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{ s3] uj dzts o dzd V@Y ID-19[1Dde6 | B FOMdz' FtesdL o SHMIs
Bdtej, oCd yow tshmds .

Il MlsOls! § sOihvtse®OydB®YIs! sy MMO ~tsisHd
otsHMise jdadats?2 yjtfd Bvitsf jtojtcOBOIsr 908 h j2 f tosd3

sdzs yjor jf thdzfw OsHMlsoats, ftotsdyr h dzj dedetsfyls! , dgw
osldzsets fsdmMrRtsyHjddy, Stktd YyoOlsddad, ®sswHd
BislsC O, 5 &zOYH j dzd §

[ d&zv ydlsd tepsaHoReg@Isse 1. €., J1tjHdrdd o. ¢.
et ftesdmMosyHjddY o &dtey d o { BORAIHO ,/4/~ 1 Ok
d.8i 19

E ¢dzHOBRBOLSs 1. C., JstejHdadds #. ¢., 2024
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FOOD SYSTEMS
Review article

Production of raw materials of animal origin in the world and in Russia

Nursultan E. Aldamatov?, Sergey A. Bredihir?

1. 2Russian State Agrarian UniversityMoscow Timiryazev Agricultural Academy, Moscow,
Russia

! Status_Diamond@bk.ru, ORCID:000900514924508

2 Sbredihin_kpia@rgamsha.ru, ORCIDO000-000268980389

Abstract.Meat products play a special role not only in the diet of each individual. The
production of raw materials of animal origin is the most important direction of the food industry
of each state. The volume of consumption of meat products is one of theidietgfiactors of
the wellbeing of the population. And the volume of meat production is one of the key factors
showing the state of the country's food industry as a whole.

The analysis of information on the volume of production of raw materials of aniigial o
in the period from 2008 to 2022 is given. The main leading countries in terms of the output of
meat products of all animal species in aggregate are considered.

A review of rabbit meat production has been conducted, as a type of meat product that is
gaining popularity due to its unique properties, such as low fat and cholesterol content, and
surpasses almost all other types of meat in vitamin and mineral composition.

It is shown that Russia is one of the five leading countries in terms of meat proflucts
all the considered animal species, with the exception of rabbit meat. The review allows us to
understand the state of the meat processing industry in Russia in comparison with other world
leaders.

The impact of the COVIEL9 pandemic [1] on the meat unstry worldwide, including
Russia, has been noted.

The article also highlights the importance of the refrigeration process in the production
chain of the meat processing industry.

Keywords:production, industry, meat products, raw materials of animalmrigbbit
meat, beef, pork, poultry, refrigeration, cooling

For citation: Aldamatov N. E., Bredikhin S. AProductionof raw materials ofanimal
originin theworld andin Russia Scientific Journal of the Far Eastern State TachhFisher-
ies University2024; 70(4)8i 19. (In Russ).

I'e j Hjdzd]

[wihdg" | ftesHEZCIT Wwodzwe Isfqw 9 Oy dets?2 MtsMilsOo dzw s h
HOteW Cwlstster d3 tsfqplzh j Miseo dzv jIsfqpw Cstetej Slsdatsj W EkdeSC yd
HESCydwy Yy deosld@GBetH jddwy wodw jlsw tSHdddB dL thdzse
Htczednms yYddede" » Bddzj tOdz! dz" = o jh jMmlse: yyJidzjL O, BC
90)dzr » BtecOddyd MSd L dzOyddzr » St sdzj dzlstse [ 2] .

ltesdLotsHMlsats Mrte! w yydotslsdesetsd f ot deyy B dze W ¢

tcOMmMdzy 2 ddhjots?2 Htetsds hdzj dedetsisd. v jmdesdzseadw f tots
Ssdzd yojsmw o LOodMmddsmisd tIs adHO Y dowlsdsets. [
sSBtcOBBISCO wWodzw jIsfpw tBW L Olsj dz¥ dg td3s o Sgjts ytfj ttndsid tHH frk
NJdoBlsdzsets dz¢¥ BSGS 9 dHO.

JrdZOYHjddd dBYMO d dWmde = dLHjdd2, O OSYJ
fJOkzteOn fjHMISsOodW jIs MBS ©Hdd dqL dOdsB tsdzj J
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LOBy Hdzj dzgdv dr fteuyd. BN OB O | { 6 isadsdey fds dzd:
dzdIs* dMmMrBHd | dOlskzteOdz! dz@ § R~ OLOCISjtedMmisdSd W MmO

MBSdEZBH dzts] R~ teOdzj dedy MytsmMseMmMlsealzjls dzj L dzZOYdlsj dz! «
sO¢ d e¢kMmsera COyYdMmMkes BYMO. 1tsyl MY isinpesy iz dedz
sdodzsisd BICtesttce OdzdL dBdseo d L O3 Hdzw jIs "dddud Mm¢
dmrtsHwls 9 HfwsHEkSIS] ftH otLHj2Mlseadjd3 jes MtseBMmis

Il slsjted ftesHBotsdz Mlsoadw wWodzwe IsfqWw SHAdBACEL plOy
Ydls sB dqdzH iS¢ ddhjor s lsatsHtse, § BHCEIsKe dzj dadz
COLT"90Ojls, yYybts jyjcectsHdts oats afMijdzs BBJtcy o™ BteOMr 8 O,
SlsrsHtse MMisOQodvels 9 HJdOY OLBdz Gl 15tls shHiEdOO s
[ 3] JHds?2 dL Sdzsyjor s Htedyddz fsisjte! diwmdets?2 ¢t
sjrdzsdzBedWY A Oy HJjddwY d ~tcOdzj dzd v .

[BIl jSCIr d B@ilssHT dMmMMmdzj Hise Odzed 2

fwvis ftejHMsOadzw jIs M2 tSHdd dL 903dzgi2"hdr
nSHd icstadaftcto OdedWw IS¢ Odzgj 2 S OdzdL &3O, EZyoOMmlselzjls
O IsO¢Yd MmMazkEydls dMmlssyded S sd3 + dzgjsecdd. 1 Mmewird M
stcjBdzw jIs W mdzzse §dh k. uwutstle jlsMmilse j ddes, M ttshmists
ftotmfedd Y dJoslsdtsets ftosdmMasyHiddy. 10 tdfm. 1 §t
mr e w >1datslsdztsGts ftesdMmMrtsyHjddY tsIs csHO ftesdL o 51

Yyomlsw s Mo jlko [ 4] .

mAsug ®EBpoma = CeBepHas AMepHKa HOxnag Amepuxka ™ Adpuka = OkeaHHS

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Tox

tdm. 1. 1 O0adMmddsmis: sBi ¥ B3O § tatdH jodisdHvin ISl G HE® Wi |
Mse® LO fjijtedsH i 2008 fts 2022 6. dwBMisOs
Fig. 1. Dependence of the volume of production of raw materials of animal origin on the year of pro-
duction for the period from 2008 to 2022ompiled by the authors

JOWdSe fsCOLT90jls, Yyt MmMkzh jMmlse j dedzlz® Hisdzt 51
Colsttes?2 dzOB Azt HOJ Isw MisOB ddz! dzr 2 tetsfls. RMC dzs yJ
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MevwLd M dzOyCCREIKL Y Odzth  BGE1 ¢. fHwosdLosHMlsats W
dzd ugffz HEs ojdzdyddz Bsdz M j, yYydid3 9 2019 cuvO{dE&7 ¢
sBteOL A3, ttsmMis ftesdLosHMIsSo O BYMO © ¢Ldd MMmMIsOs
l 1ottsfj fttsdLotsHMmlsos BYMO ko jdzd yd dztsf+ , dzts
Yd dzdd @. 20OKls O dzw dzts 15549 dridelz ISIs, 9ls .2j0.2 2§ @ tesMils Mmts
HjojtodzOW ¢BJtLdEO SOCH] dOtOhdJqoOjIls tsBI jd3F of
fsCOL 90%W ttsMis o 16,4 % o EZCOLOddtsd §JjtedtsH] :
dsdzdz BR22C G2 HOdzdzOW 9 j dzd yddz©O ko j dzd yd zOfm+ HB 64
I dz2OW dBItedEC O dZOtcOh doOjls ftesdLeosHMmMlseats diW MO
fMls+ s, COC d oéLdvw. 1tdtesmls MomMisGoaddz 33, 3 %: o
202248 . dzdzdz Is.
10detsdzj j OGslsdforlfr @L "totfij Is OWted S OdzmM S d2 € tsdzlsd dzj
20086. B jJd&3 ftesdL otsHMIseo O Mtsfmis Ooid2v3dz didddz diglzdz s
JC€JOddw, ¢ C(lsttets? BGldtsmMWls OsMmlstcOdzd?2 M¢ d?2
o0, dzaf tB8COL" 90j]BOLEMBO 4 tSdzgfsHflsBdPsSH O, ¢
dLotsHMsea O dBW Mdes? ftesHkzZSCydd MtsmMlsOaddz 6 d&hzd Is.
JteoOVW e d&O0 tdfm. 1 kOS] TCOL" 90jls sBMhd2 GBI
MemMlsodzw jIs 355 d3dzdz Is.
10 tdf. 2 ftjHMisOs dzj dzO L Ocgv fipdptelsds MYste susiB T Y qixP 1
dLotsHMlso O LO fjtedtsH i 2008 { =f RtOPL20 tH I daWjH [z[h -

tc
¢
o

=o—Kurai CIITA bpazmms Poccua Wnanns
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Ton

tdfm. 2. 1 O0sdMmddtsmis! Bl ¥y BO HftesdLosHMiss O d3v fic
LO fjtedtsH f 2008 5 -§G&BYL & Hgldgsieid |ofizic Gsdtc © dzO
Fig. 2. Dependence of meat production volume on the year of production
for the period from 2008 to 2022 in the leading producing coun@@sipiled by the authors

HC OMdzs cOW Sk, Gtoj HilsOo dzj dedets dBlzts HidQIs sotrf fdsw
ds?2 fesHbkSydd weodvwjlkmw sdk02 f) B j &Bsd od.f M
Ilsts L dzOyjdedi MoMsOodv dets 73 Rkzdz 5. 15 cOW¥dC b
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fJjddzs tosf HB Bsdij dzls OCOXDM 9z th dzj2 dadlv9 i) s ® Gza® BHPR tsc dzO
sBdetsodls: d ke jdzdydls: Bl jd&3' ftesdLotsHMISOo O HES 9
sdls©2 MBtse ko jdzdydls: ftesdLoBHmMats BY MO dz0O 27
COVID-19.

Il stster &3 & didtcj 5 ftetsdL o tsH fiylsjodad Winr weo dew syjlaffrpwis Isuds
dzr | zkOlk' oBjtedSd M B jBSB o' f2MCO 48 dzdz Is
Fojddyjddj Bl jd@3tce ftwtsdLosHMIse O wz¢ BESdZj j { dzC
tetsfls WdCMmMdezjlsmw o (jtedtsH M 20l Scdfss 2@l Mj cad Ik
MsQoadzv jIs 11, 6 %.

vted st j &ifMmbts 5 tsBl jBOK o fE2MCO BYMO o ddtey
skmMisOjls I sdlsOw d wz¢, des d Mmih jMmise j dedets Y § t&
FojdduyddzO ftesdL o tsHMlse 8 03N @ tshds h3j0, dgdpdds 1. 26019068

t sifmdY L OddBOjls ydbesjtltsj &jMmists o Bt (5 !
sBh g2 GBI j&§ 9" fEMCOj d3sets Mrtc:w ydoslkdses {toisd
t siipdwy MsOdzO ftotsdL o sHdUs'o Y22 L dgdrazd s j dgv Mp@ fMmis &z o §
f OdzH JICAEID-1 9 fizh jMise j dedes dzi s dzdWw dzO 2O wBI j 5 o

JteoOWde dLdjdej dedv o j dzdydder fHtesdLotsHmMiss O d3v MG
t smimdd. 10 dsdBjdls 2008 6. RdHdW o' fug ok @ds@)malfy
td2OyOdzO twOMMBOtedo O Bsets f jtedsHO HB 2019 6. fto
Hl BGAVID-19 WdSMmdtelkzj smMw Mdedy jdedd tBI jJ i3S9 . J HdzOG
Bsh deslsd d € 2022 ¢. fHftosdLoeotsHdlsj d desfls: HBsMisd

10 e HPlsOo dzj d&ZO L OadMmddizismis: B ¥y BO fetsdL o ts
LO fjtedsH f) 2008 s FEBYLEeSHYIsg M BN 23] MHistcOdzOR

—e—KuTtail CIIA bpazuwmisa Poccusa Humsa
14

12

10

MTH. TOHH

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Ton

tdm. 3. 1 O0sadmddtsMmis! B ¥y BO ftesdLotsHMIsSo O Gt
LO fjtwdisH M 2APSOBOYdHCIS-d 2 6 BRA d & ) dzoCGho. Is tutdCipisdO 0 dzj dzts
Fig. 3. Dependence of beef production volume on the year of production
for the period from 2008 to 2022 in the producing count@esnpiled by the authors

ljHkh dds fesdLotHdlsjdjd csovhHddr o ®wBdtej o ¢
) SosdzdyjmMsosd o' fMCO 12,9 dddz s ¢ Cwsdeyk §jtedt
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4 2008 s 2012 6. BBl jdB 9" fEMCOj @32 ctsowHddz
s hdj Isted GBHO chgfno[tglz;lsfnw mMdzedy jdedjy HEts 10,8 3
dzOB dz¢ H OIs! MisOB d dz' dzr tesmils fesdLoatsHmMIso O. 1 yYJ
1 teOL Jddzdw dzj 09 dztsdthGdzls ZOtOh do OjIs dish dsimisd
ol tcOLddzdd or fMCOdzd 9 dzdz s Y MO. CIlsO 9 j dzd yd da
JIsfmw twtsmMls Hs 2013 6. (9,7 ddzdz Is). wuvutls xj BB
Is Mdedy 9 &GJ Isdz® 2006 c¢. 1 tsfydzi HEzs M d jo tsHthHs o tf) Isi
RBdzdz s Hts CRUDN-O&O HBdzwjezadzf Cltstets? Htotsdmna
G. J1tOLddzdY {fsCOL"90jls oatLoteOls L dzOyj dzd 2
. Ml fesdLoHdIsj dz2 detslsd o ®j vlEj dztcP gy
3" 2 fjtedsH MtsMisOGeaddz 14, 4 %.
Bttt dzO ddHjtthsets 5 Miss s kY dsdhz sBi j gz
toj Mtso OdzdetsMmis: o HtesdLosHMmMisea] BYMO csoWH](
0 % ofyjn d3tsCdsts fiplaysd jdgv fftteftside jhtafyBdzdzts s d  fls t
csowHddz . I fjtedtsH f 2008 fts 2018 6. K
EOA4ssdagdzdz , . [HdZOSC B o fsMmdzjHEEN ] CGBHT
Bdz¢t HOJ Isw totsiyfls Hiftste ¥ L8o tFdizflls jlsdz! dtssfifnls dzi f to
dd CstsdzOsdttkzmMO. awtsotsCkzfdr 2 tosMmis ftosdL o
sMmls ftesdLotsHMsa O o wHJ ® RdAdzHdd fHttsdmna
COVID-19 fdedL ddzO fHtetsdL o tsH dIsj dz' detsdnds ' " ddgwdipptstf frj ldedfj teoO Bt
CsowHdde dzO 13 %. [HAEZOCE LIt dzgj Y3 OdztsG o sl
(4,3 d@dzdz s). v OCdd3 tsBtOL sz, RAdHJY dOttOmMisddzO {
B2 fitdsH.
it siimdwdzel ftosweodwels MEOHdegz! dz] P2 dzPlzls j sMis© § 68
dzfj dzOB A&zt HOjIsmw . wdzdy Jded) ©BI j BB HetsdL o sHMIse O
Bdzdz Is o dOYOdzj f jtodtsHQod SfpEzy,jdzOyjdzdj 5 1, 6 2 d3dz
10 tcdm. 4 fJtojHmMlsOodzj 2O L Oo dMmd BBl isd s HsS@ | f 63O LY
Mlse® LO fjtedtsH f] 2008 HtesdQ2BHgsjazwsd j Bl dr Mmlis

“T@-egrT gNNPIIg
S I " 9000FE
,_,Q,stzn SO, L O R, NT I
N "G OOFRNO
Q—

.
Q—.

—o—Kurai CIITA Bpaszmma Poccns Wnanns
25

/.———0\.
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MIIH.TOHH
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Ton
tdfm. 4. 1 Osadmddtsmis! Bl ¥y BO ftesdL otsHMIss O oW
LO fjtdsH M 2008-ftsdR ® BR J &, dzoyCofrdstadSHipdo o dzj dzts
Fig. 4. Dependencaf the volume of poultry meat production on the year of production
for the period from 2008 to 2022 in the producing count@esnpiled by the authors
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15 ceOWdelkz d&O tdfm. 4 9o dH dzts, Yybsts dBwBtetse ™ d3 dz
20196 . W o dzv dzd ! o3 wfztdts d LJBBHMISO © © 2008 6. MtsMisOo dz
GsHiz WdEMmMdelzjlsmw Edkjd " jdedj ftetsdL otsHdIsj dz' daetsyls
2019 ¢., By dts zoadHjls' MlsOBddz' dz 2 tetsMmils fetsdL o
COVID-19 dz ¢ dsldfHiGdk j dzMisoe s sdlsOt d HEts CBdzy0O ttOmMmd
9 jtodgzls! Mw € L dzOyjddvwd3 Hts {1 §dHjJBIJ. uwsotC ikt dr 2

oddz 10,5 %.

vy By ftoesdL oHMIsa © 3w MO dyr 9 sdk0Ooj] C¢0O
tc

g
(78

Isj dz dz" d3d of jfdfO=chd@yIdd o ¢ jtedtsH fp 2012 s 2014 ¢
fjtedsHO GBI jd3 ftesdL o sHflse O Z‘rﬂsfrﬂsOchidjz 4.5, {5 ts figdslzdAf
MsMlsGoaddz 53 % ltced tIstsds ©¢ 2019 6. sdls0O2 fnlsOdz

vy dd3 5 Bl jdBBZ ftosdL oatsHMmIse O d3Wfr]O fIsdy L O
14,7 dBkzdz 5 ® 2022 ¢. Odzdz’ 2 §sCOLOjd o 2008
HOjIsMw BEsdzj J MisOBddz do"@ o5, dzgjyJjzd o wz¢ d o sdls
dLotsHMmMlsea ® BBY"MO fIsdyr d&O 37, 3 %.

Yijbojtlts d fwistsj dijMmsts o dBdtej it Ctsdzdyj Mise
mMdw d RdAdHdw, Bl jd&3" d biBfr ttsMisO C(ltster n f§ftcO!
Mo © YsCOL" 90 s MisOB ddz' dzr RO LicGdpds’ B tSfdzjtg d ) .d3 s &2
fjtedsH’ MsO@RBRYJE . ()20 HIsfdzj yjets Bl jdi3' fosdL o

10 ttdf). 5 fjHmsOod) &0 L OsdMmd&sfls! B Y GO t
oSHMIsea ® LO fjtedsH M 20080 Wis oSG je&zv Ro [#] Hizh dF

=o=Kurai CIIA Bpasummsa Poccus 20301056
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Ton
tdm) 06 dMd diisMmis: B ¥ BO ftesdLotsHMiso O &YW MO Mo
LO fjtedsH M 2008-ftsdR ©®BRJ&,| dzyChofdstatdSHipgddd o dzj dzts
Fig. 5. Dependence of pork meat production volume on the year of production
for the period from 2008 to 2022 in the producing count@esnpiled by the authors

tdfim. 5 t8C0LT90jls, Yyt BjLBeto Stesydz" d3 dzd H j t
weodwjlsfqpw sdlk©G2. 1 0yddzOw M 2008 fts 2014 6., BB
ZOBdztE HOjIsqw f OHjdedj ftesdLotHdIsj dz2 detsfplsd Hts 202
dZzdls!: dzO0 fjtdtsH i %JdﬁJ ddzis j dzfnd o dz" o3 Ezd3j dz' M § dzd §
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Bsdzj J ddzlsj demdodz o5 § OHjdedj d3 tsBl jd3tse o' § OGL QJ Bts
YWdemduekzjsmy ttjLCts] kejddyjdd) kijBftses d otLotO
1 d Mdiislstew dz0 Hsdzed?2 fjtdtH MFOHO, sdkO02 mMite Lk
l ZOyodzO® f jtdtsHO.

g MEh jMmise jdzdzr 3 Slster otsdz Is gABOv | sBEES] § g @
yksts o fijtedsH p 2008 s 2014 @G. ftotsdL o HOiGls 0 ts5 ¢
dsdzdz Is. 15 HOOMZ] ] B dts dzOBdz¢¥ HOI! (tsMmisy f J dade” 2t
2020 6. d LO Ctshtster d3 ff tsmdzi dgdede Olsiz df sItsdetf ji dafizi @ d 6
4z2¢ fsCOL" 90l tesMmMls o 15, 6 %.

lteOLddazdy d t sfmmdw t]’isQOLraOBls ftOCIsdud mM¢d d
Moddeddzr M dzj L &2Oydlsjdz' dzr d3 ftcj o sMraBHMisoasd3 1 tcOL C
1Isdr cetsMikzHOttMmMisodz fRASCtOBMID. OB UsO OB dzls 2008 6. 1t
v MO Mo ddsd der2,, 0@ t(dgsifigdndsw. s 2014 ¢ . OOAL tds.o s tsAds:
1 teOL ddzd W 5B 56 dzO00O0 { las,f ifdts s SOO W 00r f EMisd dzO o 1 Istsd
tesmis o 1 WOjdd dytselslOeoddz 73 %. ( smimdw ke j dzd yd dzC

L Istsls ff jtodtsH.

RdzHJVW dzaJ fJtesweodzwjls dozsjteimMO € fJtesdLoatsHmlsolz
fOCIsdud MEd daj d3j dgv dzfpw d dzO~SH &z o ddzlsj tco Odz
G565 f jedH]. |

10 tedim. 6 HtejHMIsOodzi 2O L Qo dmddizsmis! Bl ¥ BO
Mlso® LO fijtedtsH M 2008 s 202F teesdL® sSlefisd dztzOd B 5¢

—o—Kirait Cesepnas Kopes Erumer
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Ton
tdim. 6. 1 OsadMmddtsmis! Bl ¥y BO ftosdLosHMIss O v 1
LO fjtedtsH fp 2008 8 2022 ¢ teasdlstojisiH qsQ fiBvtSidz] J
4 sMis O Ddrjs dzts O d3d
Fig. 6. Dependence of rabbit meat production volume on the year of production
for the period from 2008 to 2022 in the three largest producing coui@newiled by the authors

sdl2 wodw jlsiMfvw Bdtetse " d3f dzdH jtotsdyz s ftesdL otsHT

Ctesdzd C©. [JHBRZOCES o MAzEyo] B MO ydoslkdtsets { IssEts

ftiosdLotsHMisok o WOMMBROItcde O d3figlezd dzj T & H ggdzdzl Is 2 0 @
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sCOL" 90dz MlsOBddz! dgr 2 tots
widdj %qdSmdtkzjlsmw o 20 G. 1 0dzjj Mdtse O d&zO
dzr 5 L Od3j Hdzj dgd j d3 Hts 2 Olsl.5 1cQydipO WL dE WRj0didsj dg . 7 O

d f s o ftsmdzjHEzshdj Ited
L dzO 2

74 da

Mlso O Ctetsdz! Yyolsdder tjLSCBs fOHOBISs HEE 480 dgdzdz Is o
d dzls

492

3dzdz

m
1
5
H

Jdzhdedes, C0OC o fjtodtsH ftejH" HEZM jets f OHj ded W .
BBdzdz Is o 2020 @2 ,f tftesHiszyy G jtds ShedsdexsO Iss!  IslD) d3Yf *
s o 2022 6. uvO¢d BBKOLBAR, sdlO0?2 MddLdd or
lstster &3 5 Bl j BOBR ftesdLosHMsa O BYMO Ctotsdzd O
CMmdtelzjls o j dzd yd dzzfnso 02 B totgdztlzyPIstfftizsdp o B@B 08 & . ¢
s ftosdLotsHdIj dzd desfpls! HB 167 didkzdz s © 2019 ¢
YoOdztsdz fCOWMBH] I3dar f MC Ctotsdz' yoOlsddzr Mmdedy Oj Isfw o
otsHdIsj dzt desled B d§f MsdHs@o ff@&dz1 8 %. 1 2022 6. ¢
Oh Ol Mw ¢ Hfoidddz Isj B OdZ ftecsdL otsHMIsoa ® ) B
COL' 90jls MlsOBddz dz 2 dazesjtejfp ¢ BWME CtesddS 0.
(6dfjls LOddBOjIs btejls! j KjMmMists SBgEl Of s] FEbj
CGBHO ttOMMBzOSdo O GAsets  jtedsHO fBCOL" 908 Is
dzdz Is. 1 0yddzOw fyp 2012 fts 2014 6. HwsdL otsHT
BmW 2O Iktsdz J Lktetsodzw o @ BIdzd H zi3® dets Isdz@ B dz
5 GdC@VIB-1 94 o tz® 7 @ &ts § tcfs @relzry P B diz'
dlsj dz! des, HB 72 dgdzdz Is. 1 Csdzyy
tetsd L o tsH fiffjdsofin@ Goo dzwgjdst 1j8 , i 206088
1 O mqm. 7 ftwoiHmMlsOQodzj dz ctcOW S fHtosdL osHMIsSs O
2022 . [5].
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Development of Freeze Drying Modes at Atmospheric Pressure of Bladderwrack
Ground by Cryoextrusion
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Abstract Ensuring the complete balanced nutrition of the population has long been one
of the challenging problems in a number of countries. Most regions of Russia can be referred
to iodinedeficient areas. The lack of iodine is often replenished by consumingaiaaiin
Unfortunately, other algae belonging to the class of brown algae (Phaeophyceae), for example,
bladderwrack, were undeservedly neglected by scientists and food technologists. The use of
fucus in the diet of the Rludshes with afalerdngerodt i o
macre and microelements, a number of vitamins, pantothenic, folic and amino acids, fiber
essential for normal digestion. Provided that the growth of bladderwrack is in the shallow
waters of the Barents and White Seas, it banconsidered a local product needed for the
nutrition of the Murmansk region inhabitants. Bladderwrack, like other algae, can be attributed
to seasonal products. Harvesting of algal raw materials lasts only one and a half to two months
ayear.Forayearound supply of bladderwrack to the
processed. Any method of freedeying seems to be a promising way to process bladderwrack
and other brown algae. Freedeed products retain almost all the useful propertiego
materials. Freeze drying at atmospheric pressure is a poorly studied process. For this method
there is almost no mathematical apparatus making it possible to determine the change in the
characteristics of raw materials during freeze drying. The ratemal under study was
previously frozen and ground by cryoextrusion. Determining the moisture content of the raw
material was carried out by the standard method using the VChM device (Chizhova's
instrument). The conducted stage of the study alloweddetierg the duration impact of freeze
drying at atmospheric pressure on the moisture content of the dried bladderwrack at the
temperature range from "minus" 24 to "minus" 180C. Mathematical processing of the
experimental results was done using the Datadfgion 9.1 program. The obtained generalized
equation allows predicting changes in the moisture content of the raw material, the required
duration of the process, the mode of operation of the process equipment and, as a result, reduce
the operating costd the equipment.

Keywords bladderwrack, freeze drying at atmospheric pressure, cryoextrusion,
moisture, drying time

For citation: Golubeva O. A., Konstantinova S. A. Development of Freeze Drying Modes
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Introduction

For manydecades, the problem of iodine deficiency has been solved in Russia, among other
things, by adding laminaria to food, so the latter is a widely known alga [15].

Unlike laminaria, bladderwrack, abundant in the northern seas, has been neglected by
researches and food technologists. Laminaria and bladderwrack are different types of brown algae.
Both are useful, nutritious, have a pronouncedagitig effect, but differ in the percentage of useful
components.

Bladderwrack or fucus (Fucus vesiculosus) refeitsrown algae and has an unusual structure.
The general view of bladderwrack is shown in Figure 1.

Fig. 1. Bladderwrack (Fucus vesiculosus) [6]

According to the results of matyear study of the research group of biochemistry and
technology ofaquatic organisms of the Murmansk Marine Biological Institute (MMBI) RAS under
the supervision of E. Obluchinskaya, fucus of
and polyphenols among other types of brown algae, as well as repressnbhtine same species
from other seaso [14]. Fucus from the Barents
Al ess toxic than representatives of the same
better than others fortheplr maceut i c al industry as a source

Fucus contains a complete set of maard microelements, many vitamins, pantothenic, folic
and amino acids, polysaccharide fractions, fiber needed for the normal functioning of th
gastrointestinal tract [6].

Fucus fucoidin is considered a reserve nutrient instead of laminarin. Its content is very small,
but fucus fucoidans are widely used in biologically active additives and extracts of antitumor,
immunomodulatory, antibacteriantiviral and antinflammatory therapy and preventive measures,
in cosmetology for body wraps, the manufacture ofagiing creams, shampoos, as a natural pigment
in cosmetics [14].

The seaweed contains iodine (1/2 teaspdbg)- from 30 to 80% of th required daily intake,
considering the partial digestibility of iodine in accordance with the Technical Regulations of the
Customs Union TR TS 022/2011 Food products in terms of their labeling (as amended on September
14, 2018)17].

Fucus is used for tml purposes, preferably as a laxative [14]. Difficulties in using this seaweed
for food purposes arise due to the presence ofnamtientssubstances that prevent trace elements,
vitamins and nutrients from being absorbed.

Fucus is good at regulatingagdite since it contains alginic acid with the gelling properties and
the ability to swell 2835 times in the stomach when water is absorbed. The enterosorption effect of
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alginic acid provides its radioprotective and detoxifying effect, including the r@mblieavy metals
(lead, mercury, radionuclides) from the body [6].

In the food industry, bladderwrack is used in blends with other aromatic plants as a seasoning
for hot dishes and salads.

The article presents the results of freeze drying of bladderwgacknd by cryoextrusion, at
two levels of negative temperatures under natural air convection. The presented results correspond to
the end of the succeeding stage of the study on the development of rational modes of drying the algae
under the specified oalitions.

Materials and Methods

At this stage, the purpose of the study 1is
moi sture content of the dried raw materi al d e
negative temperatures.

Bl adder wr ack (Fucus vesiculosus) of t he F
September from 201&ZeteneO2Raya Bday ®dfal nke Ba
Mur man was used as an object of study.

The subject of thehestmadiyst sr @ heo rctheamtgei n na
regi mes.

The objectives of the study were to analyz

moi sture from the al gal raw materials in the
To conduct the st ydy,l itnhienarraw ymaptreerpiaarle dwa sw:e
then frozen, ground by cryoextrusion at a tem

design was developed at the Mur mansk ®Rtoantee Te
coatgye (or " hwusbgb awist'h & . doefficient of the g:¢
cm3 [9, 11].

The experi ment was planned according to tl

temperature was changed i n "stle8p0sC oafn dé6 0"Gniannuds "a
next stage of the studydr yitng sate xg etcda nepde rt aot wrae
this purpose, the experiment al unit 1 s being

The experiment al uni t is oesi Jgmed voh umbe ob
chamber is 125 dm3. The t etmpreeae atthueremovacsu pnoe i d [
M 838 multimeter.

The prepared raw material was placed on a b

The samples of theergawamdtyer ieales ywe me etea ldary
moi sture content of the dried product was det
[ 10]

The processing of the obtained -Feseahtsr wgse
usitnhge DataFit v 9.1 progr am. The adequacy of
Fi sher cectriitteeniomn)( Fand the coefficient o f de
regression coefficient was -adetermobn¢d[BY.the

Results

In the course of the experimental studies, two stages of raw material processing were identified
[4], they are shown in Figure 2:

1) The first stage of freezsrying at atmospheric pressure and the temperature investigated,

2) Secondary drying under natural convection at a temperature . 12
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Fig. 2.Stages of freezdrying at atmospheric pressure and temperature of "minuC d#fucus,
gound by cryoextrusion. Compiled by the authors

A graphical summary of thexperimental data results is shown in Figure 3.

The graphs clearly show the highest rate of the moisture removal in the initial period of drying,
when free and mechanically bound moisture is actively removed. The increase in the duration of
drying at diffeent temperatures is explained by the increase in the initial moisture content of the raw
material in drying at a temperature of minuSQ4
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Fig. 3.Change in the moisture content of fucus in conversion to dry matter, depending on the duration of the
drying process: a) at a temperature of "minu§C1®) at a temperature of "minus"°24
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The result of this stage of the studgs a generalized mathematical model that determines the
dependence of moisture on dry matter of fucus freleieel at atmospheric pressure, ground by
cryoextrusion, for various negative temperatures, expressed by the formula (1)

O GO O ‘A" Qm (1)
where y is the moisture per dry matter, percentage;
x T duration of drying, days;

a, b, ¢, d the coefficients of the equation presented in Table.

Coefficients for the equation (1). Compiled by the authors

Parameter | Parameter Coefficient Validity of the model
Value a b C d F-criterion R?
ég,gp]%erawm“ cminus  1/18514] 6,02 | -65,24| 0 393,79 0,98
, o cminuge  2/149,78 0 |-15,911624,66] 12656,27 0,99
Note Fwi-citerion (table value of the Fisher criterion) = 161.45 at a significance level of 0.05
All coefficients of the equation for each option are significant.

Discussion

Freezedrying at atmospheric pressure is one ofgberly studied methods of lotemperature
processing of food, preferably vegetable, raw materials. In contrast, vacuum freeze drying is widely
used for heat treatment of raw materials of both plant and animal origin [1,3,7,12,13,18].

Freezedrying at atmogheric pressure is performed using refrigerators of various temperature
ranges and does not require special additional equipment, while the quality ofdneezeroducts
is maintained. Its main disadvantage is a long duration of the process [10].

The sudy is carried out within the framework of R&D 5.03/21 "Improving the efficiency of
technological processes and equipment in the Arctic region” [No. GR 121102580124

Conclusion

In the course of the study, the equation that allows determihégoisture content of fucus,
ground by cryoextrusion at a temperature of minus 180C was developed, depending on the duration
of freeze drying at atmospheric pressure.

I n formula (1), the coefficient "c" istaras a
content of the raw material in conversion to dry matter, depending on the duration of the drying
process. All other coefficients of the specif

the value of the function.

The resulting matheniaal model can be used for predictive calculation of the moisture content
of raw materials, the required duration of the process, the mode of the technological equipment
operation and, as a result, lead to the reduced costs of the unit performance.

The analysis of the problem and the results obtained conclude that the main areas of studying
the process of freezlrying at atmospheric pressure are aimed at reducing the time of drying and
increasing the energy efficiency of the process.

Acknowledgments the authors are deeply grateful to D. A. Popov and Ya. S. Bolshakov for
their help in the mathematical processing of the experimental results
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Prospects for the industrial use of unwashed frozen minced meat from Far Eastern fish
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Abstract. The aim of the study is to experimentally substantiate feasibility using un-
washed frozen minced meat from frozen fish of the Far Eastern basin in technology of pasteur-
ized food products. Objectivesto study effect of repeated freezing raw materials on the culi-
nary readiness and organoleptic properties of pasteurized minced- teeatudy combined
effect of repeated freezing raw materials and final pasteurizatioretatupe on the culinary
readiness and sanitary condition pasteurized minced meat. The study was conducted in the la-
boratories Institute Food Production Far Eastern State Technical Fisheries University in Vladi-
vostok. The objects study were pasteurized @whed minced meat based on frozen fish Far
Eastern basin with limited technological properties: saffron Eteb{nus gracili(Til.), rudd
(Tribolodon hakonensis (Gunjh pollock (Theragra chalcogrammagreenling Hexagram-
mos otaki). The followingindicators were used as criteria for experimental justification feasi-
bility producing pasteurized culinary fish products from unwashed minced meat made from
frozen fish: culinary readiness, organoleptic properties, the number of mesophilic aerobic and
facutative anaerobic microorganisms and coliform bacteria. The combined effect of repeated
freezing raw materials, fish species and final pasteurization temperature on the properties pas-
teurized unwashed minced meat from frozen fish is shown. It is estabiistaepeated freez-
ing fish raw materials has both a negative and positive effect on the culinary readiness and
individual organoleptic properties pasteurized minced meat; the direction and extent of this
effect depend on fish species. The effect of aggpe freezing raw materials is manifested
change in the temperature required to achieve the maximum possible intensity culinary readi-
ness under these conditions: for rudd and j
for saffron cod and greenling i t decreases from 75 to 7004
It has been shown that the temperatures for achieving the maximum possiblevallesry
readiness pasteurized minced meat (rudd and padlléck U u siaZfof Uain @ock en
65 Uw) ensure their microbiological safety.

Keywords:unwashed minced meat, repeated freezing, pasteurization, culinary readiness,
organoleptic properties, orientation of processes, sanitary condition

For citation: Guseva L. B., Kornienko N. L. Prospeats the industrial use of unwashed
frozen minced meat from Far Eastern fiShientific Journal of the Far Eastern State Technical
Fisheries University2024; 70(4)28i 36. (In Russ).
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¢ Yyd M ow Ctsdayj fydw t©OydtsdzOdz! dese s dmf sdz! L
HOdzdwY dL oBHd » Bt MzemMtse fdh jorn HfsHEZzCISTE
te o dztizend frJISBdZ“HJdZdW fteddydftse tjmiztemMtMme jte) i d
Hdzdd3 dL tOLoado O hdrafmw dzOftcOodzj dzgd?2 tjh jdedw 1 Is
s Odzdzr = tor Bdzgr 7 ftosHEZGSIStses dzO Bfdese j dL d3j dz' Y «
Od B34 dez Y d dedets? tsB dZOMIst 8 o Ijrdsdksedd {Isdn §tetsH
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yd ddtsmls! HOdzdets?2 tcOBSls' . [ stetsy jdg' j trBder §j WOteh
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WOthildss oL sy desfls! dr dMfsdz L 89 Odzedw Hdzv f tetsc
ftesHEZSYydd. s dzj GOIsdoadse dz OMY j SISO Isjmdetsdzseadd
EseqdujMSs?2 Ol @dtilgldd flesdr ©Cj, or MSCd?2 ©OMSSH
sBtcOL B8O Odzgdj L dz2Oydlsj dz! dese s Ctsdzd yj Mlseo O ff totsd3r o dzr
dzj dedVv o SHdes?2 OC o Oltstcdd [4, 5, 6].

U jndesdzsedw dzj ftetsd3 IsT 7 diistetsy j dgf 7 WOth j2 tsBj M
d ftj Mdes?2 o tsH' d2O JjHddzdylkz eslssets? fwesHlzSydd,
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ZOkz Pypdpts dzd yj MS dr tOLtcOBBISSE HBCOL" 90jls o tsL di3tsy dats
desdizscdud MSdn ftedj Bse [ 7, 8].
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f OfmMlsjtedL Oydd. 1 0Odedz’ §j tejLbkzdz IsOIs' ftsLotsdzddd {§tJ
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fMlse Odzd .

Kjdzr dimmdzj Hise Odzadw: 1+ CMYf jteddj dals Odz! dets tsB tsfydatse
L&BOdzdw dzj ftesd3 Isr 7 distetsy jdzr n W Oh j2 dL dBstesy JC
sjrdzsdzsedd §OMisjtedL s Odzdz" » C kzdzd dzOtedz" = tc" B dz' ~

1 OHOdMMdzj HS9 OlIs! o dzdWwdedd Gtolststedzsses L OBt O ¢
detsfls ' d ttec Odatsdzj {f Is ddud tiet Qdpdz' i R D JOIs;ff Ol | s o d3j
wdad ] ftsolststodasdts L OBSOydo Odedw Mr to! w ¢ tsdgj ydats
Colstso desfils! d MOdedlsOtcdetsj MsMmisswdedj §OMIsjtedL s O

Bl jSCIsr d BjlstsH™ dhMihdzj Hise Odzd 2

| B jted Odzr d M) midspt@dtizdisy | tSBtOL yr dzj ftetsad3 Isr n ¢
g4 gl Jd3 HdzZY JLGEtSIstsadzy dedw + CMYf Jted d3gd dzlsOdz! dzf = 5Bt
Mssydzsets BOMMI 2 dz0 M etcOdzd Yyd dzdz" d3d Elégines dptsaitds ¢ d  J
(Til.) ¢ tc O fteafogowmiakdnels (Gunth) dzd Tdesa@ra chélcogramma, Isd teff zc
(Hexagrammos otakii , COyYyJMmMlseas Ctslstster » Mtstslso j IsMREHI 0 O dzts
trBk OLBBtcOYdoOdzd d t©WOLHJ & 90dzd dzO tsBj Mh C ke
HJOMJ btetsdz Blse jtemisd?2 tjhjlst&d 3 d3d3. 1 sdzlzyd dadz 2
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Table 1
The point scale of culinary readiness of pasteurized minced meat
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Table 2
Point scale of organoleptic properties of pasteurized minced meat
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Fig. 2. The #ect of repeated freezing of raw materials and the final temperature of pasteurized
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Fig. 3. The effect of repeated freezing of raw materials and fish species on the organoleptic
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Table 3
The effect of the final pasteurization temperature
on the sanitary condition of unwashed minced meat
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FOOD SYSTEMS
Original article
Impurities in sea water: classification and properties

Aleksandra I. Krikun 1, Sergey D. Rudne¥, Veronika V. Feoktistova®
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3feonikal3@mail.ryORCID: 0000000276802611

Abstract Water as an irreplaceable element of many processes is of particerest for
research within the framework of production activities of fish processing enterprises (FPE).
Water treatment systems use water from various sources, for example, in particular, sea water
(SW). Such water is an aggressive environment contakgig concentrations of dissolved
chemical compounds and solid mechanical impurities (SMI). Accordingly, its preliminary prep-
aration is required. The analysis of the diversity of MV pollution is complicated by the lack of
a holistic approach to the studi/mollution classification features, thereby hindering the per-
ception and selection of effective methods for removing pollution from widtertechnologies
for processing raw materials of fish and ff@h origin using SW in the production process at
the FPE were analytically studied. An analysis of the characteristics and classifications of im-
purities in natural surface waters (NSW) was carried out, and the requirements for water in the
production of food products, in particular, from aquatic biologiesburces (ABR), were con-
sidered. An experimental study of the composition of the SW was conducted according to a
number of indicators, collected in the waters of the Amur Bay, the results of which made it
possible to proceed to the systematization of SWunities, analysis of their properties, as well
as recommendations on the selection of filter media.

Keywords classification, pollution, impurities, sea water, bulk filtration, sampling, indi-
cators, photometry

For citation: Krikun A. ., Rudnev S. D., Fétistova V. V. Impurities in sea water: clas-
sification and propertiesScientific Journal of the Far Eastern State Technical Fisheries Uni-
versity 2024; 70(4)37 50. (In Russ).
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Table 1
The main components of the SW in the form of salts (in 1 hof water with a content of 35 g of
salts per 1000 g of wat®gf at a temper
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Table 2
Characteristics d minerals and microelements of the SW, which have a beneficial
effect on the taste and appearance of fish raw materials [13, 14]
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FOOD SYSTEMS
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Formation of technological characteristics of food systems from secondary raw
materials of Far Eastern salmon
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Abstract. The purpose of the research is to study the formation of technological charac-
teristics of crushed secondary raw materials of Far Eastern salmon (liver and milt) during their
heat processing. B&s: to analyze changes in organoleptic, functional and technological prop-
erties and biological value of food systems from salmon milt and liver under high temperature.
The objects of the study were liver and milt of Oncorhynchus keta chum (frozen),l &s wel
their homogenized model food systems. The studies were carried out by determining the organ-
oleptic characteristics, studying the hardness and adhesion strength, as well as the relative bio-
logical value of model systems. It was found that the besholgatic characteristics among
all model systems were noted with a ratio of 1:1 salmon milt and liver. It was proved that the
heat treatment of salmon milt increases the hardness index from 77.5 g to 1150 g, for the liver
the indicator decreases from 6@@9.5 g. The adhesion strength of heaated milts increases
from 21 g to 221 g, for the liver the indicator decreases from 21 to 8 g. When studying model
systems of homogenized milt and salmon liver subjected to heat treatment, it was found that
the nost rational rheological characteristics are possessed by a model system with a ratio of
liver and salmon milt 1:1. Hardness values at this amounted to 1791 g, and the adhesion strength
was 457 g. The relative biological value in relation to casein wasafmon liveri 41.8 %,
for salmon milt 70.4 %, for hedtreated liveii 58.4 %, for heatreated mili 106.7 %. Thus,
the dependence of heat treatment on the technological characteristics of food model systems
from secondary raw materials of Far Eastgalmon was revealed.

Keywords:Far Eastern salmon, liver, milt, heat treatment, technological characteristics

For citation: Poleshchuk DV., Kotov N.E., Maksimova SN., Panchishin&. M. For-
mation of technological characteristics of food systems from secondary raw materials of Far
Eastern salmonScientific Journal of the Far Eastern State Technical Fisheries University
2024; 70(4)51i 59. (In Russ).
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Fig. 1. Dynamics of growth of Tetrahymena pyriformis infusoria on éxytal media with thermally
treated salmon liver (Pto) and salmon milk (Mto) and control samples of raw materials (liver (P) and milt
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Abstract.Fish production in the Astrakhan region is an important technological direction
in the food industry of this region. But restored fisheries are entering the market, the volumes
of farmed fish are increasing, which requires searching for new technolagmalaches to
their processing and improving existing production technologies.

We have conducted research to assess consumer preferences for fish products presented
on the market of the Astrakhan region. In the survey, the most numerous were young people
aged 18 to 24 years (60 %). A significant proportion of those patrticipating in the survey were
women (70 %), who are more interested in expanding the range of products used for a quick
snack. Our research showed that only a small part of respondent®ifistugroducts in their
daily diet (5 %), only 1% of respondents do not consume fish products. The survey also showed
that meat products still occupy a leading position compared to fish, which confirms the need to
expand the range of fish products in artteincrease their attractiveness to consumers.

We have studied what fish products respondents, in whose diet it is included, prefer and
found that 30 % prefer fish cooking, 12 and 7 @reserves and canned food, respectively, the
rest of the consumease almost evenly distributed among traditional fish products. But consum-
ers of preserves support the expansion of the range of preserves. An assessment of the popularity
of fish product manufacturers among respondents was conducted, which showed thait 50 %
respondents pay attention to the manufacturers, but not all know the leading enterprises of the
Astrakhan region. More than a third of respondents are not satisfied with the cost of fish products.
Based on the survey and analysis of the preferenaasuadifacturers, it is proposed to expand
the range of preserves. A potential raw material that can be used to produce such products is carp,
the volumes of cultivation and catch of which in the Astrakhan region are significant.

Keywordssurvey, consumer preferences, fish and meat products, preserves, pasty products

For citation: Tsibizova M. E., Strelkova A. P. Consumer preferences regarding fish prod-
ucts presented on the market of the Astrakhan re§oientific Journal of the Far Easin
State Technical Fisheries Universi024; 70(4)60i 67. (In Russ).
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Abstract.Fish offal is an important source of valuable substances with functional proper-
ties. This article presents the results of a study of the properties and composition of the liver of
common catfish, with a mass fraction of 68% (raw) and 5% (drieidtore, respectively, the
latter was obtained by exposure to microwave radiation until the specified humidity in it was
reached with a frequency of 2.45 GHz and a power of 180 V. Data on the content of trace
elements and heavy metals in raw and driedstativer were obtained. It is shown that the
amount of heavy elements in the studied raw materials does not exceed the maximum permis-
sible concentrations. Microbiological parameters for liver samples of catfish caught in the
Volga River delta have beentdemined. The fatty acid composition of the catfish liver has
been studied. It was determined that the sum of monounsaturated acids prevails in the liver of
the common catfish, and saturated fatty acids are in the second position by proportion. It was
noted that the ratio of fatty acid classes of catfish liver lipids does not correspond to the ideal
lipid component, however, the lipid composition of dried liver in comparison with raw liver is
close to ideal. The amount of essential amino acids is alsatoltszstandard. The antioxidant
activity of raw and dried liver of common catfish is 5.2 and 3.7 times higher, respectively, than
the activity of carnosine.

Keywords catfish liver, amino acid composition, chemical composition, microbiological
parametersfatty acids, vitamins, antioxidant activity

For citation: Yasnov A. S., Bredikhin S. A., Nugmanov A.-H., Aleksanyan I. Yu.,
Osmolovskiy P. D. Technochemical parameters of native and dehydrated catfisBdieer.
tific Journal of the Far Eastern StafBechnical Fisheries University2024; 70(4):68i 82.

(In Russ).
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sjdz dzr B EmdgSaaifButkl © d BjLGlOBHAG & fsSHES ST
BB3r hdzj dedesflsd, dzOftedd3d e, 4 yddz tre MmMsHjtydl ¢
Wjtedzsj delstse, Cwlstster | Wodzws sfpw thdeseo 52 Hdzv  sdzkz y,
MlsOdzyd?2 o' M2 ydmissd.
l@dzr &5 fsCOLOjdzjd3 {1 Stsdzedy ME B2 BJL Y Offfdaets
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008 Ismw, fJtotsddtOw o ddd M fdhjor &3d ftesHEZSIsOB] |
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fdhjots?2 yjfd. 1JiSbtster j dL bkwyjdzrn oilsOddass f
Ydls fitcioinhdoeOls: 1Isd fteiddBeh jMlso® HAZY LHBKEY I
9 jteeOls! MW HOd dzgj 2N jdBz otLHj2BBsaas dzOctHE gy sdsa
Mlsoedd BIStotst dzj d3gj delsso d Iswy jdzr n BB lsOdzdzseo dz0 Yy ¢
d LOCOdydesOw, o SCtO2ddr MdzEyoOw-, dJjlsOd dzts [ 2,
Il ddzsecdyj MS Prshyj dedasdistsB ZMdzso dzj dz0 O d3d dzts € d ) dzt
Misd, Yt BGlsdetsh jded® HBdzd dzj L Od3d dzd di3r = Odi3q dets € d fydzts
ddBBd dzesC dMmdztslsr detcOr s 9 Oy dgze tetsdz? HdzW tste6 Oded L BO
(o, twisMisj, odgfipipls O dztdfotsdajHdgctey Gded d  d BBz dedIs§ sO, .
[ v yYjeso jS O dzjsBEBsHIB 8 dzjLORj dzd B 7 ORd dzts €
stcj sdzed dz, ItedfIlssW Odz, W j dzd zOdzOdzed dz, dzd L d dz.
Ildsdsedyd M Ow yj dedesfmils! y dtetse i to jdzOindz jj lsthgly ~d
Nydtedegr 7 SdfMmdztsls (11rs), SCStbtster j sOCyj dL o j fMisde
B B CtRftsd disokd §dsoddy, fthmitd Sk dj fddas]
fp fdhg2. 1oRddts Motsj?2 Ldzgjtecjlsdud MEts2 Wkdd ydd,
Antsdzi Misj ted dzO, Mdzdy J dzed® BBOL S OdzdWw dzdtf sftetslsy d+
tcOLodlsdjd3 Ol jtesMC dzj tetsL ©, O IsOCy | kd3jde' " jdeds fy
]l trBdzer » MkBftesHEZCISOR, o yYyOMmbsdesMmisd o  j yJj dac
9 dlsOdizd detsoj HYfMisfo f j olfEE 5, yYlsts tsdzg@ WodzWw jlsqw tsBi j CIs
Yysts sftejHjdzvils OCIskzOdz detsfyls! dr ftejHJdzj ddw €O

[BI jCIk d &BjltsHr dMmipdzj Hiso Oded W
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dsets 9 Hjdz ] tj¢d Itdze®. RrRMMdjHtses Odzd  j yj dz
l RFOMMsets?2 HBEZNHE" gfdEfsdo BL WG 2 Misoadd BB S toso sdzdzts o t
sts?2 2,45 11y d dshdsimis: s 180 1. mtc@®dizdg jinlsfy rday st
o BRMEOYH]j ddsd Memsswddd §od Isjdfjcoisfzus SiNdGY jA-
tOlsktej 20N3 Aw dzj BdZjj BSHEEEE &MY yo.

10dzdydj bwyjdzra BjlsOdzdatss d BdCtotsi dzj dzj delstse o
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Mlseo j tBWOL ytseo dmY tsdz'n =pOA@sip! s 2 Hids@Y] 24 jowlCde'd 6 8
GOMMEso 52 HEdj2 odOcd 5 %.
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g 9] fkksjd + SMstcOcdteso OdzdW o dlsOd3d dzdzr = € sdBY dzj ¢
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tdLkd O d drn eMEyHJiddJ
l sOBdz. 1 f8¢0O0LOd GjLEzd SO s HBdZ ©BGWHO
h jdedets?2 f j yjded fMtsdzO tsB ' C datso j dzdzets G ts.
v OB d&ZdYyoO 1
[ sdzd Iswy jdz@ » d3d SOdzties b § elzts § | dggiztied s M s BO
Table 1
The proportion of heavy metals in the liver of common catfish

o . _ Po | Ni [ Cd| Cu | zZn | Fe | Co
{ 8] JEndzd H50 Q As ®E G/ Ca ®E/ Ca

) juj dz MedkO ©M@ dof | do | 1,4 | 1,8 | 1,41 | 13,08] 54,82 ] 0,068

BOfMMse 52 HSdj 2

1 jyj &z Me®O M d {<51] 1,7 | 25 | 8,93 | 62,29] 245,30 0,42

BOfMfse 52 HSdj 2
dz/ islzjs B dzOtelz 3 § dzts.
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odesj otLHj2Mmlsad] Bl ftodmizlsmiseadw dL dzd?
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, 12y tsHLj3tgy Qddd,j 1dBQd BIsGdi.J s OfMdz" = f tej H
[s) &OrtHdIMW d2O0 Mo HE® " § @y desdgdd) | v U
YHAE. utsfsmisOodwvw ftsdkzyj dds j HOdzdz j

Ybts dr MtsH jdgHEdedFs dp fid ey § dfd7].ftejor P OfjIs 171 s
l lsOBdkz. 2 ftodojHjdgr tojLbkd sOIr d&dSCtetsB dtsdztsc d

9 J dzdzats G ts5.

v OB d&ZdYyoO 2
[dStsBdsdscdujmMSd) §sCOLOjdd (s §j yj da

Table 2
Microbiological parameters of liver samples ocommon catfish
o IR CE)”' I st ukotdl wod o 1 dj fj ¢
Bl JCIs dmmdzj ANodgf | S| Sdz | ¢CC, | dejdz, HEBEYY]
sdc/ |74 0.1 1 ¢ 25 @ o 1

1 juyjde MO tssumPpr| do/ | do/ &8 dz/ s dz/ ts dz/ ts

BOMMtse 52 Hisdzj 2

68 %

| Steddtelzj d&3" j fEpmP| do/ | dz/ H dz/ H dz/ H| 200
1l tod di3j YOdalzjs ts5B dzOto iz dzte s f dz/Mmi€ O Ismw .

¢ &Z2ZOdzdL HOdzdz" = ( IsOB dz. 2) ECOLT 90j] Is, Yylsts od ¢
fjujded MsdRO tsB' Cdztso j dedztse s dzj ftojor hOsls destedsdts
tdLlde sOIsr €My J ted d3d ddOAdry tsdatise?ts  Hfsfighgdz Y HAe D dEdA¢
or Mh jdadets?2  jyj dzd MtsdBO B Cdatso j dedetse s ftedo j HJ d
vOBd&ZdyoO 3
[ Odegdz" | 5 MBH Y Odzd®® BOMMseots?2 HBdZd Y Jted® o
Table 3
Data on the fat content in theliver of common catfish

[ OMMtseo OV HB&Y YO

[BiI jCIs dMmMmdzj LGB (' 5O GG d
1 jyjde Mtko iy
BOMMEo 52 Hisdzj 2 21,34| 20,59 | 23,11 | 22,42 | 23,29 22 15
1 juddzd MO0 i 753 | 744 | 721 62 % -

BOMMEse 52 Hdj 2

) sdzlzyj dzdz' j] HOdzdzr j (lsOBdz. 3) ModHjlsjdz Msealze Is
sBr Cdetso j degdetsets, tBdlOsh jets o otdymMEitc?2 HJjd& Isj.
dzsG s 5B Iz Mdzts o dfj flaPoztgilssdis dy dififilfsu@y §d3. - tc s &30 IsIs 6 fip @383
sets MsMisOa O fjyjdd MsRO B Cdatso j dedetse s f toj HMls
Bshd foscteORBdscts 5B MY j yj dedlexis@aP03ed( c s dgf @ Js. 7t
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Fig. 1. Chromatogram of fatty acid composition of raw catfish liver with
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vOBdZd yo 4
r qodge Mdztslsdz" 2 MsMlsOoe § j yd dzed MsdBO tsB' € &
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Table4
Fatty acid composition of raw liver of common catfishwith a mass fraction of moisture 68 %

I sWHC] Jtej d&3W |1 OL 8 Odzed ¢ 1 dztsh OH :
dzts B tg ngadso(jzcl dquBJ 4 f  EO bisH e 0F
1 Ofpr hjdede" § (1 rs), o 27,31
1 6,612 s Of tcd dzts ® 1099 0,094
2 10,562 [ dtedfmlsd dzgs 12506 1,075
3 12,096 ] JdzZsOH j € O 1209 0,104
4 13,976 ] Odz' BdIsd g 184507 15,860
5 16,182 [ Otcc Ots d dzgh 1485 0,128
6 18,730 glsj Oted dzts 115087 9,893
7 27,995 Ljdet 2C5L O 1814 0,156
[ sdztsdzj dzOMmr h jdadz" § (f1r s 52,88
8 11,145 [dedimlst dz : 1271 0,109
9 14,575 ] Odzr 3d Is s 179384 15,420
10 16,787 1 Jf1sOH u 4 2927 0,252
11 19,320 [ dzj ddzse OW 380923 32,743
12 25,227 | OH 5dzj d dzts 50635 4,353
] sdzd dzgj dzOfmr h jdgdz" § (171 r s 19,81
13 20,634 [ ddztsdzj © O 2516 0,216
14 26,769 C2C 5L OH J 3150 0,271
15 27,674 C2C 6L Olsted J 3121 0,268
16 28,444 C2C 6L Olsted J 49914 4,291
17 28,937 O tcOn d H s dzts ¢ 4740 0,407
18 30,644 CRC L Of J dzls ( 19543 1,680
19 38,424 [ C2C L Of j dzs( 147529 12,681

vOBd&ZdYyoO 5
r d tedge] Mdztsls dz' 2f jugifisdO oM s 3O tsB ' € dzs o j dzdzets G s
f BOMMtseots? HBdzj2 o9 d&ZOcd 5 %
Table5
Fatty acid composition of dry liver of common catfish with a mass fraction of moisture 5 %

I stewHCE Jtojd&3dw | 1 OLoOdzedj ) dzsh OH| wBBH j ey O
dets a3 t| ¥ d ® Odzd CdMmdztsls f J &0 % AE
1 Ofpr h jdede'rjs), o Ibktsds 34,61
1 10,570 [ dted Mmls d dzts 12158 1,001
2 12,103 ] JdzsOH j €O 4186 0,345
3 13,979 1] Odz! B Isd df 205390 16,912
4 16,182 [ Otcc Ote d dzty 5113 0,421
5 18,724 ulsj Otcd dats 140434 11,564
6 37,428 [ e dzsyj ted 53049 4.368
[ Bdetsdzj dzgOfr h jdeder 4 (f1r s 47,02
7 | 14574 | 1 Odz d3d s s dzj 71175 5,861

74



bdhjerj Mmdisj dr

8 16,786 LJflsOHjyj 5231 0,431
9 19,308 [dzj  dzs® OW 211887 17,447
10 25,207 | OH tsdzj d dzts 39487 3,251
11 38,433 1 jJ oo sdese @ 243285 20,033
] sdzd dzgj dzOMr (hljdzdg )i, © Ists0 18,37
12 20,630 [ ddztsdzj 9 O 15729 1,295
13 21,535 o-ozd dzts dzj 9 O 3401 0,280
14 22,569 Udzd dets dzj 9 O 5278 0,435
15 26,757 C2CtsL OHd J 10651 0,877
16 27,663 C2CtsL Olsted j 8735 0,719
17 28,438 C2CtsL Olsted j 120756 9,943
18 28,916 dbtcOn dH s dats 6599 0,543
19 30,639 C2CtsL Of j dals ¢ 51901 4.274

RL EZyj ded 4§ Pipdisdszsc s MsMis©o © ftcdotsHdls € orf 9 tsSH |
ftod o Odzdtelzjls MEzdzd30 d3ts dztbs alzj WO ? | fafzy f ddfo5 Bpts &Pz h %4dz-,
dets? 4 ud dzd Mtsdz0) , dzOMr " jdedz’ § >y deds j SdMmdztslsr
%ieo Mrws?2 f§iujdds ekl Bdds2 fj yj dd MhHsd@p, O
stcejIs' jJ2 1(9l9Mmr8tdAts2%  J y37ceefi omoedz@izh ] 8zdzts?2  j yj ded Mt
ddet? stedfO&,d 19] w3 dzHlzy &3" § Ctsdzdyd Mlsa © € &zOMM:
9JC0 MsMmis@a gW2sbls :¢ /HI2Ms 3 0 [ T F lzlsi 1 ey Mhdzls. | Odzdzlz &
f slstej Bdzsmis! dBsy JIs Gupdws'" ISt s d jJozddDw WO’ o3 SISy
fjudded MO o CtdzdyjMmksej 65 ¢, MtMisOs CColtstets?
1rsi22,49 6i30d156 cidql}pbsc. 1 JHEBSMSOBBES 1rs 9
Cdif j demdtelzj s Hdzj gtz &5 OyYydodesds § dIlsOdz

dstej H dzOMr M jdadzr = Y dtedzr = S dMmdzsls o MsMisOo j dzc
qddzdtelzjls §Odz BdIlsddzso OW (16, 91 %) d Mmilsj Otcd dztso C
hhjdadzr &3d ydtedezr &3 S dMmMdzslsOdzd Mdzzy Ol Bdzj d detse OW
O " j dzde” B Y deds &3 CdMmdzslsoOdd o fjujdd Mt
sLOf jdzlsOj detso OW (4, 27 %) Cdmdtslsr [ 21] .
ldesdztsedyd m& O 4WWC1§2Isq’9dztsfr]lsJ dzdf JHdzes?2 MtsMmiIsOs
Hjdz dzn » CdzOMMtse CdMmMdtsls (lsO8kz. 6), SCtltstts] o]
-1rs/ f1rs/ Vitrlsl-¥ 1y rs/ 110, 260, 4 [18, 19].
vOBd&ZdYyoO 6
Il dedzsedyd McOw + ¥WWJ Clilsdo datf iy s} dzdzd thdfez@is s 7 & dAgls @ alz
Metslsdztsh jdzedd BlsHjd dz = ctelztff € dMmdztsis
Table 6
The biological effectiveness of the lipid composition of th&tudied catfish liver through the ra-
tio of individual acid groups

15

r . g tsslsdgtsh j dzd |
JaygdH v 1L rs/ frrsl i lyrs/rs
RHJOdz dg 2 d 1,00:1,00:1,00 0,2e0, 4
1 J ud dz MO s 0,51:1,00: 0,37 0,72
M BBOMMBe 2 HTS
68 %
1 4 yd dz' tseEnfsU3es o 0,73:1,00:0,39 0,53
h BOMMsoets?2 HEB
5%
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RL IsOBdz. 6 MmMddzjHEzjl, Ykt HOdds] mMtslsdsh jddl E
dHj Odz! dets? dzdf dHdes?2 WtweOSydd, HRZOSt ddfdHdr 2 M
cs?, By iiesdlz § OttORiIstelz, wWodw jIlsfqw BdzdL §d 3
so JyHOjIsMw, yYybts ftedd dvj ddr 2 ftsHatsH & Ctsdzmj oo
Meh ¢d fted LOHOdzdzr 7 bkfdzsedw i jets ftetso jHjdedw W
o f sdzdzj yJjdezjostsBtcOL

tdLizdz Ol dMmMdzj Hise Odzed W OBRBJdesS dMzsls dzse s MisMils ©
sBr Cdzgso j dgdzsets ftedojHjdzr © IsOGBdz. 7 d 8.

vsOBdZdYyoO 7
O 3d des S dMazsIlsdz” 2 MsMisOoe  § Ui dafO fifjjssmpOs As BH € digisD» J edzid
Table 7
Amino acid composition of rawliver of catfish raw liver of common catfish with a mass frac-
tion of moisture 68 %

o - %) =
2 0] - 0] = ;,,
O} o - 4| o
= =3 b IS -
o= < = B o
o ‘§ 8 ‘g < @
o © 3oy .
'§ © ot % ©) © o T T
o ~ < 5 x © 8 0 Y
8 . s © o)
® —_ 8 _éb —_ o 2.
- v —_ _jéj
o " o " 8
g 15| 9
- =" - =" —_
¢ M OO
o OW ¢ ( 21,65 1,79 9,58 0,18
U te | 5 da( 10,33 0,86 457 0,09
g J tod d 11,35 0,94 5,02 0,09
| &z ls O
o OW G 29,28 2,43 12,95 0,24
} tots dzd 15,22 1,26 6,73 0,13
L dzdyd| 22,23 1,84 9,83 0,18
O zOdzd| 14,85 1,23 6,57 0,12
] Odzd o7 11,99 0,99 5,30 0,10 [au
RL Gdzj 2 9,75 0,81 4,31 0,08 34_{322017
[ 42yd 17,27 1,43 7,64 0,14
vsdosL | 8,42 0,70 3,72 0,07
A J dzd dzO
dzd oz 10,91 0,90 4,82 0,09
Ldmisdd 577 0,48 2,55 0,05
[dLdd 1574 1,30 6,96 0,13
dtcddz 16,76 1,39 7,42 0,14
[isdsd 438 0,36 1,94 0,04
226 ¢ ) . )
RISsG 5 Jed 22 I 100 % |
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v OB d&ZdyoO 8
B3 dztsC dMdzsIsdz” 2 MsMlsOe ¢ j yd dzd MsdzO B
f BOMMtseots? HBdzi2 o d&Ocd 5 %
Table 8
Amino acid composition of dry liver of common catfish with a mass fraction
of moisture 5 %

oy - 1%
= o - o) = -
© 0 - ) o
= =y b IS - E
o < e B o
o B 8 B <
T © B 4 . ®
'§ © ot ‘§ ) © o T T
o ~ = 5 = © 8 0 P
8 o s © o
® o _g ) a B
- v —_ _E)
o} - o T s
© I ©
- T - " —_
b M OtcO@
¢ f) s 65,99 7,05 9,79 0,71
Ut tsdad 33,47 3,58 4,96 0,36
b j tod dz 35,52 3,80 5,27 0,38
| d&ziz s O dzd
C  f dzts 95,26 10,18 14,13 1,02
l otsdzdd 40,15 4,29 5,95 0,43
L zdydd 6043 6,46 8,96 0,65
& &zOdzd d 45,55 4,87 6,76 0,49
|l Odzd dz 37,56 4,01 557 0,40
RLtSdzj 21 31,06 3,32 4,61 0,33
[ j2ydd 5817 6,22 8,63 0,62
vdtetsL 20,54 2,19 3,04 0,22
Aj dzd dzOdq 30,67 3,28 4,55 0,33 1dev
1 dMmlsdH 19,55 2,09 2,90 0,21 341322017
[ dL d dz 41,12 4,40 6,10 0,44
b to ¢ d daq 46,05 4,92 6,83 0,49
[ ilsd s5dz 12,63 1,35 1,87 0,14
rRssesy 0/3:8 i 100 % i
1ddzd 67

¢ dz0dadoLdzdz = (lsOGBdz. 7 d 8) ¢ OL Oz

-9 Mrtets?2 fjuyjdd MsRRO B Cdzse j dedetse s ) BBOMMEse
BJd&Etse MtsMlsOQodzw jIs 22, 60 %;

-9 9" Mmizh jdzdets?2 f J uj ded ) Mds@3PMm tss 5 X daste gz jiiztses RO G d
Mlsets Bj ¢ tsoe MemMisOQoadzw jIs 67, 38 %;

-9 fjudded MBSO tsB' Cdetso j dedzse s ftedmMizlsmisea 28 Is M,
dz" = o IsOBdz. 7 d 8, dqL o tsftcdkdsj disterd tsisdf ®@dZD. H dzv

lted dMmMmdzj Hse Odedd B Jj dZE B ts?2 MsMmMisOeadzwe h j 2 fdh j
COC ¢dHj Odz'[dF d3jéls dBdj, dziflsts 1 Ists EMdzse dzesy H sdzviIsdd,
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Mdtetseo OdzdztsMisd OB desSC dMdzslsdztse s MsMisOoa © dzOJd B B5dzj |
Misets StecOdzdL d@ZO. B dMdzslsdzr 2 Msmls©e dHJ Odz
dzr 2 stslidlsj st wHgJdzf jls Hisdzd dzgj L Odzj ded dzr = O d3d dzts ¢
fdzj SMO. v yjdzr¥ o' wWodzj dzdw O] dets$ d i dz=wiix{datise =iz iy SO
B ded B2 OB desC dMdzsls™ o BBLOL YyJ daf L P alaipdiss ‘dsd J O c
CdmdzshsaRde Ismw dp IsedyfdfdsoséitO dz, Istcj sdzd dz, dzddzldD di3O- Is
ded 3" § OB dets IsPfafgls'c ©OC ydmisjddz d B sdsdzddz [ 22] .
yd dedzsmisd fedojHjdzr o IsOGBdz. 9 d 10.
v OB d&ZdYyoO 9
r Odzdz" | s ORIz dMmMdzslsdets iz MsMmisOo k2 § 4 yJ dad
fhn HOsots?2 HEsdzZj 2 o dzOGd 68 %
Table9
Data on the amino acid composition of the raw liver of common catfish
with a mass fraction of moisture 68 %

vdf dzjL Ods RHJ Odz! dzOW | BH jtey Odzdd O( ¢ d3d dzets$ d
Od3d dets & d WicOC ydw G/ 100G BJj| dgr 2 A& ¢
l Odzd dz 5,0 5,30 106
RLtsdzj 2 Yy 4,0 4,31 108
J 42yddz 7,0 7,64 109
| dL ddz 55 6,10 111
[ §Isd tsdzd ¢ 3,5 1,94 55
U e tsdzd da 4,0 4,57 114
A J dzd dzO dzO 6,0 4,82 80

[ BMij € tsdz 35,0 34,68 99

v OB dZdyoO 10
 Odzdzr §| 5 ORBJdetsS dMdzsls dets dZle B ME s O zdzBc 6 | Y J ¢
h BBOMMets?2 HEtsdzj 2 o d&kzOed 5 %
Table10
Data on the amino acid composition of the dry liver of common catfish with a mass fraction of
moisture 5 %

Sdf dzjL O RH O dO¥ | uisHjtoy Oceg | ¢ BESEAD
O dsq dzts € df i ¢ Yot yqy skl /100  F 2

l Odzd dz 50 557 111
RLisdzj 2 4 4,0 4,61 115
[i2yddz 7.0 8,63 123
[ dL ddz 55 6,10 111
[ ] I5d 6 deq d 3.5 1.87 53
st 5 dad o 4,0 4,96 124
A | dod 2O 2O 6.0 4,55 76
Bh | j Cfd 35,0 36,29 104

|

O ZORdL HOdd n, (GjHMsOodj dedz 7 ® kOB 9 d 1
Cqmdzsls § juyjded MBSO BB G datso j dzdats @ tizj B @3y O RE R4 B 6
Cdidztels o Oz ez Is o Odzqd dz, dzj 2 yd dz dfj LAPds . 3™ 1 Ats L Orihfcidat
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Sfffods” o ©OBEBIOR [ 23, dd4Pg] fzd BOdgd U O dg@rzty dsdf) detg Is
ded zZOdzOded dz d d3j sdtsdeddz. 1 1y

dMmdzd L OB ded B" = OB dzts
cqddzgso OV CdMmdzslsT .

vsO0Cdds BsBELOL A, d dMmimdzj Hise Odedj O] dats$ ¢ f dzts Is dz
fsHIse jJtex HOJIs, Ykt ftdddwjdz" 2 fHAtsH € Ctsdzfmj t
BIStotso sdzdzgso 52 Mk"h Cd ftod t©WOLcOBBISOdzdz = kMmdztse dw
mMitsets dMf sdz L soa Odedw off sdzdzgj yJj dzj MstsB tcOL dzr 3.
Il OBdz. 11 ftjHMIsOo dejdatp™vv to JJusOdE BiABle ¢t th S jy H b @€
fMih j dedets?2  jJ yd dzed Mtsd3O tsB' C dztso | dzdzs G (5.
vOBdZdyo 11

HtSH jtoy Odedj odlsOdisddese ¢ d [ o Mmrtts?2 fj yj da
fl BOMMse 52 HsdEd/ © dPxs % 8ls VO dzd

Table 11
The content of vitamins A and E in the raw liver of common catfish
with a mass fraction of 68% moisture, mg/g of dry tissue
1L it i 1 dlsOdsddz ¢ 1 dlsOdd dz [
1 0,0086 0,0054
2 0,0112 0,0062
3 0,0094 0,0013
4 0,0105 0,0029
5 0,0063 0,0012
4 te J H dzgz® y J dad 0,0092 0,0034

O OdzdL twjLEzdz sOlktse ( IsOB . 11) fsC0OL"90jls,
9 J dzdztse s ff sdzdzsfis: ¢ C i J deifdtekze s Mzlstsydkr HEL E
zv jIs 900 diSc¢ tjls. 1 Coa., O odkodppd@zj H sdlsDts g
2,5 %), kO¢ C0O0¢ jet MEklktsydzOwW H L[E]. M tuiplds@eoidsve jOs o
Bddese d dr L dzOyd i3 26,27, 28 Q)N Odz" o OB BISOR

[ BdzOtolzy j dets, Yt OdzlsdEMdHOds dZzOv OCIsdo dztsfls
dZtts o 5,2 d 3,7 tOL O ysstsdz'tshs ]z, dapp dizj Hzts ¢ @ s dizts M ¢ @O
Bsdzj ¢ Zdz¥ tedzts 2 BOMMEIAts iz bjédade’0f StgjQ Hd20gQlsr  dzj o n
94 Misdzr di3d HOdzdz" d3d s OdzlsdtsS MdH O[d}ls dzts?2 OSCIsd o datsfyls

CCmY j tod i3 BAsOMH dalzjjdzd § o JlsOBBJdese ¢ d [ d tyJ da
9 fJjudded Msdz0 B Cdzso j dzgdetsets  5C OL Odzs f Jtemy § € Is

MO Hd&zY fodzzyj ddy SoBfdj MO Bdsdtedyj M¢d OCIs
dz" | kfdzse dWzdg' sisH §f Biirkadj &3 3 Ctetso sdzdetso s s d L dzkz y,
9 daj 2 o kzOy desfplsd 5 % M yofmbstskts?2 2,45 11y d dsh

) OC dz¥ uJ ded J

ltoj HMIsOo dzj dzdz’ | o] L zfige tsDfipls o dinjniks Gec©® HE&zEO® tsB ' !
dzts G 5, or dztso dzj dzdztsc s O fpfy tiw 2] Hog dzjd? | dsd@ddd o ndn 2z %
h j dgdzOw ) Mtstslse jIsMmiseo jdadzes f sCOL T 9 OF Is:

-MsH jJtoy Odzdj dzgj SBIster 1 BSCtotsd dzj d3j dzlsts o © kO¢
mMih jdadets?2 § Jyjded MtsBBO tsBr Cdztso j dedetse s dzj fHtejor h O

- CtosBdusjdised j f sCOLOIsjdzd jyjded MO tsB ' € dat
J B A

-9 ) Jleddsdzsls dzsd3 MsMmis©oe j §J yj ded MsdRBO BT € datso j «
fpr h jdeder @ CSdmzsls, O dgOfMr h jdedzr j > dtede j € dMmdsise
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ssisdesh § dzd
Iodgts 2 dzd

dHtse §jujdd Mtsdo
42, BHAOSt ddfdH
C dHJ Odzt dets Zlz ;

DR

dH 2?2 mMmilsOo dzw
odzw jIsmw BdzdL € d i3
dls &r R DI fazd d feds@ @edzdd R diazdzdscORR S
J

"d

GromBghdasls dzd f
dzts s h
J

OS‘ OS‘

®
& &ZOW OClkdodsmis! Mries2 d of fMizh

sq &S d fdd
: OCkdodsiisd ¢ Otedetst d dzO.

cOL O o9
OCdd3 BsBEOL 53, fsHIse jtex HOjIsfmw § jtemt j Cilsd o dzts
O tsB' C dztso j dzdets ¢ ts5 oHsdrls teo) " Bids@BOSHE F 2O dgjr jdz€ j € tsd
dods » Mtsj Hddzj ded 2 O bOSYJ ftoddj dzgj dedw B3d ¢ to
, mh dsmls! dL dzlqudzq’W 180 1) Hdzv f§tsdkzyj ddw
Hsdzj 2 o dzOed 5 %.
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Abstract The reduction in the catch of Greenland halibut in the Okhotsk Sea has deter-
mined the relevance of this work. To identify a possible cause, sahogibal characteristics
of the Greenland halibut from the Okhotsk Sea were studied in different periods: from 1963 to
1975, 19761990, 19912005 and 2002023. mass puberty is noted.From the period when the
population was not subject to fishing until fkesent time, a decrease in the length of males
and females of the species under study has been observed, at which the initial and mass puberty
is noted. In addition, there are shifts in the sex ratio between periods. This was probably the
result of the ifluence of overfishing on the stocks of Greenland halibut in the Okhotsk Sea.
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nstesh 8 MsedzOMize smw M ttOdzded d3d dMMdzy Hise Oded W dsd +
dzr 3 oetled@idng [ . 1. 1 dSBdzjdis [3]. [l fijttdsHO
(Hs dzOyOdzO ddzglsj demMdo detse s ftetsdzr MdzO § OdzszEMO) s
fdzd ¥ OO HdAddz® MOBYtse d MOBSS, fFtod St I
Ltcj 9 Qded Ji3tsy dets, L Ists woddzsfy! Mmdzi HMmlsadj dz yYted L d3d to
ydr ydtodsets §OdzlskzmMO o [AtlmMitdt @Bstej. [ Mdzd MicO:
B' dzts Mtsd3dzdlle) digted@® defdils § dz/ dets dzj Btsdz! h sets € tsdzd yd milse
L sptea’ § fjtedsH, ks HJBZOBISO fsCOL O] dj2 HAJ
s MtsLtcjoOdzedj fodztser n ftesHEZSIsso, dZ2O0 HBMISOIBY

tcdsHOMR fsHIso Jtex HOJIs L Iss ftejHY Sdzsy j dzd § .

' dz2O0d3d C © o Mslsdtsh jddd § e sy Pukdzs d ts ¢ OO dzs 1O
&ZOyodzy ftesd3r Mzso sets BMotsjdzedw MOBEd o 5B dzZOH OCd
fsdz) L so Odzdm+! HESdzdz' § ISteOdzr, vwtekmMO d Mild, L Od3y
dzsfm! MmMdzjHMmlsodidz oatsLHj2Mlsodwvickr s tetgg @ &6 d dzgiztc &
ZO fklswan dBJeteOyd?2 ¢ dedd3, GCtlsster §j ftetswe ddzd ! (
StcOdzOdzd. 1 smdzj btsets COC o [AtlMmMitdd B@Bstey OIS
9" d&3d ttekzHdw B, Hdde | YtelzMO L & WRBOBZ dzdzts Y daizdz” 5
smMoO, o fjijtweoky ByYyjtejH'! TohkttoLtcjd » MOBSE. 1 t¢
&z = 58 %. 1t 41?2 i fwdydded, tuydodHdts, dOB dz¢
Moss. [ fwjnfosdasyddad, uybpcfshoL OB azg] yj dzs s
dMmisd dzdzz ¥ -ffet®dztelzg istetsmistczC sktel s 2dzv ydd yJ tedetsets
L' 908 ls tsMtse j dedztsisd ez Mztseo ™ » kdzsetse . [ dzv Ists
fMteOo dd 3 M ftjH' HEM ddi3d, EOOK sy ts@dgds d& ¢ ts dethdsd Y i
skzmo, f 82 BOdzdzse s dz0O BOIsjtdEtsotsd3 ME dztsdzy Bstew
20062023 G6G6. 9 btcOdkztssarn EdztsoOn L O ftjHj OB hjd
Hdzd dzts?2  tsls 146 95, 2uish d3) 825 M@ty 4 , 4 SIS, BNBYAR)LAS fots j H dz
tcOL di3gj o MOBSSE Brdzd o7 h j, yYydidg MOBytse (lsOBdz. 2)

v OB d&ZdYyO 2
t OLdi3j tode’ | rOLOSCIjtedMmlsdSd yjtodesets f OdzZszmO ( ff to
2O BOjtedSsotd3 ME dtsd) ITEBEMESE Bstew ¢
Table 2
Sizecharacteristics of black halibut (limits and averages) from trawl catches on the mainland
slope of the Sea of Okhotsk in 2002023

. [ dzd dz©, M [ OMMO, ¢g@
I Bdz ( ¢ deq i fl' Xmi n Xma x X+my _ Xmi n | Xmax Ximx~
| (3879) 14,5 122 | 69, 2N1 001 | 21 4, 5N0
I (9160) 14,4 89 59, 9N{ 0,002 | 95 2, 1NO

I Wi s offj jtadsdfitspifj © dsts € o HOQUIR' kgt dss ez § & s fls Oo d dzd
Hts 90 Mmds (70,8 %), dL dedn 16, 71796 {ifay nqe@ddipsdy) .
Bsdzj j Stkfdr 7 MOBSS ©OL &jesd Bls MPAYSoHB 41 52 %l
ORsHd &M o HJATOLBd Hodddr5@91 1 % fwodRtHJ
60,65 .Mds L lstsds N4 §jedsH] MiejHdvw &JMiddoigo dEestsos
MO ddzd MO®RS d ITOEEE&MEE BEHM®Y S6SE | 2 &OR SH J dzc
40015, 01 OCGHBW® Bisdjj Stkfd o (6LjBfd ttss M EOMT
17 %.0 MO&yse 81,1 % shsej2 Jdj desd0 ik djsjs Sl i
ICL B dzvtetso sOMMEs?2 Bdjj 3 d.HGS 9,5 ¢ fodh SH
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Fig. 2. Size composition (length TL, cm) of males and females of black halibut in trawl catches from the
mainland slope of the Sea of Okhotsk in the period 2R0B3. Compiledy the authors

l yjbejtlsr2 fjtedtsH HBdY MHdO- azdlsytgO@OLr 3 fc
MlsOo dzv dzO 29 ,i703%,. 0O MOBYyteo

RLOj daj dedWw o Hdzddzj tr B, ftod SCtbttets? tsdzd Mils Oy
ftsdzse fHtesdL tsh dzd THzts|g)ts de tiztso eSSt s j ted sH ] f Odzlskz
Hdzd dzj , O HEGdv HpPMSC slsddnPRytsipy iz0 13,1 % d 14,
fsmjHdd®Bd §jtedsHOBd. 1t MtOody dzd® M fJjtedSHBNR
(19631975 ¢¢.) o fMise tc]AMA Q¢ .1)] ottty (IRARHE MsC 6C
%, O Htdv e e fizodj2dzdby % Hts 70, 3 %. [ ud o dHdets,
d cdHtesndBd Ui Mitsets tiyddses (ftiyHj ofmjct Isj d3y
ftiosdmMatsHddzd Br dgj dzOMlssdzr S5 MCOYSCssBtcOL dagts H dzw
Bddz  dz@r datr@®ydPlsj Odzj . ( Odzad 4 ExJd or MCOLT™ 9 Odzd iy
d cdrHtesndBdui MEdi Ekmasedw §shdakzy ddd thdtse dz' &Bd
fOdzZszemMO o [AtlMitd d@Bstty [5, 12]. 10 EwiLoddsfmli
f OfmMmdo dF Hg[d™ ditftc dztso © dzO s zdzw yde yJjtedesets ff Odzls z1
BOdzdj J[. 1. wd@dtedese [ 13] .

l jdzdyddz0 ftesd Mzscetsets dLi wisdw yjtodeses ff Odzls
Ftoctso @Rj0 29r . s © etH d BdZj j [ 3, 14] . Listcd totg @My
BdssHdEC] Byjdefd oaBLOMIO 1 Issets adHO 5 yjhkzyj.
dL [rtkmMitet Bty fs5COLO0dZO Bd hOW fJtesHsd dIs]
zso OW 1 CMf dZE O OydwY fsfkzdvyyd?2 tr B fdigd dstgHBIO Qo tshif
otcj d3dj dzd fsdzsotsets MBLicj o Oz, oBLEOMIsdzsets Misflis
COLOjdzj?2 [7, 16]. r1dv tyjdsSd mMomisswddw {ts{§kd
SBtOL dzs ftetse jMisd dMmMmdzj Hise Odzd W " s telfj jHtg ity Hizd “ 4 te
Miso j dedes Bz 6 OMYf tej Hjdzj dede, otBLOMISdes? MstekzS skt
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fesyjmmse, o It udmdzj dzj fsmtejrumlse jdzdetsy d 6
stcjBlzjlsmw Elstsydzj dzadj o dzzlsted o d H sotis?  Jstisdztfetss] fdd d
[ABlsMEtsd3 @Bty . | L @By dets, McOo dzdlsj dz' dz" 2 0OdzOdzd L
sets fOdzskzmMO (BdtdtedydimMSédy RrOwLOCIsjtedmisdSd, C
Ottj Oz o uvdrntd, o¢lsd&Odlsdyj MSsds HANCWOHa Jste dgtisds § [J jdal &
Mlsedw tOL ddyder » WOCktstese dzO@ ydmdzj dedesmls: d Bt

1 OC dz8 ud ded d

10 tshdtse Odedd dMMdzj Hise Odzdz™ = dzj S SIstster 7 B Bdzis G
izssmcscs Bstew o wOLd j fjtdsH yhtsl g6 &) e dzg 6)2
dz' TOLOSCIsjtedmisdCd. 1tod StjHjd ddsd fnsHiks j
dZJ? d ftejHjdz des? Hdzddzij d BOMMi, o oMmMdzjHdzid o
MCsets 0 dHO o [RtkMStsd Gt Hdidjdge. ™ js skt jsos@ssls
MHoaded o Mttlsdesh jddd odtse BiYyHE §jtedsHOB]d, o
HSB' 8 Odzlpw  yjtede' 2 § Odzskfy, B' O OL dzdydes?2. 1 bk
h OdzOMm: , O MOBYBe o L tcOMHAMD. 1 Isjdists “dla ddty , dzj tthydRts ofipls
fzdzvyydd dzO0 LB stsydez® ftetsdzr fzseo 28 dOctwckzL C&.
UjiMSdE nOowLoSlkjtedmlsdsS §OdskmMO d Mmijfjdd g5 o dq
otsHEBSj A3y IstejBlks IsmMw HEsftsdzdzdIlsj dz' dz" §J dMmMmdzi Hise Odzd W

sfifsC dMmistsydsed € so
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b dzdzts Is Qytefty g™ iy j dz MOQter o wMdeso datsds o j H j Isfygw
tHso Odzd™ d bktejBbkjls Mo jlkMsokeh jets bkicso dgw
B Mjd ojdd cibdedw St pudPB8Idc. § Itk §tsd
Zdt O sBBjWwW. lwdhjdddedy Mo jlssotsets tSBBIZHEB OC
flswdd fsojHjddw MO2ter o Mojbtotd fsdj, &0 &
ftod d&gd dzj dzd™v Mo j IstsH drs Higf J-¢ lsimstrplsite drQ s lseQY J fted o
mMdded] Mo jlssHdBH' Hdzddzts?2 otsdzder 495 dady; dzgO 1k
lsj &3 j cOlkztes?2 5000 s; H&Y OHOfldise Odedzs?2 MO2
s d Hdzw or trdjodjddz lzjdztsligeq] dets P d ¢ BIERRERdES 2 0

sdzs yjor jf@us®,0:fo jlssHdsH , BdBWdLdyj MS 5]
O Mo jlis

[dzv ydlsdocdapdgss: | . 1., [fmdfse (. 1. [BE&H
SHdZ 7 dz¢ flste ) wOLd &5 MY jStetsd Mo jlsO HAv {t
tc" Bo lR@24.®@7 0, 4u.944104.

FISHERIES, AQUACULTURE AND INDUSTRIAL FISHERIES
Original article
Justification for the use of LED chandeliers with different light spectrums for saury fishing

Vasily V. Barinov!, Evgeny V. Osipo¥

1. 2Far Eastern State Technical Fisheries University, Vladivostok, Russia
Iparinov.vw@dgtru.ru

2oev@mail.ru

Abstract Saury fishing is mainly carried out using lighting equipment and requires an
appropriate level of development of fishing; for many years, Japan and the USSR were engaged
in the fishery, and only in 1989 did South Korea join this fishery. The use ahtigiqquipment

©1 Otcddztse 1. 1.2024 [ Mmdftse . |
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is associated with the biophysical characteristics of saury behavior in the light field, on the basis
of which the paper provides a rationale for the use of LED chandeliers of four spectra: at the
stage of attraction, use blue LEDs with a elangth of 495 nm; at the stage of saury adaptation,
white LEDs with a temperature of 5000 K; for adapted saury, white LEDs with a temperature
of 3500 K, and for pouring out the catch, green LEDs with a wavelength b53@®m.

Keywords:saury,LEDs, biophysicaljustification, sauryfishing for light

For citation: Barinov V. V., Osipov E. V. Justification for the use of LED chandeliers
with different light spectrums for saury fishin§cientific Journal of the Far Eastern State
Technical Fisheries Unarsity. 2024; 70(4)95i 105. (In Russ).

lodHJddd

ltetsdyr My dz MOAter o thdzso desds 9 jHjIsw M dhf sdz L
Mstslso jlsMiseze h jets Zesodzw tOLoadIsdw ter B sdzse ise O,
d bd S5 9 1989 kc.f ¥ Msls B dgidzd fiz® 5 €37 ) ) gaaPfifdsesdz P G @ sof
9" dztse MO2 ter dzO:BHc[lsfr]W ZO MOBtsdy dzdL S sd3 kZtetso dzj .
&zj s, O Wl]’tsdzfr](;q’Q Wdztsls Hdzv ftedBte ydesets dzsoa O MO2
J smw l dzulezastp O v ispaipf ifl® tr dzSd f smiskzf O Is
yomilsd tcdese s f sdzzh Otcdw v drtets ts5C jdRMED defs 20 LidS

d L
Jojte
dzs?2 20 M j ydodzdL dtetseo Odzdzr = IsO290dz MSdma MEHOR,
tGoicffrj‘q’ )Hdzcﬁdaj,z Hts 70 d3, GBticlzHtSo Odgdz" = B s

tdm. 1. v0290dz MEtsy M JydodzdL qtetso Odzdets §  ifrfiAHtaidsts onGw
Yyomis: dzj o 5O SHLIIDpgstzo BEicO Hozv § cHBHBOGEzZGOQKO&Ed 202
BYHGCO (ol Majjdsdzjp)Ow I dodzv dzH © H MO T esaz0OMdzdd € Ozd (3O OF t
fsntsH A, ddg™ Hdzv fsHimkh Cd Mmilds?2 yYyoOmisd Gzxsletki ©dfd o t
Fig. 1. Is a Tavanese specialized vessel for saury and squid fishing in the oceéme aft part of the port
side;B T the starboard side:ila light chandelier for saury fishing;i2a squid fishing winch (in a case)j 3

a light garland for squid fishing;i4a sairy cigar, fixed in a camping manneri Snachines for drying the

net part of the trap during sampling. Compiladthe authors
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I MmewiLd f tldd lsjyjmbejddeg 2 s§rls §tesd Mo
Zsedd f Cohjd ¢’ i3 { tesiy' Mmagjsds] foOded Jdz' &zt Odg] . ©
CkYSd jj Mre!w &sckls B'ls! flsHsd]jd bk kSO0 Od
Efkcbkedv jIsfw jhj Isjd, ylsts, COC §sCOLOdS o §itoj

Y Mlse jdadz 2 fwOCIduj Mz tcthmg dgj dzj dePezd Byo 9 stss ¢
Yydlsd dz¢ dets lsmlsOdz sIs cfsddd d uv028e Odgv.
Ajdz ¥ HOdzdzets?2 OBl WwWodzWw jlsqw wBtsMdatseo Oded j 1 t
M jCstesds Mo jIsO Hdzv ftosddr MdzO MOQter dzO thdese j B
1 OHOYyd dMmMmdzj Hise Odzd v :
-0dzQdzdint j SIste®@ otsMmMftedwisdw MO2ter d jJj OHOYIOYC
-sBMdzso Odzgd ] o' BtO M jSClstese Mo jlssHdBSHBO |
LB sdzso €O dzt Miste dL Mo jIssHdBHB oHEBAdZ BESGlSH
f tetsdzr ) dzO.

[Bi jCIsr d djlssHr dMMmdzj HBo Odzd 2

] coyjfmlej GBI jCksd fEddddise Oddkzdzdnffs WdL
o2’ € Mmeojlk d MijSlkter osMfwdwisdw MO’ [ 3,
Citsddd [S5] M fteddsd daj dedd &3 6OL dg" = dMissyded s Mo

tdLrkdz O d drn ey HiddJ

MmOtOCIsjtedMmisdSd L toj ded WintifiyXAstad © i 04 JIs Oo tisfitf fqtd dfj “otfs &
O3 Ister [ 4] :

1) Stkfdz' j] cdzOL O Mt M j ydodz dets?2 ff jtoj ctstesHC S
1 CteOdgO, ddi3itls tsBdzOMIs! oo h jdades?2 GMlstetslsr L o] dz

2) Mbjteydzd M BOSCMd BOdz dets?2 ybkomlsoigG dizy 8z @ ls ozt
Hots2dzr | Ctsdgemr 478/ 565 deds (tedfm. 2).

ledzeSls (1) rOLOCIjtejdz HdzW § o jtendesfilsdzr = tor B
Hdlss Mw o Htserh jdzdets? B d&ZOMIsd Mo jlseotsets f slssC O,
Lo Ols! HBMISOlsyYydes Bl dzC B dzlpg e O Jf B " drn C s
¥ OwW wlsatH yYyoOfmlsd MO2tr s MEHBO, Yyt - OLOCIs] tod
dsmisd Mo jlstsoatsets flssCO. [HBOCES E MO2Kr SOCYJ
ssotsets fslssC O, oo QoOdtcgdy jyfgiusidg , ylsts k3 J dal
EHjtey Odzedd MO2tr Ek BBGEKlO.

1 dzeSls (2) Hdzd dzO o sdzdef o3 &M dedizw Bt tda] RIs d6if didats
Ctsdgzfp o tBd&ZOMISd 478 deds SBtcOB Ols' 9 Offdsj I diAl Is tord3Odzg d
M BOd® dfsstsded ¢ detso j dzgdv Mo JjIsO, o Istsd3 ydmdzi o dzlz &
BOS M@z Misjteydzw 502 deds (tedfm. 2). vOCddy BBEKO
sfted Hydzf dzedvw CSUEHRO2 o dzatBp dzQ ligls edzB 8 6 dzsydztsj o toj 3w
dzd B3O Llsfifwse j torn detsisd hBstew, fted {Istsdz Bdtsdzt dsd dzj My 4
fOLBdg] Hdizddz oatsdzdz [ 6] . 1 tsilssdBz Hd&zv ftedo dzj yj dedw
~nSHdBs dMf sdzr L s9 Ols! Mo jstsoatt?2 lstsC o B dZOMIs
o 0! BOSC M BOdz! dets] fesdedSCdetso jdedy Mo jlO s 6 dzze d
mMo2tr, o w©WOBKSISOR [1, 7, 8] HOjlMmw tBtshdtse Odzd j
dets? o tsdzdz" 495 dzdz dzO wsMdese j tsBMh j s dMmMmdzj Bthe Odzd
h Mo ©® fMjlyOlsSd (tdfm. 3). CCMyjteddj dzsOd dz j te
Mo jlsO fsLotcdY jls 1+ W¥WjiChdodts Stsdastesdzdtetse Ols! € tsfy
p OW ddalsj dgmdodesfisd M jSwOd dscts ¢ dsmMPy Lt
(tedfm. 3) MseafOHOjIs M Ctedot? dJdalsj deifdo detsmisd MY j
Yylsts tslstcOy 0Ojls sBtcOBBISSE JdaW sted3sOydd mMO2K" o dzj O
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(a)

400 500 600 700 s

400 500 600 700 des
tdm. 2. wfjSiter Ltedlsj dz/idg'd O ctcjOiidiols thitstg laté y iR ' ® G{@zt |dzd:
Cesdzetsys¢d 1 fted BOSMHdBBEzEI 380 dzd3, Hot2dsets CBdkzMO,
BOCMdBZzRB] 565 dedz O disiE®azd o smis Oo dzj dzts
Fig. 2. Spectra of saury's visual receptors [4]:diagram of rods of 502 nm;ibdiagram of a com 1 at a
maximum of 380 nm, a double cone, 2 at a maximum of 478 nm and a second cone 3 at a maximum of 565
nm cones. Compileldy theauthors

Amax=508+1.3 nm
1.0 4 . =18

0.0

400 500 600 o5
tdm. 3. wfjSCltcOdz! dets] §wedzsh jdedjy Ltedlsj dzt dese s o
u sfMis O Ddrjsdzts O d3d
Fig. 3.Spectral absorption of the visual matter of the cyrus retina [&dshpiled by the authors
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JHAZOC s ftesd3 Mdzso OW JdeV stedZOyYydvY d dBsH | dils vtc tedg,d
yjaB fijtcjotsH ftesdLoeotsHdlsmMmw BrMmistej j, Isjd3 Btsdz' " §

]l OBy [3] fttsejHjdz dmMmdzj Htseo Odzdw s OHO
mMemMlstswdzd] Ltedlsj dz desets Of f OtcOIsO MO2tr d otej digW
sydtsec s B HRP, - OOCIsjtcdL z2jIsMy fHI j BsW $sdkzh
&ZO- BsHWIsMw o dOyoOdz desdz Mmts ik sidedzd Is fzts etz g7 ol 5 dzd:
Mtej Hdz] 65 tOMMIssw d& W d3dff dzlz [sl20,y  WaOzlz iy 1fltFylsd HtsS= SH
Hdzj o detslslsliz. M@ PEC Bl yoOr ls Oealtster [ 3], OHOfLOyYdw
YyJ dzsd3s Htsfls d ¢ Qlds@m + d3dfdis i defgts 9tdj ©OC ydvw dz0 Mo jIs €§ tsdzlz
HOYJ fYtfMmdzy 150 BIdze dzOrntsyHjdzdw ftsH Mo jlsdz (tedm
HO d G OIs! Mw yYJtegL 5 d&ddz f smdzj oCdz¢ yjdedw Mmoo jlsO
OHOY sOYyPdHEddzr otsdzdzr Mo jIsO, § sdzdzsmilss ¥ MO2tw60O (
Clsts MowL Odzets M Isjd3, uybts JjMmdzd fshislstej s 1500 tcd M
dzdz d o Mt dzdzsmisd k2 Csd2z2mMO M BOSMHdBzRBSdE 9 56
BOCMd Bz dzOd3d © 478 dzd3 d 565 dzds.

WW"R“""”(U;“'

i ,M.M %'n
AL ll‘l
Vﬂtl hrJf" ey By h

7  d3d dz, 34 d&3ddz, (totsd3d 117 dddz, OH
dZsydesy Lt Hdzj @ dzsdzz
sl CsdzzmMztctheo j dz2 OH OY Is Onpdids 2¢ H dzj o dzts d3kz
tdm. 4. ¢HOfISOYdY cdzOLO MO2t’ @IS EHPEBIz L s OC
Fig. 4. Adaptation of saury's eye when using light [3]. Comgilethe authors

lod OHOflOYdd § Mmojlsk HJOdjlte ddd ™ ¢ d&zOL O
s seydsdz0d ds tehlsk Hddd osddSd E&OLO [ 3],
Csdzmtse, StdetsyjS d Misjtydyg?2, Uyt §tLotdyds b
SBOBGIOI! Bmd "d2 MijSlktt Hddd o tdd 8BOS5HPS dzdzj |
dzd&s (M. tdfm. 2).
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Iy {1t fsLosdwjls fH] &zOI! tftcjHjdy dzdzr | 9T 9t
dzdw MO2ter ¢ MEHdkk, bHjtyOdd: jj b BielsO fzH dzC
otcj i3j dgj 3 OHOYIsOYydd, Clsster j fdoj HMIsOodd3 Mdzj HEzZ®

1 liftedodzj yd dzdd mMOAter € Btstlskz MkHdzO dzj 5B - BH
495 dzd, Cwlstster 2 BdzdL 8¢ BOCHMdBEzREZ oatsmftcdwisdw
dlsmMw MO2tts?2 o Ijdjot?2 Lid, fHted 1 Issd3 Mo jsls IsOF
fsLosdw il dMmfsd L sea 0! dhstsyddSd MollsO Hdv it
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12 smdzy ftedodzj yd dedvw mMoO2ter ¢ BBtlslkz MEzH O f L
tcOW H LISV dHCz, 1 sO OHOfIsOydw §gEdin SEZOKRY §f tad Ot
495 dzd3, dets d btiBlkjl dOddudd EZO6EGH JHziEO daddride]dds dl
dzi cts M jStcO;

13fsmdzy OHOfIsOydd MOAter ¢ Mo jlsk IstejBlzE sw d
dzts f BOCHG(FRzdER.dG3 Yylsts f sL o &Y j i) Okl jz BHsjetsOd dnkz H
fjtcioBHO oHEA BBtclsO fYtsLodwjls j2 d EfrtHdls!
OHOf IsOydd ¢ Isj dgdetslsj ) ;

141 CO¢C BrMdzs Bl yides [ 5, 6], dO L OS¢ dz¢ ydls,j dz
CteOmdesets Mo j Is Odzjods) f2ts diy oL jizly IsdnWiB @Y fiadk, tsdgj fSs2fsh @ s
MO2K0O Btdzj ] fesHtsdydIsjdz des EZHjYdoOjlsmw o Myt
sB d&zOo dzd @ O Isfyw .

10 shdtsej tIdn HOddz = f Eyjlstsdd 2 0O0OCIjted Mmls
ML HOdd® dgon Ilsd&z@ dftfs:H

1) dMmf sdz' L 59 BEBW(Rj& jtclOtnlz] Q4 tzjGdd Qs dzBo/ R dzj 9 dzts 2
Mojls), Cbtster j ekl dL dzkzyOls! hMdtetsCd?2 iME)c st
toj czdzdtetseo Ols! Mmtf j CIsts;

2) dmyfsdz L s Ols! dzgj MC sdz' Cosj sORf ts HNs dc OH diats 2C @iz
M Eyjltsds dr tBtBMh O hdR M jSCltetse dL dzzyj ded v .

Il ctfiddd f§todd dz"REBW, MOY sEBY®BHOEZ O0dZOEZJL d~
ftoeddzj dgj dadj desmddzts dzj o ff sdzdzi B s RERNGJONRGAE IS? BAEDL|C
Mdzsy desy EftsOddPdedlzj dzdes M tsBr ydzr @3d Mo j IssH d BH O d3¢
EftcOodzves hdn COdOdzseo, drn tOL BN jddj dzO dz¥ Mistcj |
Ylsts Hdzw ML HOddY Hdzj odesets Mo jlsO dmftsd L izjIlsfw
R,GBHSHdsfds j dz' dz' 2 Mo jlssHHA 2 dL d&zyOlkj d ) & &
RGBJdjsls dzj Mddz dz 2 Mo jWeds® SR st “sHsts® | B tOdz! diisjH. k2 o
o jlssHREBWdEpSB R sH dBs S tjHjdvis: di SsifsdssClz
Zso " 7 M Qdddsh OH! f Odzj dzd Fyoty deysia@ tgHdsjols 10 |, 748698 adis 2
dzdz. [HdzeddZ3 dL fSHAatHEtSe wWeodzw jlsfw dMif sdz L 59 Odzd §
gL 3 dzvv Mddzk s O iy dts MtsL HO9 Ols! ©OL dzd ydzr 2 My

[ Mizd ©OMd&Okdoe Ols! f tetsyj MRBBWak {f g linj jdiifivé sigpdj Is
kts Odzétstedlsds f teO@o dzj dzgd™w fydzj Hizs h g2

-ftcd 11 BEHJjIs tOBtlsBls! Issdz ¢t dL dzkyOlsj dz
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RL st dMmoOdzd v RGBYWiNGA dz jzdeds, Ylsts mHEEO adsjsshetdsH dtfds-
OB r MddE ¢ & jigeddds@otd o Otcd Odzls © Hdzj o detse s Mo j IsO,
Yyj MmO OHOfIlsOydd MO2tr ¢ Mejlkz d CBEHO {IsO OHO

4o jSSHdBH' Hdzj odesets Mo jIsO dgjsBrtsH B d MY tsdz
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sisdtsHT f) L ) dzy dzdz” B Mt j S Ilstc Oz .

RL HJdOcttOdRRd (tedfm. 5) MmMdzjHkzjls, ylbts dzgj sB - SH
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tesets CtsdzgzmMO 565 dadz, MY j S Isted fils. O CBs.¢ tsu tfinjo §j ldstds H fif ds H IOts
d&3d s BOSCMd Bz ddzlsj demdoe detsiisd o HJOY OL tsdzj M de
ftcdodzj Oy MO2twk dO fjtotsdy 1 IsOfj d OHOfIlsdetse O
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tdim. 5. 1 dOcttOBBO twWOMftej HY dzj dedWw ddJdzlsj deind o desfisd
(OolssteMC d?2 todmMizdats§)

Fig. 5. Diagram of the distribution of the intensity of the luminous flux at different temperatures.
Compiledby theauthors
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tdm. 6. 1HPEELOBBPREO ddzsj dzlhdo dzsMmisd Mo jstseasets § BSIsts
Htseo BJ dzbets MoQdkiOstc@dgdyls ©Oo dzj dzts
Fig. 6. Is a diagram of the distribution of the intensity of the luminous flux at different temperatures of white
light LEDs.Compiled by the ahors

[ 2 OHOflsdtetseo Odzdese s L tej dzdwVw MO2Ater dzj 5B - BH J A3t
BOdz dzf & Mddedd3s MY JSlstesd d M BOSMHdBzEBSd ukze Mise d
gL MfjSltetse Bjd & Mo jbsHdBHEBSe (tdMm. 6), t@Odse
kktes? 3500 s, §smMCtsd Ck d&jjls KOSHdEzdE B ddyJ
Mo jlsO. 1 tMitd Sk E Mo jlsHdsHO ) Isj ik jtcOlkztcts?
fsylsd tOoadzr, k Mo jlsSHIBHO M Isj B JjtcOkztes8I 3000
565 dedz Bgide' hj, yYyddd & Mo jlssHdsHO 3500 5.

ddzj HEZE D j2 LOHOYj?2 weodzw jlspw tOMftcjHjdzjdedj Mo
or Mistej dzj dzs MiIste, HdzW " jddw Ctlsstets?2 dzO0 tedfm. 7
Mswdkd ftod BSHJZOCSotsdz BhHEtcata@Mttslst Gy Bserj s
dzs MistctsB ggOMist k2 MkzH O, tBKOL o OdzgdzOVY EZcdzsdz O
BOdz' desj Mo jltsetsy ftsdzj Hdzw 12HOjOtc yddogzd[v1l 1] Q2 tef B dirAsh
COdz zOV feisgzOMY™ ) § @dtezj uSj digrv dgz, OCy | BBEOL St
dzdv Mo jlkO Mt 4, ftod ktd &ddd B3Ok doOv fe jh
0050, 1 € [ 1101, j tafdfeiijldexfBixzQv , SBEOL 5o OdzdzOW Lk ¢ dzts o3
dZzindls s tsie jh j da&sfds de te3gydg "G, W52C. 10 tedfm. 7
1 d Mske jkMsokshdj ked §68S0L0d MojkOlsdyj ms
Hso OdzdwY d dr EkfmksOdzsse € d.
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Fig. 7. Is a diagram of the distribution of the intensity of the luminous flux from the lamps.
Compiled by the authors
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Abstract.For the first time, the species composition of parasites in fish and gastropods of
Chan Lake in Vladivostok city wastudied. Fish from the families Cyprinida€arassius
gibelio, Hemiculterleucisculuy and OdontobutidaePgrccottus glenjiand gastropods from
the family LymnaeidaeRadix auricularig were examined for parasitic invasions. A total of
five parasite spees from four taxonomic types were identified: flatworms Platyhelmirithes
Trematoda,Orientocreadiumcf. pseudobagri roundworms Nemathelminthés Nematoda,
Rhabdochonap.,Philometroides moravecciliates Ciliophora Trichodinasp.; Oomycota
fungusBranchiomyces sanguini$he parasites found in the lake are typical for the studied host
fish. In April-May, high mortality of crucian car@. gibeliowas observed in the lake due to
infection with gill parasitesTrichodina sp. andBranchiomyces sanguini€xtremely high
infection ofR. auriculariamollusks with cercariae of trematod@spseudobagnvas observed.

The methodology and mathematical expression for counting cercariae emerging from mollusks
were presented.

Keywordsichthyopathology, malacopaitogy, helminthiasis, cercariosis, trichodiniasis,
branchiomycosis, rhabdochonosis, philometroidosis
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Tablel
Ichthyological and parasitological material
RMMdzj Hso Oczd [BN jj Ctdd| | OOy Y dzdz j 14Lof§”y@@r
Mollusca
Radixauricularia | 52 | 8 | 44
[ rgr
Carassiugyibelio 10 9 1
Hemiculterleucisculus 15 4 7
Perccottuglenii 26 9 17
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The schematic representation of Lake Chan. The collection stations are highlighted in red squares.
Compiled by the authors
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Csdzdyd Msoats Yyt Oted?2 o dBJddhzd HiMwisd §tew Bskzac !
MtejHdzj ets ydmdz0 yjtes& Oted?, ftcdrsHWhda Mmw ZzO f c

sftcjHjdvdd f dsh OH! yohed 1jbted d €DEmMYYEE &) O dze
sHdze yYyoh ek 1jbted. ABtoBBzdzO Eydlsr a0jls yjtes Oted?
fsCtsw d fjtejHoadeOshdomw fjtojtfcdt Oddjd 5 HBE
ftow dBskzetsdz dgr s MjSCydwdsd f¢mtcjHMmlsatsds ote@&h j ded W
ftsete h detsfls GHY 9o MtejHdzj d3 dzO tHdkz yYyoOh Sk 1 jI
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Abstract The analysis of the fishing situation is presented, which showed that the main
fishing areas of the Far Eastern basin are the Sekiuftsk and the Bering Sea. The main object
of the fisheryis pollock. Commercial value is also represented by 35 types of aquatic biological
resources, for which either TACs or recommended volumes of possible catch are established.
Discrepancies between permissible catches and recommended ones are insignificant.

It is shown that fishing vessels of the RS, STR, SRTM type showed effective work in the
fishery, however, there are not enough vessels for deep processing of fish. Despite this, fisher-
men increased the output of pollock fillets, which was achieved thritvegimodernization of
the fleet and the development of coastal fish processing.

The study resulted in obtaining new data on the region's ability to develop the TAC, in
comparison with the volumes of recommended catches and the degree iaighairentation
in the study period. The results will allow developing optimized models of organization and
management for improved management of underdeveloped and poorly developed commercial
objects and will contribute to the formation of a new approankdat improved management
of the technology of extraction and processing of aquatic biological resources.

Keywords:fishing areas, fishing situations, aquatic biological resources, pollock, TAC,
recommended catches, fishing vessels

For citation: Boitsova T. M., Boitsov A. NStudy of the fishing situation for the devel-
opment of aquatic biological resources of the Far Eastern. t&sentific Journal of the Far
Eastern State Technical Fisheries Univers2§24; 70(4)115 123 (In Russ).
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CtcOB tWOo detsh d {f rls?2 2 SQuig ®e tog S dztsfiz@z' dzr 2 , Ctcj o jIsC O Ist
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cdcOodlsmMS d2, dwsemMCdj cwiBjh¢d, ItekzsOyd, ¢E¢kdC
fnj ter 2.

1dtwmtf j Cilsdo dzr d3d tc 02 s dzOkzH M l4f s ddss & ldAC @vo davts dg@nw ¢
HdlsmMw o OCo OSBRI Jtohdeatds yojls o MiBYW Y BHLBdE s
tedt vdrtset BEJjOdRO, fHtoddjcOshkzs ¢ otMmMissydsdkdz ft
SEROdRH steMSC 25 .

ltesdzr Mjdz 11t M EByjbtsd ftesdi Mdzse 52 H HOHBY dats
YOlmMS sxctc®degf ydo Oj sy dzj Htseats?2 tBMisOdzse €52 . I
ofMicects oL OMfjCHjdES® yYOMmisd 1 jtcddzctsoa O dBsteWw, GEHJ dzjH
ftesHodeOjlsimwy 2O ¥ ¢ [8]. 1 1 jtcddecsotsds ftesdzd o i
Jsmuesd HedykMddMWw O Mjejt. vOECyj ddijslmy e
tcr BsitzsoMmMlsoa © HAzW | Odz! dzj o SMisBydzsets " BS~tSL W 2MIse

l jteddeesaitsHdstcjJL MO = Btsdz hdr dd cdzzetsSdr
B3, BOC fimd k@RRTdzO "8 |6.dzlzle O3 B JIsOjIs BtSdZj i 4
jtoyd Mk yj dedesmis! fJtojHMlsOodzwels BsCtsdzs 35 |
ijorij, bttimMiserj, CORBBOAssr j, IOCYJ HEBBM 9

0@ o
-‘3'q_

r THHsESBYg ClIsr, dO Ctltster j kMlsOdzOo dzd o Ob |
soOd3 (Sotslsr), d Bl jCIr M toj ¢ sd3j dzH Iz,
jshdj o90ydes] ftesd Mzsets] L dzOyjdedy, Mmesh
Bsd3 H dzvd of.L | Ividsts[te O Wi tsdfrdsiasvfd®, € OC f tc Qo  dzts,
OMO Ctlsstcr n» dzgj bteiBlkzjl SCdstesdy, ®K&OdAs
j tcOsdodetsets EZftcO@odzj dzdw [ 3, 9] .
tSfI‘]dZJHdZCfJ 5 dzjls 61 % kdztsotse oMmMjnmn o9dHEBHO
drsHd d&zsfy! dO0 &BJdsow d dshsmjer j [ 3].
jtodes? (dLdgi dzgjdzgdJ HBs 50 %), vyl wBi WwMhd
terB": keojddyjddjdz sBI Y BO o' dzso O f
ydes fMudlsOls: dMmCdzs yjdzdd d@3, S BEHO kdztse
51 Isrfp. 1), HBMisdedzzeo BOCMdBEZRZO L O
j dzt dets MlsOB ddz' des?2, BOC M BOdz! detsj tsilsC dzts dzj
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Table 1
Dynamics of pollock production, thousand tons

vjetedbsdW 2018 2019 | 2020 2021 2022
{iA 1 BOMM]2d 1663,4 | 1708,4| 1813,5 | 1734,9 | 19211
Vizse &I efyj n 1| 46,0 483 | 494 47,1 52,5
Mg 2dzj, %

vsdzdy Jdzgd] bkEdzsetse dBddelsOwW o 2021 ¢ Bl wWhdaw j s
Wk, dzjHtsoaOwV BMisOdse SO dOMiskzf OzO tOdz "j otcj o3

lted SftejH]jdzjdedd MisfsSEAR] derelad & Odzgizvr dsBi | GO H S
Ud MSdddd kdztso Od3d tslsdzjy yd dets ftejor M jdedd o dzOdetso ™ n
G dz20 24 % [3]. ltwdyddz twwOMrtsyHjddY MeowL Oder M
Cdzd 3Ol dud MEdna d & tsdstyenddzdduny Srknd O Sdls g tplz, te fififlz” dsd
Msstetsdzg” HEtsBr 9O h drn Ctdisf Oded?2 d Hts.
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Il Ists 34§ otjdw Motskdash jdedj Jruv d tj Csd3j dzH 59
MCdd3d bkdzseo Od3d Ml @ IsfAY 20RAYEIs dz' dz" o5 (81 % ¢ 1
bt dz d dzOMa2 f ly Isj dzrotg dixdjtd t8 ool tizgl d o0 © " dzO olfydyig isj Ko
sBi j Cledsromdi@ v MlsOdetse dzj dets, ybsts MmMisjfjdz2 e tsj dad
fndzd % d dW d kejddydddy Bl jdtse [ruv, O IOCYJ B

sBl jJCIs
vOBdZdyoO 2

rsfemisddyr § d g Ssd3j dghlzj 3" § kEdztser , 11 ¢
Table 2
Permissible and recommended catches, WBR, thousand tons [3]

vJtetedlststed v 2021 g¢. 2022 ¢

Imdel {ruvjtdsSesaqg Imig [rvu|tdfsg

Hizj &3 Hizj &8

lifms 11 BOMA 43211 | 2963,7| 1357,4 | 4457,9 | 3092,7| 1365,2
[ sdzv  tsis sBf 709 69,2 75,1 73,2 77,0 78,8

I OfMnatsyHijdd] &ixHEZ HosfbMisdh &3d d tj Ctsdj dHliz]
5,9 % (lkOoBd 2).

[ Odz! dzj o sfplstsydz" 2 tjedtsdz wWodzv jIsfqpw thdzchdes a3 tor
dzr j wsBi Y B [ruv (95 %) {tcdBBH S fifilj3tO%®,7 TldehH iSO (
COodz 1O tc%, SCOIBBBEZOLTEBOBH'  1d20oW)GE O 3] . RL dzdrm Istsdz
l sfMiss¢ ] HBBMro9OslsMw: d&ddzlsO2, COd RBOW' sl ad®p Oc B
otso 9 tA); COBBOd , Mjd' H! d C@HOBEY MfO2 ®22A dO.y(
Htsdzte dBddzelsOv Is BN jets tsBi j B3O Cotsls dzO ofMmj odHT

[BhOW HddZOBJSCO tsBi jBO orf dztso O H ¢ Tcdilz' dasidizzy ts ¢ |t

(rad) € 2022 6. B8 MeOoadegj dzd® M 2018 6. MmMdedL d dz
TdzO 6,8 % (lsGBd& 3) [ 3].
v OB d&Zdyo 3
[ dz2OBdC O tsBi JBO HBBO2YY daf, LO O 1B
Table3
Dynamicsof FBR production volume for 2018 2022,thousand tons
v Jteted l4 2018 2019 2020 2021 2022 e8¢0
dzdJ o
¢c. ¢
%
t A 4905,7 4735,0 4683,6 4734,1 4572,1 -6,8
[ AJ 3599,8 3506,8 3621,5 3629.0 3595,0 -0,1
sdMmisj dgdzr 2 OdzOdzdL MJj L sdzdesmisd f Bts BOGRE ( i) C s t
Lisdzgy d&OdBBdzj j WWjSCIlsdodzkzr tcOBBlsk 5 tsMmetsj dad ®
fn c1le*5hc[c; Isd i 2ipz HUs 0 TI2[dftud0f T Wt %; T &0 [ %7 8 Yo
ftas5 % Ji4uv¥;, [re, [4t%,(ls@md 4).
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Table4

Seasonality of fishing activities and types of vessels in the fishery [12]
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[ OH j C OBl O @ PV
vieg ff V)
Idizzg?r Ut Odzts o
H | v
t o dzt ot o
C dzo THigj' C O|s O3B Odzr H Odz' idgjrout
v 4 tefiizfcrdu
prytded {rv
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[ OH j C0OB1 O O PU b dzt totcj ©
vieg ff v
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| v
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. v § tefizferdu
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1 rytdgj [r v vtcOdzts o
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Bsh detsls j 2 65 tsBi j CIsOdPtlf todstsy" Wndia©ls @ ' wBiPpHgidaazdhjse ts
] sOByYOkmetsd Sttdj OS¢ i dasdeizstlstsg dzte O " § fhsH s
sCtcke® HBdY MtejHddr ©r BSHSBMr 908 h di MkHBe Ml
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MowL Odzr IstelkzH dztsfls h oL Bsy desilsMezOtcg @A s SCHOIsY |
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flso j dedets  slstej B dzv PWIs tis ' t8 QEOW | df@sdedz®C ytg™we O: W d dzj
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dztsdz tor dz€ On .
17 dzd ftese j
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Bj kSO ks 15
SteC Odatsdzj f Is q ¢
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Abstract. In addition to recently published data on the parasite fauna of fish in the
Artyomovka River, we identified the species of gill unicellular ectoparasites in three individuals
of the Amur minnowRhynchocypris lagowskifom a part of the Artyomovka River near the
village of Shtykovo. Previously, seven parasite species from five taxompoips were found:
Trematodai Crepidostomum metoecgulllocreadium khankaienseCentrocestus armatus
Cestodai Proteocephalus exiguusMonogeneai Eudiplozoon nipponicumNematodai
Camallanus lacustrisCiliophorai Trichodina domergueiNew data inalde infestation of
three individuals of the Lagowskii minnow with the cilialesilomergueand the myxosporean
Myxobolus arcticusRespectively the prevalence of infestation was maximum (100%) for both
parasite species. The intensity of infestation wiliates was about 50 cells per individual fish,
and the intensity of myxosporean infestation reached 500 mature spores, which were observed
in cysts on the gill filaments and arches. Among all the examined fish, the mitrlagowskii
and Barbatula toniturned out to berectorsof the largest number of parasite spegidsur
species each, and both species were infected with the nen@atéaristris It is noteworthy
thatR. lagowskiwas infected mainly with gill ectoparasites (three species)Batali - with
intestinal endoparasites (three species). All eight parasite species were classified by faunistic
complexes based on the infection of certain fish species.

Keywords helminths, protozoa, fish, Shtykovo, Artyomovka River, microscopy, preva-
lence of infection, intensity of infection, abundance index
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Table 1

Information on the surveyed host fish for the period from April to June based on the original
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Cyprinidae Rafinesque, 1815
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Barbatula toni
Cobitis taenia
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Rhodeus sericeus
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Myxozog 57 Trematoda6i Cestoda

Rhynchocypris lagowskii
Gymnogobius urotaenia|




{reds) AsLw2mlsets, OCoOCkd kO d fosd hdj ddesj tof B

[ ilstsH" dMMmdzj His9 Odad W

RfMMdzy Hiseo Odzdw ftetse j HJ dz zO BOL,j] dzOBBtOIssted d
Mt d OCo0OCkZd sktcOe | Odz! dzgj o sflssydese s EsMiEH(
dzsets kdzdo JtemMdlsilsO (1 OfsigizpatsOolzedj | &Z2OH J EFEMIBFES.
o0OLd?2 tsaglsEHdR sddtscts f OOL dlstsdsedyd ME s ts
Ldlsse WdECMdesoOdzd o 70 % {IsOdesdzj. 1 tsfMmlstsw dzdzr §
B ssHOB] tSCtcOhdoOdzdw o COteddddzij M WdEmMOydj 2 dzO
(BOLdsOYg e&BHPEdd st BOISEBH) , ) odjusddig O of didfXifjHsis
detsh jdzdd 1 @ 1) M WdSCMOydj?2 &Q dousjdHizg] I ddzjE300plsyHT
hdo Odedw o wOMsotstcy ddlstcOO MjttjBO® (Istedn SHJdg
sBi j Clsit©o fHE'SO J HY dz20O dz0O BMdzso Odedd tsftej HJ dzd Isj dzj 2
cOL st zbkdz BOdZO d MtsOealststse [ 7], lkMmMjoa0O [ 8]
fqedgu() sdtl j spudisce, (smndy). wbOkdnlsdul néd?
o sHJ dzdts iy tf tsfigglzj HIz8 P dr § OteOL dlssdzse dyd MSdra ddzH j € fi
Mdodesmis! ddzoOLdd (MejHdww  OBf dzdlszHO), ddzHj ¢

tdLzdz sOIsT d dr tBMEyH]dd]

1 Ot Od3j Ister L Otc Oy Y dedetsisd ter B

l sdzzyjdede’ j dodzHj S )Y L OOy Y dzdaigjntis @ o dztis ®j tdaizts 2 , tc G
dzj dzedj fOwOL-GsYj 80k BPODAatsBh j2 Mzsy desmisd o tsmj o3
Nddes © yYjbsrteyn odHOR 7 ipBabatuiatorni g dr Mdz@ d dets ddj & ts1dL)
omMiets dL ©OLd =~ M2 dL o df igpiightsaj 6h tcg ma d e Oe
U J te oTenatodad Cestoda( §f dzts € d Jj Camgjlasuslgciistris Crepidostomummetoecus
AllocreadiumkhankaienseProteocephalugxiguus s OXYH'™ 2 dL f§ OttOL dlstses My
sHddz 9dH tCanallanus ptsdz] ¢ SlAAStdZOR Hg dz © HieBzBnideR H O~
lagowskii

[ MlsOdz dgr | terB" Brdzd M jydWdydets L OtcOy j dg' 1tSH
Yylsts dL o M 2 Trieshodnadorieiueic OB OY OdzO Istsdz €8 HjowWIsdde dz
wdzO [ Ot mMEtsets, dzj Mdislstew dzO Ists, yYlbsts L OyoOfmkkzs
My dudwdydetsfls’ ¥ .

v OB d&ZdJYyoO 2
[ B tsdzdzj dzdzOW ddaW stedzOydw B 5B dzOtelzy j dzdz' 7 f O OL
dzO tsMmdetse | 5 tH@EOddzGdz! ddz" 1~rO2 dzzIsd MO d MBS O9 Istst
Table 2
Updated information on the detected parasites by taxonomic groups based on the original
data and Vainutis et al.[5]
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Table 3
Indices of fish infection with detected parasite®ased on original data and Vainutis et al. [5]
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Hjdzj dgdzr d@gd Hdzv fHtotsd3”" MdzO © HOdzdets? L tsdzj .
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ftowdBs? ftesesdzCd, dets o MmMddzkz MyfJjydW¥decd L OHOYJ,
MzHtse dzO ftetsdy Mdzy M &k ejsls s dyzaiszos ots g dits jdy dizz @ B 6 @&
Htse Ols j dz' detsfls EftcOoadzwe h drn MsmMisswdd?2, CO3HB]
LOIj &3 d@3j stsHisdy ftesasdzgC d dzO2Isd tSflsd dB3Odz! detsy tej h j
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ZOodzd yd Misets ftoesctcOBRAzd tcso Odzed W .

S O HOW WEMONQD ¥ iQda Mna doij jls dzj Sslsster j
9 Msdzsds dzOB BStey MIsOYdsdzOtedz" = MsMmistswded 2, . [ 8
MomMisswdzedw dLofpHIsdOH 2 NP $65HOMzdzr = HEBMN 98 O h
SHdzte s MthMissWwdtEs " felzdgpdgf ] L tcOQodzwe h da o
ftesdzr MdzO o yJ dzts d&3.

1 dz0 Yy j dzd j "CiViHdD yditsfo S O @dnif s tsls MOy dtsdzOte dzts @ ts

hjotss @ .
vOCdd3 SBEOL s, bLSCOLOddzgze L OadfMmddBsmis! d&isy dzts
"OYOORQI KR ihQa R a h I A®YOohQi KanihQa Mnah 8

sO0¢ C0O¢C CtdzdyjMmseots MtsMisswdd® Sihtr] gtz dedes ] tc§
ctso MdMmMlsj BO HEsMisdcOjls Moatsjcets BlsdBOdz dese s L dzO
esfisswdd™ MdMisj ¥ sftejHjdysishw dzj MS sd € dBd
- Ctsdzdyj Mlsotsdy tcOdzso ' 7 HBStetsEe o ftod Mdztso 52 L
-Csdzdyi Msotsds L OHj2Misoaso Odzgdz" » HEBH O jf;m MEH
-MtejHdzd s MElkssydz @3 9" dzso sdZ Hdzv tOMMdiZOIstcd o O
[ dzv uwpdzfetdez’ MCts2 L dy MtejHded?2 Mmzlssyds 2 o dzt
tuvf MsmMsOoedwjls 24, I11B, sHdN dhzhkd sk (i Qf@dp [ Gz
6 lojuMP fjtcdsH e Mzscots?2 HGMiskzyf dsMmMisd ¢ O0dz' d
O ftosdgr Mzsdz C Odz? BOWO o wWOMMBOIstcdo O B2 § tesd3"
dtej Hdzd?2 MElkydsy 2 or dztse C Oy HBEB MEHAO ffted L C
EHtse Hdzw ftetsdy MdzO tgQ ROV dbds O dztpots2f dHiss tas Is € ts
3y MY yoO OB slsr MkH dzO.
( Mdzd Stsdzdyi MmMlsots LOHjJ2Msotseo Odzgdzr » MEHtse 1 daz
tcOdzj dzgd2 o MmMEklCd, sOCdd3 tsBKOL A, MjHdd?2 Mkl
Mtcj Hdz] 6 5. L dd@dgd dfwdzd yj Mlsots L OHj2Mlsotseo Odedzr = MEkH
dzdls! 4 IsteOdzj dzgdvw o MklkSd, bOCdd BBKLOL s5d3, Mic]
Yyddzdj &3 Hdzv tcOfmMmdzOtcdo Oj d@itse s  jtedtsH O. [ mdzd
MEzH des alfisthgdedzd s dzgj BBdZj J 4 IsteOdzj dzgd?2 o Mkl
stster §| MEHO &kl or f sdzdedls! d3gjdzi 4 4 IstcOdzj
or dztso Y sdzdy Oj sfpwy d&zO 10 % tsls Metsjcets Mte] H dzd
MkzHGlets 5Oy HI] MEzHdts By jls or f sdzdzdIls! Istsdzt €85 3 I
Mlstsydzr 2 o" dztseo f sded 3 Oj Isfqw dzO 25 % Bl Metsjet M

rdzv ftesdir mMzso sREztedsdlz' M@ jdotshizH 2O Isdf O wt uf
Is OB dz. 1.

v OB d&ZdYyo 1
dtcj Hdzd YddnRIstis™ dzseo C Oy HBGEB MEHABO ftd L OHJ 2 Mis:
s hda MEkzHBGo

Table 1
The average daily catch of each vessel with the use of several mining vessels

%E‘ﬂz‘; 0§ t6j| [ ©2 R dz| RS dz{do Gzl uj dzlsw|[Clsw i W B [j S OF
1 8,92 |21,06| 26,48 | 52,88 | 45,07 37,00 34,82 | 23,63 | 20,70
2 8,92 |21,06| 26,48 | 52,88 | 45,07 37,00 34,82 | 23,63 | 20,70
3 7,13 | 16,85| 21,18| 42,31| 36,06 29,60 27,86 | 18,91 | 16,56
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6,42 |15,17| 19,06 | 38,07 | 32,45 26,64 25,07 | 17,02 | 14,90
5,35 | 12,64| 15,89 31,73| 27,04 22,20 20,89 | 14,18 | 12,42

s zB3dzOtdzr 2 MtejHdzd?2 MElstsydz 2 o' dztse o fMmj d3d L OH
Is © B2dz.
vsOBdZdyoO 2
HZzBd@zOtcdz” 2 Mej Hdzd?2 MElstsydze 2 o dzse o MmJ di3d
Table2
Total averagedaily catch by all mining vessels

R

df toj|f O2 |[RY dz/|RE dz/|pOo G lzluj dzlsW| [CIsWE L BW B[] § OF

NG@
T

8,92 | 21,06 | 26,48 | 52,88 | 45,07 37,00 34,82 | 23,63 | 20,70
17,83 | 42,13 | 52,96 | 105,76 90,14 74,01 69,65 | 47,27 | 41,40
21,40 | 50,55 | 63,55 | 126,92| 108,17| 88,81 83,57 | 56,72 | 49,68
25,68 | 60,66 | 76,26 | 152,30/ 129,80| 106,57 | 100,29 | 68,06 | 59,61
26,75 | 63,19 | 79,43 | 158,64| 135,21| 111,01 | 104,47 | 70,90 | 62,10

Gdw(N|k|Fowm

dbdzestedlsds sflsddsdL Oydd teOMftej HJdzj degdWw MmEzHtse Hd

zOAd. 1t dLojMisdy &3 HOdedzr &5 5 Ctszduj Mlsej MbkHTGT
MEHO o9 jHEls f tbtdsiziaflss Wntsdejs,Jtctso Sz Mkzutses Y8 kBT

z0O0@t OMftei HjdzdIls! MEHO B &MY yodz OB B i kY
d f dRdddedBdLOYdj?2 LOHj2Mlsotso OdzgdW ©Hdztso toj d3j dzdats 2

ZOBr dzv COYHBGEB IO HBBY OBOW) dster M wzdzO toclf TZB 1AAE
Motet Isjrndzaduyi MEsets BMdzEY do Odzedw MmEH d&zO.

ZOG 4. 1 tfbtesdl! cwOWdS CcBHBOBGER tjyddBO OB

I SHBsa 8?2 twjiydd3 tcOBfsisT MH O MmMmistsdls dL dzj M
mikzH dzO:

-dzOR sy Hjded] MEHAdO o  stlfiskzjisddls jaz'tcdgOfsly o O ¢
B Mzsosets WkzslsO d LOeadMmdls Is sdfO HBBM 9O h jcets

-fJtejatsH MEHAEZO L ftttlsO BOLJtso Oddwy o 02 sd
fstclsO BOLJiosoa OdzdW HBs t0O2t5dz0 ftotsdyr MdzO d destedzOIs

-9 JHjdedz] MO d ¢ jtod ntSHT dzO f jtejctelzL €2 ftosHizE
tcr odzgsets ftocjB" 9 0OdedY MEHRO o dBstej d otcj g daj A3, &
sBtcOldzts o f stels BOL Jqese Oded W ;

-Bjytej2fmMseatsj kjrdduyjmMStsj tsBMdzzy d o Odzay j dzethytzdg @0
sdo O3 tOBBIsr fosdy Mzscosets Whztsls®O d LOsadMmdl sis

-toj s dalsdz | tOBtslsr, Hdzdlsj dzt detsfls! L OoadMmdl s
Yyojs oretsHO MEHdzO dqL + My zOIsOydd.

lMmsiotej d3W daj ftoj tor o desets fftoj BTN otOdhgfbvH dzO .d3tstcj H

O--Totoj d3W MlsswdeC d MEHdO o Hwlskz Hts d fMmdzj fte

0---istej kW, diteaitHdds] MEzradz O fjtjrth i
B MdzO d B OIS dats.

O-xTotjdBY &BiNtj2Mseatsets IsjrddyjmMisets B Mmdizy d:

0- ~TotcjdBY oo jHJjddVw  &zOdgso'™ =» toj Bsdzlsdz" = OB

O--M--THdzdlsj dz' detsfls! f jtcotsets d olststetsets toj 2 Miso
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¢ - sx B e O 0~ 0QUMEBERBOICdzS] O tcj BY OB IS
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0--+ 0M--. O0THAII] d dsimils! COyHBEE tj2MO daj HISC

tcr odzsets dzOR Y HjdzdwWw MEH O o dite] .

[ dzv teg " jdedv tOMmdisistej dzd®@ nf teots cigO dgdety Az 1@'jLO d€djL
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# Toposoii pescim paoTel cyama — [m| X
JobBeiBatoLee cyaHo Onucanue rpaduka patoTel cyaHa
Mpombicnoean soHa: Cesepo-Kypuneckan Bpema cToaHkm B nopTy: 5 aHei ANA peiica(oB) CBA3IAHHBIX C NPOMBICIOM KanbMapa
Tpaeoean gopora: 2 Bpema Ha nepexog: 4 gHn Konwuecteo peiicos: 1
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The schedule of the annual operation of the vessel. Conipjldaek authors
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FISHERIES, AQUACULTURE AND INDUSTRIAL FISHERIES
Original article
Marine biotopes of the Far Eastern basin are the source of the yea€®hodotorula spp.

Inga V. Matrosoval, Ekaterina M. Panchishin&, Nadezhda L. Kornienkc,
Anastasia A. Politaeva

12,34 Far Eastern State Technical Fisheries University, Vladivostok, Russia
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Abstract. In aquaculture, the use dlacterial cultures is seen as an environmentally
friendly and coskffective approach to growing healthy, pathocgesistant aquatic organisms.
The search for new highly productive yeast strains for the production of probiotic preparations
is of great impdance for domestic aquaculture. Based on the literature review, it is determined
that the isolation of marine yeast Rhodotorula spp. is of theoretical and practical interest. The
characteristics of the studied marine biotopes of the Far Eastern basime@siern part of
Kunashir Island) are given: sea water and soil (depth from 0 to 35 m), aquatic bioresources
(scraping from the surface of sea cucumber). The article presents atlases of isolated cultures of
microorganisms, including yeast from the saken from a depth of 0, 5, 10, 15 and 20 m and
scrapings from the surface of trepang from a depth of 0, 1, 5, 15 m into the hall. Calm (South
Kuril Strait). Out of 20 studied samples of marine biotopes, 7 yeast cultures were isolated pre-
sumably of the gersuCandida spp. The results of the study showed the absence of the desired
species of yeast culture Rhodotorula spp in the microbiological cultures produced. Based on
the analysis of the literature and the results of our own observations, the influengeaf-e
mental factors (season (summer), water temperature, salinity, depth, uneven distribution of or-
ganic compounds) on the distribution of yeast of the genus Rhodotorula spp. in the objects of
the studied marine ecosystem was assumed.

Keywords:yeast,Rhalotorula spp biotopes, seawater, soil, Far Eastern sea cucumber
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¢cScientific justification for the producti o
of yeastRhodotorula sppintended for the cultivation of aquaculture faciliBes
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HdzZw dBdescedr o BHAZ » B J MY 549 5 daty i Isod cdlzizdstizdptyf HiHO dite(" &8
dLizyjdedd { SBsdzscdd oBSHMZ -~ HEsSyyJ2. 1 0¢fdzjde" H
dzdL i3se, wBdlsOs h drn o d&stmMidr d ftojmd = otHE] RO
dzsilsd dr 6JitctcOWdui MEtsets tOMYftc HY dzd ded W Is j tel3s dzts h
fJjtcOkztedz” d3 EMmdztse d WV d3.

O dzOdzdL tBh Jqtoedzse s BOLjtedOEZO B oadHtsoatsd3 MisMis O
otsets BECjORO YCOL 90, Ylsts dzOd B tsdzj jCantidaf{ tc s fi
gullli er mondi i, H . p ar Lpaclsoatbidus, Debgomyces kloepkeric B.I i s
Subglobosus, Rhodotorula rubra, Rh. glutinis, Riucilaginosg Rh. minuta, Rh. aurantiaca,
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The material used as the basis of the work
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Fig. 1. Map of the sampling area (Spokoynyy Bay, South Kuril Stdtnpiledby the authors
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Fig. 2. Universal yeast isolation scheme. Compilgthe authors
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Table 2
Atlas of isolated yeast cultures from the soil in Spokoynyy Bay (South Kuril Strait)
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CdzjsSd Ctekzedzs? d o Odz dets?2 W tstod3.

RL dmfdzj Hiso Ocdgdz’ = 10 ftetsB MsMEsBSO M o jten d
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(Apostichopus japonicus
Table 3
Atlas of isolated microorganisms from the surface of Far Eastern sea cucumber
(Apostichopus japonicus

" &8 (qCwEms sl dyj Hsow
EOL slkd skOd! d 2 5C1OMSO 6 4
1
2

154



trBdetsy mtLwW2fmlsets, OCoOCkdz skte® d ftotsdy’ hdzj dedetsj ter B

MQB&JQE MsmMCse M o jtrndsMmisd Itejf Odzc ©  toj
dzd 2, dgjsBatsHdd® = HdzvW OCIsdeodaets?2 Y dLdgj HjWIs
: ﬂmBHEQBf B sOBBdZJL BO OCIsddtsdidyd Istsea, § s
908 s tMIs Htetsy ] 2.

1 OC dz8¥ ud ded d

RLEyYyjded] ftedtetsHdz = Bdtslststf so, tsistintda@ipdzdsyCad 20 L
zde) dL BsmMctdrs cdkzBddz sIs 0 Hts 35 3 d MsMEtsB S
9 dzedr dMEtsdBscets o dH QRhodisoripspp OsR A3 jS Zidks tsdztic,” © R SH
9 BBd "M j2 yofmilsd osusiiyyjudediz B JjHieds QL WEfeH s 52 MisMisO¢
l j totsW s dats HOdzdztsy dzOB dzé Hjdzdy sy dzs Mo w L Ols! fn
MtejHT : MjLbd (dzjIsts), Isj K fz@QIs Hze @ O0 tats d3, tc s gzj 2O
COdedyj Medr MsjHddgjded?2. 1 Od3d tsB dzOtclzy j dzgO® dH j dzlsd
sBtcOL YO ctokzdzs® d Mt j2 Itejf Odzc©, oL WIsr 3 M ¢ dz

1 d Mdi3slstew 2O Ists, yYlsts 9 w©WOMBRBEOr §osH ] ZzOdzdalg?2 1 €
dzfj Htsfisd e dzlzls O, mbsqb slsdzj sdls', Yt dstemMCdj Hte
sBh jlseo O dswmMSdn Csmdmsid d dJetwos s L dOyd ks

COdRd of Hjdzjded™ Msslse jlsMisabkyhdh St dsdsddy]
OB, MddL' Styd osHdy » ydoslkdr = d do &j MsO 1
Ckdz kzte & OCoOCkd skt hqusSts fdL dzOdzs € OC & G
TsH € o' 8Oh o Odzd® LHBEBO' R, kMlss2yders ¢ § Okt

o d fdsi§ls sy dzd € s o

1. {sHdqdzO ¢. . [EBXXJSVJ GtedBS¢d © W BEOSHC
1 wuwuwf. wjtodw BB 1960. 5. . 8.

2. stdmlsOdzls d detso O 1. 4. t(OLojHjded) Bazdqetsnils
1952. °~ 4. 4. 60.

3. OMMkOdz Mkl BosdEfddScsste OdzdL ise € OC
e d?2 YktedOd 1957. uv. 36. w. 900.

155



ISSN 2713-3222.1 Ok ydz' j IstekH' | Odr t6rBolkzL ®. 2024. -~ 4 (Is.

4. 1 sotyddzso O [ . R. (1 OMftesMistcOdz] dzgdJ Htctsy Y J
tetsdz? o fdlOdedd otsHdzr n B Mf-sDo tgdeS tgtig § ts vzt e § dzt] =
1 sOLuwdwt. 1988B7. v. 2. uw. 247

5. [OtetsdzddzO® ;. [. s otftesmMkz & §dlksOddd Tend
Il v Rdsdzsedd otHBRtOdddzdh, ¢R50suuf . 1961.

6. uvslsjde CSs90 1. s CstosMmis! dc O HHS tg diaff dei Yts
HsmteOQdeddzdh j // uvjL. HBCdZ CodW. ft otftshOd
SOLORMsO®RO. 10d&IOh, 1970.

7. [ teshjdtts S. | [ stemMCdj HtesY Y o MmMtstsBh jfr
e¢ts2 sudmbscd // ¢Q1Sff]0l?fntdBQdZSD-, A1 4s. 2d2d3d 1 (Byaf)™.  du .1
8. Iwsteshjdts 5. 1. sddzlsduimédy ~rOLOCIs] ted Ml

¢
mMdMmlsj &3 cdHisBdBdZted yd ME¢s2 tydmlilstc
2019. U . 41439." 3. o . 435

9. 1 Btetsh jdltst 0. s .¢. BBy M Ov OCIsdo dats
dz2" = tldztsy jdd?2 MjoOmMkstsftsd MSdr BEkrl (YNttds] dts
291 38.

10. stsfrilsddzO 1. R. [dJCtesMEy mMedj ctedsr
fjtemyf jSisder d ff) fisde i tseR O daR s ddts/c d U J 2 ) ktedzOdz. Z
33. DOI: 10.21072/mbj.2019.04.4.02

11. stfrisddzO . rR., 1 EHCO R. . v OC Mtsdzts d&3d W d
9 SH s torydgdets(y BBsted ) /1 [ stemMCts?2 BdtdsedWRyiMmS d?2
38. DOI: 10.21072/mbj.2016.01.2.03

12. stlsjdz Wdzggy . ¢. [ Mse] dzdz€ gisd dzge@G tzds tzp dzg v +
ydddwa ftedBtejydzr =« OCoOItsted? ster BO (v VY toedesjy (Bst
d34dzO fts HOdzdzr &3 t A9 // CCtdztedy MSOw BjL s Ofdats

2. 120. OO0 60.22449/2418577-2021-2-106-120.

13. [ObtsmMsea® R. 1., 10dydhddd . [., sttdz
ftesBdBlsduyud M2 d&OY O dzj dzdzsisd ¢ ®Ridgaula Benthidas O 9 ¢
I 1 jkjteddOtedw d ¢ tEBEROIdRIPI17/RTIVKA81495882024145. 7 1

14. [ObtesmMse® rR. 1., 10O0dydhddd . [., 1 tdz
H tc 5y Rhddotorulaspps dzv MY sdz! L so Odedw o RBOwdC kzdz @iztcj /
63. DOI: 10.25741/2412387X-202402-4-214.

15. zjoeyjdlets 4. 1., yvyOmkdetse 1. 1. [ ftes | dzdzt
tcddz MCsdE ftesdzdoj © rmbdzsHd 2 §fjtedtsH GBHO [/ 4
9 0dzdvw d Emdzse dw tsB d s@dzd 4 Og OJdAY tsiAf)iff)Intdafs H dizOWD jg glztiz! ) ©
MisdlslzlsO tr Bdesé s AL W2flsoa O Jils j OdetsctecOWdd. 201

16. ¢dykzdzjody ¢. ., J1tBESBO ¢. ¢. [CJjOdsdzisa
dzdtctso Odzed-g Zthof dztsS sets tOAsdO / /7~ [ 8 ) Oz v . 19

17. 1tBStse ¢. ¢. wviydddd wtsw d JjiB35 eojlsed [/

18. J1tBSBO ¢. ¢. vjydddd otsws tcd dsh g dts st @2 )
MM et ©OctdOW.2 . tsBs. 4204, o' §. 5. w. 461

19. [CYOQugpte®?2 OpzOHdd s s tc O t=dEGB wl dBr| G, 5 S
1998. 218 Mm.

2 0. r zetetso M d2 u. l ., lrhCoOteyjo 1. R t O

o

Il $ClkzOd d

b
q
fn
¢

dpostichopusspiapgoahicust i da, Stlchopodldae) z
UtGH@ZOdzqdzfnCtsoﬁ:ﬁqsfnoua@IZdeﬁsls;dzlanBGts ddzmisdIskzls©O " B dzC
2002. wv.244.. C. 236

21, 1Jlstslzfr]tsa o . R. , (Gt O [ . ., 1 0mOtylkz€

fsmMsedj Hdw MlskzHujdadsse or Mh dr ¢cBQ Osidedi vie QB3O D &d 2
156


https://doi.org/10.21072/mbj.2019.04.4.02
https://doi.org/10.21072/mbj.2016.01.2.03
https://doi.org/10.22449/2413-5577-2021-2-106-120

{reds) AsLw2mlsets, OCoOCkd kO d fosd hdj ddesj tof B

2 2. [cBBese 1. H. t(tkCsoasHMmMIsats & JtOCIsdyd MEdc
BdJ; UBH tjH.-J1dLu. -oftc fiasfipCOH PR 83. 215 M.

23. 1 Botsyddzseo ®© [ . R. stdzdyd Mise j diecdiff t& OMplE Asdj
dzdj Htetsy )y jorn BtcOddL ddse o v j todetsdy, -ls[EdListdriBifdis dd3t
¢ ¢4 u.1955.u. 4.4. 155.

24. Hai N. V. The use of probiotics in aquaculture // Journal of Applied MicrobioRif\5.

Vol. 119,is. 4.P. 917 935.DOI: 10.1111jam.12886.

RAW BtcdzgOydw B OolststcOn

R. 1. [OEOEMEsOk Bdtsdscdyi O JREGOET, ¢ @iy ud
& j Bdttjfizih ORCHOSOGIDMEZALIE O & ,

[ [ . 1 Oidg\@dgrddde@ls s j ¢ deyj UAsd T OB %, ¢ u j R dasdz
f d Is O dAREIB: 0000000250690316.

1 [. sEE@MmHGH®O s 5 ddwiildsd T O%QES cujn dsd
fdlsOdzd™ &, MisOh d2 (REOPIEEE ©  HPREIABIGANER7161-622X.

0. . ) GdeRIE®pasd dls j-fias s d OkapdiEs o | dedzs e s H § Otels
skter , GREOBNGER?2 MsktolzHddS @RI R8I0 dzj dzd v |

Information about the authors

l. V. Matrosova PhD in Biological Scieneg Associate Professpread of the Department of
Aquatic Bioresources and Aquacultu@RCID: 00060001:53164955.

E. M. Panchishina PhD in Technical SciensgAssociate Professor of the Department of Food
TechnologyORCID: 0006000250690316.

N. L. Kornienkoi PhD in Tebnical Science Associate Professor of the Department of Food
Technology, Senior Researcher of the Scientific Departr@®EID: 000000027161-622X.

A. A. Politaevai Head of the Scientific and Production Department of Mariculture, Junior
Researcher ohe Scientific Departmen©RCID: 000600028417140X.

dlsOls' v sk (IiAD . 80 B4 HOBY B tcj dzO (IRIN).AOP4; toj Y J
ftocddzwsO € 2pEIRI4.C Oydd

The article was submittelll.10.2024; approved after reviewid$.10.2024; accepted for pub-
lication 26.11.2024.

157



1 Okydzr j IstczHr | Odz' tcr BoOo ESBL6®. 2024. ©v. 70, ~
Scientific Journal of the Far Eastern State Technical Fisheries Univ@@24.Vol. 70,no4.
P. 158 168

t341vdtr mircuwul [, oéslosuvf2vutd R L LS 3Z2] (1

1 Oz ydzOv MmlsOIls+ w

L $639.2.081

DOI: doi.org/10.48612dalrybvtuz7202470-16
EDN: TEBQVO

[ YyjdzC 0 o dzdqvw dzdV EZcecdzO tsBr o9 OlO Mmjlsdzer a3 Y clzlist
dzO Iswigusjottsdz” | R~ OteOCIsjtedMmisdSd

FOddz | Odgj@e' Hjdadfdzi S MOdzHte G dzHidej jody vYiBlkhjoe
tod dzO ¢ dzHtej § 9 82O [ & jOUsj dBls['dg0o @ 9 ¢*j dz' j o 2O [ ! 9 59
2345 Odzd dz dzG e OH MS d2 cEBmMizH Otemise j dedz’ 2 Isj n ded .
t sfmmdw

! savin@fisheringcom

2 copypastof@gmail.com

3 karinaterentev@3@mail.ru

4 ekaterindvova@kigtu.ru

b dzdzts Is Ofyffdets o dats?2 Yy jdz 8 HOdzdets?2 MilsOls! dW @C-dzv j |
ststcso, nOtOCIsjtedL zs hdrn ftotsd Mzse zs &OL d dalz ¢
ctsdty] j fdz" | R OttOCIjtedMmisdSd ftotsdyr fdzseo 52 dBZOL d dz
dzr &5 W OCIststcOdRBd, ~OwOCIjtedL kzs hdd3d f totsd3’ Mdztso kL
wo dzw b Isfpw EZcoas@ac BBIS ptOEIPIs S d Mmjlsder » Y eklstsea (ff
LOGtczL SO MBjcOsh j2 ojlsod) 17T dzd MtsMmis 0o dzj dzr
tcdd3j delstseo, O ISOCY | fMmistesjder ctwOWdyud MSdj L Os
swceHpap f dz@ = - Otc OC Isqrtwaftinds RO M deds'dzr thls - OtcOC Isj tod fr
sBroOlO. 1t tjLiEzd IsOOdB + S jtoed d&3j delsOdz? dz" = d
tclze h dj L Oo d i dipasififfldd Rls vReGt@@L Is j ed Misd &  ff tots d3r iy dzts
odMmddBsmisd fLotsdvls ftoddd O] dNE IO s il HE st
dzj dzd & 1OCdr d&ON d dz.

sdzt ud o' J f ety Qzso OV ROM d dzO, ¥ § dzgE MOt P
nOtOCIsjtedMmMisdSd, Mjlsdes?2 N cEkls, kEdtsdz sBR O OISO

1 dizOG sH Odsifijlsief :dzz® B dzOG tsSH OQtcdzgsMmis! o' Oy O o
odulz ¢ j dzgj tcOdz' dats[d3lzc AHAgjj tE disdiscte o j[tdo dMé L O o] HES
ftesojHijdzdd 1 SCMfjtedd3 delsO, L O ftoj HisMIsOo dzj dzdzts §
tod d3j dzls O.

AN dOdhd cedndf Hiso Odedy o' f sdzdzj dzs © t6OdBE On

dZsets LOHOdzdY 5 Isjd3i ¢t OLwOBISCO WdLdyj MSdn
Hjdzj2 ftesyjmmses  CMf zOOydd Hdbkses d oL d
rdzv ydlsqdteds@aodfaziEwl . 1., . vy jbBlrtcjezlsdPjo@®@ s. o .

[ YjdeC O odzdwded™w EZcdzO tsBRroOlsO Mmjilsds dzsy § i tizts gz
TOBOCkjtedmMisdSd // 1 OkzveRdy FOZHISGIE®dz o Bo kL
©eOQoddz [. 1., vyjiBkhjo ¢. ¢.,202%s5 jtcjdzls! joO s. ¢.

158



{reds) AsLw2mlsets, OCoOCkd kO d fosd hdj ddesj tof B

FISHERIES AQUACULTURE AND COMMERCIAL FISHERIES
Original article

Evaluation of the influence of the wrap angle of a network harness on the traction and
coupling characteristics of a grooved drum
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Abstract.The main purpose of this article is to study the influence of factors characterizing
a fishing machine and fishing gear elements on the traction characteristics of a fishing machine
with a grooved drum. The main factors characterizing a fishing machima grooved drum are
the girth angle and characteristics of the mesh bundles-gzo8enal area, loading of the escap-
ing branch). Tables of the results of the experiments were compiled, as well as graphical depend-
encies were constructed, and the depanigs of the traction characteristics of the fishing ma-
chine on the characteristics of the harnesses, on the girth angle were obtained. According to the
results of experimental studies, approximating dependences of the traction characteristics of the
fishing machine were obtained. These dependencies allow us to make appropriate recommenda-
tions for the practical use of such machines.
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Tablel
Experimental data (averagevalues
1 Ozl § O swetsotsj Efdddj, kN (Pt
9 § IsleNdS) [Hddz [00 yck| uvted NG| vjilsrtj
Vetsdz sBA9 OO 135
0 0,05 0,15 0,25 0,35
0,004 0,15 0,3 0,3 0,4
0,009 0,2 0,35 0,4 0,5
0,049 0,7 0,85 0,85 0,9
0,089 1,2 1,3 14 1,6
Vetsdz sBA9 OISO 155
0 0,15 0,2 0,25 0,3
0,004 0,25 0,35 0,35 0,55
0,009 0,4 0,45 0,45 0,6
0,049 0,9 1 1,2 1,4
0,089 1,35 15 1,7 1,85
Vetsdz sBA9 OO 180
0 0,2 0,5 0,55 0,7
0,004 0,25 0,7 0,75 0,85
0,009 0,5 0,9 0,95 1
0,049 1 15 1,7 1,8
0,089 2 2,3 2,6 2,7
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Fig. 1. The average share of fishing areas in the Far Eastern fisheries basin in terms of the volume of
Pacific herring in the period 2012023, %.Compiled by the authors
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Abstract.The impact ofligitalization on the maritime industry is growing every day. The
introduction of computer control systems for ship devices and mechanisms increasingly re-
quires skills to work as a remote control operator. To obtain such skills, an effective tool is
engineroom simulators (MSS), which are capable of not only creating routine training tasks
for controlling devices and mechanisms, but also simulating emergency situations. In addition,
there is an increase in the use of QS in experimental scientific resedich,is due to the
ability to simulate critical operations or equipment failures, which is either unacceptable or too
expensive on real sea vessels.

Keywords 3D computer modeling, marine engine room simulators

For citation: Gannesen V. V., Petrova E. Earpushin |. S. Simulator training as a tool
for reducing the number of technical accidents of sea vessgkmntific Journal of the Far
Eastern State Technical Fisheries Univers924; 70(4)179 185 (In Russ).
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Original article
SHIP'S POWR PLANTS AND THEIR ELEMENTS (MAIN AND AUXILIARY)

Investigation of the causes and analysis of the failure of the left main engine of the
8NVDS48A-3U brand on the Ivan Zhdanov m/s of Amur Shipping Company

Gennadiy B. Gorelik!, Boris I. RudneV?

1 Maritime State University nameafter admiralG. I. Nevelskoy, Vladivostok, Russia
2 Far Eastern State Technical Fisheries University, Vladivostok, Russia
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Abstract. The article considers the case of an emergesibyré of the left main engine
of the dry cargo ship I. Zhdanov" and an analysis of the reasons that led to such an outcome
was carried out. The study and analysis of possible causes of the emergency failure of the left
main engine (LGD) was based on egtsafrom the ship's documentation, the ship's log, ex-
planatory notes of ship mechanics and their survey, and the completion of work on defective
frame and connecting rod bearings at the ship repair plant. As a result of the analysis, the authors
concludedhat the main factor in the outcome was thealted force majeure: the winding of
the fishing net on the screw and the subsequent series of events that led to severe engine failure.
It is shown that in the absence of means of-selective diagnosticst is not realistic to use
the secalled STFS system, which the relevant shipping services are trying to implement during
technical operation.

Keywords:accident, main engine, force majeure, human factor

For citation: Gorelik G. B., Rudnev B. Investigation of the causes and analysis of the
failure of the left main engine of the 8NVDS4&AJ brand on the Ivan Zhdanov m/s of Amur
Shipping CompanyScientific Journal of the Far Eastern State Technical Fisheries University
2024; 70(4)186 192 (In Russ).
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Abstract.The paper provides information on the experience of t#limensional model-
ing of a twastage deployed gearbox and creating a laysutguadditive technologies. The
visual representation of a machine or mechanism in the form efliwensional graphics is
currently insufficient, so not only an electronic th#mensional model is needed, but also a
tangible plastic copy of the futurgperating mechanism or machine. Currently, modern infor-
mation technologies are being introduced everywhere, which make it possible to increase labor
productivity and the marine industry is no exception in this. The result of this implementation
is the modehg process, as the sum of construction and design. Modeling of marine technology
is not limited to a single element. The simulation can be either a separate ship unit, an engine
room, or even the entire vessel
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Abstract. Working substances (refrigerating agents) ship refrigerating machinery, a re-
frigerating machinery role in extracting fish and processing fish branches are considered, and
also at transportation of fish production, feature of coolants, degregative influence cool-
ants on environment and possible ways of increase of ecological safety and power efficiency of
a refrigerating machinery. The comparative analysthorazrushajushchyotential and poten-
tial of global warming of some coolants is riésd.

Keywordsrefrigerating agents, a refrigerating machinery, the Montreal report, ecological
safety, an ozone layer, global warming, refrigerator fleet
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Improving the efficiency of fine cleaning of engine oil in marine higkspeed diesels
by full -flow filtration and centrifugation
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Abstract.Motor tests in a marine forced higipeed diesel engine of the Goup lubri-
cating oil with a composition of additives of the Il series of IHP have proven the high efficiency
of its full-flow, with a nominal screening fineness of 30 microns, purificatiofiltogtion and
centrifugation. A comparison of these methods was carried out, showing the superiority of cen-
trifugation in terms of purification intensity, as well as the removal of common and ash insolu-
ble impurities, by a factor of 12 20. The advantagef filtration was expressed in a more
reliable protection of diesel tribstresses from abrasive wear in l@mperature lubrication
modes and engine operating variables, including starting ones. In addition, when completing
the lubrication system with féter, it is characterized by less laborious maintenance. A com-
parison of the efficiency of the FMBEM filter using norwoven cellulose filter material
NKFM-30 and the fullflow centrifuge MCN5SNS with a jet drive and pressure drain on the
effect on engia wear allowed us to fix the following generalized gradation (relative to the
efficiency of the standard engine oil purification system) of this indicat00 : 78 : 59. The
novelty of the study consists in to identify the advantages and advantage$-éosv method
for cleaning lubricating oil in a marine higipeed diesel engine in comparison with the most
common partiaflow treatment scheme.

Keywords:lubricating oil cleaning, fulflow cleaning, engine oll, filtration, centrifuga-
tion, highspeedliesel, lubrication system

For citation: Semeniuk L. A., Serebryakov M. A., Kicha P. P. Improving the efficiency
of fine cleaning of engine oil in marine higipeed diesels by fuflow filtration and centrifu-
gation.Scientific Journal of the Far EasteBtate Technical Fisheries Universig024; 70(4):
214i 224 (In Russ).
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Fig. 1. Diagram of the lubrication system of diesel 6CHN 12/14 with standard (I) and experimental
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| T standard entrifuge, Ili FTOMP, llIT MCN-5NS. Compiledby theauthors

J HodcecOljdzg dfMmftsdz LizjlsimMw vy ) BsCter di3 € Otels j to
AnsdzsHddz dzgd ¢ fsMiskzyf Ojls o 6 dzOo dgkts BOMAzstcOMY toj ¢
sHh df dzgdl§tc € salPdi O tcOLBte' LcdoOded j d3 tcOL datsmd ks
Istcj dzr¥ tslso jlsodzj dgdw Hdzw MdBZOL Cd tOMftcjHO OO (
odats? BOSGdMstcOdzd BOMdzs L OBJOjIsmw dzO@ ftodo tsH
MdzdOtslsk] 8. S Oo dzj dzgdd BOMAEZAO Y §tcf HOS J 6 zgztbiplE j &
Csdz dz0 BOMdzv detsdz dzOMsmj . 1t o dzzilftc pdede) . vt
[drsde § fd Mmisljdll ( tsdufig.MlislC)d Mssise jIsise j dedes W d dz-
s 0dzd ] BB BCH@GEOodz® Ho e Ol jdzj 5  sddst slstsydss?
sdtekzjlsmw (slsS dzs yOjIlsmw) y@mls @y deR fiytsls s @@ Ay J dzls
o Otcd Ozl @ dzdzts f slstsydetsy Wddz' stetso Odedj) dMmf sdz L 2§ Is
desf slssydef3d )( Ay Odzj § ©wOMY s d BUfBbEEidy ZMsioc
AG Isdf O ¢Af 100/ 45.200, wWodzws h dgj3mve .0 diO dzfsigfO=iid’ |
L dzj d@3gd dzls Or ff tod d3d dzv J ISifidzOndits Gd Ld3OUs| dedfsOdtd 'R C tetsG 5
30 [6, 10]w IstsdfEHAPIs2 da®Isj B0 j BBB.HsE@O WY @ Ish BB
hifMmlse dzj dzO o Wtstsd3; Betse sz yj 982 L O JLHT .

10 1 BOGf e HOJdGEOIjdzvw BN d EMlsOdse dzj dz BBOMdzsts Y
ssydz 2)51feh1( 1 Ju8d8)l0FYBsets sdf stcOL 3 tc @ toff o dz@ tisiH
d d&Oof stedzr d3 fMmdz edm. 1) .3 [ decEif PO ssdgs twipls H |
2000, ddzng &M SHJIs3 dz detsisy lsiapd df tel2s 19 o jff Idshigdstastinjsis

Y J dasds 3z 2 { dajn - ifsted afoin @l 58 0
JYy BEsMmis? tslststc® O dz® 700
217

(
9
Y
tohv ds



ISSN 2713-3222.1 Ok ydz' j IstekH' | Odr t6rBolkzL ®. 2024. -~ 4 (Is.

CCMmY jtedd3sd delsT HteseosHddzdMm:! 1150
smizh j Mlso dzw dzlmw  yjtejL COYHT J 12,
HodGOISPdziszL CO HL jdzvw © COYHB
02%Pjz9 HJOY OL sdzj s FBdsMisses ~ BH
Yy dzlsdes?2 fjtejetekzLr € o Isjydddd yofm
s OdzdsIIsi@ o dzw Ezgf dBs2ABUzO dz! dzts?2 stsh dztsfyls d ) .

I My fosccOBRBO @l st dzll §lId miff & tseOszd R dz@ fiy !Is OdE® s My dz
SHds?2 C(tifd] CsOydd, dmMfsd LtsoOdksm! Issfddets GH
dzdj &3 HL j dzv f tese SH J dzff ¥ s 6@ @is o o lszdzic z ¢ & &g dzO
tcJ antsH] dz2O dzseo ™ 2 1 IsOf dMir lsOdzed?2 MmEkh j Mise dzvw dzO M
LJdz dzn a3 Istsf dzd o ts .

] sHESss9C O HJL jdzvw & dMYfr lsOdzdv 3 MsMissw &zO o K«
Odzdj &3 M f sdiEsh[ 6 o] Bl G vy dzd dzgH tetso ' 7 9 lskz dz€ OR
! d GBKOLEZ¥ N dzdsS. | dddz ddr dL &k tewdd (¢t
rlsOdzed?2 (Hts d f sMmdzj J.er]R]'l_sztq’fdylﬁzlb@h dqj&fORBJ_{ﬁzﬂsC&J
HP o ff dgd C{Eo otsttg ) wfp d@vdatf jid3 s ts] IdftisHndzjj ! fipd
wo L stsets M sdzr L 520z M1 1 JdzO B \SROBG ts tis Has
sdstesdzdteso Odzd f M sdz' L 59 Odzed |
Lidggted jOorddj dis dapydar tsmisd k6 dzj tetsH d Ml
Ctsdzjy syjdzdeo Odzd MmMmlsswdedj ¢ sto

3 s 200 .
. l otsB T o{ORisK
Cdzj fteslswyy oz
s dzts 3 dzO dz!
9] . wtcj HdgV

Tgoo "o030

)
Is
¢
d

gIc= "o

[ o ftwsyjmimjy Jjets ttOBBIST ® HdL J dzj

tOyds tBhdna 111 WHSGpdEhEBOWd 4Pk
SlsOdzdzs e s B3O MAIAD) . ( | 4 Yo dzs RAPSABISA d ¢dmdzsls dztsmls
v 19&)0.2 Jwkzfifseats?2 OdOdzdLr [f, o Isd3z ydmdzy ¢
mMdzy dedv dzj Wisj ftesHEZCIsBe, COC Mmdysids ts5H £dP torsd Qzizd
BOtscteOWdd [12]. 1t 1lkt2 Y Majdk] tftjH d
Is W o RBOMmMdzO o Blsdztsy j dedwv e [ [ .

&JJW!‘- > I

s MlsOtej dzq

tdLEd O dsltedsets 1+ CMYf jtecddzj dz2lsO® d - B ME
[BhOW tyjdtO EmMdzted?2 ©OBGI" MBzOL dty ddsls Bte d3adhd
COLOdZO, ybts tsded Br dzd fteddsj tedets BSHJRBOSCSO T d2O 9
10dBtsdzj J o MsCd?2 RBOMdzstsBdzi dz © HIL j dzf dzOB dz¥ H Od
stesdz (1 IsOf 2), CBCEHO QU kEdtc OB igth QY sirdehBs R B |
YJ delsted W 2ebty [AGOte BT dz dzj MC tsdzt 1R ts 6 dzefdy) [, ¢ Julddipsss fifflstexoad
Bdzi j Y Mbeddy EmMzsedwd3 dmf sdz! L s Odedw [ [ dO 1 1Is
&ZOodetsdzj j decSdr EfmMaztsedwrn WEkdS ydisideditc tste@edrds ry aH ofry
1 Issls fsCOLOIjdz2 Mtk jlsMlsotsoOdz 3,6, o IS otcjd

3,9 d 4,2 ¢/ .
vOBd&ZdYyoO 1

MOtOSCIsjtedMmMisds O MisOtej dzdV dEslsstedzse s drZOMdzO
9 dd4 B' MtesmaBHMES HJL J dzv

Table 1
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]O Btsdzj j yJjd3 30 dzjls € s wi@dgdete g alztaRf v slstc OMmdz'
toj SHEtsdzj Is! CtodLdmdzr | wodzj dedw, fpn CBIBYtc| dfdn dagfldts d
dztE yjorn Gebudssazdo O h da @JthJ@@BmBJ d3dzts 6 d n
sLYWIMlseo O, 1 CMY JjlsTishyddphnly dzvdetshidaj OWHlsdzj flzdzds dzjsH
Olsj dzt dzgke G MmizH Otmidgd j dedzlz vff SHE&PIE Yz IS[j2 tof M § dzd ¥
Yyohj fMmdzr h Olsmw ddzj dzdv 8 dzj sBrtsHdBsMIsd dL d3j dzd dzd
dzdw JHJddtets [ dddmnyRifsloe00 s’ sdgtasic)izd i8] dzts 't AsAstsly. O
Cdzt Wif teatsfmyr 1 WW jCIsdodesmisd ctsmMikzH Otemise j dedzse s k4 to
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sdzj HEZjIs BSIsdiRiIsdls!, Ykt IsjdiBO VW jClsdodesisd ¢cts
dzj J BsOQzjdzjsjtew jls Matsj?2 OCIkzOdz dddfildd ¢ HdaPE tsg s Hzj
O tsetetsdidzs” 2 f dzOMmls dMmMmdzj Hse Odzd?2, EkEZyjder j BSOS d ¢
Yylsts i HMlsOQodzv jIs Mse 52 iWWJQBdS detsils! ¢ tsmjzjH Otc Ml
By des tsyjdedls! [ 10]. ¢&OdzdL OB SR 1lhtsY ) df dadetizm o f&
sted tsMdsedy » &GjlsHdyuijMSédrs fBHABSHO i sdzd d3Os L Y
L CdtdidyuliMiddsde detsls UB@d@OJBmw (SNO) Mtstsils dztsh j da
(WdazOdemtse r a, ddsizh jmlse j dede’ ~, W E @G Gthes @MWW&%M@@G
desfist f sded 3OJ Isfqw ¢ OC MBJﬁJ&J Hsmqu dzed v ff sfiyls O
Isj d2¥ S tc BB®dzdzidz 2% j S Isd o desfls! f sdzed &3O Is mW CO¢ COy4gf
csMikzH OteMmise j dgdats?2 o dzOflsd ftesyjHbkte d t§fjttOyd2,
tejmM MicjHd ©OBBI wsMMd2MEdrs Ooltttisd zdePdz@zOh & o L €
hdqdzOy ddgYj deSts [ 12], o Cobtstets?2 1 WWjClkdedasmls! ¢ tsf
M smMtse desMmils! Mz OteMmise j dzde' = MlstckzCIlskte toj OdzdL 59
O Ctdlsjtedjdd syjdeSd 1 WWJjSClsdodeslsd wodzwe Isfpw f tod
Y MEs2 HjWIsj dz desfisd .

ltoj Hd&ZOGOW tOLdzdydzr j ftsHAatsHT €  sded d3Odeds 1+ W W
ded¥ d BjbsHr jj dJLBjtejdd , wLshihd2Mid] d L Owkks
dzdw orHjdzwesls HjWIsj dzt detsfyls: G tsMizH Ots s p tg tdafids & tc s@aaz
dzr 3 tBLOL s OdegdW s tOL dzd ydetse s EZtosodaw. | sftetsfy’
WOCIsdyud MS&d dai tOMMdzOIstcedo O sfpw, " slsw wodzwe [sfyw
sdo dzsfisd ctsmMikzHOMmise j dzdzse s bk tcOo dzj dzd 9w W & O HzO dzlizts &
sjetstcdj?2 1 WWJjiSClkdodesMmisd tOLoadIlsdw slstcOmdzd .

dtojH &BOMMdoeO OBl s osftsMOR ttOLodlsdw ft
Stsdz' ¢t BHdsets OQolstc®, ftojHEZsydoh jes BjIssHCz
GsMmMizH OteMmise j dzdese s kY B ode@Pzdad » ) dedsB dad 'dzzBE s W  j tod |
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EftcOo dzj dzgdv lsdzj yojlsmw §OHjdedj MicjHdzj GBHISO ™ 7
BsMmls! tjLlzd sOle wulg WidsqQ et Isipts ffilslsitc lsCIsldckOdn dztts fnz H O te iy |
t OMMdzOlstedo OV tor Bdetsj rmtsLW2fmlseats yYjtejL fGtodL gz
s!' d ftsMmis@Goaddzd LOHOYj?2 ©oOMCtrls! M| ddshisd
EftcOo dzj dzd ™ tor BtsA 5L W 2 fiplschtg dizfiaest2 s Nssic O das @ L, dzf WpdkzSj

tcdtsH", d HOL!' yjdStk dn 1 W¥¥jiClkdedtsmisd.

| Is 5 Materi@ls and Methods)

Mz Hso Odzdy ftese jHJ dzes MW EfEydd dddr dsk sH OfZe

sd ddmsdlkzydtsdzOdz dzse s fSHABHO. | ©GORBECOR o

dzsfisd ctsmMikzHOMmise j dzdz" » MistekzSCIskte k2§ tcOo dzj dzd W

BteiL ftodL Bz Ho&l peMEBBIRUuESMET s dzklsT | tj L d
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Sddzj dedj cshkHOBMse j dzdzr &
i sdSlstses d f teicd tc@Bdg) ds@tekz
fn
1)

ge 3

Oded v, dMmf sdzdzj ded J
toj ezdzdtekzs M j2 HTB ki dzsOydd [ 23] . Rdz 3 fdzk
OQodzj dzgdvW ter BSatLW2Milse j dzdzts? GlteOfmMdz ¢ By dzs 5
HsMisd e Ols! EMlsOdzatse dzj dedz" = yJj dzj 2 tslstcOmdzj o s6ts
fodzdzsdZdsyd2. ¢ Hdzvw {1 sBEB Htsdydzr B' s/ s te]
M Eyjbtsd Hj2Mseakzesh j2 Wtteddr Mt Mmise j dadatsfiyls
WA EaRs B Ui MS 2 d fsddsdujmMSs? Ctdl s &S skzter
Iso jIsfilse j dzdzOW MlstckCIsktcO® d MW stedizdzdtese Odz €
2 dz20 ML HOdzd | -fhcipatiseod R , ( daticte d@@UEd. eOdgts| s dzdz" = |
disdw tlttOmdzd dMmatsHY dL EkMlsOdase dzj dedz" = tsted .
ittt MitttBzddttss Od' , L teOydy , HEMisdy dd
dzs s w d3. } sfdzj Hdzj J sBEMdzse dzj des ddzMisdlskzydE
r, ftwiHmMsOQoadweh j2? M2 EftstWHyj ddizs Jd
Isacf@a,dzc;dalﬁd#té! 2O EZHsodzjlseottejdzdd tfte] HJ dzj dzdz
Oj tr Btsn L W 2iflgfdacicddst®? Husldis@ M ddzafsmisd o tsMmistcj B ts¢
ZCydd.

tdLlzdz sOIsr d tBMEZYHJdJ"Y (Results & Dis

]l twOdegdzgdrn 2B dZd COYydqw, dgf WHBWG @], Yyt § bz
tcOLodlsdw twrBedesets nsLwW2fMlsoaO® t sMimMdd d M jydw
dv s gfgamisdlskzls Mtse flse j dzdesflsd d B OMNg 2 despr 21 8 B

1 OfMmj 2 dzsor ' B BUBOIHsSB O B dz dL dz2OyOdz! dets tsB
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BsteMCd2, 10dsd2mMSd?2, Y jttdsdstmMSd2, o¢LtsomSd2,
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l wdzoOtej 1918 ¢. B" kO 99 jHjd2O cEsfmMikzH O
FesH: W, dOydsdOddL dtetseo Odz" omQP, tOBB@&SY jzr Jtofd € o
Bsh detsmisd, JtoeddzOHdzj YyOohdj tof Btstf totsdz’ h dgjjdads ded yidts j
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hdds fOHjdedj B3 Edzsese. R jfdzd ® 1917 ¢. LO fMudls
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) jto OV sz dzftoj HMlsOo dzj 20 MlstekzClkztets? 1 dzOo
21.11.1924 EjtftedpdzOalkr B2 &b hilf GGk Od dzj dz®' aid
B e d ZOZOHdl' ©lkfwOeClk wre' J ' Bsf EOfcOyd

dzj dgdesfls! yjdzd HJjwlisj dz' desfilsd | dzOo ten ©Ote stEflAs i3z &dsdb
MOttd Olskz § tesgBa®izONs @ iRz @ dz2@ s ' torésédpfdfts H j C
MOdr J . [ jdeddz 27 dedev 1921 6EHYUPte§ PcO®s &I tsdists dads j Is
CjWsdscttOBE 5 tor Bdsdiz Hjdk [ 28, f. 3].

[ BH j dz! BOL Jotso Oz@fisgzade® tc fiiak) dzlzORI g sH dz" J kYO
flsdydets dz0 Mtej HMs®Pls fets B d o o S O BQElY HefdetdXO f tetsd L o
MsBMlse j dzdzsMisd, ftod MrtcOdzi dzdd B OMMJ 2 dzso sets 7 O
YOlskzr tlstcOMmdzj oz MdMmlsj Bz ki tctOdyrddy diZg dgd : ¢ tsiindz@ et fiye
zOMmis: cr BO Y 102" BO Y ftojuHftedwisdy, d Hekmfmlsizt,
ZORd: | ZOoster BO Y JbkBfitoBHOBHR (lsHjd , fBHSISH]d
Msodd ckefftctsHSC A3 ) .

I'naBHOe ynmpaB/ieHHe PbIOHBIM
xo3stiicTBoM (I1aBpbIOa)

[1aBHOe yTIpaBiIeHHe
Bosnro-Kacrmiickoro
Gacceiina

[71aBHOe yrpaB/eHie
Kagkasckoro bacceiina

T'yGepHCKoe ylpaBieHHe
PBIOHBIM XO3SIICTBOM,
r. Iaprusra (I'yopsida)

PaiioHHOe yrpaBieHne
PBIOHBIM XO3SHICTBOM,

1. Caparosa (Paiipsi6a)

I'maBHOe yTpaBiIeHHe
Benomopckoro Gacceiina

I71aBHOE YIIpaBiIeHIe
Barruiickoro Gacceiina

I'1aBHOE ympaBieHie
Apabckoro 6acceiina

I'1aBHOE ympasieHie
CeBepoMopcKoro Oacceiina

OT/1e7161 /TIOOTAEIBI
nipu I'ybepHCKIx
TpOI0BOJIBCTBEHHBIX KOMHTETaxX

t Moz skte® ¢ s ijdAHOoimsjodzddsdztia™ 8 dzf dF1 DR 14w Bigls o tsd3 o
atsmis Oo dzj dzts o2l tc-BBBJ 829
Fig. 1. The structureof statefisheriesmanagemenin 19181924.Compiledby theauthors

Antstetsh 5 MistelzC Iskzted tots o OaasZOl H O twyfiplifa jo Rdiz@
FftcOodzj dzgdV, dMftsd: L ks h OW -tcfound stetg o' j j- ,
dB3d = Oefdatsig'L, o t5fg MtEO F dedles &3 f SHeBSHEBA d of
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