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Flaxseed oil contains up to 50-60% alpha-linolenic acid (ALA), an omega-3 fatty acid with
three double bonds. The presence of multiple double bonds makes the carbon-hydrogen bonds highly
susceptible to free radical attack. Exposure to light, heat, and oxygen triggers a chain reaction
(autoxidation), leading to: rancidity - formation of volatile compounds (aldehydes, ketones) causing
off-flavors and odors; nutritional loss - degradation of beneficial omega-3; toxic byproducts -
potential formation of primary (hydroperoxides) and secondary oxidation products.

Effective solutions and strategies: dark packaging - using amber glass or opague containers to
block UV light; cold pressing - maintaining low temperatures during extraction to prevent initial
thermal damage: chemical stabilization - adding synthetic (BHA, BHT) or natural antioxidants
(Tocopherols, Rosemary extract, Ascorbyl palmitate), mixing flaxseed oil with more stable oils (e.g.,
sesame or high-oleic sunflower oil).

Advanced technology: Coating oil droplets in a protective wall material (maltodextrin,
proteins) to shield them from the environment and Improving stability and bioavailability through
specialized delivery systems.

The industry is currently shifting away from synthetic additives toward "Clean Label"
solutions, focusing on plant-derived polyphenols and innovative encapsulation techniques to maintain
the oil's integrity without compromising its "natural” appeal.

Plant polyphenols are secondary metabolites characterized by the presence of one or more
hydroxyl groups attached to aromatic rings. In the context of oils like linseed (flaxseed), they serve
as a powerful alternative to synthetic antioxidants.

Polyphenols combat lipid oxidation through three primary pathways. Radical Scavenging
(Hydrogen Donation). They donate a hydrogen atom to lipid radicals, converting them into stable
non-radical forms and breaking the oxidation chain reaction. Some polyphenols can deactivate singlet
oxygen, which is particularly vital for preventing photo-oxidation in oils exposed to light [1].

Most potent polyphenols are naturally water-soluble (hydrophilic) and do not dissolve easily
in 100% fat systems. Lipophilization (attaching a fatty acid chain to the polyphenol) or the use of
phospholipid-based emulsifiers to carry the extract into the oil [2].

Current research focuses on synergistic blends—for example, combining rosemary extract
with ascorbyl palmitate (fat-soluble Vitamin C) to create a "multi-barrier” defense system that
protects the oil at different stages of the oxidation process.
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VJIK 621.9:620.178.16:664 o
_KOMIUIEKCHMIA MIAX1J MO0 NIIBUILEHHS EKCILTY ATAIIHOI
CTIAKOCTI JIETAJIE! JI/ISI XAPYOBUX TA IEPEPOFHUX BUPOBHULITB

HOais JAHUJIEHKO, Anacracis POJKKOBA, Harana BUKAJOPOBA
I3 «JIHY im. Tapaca IlleBueHka»

Y cyyacHMX yMOBax pPO3BHUTKY XapyoBHX Ta NEpepoOHUX BHUPOOHMIITB EKCIUTyaTaliiHa
CTIMKICTh JeTayiell 00JIaJHAaHHS BH3HAYAETHCS HE JIUIIC MEXaHIYHOK MIIHICTIO Marepiamy, aine i
HOTO 37aTHICTIO POTUIISATH 3HOIIYBAHHIO, KOPO3ii, il MUHHUX 1 Ae31H(PIKyBaIbHUX CEPEIOBHII, a
TaKOXX 3a0e3MeuyBaTH HAJICKHHUHM CaHITAPHO-TITIEHIYHHMNA CTaH poOounx moBepXoHb. OcoOIUBOTO
3HaYCHHS HAOyBarOTh JIETaJll HACOCIB, 3MIIIyBayiB, TPAHCIIOPTEPIB, MOAPIOHIOBAYIB, JO3yBAIbHUX
MPUCTPOIB, €MHOCTEH, TPYOONPOBOJIB 1 BY3JIIB TEPTs, SIKi MPALIOIOTh y KOHTAKTI 3 Xap4OBOIO
CHUPOBUHOIO 200 arpeCUBHUMH TEXHOJOTTYHUMHU CEPETOBUIIIAMHU.

OpauM 13 0a30BHX HampsMiB TBHINCHHS JOBTOBIYHOCTI € palliOHAJIbHUNA BHOIp
KOHCTPYKUIHHUX MaTepiamiB. Y XapuoBiii IPOMHUCIOBOCTI HIIMPOKO 3aCTOCOBYIOTH HEPXKaBiIOYi CTAalIl,
3okpema AISI 316 ta AISI 316L, 3aBmsku iXHii KOpPO3ilHIA CTIMKOCTI, TEXHOJOTIYHOCTI Ta
npuAaTHOCTI 10 ouuiieHHs; MDPI-gociimkeHHsT TakoX MIAKPECHIOE iX MOMIMPEHHS y poOodmx
MOBEPXHAX, MACTEpPH3aTOpax, pe3epByapax, TPyOONMpoBOJaxX, HAcocax 1 apMmarypi XapuoBOTO
obnagHanHs [1].

BaxmBoro yMOBOIO MiABHINEHHS EKCIUTyaTalliiHOI CTIHKOCTI € KEepyBaHHA CTaHOM
noBepxHeBoro mapy. lllopcTkicTte, Mikpopenbed, 3aNMUIIKOBI  HANpYXEHHS, HasSBHICTh
MIKpOJeeKTiB 1 XapakTep 0OpoOKH BH3HAYAIOTh IHTEHCUBHICTH TEPTS, 3HOLIYBAaHHS, KOPO3iifHOTO
MOIIKO/DKEHHST Ta MOMJIMBICTh HakomuuyeHHs 3a0pynHeHb. JlocmimkeHHs [2-4] moka3yroTh, IO
napaMeTpu TOBEpXHeBOi Tomorpadii, KOHTaKTHUI THUCK, YMOBHM 3MallyBaHHS Ta aedopMariis
MaTepiany iCTOTHO BIUIMBAIOTh Ha KOE(ILiEHT TepTs i MOBEIIHKY KOHTAKTHOI MapH.

KommiiekcHMid migxin Mae BKIIOYATH 3acCTOCYBaHHS (iHIMIHOI 0OpoOKH, MOJipyBaHHS,
3MIIHIOBATHHUX TEXHOJIOTIM Ta 3aXMCHUX MOKPUTTIB. Jlns geranei, siki MpaiiolOTh B YMOBax
abpa3uBHOTrO, aJre3iiHOro abo KOpo31MHO-MEXaHIYHOIO 3HOIIYBaHHS, JOLUUIBHUM € BUKOPUCTAHHS
MIOBEPXHEBOI0 3MilIHEHHs, (YHKIIOHAJIBHUX IOKPHUTTIB, a TAKOX MarepiajiB i3 MiJBUILEHOO
TBEPJIICTIO Ta CTAaOUIBHICTIO MOBEepxXHEBOro mmapy. Ormsia [S] moa0 3HOCOCTIMKOCTI KOMITOHEHTIB
CLIBCHKOTOCTIONAPCHKOI TEXHIKU MiAKpec e eeKTUBHICTh MOEIHAHHSA ONTUMI3allii KOHCTPYKIIII,
BHOOPY 3HOCOCTIMKMX MaTepiaiiB 1 HAHECEHHS MOKPUTTIB JIJIsl TPOJIOBKEHHS PECypCy JeTaleH.

He MeHm BaxkTMBUM € TpaBWIbHUN BHOIp yMOB TepTa Ta 3MmaimnyBaHHS. PobGortu T.
Trzepiecinski Ta criiBaBTOp1B, MPUCBSYEHI TEPTIO y MpoIiecax (GOpMOYyTBOPEHHS METAIIIB, TOKA3YIOTh,
10 TUT MAacTHJIa, KOHTAKTHUH THUCK, IIBUAKICTH KOB3aHHS Ta CTaH MOBEPXHI iCTOTHO BIIMBAIOTH Ha
Koe(ILIEHT TepTs 1 SIKICTh MOBEPXHI Micias 00pooku [6, 7]. s xapuoBUX BUPOOHUIITB 11€ 0COOJINBO
BaXXJIUBO, OCKUIBKM MacTWJIbHI Marepiajd MOBHUHHI MOEAHYBaTH TPHOOJIOTIYHY €(EKTHBHICTDH i3
€KOJIOT1UYHOIO Ta CaHITapHOIO OE3MEYHICTIO.

[TepcieKTUBHUM HampsiMOM € BUKOPUCTAHHS LHU(POBOTO KOHTPOJIO CTAaHY MOBEPXOHb 1
BY3JIIB TepTs. 3aCTOCYBaHHS METOMIB Bi3yaJbHOTO KOHTPOJIIO, aHAJ3y HIOPCTKOCTi, MOHITOPUHTY
3HOIIIYBAaHHS, OLIIHIOBaHHS MOP(OJIOTii MOIMKOPKEHb 1 MPOrHO3YBaHHS PECypCy JA03BOJISIE TEPEUTH
BiJl TJIAHOBO-TIEPIOJJUYHOTO PEMOHTY /10 OUIbII €(EeKTUBHOI CUCTEMU TEXHIYHOTO 0OCIYrOBYBaHHS
3a (QakTUYHUM cTaHOM. Y poOoTi [8] momo B3aeMomii cTajleBUX KOMIIOHEHTIB 13 PHCOBUM
CepeZIOBUILIEM IIOKa3aHO JOIUIbHICTh 0araTopiBHEBOIO MIAXOAY, SIKHUH MO€IHYE TpUOOJIOTIYH1
BUIIPOOYBaHHS, MOJICIIIOBAHHS 3HOLITYBAaHHS Ta aHAJII3 IOBEPXHI.

Ha xadenpi mpodeciiiHoi OCBITH, pecTOpaHHOrO 1 TypUCTUYHOro Oi3Hecy (aKkyiIbTeTy
TexHoJori# Ta inpopmariitnux cucrem JIHY imeni Tapaca [lleBueHka mpoBOASTHCS TOCTIIKEHHS Ta
CHUCTEMaTH3aIlisl  MarepiaiiB, MPHUCBAYEHUX  KOMIUIEKCHOMY TIAXOAy IO  IIiJIBUIICHHS
eKCIUTyaTaIliitHO1 CTIMKOCTI netaneii [9—12].

Otxe, TABUINEHHS EKCIUTyaTaIlliHOI CTIMKOCTI JeTajed JUisi Xap4doBUX Ta IMEpepoOHUX
BUPOOHMLTB TOBHHHO ©0a3yBaTHCS Ha KOMIUJIGKCHOMY TIO€HAaHHI MaTepiajlo3HaBUUX,
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TEXHOJIOTIYHUX, TPUOOJIOT1YHUX 1 CaHITapHO-TIri€HIYHUX pileHb. HalOiibin eeKTHUBHUMH €: BUOIp
KOPO3IMHOCTIMKMX MaTepiaiiB, ONTHUMI3allis HMIOPCTKOCTI MOBEPXHi, 3aCTOCYBAHHS 3HOCOCTIMKHX
MOKPUTTIB, BHKOPHCTAaHHS O€3MEYHMX MACTHJIPHUX MaTepialiB, KOHTPOJIb YMOB TepTd Ta
BIIPOBAKEHHS [IU(PPOBOTO MOHITOPHUHTY TEXHIYHOTO CTAaHY JIETaJICH.
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