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Abstract

Industrial extraction of seed oil using hexane has raised significant environmental and human health
concerns. 2-Methyltetrahydrofuran (2-MeTHF) stands out as a promising sustainable bio-based alternative.
It is a renewable solvent derived from agricultural byproducts. 2-MeTHF exhibits physical properties
favorable for oil extraction, including a low boiling point (80°C) for efficient solvent recovery and a high
affinity for lipids. Similarly, the global demand for functional seeds like flaxseed (Linum usitatissimum L.)
oil is rising, driven by its applications in the food, nutraceutical, and industrial sectors. Flax holds strategic
and economic importance for the Russian Federation, which stands as one of the world's foremost producers
of flaxseed. Based on this, investigating sustainable extraction methods and solvent for flaxseed oil holds
both scientifical and industrial relevance. Thus, this study investigates 2-MeTHF as a sustainable alternative
to hexane for flaxseed oil extraction.
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2-METUJTETPAI'HIPO®YPAH B KAYMECTBE PACTBOPUTEJISI HA
BUOJOI'MYECKOU OCHOBE IJISA DKCTPAKIIUUA JIBHAHOT'O MACJIA (Linum
usitatissimum)
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Pabora BeimonHeHa B pamkax Tembsl HUP Ne 625119 «VYctoitunBas mepepaboTKa OTXOIOB MAaCIMYHBIX
KYJBTYp B GYHKIIHOHAIILHBIE OETKOBbIC U MHUIIIEBbIC BOJIOKHUCTHIE T00aBKI

AHHOTanHUA

IIpoMbIIUIEHHAST DKCTPAKIMA Macia U3 CEMSH C MCIOJIb30BAHMEM I'€KCaHa BBI3BAJIA CEPbE3HBIC
OMACEHMsI MO0 IIOBOJY COCTOSIHMSL OKpYXKAaloUleW cpenbl W 370pOBbsl  UEJIOBEKa. 2-
metmirerparuapodypan  (2-MeTHF)  sBasiercss  mepcnekTUBHOM — anbTepHAaTHMBOW — Ha
OMOJIOTHYECKO OCHOBE. DTO BO300OHOBISIEMBI pPacTBOPUTENb, MOIYy4YaeMbId U3 MOOOYHBIX
MPOAYKTOB  celbckoro  xo3siiictBa. 2-MeTHF  oGmamaer  Qusmueckumu  CBOWMCTBaMH,
OnaronpUATHBIMU JUISl SKCTPAKIMU Macja, BKJIIoYas HU3Kyro Temmneparypy kunenus (80°C) ans
3(QPEKTUBHOTO H3BICUEHHS] PACTBOPUTENIE M BBICOKOE CPOACTBO K JMIUAAM. AHaJIOTHYHBIM
00pa3oM, pacTeT MUPOBOH CTIpOC Ha (PyHKIIMOHATBHBIE CEMEHA, TAaKUE KaK JbHSIHOE Macio (Linum
usitatissimum L.), 4To OOyCIOBJIEHO HMX NPUMEHEHHWEM B IHUIIEBOH, HYTPHUIIEBTUYECKOW U
IIPOMBIIUIEHHONW OTpacisix. JIeH KMMeeT CTpaTernyeckoe M HSKOHOMUYECKOE 3HAYCHHE IS
Poccuiickoit @enepaunn, kotopas SBISETCS OAHMM U3 BEIYIIUX MHPOBBIX MPOM3BOIUTENIEH
JBHSAHOTO ceMeHU. Mcxons U3 3TOro, M3ydeHue SKOJOTUYECKU YUCTBIX METOJIOB AKCTPAKIUU U
pacTBOPUTENS AJIs JIbHSIHOTO Macila UMEET KaK HaydyHOE, TaK U IPOMBILUIEHHOE 3HaueHue. Takum
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o0pa3om, B TaHHOM HccieqoBaHuM paccMmarpuBaetcs 2-MeTHF kak ycroifumBasi ansTepHaTHBA
TeKCaHy I SKCTPAKLUM JBHIHOIO Macia.

K1roueBble ciioBa

2-MeTHF, benok, Oxcrpakiusi, Maciuunble cemeHa, Ha Ouonornueckoir ocHoBe, 3ejeHbIE
pacTBopurenu, JIen

Flaxseed (Linum usitatissimum L.) oil has long been recognized as a valuable agricultural
commodity with diverse applications spanning the food, nutraceutical, pharmaceutical, and
industrial sectors [1]. The oil is particularly prized for its exceptionally high content of omega-3
fatty acids, particularly a-linolenic acid, which confers significant health benefits including anti-
inflammatory effects, cholesterol reduction, and decreased risk of cardiovascular disease [2].
However, the recovery of oil from oilseeds like flaxseeds is dominated by solvent extraction using
n-hexane. However, its use is increasingly controversial due to significant environmental and
health concerns. Furthermore, its classification as a hazardous air pollutant and its derivation from
non-renewable petroleum sources underscores the urgent need for safer, bio-based alternatives that
align with the principles of green chemistry [3]. 2-methyltetrahydrofuran (2-MeTHF) is a genuine
bio-based solvent, produced by the hydrogenation of furfural derived from renewable agricultural
residues such as corn cobs and sugarcane bagasse [4]. Its physicochemical properties are highly
advantageous for oil extraction: it exhibits a similar polarity profile to hexane, a higher boiling
point (80°C) that facilitates solvent recovery. The application of 2-MeTHF for the extraction of
several seed oil remains largely unexplored. Given the high concentration of oxidatively sensitive
PUFAs in flaxseed oil, the choice of solvent is critical not only for yield but also for preserving oil
quality and maximizing the retention of its associated bioactive molecules. Therefore, a
investigation into the performance of 2-MeTHF for flaxseed oil extraction is warranted.

The primary objective of this study to evaluate the efficiency of 2-MeTHF as a bio-based
solvent for extracting oil from flaxseed, comparing it directly with conventional hexane.
(1) evaluate and compare the oil extraction yields achieved with 2-MeTHF versus
conventional hexane
(i)  assess the quality of the extracted oil and
(111)  the viability of scaling this method for industrial application

This study is expected to demonstrate that 2-MeTHF can achieve comparable or superior
extraction efficiency to hexane while yielding a high-quality flaxseed oil rich in valuable
components. This could sever as a fundamental study in determining if 2-MeTHF represents a
viable and superior green alternative for producing high-quality flaxseed oil.
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