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Abstract

Background. The study is devoted to the study of the main fish-breeding and bi-
ological characteristics (growth rates, survival, etc.) of juvenile Australian red-clawed
crayfish Cherax quadricarinatus (von Martens, 1868) when kept in different tempera-
ture conditions. In the experiment, two temperature zones were compared: 22 °C (subop-
timal conditions for commercial cultivation) and 26 °C (optimal conditions). The results
showed that at a temperature of 22 °C, there was a higher increase in weight (18.03%)
and length (4.19%) compared to suboptimal conditions (5.99% and 4.92%, respective-
ly). The Fulton fatness ratio decreased in both groups. The data obtained is important
for commercial aquaculture for the correct development of cultivation biotechnologies.

Purpose. The aim of the work was to study the main fish-breeding, biological
and physiological parameters of juvenile C. quadricarinatus when they are kept in
different temperature conditions.

Materials and methods. The study was conducted on 73-day-old C. quadri-
carinatus individuals (n=40), divided into 2 groups of 20 specimens each. in each.
Group No. 1 was kept at a temperature of 22-23°C, group No. 2 —at 26-27°C. The
specimens were placed in polypropylene containers with overall dimensions of
74x57x41 cm. Each tank had an individual recycled water filtration system. To re-
duce cannibalism, PVC pipe shelters were placed in the tank. The duration of the
experiment was 28 days.

The main water parameters were monitored daily using specialized equipment
and sets of test systems. Feeding was carried out twice a day: frozen chironomid
larvae (50%) and young bean fruits (50%) in the amount of 6% of the biomass.

The body weight and length of each individual were measured every 7 days of
the experiment. Based on the data obtained, the main fish-breeding and biological



792 Siberian Journal of Life Sciences and Agriculture, Vol. 17, Ne6-2, 2025

indicators (Fulton fatness coefficient, specific growth rate, survival rate) were cal-
culated. Amino acid analysis was performed by capillary electrophoresis after acid/
alkaline hydrolysis of muscle tissue. To minimize errors, averaged samples from
individuals of different sizes were used.

Results. During the study, the hydrochemical regime corresponded to the op-
timal values for the content of C. quadricarinatus. The absence of toxic nitrogen
compounds, as well as copper ions, made it possible to create the necessary condi-
tions for the experiment. In group No. 1, the water temperature averaged 22.26 °C,
and in group No. 2 —26.96 °C. The concentration of dissolved oxygen (02) during
the experiment averaged 7.52 mg/l and 7.87 mg/l, respectively. As a result of the
research, it was found that in group No. 1, the body weight of juveniles increased
by 5.99%, length — by 4.92%, while the Fulton fatness coefficient decreased by
8.18%. In group No. 2, weight gain was more pronounced (18.03%), with a mod-
erate increase in length (4.19%) and a smaller decrease in fatness ratio (4.1%). The
analysis of the amino acid composition of muscle tissue revealed significant differ-
ences between the studied groups. The concentration of arginine in the muscles of
juvenile crayfish from group 1 was significantly higher than in group 2. The total
concentrations of glutamic acid and glutamine were also higher under suboptimal
conditions. These changes most likely indicate metabolic adaptation to stressful
conditions, especially at temperatures close to the lower optimal limit of the species.
Thus, during the experiment, it was found that the water temperature of 26-27 °C
contributes to higher growth rates and survival of juveniles, while 22-23 ° C causes
changes in the physiological status of C. quadricarinatus.

Conclusion. The study revealed differences in the fish-biological and physiological
parameters of C. quadricarinatus juveniles kept in different temperature conditions. At
an average temperature of 26.96°C, the maximum increase in weight (18.03%) and body
length (4.19%) was observed, while at 22.26°C these indicators were significantly lower
(5.99% and 4.92%, respectively). Although the survival rate remained high (95-100%)
in both cases, a decrease in the fatness coefficient by 8.18% at a lower temperature
indicates the stress effect of this factor on the aquatic organisms. Amino acid analysis
showed an increased content of arginine (5.315%) and glutamic acid (4.221%) in indi-
viduals kept at a temperature of 22-23 © C, which indicates the activation of compensa-
tory metabolic mechanisms. These data probably indicate the high possible adaptability
of the species in question to changing environmental conditions. The results obtained
are of great practical importance for the further development of crustacean aquaculture
(astaculture) in the climatic conditions of the Russian Federation.

Keywords: aquaculture; Cherax quadricarinatus; Australian red-clawed cray-
fish; biotechnology; growth rates; crustaceans
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Hayunas ctarbs

OIEHKA TEMIIOB POCTA MOJIOIHN
ABCTPAJIMMCKOT'O KPACHOKJIEIITHEBOT'O PAKA
CHERAX QUADRICARINATUS (von Martens, 1868)

J.FO. Kosanvuyk, A.B. Onvwesckasn, B.H. Illesuenxo, /1.C. Capkucsan,
2.9. Yonymaesa, C.B. Tennakoea, M.1O. Ooabawsn, T.C. /Imumpuenko

Annomayusn

O6ocHoBanme. lccienoBanue MOCBSIIEHO W3YUYSHHIO OCHOBHBIX PBHIOOBO-
JTHO-OMOJIOTHYECKUX XapaKTePUCTHUK (TEMIIbI POCTA, BEDKUBAEMOCT U JIP.) MOJIOU
ABCTPAJIIMHCKOTO KpacHOKIenHeBoro paka Cherax quadricarinatus (von Martens,
1868) mpu ux comep:kaHUM B Pa3HBIX TEMIIEPATYPHBIX ycIoBHsIX. B skcniepumenTe
CPaBHUBAJINCH JIBE TeMIIEpaTypHbIe 30HbI cozepkanus: 22 °C (HeonTUMalbHbIC
YCIIOBHS U151 TOBAPHOTO BhIpaIuBanust) U 26 °C (onTuManbHble yeaoBust). Pesynb-
TaThI MOKa3aJu, 4to npu temreparype 22 °C Habmonaics 60yiee BBICOKHN TPUPOCT
macchl (18,03%) u mmnst (4,19%) 10 cpaBHEHUIO ¢ HEONITUMAJIbHBIMU YCIIOBHS-
M (5,99% u 4,92% cootBercTBeHHO). Koaddunuent ynuranHoctu o Oynsrony
CHU3WICS B 00enX rpynmnax. [loaydeHHbIe JaHHbIe HIMEIOT 3HAYeHHE JUIsl TOBApHOM
AKBaKYJIBTYPBI JJIs1 KOPPEKTHOU pa3paboTKu OMOTEXHOJIOTHI BhIpAIlMBaHHUSI.

Heus. Lenbto paboTsl ObLIO H3yYeHNE OCHOBHBIX PHIOOBOAHO-OMOIOTHYECKUX
1 GU3HOTOTHYECKHX TToKa3aTeneit mononu C. quadricarinatus Ipu UX COIEPIKaHUU
B Pa3HBIX TEMIIEPATyPHBIX YCIOBHUSIX.

MarepuaJisl 1 MeTOAbI. VccienoBanue npoBOAMIOCH Ha 73-CyTOUHBIX 0CO-
0s1x C. quadricarinatus (n=40), pa3aencHHbIX Ha 2 rpymmbl 0 20 9K3. B KOKI0H.
I'pymma Nel coneprxanack npu Temneparype 22-23°C, rpymma No2 — mpu 26-27°C.
Oco0u pa3Memainch B MOJUIPOIUICHOBBIX EMKOCTSIX ¢ rabapuTHBIMH pa3Mepa-
MU 74x57x41 cm. Kaxnaas eMKOCTh MMela HHAWBUAYAIBHYIO cHCTeMy (puibTpa-
uH 000pOTHOMU BOJBI. JIJIst CHIDKEHHSI KaHHNOAIM3Ma B eMKOCTH OBLTH TOMEIIEHBI
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ykpbiThs U3 [IBX-1py0. JIIUTEIbHOCTD SKCIIEPUMEHTA COCTaBHIIA 28 CYTOK.

OcHOBHBIE IapaMeTPpbl BOAbI KOHTPOIUPOBAIUCH €XKEHEBHO C MCIONb30Ba-
HHEM CHEeLHaTN3UPOBAHHOTO 000PYyI0OBaHUs 1 HAOOPOB TecT-cucteM. Kopmienue
IIPOBOIMJIOCH ABAKABI B CyTKU: 3aMOPOKEHHBIMH JINUUHKAaMH XHUPOHOMUJ (50%)
1 MonoabiMu ionamu aconu (50%) B kommuectBe 6% 0T GroMacchl.

Kaskzple 7 cyTOK dKCIIEpUMEHTa U3MEPSIIN MacCy U JUTHY Tena y KaxJ10i 0coOu.
Ha ocHOBaHMM TTOTy4aeMbIX JaHHBIX PACCUHUTHIBAIHN OCHOBHBIE PHIOOBOIHO-OMO-
JIorHYecKHe mokazarenu (kodGduueHT ynuranHocTi 1o DynbToHy, YIeIbHYIO
CKOPOCTb POCTA, BBKUBAEMOCTh). AMUHOKHCIIOTHBIH aHAIN3 IIPOBOAMIN METOIOM
KaWUBIPHOTO 3JIEKTpodopesa Mociie KUCIOTHOTO/IIET0YHOT0 THAPOIN3a MbIIIEY-
HOM TKaHU. JJ11 MUHUMHU3aIIMU OTPELTHOCTEHN HCII0Ib30BaIIN YCPEIHEHHbIE TIPOOBI
0T ocobeil pa3Horo pazmepa.

PesyabTaThl. B X0ne nccinenoBanus ruipOXUMHUECKUA PEKUM COOTBETCTBO-
BaJI ONITUMAJTEHBIM 3HAUSHMSIM JIst conepkanust C. quadricarinatus. OTCyTCTBHE
TOKCHYHBIX COEAMHEHUI a30Ta, a TAK)Ke MOHOB MEJH, ITO3BOJIMIO CO3JaTh HEOO-
XOAMMBIE YCIOBHUSA Ui MPOBEAeHHs dKkcriepuMenTta. B rpynme Nel temneparypa
BOJIBI cocTaBisiia B cpenteM 22,26 °C, a B rpymme Ne2 — 26,96 °C. KonneHTparnus
pactBop€nHoro Kucaopoza (O,) B X0€ SKCEPUMERTA COCTABIISNA B CpeHEM 7,52
Mmr/a u 7,87 Mr/i COOTBETCTBEHHO.

B pe3ynbrare uccienoBanuii ObLIO YCTaHOBIICHO, 4TO B Tpynie Nel macca Tena
MOJIOIH yBemuumiIack Ha 5,99%, mmna — Ha 4,92%, Torna kak koahGuueHT ynm-
TaHHOCTU 110 DynbTOHY cHU3MICA Ha 8,18%. B rpymnme Ne2 npupoct mMacchl ObL1
6onee BeipaxeHHbIM (18,03%), mpu ymepenHoMm yBenuueHuu JUUHbI (4,19%) u
MEHBIIIEM CHIDKEHHH K03 duuuenTa ynuraHnaoctu (4,1%).

AHaJn3 aMMHOKHUCIIOTHOTO COCTaBa MBIIIEUHON TKAHU BBISBUJI 3HAUUTEIIbHbIC
pas3nuuus MeXIy HCclleflyeMbIMH Ipymnamu. KoHleHTpanus apruHuHa B MblII-
Lax MOJIOJH PakoB U3 rpymsl Nel 3HaUMTENIbHO MpEBbIIIaja OKA3aTeIH B IPyIINe
Ne2. CymmapHast KOHIIEHTpaL¥sl [Ty TAMHHOBOW KUCIIOTHI M Iy TaMHUHA TAKKe ObliTa
BBIIIE B HEONTUMAJIBHBIX YCIOBUAX. DTU U3MEHEHUS, BEPOSITHEE BCETO, CBUAETENb-
CTBYIOT O MeTabO0IMYECKOl afanTaluy K CTPECCOBBIM YCIOBHSM, OCOOCHHO MpH
TeMIieparypax, OJIM3KUX K HIDKHEH ONTUMaTbHON MpaHuIe BULIA.

Takum 06pa3oM, B X0/i€ SKCIEPUMEHTA YCTAHOBJIEHO, YTO TEMIIEpPATypa BOJbL
26-27°C cnocoOCTBYIOT 00j€e BEICOKMM TeMIIaM POCTa U BBIKHBAEMOCTH MOJIO-
I, B TO BpeMsi Kak 22-23°C BbI3bIBAIOT U3MCHCHHS B (PM3HOJIOTHUCCKOM CTATyCE
C. quadricarinatus.

3axuouenue. IIpoBeneHHOe UCCIeOBAaHUE BBISBUIO PA3IHUus B PbIOOBO-
JTHO-OMOJIOTHYECKHX M (PU3HOTIOrHIecKrX Mokazarensix Monoau C. quadricarinatus,
COZIEpIKAIMXCS B PA3JIMYHBIX TEMIIEpaTypHBIX ycioBusx. [Ipu cpenneii remnepary-



Siberian Journal of Life Sciences and Agriculture, Tom 17, Ne6-2, 2025 795

pe 26,96°C Habnromaics MaKCUMaTbHBIA pUpocT Maccsl (18,03%) u auHbI Tena
(4,19%), Torna kak nmpu temmeparype 22,26°C 3T nokaszarenu ObUlU 3HAUUTEIBHO
HIke (5,99% u 4,92% cooTBETCTBEHHO). XOTSI BEDKUBAEMOCTh OCTABAJIACH BHICOKOM
(95-100%) B 0bomx ciydasx, cHIkeHHe Koddduimenta ynutanHocTH Ha 8,18%
pu 6ojee HU3KOU TeMIIEPaType CBUAETENBCTBYET O CTPECCOBOM BO3/1€HCTBUU 3TO-
ro (akTopa Ha OpraHu3M I'HAPOOUOHTOB.

AMHWHOKHCIIOTHBIH aHalN3 IOKa3aJl MOBBIIIEHHOE COAEp)KaHWE aprhHUHA
(5,315%) u mryramunoBoii kucaotThl (4,221%) y ocobeil, coaeprkamuxcs Ipu TeM-
neparype 22-23°C, 4To yKka3plBaeT Ha aKTHBALUIO KOMIIEHCATOPHBIX MeTaboIHye-
CKHX MEXaHM3MOB. DT IaHHbIE, BEPOSITHO, CBUJIETETBCTBYIOT O BEICOKOH BO3MOYKHOM
aJIANTUBHOCTH PAcCCMaTPUBAEMOTO BUJIa K H3MEHSFOLIIMCS YCIIOBUSIM CPEJIBL.

ITonyueHnHsle pe3ynbTaThl UMEIOT BaXKHOE NIPUKIIAJHOE 3HAUCHUE JUIs JalIbHell-
LIIEro Pa3BUTHS aKBAKYJIBTYPBI PAKOOOPA3HBIX (aCTALUKY/IBTYPBI) B KITMMAaTHIECKUX
ycnoBusix Poccuiickoit @enepannu.

KuaroueBble cioBa: akBakynwsrypa; Cherax quadricarinatus; aBcTpaluiicKui
KPaCHOKJICIIHEBBIM paK; OMOTEXHOIOTHSL; TEMIIBI POCTa; PAKOOOpa3HbIe
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Introduction

Australian redclaw crayfish Cherax quadricarinatus (von Martens, 1868)
is a promising species for aquaculture, characterized by a high growth rate and
good survival compared to other cultivated crustaceans (shrimp, crabs). The
species in question is a representative of a tropical faunal complex, whose nat-
ural habitat is the rivers and streams of Northern Australia [15].

The optimal temperature for keeping C. quadricarinatus is considered to
be 28 °C [16]. However, in conditions of aquaculture (especially when grown
in ponds), crustaceans can experience sudden changes in water temperature,
including diurnal changes, which can negatively affect the physiological state
of aquatic organisms, the success of cultivation and resistance to infectious and
invasive agents [15].

The study of the fish-breeding and biological features of the Australian red-
claw crayfish in various temperature conditions is of considerable interest from
the point of view of developing sustainable biotechnologies for cultivation in
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the southern regions of the Russian Federation. The tropical origin of C. quad-
ricarinatus necessitates the creation of optimal temperature conditions close
to the natural environment to ensure the normal functioning of crustaceans and
maximum productivity in aquaculture [12].

In most studies devoted to the development and improvement of C. quadri-
carinatus biotechnology, researchers determine the biological temperature op-
timum at which aquatic organisms are successfully contained and reproduced.
However, for commercial aquaculture conditions, it is important to determine
the technological temperature optimum at which commercial cultivation of
C. quadricarinatus will be characterized by maximum efficiency in terms of
heat transfer costs, feeding, etc. [3; 12; 14].

Thus, the study of the growth rates and other fish-breeding, biological and
physiological characteristics of C. quadricarinatus under different temperature
conditions is an important step in the development of technologies for growing
this object in aquaculture.

Purpose. The aim of the work was to study the main fish-breeding, biolog-
ical and physiological parameters of juvenile C. quadricarinatus when they are
kept in different temperature conditions.

Materials and methods

The work was carried out in the research laboratory “Agrobiotechnology
Center” and the laboratory of Industrial aquaculture of the Don State Tech-
nical University (DSTU) (Rostov-on-Don). The study was approved by the
Local Independent Ethics Committee of DSTU. During the experiments, the
recommendations on humane and ethical treatment of laboratory animals were
followed, including the Directive 2010/63/EU of the European Parliament and
of the Council dated September 22, 2010 “On the Protection of Animals Used
for Scientific Purposes”.

Clinically healthy individuals of the Australian redclaw crayfish C. quadri-
carinatus aged 73 days were used for the study. A total of 40 specimens were
involved in the experiment, which were distributed into two containers of 20 spec-
imens each, based on their average size to form a homogeneous size group. The
average individual weight of individuals in group Ne 1 was 14.704+4.04 g, length —
8.13+0.76 cm. The average weight of experimental individuals in group Ne 2 was
6.38+ 1.19 g, length — 6.204+0.44 cm. Group Ne 1 was kept at an average tem-
perature of 22-23 °C, group Ne 2 —26-27 °C.

The individuals were placed in polypropylene containers with overall di-
mensions of 74x57x41 cm with a water column height of 25 cm. Each tank was
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equipped with a combined Aquael Turbo Filter 1000 filter with a capacity of
1000 I/h (Aquael Sp., Poland), which provides mechanical and biological puri-
fication of recycled water. The necessary temperature conditions were ensured
using Protemp S 50 W thermoregulators (JBL, Germany). Saturation of water
with oxygen (O,) was carried out using a single-channel Aquael Mini boost 100
compressor (Aquael Sp., Poland).

Every 7 days of the experiment, a partial 30 % water change was performed
in each tank. Tap water was used for substitution, previously prepared by settling
(at least 72 hours) to remove chlorine, as well as disinfection with ultraviolet
radiation (wavelength 250 nm) in order to destroy pathogenic microorganisms.

Shelters were placed in each container to reduce cannibalism in the amount
of 30 pieces/container. Cylindrical structures made of polyvinyl chloride (PVC)
with a diameter of 3 cm and a length of 8 cm were used as shelters.

The 28-day experiment was accompanied by daily monitoring of the main
physico-chemical parameters of water: temperature (t, °C) and concentration
of dissolved oxygen (O,, mg/l). The measurements were carried out using an
Anion-7040 oximeter (scientific Industrial Enterprise “Infraspak-Analyte”,
Russian Federation), which provides measurement accuracy of £0.1 °C for
temperature and +0.01 mg/I for oxygen. Comprehensive hydrochemical anal-
ysis was performed at 7-day intervals using the Nilpa Pro test system (Nilpa,
Russian Federation). Water acidity (pH), total water hardness (GH), carbonate
hardness (KH), ammonium ions (NH,/NH,"), nitrites (NO,"), nitrates (NO,),
phosphates (PO,) were measured.

The crayfish’s diet consisted of frozen common beans, which were fed in
the morning, and frozen larvae of ringworm mosquitoes (family Chironomi-
dae), which were fed in the evening. The daily feeding rate was 6 % of the total
weight of crayfish.

Control measurements (bonitization) were performed on a weekly basis.
During the measurements, the individual weight of each individual (m, g) was
recorded on a BEL LG-2202i II accuracy class laboratory scale (ChangZhou
XingYun Electronic Equipment Co., China), and the total body length (L, mm)
was determined using a caliper (measurement error £0.03 mm).

To assess changes in fish-breeding and biological indicators, the following
indicators were calculated:

— Fulton’s fatness coefficient (Q,, c.u.) according to the formula:

m * 100
=—7

— individual weight gain (WGi, g) using the formula:
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WGl =mq — mo
— survival rate (S, %) was estimated using the formula:

S =100 M
= * —
N

0
— specific growth rate by weight (SGRw, %/day) was estimated in accor-
dance with the formula:
In(my) — In(mg)
t
— specific growth rate in length (SGRL, %/day) was calculated using the
formula:

SGRw = 100 =

SGRL = 100 = In(t) = Inlly)

where m —average individual weight, g; m —average individual weight at the be-
ginning of the period, g; m —average individual weight at the end of the period, g;
1 - total length, cm; 1 — total length at the beginning of the period, cm; I, — total
length at the end of the period, cm; N, — number of individuals at the beginning
of the period, specimens; N, — number of individuals at the end of the period,
specimens; t — duration of the period, days.

The amino acid composition of muscle tissue was analyzed on the 28" day of
the experiment. Muscle tissue was selected from the abdomen and chelipeds from
10 specimens. in each group. The analysis was performed by capillary electro-
phoresis using the Kapel-105M system (Lumex, Russian Federation) according
to the methods of measuring the mass fraction of amino acids [5; 9; 10]. The mass
fraction of fat in muscle tissue was determined by the method of a filtering divid-
ing funnel according to GOST 23042-2015 (GOST — Russian State Standard).

Results

During the experiment, the main hydrochemical parameters (temperature, pH,
concentration of dissolved oxygen, concentration of nitrogenous compounds)
corresponded to the reference values for C. quadricarinatus [4; 6; 8]. The aver-
age values of observations of water quality parameters are presented in Table 1.

Table 1.
The average values of water quality parameters during the experiment
Indicator Group Ne 1 Group Ne 2
ph, cu. 8.3+0.27 8.2+0.27

KH, c.u. 10.8+0.84 11.6+1.82
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GH, c.u. 49.8+3.90 46.247.76
NO,, mg/l 0.9+1.71 1.4+1.66
NO_, mg/l 22.0+432.52 16.0+14.75

NH/NH,", mg/l 0.6+0.55 0.4+0.55
PO, mg/l 1.4+2.19 2.542.40

The average concentration of dissolved oxygen in group Ne 1 was 7.52 mg/I,

while in group Ne 2 this indicator reached 7.87 mg/l. The water temperature in
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Fig. 1. Dynamics of changes in water temperature (°C) and concentration of oxygen
dissolved in water (mg/l) during the experiment:
A) group Ne 1; B) group Ne 2.

The results of the study showed that during the 28 days of the experiment
in group Ne 1, C. quadricarinatus juveniles increased their body weight by
5.99 % and their length by 4.92 %, while the Fulton’s fatness coefficient de-
creased by 8.18 %.

In group Ne 2, over the same period, there was a more pronounced weight
gain (18.03 %) with a moderate increase in body length (4.19 %) and a smaller
decrease in the fatness ratio (4.1 %). The values of fish-biological parameters
are presented in Table 2.

A biochemical analysis of the amino acid composition of muscle tissue of
juvenile C. quadricarinatus revealed differences in the concentrations of a num-
ber of proteinogenic amino acids between the experimental groups. The results
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are presented in Table 3.

Table 2.
Growth rates of C. quadricarinatus juveniles when kept
in different temperature conditions
Group Ne 1 Group Ne 2
Indicator Beginning of the End of the Beginning of the | End of the
experiment experiment experiment experiment
m=SD, g 14.70+4.04 15.5844.23 6.38£1.19 7.53£1.70
1+ SD, cm 8.13+0.76 8.53+0.76 6.20+0.44 6.46+0.63
. C.U. 2.69+£0.26 2.47+0.27 2.68+0.43 2.79+0.42
WGt, g - 0.88 - 1.15
SGRw, %/day - 20 - 57.35
WG, cm - 4.02 - 23.16
SGRI, %/day - 16.66 - 0.26
S, % 100 95 100 100

Footnote: Q,—Fulton’s fatness coefficient, WGt — individual weight gain, SGRw — spe-
cific growth rate by weight, WGI — individual gain by length, SGRI — specific growth
rate in length, S —survival rate.

Table 3.
Amino acid composition of C. quadricarinatus muscle tissue
under different temperature conditions
Name of the amino acid Amino acid content, %
group Ne 1 | group Ne 2
He3aMEHHMbIe aMUHOKHCIIOTHI

lysine 1.77+0.6 0.86+0.30
phenylalanine 1.83+0.548 0.48+0.14
leucine (isoleucine) 2.27+0.69 1.54+0.4
methionine 0.24+0.08 0.16+0.05

valine 0.69+0.23 0.51+0.2

threonine 0.71+0.98 0.75+0.3

tryptophan less than 0.01 less than 0.01
interchangeable amino acids
arginine 5.31£2.126 0.92+0.36
tyrosine 0.444+0.132 0.55+0.166
histidine less than 0.01 less than 0.01

proline 0.95+0.25 0.55+0.14
serine 0.45+0.11 0.44+0.11
alanine 0.93+0.24 0.75+0.19
glycine 0.61+0.2 0.49+0.16
glutamic acid+glutamine 4.22+1.68 0.72+0.28

aspartic acid 2.64+1.06 0.25+0.1
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| cystine | less than 0.01 | less than 0.01 |

Among the essential amino acids, the greatest differences between the
groups are found for lysine and phenylalanine. So, in group Ne 2, the lysine
content was 51.56 % less than in group Ne 2, and the phenylalanine content
was 73.35 % lower. As for non-essential amino acids, differences in the levels
of arginine, glutamic and aspartic acids were revealed, while higher concentra-
tions of these amino acids were observed in individuals from group Ne 1 who
were kept at a reduced water temperature.

The mass fraction of fat in the muscle tissue of individuals from group Ne 1
was 9.74+0.07 %, from group Ne 2 — 8.45+ 0.05 %.

Conclusion

The results of the study demonstrate differences in the fish-biological and phys-
iological parameters of juvenile C. quadricarinatus, when they are kept in different
temperature conditions. A comparison of two temperature regimes (26-27 °C and
22-23 °C) showed that a higher temperature promotes accelerated growth of exper-
imental individuals. In the temperature range of 26-27 °C, there was a more pro-
nounced increase in the average individual weight of individuals (+18.03 % of the
initial) with a moderate increase in body length (4.19 %). In the temperature range
of 22-23 °C, the increase in the individual weight of experimental individuals was
5.99 %, and in length —4.92 %. The results obtained confirm the limiting value of
the temperature factor in commercial cultivation of C. quadricarinatus.

The survival rate of juveniles in both cases remained high (95-100 %),
which indicates the high adaptability of C. quadricarinatus to various envi-
ronmental conditions. However, a decrease in the Fulton’s fatness coefficient
by 8.18 % in the temperature range of 22-23 °C indicates a possible stress effect
that could affect the energy metabolism in the body of experimental individuals.

Of particular interest are the amino acid analysis data, which revealed dif-
ferences in metabolic processes between the groups. The crayfish kept at a low
temperature had an increased content of arginine and glutamic acid. This may be
due to the activation of compensatory mechanisms aimed at maintaining energy
balance and synthesis of stress proteins. Such changes are consistent with data
from other studies, according to which suboptimal temperatures can cause met-
abolic restructuring in crustaceans, increasing the need for certain amino acids.
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