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Annomayusa. Hccrneoosanus nompebumensckux npeonoumenull, nposooumbvle 8 KoCMemuiecKou
NPOMBIUIEHHOCMY, — HEeUSMEHHO  NOKA3bI8Alom — NpeumMyuwjecmeéo  KOMHOHEHMO8  NPUpOOHO20
npoucxodxcoenus. Baoicuvimu kpumepusmu npu  paspabomke KOCMeMUYecKux cpeocme ANaI0mcs
omcymcmeue MOKCUUHBIX, ANIepeUdecKux peakyuu, CnocoOHOCMb GHYMPUKIEMOUYHOU O0CMABKU
aKmMueHvlX Gewjecme U obecneueHue NPONOHSUPOBAHHO20 Ouono2udeckozo Oeiicmeus. Hawemy
MBOPUECKOMY KOIIEKMUBY NPeOCmAsIsemcs aKkmyaibHblM paspadomka KOMNOHEHMA-KOHYEeHMpPama Ha
OCHO8€ YHUKANLHOU NO COCMABY MOJIOYHOU CbIBOPOMKU C IPDEKMUSHBIM AKMUOKCUOAHNOM - HULETIOHOM
U3 4epHo20 MMUHA, KOMOPbLL OyOem cOOmeemcmeosams COBPEMEHHLIM KPUMEPUAM UHHOBAYUOHHBIX
cpeocme Kocmemu4eckoli UHOYCMpuu.
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Abstract. Consumer preference studies conducted in the cosmetics industry consistently show an
advantage among components of natural origin. Important criteria in the development of cosmetics are the
absence of toxic, allergic reactions, the ability of intracellular delivery of active substances and the
provision of prolonged biological action. It seems relevant to our creative team to develop a concentrate
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component based on a unique composition of whey and an effective actioxidant - nigelog from black cumin,
which will meet the modern criteria of innovative cosmetics industry products.
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Introduction. Black cumin seeds ( Nigella Sativa L.) have been known since ancient times
and grow in various parts of the world, including Ethiopia, Saudi Arabia, Egypt, the USA, India,
Central Asia, Transcaucasia, the Mediterranean and the North Caucasus, and have many names:
"Indian cumin", "nigella", "cumin", "Roman coriander", "zira", "jeera", "shabray", "kmin" [1, 2,
3,4, 5, 6]. Cumin seed oil has been used for the complex treatment of various diseases for over
three thousand years. The healing properties are described in the medical treatises of Hippocrates
and the pharmacologist of Ancient Greece Dioscorides. In ancient Egypt, this oil was used as a
cosmetic and as a component of an antidote for snake bites and to normalize the functioning of the
liver, kidneys and lungs. Cumin oil has many benefits:

- prevents the occurrence of seborrhea;

- dandruff, itching and flaking of the scalp;

- protects hair from loss and premature graying.

Using cumin oil in its pure form can have an intense effect on the skin, so it is better to use
the oil in combination with other components and oils: olive, sesame, linseed, almond, cedar and
grape seed oil. Due to its unique properties, cumin oil is often included in masks and creams for
the care of oily and problematic skin, as well as in hair masks. It is also a component of skin
cleansers, products for delicate skin in the décolleté and bust area, and part of massage oils.

Another feature of caraway seeds is that they contain plant antimicrobial peptides (AMPs)
belonging to the a-harpinin family and representing a relatively new family of compounds found
in both cultivated and wild plants. a-harpinins are substances with a wide range of biological
activity: antibacterial, antifungal and ribosome-inactivating effects, as well as an inhibitor of serine
proteinases such as trypsin and trypsin-like enzymes. One of the sources of antimicrobial peptides
(AMPs) are black cumin seeds (Nigella sativa L., family Ranunculaceae). A number of AMPs
belonging to the families of defensins, thionins and lipid-transfer proteins have been isolated and
characterized from black cumin seeds. This complex was named nigellone [3, 4, 5, 6,7, 8, 9, 10
11-15].

Relevance of the study. The development and implementation of new technological
processes for the synthesis of niggelone (nigelase) from black cumin seeds is one of the promising
tasks of the modern cosmetic industry. Currently, manufacturers of care cosmetic products pay
considerable attention to black cumin oil, as one of the most effective antioxidants.

Materials and research methods. Analysis of modern trends allowed to formulate the
concept of obtaining an original, innovative and universal ingredient for many formulas of care
products based on nigelone and secondary milk raw materials. One of the fundamental principles
of this concept is to achieve a significant effect of the component-concentrate on damaged areas
of human skin in case of burns, acne, hyperpigmentation, scars.

Research results and their discussion. The wide spectrum of pharmacological action of

black cumin is characterized by a high content of biologically active components, allowing them
to be considered as promising plant raw materials in cosmetology, medicine, and pharmacy.

To successfully begin scientific research, it is necessary to study the composition of black
cumin. Table 1 shows the chemical composition of the main components contained in the seeds,
oil and extract of black cumin. It is important to note that the component composition of black
cumin has not been fully determined by various scientific schools. Our creative team, among other
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things, faces the task of determining the content of unknown components in cumin and, as a result,
developing an innovative component concentrate based on whey and synthesized nigelone from

black cumin for use in the cosmetic industry.

Table 1 — Composition of black cumin

Phytochemical composition of black cumin

campesterol, sitosterol, stigmasterol, cholesterol, o-spinasterol, [-
sitosterol), alkaloids (nigelline, nigellimine N-oxide, nigellicin), lipase enzyme,
essential oils, triglycerides, triterpene saponins, coumarins, flavonoids, phenolic
acids, amino acids, carbohydrates, proteins, minerals, glycoside melantin, bitter
and tannins, vitamins and minerals. [1, 2 ]

in seeds: fatty oil 30-37.8%
in seeds:

squirrel, 21%

fat, 35%
moisture, 5%

ash 7%

the rest is carbohydrates [ 3 ]

in seeds: essential 0il [ 4 ] 0.5-3%

in oil: glycerin, selinen, benzoic,

margarooleic, eicosadienoic acids [5,6]

phenylacetic, heptadecenoic,

no data in sources

in oil: dehydroretinol acetate, tocopherol acetate, methylretinol acetate
and ergostenyl [7]

no data in sources

phospholipids in oil: phosphatidylcholine and phosphatidylinositol [8]

no data in sources

The saponifiable part is represented by triglycerides:
diglycerides

monoglycerides.

They contain mainly:

polyunsaturated linoleic acid (omega-6),
monounsaturated oleic (omega 9),

saturated palmitic,

saturated stearic,

cis-11,14-cosadienoic acid,

polyunsaturated linolenic (omega-3)

Contains trace amounts of myristic, palmitooleic, trans-oleic, a-linolenic,
arachidic, and gondoic acids [9]
ascorbic acid in leaves [1 0]

81.7-95.3%
3.9-152%
0.7-4.1%

55.8-60.6%
21.8-24.6%
10,012.8%
24-3.2%
2.3-2.6%

no data in sources

up to 0.43%

thymoquinone in lipid complexes, in essential oil [11]

0.7-2.6%

in essential oil: nigellone and carvone [12]
in essential oil: melanthol, the biological properties of which have not yet
been studied [13]

no data in sources

acyclic monoterpene (p- cymene) - the main component of caraway
essential oil

o-thuja ena

y-terpinene

sabinena

other components: a-pinene, B-pinene, limonene, fenchone, methyl
chavicol, terpinen-4-ol, bornyl acetate, neral, geranial, carvacrol

~60%
~14,%
~3-10%
~2-4%

does not exceed 5%

amino acids in the extract:
essential (leucine, methionine, valine, threonine);
nonessential (arginine, proline, serine, glycine)

no data in sources

Antimicrobial peptides of the thionin family from black cumin seeds

no data in sources

Biologically active elements of the seed include flavonoids, antioxidants,
fatty acids, fatty and essential oils, triterpene saponins (sativoside A, sativosid B,
a-hederin

chemical composition includes:

protein,

26.7%
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carbohydrates,
vegetable fats and oils
crude fiber

total ash [1 4 ]

24.9%
28.5%
8.4%
4.8%

in seeds sterols; in particular, beta-sitosterol;
cholesterol,

a-spinasterol,

7-avenasterin [15]

p-cymene,

ethyl linoleate,

B-thujone,

thymohydroquinone,

dipropyl disulfide,

dibutyl disulfide,

butyropyl disulfide;

o-hederin,

water-soluble pentacyclic triterpene,
saponin [16 ]

no data in sources

amino acids (replaceable and essential), carbohydrates, fatty acids
(saturated fatty acids: palmitic, stearic;

monounsaturated fatty acids: palmitoleic, palmitoleic;

polyunsaturated fatty acids:

linoleic,

oleic,

arachidonic);

phenolic compounds (rutin, gallic, chlorogenic, caffeic acids);

o-sitosterol is the main sterol,

stigmasterol;

organic acids (malic, succinic, citric, lactic, ascorbic);

macro- and microelements (potassium, sodium, magnesium, calcium,
copper, zinc, iron, manganese)

~30%

no data in sources
50-60%

20%

no data in sources
44-54%

6.57-20.92% of total
sterols

no data in sources

in seeds:

p-cymene, ethyl linoleate, B-thujone, thymohydroquinone, dipropyl
disulfide, dibutyl disulfide, butyl propyl disulfide, a-hederin, water-soluble
pentacyclic triterpene, saponin [17]

no data in sources

The main components of Nigella sativa oil are:

9,12-octadecadienoic acid, (E)-9-octadecenoic acid, 11-octadecenoic
acid, palmitic acid, stearic acid, trans-anethole, p-cymene, limonene, carvone,
thymoquinone, y-terpinene, thymol, B-sitosterol, 9-eicosine, stigmasterol, linoleic
acid and campesterol [18,19,20,21]

Source: [5-15]

Conclusion. The available scientific data allow us to recommend this plant material as a
source of essential fatty acids, thymoquinone, niggelone and essential oils with a polyvalent
pharmacological purpose. Fatty acids included in the lipid complex may indicate the potential

prospects of this plant material for the creation of drugs that affect lipid metabolism.

JUTEPATYPA

1. Cheikh-Rouhou S., Besbes S., Lognay G., Blecker C. Sterol composition of black cumin
(N. sativa L.) and Aleppo pine (Pinus halepensis Mill.) seed oils // Journal of Food Composition and

Analysis. 2008. No. 21. P. 162-168.

2. Bourgou S., Ksouri R., Bellila A., Skandrani I. Phenolic composition and biological activities of

Tunisian N. sativa L. shoots and roots // C. R. Biologies. 2008. No. 331. P. 48-55.

3. Nergiz C., Otles S. Chemical composition of Nigella sativa L. seeds // Food Chemistry. 1993. Vol. 48.

P.259-261.

127 Bbinyck Ne 4, 2024




10.

1.

12.

13.

14.

15.

10.

Modern Science and Innovations. 2024. No. 4 (48)

®ecpkoBa E. B., Urnarosen O. C., Teruuna U. H., Casuu U. M., Ceutamyk /. C. Onpenenenue
KOMITOHEHTHOT'O COCTaBa CeMsH uepHyku noceBHoit (Nigella sativa) / Tpyast BI'TY. 2018. Ne 2,
167-170 c.

l'omeonaTuyeckue JeKapCTBEHHBIE CpelNCTBa, paspenieHHble B Poccuiickoit denepanuu ajis
MpUMEHEHUs B 3paBooxpanenun u Berepunapuu / [lon pen. A.B. [Maryauna, B.C. Mumenko, JI.1.
Wnwenko u ap. M.: 3nak, 2011. 352 c.

Cheikh-Rouhou S., Besbes S., Hentati B., Blecker C., Deroanne C., Attia H. N. sativa L.: Chemical
composition and physicochemical characteristics of lipid fraction // Rouhou Food Chemistry. 2007.
No. 101. P. 673-681.

Marmmmposa C. FO., Opnosckas T. B. VM3ydeHrne KOMIIOHEHTHOTO COCTaBa JIMITHUIOB CEMSH YePHYTITKH
MOCEBHOM U YEPHYLIKH AaMaccKol // AkryanbHble mpoOieMbl Meguuuuel. 2012, Bem. 17. Ne 4. 223 c.
l'omeonaTuyeckue JieKapCTBEHHBIE CpEJICTBa, pa3penieHHble B Poccuiickorr denepanuu ans
NpUMEHEHUs B 37jpaBooxpaneHnu 1 Betepunapuu / [lon pen. A. B. [larynuna, B. C. Mumenko, JI. 1.
Unvenko u ap. M.: 3nak, 2011. 352 c.

I'opsuao C. B., XpomoB A. B., bakypesa I'., Ocnapca Cecap, MBnes B. A., BopobseB A. H.,
AbpamoBuu P. A, Iloranuna O. I'., HoBukoB O. O. Pe3ynprarbl cpaBHUTEIBHOTO HCCIIEAOBAHUS
coctaBa Macen ceMsH N. sativa L./ ®apmarus n dpapmakonorus. 2020. T. 8. Bemr. 1. 30-39 c.
[pumen T. II.,, Yywanua B. C., 3aiikoB K. JI., Muxanesa JI. K., bemosa JI. C. OcHoBBI
¢bapmaneBTueckoit Onorexnonorun y4ued. mocodue. Pocros v/Jl ®enunkc, Tomck HTJIL, 2006. 256 c.
Iopsuao C. B., Xpomor A. B., bakypesa I'., Ocnapca Cecap, MBnes B. A., BopobseB A. H.,
AbpamoBuu P. A, Iloranuna O. I'., HoBukoB O. O. Pe3ynpTaThl CpaBHUTEIBHOTO HCCIEAOBAHUS
coctaBa Maceln ceMsH N. sativa L./ ®apmarus un ¢papmakonorus. 2020. T. 8. Bemr. 1. 30-39 c.
I'yketrnosa O. M., Jlykamyk C. I1. Onpenenenre oCHOBHBIX ITOKa3zaTeslel KauecTBa Maciia UepHOIo
TMHHA // Ycnexu coBpeMeHHoro ecrecTBo3Hanus. 2014. Ne 8. 17-18 c.

T'omoskuu b. H., llperep A. U., Pynenckas A. M, Tpodumosa . A. bronorndeckun akTUBHEIE
BEIIIECTBA PACTUTENBHOTO MpoucxoxaeHus. M.: Hayka, 2001. T. 1. 350 c.

Ansai A. A., Hassan S., Kenne L., Atta-Ur-Rahman, Wehler T. Structural studies on a saponin isolated
from Nigella sativa. Phytochemistry. 1998. Vol. 27. No. 12. P. 3977-3979.

Cheikh-Rouhou S., Besbed S., Lognay G., Blecker C. Sterol composition of black cumin (Nigella
sativa L.) and Aleppo pine (Pinus halepensis Mill.) seed oils // Journal of Food Composition and
Analysis. 2008. No. 21. P. 162-168.

REFERENCES
Cheikh-Rouhou S, Besbes S, Lognay G, Blecker C. Sterol composition of black cumin (N. sativa L.)
and Aleppo pine (Pinus halepensis Mill.) seed oils. Journal of Food Composition and Analysis.
2008;(21):162-168.
Bourgou S, Ksouri R, Bellila A, Skandrani I. Phenolic composition and biological activities of
Tunisian N. sativa L. shoots and roots. C. R. Biologies. 2008;(331)48-55.
Nergiz C, Otles S. Chemical composition of Nigella sativa L. seeds. Food Chemistry. 1993;48:259-
261.
Fes'kova EV, Ignatovets OS, Tychina IN, Savich IM, Svityashchuk DS. Determination of the
component composition of nigella seeds (Nigella sativa). Proceedings of BSTU. 2018;(2):167-170.
Homeopathic medicines approved in the Russian Federation for use in health care and veterinary
medicine. Edited by AV Patudin, VS Mishchenko, LI Ilyenko, et al. Moscow: Znak; 2011. 352 p.
Cheikh-Rouhou S, Besbes S, Hentati B, Blecker C, Deroanne C, Attia H. N. sativa L.: Chemical
composition and physicochemical characteristics of lipid fraction. Rouhou Food Chemistry.
2007;(101):673-681.
Mashirova SYU. Orlovskaya TV. Results of a comparative study of the composition of seed oils.
Challenges in modern medicine. 2012;17(4):223.
Homeopathic medicines approved in the Russian Federation for use in health care and veterinary
medicine. Edited by AV Patudin, VS Mishchenko, LI Ilyenko, et al. Moscow: Znak; 2011. 352 p.
Goryainov SV, Khromov AV, Bakureza G, Sesar E, Ivlev VA, Vorob'ev AN, Abramovich RA,
Potanina OG, Novikov OO. Results of a comparative study of N. sativa L. Pharmacy & Pharmacology.
2020;8(1):30-39.
Prishchep TP, Chuchalin VS, Zaikov KL, Mikhaleva LK, Belova LS. Fundamentals of pharmaceutical
biotechnology. Study guide. Rostov n/D Feniks, Tomsk NTL; 2006. 256 p.

Issue No. 4, 2024 128



CoBpemeHHan HayKa U MHHoBauumu. 2024. No 4 (48)

11. Goryainov SV, Khromov AV, Bakureza G, Sesar E, Ivlev VA, Vorob'ev AN, Abramovich RA,
Potanina OG, Novikov OO. Results of a comparative study of N. sativa L. Pharmacy & Pharmacology.
2020;8(1):30-39.

12. Guketlova OM, Lukashuk SP. Determination of the main quality indicators of black cumin oil.
Advances in current natural sciences. 2014;(8):17-18

13. Golovkin BN, Shreter Ai, Rudenskaya AM, Trofimova IA. Biologically active substances of plant
origin. Moscow: Nauka; 2001. Vol. 1. 350 p.

14. Ansai AA Hassan S, Kenne L, Atta-Ur-Rahman, Wehler T. Structural studies on a saponin isolated
from Nigella sativa. Phytochemistry. 1998;27(12):3977-3979.

15. Cheikh-Rouhou S, Besbed S, Lognay G, Blecker C. Sterol composition of black cumin (Nigella sativa
L.) and Aleppo pine (Pinus halepensis Mill.) seed oils. Journal of Food Composition and Analysis.
2008;(21):162-168.

NHPOPMALUSA Ob ABTOPAX
Cepreii Anexkcanaposnd EmenbsiHOB — KaHIMIAT OMOJOTMYECKUX HAYK, JHOKTOP TEXHUYECKUX
HayK, mnpodeccop Kadeapsl MNPUKIATHOW OUOTEXHOJIOTHH (aKyJbTeTa MHINCBOW WHXKCHEPUU U
OouotexHosoruii uMeHu akagemuka A. I'. Xpamnosa, CeBepo-KaBkasckuii (enepanbHblil yHUBEPCHUTET,
+79288105281, https://orcid.org/0009-0001-1360-8061, sergemelyan@mail.ru

Mannna AcnanoBHa YukaryeBa — KaHAMIAT TEXHHYECKUX HAyK, JOKTOPAaHT Kadeapsl
NPUKIaTHONH OMOTEXHOIOTHH (PAaKyIbTeTa MUIIEBOW HHXEHEPUHN 1 OMOTEXHOJOTHI HMEHU aKkafeMuka A.
T. XpamrIiona, Ceepo-KaBkasckuit (beneparbHbII YHUBEPCUTET, +79054420009,

madina.chikatueva@mail.ru

Bxuiaj aBTOpPOB: Bce aBTOPHI BHECIU PaBHBII BKJIa/ B IIOATOTOBKY MyOJIHKAIINH.

Kondaukr mHTEpecoB: OAWH U3 aBTOPOB CTaTbu — KaHAWAAT OHMOJIOTHMYECKHX HAyK, JOKTOP
TEXHHYECKUX HaykKio, noueHT C. A. EMenbsSHOB fABISETCS WIEHOM PENAKIMOHHOW KOJUIETMH >KypHasa
«CoBpeMeHHass HayKa M HMHHOBalMW». ABTOpaM HEHM3BECTHO O KaKOM-JIMOO IPyroM MOTEHIHAIbHOM
KOH(IMKTE WHTEPECOB, CBA3aHHOM C 3TON PYKOMHCHIO.

Cratbst moctynwiia B pexakiuio: 14.10.2024;
onobOpeHa mocie pereHsuposanus: 17.11. 2024;
npuHATa K myomukanuu: 10.12.2024.

INFORMATION ABOUT THE AUTHORS

Sergey A. Yemelyanov — Cand. Sci. (Biol.), Dr. Sci. (Techn.), Professor of the Department of
Applied Biotechnology of the Faculty of Food Engineering and Biotechnology named after Academician
A. G. Khramtsov, North-Caucasus Federal University, +79288105281, https://orcid.org/0009-0001-1360-
8061, sergemelyan@mail.ru

Madina A. Chikatueva — Cand. Sci. (Techn.), Doctoral Student of the Department of Applied
Biotechnology of the Faculty of Food Engineering and Biotechnology named after Academician A. G.
Khramtsov, North-Caucasus Federal University, +79054420009, madina.chikatueva@mail.ru

Contribution of the authors: the authors contributed equally to this article.

Conflict of interest: SA Yemelyanov, Cand. Sci. (Biol.), Dr. Sci. (Techn.), Associate Professor, is
a member of the Editorial Board of the journal "Modern Science and Innovations". The authors are unaware
of any other potential conflict of interest related to this manuscript.

The article was submitted: 14.10.2024;
approved after reviewing: 17.11.2024;
accepted for publication: 10.12.2024.

129 Bbinyck Ne 4, 2024


https://orcid.org/0009-0001-1360-8061
mailto:sergemelyan@mail.ru
mailto:madina.chikatueva@mail.ru
https://orcid.org/0009-0001-1360-8061
https://orcid.org/0009-0001-1360-8061
mailto:sergemelyan@mail.ru
mailto:madina.chikatueva@mail.ru

