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BBEJEHUE

TomoTypuu, 0cob6eHHO, TPEeMaHT, CYUTAIOTCA Of-
HUMU U3 CAaMBIX IIEHHBIX MOPCKUX 00heKTOB. HecMo-
TPA Ha TO, YTO B POCCUMCKUX TPUOPEKHBIX BOJAX
obuTtatoT okosio 100 BUIOB FOMOTYPU, CPEAU KOTO-
phix 6osee usBectHbl Thelenota ananas, Actinopyga
miliaris, Holothuria nobilis, AaabHEBOCTOYHBINA
TpenaHr Apostichopus japonicus neHUTCS Haubo-
Jiee BBICOKO (MMeeT HauBBICIIHUM YPOBEHD IIEHOBOU
KaTeropuu), U TMOJb3yeTCAd YCTOMYUBBIM CIIPOCOM
He TOJBKO B Poccun, HO U B Kutae, Anonun, Kopee
[3]. OH cogep:kuT HaOOp OMOJOTHUYECKHU aKTHUBHBIX
CcoeIMHEHUU OEKOBOTO, MOINCAXapUHOTO IPOUC-
XOXKIEHUA, a TaKXKe MeTaboJIUThI — TPUTEPIIEHOBBIE
VIMKO3UZBI, YTO obeclieurBaeT KOMILIEKCHOE BO3-
ZelicTBUE Ha OPTaHU3M U 00yCIaBIUBAET €r0 BHICO-
KyI0 6MOJIOruYecKyIo IleHHoCTh [15; 19; 20].

Jlpyrve BUABI TOJOTYPUUH MPEACTABASIIOT WH-
Tepec He TOJbKO B KadyeCTBE IHUINEBOTO CHIPHS,
HO M KaK MCTOYHUKK OHOJOTHYECKH aKTHUBHBIX
BeIIeCTB — KyKyMapus SIOHCKas M OXOTcKas
(C.japonica, C.okhotensis); 3amackl UX B JajibHe-
BOCTOYHBIX MOPSX 3HAUUTENbHBI, M IPOMBICES
HUKOT/ZIa He IIpekpailnajics. VI3BecTHO, YTO rOJIOTY-
pUHU COZlEPKAT TPUTEPIIEHOBBIE TVIMKO3U/BI, CXOJI-
HBIEe TI0 6MOJIOTUYECKOMY e CTBUIO C TIMKO3U/a-
MU JKeHbllleHs [8], 4To, B cOUeTaHUU C MENTUAAMU
KoJiareHa, obecmeunBaeT JeueOHO-TpoUIaKTH-
yeckuil a3ddekt [16]. IIpu paszgenke KyKymapuu
U TpellaHra, B MPOIlecce MPOU3BOACTBA ITHUIEBBIX
MIPOAYKTOB 0OPa3yloTCs OTXOABI — OOpEe3KU MpHU-
aHaJIbHBIX YYaCTKOB U BEHYMKOB CO IIyITaJbllaMU
BMeCTe ¢ HeOOoMbIUMHU mpupes3saMu (1-2 ¢cM) MbI-
eYyHOM TKaHU, He UMeIoIHe 0 HaCTOSAIIEero Bpe-
MeHM pallMoHaJbHOTO NpuMeHeHud. llenbio gaH-
HOW paboTH ABJAETCI 000CHOBaHUE KOMILIEKC-
HOY TepepabOTKU TOJOTYPUH C MOJyIEeHUEM pa3-
JIMYHBIX BAPUAHTOB IUINEBOM MPOAYKINU, B TOM
yucie — BA/I.
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METOAMKA NCCJIEAJOBAHUA

Xumudeckuii cocras onpegessiu o 'OCT 7636-
85 [10]; xomu4ecTBO TPUTEPIEHOBHIX IVIMKO3UIOB
yCTaHABIUBAJIU CreKTpodoToMeTprudecku [2]; Ko-
JINTYECTBO aMHUHOCAXApPOB OIPEJEsI B COOTBET-
ctBuu ¢ PykoBogcTtBoM P.4.1.1672-03 [9]. N3me-
peHUe KOHIIEHTpAaIUK cejieHa IIPOBOJUIN Ha aTOM-
HO-abcopbumoHHoM criekpodoTromeTpe AA6800
(Shimadzu, fInoHus) c mpUMeHEHHEM MaTPUIHOIO
najuagueBoro mogudukaropa 7289 (Merk, Tep-
MaHusA), IOCIe KUCIOTHOH MUHepamusalyuu 06-
pasnoB mo I'OCT 26929-94 [11]. Jna ruzaponausa
OTXOZIOB HCIIOJb30Bai mporamekc (Novozymes,
Janus) win nporocyotmwinH (000 «Cubbrodapm»,
Poccust) ¢ aktuBHOcThio 400 TIE/r u 2000 IIE/T,
COOTBETCTBEHHO. TeMiiepaTypHble YCJIOBUA IIPO-
TeoJr3a Haxogwinuch B npegenax 50-55°C, corac-
HO W3BECTHBIM TEMIIEPATYPHBIM ONTHMYyMaM JJIst
depMeHTOB, peakiuio npopoawtn npu pH 5,8-6,0,
MIPOJO/DKUTENBHOCTBIO 1-4 Yaca. AMUHOKUCTOTHBIHN
COCTaB HCC/IeIoBad Ha aMuHOaHamu3aTope Hitachi
L-8800, ¢ yuerom mkansl PAO/BO3 [13]. Ompezne-
JleHWe KOoJU4YecTBa KoJulareHa IIPOBOJWIN 10 CTaH-
ZJapTHOU MeTozauKe [4], B KayecTBe cTaHZapTa, A
MMOCTPOEHUA KaTMOPOBOYHOTO TrpadrKa, UCIONb-
30BaJi OKCUTIPOIUH. CTaTUCTUYECKYIO 06paboTKy
TTOJTYYEHHBIX JAHHBIX TTPOBOZIVIIN C TIOMOIIIBIO TTaKe-
Ta CTaTUCTHMYECKUX Iporpamm «Master Statistics»,
«Statistica», «<Exel».

PE3YJIBTATBI ICCJIEAOBAHUM A

TpaZUIIMOHHBIM CIIOCOOOM TOJyYeHUS IIHU-
I[eBOM TPOAYKIIMU M3 MBIIIEYHONU TKaHU (My-
CKYJIBHOTO MeIlIKa) TOJIOTYPUM SBJIAETCA MPUTO-
TOBJIEHHE KYJIWUHAPHBIX U3JEJUNA ¢ JoO0aBIeHUEM
KOMITOHEHTOB JKUBOTHOTO U PAaCTUTENBHOTO IIPO-
MCXOX/IEHUS, KOJIUYECTBO U COOTHOIIEHHE KO-
TOPBIX 3aBUCUT OT IMPUHATHIX YCJIOBUU Ha Tpef-
npuATUU-u3rotoButesne. Kak mpasuio, maccoBas

Fisheries * #5 * september-october 2023



www.tsuren.ru

TEXHONOM VS @

Ta6nmua 1. KonmyecTBo He3aMeHMMbIX aMUHOKMCIOT KyKYyMapuK 1 KySIMHAPHOM NPOAYKLUMM
n3 Hee, r/100 r 6enka, cpenHee * ¢ / Table 1. The amount of essential amino acids
of cucumaria and culinary products from it, g /100 g of protein, average * ¢

BapeHas KykyMapus KynuHapHas npoayKums Likana ®AO/
AMuHOKMCHOTA .

C.japonica C. okhotensis C.japonica C.okhotensis BO3
BanuH 3901 4,3+0,2 42:01 44401 39
Nerumn 4,501 5,5£0,2 6,8+0,2 72+0,3 59
U3oneiumH 2,801 3,5:01 39+0,1 42401 3.0
TpeoHuH 4,0:0,2 4,6+0,2 42+01 4,6+0,2 2,3
MEeTUOHUH + UMCTenH 0,701 19+0,1 2,0:0,1 2,4+0,1 3,2
Il 2,3:01 4,001 6,3+0,3 6,8+0,2 515
DeHunanaHuH + TMPo3uH 4,3:0,2 4,5:0,2 6,5:0,2 6,0£0,3 3.8
McTuamH 10£0.1 1401 2,8£0,2 29:01 15

* Mpumeuanmne: PAO/BO3 [13]

ZoJIs TperaHra Wih KyYKyMapuu IIPU 3TOM CO-
crasuaeT 30-35%.

TTockobKy OOMBINYIO 4YacTbh OeKa TOMOTYpUi
cocCTaBJAeT KoJulareH [6], KOTOPHIH, Kak AaBHO W3-
BECTHO, SIBJISIETCS HETMOJNHOIEHHBIM, HCIIOTh30Ba-
HUE KOMITOHEHTOB >XHWBOTHOTO IPOUCXOXKAEHUS,
NIpY TPOU3BO/ICTBE MUIIEBON NMPOAYKLIHH, IO3BO-
JIfeT CKOPPEKTHPOBAaTh aMUHOKHCJIOTHBIA COCTAB,
MpUOJIMKasA €ro, M0 KOJUYECTBY OOJIBIIMHCTBA He-
3aMEHUMBIX aMHWHOKHUCJIOT, K PEKOMEHAYeMOMY
(maba. 1).

OTMedYeHO, 4TO UCIOJb30BAaHUE B COCTABE KY-
JIMHapHOHU NpoAyKnuu (Ha IpuMepe KyKyMapHuu)
Msca, OBOINEH, a TaKKe — BKYCOBBIX Z006aBOK
obecrieunBaeT ee BBICOKYIO OPTaHOJENTHUYECKYIO
OIEHKY.

[MonydyeHVe KyTUHAPHOU MPOAYKINU U3 TOJNOTY-
pUii, Mocie UX MpeABapUTENbHONU TepMOooOpaboT-
KU, KaK U3BECTHO, COIIPOBOXK/AETCSA 3HAYUTENTbHON
U Heu30eXXHOU roTepel GU3NONIOTHIECKU [IeHHBIX
6eTKOB, MUHEDPAJIbHBIX BEIIECTB, IMOJIMCAXapU/OB,
aMHUHOCAXapOB U, XapaKTEPHBIX /I 3TOTO CHIPbS,
MeTaboJUTOB, B YaCTHOCTU — TPUTEPIIEHOBBIX TJIH-
Ko3uzoB [1; 18].

TexXHONOTHUA Xe 6MONOTUYECKN aKTUBHBIX Z100a-
BOK OCHOBaHa Ha MpUeMax COXpaHeHUA YKa3aHHBIX
KOMTIOHEHTOB, a TaKXe KOHIEHTPUPOBAHUH, C Iie-
JIBIO TIOBBIIIIEHUS KOJIMYECTBA IeJIEBbIX BEIECTB Ha
€ZIMHULLY TPOAYKIINU. DTOT MPUHITUIT HaIIe BOIUIO-
IIeHUE B ITPOIIECCE MOTYIEHUS U3 MBIIIEYHON TKaHU
ronotypuit BAJ] «Mopckol KyZeCHUK» U «MOpCcKoi
uenuTenb» (mabsa. 2), Ipu NPOU3BOACTBE KOTOPBIX

TpeZlycMOTpeHa KpaTKOBpeMeHHas TelioBas obpa-
OOTKa, a BBICOKOE KOJIMYECTBO IVIMKO3U/I0B, AMUHO-
caxapoB U KoJulareHa obeclieynBaeTcs yAaJeHueM
BOZIBI ITOCPENCTBOM CIENHATBHOTO TEPMUYECKOTO
BO3JeHCTBUS.

B texHosoruax «Mopckoro KyzecHuka» u «Mop-
ckoro llenuTessi» UCIOMb3yeTCss KpaTKOBpeMeHHast
TerwioBasg 00pabOTKa ChIPbSA, NPUBOAAIIAA K da-
CTUYHOU JeCTPYKIIMU KoJlareHa. [0ToBbIe IPOAYK-
THI IPEJICTABJIAIOT COOOM CyXMe TOPOIIKY B JKeJaTH-
HOBBIX Katcynax (puc. 1, a, 6).

[Tomyuenue «Tpemanra Ha MeZny» (puc. 1, 8) oc-
HOBaHO Ha MPOAODKUTENbHOMN SKCIO3UIUN CMECH
M3MeJIbYeHHOM MBIIIEYHOU TKaHU U MeZa, 4TO CIIO-
COOCTBYeT YaCTUYHOMY IMEePEXOAY TBEPAbIX KOMIIO-
HEHTOB B JKejie0bOpa3HOe COCTOSTHHE.

JlanbHelIllee TEIUIOBOE BO3JEUCTBHE, a TaKXKe
WCIIOJIb30BAaHUE paspellleHHbIX CTPYKTypoobpaso-
BaTeiel MPUBOAUT K pOPMUPOBAHHIO BI3KOI'O MTPO-
OyKTa (BsA3KOCTb OoT 2,5 10 4,0 [1a*c), ycToumBoro
B XpaHeHUHU. /iuTenbHOE XpaHeHUe AaHHOTo BA/|
obecrieuynBaeTcss Kak TEIUIOBOI 06pabOTKOM B TIpo-
lecce M3roTOBJAEHMA (IacTepusalysa U TOpAYUHN
pO3JIUB), TaK U HWCIOJb30BAHUEM MeZla, KOTOPBIA
SIBJIIETCA HE TOJbKO BKYCOBOI I06aBKOM, HO U TIPO-
SABJIAET KOHCEPBUPYIore cBoricTBa. COMIacHO Co-
BPEMEHHBIM TIPE/ICTABIEHUAM, AHTUMUKPOOHBIN
addekT Mena ompezenseTcss UHTMOMHOM — FOPMO-
HOM CJIO}KHOT'O OeIKOBO-YITIEBOAHOI'O COCTaBa, KO-
TOPBIM y4YacTByeT B PENPOAYKTUBHBIX IIpolleccax
[12]. BO3MOKHO, YTO NP XpaHEHUH aHTUMHUKPOO-
HoOe JeHcTBHE 0becIIeYrBaeTCd BhIZeIEHUEM B MEJe

PucyHok 1. O6pasupbl BAL:
a) Mopckoit KyaecHuk;

6) Mopcko# uenuTens;

B) TpenaHr Ha Meay

Figure 1. Samples

of dietary supplements:
a) Sea magician;

b) Sea healer;

c) Trepang on honey
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Ta6bnmua 2. Xapaktepuctika BA[, nonyy4eHHbIX U3 MblLLEYHOM TKaHW ronoTypuin /
Table 2. Characteristics of dietary supplements obtained from the muscle tissue

of holothurium

HaumeHoBaHne BALl nuko3mnabl, Mr/r  AMuHOCaxapa, Mr/r KonnareH, Mr/r CeneH, Mr/kr Bopa, %
«Moperoit Kyechyk» 80 -120 40-80 42,0-45,0 91-103 100-12.0
U3 TpenaHra»
“Moperoit Lienurent» 50-70 70-10.0 50,0-58.0 79- 8.4 100 - 12,0
13 ronioTypumn»
«TpenaHr Ha Meay» 50-80 3.0-50 50-70 3.8-41 50,0 - 60,0

Ta6nmua 3. Konnyectso 6MONOrMUYEeCKM akTUBHbBIX BELLECTB B JIMOMUIBHO BbICYLLUEHHbIX
dhepMeHTONM3aTax OTXOA0B ronoTypui, cpefHee + ¢ / Table 3. The amount of biologically active
substances in freeze-dried fermentolysates of holothurium waste, average £ ¢

KoMnoHeHTbI Maponusat M3 oTXoA0B TpenaHra Maponmsar M3 0TX0A0B KYKyMap1u
[nuro3mapbl, Mr/r 220,181 280,4+5.4
AMUHocaxapa, Mr/r 4,501 10,9+0,6
CeneH, MKr/r 20,7:0,7 24,8+09

IIepeKrCH BOJOPOZA B pe3yJsbTare pepMeHTaTUBHON
peakuuu, KaTaJIusupyeMoi IIIoKooKcuaaso [7].

ChIpbeM sl TIOYYeHUs IUIIEBOM MPOAYKIIUM,
B ToM umcie — BAJl, kak IpaBWIoO, ABIAETCA My-
CKY/IbHBIH MEIIOK I'OJIOTYPUI; OTXOZBI, 00pa3yromiy-
ecsi TIpU pasfiefiKe, TPECTaBIAI0T cob0l MpraHab-
HbBle YYaCTKU U BEHYUKU CO Llynanbliamu. Hamu
YCTaHOBJIEHO, YTO B 3aBUCUMOCTHU OT BPe€MeHU J0-
OBIYM, pasMeEPOB 0COOell, TEXHUKU PasZeNKh HX
KOJIMYECTBO cOCTaBiseT oT 4 g0 6% ad TpemaHra
u ot 7 5o 10% g kykymapuu. I1o cpaBHEHUIO C MBI-
IIeYHOH TKaHbIO OHM B 1,5 pasa 6osee MuHepasu-
30BaHBI, IPH 3TOM coZiepykKaHre OHOJIOTHYECKU aK-
TUBHBIX KOMIIOHEHTOB COITIOCTAaBUMO C MBIIIEYHOMN
TKaHbI0. /i yBeIM4eHUs JOCTYITHOCTU UX UCIIOJb-
30BaT GePMEHTATHUBHBIN THIPOJIN3.

PanyioHasbHbIe YCIIOBUA THAPOIN3A YCTAHOB/IEHBI
B pe3yJbTaTe peajn3alyu IUTaHa TPeXx($aKTOPHOTO
SKCIIEpUMEHTa, YTO I03BOJWIO YCTaHOBUTH BpeMs
ruaponusa — 3,5 4, KOJIM4eCTBO MPOTEOTUTUYECKOTO
dbepmenTa — 2000 ITE/kr, pH - 6,0-6,5, THAPOMOZYJIH —
1:1, remmepatypy — 50-55°C. YcTaHOBIEHO, YTO IOCIE
COOTBETCTBYIOIIMX NMPHEMOB 006pabOTKKU (MHAKTHBA-
LIYs TIpoTeas, GuibTpaliys, Juoduinsaima) GpepMeH-
TOJIU3ATHL copepKaT 70-74% MUHEpaIbHBIX BEILECTB,
220-280 Mr/T IMMMKO3UAOB, 4,5-11,0 Mr/T aMmuHoOcaxa-
poB, 20,7-24,8 MKr/T ceneHa (maba. 3).

[TonyyeHHBIN TpemnapaTr ABJIAETCS HMCTOYHUKOM
aMUHOCAaXapoB U cejieHa, KOTOPOMY B Hay4HBIX ITy-
GIUKANUAX yeNIeTCsT MHOTO BHUMaHUS KaK 3CCeH-
MaJTHbHOMY 2JIEMEHTY, HeOOXOAUMOMY /I obecre-
yeHUsT paboOThl CEPAEYHO-COCYANCTOU, PEMPOAYK-
THUBHOU U Apyrux GyHKIWHM opranusma [5; 14; 17].
[TockonbKy 3aMeTHOE KOJIWYEeCTBO CejieHa MPUCYT-
ctByeT B BAJl u3 roysioTypuii, MOXXHO yTBEDXK/ATh,
YTO TOJOXKUTETbHBIN 3GdEKT IPU UX UCIIOTb30Ba-
HUU 00YyCJIOB/IEH HE TOJBKO ITTMKO3WAAMHU, aMUHO-
caxapaMH M HaJMuueM KoJulareHa, HO U BBICOKUM
KOJIMYECTBOM ceJieHa.

BbIBO/JIbI
TakuM 06pa3oM, KOMIUIEKCHOE HCIIOJIb30BaHUe
TOJIOTypUH NIO3BOJIAET NMOJIYYUTD PAJ, IPOAYKTOB ITH-
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meBoro M GU3NOJIOrNYecKH IJeHHOTO Ha3HadyeHMH,
COOTBETCTBYIOIIUX TPeOGOBAHUAM 370POBOTO IHTA-
Hus. [1epCIeKTUBHOCTh 3TOTO HAINpaBJIEHUsA IOJ-
TBEPXK/AaeTcsd BO3MOXKHOCTBIO MPOU3BOACTBA BAJ
IIMPOKOT'O CIIEKTPa OMOJOTMYECKOro AEeHCTBUA 3a
CUeT coZiepKaHUsA [TTMKO3U/I0B, aMUHOCAaXapoB, KOJI-
JlareHa U cejieHa.

Asmopbl 3as87510m 06 0mcymemauu KOHGUKMA UHMepecos.

Bxnad e pabomy asmopos: asmopam 8 pasHoil Mepe npu-
HaodJsexcum yuacmue 8 NOCMAHOBKe Ueau, NAAHUPO8AHUU
U opeaHusayuu pabomsl, NOJYUEHUU IKCNEPUMEHMANbHBIX
OaHHbLX, UX obpabomke U aHANU3e, COCMABAEHUU MAKemd
cmamoul, GOpMYAUPOBAHUL 8blB0008, NOJ20MOBKe CMamal
U ee OKOHUAMebHOIL npogepke.
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