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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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Annoranus. O0beKTaMU UCCITCIOBAHUS SIBIJIMCh PEMOHTHO-MATOUHBIC TPYIIITBI CHOMPCKOTO (Acipenser baerii)
U pycckoro ocetpa (Acipenser gueldenstaedtii), crepnsamu (Acipenser ruthenus) ¥ THOPUIOB poieka (PyCCKHH X
JICHCKHI OceTp), Oectepa (Oemyra X CTepiIsib), HKpa OCETPOBBIX PhIO, 0acCeHHBI I IPOBEICHHUSI 3MMOBKH TPOU3BOIH-
Tesieit OCETPOBBIX PhIO, YCTAHOBKH 3aMKHYTOT'O BOIOOOECIICUCHHS, TEMITCPATYPHBIH PEIKHM TIPU BBIPAIIMBAHHN OCET-
POBBIX PBIO B YCIOBHUSIX YCTAHOBOK C 3aMKHYTBIM IIHKJIOM BOJIOCHAOXeHNsI. []eh HecmenoBaHus 3aKT04anach B Co-
BEPIICHCTBOBAHHH TIpoliecca MepepaboTKU UKPbI OCETPOBBIX PHIO, MOMYUECHHOH MPHKH3HEHHBIM criocobom. [Ipu-
YKU3HEHHBIH CIOCO0 MOMYYESHHS HKPBI OCETPOBBIX PHIO 11O CPABHEHHIO C TPAIUIIMOHHBIM CIIOCOO0M MO3BOJISET COXpa-
HHUTh PEMOHTHO-MATOYHBIE CTa 13 JIs [IOCIIe IYFONIEr0 BOCTIPOM3BOACTBA. Ha OCHOBE TaHHBIX JIMTEPATYPHOTO aHAITH3a
H3Y4EHO BITUSHUS COBOKYITHOCTH OCHOBHBIX TEXHOIOTHYECKUX (DAKTOPOB (TEMIIEPATYPHBIN PEXKUM, BHECEHHE YIIPO-
YUTEIIS ¥ PEKUM 00SCKIICUBAHKS ) OKa3bIBAIOIIHX BIMSHUE HA 3 (PEKTUBHOCTH MPOLIECCOB CO3PEBAHMS H TOTYUCHHS
MPKU3HEHHON UKPBI OCETPOBBIX PHIO. [10MyUeHBI MOMOKHUTENBHbIE PE3YITBTATHI MPESIHEPECTOBOTO BhIICPKUBAHHS
MPOM3BOJIUTEIEH OCETPOBBIX PBIO MPH BBHIPAIIIMBAHIHI B PETYIHPYEMbIX YCIOBUSIX. YCTAHOBIICH TEMIICPATYPHBIi pe-
UM TIPE/IHEPECTOBOTO BBIACPKUBAHIS MPOM3BOUTENEH, CIIOCOOCTBYIOIIHIA 3P (HEKTHBHOMY CO3PEBAHHUIO MPHKH3-
HEHHO# HKpbL. OTpe/esieHbl MapaMeTpbl COXpPaHEHHUsI TEXHOTIOTHIECKUX (PAKTOPOB, MPH TOTYICHUH TOBAPHOH HKPBI
0CETPOBBIX pb10. OCHOBHBIM TEXHOJIOTHIECCKUM (HAKTOPOM TS TIOMYICHHUSI IPIKU3HEHHOH HKPHI SIBISIETCS TeMITepa-
TYPHBIN PEKUM TIPEAHEPECTOBOTO BHIACPKUBAHKS (TEMITEPATYPHBIH PEXKUM HCKYCCTBEHHOH 3UMOBKH) TIPOU3BOMIHU-
tenel. VccrnenoBaHHbIe 0COOM OCETPOBBIX PHIO OBLTH MEUEHBI CIIEIHAILHBIMHI YHIIAMU JUTs MCHTUGUKANH 1 3P pek-
THUBHOM pabOTHI IIPH OTPEIETICHUH CTANH 3PETOCTH U MOCIIEYFOIIETO MTOTYICHHUS HKPBI PHKU3HEHHBIM CIIOCOOOM.
O06nacTb NPUMEHEHHS PE3YIBTATOB HCCIIEIOBAHMS: PHIOOX03SHCTBEHHBIC MPE/NPHUSTHS, HAyIHO-HCCIIEMOBATENBCKUE
HHCTUTYTBI PHIOHOTO X035HCTBA, CYOBEKTHI MAJIOT0 M CPEIHEro Ou3Heca, (hepMephl pPrIOOBOIBL.

KunroueBble c10Ba: 0ceTpOBbIC PHIOBI, TIOMYUYSHHE IPHKU3HEHHBIH UKPBI, TEXHOIOTHIECKHE (PaKTOPBI, CO-
3peBaHUE UKPbI, aKBAKYIBTYPA.
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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 ir 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 x 2 x 0.7 and
3 x 5 x 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.

Fig. 1. Intravital method of obtaining caviar
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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 (€,
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 C, met the following criteria:
0.05d<C, <0.10, 0. 10d_Cp <0.12 and 0.12d<C,
<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
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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 / dmi. 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°C, 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 stimulated with
hormonal preparations at a water temperature

10 20 30

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
Mg / kg, with an interval between injections of
12 hours (Table 2).

40 50 60

T2 -
Zl 7 7.5 -
0,095 0,2 0,2 0,045 12 ’859
0 0,0105 0,076 0 0,075 0.068
—NO2 NH3/4 —pH o2 - day

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
pH 7.5
Saturation of water with oxygen in fish tanks, % 87-95
Turbidity, mg / dm? -
Nitrites, mg/ dm® 0.76
Ammonium nitrogen, mg / dm? 0.2-0.9
Table 2
Grouping and identify potential of sexually mature fish
Ne Fish Identification Cp L/1 ¢/ | Category [ Recommend Results,
species number 2 ations for use | weight, raw
caviar (kg)
1 2 3 4 7 8 9
1 Siberian | 0006B2AA78 | 0.26 | 4.9/1.3 ¢ | Immature | Back to the -
sturgeon fish tank
2 | Siberian | 0006B29454 0.3 5.6/1.7 ¢ | Overripe | Back to the -
sturgeon fish tank
3 Bester 00074FF71E | 0.25 5.8/1.5 ¢ | Immature | Back to the -
(beluga x fish tank
sterlet)
4 | Siberian | 0006B2BE7D | 0.24 | 6.1/1.5 ¢ | Immature | Back to the -
sturgeon fish tank
5 | Siberian | 0006B2B9C4 | 0.16 | 4.9/0.8 ¢ | Capable of Sent to 0.500
sturgeon maturation | artificial
winter
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Continuation of Table 2

Ne Fish Identification Cp L/1 ¢/ | Category | Recommend Results,
species number 3 ations for use | weight, raw
caviar (kg)
1 2 3 4 5 6 7 8 9
6 | Siberian | 0006B2A8A3 | 0.19 | 4.6/0.9 | ¢ | Mature 1 Sent to 1.140
sturgeon artificial
winter
7 | Siberian | 0006B62CD64 | 0.4 5/2 ¢ | Overripe | Back to the -
sturgeon fish tank
8 | Siberian | 00074C41B1 | 0.12 | 6.4/0.8 | ¢ | Closeto Sent to 0.595
sturgeon maturation | artificial
winter
9 | Siberian | 0006B2A559 0.2 5.3/1.1 ¢ | Overripe | Back to the -
sturgeon fish tank
10 | Siberian | 0006B27520 | 0.12 5.1/0.6 Q Close to Sent to 0.806
sturgeon maturation | artificial
winter
11 Rolek 00074FE4C8 | 0.18 | 6.4/1.2 | ¢ | Mature 1 Sent to 2.149
(Russian artificial
x Lena winter
sturgeon)
12 | Siberian | 0006B2CD64 | 0.26 6/1.6 ¢ | Immature | Back to the -
sturgeon fish tank
13 Sterlet | 0006B2BB2B | 0.11 4.6/0.5 | ¢ | Mature 2 Sent to 0.640
artificial
winter
14 Bester 0006E9BOC2 | 0.06 6/0.4 ¢ | Mature 1 Sent to 0.270
(beluga x artificial
sterlet) winter
15 | Siberian | 0005E9BF97 | 0.29 5.4/1.6 ¢ | Immature | Back to the -
sturgeon fish tank
16 Bester 00074C3CEF | 0.13 6/0.8 ¢ | Close to Sent to 0.684
(beluga x maturation | artificial
sterlet) winter
17 Sterlet 0006E9E155 [ 0.26 | 5.4/1.4 | © | Immature | Back to the -
fish tank
18 Rolek 00074D31AO | 0.14 | 5.6/0.8 | ¢ | Closeto Sent to 0.736
(Russian maturation | artificial
x Lena winter
sturgeon)
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 0006E9CB7F | 0.22 5/1.1 ¢ | Immature | Back to the -
(Russian fish tank
x Lena
sturgeon)
22 | Siberian - - - < | Immature | Back to the -
sturgeon fish tank
23 | Siberian — — — < | Immature | Back to the -
sturgeon fish tank
24 Sterlet 006E9DOF3 0.13 | 45/0.13 | ¢ | Closeto Sent to The
maturation | artificial planned
winter time did
not give the
caviar
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End of Table 2

Ne Fish Identification Cp L/1 ¢/ | Category | Recommend Results,
species number ations for use | weight, raw
caviar (kg)
1 2 3 4 7 8 9
25 Bester 0006E486CA | 0.11 4.5/0.5 ¢ | Mature 2 Sent to The
(beluga x artificial planned
sterlet) winter time did
not give the
caviar
26 | Siberian | 0006E4A2DE - ) Mature Sent to The
sturgeon artificial planned
winter time did
not give the
caviar
27 | Siberian | 0006E4B180 | 0.28 4.2/1.2 ¢ | Immature | Back to the -
sturgeon fish tank
28 Bester 0006E49943 | 0.11 5.4/0.6 ¢ | Mature 2 Sent to The
(beluga x artificial planned
sterlet) winter time did
not give the
caviar
29 | Siberian | 3F00D5DO86 | 0.075 4/0.3 ¢ | Mature 1 Sent to The
sturgeon artificial planned
winter time did
not give the
caviar
30 | Siberian | 0006B2F4E3 - 3 Mature Sent to Gotthe
sturgeon artificial sperm
winter
31 | Siberian | 0006E45D8A — ) Mature Sent to Got the
sturgeon artificial sperm
winter

As aresult, 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
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mg/dmi. During the wintering period at
a temperature of + 5—6°C, 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 mg/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
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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 C . 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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