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Purpose. To analyze the effect of different concentrations of inactivated baker's yeast on the
growth rate of Russian sturgeon fingerlings and the associated metabolic processes to establish the
optimal concentrations that could be used in the feed composition for the above-mentioned fish,
which are cultivated in recirculating aquaculture system (RAS).

Methodology. To achieve the purpose of the work, classical ichtyological and biochemical
methods of research were used. So, during the experiment, reqgular measurements of the mass of fish
were performed, mortality was calculated, samples of tissues were selected for further evaluation of
the physiological and biochemical status of the organism. The results were processed using
variational statistics methods using the standard Microsoft Office Excel package.

Results. The influence of various concentrations of baker's yeast in the composition of feed for
Russian sturgeon on its growth and survival rates is demonstrated. In particular, it was found that
their concentration of 5% on the diet within two weeks after transition to exogenous nutrition is
optimal.

Scientific novelty. For the first time carried out the analysis of the influence of different
concentrations of inactivated baker's yeast, as part of the diet of Russian sturgeon fingerling, on his
growth potential.

Practical significance. It has been proved, that inactivated baker's yeast is appropriate to be
introduced into the started diet for Russian sturgeon, since it has a positive effect on his digestive
system and stimulated growth potential.

Key words: Russian sturgeon fingerling, inactivated baker's yeast, growth potential, started diet
for fish.
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Mema. 30dilicHumu aHani3 Oii pi3HUX KOHUeHMpPayili iHAKMUBOBAHUX MeKApPCbKUX OPiHOXie Ha
memnu pocmy MmMosa00i pocilicbkkoezo ocempa ma noe’s3aHi 3 yum memabosniyHi npoyecu 014
8CMAHOBAEHHA  ONMUMAAbHUX KOHUeHmpayil, AKi moeau 6 6ymu 8UKOpUCMAHI 8 CKAadi
cmapmosux Kopmis, Mid 4ac eupowysaHHs euwjeHasedeHux pub 8 ycmaHOBKAX 3AMKHEHO20
sodonocmayvaHHA (¥Y3B).

Memooduka. [na 0ocazeHHA mMemu pobomu 6yau 8UKOPUCMAHI KAACUYHI ixmionoziyHi ma
bioximiyHi memoou docnidreHs. Tak, 8npPoOOBHC eKcriepuMeHmy pe2yasapHO Mposoodunu npomipu
macu pub, niopaxosysanu cmepmHicme, 8i0bupanu npobu MKAHUH 048 N00aAbWoi OUiHKU
hiziono2o-bioximiyHo2o cmamycy opaaHiamy. OmpumaHi pe3ysaemamu onpaybosysasau Memooamu
sapiayiliHoi cmamucmuku 3 dornomozoro cmaHoapmHozo nakemy Microsoft Office Excel.

Pe3ynabmamu. [1po0eMOHCMPOBAHO 8M1AU8 Pi3HUX KOHUEHmMpauili nekapcoKux Opiroxcis y
CKnadi cmapmosux Kopmie 014 pocilicbkoeo ocempa HA MOKA3HUKU (020 pocmy ma UM UBAHHA.
30Kpema sussneHo, w0 ix KOHUeHmpayia obcszom 5% 8i0 pauyioHy 8rnpodosic 080X MUMCHIE 8i0
rnepexoody Ha eK302eHHe HUB/EeHHS € ONMUMGA/bHOIO.

Haykoea Hosu3Ha. Bnepuwe 30ilicHeHO aHani3 enausy pi3HUX KOHUeHmMpayili iHaKmugo8aHuUX
MneKapcoKux Opinoxcie y cKAadi pauyioHy mosa00i pocilickkoeo ocempa HA nomeHuian pocmy
OCMAHHbLORO.

MpakmuyHa 3Ha4umicme. [losedeHo, WO IHAKMUBOBAHI MeKapCoKi OpiH O OouinbHO
8800umMu 8 cmapmosi Kopmu 0718 pocilicbko2o ocempa, OCKiNbKU 80HU CMPasaAAMb No3UMusHuUli
8r1/1u8 Ha lio20 MpasHy cucmemy i cmumynaolome memnu pocmy.

Knrouosi cnoea: mosnods pocilickkozo ocempa, iHAKMUBOBAHI NMEKAPCbKi Opixoxci, momeHyian
pocmy, cmapmosi Kopmu 015 pub.

PROBLEM STATEMENT AND ANALYSIS
OF LAST ACHIEVEMENTS AND PUBLICATIONS

Intensive development of sturgeon aquaculture with applying recirculating
aquaculture system (RAS) provides maximum use of the growing potential all members
of this cartilaginous fish family — Acipenseridae [1]. At the same time, it is well-known
that one of the biggest problems during the development of life-sustaining sturgeon
fingerling is the harmonization of the features their digestive system with starter feeds
presented on the market. Fodders for sturgeon, for the most part, in its prescription
composition, differ significantly from organisms that are the natural forage base of this
age group of fish [2]. As a consequence, feed producers and farmers are confronted
with doubtful situations of sturgeon's fingerling active fragmentation growth, with its
subsequent prolonged deceleration and the emergence of a number of nutritional
disorders caused by the organisn depletion due to inappropriate nutrition. Thus, the
greatest losses of the number of Russian sturgeon under conditions of industrial
cultivation are registered in the first month of its post-embrionical development.
Accordingly, it is relevant to search for the optimal components of start fodder, which
would satisfy not only the requirements for the somatic growth of fingerling, but also
ensure the harmonious development of all systems of the body, including the formation
of the immune system. Recently, inactivated baker's yeast has begun to be used in fish
farming as a biologically active additive to the main feed [3]. For example, it is known
that their application in this way has a positive effect on the organism as well salt-water
and freshwater fish. Research of a wide range of scientists underline the
immunomodulatory effect of inactivated baker's yeast and the possibility of their use as
a transfer for nutrients, vitamins and minerals [4-8]. The results of the influence of
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iodized yeast on the development and quality of meat and sex products of marketable
Siberian sturgeon (Acipenser baeri Brandt, 1869) are sufficiently voluminous, although
the author focuses on the effects of iodine, which transfere into the organism and affects
its growth rate and biochemical blood parameters [9]. At the same time, the mechanism
of action of inactivated baker's yeast on the organism Russian sturgeon fingerling
(Acipenser guldenstaedtii Brandt, 1833) requires further research. That is why the work
related to the study of their influence on growth rates and associated metabolic
processes in organism of Russian sturgeon fingerling, which is cultivated in the RAS, is
relevant.

HIGHLIGHT OF THE EARLIER UNRESOLVED PARTS
OF THE GENERAL PROBLEM. AIM OF THE STUDY

Using yeast as well as their products created through biosynthesis in sturgeon
aquaculture lasts several decades [3]. The main advantage of this particular group of
single-celled fungi in starter fodder is the presence in their composition of a large
number of easily accessible oligopeptides, amino and nucleic acids, which are easily
digestible by a rapidly growing organism [2]. However, they also contain substances
that do not digest or not absorbed, and in certain concentrations, they can even cause
contamination with a negative result for the fish organism. Therefore, it is extremely
important to carry out an analysis of the effects of various concentrations of inactivated
baker's yeast on the growth potential of Russian sturgeon fingerling and related
metabolic processes. This will allow them to find out their optimal doses in starter
fodder for fish of this species, while growing under the conditions of RAS.

MATERIALS AND METHODS

Studies have been carried out over the last few years, based on the of the state
enterprises Experimental fish farm of Lviv research & experimental station of the
Institute of Fisheries of the National Academy of Agrarian Sciences of Ukraine. The
object of research is the Russian sturgeon fingerling, which at the sac fry stage were
placed in the RAS. After 10 days of adaptation, it was divided into 3 groups, 500
specimens each in order to further determine the effect of inactivated baker's yeast on
productive characteristics.

The basis of food was taken starting sturgeon feed "Initsio Plus" company
"Biomar" which production is widely represented in Ukraine market. The above-
mentioned feed contains 58% crude protein, 14% crude fat, 10% carbohydrates, 0.4%
fiber, 11.5% ash and 1.7% total phosphorus.

In the experimental group No. 1 we added to the basic feed 5% inactivated dry
baker's yeast and in the experimental group No. 2—15%. In the diet of the control group
of fish, these single-celled fungi were absent. Yeasts were introduced into the main feed
immediately after their inactivation by deep freezing and before feeding the feed to the
test specimens. The feeding was carried out six times during the day, taking into
account the biorhythms of Russian sturgeon, namely 50% of the daily ration was set in
the morning and evening, and the remeining feed was evenly distributed between four
feeding in the afternoon.

The experiment was beginning on the 28th day after leaving the caviar, as soon as
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the feeding of the starting feed was set out and lasted for 14 days. During its conduct,
regular measurements of the mass of fish were carried out in order to assess their
growth potential, determine mortality, and also sampling tissue for further evaluation of
the physiological and biochemical status of the organism.

Every 7 days after the start of the experiment, one gram of fingerling was taken for
the purpose of analyzing the activity of digestive enzymes. To do this, they were
subjected to anesthesia with 0.2% solution of the drug "Propisin", and then dissection
digestive tract, and subsequently — as linear growth — proximal area of the intestine
located after the glandular stomach, and placed the indicated preparations into a deep
freezing chamber (-80°C) liquid nitrogen. After defrosting we carried out
homogenization of tissues, centrifugation and in the supernatant was determined
activity of major groups of digestive enzymes — o-amylase, lipase (steapsin) and
trypsin. The activity of amylase was determined by the Jing Fu method, using 2-chloro-
4-nitrophenyl-a-D-maltotriose at a temperature of 25°C [10]. The activity of trypsin and
lipase was determined by a method which was modified by M. Kamashevsky [11]. The
total protein content was determined by the O. H. Lowry method [12]. Conversion of
the activity of digestive enzymes was carried out in terms of grams of protein.

Digital data of the obtained results were processed by the methods of variation
statistics, using correlation and regression analysis, using computer programs Microsoft
Office Excel 2007 and Statistica-6. The analysis of variables is performed on the system
of absolute values. The criteria for the analysis of the indicators were their mean value
and error (M £ m), deviation (o), variability (Cv).

STUDY RESULTS AND THEIR DISCUSSION

Growth rate indicators for the mass of Russian sturgeon fingerling, which together
with the initial feed "Inisio +" fed different concentrations of dry inactivated baker's
yeasts, are shown in the diagram (Fig.1)

mass, g
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—_— m Experiment 1-5%
04 .
= Experiment 2-15%
0'2 ':
-
0 Day
22 21 34 26 43

Fig. 1. Growth rate dynamics for the mass of Russian sturgeon fingerling
during experimental feeding with 5 and 15% of dry baker's yeast, respectively, in
the starter feed for sturgeon

As can be seen from the figure above, within 36 days after the hatching larvae, the
addition of 5% and 15 yeast in the starter compound feed has a significant effect on the
growth rate for the mass of fish. Thus, when feeding in experiment No2 15% of yeast for
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43 days after the hatching, the average weight of experimental specimen prevailed on a
57% control group of fish. At the same time, the average weight of sturgeon fed 5% of
yeast exceeded the control group by 35%. Dynamically, the mass grew in all groups of
fish, but its steady growth was registered in two experimental groups, up to 36 days.

During the first week of the experiment, there were no significant advantages in the
growth of young Russian sturgeon in the experimental and control groups, with the
exception of the tendency to increase the mass. However, the difference has become
apparent already for the second week of experimental feeding. It is obvious that the
slow accumulation of vitamins, proteins and nucleic acids in the body gave impetus to
metabolic processes, which were expressed in the rapid growth of the mass of fish for
43 days after the hatching.

Thus, from this stage of the experiment, it can be concluded that feeding with dry
inactivated baker’s yeast at a concentration of 5 and 15% has a positive effect on
fisheries indices of Russian sturgeon fingerling, which cultivation in the RAS, at the
end of the 14th day of feeding. In particular, the introduction of this biologically active
impurity into the main starter compound feed allows faster growth of fish in the initial
stages of ontogenesis.

It should be noted that mortality among Russian sturgeon fingerling at feeding of
yeast, from the 28th to the 43rd day of cultivation in RAS, was at zero level in both
experimental and control groups.

The analysis of digestive enzymes in the Russian sturgeon fingerling
complementary information about the state of the organism in the effects of two
concentrations of yeast. Thus, the study of the level of a-amylase activity indicates that
the content of yeast in feeds in the amount of 5 and 15% positively affects the activity
of hydrolysis of carbohydrates. In particular, the addition of 5% inactivated baker's
yeast to the starter compound feed contributes to an increase in the hydrolysis of
carbohydrates by 25% relative to the control group, however, the probability difference
is not registered in the growth rate of fish (Fig. 2). A similar situation was observed for
the level of lipase activity (Fig. 3).

0,0030
0,0025
0,0020 é
m Control
0,0015 1 Experiment1-5%
0,0010 - B Experiment 2-15 %
0,0005 -
0,0000 -

Day 1 Day 7

Fig. 2. The level of a-amylase activity (U/mg protein) of Russian sturgeon
fingerling during experimental feeding with 5 and 15% of dry baker's yeast,
respectively, in the starter feed for sturgeon
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Fig. 3. The level of lipase activity (U/mg protein) of Russian sturgeon
fingerling during experimental feeding with 5 and 15% of dry baker's yeast,
respectively, in the starter feed for sturgeon

Thus, with 5% and 15% of yeast in the starter feed for sturgeon, lipase activity
increases by 51.8% and 52%, respectively, relative to control results after 7 days of

experimental feeding. There is also a slight increase in the activity of trypsin (Fig. 4).
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Fig. 4. The level of total trypsin activity of Russian sturgeon fingerling during
experimental feeding with 5 and 15% of dry baker's yeast, respectively, in the
starter feed for sturgeon

At 36 days after leaving the larval stage, there is no noticeable tendency to change
in growth rates. However, the difference in weight between control and experimental
groups is unlikely. However, an increase in the level of activity of digestive enzymes,
which was clearly visible at day 7 of our experiment, induced growth potential in the
organism of Russian sturgeon. It manifested itself after 14 days, or on the 43rd day of
its exit from the larvae stage. As shown in Fig. 1, experimental groups predominate by
weight control group of fishes — by 35% and 57%, respectively. However, figures of the
digestive enzymes activity level shown that the highest rates of activity for amylase and
trypsin are inherent in the experimental group, that fed 5% yeast.

Consequently, based on the above data, it can be assumed that the organism more
stably uses the growth potential for a low content of yeast in the main feed compound.
Further consumption of the same amount of yeast, as in the first two weeks, can lead to
digestive system disorders and growth retardation. In particular, as shown in Figure 4,
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sturgeon consumption of 15% of yeast as part of the starter compound feed affects the
reduction of protein hydrolysis. Thus interfering in the processes of building an
organism of Russian sturgeon in the first month of his life, when the daily gain of his
mass can be up to 10—12%. That is, the lack of activity of trypsin, as a consequence,
will slow down the transport mechanisms through the cell membrane, which generally
leads to a decrease in growth rates.

CONCLUSION AND PERSPECTIVES
OF FURTHER DEVELOPMENT

The results of our research suggest that dry inactivated baker's yeast has a positive
effect on the digestive system of Russian sturgeon and stimulate its growth potential.
The optimum dose for introducing into the starting feed is 5% of the total diet. It is
expedient begin to apply it during the period of transition of fingerling to exogenous
food and to adhere such diet for two weeks. After that, the amount of yeast in the
Russian sturgeon fingerling diet should be reduced to a minimum in order to achieve
the immunomodulatory effect, which was investigated by the example of the Beluga
(Huso huso Linnaeus, 1758) [13].
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B/IMAHUE UHAKTUBUPOBAHHbIX MEKAPCKUX OPOMXKEN
HA NMOTEHUWAN POCTA MOJIOAN PYCCKOIro OCETPA
ACIPENSER GUELDENSTAEDTII (BRANDT)
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Lensb. Ocyujecmeums aHanu3 8030elicmeus pasau4HbiX KOHYeHmMpayuli UHaKMuUeupo8aHHbIX
nekapckux Opoxcxeld Ha memnsl pocma Mosa00U PYycCKO20 ocempd U CB8A3GHHbIE € 3MUM
memabonuyeckue npoyeccel 048 YCMAHOBAEHUA ONMUMAsbHbLIX KOHUeHmpayul, komopble moaau
661 66IMb UCMO16308AHBI 8 COCMABE CMAPMOBLIX KOPMOS, MPU 8bIPAWUBAHUU 8blUIEYTOMAHYMbIX
pblb 8 ycmMaHOBKAX 3aMKHYymMo20 8000cHabx ceHus (¥3B).

Memoduka. [ns OocmuxceHua uyeau pabomesl 6blaAu  UCMOAb308AHLI  KAdCCU4YecKue
uxmuosoau4eckue u buoxumuyeckue memoosl uccaedosaHull. Tak, Ha NPomMAXeHuUU 3KcrnepumeHma
peayaspHo Mposodunu nNpomepsl MAccol puib, 8bIMUCAAAU CMEPMHOCMb, ombupanu npobel mrkaHel
0na  OanbHeliweli oOyeHKU ¢u3uono020-buoxumu4yeckoeo cmamyca opaaHusma. [losyyeHHbie
pe3ysomameol  06pabameiganuy  Memodamu  8APUAUUOHHOU  CMAMUCMUKU €  MOMOWbIO
cmaHoapmHozo nakema Microsoft Office Excel.

Pe3yabmamel. [Ip00eMOHCMPUPOBAHO B/AUAHUE PA3/UYHLIX KOHUEHMpPayuli neKkapcKux
Opoxcnceli 8 cocmase cmapmossiXx KOpmos 071 PYCCKO20 0cempa HA MoKasamenu e2o pocma u
8bIX¥UBAEMOCMU. B YyacmHOCMU ycmaHo8a1eHo, Ymo Ux KOHYUeHmpayus obvemom 5% om payuoHa 8
meuyeHue 08yx Hedesb Nocsae nepexood Ha IK302eHHOe MUMAaHuUe A8A49emca onMuMasnbHoU.

Hay4yHasa HOBU3HA. Briepsvie ocyujecmesneH GHAAU3 BAUAHUSA Pa3au4HbIX KOHUyeHmpayuli
UHOKMUBUPOBAHHbIX MeKAapcKux Opoxceli 8 cocmase payuoHa moa00U PyccKkoeo ocempa Ha
nomeHyuan pocma nocnedHezo.

Mpakmuyeckaa 3HAYUMOCMb. [JOKA3GHO, YMO UHAKMUBUPOBAHHbLIE MEKAPCKUE OpOoXCHU
yenecoobpasHo 8600UMb 8 CMAPMOBbLIE KOPMA 018 PYCCKO20 0Cempd, MOCKO/bKY OHU OKA3bieaom
nosnoxcumMesbHoe 8AUAHUE HA e20 NUW,e8apumesbHyro cucmemy U Cmumyaupyom memnel pocma.

Knroyeable cn108a: Mos00b PyccKO20 0CemMpa, UHAKMUBUPOBAHHbLIE MEeKAPCKUe OpPOHHU,
romeHyuasa pocma, cmapmossie Kopma 04 pbib.
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