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The results of creating a cosmetic cream using biologically active ingredients
from plants in the genus Linum L. are presented in this article, along with an
explanation of its composition, technological advancement, and quality assessment.
10% glycerin and aqueous extracts of Linum heterosepalum Rgl. were used as the
active ingredients in the cosmetic cream's formulation, while oil from the seeds of
common flax (Linum usitatissimum L.) served as the oily base. The DPPH and ABTS
assays were used to assess the antioxidant activity of the plant extracts, which were
obtained by ultrasonic extraction. Additionally, spectrophotometric analysis was
used to determine the extracts' overall polyphenol and flavonoid content. The study's
findings showed that Linum heterosepalum Rgl. extracts have strong antioxidant
activity and are high in polyphenols and flavonoids. The plant extracts were added to
a cosmetic emulsion based on the results, and the emulsification method was used to
create a cosmetic cream. The following criteria were used to evaluate the developed
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cosmetic cream's quality: stability, microbiological purity, heavy metal content,
sensory attributes, and physicochemical properties. According to the conducted
studies, the developed cosmetic cream satisfies the requirements of TR CU 009/2011
and GOST 31460-2012 "Cosmetic Creams. General Technical Specifications."” It is a
stable and safe cosmetic product with moisturizing, antioxidant, protective, and
nourishing qualities, showing promising potential for cosmetic applications.

Keywords: Linum usitatissimum L, Linum heterosepalum L, plant substances,
cosmetic cream, natural cosmetics

Main part

1. Introduction.

Currently, more people are interested in cosmetic products made from natural
plant-based ingredients. This interest comes from the biologically active compounds
in plants that can improve the skin's health, boost antioxidant protection, and
encourage healing processes. One plant commonly used in pharmacy and
cosmetology is the genus Linum. In particular, the oil from the seeds of common flax
(Linum usitatissimum L.) is full of polyunsaturated fatty acids, such as omega-3 and
omega-6 fatty acids. Flaxseed oil consists of about 9% saturated fatty acids, 18%
monounsaturated fatty acids, and 73% polyunsaturated fatty acids. The primary fatty
acid is linolenic acid, which makes up between 39% and 60.42%. Additionally, oleic,
linoleic, palmitic, and stearic acids are also found in the oil. The ideal ratio of these
fatty acids, approximately Omega-6 : Omega-3 = 3 : 1, helps restore the skin's lipid
barrier, maintain skin hydration, and improve skin elasticity. Furthermore, the herb of
Linum heterosepalum Rgl. has a high level of polyphenols and flavonoids and shows
strong antioxidant activity. Antioxidant compounds protect the skin from the
damaging effects of free radicals and help slow down the aging process. For this
reason, creating new cosmetic products by combining biologically active substances
from the genus Linum is both scientifically and practically important [1-4].

The goal of the study is to justify the composition of a cosmetic cream based on
plant ingredients from the genus Linum, to design its production process, and to
assess its quality.

2. Materials and Methods.

Extracts from the herb Linum heterosepalum Rgl. were obtained using the
ultrasonic extraction method. Purified water and a 10% glycerin solution served as
extraction solvents. The study evaluated the antioxidant activity of the extracts using
DPPH and ABTS free radical scavenging assays. During the study, different
concentrations of the extracts were investigated and their ability to neutralize free
radicals was assessed. Spectrophotometric analysis determined the total content of
polyphenols and flavonoids. The obtained extracts were added to a cosmetic
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emulsion as active components. The cosmetic cream was made using an oil-in-water
(O/W) emulsification method. Olivem 1000 emulsifier and flaxseed oil (Linum
usitatissimum L.) made up the oil phase, while purified water and glycerin formed the
aqueous phase. The oil and aqueous phases were heated separately in a water bath at
75 £ 2 °C. Then, the oil phase was gradually added to the aqueous phase while using
a mechanical stirrer. The mixture was stirred until a smooth emulsion formed. After
cooling the emulsion to 30 °C, the Ecoprev preservative system, lactic acid as a pH
regulator, and the active components — extracts of Linum heterosepalum Rgl. herb —
were incorporated. The quality of the cosmetic cream was evaluated according to
GOST 31460-2012 “Cosmetic Creams. General Technical Specifications” [5]. The
physicochemical parameters of the cream were determined. The pH value was
measured with an Elmeiron pH meter. Viscosity was assessed using a Fungilab
rotational viscometer, and density was measured with the pycnometer method.
Additionally, the physical stability of the cream was studied using the centrifugation
method. After centrifugation, phase separation, sediment formation, or structural
changes in the cream were visually assessed [6]. Microbiological purity and heavy
metal content were evaluated based on the requirements of TR CU 009/2011 [7].
Furthermore, sensory evaluation of the prepared cosmetic cream was conducted.

3. Results of the study.

The research determined the best formula and production process for a cosmetic
cream. The cream forms through an oil-in-water emulsion. The oil phase contains
Olivem 1000 as emulsifier plus flaxseed oil as lipid. The aqueous phase contains
purified water, glycerin, preservative and lactic acid to adjust pH. Extract from Linum
heterosepalum Rgl. serves as the active ingredient - this extract holds large amounts
of polyphenols but also flavonoids and shows strong antioxidant action.

Tests on the finished cream showed the following - physicochemical analysis
confirmed a stable structure. The pH lies between 5.2 and 5.6, close to the natural
skin pH. Viscosity reaches about 21 000-22 000 mPa-s, which shows the emulsion
remains intact. Density across all samples falls between 0.887 and 0.904 g/cms3,

Temperature stability studies have revealed no phase separation, sediment
formation or emulsion destabilization when stored at 4°C, 25° and 40° Celsius. The
cream's high physical stability was also validated by centrifugation tests. Based on
the findings of the work, the cosmetic cream developed met the standards of
regulatory documents regarding the microbiological purity of the product. There was
no presence of pathogenic or conditionally pathogenic microorganisms. Heavy metal
contents were also in compliance with the state standards.

A special evaluation procedure was done to determine the sensory properties of
the cream. Some of the parameters considered during the assessment were the
consistency, spreadability on the skin surface, rate of absorption, adhesion, oiliness,
and homogeneity. The cosmetic cream with extracts of the Linum heterosepalum Rgl.
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herb and the oils of the seeds of Linum usitatissimum L. was defined by a good
spreadability on the skin, homogeneous structure, and a pleasant consistency. The
plant extract enhanced the adhesive and emollient characteristics of the cream,
whereas flax seed oil provided easy distribution and homogenous format of the
product. Overall, the cream with the substances of the plants belonging to the genus
Linum portrayed balanced sensual properties and created a nice impact when rubbed
onto the skin.

4., Conclusion.

Consequently, a cosmetic cream containing biologically active substances of
plants of the genus Linum L. was created as a result of the research that was
conducted. The cream preparation contained Linum usitatissimum L. seed oil and
Linum heterosepalum Rgl. extracts. A synergistic effect was possible because of the
combination of flaxseed oil (Linum usitatissimum L.) and extracts of Linum
heterosepalum Rgl. in a single cosmetic product. Specifically, flaxseed oil helped to
restore the lipid barrier of the skin and bring nourishing and emollient action, but
Linum heterosepalum Rgl. extracts lessened free radicals effects and contributed to
the inhibition of the oxidative stress processes.

This kind of a combination improved the antioxidant, nourishing, and
regenerative qualities of the cosmetic cream, which made it have more the biological
and cosmetological value. The quality of the cream developed was considered in
relation to the requirements of TR CU 009/2011 and GOST 314602012 Cosmetic
Creams. General Technical Specifications, which attest to it being a stable and a safe
cosmetic product [5-7]. The results achieved suggest that the proposed cream can be
used in the field of cosmetology.

Therefore, the findings of the implementation research indicate the high potential
of applying the substances of plants belonging to the genus Linum to create cosmetic
creams. Thanks to the use of such plant raw materials, it is possible to increase the
range of cosmetic products, depending on the local natural materials, and fully
aligned with the existing trends in phytocosmetics development.
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LINUM TYBICBI OCIMAIKTEPIHIH BUOJIOI'UAJIBIK BEJICEH/I
CYBCTAHIUAJIAPBI HET'I3IHAE KOCMETHKAJIBIK KPEM/II
I3IPJIEY: KYPAMbBIH HET'I3/IEY, TEXHOJIOI'UACHI ) KOHE CAITACBIH
BAT'AJIAY

Hypaxmemoea JI.B.}, JKymawosa I.'T.%, Axenoea A.JI.3, Caaxosa I.M.*,
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l«dapmarieBTUKATBIK KOCMETOJIOTHS» 6iTiM Gepy 6arapiaMachIHbIH 2 Kypc MaruCTPaHTHI,
boranuka kypceiMeH papmakornosus kadenpacst, C.JK. AchenausapoB ateiHaarbl Ka3ak yiITThIK
MeIUIIMHA YHUBEpCUTET1, Anmartsl K., Kazakcran PecriyOnukacsl

2Fpimeivu skeTexnri, PhD, KaysIMaacThIpeiFal npodeccop, boTaHnka KypchIMeH
dapmaxornosus kadenpacel, C.2K. Achenansapos aTeiHaarbl Kazak yITTHIK MeIUIIMHA
yHUBepcuTeTi, AnmMartsl K., Kazakctan PecryOnnkachl

3 XI/IMI/ISI FI)IJ'H)IM)IapI)IHBIH KaHAUuaaThl, ara OKBITYIHI)I, X(apaTI)IJ'IBICTaHy FI)IJ'IBIM}IapBI JKOHC
reorpadust paxynsTeTi, AGait arbiHAarsl Ka3zak YJITTHIK Te1arorukaiblK YHUBEPCUTETI, AJIIMATHI K.,
Kazakcran Pecniybnukacsl

*dapmaneBTrKa FELUTBIMAAPBIHBIH KaHANAATH, BoTaHMKa KypchIMeH (hapMaKOTHO3HS

kadenpacsiablg MeHrepyici, C.JK. Acenauspos ateinaarsl Kazak yITTHIK MeAULIHA
yHUBepcureTi, AnmMartsl K., Kazakcran PecryGnnkacht
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S«DapManeBTHUKAIBIK OHIiPiC TEXHOIOTHSICH 6iiM 6epy GarmapiamMacsl 2-Kypc JOKTOPAHTHI,
Ooranuka KypceiMeH papmakorHos3us kadenpacel, C.J[. Achernuspon atbiHaarsl Kazak yITTBIK
MeIUIIMHA YHUBEPCUTETI, ATMathl K., Kazakcran PecryOnukachr

Byn maxanaoa Linum L. mywiceina osccamamoln ocimOikmepoiy OUOLOSUSIBIK
bencendi cyocmanyusanapsl HeeiziHoe KOCMEeMUKanblK Kpem 23ipiiey, OHblH KYPaMblH
Hezi30ey, MeXHONOSUACHIH HCACAY HCIHE CANACHIH 6aeanay Homudicenepi YColHblISaH.
Kocmemukanvly xpem Kypamvinoa mainel neeis peminde Kaodimei 3viebip (LINUmM
usitatissimum L.) myxeimeinety  mativl, an  6encenoi  KOMROHEHm — peminoe
anamocmazan xcanvipax 3vieblp (Linum heterosepalum Rgl.) ecimoiciniy 10 %
2NnUYepuHoezi HcaHe mazapmuliean Cyo0agbl Cbl2bIHObLIAPLL KOJOAHBLIObL. OcimOik
CbIRLIHOBLIAPHL  YIbMPAObLOLICINBIK ~ OKCMPAKYusi  20iCIMeH  AlblHbIN, OAAPObLIH
anmuoxcuoanmmolk oencenoiniei DPPH owcone ABTS a0dicmepi apxwinwt 3epmmenoi.
CoHbimen Kamap CbleblHObLIAPOabl HCAINbL NOIUDEHOI0ap MeH PAaBoHOUOMApOblH
Monuepi cnekmpoghomomempusivlk 20iCner anbiKmanovl. 3epmmey Hamudicenepi
Linum heterosepalum Rgl. ocimoicinin  covievinoviiaper  noaugenondap men
@rasonouomapaa 6ati HcaHe HcOAPbl AHMUOKCUOAHMMBIK, OENCeHOINIKKe Ue eKeHiH
Kepcemmi. AnviHean Hamudicenep He2izinoe 6CIMOIK CblbIHObLIAPbL KOCMEMUKANbIK,
IMYNbCUSL KYPAMBIHA eH2I3IiN, IMYIbCUAIBLIK 20iC apKblibl KOCMEMUKANbIK Kpem
0atiblHOanovl. J]alblHOANaH KOCMEMUKANbIK KPEMHIY canacsl Kejeci kepcemkiumep
OotiblHwa  6azananovl.  QUIUKA-XUMUSAILLE — Kacuemmepi,  MYPaKmoliblavl,
MUKDOOUOTIOSUANBIK  MA3ANbIZbL, AVbIp Memandap MOIuepi JHCoHe CEeHCOPIbIK
cunammamanapvl 3epmmendi. Kypeisineen zepmmeynep 23ipieHeeH KOCMEMUKAIbIK
kpemniy TP TC 009/2011, I'OCT 31460-2012 "Kocmemuxanvlx kpemoep. Xannoi
MEeXHUKANbIK wapmmap"” mananmapvlHa cavukec, mypaKmol, Kayinciz JicoHe mepiHi
KOpEeKmeHOIpyull, KOPEaHblUMbIK KbI3MEMiH HCaAKCapmamoult, bli2AI0AHObIPAMbIH
JHCOHE AHMUOKCUOAHMMBIK 2Cepi Oap Nepcnekmusaibl KOCMEMmuKAaIblK OHIM eKeHiH
Kepcemmi.

Kiar ce3mepi: Linum usitatissimum L, Linum heterosepalum L, ecimuik
cyOCTaHIUsIIaphl, KOCMETUKAJIBIK KPeM, TAOUFU KOCMETHKA

PA3ZPABOTKA KOCMETHYECKOI'O KPEMA C UCITIOJIb3OBAHUEM
BUOJIOTUYECKU AKTUBHBIX CYBCTAHIIUI PACTEHU POJA
LINUM: OBOCHOBAHHME COCTABA, TEXHOJIOTA U OHEHKA
KAYECTBA
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! Maructpanr 2 Kypca o0pa3oBareiabHO porpaMMbl «@apMarieBTUYecKas KOCMETOIOT U,
kadenpa papmakornozuu ¢ Kypcom 6oTaHuku, Kazaxckuii HAIIMOHAIBHBIN METUITUHCKUAN
yuauBepcuteT uMenu C.J[. Achennusposa, r. Anmatel, Pecniybnuka Kazaxcran

2 Hayunslii pykoBoautenb, PhD, acconnupoBanusiii mpodeccop, kadeapa hapMakorHO3uu ¢
KypcoM O0oTaHukH, Kazaxckuii HalluoHaabHbIA MEAUIIMHCKUM yHUBepcuteT umenu C. /1.
Achenausapona, . Anmarsl, Pecriyonnka Kazaxcran

3 Kanauiat XuMHUECKUX HayK, CTapllInii MpernojaBareb, (aKyJIbTeT eCTECTBEHHBIX HayK U
reorpadun, Kazaxckuii HalMOHAIBHBIN TIeIarOTMYECKUI YHUBEPCUTET UMEHH AOast, T. AIMaThl,
Pecny6niuka Kazaxcran

* Kangunat gapmaneBTHYECKUX HayK, 3aBelyromas kapeapoi papMakorHO3MH ¢ KypcoM
6ortannku, Kazaxckuii HalmOHABHBIA MenuIMHCKUN yHuBepcuteT nmenu C./1. Achennusposa, r.
Anmartsl, Peciybnuka Kazaxcran

> JlokTopaHT 2 Kypca o0pa3oBareiabHON mporpaMMbl « TexHonorus papManeBTUIECKOro
MIPOU3BOJICTBAY, Kadenpa GpapMakorHO3uH ¢ KypcoMm OoTaHuKH, Kazaxckuii HalMOHATBHBIN
MeaunuHckuil yausepcuret umenu C.J[. Achenausipona, r. Anmatsl, Pecniybnmuka Kazaxcran

B oannoii cmamve npedcmasnenvl pe3yibmamovl paspabomiu KOCMemuiecKko2o
Kpema Ha OCHO8e OUON02UYECKU AKMUSHBIX cybocmanyutl pacmenuti pooa Linum L.,
000CHOBAHUS €20 COCMABA, Pa3pabOmMKU MexHOI02Uul NOJIYYeHUsl U OYeHKU Kauecmad.
B kauecmee stcupnoii 0CHOBbI KOCMEMUYECKO20 KpeMa UCNOIb308AN0Ch MACIO CeMSH
JabHa  obwikHosennoco (Linum usitatissimum L.), a 6 kawecmse axmueno2o
komnonenma — 10 % enuyepunosviii u B800HBIU IKCMPAKMbL PACMEHUS JIeH
paznouawenucmuroswoitl (Linum heterosepalum Rgl.). Pacmumenvnvie sxempaxmeol
NOJYUeHbl MemoooM VIbMPAa38yKO8OU IKCMPAKYuu, a ux aumuoKCUOAHMHAS
akmusnocms uccieoosana memooamu DPPH u ABTS. Kpome moeco, cooepoicanue
oowux  noaughenonoe - u - HrasoHouoo8 8  IKCMPAKMAX ~— ONpeoensiu
cnekmpogomomempuueckum memooom. Pesyromamul ucciedosanus noxkazauu, 4mo
akcmpaxkmul  pacmenusi  Linum heterosepalum Rgl. 6ocamer noaugpenonamu u
@rasonoudamu u 0064A0AOM BbICOKOU AHMUOKCUOAHMHOU aKkmusHocmoio. Ha
OCHOBAHUU NOJIYYEHHBIX Pe3VIbMamos pacmumenbHvle SKCMPAKmvl 66e0eHbl 8
coCmag KOCMemu4eckou OIMYIbCUU, NocCie 4e20 MemoOOM IMYIbeUPOBAHUs
paspaboman kocmemuyeckuti kpem. Kauecmeo nonyuennoz2o xocmemuuecko2o kpema
OYeHUusanu no  CReOVIoWUM  nokazamensim. — QU3UKO-XuMUYecKue  Ce0ucmad,
CMAabUILHOCb, MUKPOOUONIO2UYECKAS YUCTOMA, COOEPIHCAHUE MANACENbIX MEMATN08
u cencopnvie xapaxmepucmuxu. IIposedennvie uccie0o08anus noOKaA3aIU, YMo
paspabomannsiti  Kocmemuyeckuii kpem coomeemcmgyem mpeboganuim 1 OCT
31460-2012 «Kpemwvr kocmemuueckue. Obwue mexnuuweckue yciosus» u TP TC
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009/2011 «O 6e3onacnocmu nappiomepno-KOCMemu4eckol npooyKyuuy, A6Isencs
CMAabUILHBIM U OE30NACHbIM, A Mmakdice npeocmaesisem coOol nepcneKmusHbL
KOCMemu4eckuti  npooyKm, obnadaowull.  NUMAmMenbHbIM, 3AUUMHBIM,
VEAAACHAIOWUM U AHIMUOKCUOAHMHBIM OelCMBUEM HA KOIC).

KiroueBble caoBa: Linum usitatissimum L., Linum heterosepalum Rgl.,
PACTHUTCIILHBIC Cy6CTaHHI/II/I, KOCMETHYECKHUN KpEM, HATypaJibHasA KOCMCTHUKA

578



