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HPUMEHEHUME INTPUPOJHbBIX
[NIYBOKUX BTEKTUYECKUX PACTBOPUTEJIEA
JIJI1 DKCTPAKIIUA MAKPOBOJOPOCJIEN
B PAMKAX OBECIIEYEHUSI KOHIENIUA YCTOMYUBOI'O PA3BUTUS
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Annotanusi. O0CYXJICHO, KaK COOTBETCTBHE IIEJISIM YCTOWYHMBOTO PA3BUTHSI MOXKET CITOCOOCTBOBATH MO-
BBIIIEHUIO YCTOMUYUBOCTH SKOHOMUKHU, B OCHOBHOM U€PE3 «3EJIEHYIO» U «CHHIOI0» HKOHOMHKY, KOTOpast BKIIIO-
yaeT BaJOPHU3ALUI0 MAaKPOBOJOPOCIEH MPH MOTyUYeHUH SKCTPAaKTOB. OCHOBHOE BHUMAHHE YJEIE€HO MOTEHIIH-
airy 3BTEKTHYECKUX pactBoputeneil (deep eutectic solvents, DES). Kiaccuueckue MeTosp! sKkcTpakiun Ono-
Jornyecky akTuBHbBIX BemiecTB (BAB) 3 MakpoBomopociieli, OCHOBaHHBIE HA MCIIOIb30BAHUH OPTaHHYECKIX
pactBopuTenei u OydepHBIX pacTBOPOB, YAaCTO TPE/IONIAraloT KECTKUE YCIOBHS W JUTUTENBHBIN Tpolece,
HETaTUBHO BJIMSIONINE Ha YKOJIOTMYECKYI0 00CTaHOBKY. DTH (DaKTOPBI MOTYT IMPUBECTH K CHIKCHHUIO KauyecTBa
SKCTPAKTa 3a CYET OCTATOYHBIX PACTBOPHTENEH, OONBIIOMY yIIIEPOHOMY clielly 3a cueT Briopocos CO,. Ilpu
MIpaBUIILHOM BbIOOpE koMoHeHTOB DES npencrasisier co0oit «3eneHyro» 1 ycToiunBylo ansrepHatuBy. DES
00J1a/1atoT TAaKUMH MTPEUMYIIECTBAMH, KaK HU3Kasl JICTy4eCThb, PEryJaupyeMast IoJIIPHOCTh ¥ He3HAUUTENIbHAs
TOKCHYHOCTD, YTO JIeJIaeT NX OoJiee HKOJIOrNIeCKN YUCTHIM B (D (EKTUBHBIM BAPHAHTOM JIIs SKcTpakiu BAB.
WX MOXXHO HacTpauBaTh IS YIIyUIICHNS] KaK OMOJIOrMYECKNX, TaK ¥ TEXHOJIOTHUECKUX CBOMCTB, YTO MPUBO-
JIUT K TOJTyYCHHIO IKCTPAKTOB C YHUKAJIBHBIMU XapaKTePUCTUKAMU, TAKMMHU KaK BBICOKAsl aHTHOKCHJaHTHAs
AKTHBHOCTb, aHTHIPOIH(EpaTHBHOE U MPOTHBOBOCIIAINTEIILHOE JICHCTBHE, a TAKXKe yITydlIeHHe (PU3UKO-XH1-
Muueckux cBoicTB BAB u3 makpoBogopocneil. HactpauBaemslit au3aiitn DES nmo3BomsieT onTUMU3UpPOBATh
YCIIOBUSI KCTPAKIMU ISl YBEJIIMYCHHS BBIXO/IA, YUCTOTHI M OMOJIOTHYECKOH aKTHBHOCTH AKCTPAKTOB, UTO JIe-
naet DES sKonornyHoit ansTepHaTHBOM /It IIPOU3BOICTBA OMONPEIapaToB U APYTUX MPOIyKTOB. PaccMoTpeH
norenian DES 1 u350xeHbl 0CHOBHBIC TIPEMMYIIIECTBA M ITyTH PEIICHUs MPOOJIeM ITPH BAJIOpHU3aLUH TIepe-
pabOTKH MaKpOBOJIOPOCIICH.

Ki1ro4eBble ciIoBa: «CHHS) SKOHOMHKA, «3€JICHAS» XUMUS, PAlOHAIBHOE TIPHPOJIONIOIL30BaHNE, BO300-
HOBJISIEMBIE PECYPCHI, KCTPAKIIUSL, TITyOOKHe IBTEKTHYECKHE pacTBopuTenu, DES.

APPLICATION OF NATURAL DEEP EUTECTIC SOLVENTS
FOR EXTRACTION OF MACROALGAE IN THE FRAMEWORK
OF ENSURING THE CONCEPT OF SUSTAINABLE DEVELOPMENT

O.N. Pozharitskaya', E.D. Obluchinskaya', Academician RAS G.G. Matishov"?

Abstract. This article discusses how alignment with the Sustainable Development Goals (SDGs) can
contribute to a more sustainable economy, mainly through the green and blue economy, which includes the
valorization of macroalgae in extract production. The main focus is on the potential of deep eutectic solvents
(DES). Classical methods for the extraction of biologically active substances from macroalgae, based on
the use of organic solvents and buffer solutions, often involve harsh conditions and a lengthy process that
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negatively impact the environment. These factors can lead to a decrease in the quality of the extract due
to residual solvents, a large carbon footprint due to CO2 emissions. With the right choice of components,
DES represents a green and sustainable alternative. DES have advantages such as low volatility, adjustable
polarity and low toxicity, which makes them a more environmentally friendly and effective option for BAS
extraction. They can be tuned to improve both biological and technological properties, resulting in extracts
with unique characteristics such as high antioxidant activity, antiproliferative and anti-inflammatory effects,
and improved physicochemical properties of macroalgae BAS. In this sense, the tunable design of DES allows
optimizing extraction conditions to increase the yield, purity, and biological activity of extracts, making DES
an environmentally friendly alternative for the production of biopreparations and other products. The article
discusses the potential of DES and outlines the main advantages and solutions to problems in the valorization
of macroalgae processing.

Keywords: blue economy, green chemistry, environmental management, renewable resources, extraction,
deep eutectic solvents, DES.
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