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Abstract. Lycopene is a natural carotenoid known for its powerful antioxidant and anti-inflammatory properties.
It plays a key role in protecting and repairing the skin by preventing cell damage caused by oxidative stress and
environmental hazards such as UV radiation and air pollution. In the cosmetics industry, lycopene is widely used in anti-
aging and sun protection products because it stimulates collagen production, improves skin elasticity and slows down the
aging process. Regular use of lycopene products helps reduce the appearance of wrinkles, lighten pigmentation and
improve skin texture. Advanced methods such as supercritical carbon dioxide extraction and ultrasound extraction are
used to extract and stabilize lycopene, which preserves the active properties of this component.

In addition, lycopene is often encapsulated in liposomes or nanoparticles, which facilitates its better penetration
into the deeper layers of the skin and ensures stability in cosmetic products. The use of lycopene in cosmetics not only
improves the appearance of the skin, but also protects it from the negative impact of the environment, which helps to
maintain its youth and health for many years. Lycopene also strengthens the natural barrier functions of the skin, retaining
moisture and preventing its loss, which makes it an indispensable component in the care of dry and damaged skin. The
use of products with lycopene after procedures such as peeling or laser therapy accelerates the healing process. In the
future, researchers intend to study the interaction of lycopene with other active ingredients and determine its optimal
concentrations in cosmetic formulas to achieve maximum effect.
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Introduction. Lycopene is a naturally occurring carotenoid responsible for giving vibrant red
color to fruits such as tomatoes, watermelons, red grapefruits, and guavas. It is well-known for its
powerful antioxidant effects and protective benefits, making it widely used in fields like medicine,
skincare, and nutrition [1, p. 252]. Lycopene’s ability to neutralize reactive oxygen species helps
shield cells from oxidative damage and harm caused by UV radiation [2, pp. 73—78]. Today, lycopene
is extensively researched and incorporated into various skincare products designed to protect the skin,
delay aging, and enhance skin texture [3, pp. 73-78].

Tomatoes are considered one of the richest dietary sources of lycopene. The levels of lycopene
in tomatoes fluctuate based on factors such as tomato variety, cultivation conditions, and ripeness.
Interestingly, processed tomato goods, including juice and paste, contain higher concentrations of
lycopene compared to raw tomatoes due to heat treatments that improve the carotenoid’s
bioavailability [4, pp. 28-40]. A wealth of research has demonstrated the health benefits of lycopene,
highlighting its role in reducing the risk of cardiovascular diseases and some cancers [5, pp. 44-49].

The goal of this article is to examine lycopene’s chemical composition, biological functions,
methods of extraction, and its applications across different sectors such as cosmetology, medicine,
and nutrition. It also explores lycopene’s presence in tomatoes and its role in anti-aging and skin-
protective cosmetics.

Chemical Composition of Tomatoes and Lycopene. Tomatoes (Solanum lycopersicum) are
a key dietary source of lycopene. They are packed with essential bioactive substances, including
carotenoids (lycopene and f-carotene), vitamins (like vitamin C), flavonoids, and polyphenols, all of
which are crucial for defending the body against free radicals [4, pp. 28-40]. In fresh tomatoes,
lycopene levels typically range from 3 to 4 mg per 100 grams, while processed tomato products such
as paste and juice can contain between 15 and 20 mg per 100 grams.
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In addition to lycopene, tomatoes are rich in f-carotene, another potent antioxidant that supports
skin health and vision [7, pp. 44—49]. Tomatoes are also a good source of flavonoids and polyphenols,
which promote better circulation and reduce inflammation, making them a valuable addition to a
healthy diet [7, p. 400].

Table 1.
Chemical Composition of Tomatoes (per 100 g of Product).

Component Content (mg/100 g)

Lycopene 3-4

Vitamin C 10-20

[B-carotene 0,5-1,0

Flavonoids 5-10
Polyphenols 2-4

Lycopene is highly effective at neutralizing reactive oxygen species, which helps to protect
cells from oxidative stress. This makes it a powerful protective agent that positively impacts skin
health, supports cardiovascular function, and reduces the risk of certain cancers [8, p. 71-77]. In
addition, lycopene has been shown to lower cholesterol levels and prevent the oxidation of low-
density lipoproteins (LDL), an important factor in the prevention of atherosclerosis.

Lycopene’s Impact on Skin Health. Lycopene has gained popularity in the cosmetics industry
due to its strong antioxidant and anti-inflammatory properties. It provides protection against
photoaging caused by UV radiation, and helps reduce the appearance of wrinkles and pigmentation
[9, p. 84-90]. By penetrating deep into the skin, lycopene boosts the production of collagen and
elastin, aiding in the restoration of skin structure and enhancing elasticity.

One of lycopene’s key mechanisms is its ability to neutralize free radicals generated by UV
exposure, which can otherwise damage skin cells [10, p. 279-281]. As a result, it helps prevent skin
thinning, the formation of wrinkles, and hyperpigmentation. Additionally, lycopene’s inclusion in
skincare products has been shown to reduce the risk of skin issues like acne and rosacea, owing to its
anti-inflammatory effects [11, p. 230].

Regular use of creams and serums infused with lycopene improves the skin's barrier function,
which is essential for those with dry or dehydrated skin. By restoring the skin's hydrolipidic balance,
lycopene helps alleviate dryness, flaking, and irritation, while increasing the skin's resilience to
environmental stressors [7, p. 400]. It also helps regulate sebaceous gland activity, reducing excess
sebum production and preventing the formation of comedones [12, p. 242].

Lycopene Extraction and Stabilization Techniques. To extract lycopene from plant sources
like tomatoes, various methods are employed, including supercritical carbon dioxide extraction,
solvent extraction, ultrasound-assisted methods, and microwave extraction. Among these,
supercritical carbon dioxide extraction is considered one of the most efficient techniques, as it
eliminates the need for toxic solvents while preserving lycopene’s beneficial properties [13, p. 317-
331].

Stabilizing lycopene in cosmetic and pharmaceutical formulations is crucial due to its
sensitivity to oxygen and light. To enhance its stability and bioavailability, lycopene is often
encapsulated in liposomes or nanosomes. This method not only improves its stability but also
facilitates deeper skin penetration, enhancing its antioxidant benefits [14, p. 737-741].

Application of Lycopene in Different Fields. Lycopene’s role goes beyond cosmetology,
extending its benefits to medicine and dietetics as well. Thanks to its antioxidant properties, lycopene
helps lower the risk of cardiovascular conditions and alleviates issues related to high cholesterol and
atherosclerosis. Including lycopene-rich foods in your diet can help regulate cholesterol levels and
boost vascular elasticity, which plays a key role in preventing heart diseases.
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In the pharmaceutical industry, lycopene is often used as a supplementary ingredient in products
aimed at combating oxidative stress and inflammation-related conditions. Lycopene is also acommon
component of dietary supplements and functional foods like juices, yogurts, and energy bars, all of
which aim to improve overall health and enhance the immune system [15, p. 1663].

Lycopene in Anti-Aging Skincare. Lycopene-based anti-aging products are highly popular
because of their ability to reduce the depth of wrinkles, even out skin tone, and promote skin
regeneration. This compound is particularly effective in reducing water loss from the skin, smoothing
its texture, and promoting faster healing [16, p. 1140-1149].

Lycopene stimulates the production of collagen and elastin, the essential proteins that give skin
its firmness and elasticity. As a result, it strengthens the skin’s structure, reducing the appearance of
fine lines. Due to its antioxidant properties, lycopene also protects these proteins from damage caused
by free radicals, thus slowing down the visible signs of aging [17, p. 53-57].

Using lycopene in skincare products also boosts the skin’s barrier function, which is key for
keeping the skin hydrated. It helps increase the regeneration of skin cells, making the skin look and
feel denser and smoother [15, p. 1663].

Lycopene’s Role in Disease Prevention and Treatment. Lycopene’s powerful antioxidant
and anti-inflammatory effects make it valuable for the treatment and prevention of numerous diseases.
Research is particularly focused on its application in cardiovascular and oncological conditions.
Studies have linked lycopene consumption to a decreased risk of prostate, stomach, lung, and breast
cancers. Lycopene has been shown to inhibit tumor cell growth and prevent metastasis [18, p. 317-
331].

When it comes to heart health, lycopene plays a role in reducing cholesterol and enhancing
blood vessel flexibility. It also helps to lower blood pressure and prevent atherosclerosis by
minimizing oxidative stress and inflammation in the blood vessels [14, p. 737-741].

Additionally, lycopene is incorporated into antioxidant complexes aimed at protecting eye
health. By shielding the retina from UV damage and oxidative stress, it helps lower the risk of age-
related macular degeneration and cataracts [15, p. 1663].

Lycopene’s Future in Dietetics and Functional Nutrition. Lycopene is widely used in
dietetics as part of dietary supplements and functional food products. Regular consumption of
lycopene can help protect cardiovascular health, boost the immune system, and reduce the risk of
cancer. It is also beneficial for improving skin condition by reducing inflammation and slowing the
aging process [16, p. 1140-1149].

Functional foods enriched with lycopene include tomato-based products such as juice, pastes,
sauces, and even yogurts and energy bars. These products are gaining popularity as natural sources
of antioxidants and are recognized for promoting overall health [19, p. 37-44]. Interestingly, the
bioavailability of lycopene increases with the thermal processing of tomatoes, making processed
tomato products particularly beneficial [20, p. 737-741].

Economic Potential of Lycopene Production. The production of lycopene is a promising
industry for the agricultural and pharmaceutical sectors. Kazakhstan, as a leading tomato producer in
Central Asia, has great potential for developing lycopene production and related industries. Utilizing
locally grown tomatoes helps lower production costs and enhances competitiveness in global markets.

The growing demand for lycopene-enriched products is boosting production and exports,
creating a significant source of revenue for the national economy. Lycopene production from
tomatoes grown in Kazakhstan’s favorable climate also stimulates job creation and attracts
investment into the agro-industrial and pharmaceutical sectors.

The inclusion of lycopene in cosmetics and functional foods expands market opportunities,
increases consumer demand, and drives profit growth, ultimately boosting production volumes [18,
p. 317-331]. Lycopene is becoming not only a crucial ingredient for medical and cosmetic products
but also an economically important asset capable of generating substantial revenue for the country.

Conclusion. Lycopene is a potent antioxidant known for its wide array of health benefits. It
plays a crucial role in medicine, skincare, and nutrition due to its antioxidant, anti-inflammatory, and
protective properties. Lycopene helps shield cells from oxidative damage, enhances skin health,
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lowers the risk of heart disease, and may help prevent certain cancers.

In cosmetics, lycopene is valued for its ability to slow the aging process, improve skin texture,
and reduce the formation of wrinkles and pigmentation. It is also frequently included in antioxidant
blends aimed at maintaining eye health and preventing age-related vision problems.

Lycopene’s potential applications across diverse industries, such as functional foods and
pharmaceuticals, open new avenues for economic growth and innovative product development.
Advances in lycopene extraction and stabilization techniques will further enhance its quality and
effectiveness, making it an increasingly valuable ingredient in medicine, cosmetics, and food
production.
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Anparna. JlukonuH - OyJ1 KYIITI aHTHOKCHJAHTTHIK KOHE KaObIHYFa Kapchl KaCHETTEPIMEH TaHbIMaJ TaOWFH
kapoTuHoua. O TepiHi KOprayla jKOHE KOHJEY/e, TOTHIFY CTPECIHEH JKOHE YJIBTPaKYJTiH CoyjeleHy MEH ayaHbIH
JacTaHybl CHSKTHI KOpIIaFaH OPTaHBIH 3aKbIMIAHYBIHAH TYBIHIAFaH jKacyIla 3aKbIMIAHYBIHBIH aJI/IbIH ayla MaHbBI3IbI
pex atkapansl. KocMeTnka eHepKaciOiH/Ie IMKOTICH KapTaloFa KapChl )KOHE KYHHEH KOPFANTHIH IpenaparTapaa KeHiHeH
KOJJaHbUIaApI, ce0edi 0N KOJUTareH OHMIPICIH BIHTANAHABIPAAbI, TEPIiHIH CEepPIIMIUIrIH jKaKcapTalsl JKOHE KapTaro
mporeciH Oasymataabl. JlukomeHi Oap eHIMAepAi YHeMi malifanaHy oXKIMICpHiH malima OONYBIH a3alTyra,
MUTMEHTALMSHBl JKCHIUAETYTe JOHE Tepi KYpPBUIBIMBIH JKaKcapTyFa KeMmeKTecedi. Byl KOMIIOHEHTTIH OelceHmi
KacHeTTEpiH caKTay YIIiH JMKOIEH/Ii SKCTPaKIUsIIay XKOHE TYPAKTaHIIbIPY YILIIH KOMIpPTEeri JUOKCH/II CYTEPKPUTHKAIBIK
OKCTPAKLMUS JKOHE YIBTPAABIOBICTBIK JKCTPAKIMS CHSAKTBI JKETULAIPIIreH ojicTep KosjaHbuianbl. COHbIMEH KaTap,
JIUKOTICH KeOiHece JIMIocoMaaapaa HeMece HaHOOOIIIeKTEepIe HWHKAMCYIUPICHIeH, OYJ OHBIH TEPiHIH TEpeH
KabaTTapblHa »aKChIpaK €HYIH JKEHUIZeTelll )KOHE KOCMETHKAJbIK OHIMJEpJE TYPaKTBUIBIKTHI KaMTaMachl3 eTell.
JlukoneHai KOCMETHKaAa KOJIZIaHy TePiHiH CHIPTKBI TYPIH KaKCapThI KaHa KOWMa/Ibl, COHBIMEH KaTap OHbI KOpIIaFraH
OpPTaHBIH TepIC 9CepiHeH KOpFaii/ibl, OyJl OHBIH JKACTBHIFBIH JKOHE JICHCAYJBIFBIH Y3aK JKbUImap Ooibl cakrayra
KOMEKTeCe .

Conpaii-ak, JTUKOIIEH TepiHiH TaOWFH TOCKAYBUI (OYHKIMSIIAPBIH HBIFANTAIPBI, BUIFAIIBl CAaKTaIbl )KOHE OHBIH
YKOFAITybIH OOJIBIpMAaipl, OYJI OHBI KYPFaK jKoHE 3aKbIMIAJFaH Tepire KYTiM jkacayla TalnThpMac KOMIOHEHT eTeli.
[MumHT HEMece JTa3epllik Tepamusl CHAKTHI MPOoIeAypaiapaaH KeiiH JTUKOIeH eHIMIEPiH MmaiiianaHy eMey IpoIeciH
XKbUIIaMaaTanel. bonamakra 3epTreynriep JHKONCHHIH Oacka OCNICeHII WHIPEAMESHTTEPMEH e3apa opeKeTTeCyiH
3epITeyre J>KOHE MaKCHUMaJbl ocepre KOJ JKETKi3y YIIIH KOCMETHKAIBIK (opMynanapiarsl OHBIH OHTaWIbI
KOHLIEHTPAIMSCHIH aHBIKTAYFa HUETTI.

Tyiiin ce3aep: TMKONMUH, aHTHOKCHIAHT, KAPOTHHOM /I, KbI3aHAK, KOCMETOJIOTHS, (hoTocTapeHne, OMOKEeTIMITIK.
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AHHOTanuA. JIMKOIIMH — 3TO NMPUPOJHBIN KAPOTHUHOUI, U3BECTHBI CBOMMH MOIIHBIMH aHTUOKCHIAHTHBIMU U
MIPOTUBOBOCTIATUTEILHBIMH CBOMCTBaMK. OH UrpaeT KITIOYEBYIO POJIb B 3aIIMTE U BOCCTAHOBJICHUH KOXH, IPEIOTBpaIiast
MOBPEXKICHHUE KIIETOK, BHI3BAHHOE OKUCJIUTEIBHBIM CTPECCOM M BPEAHBIM BO3ACHCTBUEM OKPYXKAIOMIEH Cpelbl, TAKUM
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K.’KybaHoB aTtbiHmarbl AKTe0€ OHIPIIIK YHUBEPCUTETIHIH Xa0apisickl, Ned (78), sxentokcan 2024
XKapateutsictany FeiTbIMAapsi-EcrecTBennbie Hayku-Natural sciences

KaKk yJIbTpauOICTOBOE H3JIyYCHHE U 3arps3HEHHE BO3AyXa. B KOCMETHYECKOW HWHIYCTPUHM JIUKOMHH IIHPOKO
UCIOJIB3YETCS B COCTABAX CPEJCTB MPOTHUB CTAPEHUS M 3aIUTHI OT COJIHIA, MOCKOJBKY OH CTHMYJIHPYET BBHIPAOOTKY
KOJUIareHa, YJIy4IlIaeT 3JIaCTUYHOCTD KOXKH U 3aMeJIISIET MPOIIECCHI CTapeHusl. Pery sipHoe UCOIb30BaHHE TPOIYKTOB C
JIMKOITMHOM [TOMOTa€T YMEHBIIUTH BBIPAKEHHOCTh MOPIIUH, OCBETIUThH MUTMEHTAILUIO U YAYUIIHTh TEKCTYPY KOKH. J{iist
M3BJICUYEHUS ¥ CTAOMIIM3AINU JIUKOTUHA IPUMEHSIOTCS TIEPEOBBIE METO/IBI, TAKHE KAK CBEPXKPUTUYECKAS IKCTPAKI[HSI
VIJIEKUCIIBIM Ta30M W yJABTPA3BYKOBass 3KCTPAKIHs, KOTOPHIE IMO3BOJSIIOT COXPAaHHTh aKTHBHBIC CBOMCTBA 3TOTO
KOMIOHeHTa. KpoMe TOTO, TMKONMUH YacTO MHKATCYJIUPYETCS B JIMIOCOMBI MJIM HAHOYACTHUIIBI, YTO CIIOCOOCTBYET €ro
JydIlieMy TPOHHKHOBEHWIO B TIIYOOKHE CIIOM KOKH M OOECIeuMBacT CTaOMIIBHOCTh B KOCMETHYECKHUX MPOIYKTaX.
IprMeHeHne JTUKOIIHA B KOCMETHKE HE TOJNBKO YJIydIIaeT BHEIIHUM BHI KOKH, HO U 3aIUIIAET ¢€ OT HEraTHBHOTO
BO3JICHCTBHSI OKPYKAIOIIEH CPEIIBI, UTO CIIOCOOCTBYET COXPAaHEHHIO €€ MOJIOJOCTH | 3[I0POBhsI Ha IOJTHE TOJIBL.

A TaxKe, JIMKOTIMH YKPEIUIIET €CTECTBEHHBIE OapbepHble QYHKIINH KOXKH, YACPKUBAs BIAry W TIPEIOTBpaIas eé
MOTEPIO, YTO JEJaeT €ro He3aMEHUMBIM KOMIIOHEHTOM B YXOJI€ 3a CYXO# WM MOBPEKAECHHOM Koxei. Mcmosap3oBaHue
MPOIYKTOB C JTMKOIIMHOM ITOCJIE TAKUX MPOIEIYp, KaK MAIUHTH WU Ja3epHas Teparus, YCKOPSAET MPOIECC 3aKUBICHUS.
B Oyayiiem uccieaoBaTeid HaMePEeHbl U3YUUTh B3aUMOJIEUCTBHE JTMKOMUHA C APYTUMH aKTUBHBIMH KOMIIOHEHTAMHU U
OMPEJIETUTE €r0 ONTHMATbHBIE KOHIIEHTPAI[MH B KOCMETHYECKUX (POpMyIIax st JOCTHKEHHST MAKCUMATbHOTO ¢ QeKTa.

KaioueBble cji0Ba: JIMKONWH, AaHTHOKCHIAHT, KApPOTHHOHUI, TOMAT, KOCMETOJOTHs, (OTOCTapeHHE,
OHMOIOCTYIMHOCTb.
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