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Abstract. The objects of the study are the broodstocks of the siberian (Acipenser baerii) and Russian
sturgeon (Acipenser gueldenstaedtii), sterlet (Acipenser ruthenus) and hybrids of rolek (Russian x Lena sturgeon),
bester (beluga x sterlet), sturgeon caviar, pools for sturgeon fish producers, closed water supply installations,
temperature regime for sturgeon rearing in conditions of installations with a closed water supply cycle. The purpose
of the study is to improve the processing of sturgeon caviar obtained in vivo. The intravital method of obtaining
sturgeon caviar compared to the traditional method allows saving the broodstock for subsequent reproduction. On
the basis of the literature analysis, the influence of a combination of the main technological factors (temperature,
hardener and de-sticking conditions) affecting the efficiency of maturation and production of intravital sturgeon
caviar has been studied. The positive results of pre-spawning aging of sturgeon producers when grown under
controlled conditions are obtained. The authors establish the temperature regime of pre-spawning aging of producers,
which contributes to the effective maturation of intravital caviar. The parameters of the preservation of technological
factors upon receipt of marketable sturgeon caviar were determined. The main technological factor for obtaining
intravital caviar is the temperature regime of pre-spawning aging (temperature regime of artificial wintering) of
producers. The studied individuals of sturgeon were tagged with special chips for identification and effective work
in determining the stage of maturity and the subsequent production of caviar in vivo. The scope of applying the
research results: fishery enterprises, research institutes of fisheries, small and medium-sized businesses, fish
farmers.
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Аннотация. Объектами исследования явились ремонтно-маточные группы сибирского (Acipenser baerii)
и русского осетра (Acipenser gueldenstaedtii), стерляди (Acipenser ruthenus) и гибридов ролека (русский x
ленский осетр), бестера (белуга x стерлядь), икра осетровых рыб, бассейны для проведения зимовки производи-
телей осетровых рыб, установки замкнутого водообеспечения, температурный режим при выращивании осет-
ровых рыб в условиях установок с замкнутым циклом водоснабжения. Цель исследования заключалась в со-
вершенствовании процесса переработки икры осетровых рыб, полученной прижизненным способом. При-
жизненный способ получения икры осетровых рыб по сравнению с традиционным способом позволяет сохра-
нить ремонтно-маточные стада для последующего воспроизводства. На основе данных литературного анализа
изучено влияния совокупности основных технологических факторов (температурный режим, внесение упро-
чителя и режим обесклеивания) оказывающих влияние на эффективность процессов созревания и получения
прижизненной икры осетровых рыб. Получены положительные результаты преднерестового выдерживания
производителей осетровых рыб при выращивании в регулируемых условиях. Установлен температурный ре-
жим преднерестового выдерживания производителей, способствующий эффективному созреванию прижиз-
ненной икры. Определены параметры сохранения технологических факторов, при получении товарной икры
осетровых рыб. Основным технологическим фактором для получения прижизненной икры является темпера-
турный режим преднерестового выдерживания (температурный режим искусственной зимовки) производи-
телей. Исследованные особи осетровых рыб были мечены специальными чипами для идентификации и эффек-
тивной работы при определении стадии зрелости и последующего получения икры прижизненным способом.
Область применения результатов исследования: рыбохозяйственные предприятия, научно-исследовательские
институты рыбного хозяйства, субъекты малого и среднего бизнеса, фермеры рыбоводы.

Ключевые слова: осетровые рыбы, получение прижизненный икры, технологические факторы, со-
зревание икры, аквакультура.
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Fig. 1. Intravital method of obtaining caviar

Introduction. Among sturgeon products,
caviar is most in demand. Caviar is the most valuable
part of fish in gustatory and commercial terms.

In recent years, in connection with
a significant decrease in the number of sturgeon
fish in the natural range and the growing demand
for the products of these fish species, in various
regions quite valuable fish breeding is practiced
under aquaculture conditions.

The methods of intravital production of
ovulated eggs allow full use of the reproductive
potential of females during their repeated
maturation [1; 3; 7]. However, it should be noted
that along with the obvious advantages of intravital
caviar, there is a significant drawback –
the surface of the caviar shell has a stickiness
that occurs after eggs enter the water [4].

The stickiness of the shell creates significant
difficulties and does not allow the use of
the traditional method of preserving caviar.

In this connection, the improvement of
the processing technology for sturgeon caviar
obtained in vivo is relevant

The aim of the study was to improve the
technology for processing the caviar obtained in vivo.

Scientific novelty lies in the improvement
of the technological regulations for the processing
of the caviar obtained in vivo.

The study of the influence of temperature
conditions on the quality of the finished product
and the study of the impact of various organizational,

technical and sanitary measures on the organoleptic
properties of intravital sturgeon caviar will provide
opportunities for further research on the processing
and storage of agricultural products.

Material and research technique.
The study was conducted on the basis of
the engineering biotechnology laboratory of
the NCJSC “Zhangir Khan West Kazakhstan
Agrarian-Technical University” and LLP
“Educational and Scientific Complex of Pilot
Industrial Production of Aquaculture” (Uralsk).

The studies were carried out in
the framework of the grant-funding program of
the Science Committee of the Ministry of
Education and Science of the Republic of
Kazakhstan on the topic IRN AP05135607
“Improving the processing technology of sturgeon
caviar obtained in vivo”.

The research material was the repair and
uterine group Acipenser rutuenus L., Huso
huso L., Acipenser baerii Brandt, Acipenser
gueldenstaedtii Brandt et  Ratzeburg  and
hybrid forms (Fig. 1).

The installation consisted of 2  2  0.7 and
3  5  0.7 m pools with rounded corners,
a storage tank, a mechanical and biological
treatment and water treatment unit. For fish
cultivation, fish breeding pools were used, made
of fiberglass reinforced polyester used in the food
industry, equipped with a pit to remove residual
feed and excrement.
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Preliminary selection of mature
manufacturers was carried out using an ultrasound
scanner. Manufacturers selected using
an ultrasound scanner were biopsied, that is,
oocytes (eggs) were taken to determine the
polarization coefficient using a probe [6]. After
determining the coefficient of polarization (Cp)
according to the recommendations of
M.S. Chebanov [2] females were divided into
groups according to fish identification numbers.
To obtain mature sexual products, groups 2, 3 and
4 were used, where Cp met the following criteria:
0.05dCp <0.10, 0.10dCp <0.12 and 0.12dCp
<0.15. The next stage in the biotechnology of
obtaining intravital caviar is the wintering of
producers (Fig. 2).

The main criterion for choosing the mode
of pre-spawning maturation of mature females in
the practice of fish farmers is the values of
polarization coefficients (Cp) obtained by biopsy.

The duration of pre-spawning aging for
sturgeon producers is the heat reserve, which is
calculated in degree days. Deviation from
the spawning regime leads to desynchronization
of oocyte maturation and, as a result, to a decrease
in the quality of eggs obtained.

In conditions of closed water supply
installations, an artificial wintering was carried out
to optimize the endocrine system. In specially
equipped pools with cooling systems, manufacturers
were kept in the pre-spawning period, and the
water temperature was reduced to 4–6°C
gradually, over ten days, by 1–2°C per day. At 4–
6°C, the fish were kept for 28–30 days, then
gradually within two weeks the temperature was
raised to spawning 14–15°C. During the period of
keeping the producers, the synchronization of the
polarization indicators of the oocytes in females
occurred. With the achievement of spawning

temperature, the producers were prepared for
hormonal stimulation.

Research results and discussion. During
the wintering period, it is necessary to take into
account abiotic factors and monitor
the parameters of the aquatic environment.
The composition of the aqueous medium in
specialized systems and installations is formed
under the influence of the following factors: quality
and composition of the water entering the system,
regulation of temperature, hydrochemical and
oxygen conditions.

During pre-spawning aging of producers, it is
necessary to constantly monitor the hydrochemical
regime, since at low temperatures the biofilter,
which turns nitrites into nitrates (less dangerous
for fish) does not function normally. Therefore,
jumps are possible in the direction of an increase
in the concentration of nitrites (see Fig. 3).

The saturation of water with oxygen in fish
tanks (chiller) ranged from 78 to 98%. Such
an oxygen regime is favorable for cultivated
objects. The amount of nitrite, the most dangerous
for fish, was within the permissible norm of 0.095
mg / dmі. At the same time, ammonia nitrogen is
less dangerous for fish, but with an increase in
the permissible norm, the values of ammonia
nitrogen can affect pH fluctuations in water.
During the wintering period at a temperature of +
5-6°С, feeding was not carried out and therefore
the values of ammonium nitrogen did not exceed
the established norms of maximum permissible
concentrations.

Fluctuation of the pH of the medium was
on average 7.5, which is optimal for farmed fish,
as well as for the development of nitrifying
bacteria (Table 1).

With hormonal stimulation of spawning by
pituitary preparations, fractional injections should

Fig. 2. Wintering of producers in special pools and catch of sturgeon producers (chiller)
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be preferred. The total dose of the drug depends
on the temperature of the water and the weight
of the fish, and the proportion of the preliminary
injection depends on the degree of maturation of
the oocytes,  estimated by the value of
the polarization coefficient.

The females were st imulated with
hormonal preparations at a water temperature

of 14°C, in stages, combining hormonal
preparations. A preliminary injection was carried
out with a pituitary suspension of mature cyprinid
fish at a dose of 0.6 mg / kg body weight, and
a resolving injection was carried out with
the synthetic drug “Surfagon” at a dose of 4.0
мg / kg, with an interval between injections of
12 hours (Table 2).

Fig. 3. Hydrochemical analysis of wintering of producers in special pools (chiller)

Table 1
Hydrochemical indicators in special pools (chiller)

Indicators Technological norm on average 
рН 7.5 
Saturation of water with oxygen in fish tanks, % 87-95 
Turbidity, mg / dm³ – 
Nitrites, mg / dm³ 0.76 
Ammonium nitrogen, mg / dm³ 0.2-0.9 

Table 2
Grouping and identify potential of sexually mature fish

№ Fish 
species 

Identification 
number 

Cp L/ l 
 

Category Recommend
ations for use 

Results, 
weight, raw 
caviar (kg) 

1 2 3 4 5 6 7 8 9 
1 Siberian 

sturgeon 
0006B2AA78 0.26 4.9/1.3  Immature Back to the 

fish tank 
– 

2 Siberian 
sturgeon 

0006B29454 0.3 5.6/1.7  Overripe Back to the 
fish tank 

– 

3 Bester 
(beluga x 
sterlet) 

00074FF71E 0.25 5.8/1.5  Immature Back to the 
fish tank 

– 

4 Siberian 
sturgeon 

0006B2BE7D 0.24 6.1/1.5  Immature Back to the 
fish tank 

– 

5 Siberian 
sturgeon 

0006B2B9C4 0.16 4.9/0.8  Capable of 
maturation 

Sent to 
art ificial 
winter 

0.500 
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Continuation of Table 2
№ Fish 

species 
Identification 

number 
Cp L/ l 

 
Category Recommend

ations for use 
Results, 

weight, raw 
caviar (kg) 

1 2 3 4 5 6 7 8 9 
6 Siberian 

sturgeon 
0006B2A8A3 0.19 4.6/0.9  Mature 1 Sent to 

artificial 
winter 

1.140 

7 Siberian 
sturgeon 

0006B62CD64 0.4 5/2  Overripe Back to the 
fish tank 

– 

8 Siberian 
sturgeon 

00074C41B1 0.12 6.4/0.8  Close to 
maturation 

Sent to 
artificial 
winter 

0.595 

9 Siberian 
sturgeon 

0006B2A559 0.2 5.3/1.1  Overripe Back to the 
fish tank 

– 

10 Siberian 
sturgeon 

0006B27520 0.12 5.1/0.6  Close to 
maturation 

Sent to 
artificial 
winter 

0.806 

11 Rolek 
(Russian 
x Lena 

sturgeon) 

00074FE4C8 0.18 6.4/1.2  Mature 1 Sent to 
artificial 
winter 

2.149 

12 Siberian 
sturgeon 

0006B2CD64 0.26 6/1.6  Immature Back to the 
fish tank 

– 

13 Sterlet 0006B2BB2B 0.11 4.6/0.5  Mature 2 Sent to 
artificial 
winter 

0.640 

14 Bester 
(beluga x 
sterlet) 

0006E9BOC2 0.06 6/0.4  Mature 1 Sent to 
artificial 
winter 

0.270 

15 Siberian 
sturgeon 

0005E9BF97 0.29 5.4/1.6  Immature Back to the 
fish tank 

– 

16 Bester 
(beluga x 
sterlet) 

00074C3CEF 0.13 6/0.8  Close to 
maturation 

Sent to 
artificial 
winter 

0.684 

17 Sterlet 0006E9E155 0.26 5.4/1.4  Immature Back to the 
fish tank 

– 

18 Rolek 
(Russian 
x Lena 

sturgeon) 

00074D31AO 0.14 5.6/0.8  Close to 
maturation 

Sent to 
artificial 
winter 

0.736 

19 Sterlet 0006E9C1B1 0.32 5/1.6  Immature Back to the 
fish tank 

– 

20 Sterlet 00074D2D06 0.3 5/1.5  Overripe Back to the 
fish tank 

– 

21 Rolek 
(Russian 
x Lena 

sturgeon) 

0006E9CB7F 0.22 5/1.1  Immature Back to the 
fish tank 

– 

22 Siberian 
sturgeon 

– – –  Immature Back to the 
fish tank 

– 

23 Siberian 
sturgeon 

– – –  Immature Back to the 
fish tank 

– 

24 Sterlet 006E9D0F3 0.13 4.5/0.13  Close to 
maturation 

Sent to 
artificial 
winter 

The 
planned 
time did 

not give the 
caviar 
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As a result, 80% of producers in the interval
up to 38 hours gave caviar. Mature sex products
were obtained by the intravital method; the total
mass of raw caviar was 8 kg.

Thus, it was found that the optimal
polarization coefficient of oocytes for the selection
of manufacturers ranges from 0.06 to 0.16 Cp.
It was determined that the optimal duration of pre-
spawning aging depending on the polarization of
oocytes is 50–58 days. The aging temperature
varies from 5°C to 20°C [5].

Conclusion. As a result of the research,
the wintering period was shown during which
abiotic factors were taken into account, and
the parameters of the aquatic environment were
monitored. The saturation of water with oxygen
in fish tanks (chiller) ranged from 78 to 98%. Such
an oxygen regime is favorable for cultivated
objects. The amount of nitrite, the most dangerous
for fish, was within the permissible norm of 0.095

mg/dmі. During the wintering period at
a temperature of + 5–6°С, feeding was not carried
out and therefore the values of ammonium
nitrogen did not exceed the established norms of
maximum permissible concentrations. Fluctuations
in the pH of the medium were on average 7.5,
which is optimal for farmed fish, as well as for
the development of nitrifying bacteria.

The females were stimulated with hormonal
preparations at a water temperature of 14°C, in
stages, combining hormonal preparations.
A preliminary injection was carried out with
a pituitary suspension of mature cyprinid fish at
a dose of 0.6 mg/kg body weight, and a resolving
injection was carried out with the synthetic drug
“Surfagon” at a dose of 4.0 мg/kg, with an interval
between injections of 12 hours.

The main technological factor for obtaining
intravital caviar is the temperature regime of pre-
spawning aging (temperature regime of artificial

End of Table 2
№ Fish 

species 
Identification 

number 
Cp L/ l 

 
Category Recommend

ations for use 
Results, 

weight, raw 
caviar (kg) 

1 2 3 4 5 6 7 8 9 
25 Bester 

(beluga x 
sterlet) 

0006E486CA 0.11 4.5/0.5  Mature 2 Sent to 
artificial 
winter 

The 
planned 
time did 

not give the 
caviar 

26 Siberian 
sturgeon 

0006E4A2DE – –  Mature Sent to 
artificial 
winter 

The 
planned 
time did 

not give the 
caviar 

27 Siberian 
sturgeon 

0006E4B180 0.28 4.2/1.2  Immature Back to the 
fish tank 

– 

28 Bester 
(beluga x 
sterlet) 

0006E49943 0.11 5.4/0.6  Mature 2 Sent to 
artificial 
winter 

The 
planned 
time did 

not give the 
caviar 

29 Siberian 
sturgeon 

3F00D5DO86 0.075 4/0.3  Mature 1 Sent to 
artificial 
winter 

The 
planned 
time did 

not give the 
caviar 

30 Siberian 
sturgeon 

0006B2F4E3 – –  Mature Sent to 
artificial 
winter 

Got the 
sperm 

31 Siberian 
sturgeon 

0006E45D8A – –  Mature Sent to 
artificial 
winter 

Got the 
sperm 
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wintering) of producers. It was found that
the optimal coefficient of polarization of oocytes
for the selection of manufacturers ranges from
0.06 to 0.16 Cp. It was determined that the
optimal duration of pre-spawning aging depending
on the polarization of oocytes is 50–58 days.
The aging temperature varies from 5 °C to 20 °C.
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