l of lactic acid bacteria
(experimental group 2). So, on the next day after this
concentration of L. casei first introduction
colonization features appeared. While applying other
two studied concentrations of L. casei —2,5%10° and
10° CFU/l (experimental groups 1 and 3
accordingly) the signs of colonization started to
manifest just after the repeated introduction of
Lactobacillus into the environment with D. magna
(fig. 2). While applying all of the experimental
concentrations, the largest amount of colony forming
units of lactic acid bacteria accumulated in the
bodies of daphnia after the twofold introduction of
probiotics that is a third day of bioencapsulation.
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Fig. 2. The dynamics of D. magna colonisation with
Lactobacillus casei depending on their concentration in
the environment

Probiotic microflore is transitory and after the
termination of its introfuction to the body usually
starts to degrade slowly (Rodiles et al., 2018). Effect
like this was noticed at fodder organisms after the
discontinuation of bioencapsulation procedure — in
48  hours after the discontinuation of
bioencapsulation procedure the amount of the
Lactobacillus decreased significantly (fig. 3).

It is worth to be marked that the intensity of
elimination of probiotic microorganisms depended
on the initial level of their colonization of the hosts’
body — the highest indicator of residual microflora

was characteristic for daphnia of the 2-nd
experimental group. It is obvious that the
5x10° CFU/l  concentration of  Lactobacillus

provided the formation of the steadiest grouping in
the zooplanktons digestive system.
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Fig. 3. Relative decreasing of amount of L. casei
colonies during 48 hours after the termination of
bioencapsulation procedure
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Fig. 4. The influence of L. casei bioencapsulation procedure on Daphnia indigenous microflora

As known, the positive influence of probiotics can
appear not only as ponetially harmful
microorganisms oppression, but also as indigenous
microflora growth stimulation as the expense of
growth-stimulating factors, vitamins synthesis, pH
and redox potential normalisation etc (Thakur et al.,
2016; Wang et al., 2017). For the estimation of the
influence of procedure of bioencapsulation on
daphnia microflora the counting of all experimental
groups colonies grown on nutrient agar was
conducted. The comparative analysis of the received
results with control samples witnessed that
saturation with probiotics does not repress the
normal daphnia microflora (fig. 4).

Taking the received results into the account it can
be summed up that for the conduction of the
effective bioencapsulation of L. casei IMV 7280 into
start live feeds 5x10° CFU/1 of lactobacillus have to
be added into the environment with them. The
procedure of bioencapsulation itself is appropriate to

be conducted for 3 days, with the double
introduction of probiotic culture into the
environment.

Conclusions. Therefore, the applying of

Lactobacillus casei IMV 7280 while growing carp
whitebaits promotes their growth acceleration for
13% as well as leads to repressing the unwanted
microflore both in fish bodies and water they are
nourished at. For the providing of targeted delievry
of Lactobacillus into fish bodies on early tagged of
their development it is appropriate to bioincapsulate
them into live feeds. For effective L. casei IMV

7280 bioencapsulation conduction it is needed to
provide the 5x10° concentraion of them. The
procedure of bioencapsulation itself itself should be
conducted for 3 days, with the double introduction
of probiotic culture into the environment — at the
beginning and repeatedly in 48 hours. The
bioencapsulation conduction does not repress normal

D. magna microflora, provides increasing of proteins

and fats levels in 1,2 and 1,4 times accordingly and

accelerates the growth of live feeds dencity.
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INPOBIOTUYHA KOPEKIISA MIKPOBHOI'O INTPO®PIJIIO DAPHNIA MAGNA 3
BUKOPUCTAHHAM LACTOBACILLUS CASEI YKM 7280

JI. Xyna, M. CniBak, O. Jlemuenko, O. Kapyuepy, O. ®pyn3a, O. Xyaui

3acmocysanus 6 akeaxkynbmypi aHmubiomuKie Ha CbO20OHI HCOPCMKO 0OMEHCEHO EBPONEUCLKUMU HOPMAMU U000
aKocmi moeapnoi pubnoi npodykyii. Bionoeiono, oouicio 3 Haubitbuwl O0Ii€6UX ATLINEPHAMUE € 3ACMOCYBAHHS
npobiomuxie. Buxoodauu 3 yboco akxmyanbHum € HOULYK OI€BUX NPOOIOMUYHUX MIKPOOp2aHizmie, AKi O moeau Oymu
sukopucmaui 0 nomped axgaxyibmypu. 3 iHuo020 60Ky, 66edeHHs NPOOIOMUKA 6 OpeaHisM pubu NepesasiCHo
30TUCHIOEMBCSL 6E3N0CePeOHbo Y CKIAOL CYX020 Kopmy y euensdi bionnieku. Ilpome auuunku 6aeamvox 6uodié pub Ha
PAHHIX emanax €020 PO36UMKY 8 CUNLY YiNo20 pAO0Yy NPUYUH He 30amHi CHONICUBAMU CYXUL wmydunui xopm. /s
nepeseoeHHs IUUUHOK 3 eHOO2EHHO20 HCUBIEHHS HA €K302eHHEe 68 AKBAKYJIbIMYPI GUKOPUCTNOBYIOMbCI JCUBL KOPMU, 5KI
Mawoms Habazamo Suwull PieHb 3AC601086AHOCMI Y NOPIGHAHKI 3 2paHyIbosanumu Kopmamu. Lle oouicio nepesazoro
BUKOPUCMAHHS JICUBUX KOPMIE € me, WO KOPMOBI Op2aHIZMU MOJCYMb OYMuU GUKOPUCMANI K BeKMopu O0Jis
3abe3neuents Yiibo8oi 00CmMasKu NPoodIOMUKIE 8 opeanism JUUUHOK pub. YV pobomi enepuie anpob0o8aHO 3aCMOCYBAHHS
Lactobacillus casei YKM 7280 ons nompe6 axeaxyavomypu. Ilokazano, wo 3acmocysants 0anoz2o npoodiomuxy npu
BUPOWYBAHHT MATIbKI6 KOPONA CHPUAE NPUCKOPEHHIO IX pOCMmY, a MAKOXNC NPU3800umv 00 NPUSHIYEeHHS HeOaXCaHoi
Mikpogopu ax 6 opeanizmi pub, max i y 600i. Po3pobieno ma 3anponoHo8ano onmumMaibHull pexcum 0ioinkancyaiayii
L. casei YKM 7280 6 scusi kopmu na npukiadi monoxkyabmypu Daphnia magna. Iloxazano, wo nposedents npoyedypu
bioinkancyniayii He GUKIUKAE NPUSHIYeHHS HOpMANbHOoI Mikpoduopu y D. magna, 3abesneuye niosuujenHs pigHs
HAKONUYEHHs JICUBUMU Kopmamu 0inkie ma ninidie 6 1,2 ma 1,4 pasu 8i0nogiono, cmumynioe npumeuouye memnu
HApPOCMAaHHA WITbHOCMI KYAbMYPU KOPMOBUX OPSAHIZMIG.

Kurouosi crnosa: socusuii kopm, npobiomuxu, dioinkancynayis, Lactobacillus casei, Daphnia magna.
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