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Purpose. To determine the main parameters of economic efficiency of the use of inactivated
baker's yeast as a biologically active additive in the diet of early juveniles of Russian sturgeon.

Methodology. The calculations were carried out according to generally accepted methods for
economic studies. For economic analysis, we used the actual parameters of economic activity in
current industrial aquaculture of Ukraine with the use of RAS, as well as prices for 2015-2016 on
relevant materials, products and means of production.

Findings. The economic efficiency of introducing 5% and 15% (by weight of the main feed)
inactivated baker's yeast into the diet of early juvenile Russian sturgeon grown in the RAS has been
established. These concentrations allow achieving more than 70% profitability and reducing the prime
cost of one fish to 1.72-1.74 UAH, thereby ensuring high, as compared with other options for feeding,
parameters as net (372.96 UAH and 366.86 UAH ) and attributable profit (873.0 UAH and 876.0 UAH).

Originality. For the first time, the parameters of economic efficiency of introducing 4 (5%, 10%,
15%, 40% of the weight of the main feed) concentrations of inactivated baker's yeast into the diet of
juvenile Russian sturgeon for 28 days, from 25 to 53 days after hatching were analyzed.

Practical Value. The study results have both theoretical and practical importance and can be
used in further studies aimed at optimizing the cultivation of juvenile sturgeons in RAS and adjusting
existing feeding schemes on fish farms.

Keywords: economic efficiency, juvenile fish, fish feeding, RAS, Russian sturgeon, baker's yeast.
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Mema. Bu3Ha@4Yumu OCHOBHIi MMOKA3HUKU €eKOHOMIYHOI epeKkmusHocmi 3acmocy8aHHsA
IHAKMUBOBAHUX NMEKAPCbKUX OpixcOxcie y AKocmi bionoziyHO-akmueHoi 006a8KU 8 PayioHi PaHHbOI
M0:100i pocilickko2zo ocempa.

Memoouka. BuknadeHi po3paxyHku 30ilicHeHo 3a 30a2aabHOMPUUHAMUMU 8 eKOHOMIUi
memoouKamu. [aa eKOHOMIYHO20 aHani3y 8uKopuCMaHi (haKMUYHI MOKA3HUKU 20CMo0apCcbKoi
disnbHocmi e cyyacHili iHOycmpianeHil akeakynemypi YKpaiHu, ujo nepedba4yae sUuKopucmaHHa ¥Y3B,
a makox yiHu 2015-2016 pp. Ha 8i0nNosidHi mamepianu, pi3HOMAaHIiMHi sudu npPodykyii ma 3acobu
supobHuymesa.

Pe3yasmamu. BcmaHo0871eHO eKOHOMIiYHy OouinbHicme eeedeHHs 5 ma 15% ei0 macu
OCHOBHO20 KOPMY IHAGKMUB0BAHUX MeKApcbKux Opixcdie 0o pauioHy mosodi pocilickkozo ocempa.
JaHi KoHueHmpayii 0o3soasaome docszmu pieHA peHmabeabHocmi y noHad 70% ma 3HU3UMu
cobisapmicme 1 ekzemnasapa 0o 1,72—1,74 epH, mum camum 3abe3neyyroyu Halisuwyi, 3-MomMixc iHwux
eapiaHmis 2odieni, MOKA3HUKU AK Yucmozo (372,96 ma 366,86 2pH), Mak i ymoeHo20 nNpubymky
(873,0 ma 876,0 2pH).

Haykoea Hoeu3Ha. Briepwe npoaHani308aHO MOKA3HUKU eKOHOMIYHOI egekmusHocmi
ssedeHHA Yomupbox (5, 10, 15, 40% 8i0 macu OCHOBHO20 KOPMY) KOHUeHmpauil iHaKmusosaHux
rnexkapcoKux Opincoxcie 0o payioHy monodi pocilicktkozo ocempa 8npodosx 28 9i6, 3 25 no 53 doby
nicnsa 8uKknbLosy 3 ikpu.

MpakmuyHa 3Ha4yumicme. Pe3synbmamu 00CniOXeHs MAarMb AK MeopemuyHe, mak |
NPAKMuYHe 3HA4YeHHS, Mma MOX(ymb O6ymu 6UKOpUCMaAHi 8 nodanbWux O0CAIOHEeHHAX Wo00
onmumi3auii supouw,ysaHHa moso0i ocemposux sudie pub 8 Y3B abo 013 Kopeay8aHHA 8xce iCHyrYUX
cxem 200ieni Ha 2ocnodapcmeax.

Knto4oei cnoea: ekoHomiyHa egekmusHicms, Moaode pub, 200iena pub, Y3B, pocilicokuli
ocemep, nekapcoKi OpiroxHci.

3KOHOMMWYECKAA 3PEKTUBHOCTb BbIPALLUBAHUA PAHHEN
MOJI0AU PYCCKOIO OCETPA (ACIPENSER GUELDENSTAEDTII
BRANDT & RATZEBURG, 1833) NPU BBEAEHMM B PALMOH
MHAKTUBUPOBAHHbIX MEKAPCKUX OPOMKEN
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Lensb. Onpedenums 0CHOBHbIe oKazamesnu 3KOHOMUYecKol aghhekmusHoCcmMuU npumeHeHuUs 8
Kayecmee 6uos02u4ecku akmueHoli 006a8KU UHAKMUBUPOBAHHbIX MEKAPCKUX Opoxcicell 8 payuoHe
paHHel M0a00uU pyccKko2o ocempa.

Memoouka. W3n0xceHHble pacdemel OCywecmesneHsl Mo O0OWenpuHAmMelM 8 3KOHOMUKE
memoouKam. [na  SKOHOMUYEeCKO20 QHAAU3a  UCMO0/16308aHLI  (hakmuyeckue nokasamenu
xo3alicmeeHHol OdeamenbHocmMu 8 cospeMeHHOU UHOycmpuanbHOU aKeakysbmype YKpauHel,
npedycmampusaroweli ucrnone3osarue ¥Y3B, a makice yeHol 2015-2016 22. Ha coomeemcmayroujue
mMamepuassl, 8UdbI NIPOOYKUUU U cpedcmea npou3eoocmsa.

Pe3ynabmamel. YcmaHO81eHa 3KOHOMUYECKas yenecoobpasHocme esedeHus 5 u 15% om
MaCCbl OCHOBHO20 KOPMQ, UHAKMUBUPOBAHHLIX MEKAPCKUX Opoxoiel 8 payuoH mMos00u pyccKo20
ocempa, svipawusaemoli 8 cucmeme Y3B. [laHHble KOHUEHMPAYUU N0380a4t0m docmu4e bosee yem
70% ypoeHs peHmabeanbHocMu U cHU3UMb cebecmoumocms 1 ak3emnaapa 0o 1,72—1,74 epH, mem
cameim obecreyusas 8bICOKUE, MO CPABHEHUID C Opy2UMU 8apUAHMAMU KOPM/EHUA, NoKaamenu
Kak yucmoli (372,96 u 366,86 2pH ) mak u ycnosHol npubsiau (873,0 u 876,0 2pH).

Hay4Haa  Hoeu3Ha. Briepsvle  npoaHanu3uposaHsl  NoKaamesnu  3KOHomu4eckol
aggpekmusHocmu seedeHua yemsipex (5, 10, 15, 40% om maccol OCHOBHO20 KOpMa) KoOHUeHmpayul
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UHOKMUBUPOBAHHbIX MEKAPCKUX Opoxcxel 8 payuoH Mos00U PyccKoeo ocempa 8 mevyeHue 28
cymok, ¢ 25 no 53 cymku nocne 8viknesa u3 uKkpeol.

Mpakmuyeckaa 3Ha4umocme. Pe3ysbmamel ucciedosaHull UMEM KaK meopemu4yeckoe, makK
U npakmuyeckoe 3Ha4yeHue. OHU moeym bbimb UCMOMb308aHbI 8 0anbHelwux uccnedosaHusax no
onNMUMU3aYUU 8bIPAULUBAHUA MOOOU 0CcemMpPoBbix 8U008 pblb 8 Y3B u 014 KOppeKmuposKu yice
cyujecmeyrouux cxem KopmsaeHUs Ha xo3alicmeax.

Knrouesble cn06a: 3KOHOMUYECKas 3ghgpekmusHocms, Moa00b pbib, KopmaeHue polb, Y3B,
pyccKuli ocemp, NeKapcKue OPOHCHU.

PROBLEM STATEMENT AND ANALYSIS
OF LAST ACHIEVEMENTS AND PUBLICATIONS

Currently, economic efficiency is perhaps the most important factor
determining the feasibility of certain improvements in the production process in fish
farming.. First of all, this is due to the fact that in the conditions of a free market
economy existing in Ukraine, any establishment should be profitable, providing
profit to the owner. At the same time, the latter is almost incapable of influencing
the final level of the value of its products, as it is determined by complex market
forces. However, the producer of fishery products, in our case - the juvenile Russian
sturgeon, is able to influence its cost. The latter directly depends on how intensively
the enterprise uses production resources, improves technics and technology,
organizes production [1-4].

Therefore, the development of sturgeon farming in Ukraine is not possible
without the intensification of fish farming in general and increasing the efficiency
of RAS in particular. In turn, achieving the results in these areas of aquaculture
allows optimizing the feeding of fish with feed, in particular through the
introduction of biologically active additives in the diet. For example, in the course
of the study it was found that the introduction of inactivated baker's yeast into the
diet of juvenile Russian sturgeon can improve the quality of fish, which is
interconnected with the level of survival, and therefore interconnected with the
number of individuals that can be sold at the end of the growing period, thereby
affecting the profitability of production.

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

Improving the economic efficiency of measures to intensify fish farming in
general, and the use of RAS in particular, necessitates the constant search for new
methods and approaches to problems solving. The latter are mainly related to the
quality and survival of juvenile fish, especially during its transition to compound
feeding [5, 6]. In turn, this encourages the improvement of existing feed formulations
and experiments with biologically active additives.

The purpose of the study, based on the above, was to determine the main
parameters of economic efficiency (prime cost, profitability) of inactivated baker's
yeast, as a biologically active additive, in the diet of early juvenile Russian
sturgeon.
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MATERIALS AND METHODS

The outlined calculations were performed according to generally accepted methods
in economics. For the economic analysis, we used the actual parameters of economic
activity in current industrial aquaculture of Ukraine based on the use of RAS, as well as
the prices of 2015-2016 for the relevant materials, various types of products and means
of production.

The material for assessing the cost-effectiveness of the introduction of inactivated
baker's yeast in the diet were the early juveniles of Russian sturgeon, which were fed
manually every 3 hours by this biologically active additive mixed with the main starter
feed. In total, 2 series of experiments were performed. In the 1st series of the experiment,
we investigated the efficiency of introduction of 10% and 40% (by weight of the main
feed) of inactivated baker's yeast, in the 2nd series - 5% and 15%. The duration of the
experiment was 28 days, from 25 to 53 days from hatching.

Mathematical processing of the material was performed using MS Excel.

The calculation of the economic efficiency of growing Russian sturgeon was
carried out according to the recommendations [7, 8]. The economic effect was
calculated by the formula:

LP = Exloo’ where:
3

P —level of profitability, %
11— profit, UAH.;
3 — prime cost, costs associated with growing fish, UAH.

The structure of the prime cost of fish included the main costs associated with the
production of products at fish farms [7-9].

STUDY RESULTS AND THEIR DISCUSSION

According to the results of the study of the cultivation of early juveniles of Russian
sturgeon with the introduction of inactivated baker's yeast into the diet as a new method
of intensification of fish farming, an economic assessment of their use at different
concentrations was given. The calculation of the economic efficiency of the use of
inactivated baker's yeast was based on the total cost of feeds, taking into account the
partial replacement of feed with a biologically active additive — this microorganism.

Thus, it was found that under equal conditions (labor costs, feed and the number of
fish stocking material) 40% replacement of feed weight by inactivated baker's yeast
negatively affected the final results of cultivation, leading to lower a number of
individuals sold compared to control (table 1).

At the same time, when 5%, 10% and 15% of feed weight were replaced by
inactivated baker's yeast, the opposite result was observed - the number of individuals
that could be sold at the end of the growing period increased relative to control. When
comparing all studied options, the best result in the cultivation of early juveniles of
Russian sturgeon was ensured by the use of 5% and 15% of inactivated baker's yeast in
the main feed.
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Table 1. The cost of labor and material resources for the cultivation of early
juveniles of Russian sturgeon with the introduction of inactivated baker's yeast
into their diet

Experiment 2015 Experiment 2016
. Con Experimen- | Experimen- Con Experimen- | Experimen-
Indicators trol tal group tal group trol tal group tal group
Noi | Ne2(10% | Ned(d0% | - Nel (5% | Ne3(15%
- yeast) yeast) - yeast) yeast)
Purchased fish seeds, 300 300 300 300 300 300
larvae, individuals
Number of individuals 233 247 218 269 291 292
sold, individuals
Feed supply:
compound feed, g 3729 357.3 195.6 304.6 359.3 401.8
baker's yeast, g - 34.6 130.5 - 21.0 70.9
Labor costs, person 2 2 2 2 2 2

According to the conditions of production, i.e. use of a RAS, the largest (over 50%
of the total) costs were associated with the purchase of fish seeds, the levers of
influence on the price of which were almost absent (except when fish were grown at the
same farm). Thus, in all variants of the experiments, the purchase costs of Russian
sturgeon larvae ranged from 52.72% (experimental group Ne4) to 55.45% (control
group Ne2).

A similar situation was observed for other production costs, which included labor
costs and electricity and water supplies - they were also determined by the general
market conditions and ranged from 36.4% (experimental group Ne4) to 37.75% (control
group Nel) (Fig. 1).

B The cost of fish

g Experimental group Ne3(15% yeast) stocking material
o ] (larvae), %

S Experimental group No1 (5% yeast)

3

& Control No2 W Feed costs, %

2 Experimental group Ne4 (40% yeast)

S

‘S Experimental group No2 (10% yeast) m Other production
(1]

& costs, %

& Control Ne1

1 i
0% 20% 40% 60% 80% 100%

Fig. 1. The ratio of the share of costs for fish seeds, feed and other production
from the total, when growing juveniles of Russian sturgeon
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Instead, the share of feed costs can be adjusted by the producer, but not always
reducing this cost item leaded to production optimization. For example, feed costs for
growing juveniles of Russian sturgeon ranged from 6.25% (control group Ne2) to
10.88% (experimental group Ne4) and did not correlate with the quality of farmed
individuals (Table 2).

Table 2. The prime cost of growing early juveniles of Russian sturgeon with
the introduction of inactivated baker's yeast into their diet *

Experiment 2015 Experiment 2016
Experi- Experi- Experi- .
Experi-
Indicators Control | Mental mental | o ol | Mental mental
Nol group Ne2 | group Ne4 No2 group Nel roun N3
* (10% (40% * (5% (isv pea‘st)
yeast) yeast) yeast) °Y
The cost of fish seeds
(larvae), UAH / individuals 0.9 0.9 0.9 0.9 0.9 0.9
The cost of fish seeds 270 270 270 270 270 270
(larvae), UAH 54.7%%  54.%* 52.72%*  5545%  54.0%* 53.04%*
The cost of 1 kg of
compound feed, UAH 100 100 100 100 100 100
37.29 41.85 55.72 30.46 43.65 52.75
Total feed costs, UAH 7.55%%  84**  10.88**  6.25%%  873**  10.36%*
compound feed 37.29 35.73 19.56 30.46 39.93 40.20
baker's yeast - 6.12 23.10 - 3.72 12.55
Salarv. UAH 118.6 118.6 118.6 118.6 118.6 118.6
v 24.02** 23.8%* 23.15**  24.36%* 23.71** 23.29**
Wage taxes, UAH (19.5% of 23.13 23.13 23.13 23.13 23.13 23.13
the wages) 4.68%* 4.64%* 4. 51%* 4.75%* 4.62%* 4.54%*
Electricity. UAH 24.3 24.3 24.3 24.3 24.3 24.3
. 4.92%%  4.87%%  474%%  4.99%%  4.85%* 4.77%*
16.8 16.8 16.8 16.8 16.8 16.8
Water use, UAH 34%%  337%%  328%*  345%+  335%x  329%*
Amortization 3.56 3.56 3.56 3.56 3.56 3.56
0.72%* 0.71%* 0.69** 0.73** 0.71%* 0.69**
In total, UAH 493.68 498.24 512.11 486.85 500.04 509.14

Note. * all financial calculations, except for the cost of feed made on the basis of the number of
juveniles of Russian sturgeon in 50 thousand individuals;

** % ratio to total costs of cultivation.

Thus, the largest (over 50%) part of the cost of juveniles of Russian sturgeon was the
cost of fish seeds, and the smallest (up to 11%) - the cost of feeds. At the same time,
among other production costs, the most significant, among other items, were deductions
for wages. They ranged from 23.15% (experimental group Ne4) to 24.02% (control group
Nel). The cost of electricity was comparable to that of water use, ranging from 4.77%
(experimental group Ne3) to 4.99% (control group Ne2) versus 3.28% (experimental group
Ned) and 3.45% (control group Ne2), respectively. Amortization was the least of all the
expenditure for growing early juveniles of Russian sturgeon in the RAS.
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Based on the above mentioned, the economic efficiency of the use of inactivated
baker's yeast in the feeding early juveniles of Russian sturgeon determined the level of

profitability (Table 3).

Table 3. Financial results of growing early juveniles of Russian sturgeon with
the introduction of inactivated baker's yeast into their diet

Experiment 2015 Experiment 2016
Experi- Experi- Experi- Experi-
Indicators Control| mental mental |Control| mental mental
Nel group Ne2 | group Ne4 Ne2 | group Nel | group Ne3
(10% yeast) | (40% yeast) (5% yeast) | (15% yeast)
The cost of 1 individuals of 3.0 3.0 30 30 3.0 3.0
sturgeon, UAH
L‘:ﬁ' spent, prime cost, 493.68  498.24 51211  486.85  500.04 509.14
Attributable profit, UAH 699.0 741.0 654.0 804.0 873.0 876.0
Net profit of total, UAH 205.32 242.76 141.89 319.15 372.96 366.86
The prime cost of 1
individuals of sturgeon, 2.12 2.01 2.35 1.81 1.72 1.74
UAH
Profitability, % 41.59 48.72 27.7 65.14 74.59 72.01

Thus, the level of profitability was directly related to the net profit and prime cost
of 1 grown individuals of Russian sturgeon. A comparison of different feeding options
for early juveniles of Russian sturgeon allows us to conclude that the highest (over
70%) profitability can be achieved with the use of 5% and 15% of inactivated baker's
yeast in the main feed, while increasing the share of this dietary supplement to 40%
leads to lower rates, even for those in the control groups. A similar relationship was
observed for net and other varieties of income.

Thus, the optimal ratio of basic feed and biologically active additives can
increase the efficiency of RAS in general, and can indirectly contribute to the
development of sturgeon farming in Ukraine, because it increases the profits and
incomes of producers.

CONCLUSION AND PERSPECTIVES OF FURTHER DEVELOPMENT

Thus, the use of inactivated baker's yeast in the feeding of early juveniles of
Russian sturgeon grown in RASs is economically feasible if the optimal ratio of this
biologically active additive is chosen. The introduction of 5% and 15% of inactivated
baker's yeast into the diet is cost-effective and economic efficient. These
concentrations allow achieving a level of profitability of more than 70% and reduce
the cost of 1 individual to 1.72-1.74 UAH, thus providing, among other feeding
options, such parameters as net (372.96 UAH and 366.86 UAH) and conditional profit
(UAH 873.0 and UAH 876.0), taking into account that when they are used, the share
of total feed costs increases to 8-10% versus 6-7% when fish are fed exclusively with
a starting feed.
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