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Data are presented that determine the directions of processing and use
of brown algae, including the hydration coefficient (HC) of dried thalli
or crushed into pieces of various sizes, which is an important indicator
used in setting the parameters of technological processes, as well as the
yield of finished products. The results are presented demonstrating the
ability of the dried algae Saccharina japonica to limit hydration. It has
been shown that during deep treatment of S. japonica in order to increase
the HC, about 80% of biologically active substances are lost, with the
exception of fiber, some part of the protein, the organic form of iodine,
as well as alginates associated with polyvalent metal cations in water-
insoluble complexes with alginic acids. It was determined that when
soaking dried S. japonica in water, the relative content of alginic acid
increases, while the HC of kelp also increases. It has been established
that HC equal to 20-26 corresponds to a significant removal of extractive
biologically active substances (BAS) from S. japonica. At HC 14-16, up
to 50% of biologically active substances remain in the tissues of algae,
giving taste to kelp algae and their biological value. It has been shown
that with the content of biologically active substances in algae up to
50% of the initial value, a real opportunity is created to obtain food and
therapeutic and prophylactic products from dried S. japonica.
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B mpubpeskHBbIX 30HaxX Mopei JlaibHero Bocroka
Poccur cocpejoToYeHbI TIPOMBICIOBBIE 3aITachl OYpPBIX
BOJOPOC/IEH, 3HAYUTETbHAS YaCTh KOTOPBIX U3 TIOPs/IKa
Laminariales, IB/IsTIOTCS TIHIIEBBIMY [1]. B ¢BsI3U ¢ 9TUM
WX W3/laBHA U3YYaloT, C [EIbI0 TO3HAHUS OHMOXMMITJe-
CKMX U TEXHOJIOTMYECKUX XapakTepucTuk. K Hactos-
IeMy BpeMeHH Iosib3oBateny Saccharina japonica, Kak
CBIPBSA /IJIA TIPOM3BO/ICTBA THIIEBBIX M APYTUX MPOAYK-
TOB, IPUAAIOT 0co0b0e BHUMaHUE KObPUIIMEHTaM T'H-
aparanuu (KI') cyméHbIx BoZopocieli. DTH IoKa3aTelu
U UX OHMOXMMHUYECKHE XapaKTEPUCTUKU HeOOXOAUMBI
JUI Pa3BUTHA TEXHOJIOTMH, MPUMeHAEeMBIX B OTPaCIAX
repepabaTHIBAIOIINX BOOPOCTA HA Pa3/IMYHbIE BB
MIPOAYKIMH. B Toc/ieqHue AecaTWIeTHsI aKTUBHO pas-
BUBAIOTCS ITPOM3BO/ICTBA OHMOJIOTUYECKU aKTHUBHBIX JI0-
6aBoK (BAJT), IUITIEBBIX U JIeUeOHO-TTPOGUIAKTHUECKUX
TIPOZYKTOB. B MMPOBOM MacIiTabe Ha OJIHOM U3 TIEPBBIX
MECT CTOMT TIPOM3BOZCTBO U3 OyphIX BOAOPOCIEN TH-
IIEBBIX ZI0O6ABOK, TAKUX KaK aJbTUHOBAs KUCJIOTA U €€
commu — anbruHathl (E 400 — anpruHoBas kucnota; E 401
— asibruHat Hatpud; E 402 — aneruHat kamusa; E 403 —
anbruHaT aMMOHU; E 404 — anbruHat kanbiyd; E 405
— TIPONWIEHIIMKOMb aJbruHaT). [Iporn3BOACTBO aylbru-
HaroB B 2018 r. npesbiciio 38000 ToHH. CTOMMOCTD
aJbIUHATOB 3aBUCUT OT WX CBOMCTB U COCTABJISIET OKO-
Ji0 10-40 mosn. CIIA 3a xr [2]. B Poccuu B mociennue
JECSTHIETHS aKTUBHO Pa3BUBAETCS ITPOM3BOJCTBO BO-
JIOPOCJIEBBIX AJBIMHATCOIEPIKAIINX OUOTeNel it u-
€TUYECKOTO JIe9e6HOTO MPO(GUIAKTUUECKOTO TTUTAHMUS.
HemanoBakHOe 3HaYeHUe Oypble BOAOPOCIY HMEROT
U B Pa3BUTHUU TPOM3BOJCTBA KOPMOBBIX J0OABOK, WC-
TOJIb3YEMBIX B YKMBOTHOBO/ICTBE M aKBAKYJIBTYPE PhIO,
a TakKe — yZI0OpPEeHUI U TIOMMBOYHBIX SKCTPAKTOB I
pacTeHUeBOZICTBA B CETbCKOM Xo3s1iicTBe [3; 4].

HecMoTpsi Ha 3HaUMTE/NbHBIE 3amachkl OYPBIX BOJO-
pociteti (Phaeophyceae) B CeBepHBIX U JlalbHEBOCTOY-
HbIX MopaAx Poccuiickoii ®ezpepanyy, 10 HACTOALIETO
BpeMeHH ellé MaJjio T0OBIBAETCA U UCITOIb3YeTCs POC-
cuiickoe chIphé. Bcé 3TO ompenesieHO MpoGIeMaMu,
CBSI3aHHBIMU C ZIOObIUEH, TIEPBUYHON 00pabOoTKOM Jia-
MHWHApHEBBIX BOZOPOCIEH, B TOM 4YHCIe S. japonica.
BO3HMKAIOT MPOOGJIEMBI C MMPOU3BOJCTBOM TPOAYKIIUU
U3 BOJOPOCJIEH, TOTOBOM K XpaHEHUIO U TPAHCIIOPTH-
POBaHUIO Ha JJalIbHUE PACCTOSHUA.

Ceituac poccuiickuii PHIHOK IUIIEBBIX BOAOPOCIIEi
HEe TIyCTYET, BCJIEICTBUE 3aMIOJTHEHUS ero JIAMUHApUEH,
BBIPALTUBAEMON B OZHOTOAMYHOM IIUKJIE Y UMIIOPTH-
pyemoii u3 Kuras (KHP), rie 06EMBI €€ TPor3BOCTBA
MeTOZaMU aKBaKyJIBTYPHI IOCTUTAIOT 6-8 MITH T CHIPBS

[pezcTaBieHbl JaHHBIE, OMPEAETAIOIINE HalpPaBIeHUs
mepepaboTKU M WCIOMB30BaHUA Saccharina japonica,
BrUTFOYast KoadourmenT rugparanuu (KI') cyIéHbIx cio-
€BUII| WIY M3MeJIbYEeHHBIX Ha KyCOYKY Pa3IMYHBIX pa3Me-
poB. KT ABIfeTCs BAXKHBIM TIOKA3aTeIeM, TPUMEHAEMbIM
IIPU YCTAaHOBJIEHUH TTaPaMETPOB TEXHOJIOTMYECKUX ITPO-
1IECCOB, a TAKXKE BBIXO/[a TOTOBOU NPOAYKITUHU. [ToKa3aHbI
pe3y/IBTaThl, ZIEMOHCTPUPYIOIIHE CIIOCOOHOCTh K TIpe-
JeIbHOM TUZpaTaliy CyIIEHOW BoZopocau Saccharina
japonica. YcTaHOBJIEHO, UTO TIPU ITyOOKOI 06paboTKe S.
japonica, c nenbto yBenuaeHusa KI, Tepserca okono 80%
BAB, 3a WCKJIIOYEHWEM KJIETYaTKWA, HEKOTOPOW YacTHh
6eKa, opraHuYecKor GOpMBI 107la, a TaKKe aJbIMHAa-
TOB, CBSI3aHHBIX C TIOJIMBAJIEHTHBIMU KaTUOHAMU MEeTaJl-
JIOB B HEPACTBOPHUMbIE B BOZle KOMIUIEKC. OIpeesneHo,
YTO TIPYU 3aMavYMBaHUU B BOJE CYIIIEHOH S. japonica OT-
HOCUTEJIbHOE COZIEpKaHre aTbTHHOBOU KHUC/IOTHI YBEJIU-
yuBaetcsd, mpu 3toM KI' TaMyuHapuy Takke BO3pacTaer.
YcranosneHo, uTo KI' paBHbIA 20-26 COOTBETCTBYET 3Ha-
YUTETPHOMY YATEHUI0 SKCTPAKTHUBHBIX OHOTOTHYECKHU
akTuBHBIX BetecTB (BAB) u3 S. japonica. TIpu KI' 14-16
B TKaHAX BOZIOpOC/iel coxpansaeTcsa 10 50% BAB, mpuza-
IOIUX BKYC JIAMIHAPUEBBIM BOJOPOCISIM U YBETMIUBAO-
MIUX UX OHOTOTUYECKYIO IIEHHOCTh. [I0Ka3aHo, YTo, IPU
cogep:xaHuu B Bozopocsix BAB fo 50% OT MCcXOZHOro
TIOKa3aTeJsIs, CO3/AéTCA peasbHasA BO3MOXKHOCTD IOJTyde-
HUS U3 CYIIEHOH S. japonica MUIIEBBIX 1 ieueOHO-TTPOU-
JIAKTUYECKUX MTPOYKTOB.

exxerogHo [5]. IIpy 3ToM 3HAYUTENIbHYIO YacTh UX UM-
noptupyroT 13 KHP B Poccuto, e 13 HUX IpOU3BOJAT
KyJIMHApHYIO NPOAYKIMIO X KOHCEpBHL. JlaMHWHapws,
nMmnoprupyemasn us Kurasd, obrmazaer onpesenéHHBI-
MU TEXHOJIOTMYECKUMH XapaKTepUCTUKaMHU, TaKUMH
KakK BBICOKas CTelleHb 06pabOTKU CHIPbS U ero roTOB-
HOCTb K IIPAAMOMY HCIIOJIb30BaHUIO B IIpoIiecce MPUro-
TOBJIEHUSI NUIIEBBIX NMPOAYKTOB. IIpy 3TOM OGOsBINIOE
3HaueHue /I IIPOM3BOAWTENA NMHUIIEBOU IPOAYKINU
u3 Heé nMmeeT KoaddurmenT ruzparanuu (KI') mmHKo-
BaHHOM JIaMWHApUHU IIpY 3aMaduBaHuu e€ B Boge. KI'
JlaMUHap1y, U3TOTOBIEHHOU B KuTae, 9acTo focTura-
eT 3HaueHusA 18-22, T.e. Macca CyIIEéHOM JaMUHAPUU
IIPH 3aMa4yMBaHUU B BOZle YBEIWYUBAETCA UMEHHO BO
CTOJIBKO pa3. Ho IIpu 3TOM KadyecTBEHHBIe ITOKa3aTeIu
OZIHOTOZIMYHOM JIaMWHApHUH, Ky/IbTHBHpYyeMol B Ku-
Tae, 3HAYUTEIBHO YCTYIAIOT ABYXI'OJUYHON IHILEBOU
S. japonica U3 eCTeCTBEHHBIX IOMYJIALIUMN, TpoHU3pacTa-
IOIIVX B IPUOPEKHBIX 30HAaX SIMMOHCKOTO MOPSI.

Tabnuua 1. XuMnueckuit coctas S. japonica AByxneTHeM, 4OO6bITON B MPUOPEKHOM 30He
3anagHoro nobdepekbs o. CaxanuH / Table 1. Chemical composition of two-year-old
S. japonica caught in the coastal zone of the western coast of the island Sakhalin

OnucaHue obpasua, aata

Cop.ep»(aHue, % B pacyeTe Ha cyxoe BewecTBo

n06bI4YM, ycrioBus o6paboTkuy, cyMMa anbrmHoBoM a30THCTbIX, MUHe- 5
CYLIRH OpraHMyYecK1X yrneBopoB KMCNOTbI (Nx6,25) panbHbIX goss
TennoBas CylUKa B CyLUMIIKaX, OCHALLEHHbIX Fra30BbiMM BO3ayXoHarpesatensmu( t 60-450C)
CCC (26.05.151)) 69,5 593 232 10,2 30,5 0.2
CCC (19.06.15T1) 692 57.8 249 11,4 30,8 0.2
CCC (20.08.15r) 69.4 623 24,4 71 30,6 0.2
LLICC (20.08.15T.) 715 63,8 315 77 28,5 0.2
TennoBas cylika ¢ MHdparpacHbiM nanydermem (MK - cyiika, t 800C)
LLIBC (14.10.15r.) 777 69.4 32,0 8.3 22,3 01
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Ilens wccieOBAHUIA: YCTAHOBJIEHUE BO3MOXHO-
cru nioBbiienus KI' cymnéHol MMHKOBAaHHOW JIAMUHA-
pum (S. japonica), IpH MaKCHMAaJIbHOM COXpaHEHUU
B Heli MPUPOAHBIX OMOJIOTUYECKH aKTUBHBIX BEIECTB.

OBBEKTHI 1 METO/IbI ICCJIEZIOBAHUIA

sl ycTaHOBJ/IEHUS ONTHMAJIbHBIX YCJIOBUN IIpesio-
6paboTKM BOJOPOC/El TIPOBeJIeHbI UCCIENOBAaHUA Ha
caxapuHe Saccharina japonica (=Laminaria japonica,
Aresch.) ecTecTBeHHBIX IOMYJIALN, KOTOPBIE ObUIN [10-
OBITHI B IIPOMBIC/IOBBIH mTepuoz B 2015-2016 IT. B mmpu-
Ope)XHOI 30He 3amaZiHoro mobepexbsi 0. CaxavH.
BBUTM UCITONB30BaHbI 0OPA3Ilbl MPOAYKIH, KOTOpPhIE
He TIO/IBEPTaJIMCh JIOTIONTHUTEBHOM 00paboTKe (3a wc-
KJIIOYeHNeM IIPOMBbIBaHMA CJIOEBUL B MOPCKOU BoJe,
UX CYIIKM U pa3fieJITaHHBIX CJIOEBUII, ITMHKOBAHHBIX
Ha Kyco4ku pa3mepoM 0,5x7,0 cM), U3TOTOB/IEHHbIEe Ha
npeanpuaru OO0 PIIT' «<BMMHOM>», r. AHuBa, o. Ca-
XaJvH. B KauecTBe 0OBEKTOB CpaBHEHUsI UCIIONb30Ba-
JI1 JTaMUHApUIo, KYJIbTUBUPYEMYIO Ha BOJOPOCIEBBIX
IUTAaHTaLMsAX B IPHUOpeXxHoLi 30He JKesrroro mopsi, Ku-
taii (KHP), B Buzie CyIméHOU IMMHKOBAHHOW JaMUHA-
pyd, a TakkKe — LEJbHOIO CJIOEBUIA, IOJTyYEHHOI'O
B KauecTBe IToZlapKa ¢ BEICTaBOYHOro cTeHza KHP Mex-
ayHapoaHo BeicTaBku «World Food», . Mocksa.

OKcreprMeHTaIbHbIE 0OPa3LIbL:

1. CnoeBua ceipo-cyénsle — CCC; MMHKOBaHHBIE
ceIpo-cyménsle — [IICC; mMHKOBaHHBIE BaPEHO-CYIIE-
Hble — [1IBC (CaxanuH);

2. Kycouku caxapuHbl CyIméHou (apobnéHbie cioe-
BHII[a) — 0OpaboTaHHbIE BOZOH, PACTBOPOM XJIOPHIA

HATPUS U PaCTBOPOM THAPOKapboHaTa HaTpus (TIHIIe-
Bas coza), (CaxaauH);

3. CyméHas, IMHKOBaHHAaA Ha II0JIOCKU B/OJIb CJIO-
€BUIIA, TaMUHAPUA, 3aKyTUIEHHAs OT Pa3HbIX TIPOU3BO-
auTesier, v 1iesbHoe cnoesuille (KHP).

B paboTe OBUTM WCIIONB30BAHBI CTaHAAPTHBIE
U COBpPEMEHHBIE HHCTPYMEHTA/IbHbIE METOBI UCCIIE-
poBaHuii. OT60p mpob mpoBoawau mo 'OCT 31413
(kakaplii oOpasel] W3Meabdyald Ha JabopaTOpPHOM
MeJIbHUIE ZI0 pasMepa 4acTUIl 2-3 MM U XpaHWIH 10
aHamM3a B YUCTHIX, CYXUX, TePMETUYHO YKYIIOpeH-
HBIX CTEKIIHHBIX OaHKax). MccimeqoBaHUS XUMUUe-
CKOTO cocTaBa (coziepKaHWe BOZABI, MUHEPATbHBIX
BellecTB, Hoza), a TakkKe coZiep:kaHue aJlbI'MHOBOM
kucnotel nposoguau o I'OCT 33331, 'OCT 31413
u MeTozukaMm, usnoxkeHHBIXx B MYK [6]. Cozepxa-
HUE a30TUCTHIX BellecTB (OeKka) onpeaessiii MeTO-
noM Kbenbzana ¢ mpuMeHEeHHEM aBTOaHaTM3aTopa
mBeackoi ¢pupmbl FOSS Analitical AB, mozenb FOSS
2300, pacCcUUTHIBAIM coflep:KaHue OesiKa 10 KOJIrude-
CTBy 00Illero as3oTa c IpuMeHeHHeM KoadduireHTa
(Nosz6’25)- OpraHosienniTUYeCcKrEe IMOKa3aTeNu olle-
HUBaJIW II0 BHEIIHEMY BUZY, BKYCY, 3amaxy M KOH-
cucteHnuu 1o I'OCT 31412. OmnpezneneHue CTelneHU
Habyxauuss win koadduiimenta rugpatanuu (KI')
CyIIIEHOM S. japonica GBLTH TPOBEAEHBI METOAOM BOC-
CTAHOBJIEHUS HaBECKHU KYCOYKOB WIW ITUHKOBAHHOM
S. japonica B BoJZie NpU KOMHATHOM TeMIeparype
B TedeHHe 6 yacoB. OCTAaTOK KUAKOCTU CJIUBAIU B
TedeHre 10-15 muHyT. BoccTaHoBieHHble (HaOyX-
1IMe) KyCco4dKH S. japonica B3BeIIUBaIU.

Ta6nmua 2. OpraHonenTuyeckas xapakTepucTnka nu koaduumeHT rugpaTaumm S. japonica
ABYXNeTHeN, LOObITON B NPUOPEKHON 30He 3anaaHoro nodepeskbs o. CaxanuH /

Table 2. Organoleptic characteristics and hydration coefficient (HC) of two-year-old

S. japonica obtained in the coastal zone of the western coast of the island Sakhalin

OnucaHue obpasua (aata

OpraHonenTuyeckas xapakTepucTuka S. japonica AByxneTHeH

c6opa, cnoco6 o6paboTkHu, L. B Kr
CyLLKM) CYLWEHOM BOCCTaHOB/IEHHOM B BoAe
TennoBas cyllKa B CyLUMIKaX, OCHALLIEHHbIX Fra30BbIMM BO3AyXOHarpesatensmu (t 60-45°C)
MnoTHble, NeHToobpasHble MNACTUHbBI U LiBeT 6ypo-0nmBKOBbLIM C 3€1E€HOBATHIM
. KYCKM ANMHOM He MeHee 15 cM. [ToBepxHOCTb OTTEHKOM, MOBEPXHOCTb BriecTsLLas.
CnoesuLla Cbipo-CyLUEHble - N 71/
CCC (260515 1) yncTas, 63 OTNONKEHUNA. KoHcucTeHums nnotHas, xpycTaias. 3anax 80"
T LiBeT 3eneHoBaTo-6ypbii. 3anax CBOMCTBEHHbIN. BKyC NpusaTHbLIM, CnagroBaTo- '
CBOMCTBEHHbIN. rPUBHOM, COOTBETCTBYET MPUPOAHOM CaxapyuHe.
LiBeT 6ypo-0nnBKOBbIN C 3e1€HOBaTbIM
. MnoTHble, NneHToo6pasHble NNacTUHbI. OTTEHKOM. KOHCUCTEHUMS MNoTHas,
CnoeBulla Cbipo-CyLUEHbIE — _ 9 - 7.6/
CCC (19.06.15 ) MoBepxHOCTL UncTas, 6e3 otnoweHui. Liset xpycTsas. 3anax CBOMCTBEHHbIN. Bryc 80"
e ’ CBET/IO-0J/IMBKOBbIN. 3anax CBOMCTBEHHbIMN. NPUATHBIN, CNAAKOBATbINM, COOTBETCTBYET ’
NPUPOAHOM CaxapuHe.
MNoTHbIE KOKUCTbIE, NeHTOOOPa3sHble LiBeT 6ypo-onuBroBbIit. KoHCHCTEHLMS
CnoeBuia CbIpO-CyLLEHbIE =  MAACTUHbI M KYCKM AIMHON He MeHee 15 cMm. nnoTHas, xpycTawas. 3anax CBOMCTBEHHbIN. 9.7/
CCC (20.08.15r) MoBepxHOCTb uncTas, 6e3 otnoweHui. Liset Bryc npusiTHbIN, cnagkoBaTbii, 10,8
TEMHO-OJIMBKOBbINA. 3anax CBOMCTBEHHbIM. COOTBETCTBYET NPUPOAHOMN CaxapuHe.
. LiseT 6ypo-onumsroBbii. KoHcHcTeHUMs
Monocku, HapesaHHble MONepEéK CroeBmLLa. . .
LLlnHkoBaHHble Cbipo- g NnoTHas, xpycTsuas. 3anax cBOMCTBEHHbIM. 10,7/
- Bes nocTopoHHMx BKNtoUeHui. LiBeT TeMHo- ~ _ *
cyweénble - LLICC (20.08.151.) g - - Bryc npuaTHbIM, cnagkoBaTbii, 12,4
Bypbliit. 3anax CBOMCTBEHHbIN. -
COOTBETCTBYET NPUPOAHOM CaxapuHe.
TennoBas cyLuKa ¢ MHdpParpacHbiM nanydeHueM (MK - cyuwka, t 80°C)
LiBeT 6ypo-onuneroBbIi. KoHcucTeHums
. Monocku, HapesaHHble NoNepéx CroeBmLLa. OuYeHb NNIoTHas, XxpycTawas. 3anax
LnrosarHble BapeHo- bes nocto OEHMX BKﬂIOHeHME LiBet TeME;lo— CBOWCTBEHHbIM gz c rLlLquTanZ 10.8/
cywénbie- LUBC (14.10.15 r.) pot SHN. LBET 9 - BRyC np 119t
Oypblit. 3anax CBOMCTBEHHbIN. CNafiKoBaTbIf, COOTBETCTBYET MPUPOAHOM
caxapuHe.
Mpumeuanue: * - pacuét KI Ha abconioTHO Cyxoe BellecTBo.
-
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Ta6bnuua 3. OpraHonenTuyeckas XxapakTepmucTmKa i koadduumneHTsl ruapataumum (KI)
nammHapmm oT HekoTopbix koMnaHui KHP / Table 3. Organoleptic characteristics
and hydration coefficients (HC) of kelp from some Chinese companies

HaumMeHoBaHus OpraHonenTUYecKas XxapaKTepucTUMKa laMMHap1m Boems
HEKOTOPbIX KOMNaHMM OT HeKoTopbix KoMnaHui KHP P
BOCCTaHOBMEHMS, Kr
KHP, Bbinyckarowwmx . o ~TTN
CyLIEHYIO NAMMHAPHIO CYLEHOM BOCCTaHOBJIEHHOM B BoAie .
Monocku pasnuyHoM AnuHbl, LBeT
. ) OT CBET/NO- 10 TEMHO-3€/1EHOro BET 3€/1€HbIN, CBOMCTBEHHbIN
Minhou Country Yiahe A . U N
¢ 6enoBaTbIM HANETOM. 3anax naMMHapUK ofHOroAnYHOM. 3anax 22,3/
Food Co, LTD (KHP) . - 35 "
~ XapaKTepHbI A15 CyLLeHbIX BOAOpoOCeBbIr. KoHcucTeHums 257
(cywéHas WwuHKoBaHHas) o .
Bopopocnen. [lonocku ToHkue, MsArkasi. Bkyc He cooTBeTCTBYIOLLMNA.
TIOMKHe.
Fuzhou Hailin Foods Co, Monockmn pasnuUYHOM ANKHBbI. LiseT nonocok ot TeMHo-6ypo-
LTD (KHP). Sun Dried LiBeT TEMHOKOPUUYHEBO- KOPWUYHEBOrO 4O YEPHOrO.
Shredded Kelp YEPHbIN C 6€10BaTbIM HANETOM, KoHcurcTeHums Markas, npu 180 92/10.6*
LLInHKoBaHHbIe 3HaYMTENbHOE KOIMYECTBO Ha/faB/IMBaHMM CTPYKTypa ’ ’
BOAOPOC/IM CyLLEHblEe Ha  MOCTOPOHHMX MpuMecelt. MNonocku paspyliaetcs. Bryc
CofHLe. OYeHb TOHKME, NIOMKHE. He COOTBETCTBYIOLLMNA.
ToHKMe NONOCKK, Hape3aHHble . o
L . LiBeT TEMHO-KOpUYHEBbLIN C 6ebiM
Rongcheng jingyi BAOnNb cnoesuwa. Liset TémMHO- . _ g
. . HanéTtoM. 3anax He CBOMCTBEHHbIN, 151/
food Co, LTD (KHP), KOPMYHEBBIN C 6efbiM HANETOM. 40 "
- M MOMOCKM OUYEHb TOHKME, Apsibble. 17.4
(cyleHble Ha conHue).  3anax HeonpeAen&HHbIM, MOMOCKM .
Bryc He cooTBeTCTBYIOLMM.
OYeHb TOHKME, NIOMKHME.
Monockn pasnmM4YHOM ANMHbI. LlseT ot cBeTNO- A0 TEMHO-
Henan Signi Imp/Exp LiBeT oT cBeTNO- O TEMHO- KOPUYHEBOTrO, YEPHOrO
Co, LTD, (cywéHas KOPUYHEBOTO C 6enbIM HANETOM. c 6enbIM HanéToM. 3anax cnabbii 30 16,4/
mMopckasi kanycta), KHP,  3amax cnabbivi BogopocneBbliit ¢ BOAOPOC/EBbIM C MOCTOPOHHMM 19.2*
imp/exp MOCTOPOHHMM 3aTX/IbIM, MOMIOCKM 3aTX/1bIM, MOIOCKM OYEHb TOHKME
OYeHb TOHKME JTOMKME. apsénble.
CylueHoe croesuLle
namMuHapuu. Yposkan .
LiseT 6ypo-onmBKoBbIN
cobpaH C naaHTaumm .
& Mae 2015 r LlenbHoe cnoesuLie, cpeaHen C 3€/1eHOBATbIM OTTEHKOM,
) YKECTKOCTH, YNPYro-snacTuyHoe. 6nectawmn. KoHcucTeHUmMs nnoTtHas, 8,5/
KynbTuBupyemas Ha ~ z _ 180 «
LiBeT 6ypoBaTto-3eneHbiit. 3anax xpycTsas. 3anax CBOMCTBEHHbIMN. 10,0

noABecHOW nnaHTaumm

B OAHOrOAMYHOM LMKe
B NPpUOPEKHOM 30HE
Xéntoro mops, KHP.

BOAOPOC/IEBbIN, CBOMCTBEHHbIM.

Bryc npusTHbIN, cnagrkosaTo-

rprbHOM COOTBETCTBYET TAMUHAPUM.

MpumMeuaHme: * - pacyéT Ha abCOMOTHO CyXoe BeLLecTBO.

Koaddurment rugparanuu (KI') pacCIUTHIBAIM ITO
dbopmyre:

KI'= M,/(M,x(100-w))x100 @Y

m, — Macca (HaBecka) BOZOPOCIH (WU MPOAYKTa),
B3SITOT'O /1T BOCCTAHOBJIEHUS (TW/pATAIlUN) B BOJE, T}

m, — Macca BOCCTaHOBJIEHHOH BOAIOPOC/IH (W/IH TIPO-
AYKTa), T;

100/(100-w) — mepepacyéT Ha abCOMOTHO CYXYIO
HaBeCcKy BOJOpOIU (WX MPOAYKTA), B3ATOM Ha OIIpe-
nenenue KT, e w — MaccoBasi ZIoyi BOJBI B BOAOPOCIN
(wtu IpOAYKINM), B3ATOM /11 BOCCTAHOBIEHU, %.

PE3VJIBTATBI 1 X OBCYKJEHNE

B cocTaBe XMMHUYECKUX KOMIIOHEHTOB S. japonica
CoZiepKaTcsl aJibTUHATHI, GYKOUJAaHbl, MAHHUT, KOM-
IUIeKC MUHEpaJbHBIX BelllecTB, KjieTdaTka, o, mo-
JUdEHOIbI, TUTMEHTHI, BUTAMUHBI, a TaKXe — BBI-
COKOKayeCTBeHHBbIE IIPOTEUHBI, cocToAmue u3 18
aMUHOKMUCJIOT, B UX yucie — 9 HesaMeHUMBIX [8; 9;
4]. Tlpu 3amMavyMBaHUU CYIIEHBIX BOAOPOCIEN B BoJe,
aMHHOKHCJIOTHL, a TaKXKe MaHHUT, QYKOUAAH, MTOIH-
bEeHOJTBI, JKU3HEHHO HeOOX0MMbIE MUKPO3JIEMEHTHI,
MHUHepaJbHbIE U HEKOTOPBIE OpPraHudecKue (pOpPMBI
1iofla, BOZIOpACTBOPUMBIE BUTaMUHBI U aJblUHATHI
B 3HAQUUTENIbHOU CTENeHU SKCTParupyroTcsi U MOTYT
OBITD yTEePSHEI.
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Pe3y/nbTaThl MCCIEIOBAHUN XMMHUYECKOTO COCTaBa
S. japonica AByXJIeTHEN eCTeCTBEHHOH MOMYJIALIH, TI0-
Ka3anu cTabWIbHO BBICOKOE coZiepyKaHue Ho/a, MUHe-
PaJbHBIX BEIIECTB, CyMMBbI OPraHUYECKUX, B TOM YHCJIE,
yreBozoB. IIpu aTom 1 obpasua (IIIBC, 14.10.15 1.)
6ayaHC TOKa3aTreseil HECKOIbKO M3MEHSeTCs: COZep-
JKaHUe Hola U MUHEPAThHBIX BEIIECTB YMEHbBITAeTCH,
a cofepykaHue aTbIMHOBOM KUCIOTHI YBETMYHUBAETCS,
YTO XapaKTEPHO /I TPE/ICTABIEHHBIX YCIOBUM 06pa-
60TKU caxapuHel (maba.1).

OpraHosentruieckast olleHKa U Ko3(pUIIMEeHT TU-
JpaTalyy ABYXJIeTHEH S. japonica mocie BOCCTaHOBIIe-
HUSA B IIPECHOU BOZIe, IPMBeZIeHa B Tabsvie 2.

KT S. japonica, [o6BITON B IIpUOPEXHOMN 30HE 3a-
nazHoro nobepexxbs 0. CaxanuH, cocTtasisier 7,1-7,6-
9,7 I caoeBUIN U 1A MMHKoBaHHOM — 10,7-10,8,
YTO BIIOJIHE 3aKOHOMEPHO /I JBYXJIETHUX CJIOEBUI] S.
japonica, coOGpaHHBIX B Mae, UIOHE U B aBryCTe, BBICY-
IIIEHHBIX 6€3 KaKOW-THO0 IOTIOTHUTETFHON 06paboTKH,
KpOMe ITPOMBIBAHMUA UX B MOPCKOM WM TIPECHOU BOZIE,
JUISl yoaleHus: 3arps3HEHUN M MMOCTOPOHHUX MpHMe-
ceil. KoadduiimeHT rugparaiyy — 3TO OUYEHb BayKHBIN
TIOKa3aTeJsTb /IS IIPOU3BOAUTENS TIUIIEBOM TPOAYKIUH,
IIOCKOJIBKY UMEHHO OT Hero, B OOJIBIION CTeneHw, 3a-
BHICHT BBIXO/I KOHEYHBIX TIPOAYKTOB. Ho, ¢ Apyro¥i cTo-
POHBIL, 3TOT Ke IIOKa3aTellb CBUJETENbCTBYET O TOM,
HACKOJIBKO COXpaHeHHI B S. japonica WIN NOTEPAHB! B
mporiecce MpeAoOpaboTKY OUOTOTUYECKU AKTUBHBIE
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KOMITOHEHTHI, 13-32 KOTOPBIX OHa TaK IleHuTcd. Tak
KakK M3BECTHO, YTO OCHOBHadA 4yacTb BAB S. japonica
— 3TO pacTBOpHMBIEe B BOZie BelllecTBa, TO, OYEBU/HO,
yT0 yeM BbIie KI', TeM MeHblIIe B S. japonica IOJIE3HbIX
Bell[eCTB, 3a UCKJIIOYeHNeM aJbTMHATOB U KJIeTYaTKU.
Kpome ToOro, ciemyeT mpuHMUMaTh BO BHUMaHHE TOT
¢axT, uTo npHpozoH S. japonica IpefyCMOTPEH ABYyX-
JIETHUH KU3HEHHBIN ITUKJI, a TaKXKe — OIpeZeTéHHasd
IIUKJIMYHOCTh OWOCHHTE3a OPTraHUYeCKUX BEIECTB
¥ HAaKOIUTeHUsT MUHepaIbHbIX BemlecTB [10]. C apyroit
CTOPOHBI, JJaMUHApPHA, BbIpalliBaeMas B OJHOTOAUY-
HOM LIMKJIe, He CUHTe3UpyeT OpraHuveckye BelllecTBa
B TOM >Ke KOJIMYeCTBe U KaueCTBe, KakK AByxJieTHAA [11],
TaK KaK [IPOJOJDKUTENTbHOCTh OHOCHHTE3a OZHOTOMY-
HOH S. japonica 3HaAUWTEIBHO COKpallleHa II0 CpaBHe-
HUIO ¢ S. japonica AByXJeTHel MPUPOAHOMN.

KI' py1d ABYXJIETHUX NPUPOJHBIX CYLIEHBIX CJIO€-
BUII KOJeOMoTCsA B mipeienax 7,6-10,8 (maba. 2), uro
COOTBETCTBYET TAKOBBIM ITOKA3aTeIAM I CyIIEHOM
caxapuHbl, OOBITOM B yKa3aHHble CPOKU. HecMoTps
Ha OTIMYAIOIIHecs CIocobbl 06paboTku S. japonica,
nob6erToit 20 aBrycra 2015 r. (IIIMHKOBaHHASA ChIPO-CY-
méHas U cJIoeBUIIa celpo-cyménsle) KI' /i Hux odyeHb
6sm3Ku 110 nokasaresaMm (9,7 u 10,7) v 3aMeTHO BHIIIIE,
I10 CPaBHEHUIO ¢ 00pa3naMH (CyIéHbIe CJIOEBHINA), KO-
TOpBIE COOPaHEI B Mae-HIoHe.

ITpu BU3yaslbHOM OCMOTpe 00pasIOB CyIIEHOU IIHH-
KOBaHHOM JJaMUHAPUH, KyJIBTUBUPYEMOU B OHOTOANY-
HoM 1ukie (KHP), 6bLTH yCTaHOBIEHBI UX CIIE/YIOIINE
opraHosientudeckue nokaszarenu u KI' (maba. 3).

JlaHHbIE XMMUYECKOTO COCTaBa IIMHKOBAHHOU Jia-
MHWHApUY, KYJIBTUBUPYEMOU B OJHOTOAWYHOM IWKJIE
TIpe/icTaB/IEHBI B TabsuIe 4.

Ipu paccMOTpeHUH JaHHBIX TAaOHLEL 4, CIeAyeT 00-
paTuTh BHUMaHMe, YTO COZEpKaHre Hoza B oOpasrax
«Minhou Country Yiahe Food Co», «Rongcheng jingyi
food Co, LTD», «Henan Signi Imp/Exp Co, LTD» cocTas-
nset He 6omee 0,01%. OTH JaHHbIe HANPSMYIO CBHZE-
TEJILCTBYET 00 O4YeHb IIyOOKOI 00paboTKe TaMUHAPHHL.
B ci1oeBUIax JJAMUHAPUN, KYJIBETUBUPYEMBIX B OIHOTO-
JVYHOM ITUKJTE, €3 TOIOTHUTEIBHOM 06pabOoTKM, cozmep-
»kaHue Hoga coctapnsieT He MeHee 0,1%. B pesysbrare
MHOTOKPaTHOM 00pabOTKY JIAMUHAPHH €r0 CoiepyKaHre
yMeHbInaeTcss B 10 pas. [Ipu aToM B 3THX Ke obpasiiax

CHIDKEHO W cofiepyKaHre MUHepaTIbHBIX BelecTB. Ode-
BU/IHO, 9TO YZlaJIAeTCA MX 3HAUMTe/IbHasA 4acTb (40-60%),
a TaKkKe JPYTUX OMOAKTHBHBIX BEIECTB, B TOM YHCTIE —
MaHHHUT, QpyKonzIaH, CBOOOTHbIE aMUHOKHCIOTHI, HOZICO-
JleprKallyie, KOTOPbIe TEPSFOTCS B TIPOIIECCe BOJIHOM WU
COJIEBOLT 0OpabOTKY JTAMUHAPHH, YTO IIPUBOAUT K 3HAYH-
TETIPHOMY OOEHEHUIO0 MU KUTANHCKOM OfHOIOJMYHOMN
BOZIOPOCIIH. Pe3ysibTaThl aHam3a 0bpasija CIOEBUIIA U3
KHP ot 17 cenTs16ps 2015 T. CBHAETETBCTBYIOT 06 OTCYT-
CTBUH €ro IyOOKOM 06paboTKU Iiepe/] BBICYIIBAHUEM:
cozepkanue tioma — 0,1%, MUHepaJIbHBIX BELECTB —
30,4%, abrHOBOM KUCIOTHI — 25,0%, YTO COOTBETCTBY-
€T JAHHBIM XUMHYECKOTO COCTaBa JIAMUHAPUH, KYJIBTH-
BUPYEMOM B O/THOTOJITYHOM ITHKJTE.

OueBUHO, YTO KayeCTBEHHbIE MOKA3aTeIu JIAMU-
HapUH, KYJIETUBUPYEMOU B OZITHOTOAUIHOM ITUKJIE, TIPO-
usBoguTeb KHP, 1, 0cO6eHHO, OpraHOJIeNTHYECKUE,
OTIMYAIOTCS OT MOKa3aTeslel IBYXJIETHUX €CTECTBEHHO
PaCTYIIMX U BBICYIIIEHHBIX O0Pa3I[0B CaXapyHbI (JIAMU-
Hapuu) (maba. 1, 2, 3).

Jlns ompezeneHyss BO3MOXKHOCTH yBenmmdeHus KI'
S. japonica cyméHOM, U3MeTbYeHHOM Ha KYCOYKHY, ObLIa
MIpoOBeZieHa Cepus SKCIIEPUMEHTOB MO0 e€ 06paboTke
B pasHbIX yUIOBUAX (mabi. 5).

T[Ipy pacCMOTpEHUU Pe3YJIBTATOB UCCIEIOBAHUN Cy-
IIEHBIX KYCOYKOB S. japonica, 06pabOTaHHbBIX B Pa3/IMy-
HBIX YCJIOBUSAX, TPH JIMHEHKN 06paboTku (1, 2, 3 8 ma-
6auye 5), COBEpIIEHHO OYEBUHO, YTO, TIPU MPEBAPU-
TEJIBHOW 00paboTKe COJIEBBIM PACTBOPOM WJIH PAacTBO-
POM COJIH C THAPOKapOOHATOM HATpHs (IHIIEBast Coza),
MOXkHO 100uThcst KI' paBHOro 22 u bonee (yiumHelika 2,
3). Ipu atom S. japonica TepsieT B Macce 7o 80%, 3a c4éT
9KCTPAKIMA PACTBOPUMBIX OWOMIOTMYECKU AKTHUBHBIX
BEIIECTB, TAKUX KaK HU3KOMOJIEKYJISIDHBIE aJIbIHMHATHI,
CBOOOZIHBIE AMHHOKHUCIOTBI, MAaHHUT, (yKoWzaH, Io-
JUQEHOIbI, MUHEPaTbHbIE MUKPO- U MAaKPO3JIEMEHTHI,
10/I, BATAMUHBI 1 T.[I.

O6paboTKa cyIéHoi S. japonica Bopo# (iunetika 1)
MIPUBOAUT K HaMMeHbIIUM TToTepaM (54%) mocite Bcex
eé crazuii, mpu 3ToM KI' ctaHoBUTCA paBHBIM 16,9. Co-
XpaHseTcs yIpyras U XpycCTsAIas KOHCUCTEHIINSA T10CTTe
BCeX CTaZiviii 06pabOTKU y BOJAOPOCIEH, 3aMOYEeHHBIX
B BOJle, TOTZIAa KaK y ZIBYX JAPYTrHUX 00pasloB (uHell-
ka 2, 3) KOHCHUCTEHITUS CTAaHOBUTCA CJIMIITKOM MATKOM

Ta6nuua 4. XMUUECKMI COCTaB laMUHApUK, KyNbTMBUPYEMOM B OAHOroANYHOM Limkne B KHP,
oT pasHbix nponssoautenert / Table 4. Chemical composition of laminaria cultivated
in a one-year cycle in China, from different manufacturers

HaumeHoBaHusa HEeROTOopbIX

CerpmaHue. % B pacyeTe Ha cyxoe BewecTBo

romnaHui KHP, Bbinyckatowmx cyMMa
CYWEHYIO NaMUHapUIo OpraHM4ecKmX yrnesopnos
Minhou Country Yiahe Food Co,
LTD (KHP), (wmHroBaHHas) 855 74,0
Fuzhou Hailin Foods Co, LTD
(KHP). Sun Dried Shredded 70,9 53,6
Kelp, (wmHroBaHHas)
Rongcheng jingyi food Co, LTD
(KHP), (wmHKkoBaHHas) 824 709
Henan Signi Imp/Exp Co, LTD,
KHP. imp/exp, (LunMHKoBaHHas) 856 737
CylieHoe crnoesuile
¢ nnaHTauum, céop - Mai 2015 696 549

r. KHP. BoipaieHHoe
B OAHOIrOAUYHOM LMKIE

anbrMHoBoOM A30TUCTDbIX, MUHEe~

KMCNOTbI (N, x6,25) panbHbIX poas
23,3 11,5 14,5 0,01
28,8 11,3 291 0,06
34,4 11,5 17,6 0,01
28,3 11,9 14,4 0,01
25,0 14,7 30,4 01
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Ta6nmua 5. M3ameHeHus koadbdpurumeHTa rugpataumm (KM, opraHonenTnyeckmx norkasarenem
1 coflepsKaHna KOMMOHEHTOB S. Japonica, B 3aBUCMMOCTHM OT YCNOBUIA e€ 06paboTKM /
Table 5. Changes in the hydration coefficient (KH), organoleptic parameters and content
of S. japonica components depending on the conditions of its processing

YcnoBusi 06pa6oTku Oucrt. Bona (pH 6,0)

p-p NaCl (pH 7,3) p-p NaCl + NaHCO, (pH 7.5)

3aMauyMBaHME KYCOYKOB NUHENKa
S. japonica B Boae unu 1 2 3
B COJIEBOM pacTBope
M HaBECKM CyXMX BOJOPOCeN 50/250 50/150 50/150
(r) / o6bém p-pa (Mn) ' ’ '
pH pacTtBopa 6,8 7.3 7.5
2. dunbTpoBaHue
m Habyxwei sonopociw (r)/ 39.6/198 15,6/138 15,2/140
06béM ocTaTKa p-pa (M) ' ' '
pH sknakocTn 6.4 6,0/6,6 75
Kr 79 31 3.0
XapakTepucTuka Boigensgertca Baskaa cybcTaHums
3. Bapka (20 MuHyT B anctunnmposaHHom soge (200 mn))
m Bogopocnu nocne Bapku (r) 35,2 30,6 35,5
OB6bEM KMAKOCTH MOCTE BAPKM
) 172 162 136
pH skmakocTn 6,7 6,3 8.6
Kr 7.0 61 71
XpycTawme CnULLIKOM MArKME, pbIXsible
OpraHonenTunyeckas oLeHKa N
LiBeT TEMHO-OIMBKOBBIM
4. Cywka (t 60°C)
m Bogopocnu nocne cyLky (r) 2,3 2,4 2,3
MoTepu, % 54 52 54

5. rlOBTOpHOG 3aMavMBaHMe BOOOpPOC/IM B BOAE

obbeM Boabl (M) 350 350 350
pH BoabI 6.8 6,8 6.8
6. DunsTpoBaHue
m Habyxwweit Bogopocnu (r) 39.0 53,3 521
O6beM skMaKocTH nocne 290 271 272
chunbTpoBaHms (M)
pH snakocTtn 7.0 6,7 8.8
Kr 169 222 22,6
OpraHonenTuyeckas oueHKa Ynpyrue Pbl)fnble' ApsGnoie
LiBeT TeMHO-0NMBKOBBIM
7. MoBTopHas cyuka (t 60°C)

m Bogopocnu (r) 19 18 17
Motepu, % 17,0 25 26
CyMma notepb, % 71,0 77,0 80,0

9,1 13 13,8 14,3 14,4 14,6 14,9 16,1 16,6
KoadpduumenT ruaparaumm

= CopiepiaHie B0Ab1% m— CopiepIKaH¥e anbrMHOBOI KNCNOTbI%

—— Norapudmuseckas (Coaepanie Boas,%) —— Nlorapudmuueckas (CoaepKaHie anbrHOBOI KUCOTH,%)

PucyHok 1. 3aBrcrMocTb KOadhbULMEHTOB
rmapaTaumm obpasuos S. japonica
OT COAEPsKaAHNS aNbrMHOBOWM KUCOTbI

M BOObl B HUX

Figure 1. Dependence of the hydration coefficients
of S. japonica samples on the content of alginic
acid and water in them
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Y PBIXJIOW, AHAJOTMYHO KOHCHUCTEHIIVW JIAMUHAPUU
ITMHKOBAHHOM KYJIBTUBHUPYEMOMU, MPOU3BOAUTENh K-
tait (mabauya 3). ViccrenoBaHye KyCOYKOB, IOTydYeH-
HBIX U3 CJIOEBUII S. japonica CyII€HOM, TIOKa3alo, YTo
ux KT paBHO 8 (mabs. 2) v ipu 3TOM IPOAYKIUS COZED-
JKUT B CBOEM cocTaBe Bech KoMIuiekc BAB (maba. 1), 3a
YTO OHA U LIEHUTCS.

Ha pucyHke 1 mpeacTaBiieHbl JaHHbBIE, IEMOHCTPU-
pytoie 3aBucumocthb KI' cyméHoil S. japonica oT co-
JepKaHUSA B HEW aJbTMHOBOM KHUCJIOTBL, & TaKKe —
BOJIBI, KaK B CHIPO-CYIIIEHBIX, TAK U B 0OpabOTaHHBIX
obpasifax Bomopocin. B cesisu ¢ 3aBucuMOcThio KI' oT
coziepKaHuA BOZbI B IPOAYKTE, /IS TOTyYeHUsA JOCTO-
BEPHBIX U CPABHUMBIX PE3YJIBTATOB HEOOXOAUMO IIPO-
BoauTh NiepepacueT KI' Ha abCOMOTHO CyXOe BELECTBO
o ¢popMmyJie, IpeICTABIEHHOU B 3TOH cTaThe B «Mare-
pUasiax ¥ MeToax».

BbIBO/IbI
[pencTaBieHHbIE PE3Y/IBTAThI [TOKA3BIBAIOT, YTO
VIIPaBJISATH CIIOCOOHOCTHIO K I'M/PATAIVK U YBETTINBATh
KT cyménoii S. japonica —3To peaybHast BO3MOXXHOCTb.
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[Ipu sTOM, 714 3HauUUTEebHOrO yBenmyeHus K, He-
00XOZIMMO TPOBOAUTDL CEPUIO MPeAoOpabOTOK CHIPHS.
OpmHako ciefyeT pellnThb, uTo BaskHee — KI' paBHbIi 20-
26 1 IpaKTUYeCKH TTOJHOE yaeHHe dKCTpaKIuei pac-
TBOpMMBIX BAB 13 S. japonica miv IpuHATH 60sIee HU3-
xuii KI' ot 8 70 14, mpu KOTOpBIX B TKaHAX S. japonica
yzraérca coxpaHutb oT 90 go 50% BAB, npuzarommx
BKYC JIAMHUHAPUEBBIM BOJOPOCIAM U OTIPEETSIONINX
UxX GUOTIOTUYECKYIO IIEHHOCTh, 32 KOTOPYIO OHU TaK BbI-
COKO I[EHSATCA.

[Ipyn [gOCTaTOYHO BBICOKOM cozepxaHuu bBAB
B S. japonica co3zaétca peajibHasg BO3MOXKHOCTD ITO-
JIy4eHUA MPOAYKIIUY HTMPOKOro ClIeKTpa, HauuHasA OT
TIPSIMOTO MCIOMB30BAHUA B THINY O TPOU3BOZACTBA
CrelfMaJu3upoBaHHON nuIeBor npoaykuuu (CIII),
OMOJIOTMYECKN aKTUBHBIX Z00aBok K muie (BA/D),
dbapmarieBTUYeCKOH, MeUITMHCKOMN, MUIEBLIX m00a-
BOK U /IPYTUX MIPOZAYKTOB.

Paboma  ewinonHeHa 8  pamkax — 002080pa
N¢ 93/1567011 Ha 6binosHeHUe HAYUHO-UCCed08a-
menwbckux pabom (HHP) no meme: «Paspabomams Ha-
YUHO-000CHOBAHHDLE PEKOMEHOAUUL NO PAYUOHATLHOMY
ucnonb3o8aHuro aamuHapuil Caxanuno-Kypuisckozo pe-
2UOHA, BKIOUAS CNOCOOBL NeP8UUHOLL 06pabOmMKU Cblpbst
U 8bINYCKY CYWEHOU U UHOTL NPOOYKUUL».
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of contract No. 93/15B7011 for the performance
of scientific research (R&D) on the topic: "To develop
scientifically-based recommendations for the rational
use of Laminaria in the Sakhalin-Kuril region, including
methods of primary processing of raw materials and the
production of dried and other products.”
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