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THERAPEUTIC AND COSMETIC AGENTS BASED  

ON BIOLOGICALLY ACTIVE SUBSTANCES  
OF MATRICARIA CHAMOMILLA L.  
AND HYPERICUM PERFORATUM L. 

 
Abstract. This article provides an overview of the literature and the results of our own 

research on the development of medical and cosmetic agents based on biologically active 
substances of Matricaria chamomilla L. and Hypericum perforatum L.  

The results of a chemical study of Matricaria chamomilla L. and Hypericum perfo-
ratum L. are presented. The main components of the Matricaria chamomilla L. CO2-extract 
are bisabolol oxide A, bisabolol oxide B, en-ind-dicyclo ether, matricarin and chamazulene. 
The major flavonoid compounds hyperoside, quercetin and rutin were identified in the 
extract of Hypericum perforatum L.  

On the basis of biologically active substances of Matricaria chamomilla L. and Hype-
ricum perforatum L., therapeutic and prophylactic agents are being developed, such as 
ointments, creams, etc. 

Keywords: medicinal and cosmetic agents, biologically active compounds, Matri-
caria chamomilla L., Hypericum perforatum L. 

 
Recently, biologically active substances of plant, animal and mineral origin 

have been widely used in the production of medical and cosmetic agents. Bio-
logically active substances of plants are very popular. They effectively affect the 
metabolic process in skin cells, have an antiseptic, anti-inflammatory, antimic-
robial, soothing, astringent, tonic and softening effect. These substances have a 
varied composition and belong to different classes of chemical compounds: sugars, 
organic acids, essential and fatty oils, vitamins, phytoncides, mucous and tannic 
substances, saponins, alkaloids, flavonoids, etc.  

In this regard, this work summarizes the literature and our own data on the use 
of biologically active substances of Matricaria chamomilla L. and Hypericum 
perforatum L. species in the production of medical and cosmetic agents. 

Matricaria chamomilla L. is an annual herb with a strong specific odor. Grows 
in fields, near dwellings, in ruderal places [1]. The pharmacological properties of 
Matricaria chamomilla L. depend on the biologically active substances contained 
in the plant. Inflorescences of Matricaria chamomilla L. contain nicotinic and 
salicylic acids, bitter principles, gums, essential oil, flavonoids, carotene, cou-
marins, glycosides, polysaccharides and organic acids. Dry anthodium contain from 
0.1 to 0.8% of essential oil - the so-called chamomile oil. In addition, dry anthodium 
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contain tannins and mucous substances, vitamins (nicotinic and ascorbic acids), 
albuminous substances [2].  

We have previously carried out a comparative gas chromato-mass spectro-
metric analysis of the component composition of CO2-extracts of Matricaria 
chamomilla L., collected from different growing areas. As a result of the studies, it 
was revealed that the major components of the obtained CO2-extracts of Matricaria 
chamomilla L. are: bisabolol oxide A (1), bisabolol oxide B (2) and en-ind-dicyc-
loether (3). Meanwhile, the quantitative content of matricarin (4) and chamazulene 
(5) predominates in the CO2-extract of Matricaria chamomilla L. collected at the 
site of medicinal plants of JSC "IRPH "Phytochemistry", so the content of mat-
ricarin is three times higher, and chamazulene is five and two times higher in 
comparison with extracts obtained from Belarusian and Almaty raw materials [3]. 
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 Cosmetic formulations based on acai, chamomile and green tea extracts have 
been developed, which have a potential antioxidant effect, which is promising for 
their use in cosmetics [4].  

Ingredients obtained from Matricaria chamomilla L. are mainly used in 
cosmetics as fragrances and skin care products. The expert group on the review of 
cosmetics concluded that essential oils and extracts from Matricaria chamomilla 
L. are safe in cosmetics under the use and concentration methods described in the 
safety assessment [5]. 

 The work [6] studied the pharmacological action of Matricaria chamomilla 
L. components. Thanks to its properties, Matricaria chamomilla L. has found wide 
application in the cosmetic industry. In particular, the ability to eliminate irritation, 
as well as deodorant and bactericidal action. Particular attention is paid to the 
methods for determining flavonoids with antioxidant activity. Water-alcohol, 
water-glycerin and oil extracts of Matricaria chamomilla L. in various ratios were 
obtained. The content of flavonoids in them was determined by the method of thin 
layer chromatography. For use in cosmetics, according to the research results, the 
most optimal extract is the oil extract of Matricaria chamomilla L. in the ratio of 
raw material:oil = 1:10. 

Local administration of antioxidants has proven effective in protecting skin 
from oxidative damage. The antioxidant potential of Matricaria extract has been 
studied, as well as the clinical effectiveness of hydration and mechanical action on 
the skin. Matricaria extract is effective in neutralizing free radicals and therefore 
is promising for inclusion in cosmetics formulations [7].  

Calendula officinalis L. and Melampodium divaricatum DC. contain flavo-
noids. Matricaria chamomilla L. and Achillea millefolium L. contain sesquiterpene 
compounds called azulenes. The content of biologically active substances - sesqui-
terpenes and flavonoids in cosmetic creams with extracts of Matricaria chamomilla 
L., Achillea millefolium L., Calendula officinalis L. and Melampodium divaricatum 
DC. was studied. Microbiological safety for consumers and beneficial effects on 
skin due to the presence of flavonoids and sesquiterpenes was shown [8]. 

The paper provides an overview of Matricaria species, on the basis of which 
creams and ointments have been developed, and which are used as an active 
ingredient for the treatment of skin diseases [9]. 

The paper [10] presents a literary review of clinical studies of Matricaria 
chamomilla L. in various skin conditions: erythema, white spot disease, similar to 
eczema lesions, peristomal injuries, contact dermatitis, phlebitis, atopic eczema, 
radiodermatitis, induced contact, dermatitis, wound healing and eczema. 

Thus, Matricaria chamomilla L. possesses anti-inflammatory, antispasmodic 
and moderate antimicrobial activity, tonic, analgesic and wound-healing activity. 

Thus, the cosmetic companies "Chistaya Liniya", "Nevskaya Kosmetika", 
"Belita", "Vitex", "Kamill", "Librederm" use biologically active substances of 
Matricaria chamomilla L. and produce a number of natural cosmetics products 
based on them. 
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Hypеricum perforаtum L. – perennial herb, grows in dry meadows, forest 
sunny glades. The herb of Hypеricum, as it is known, contains a whole spectrum of 
active substances, among which anthracene derivatives dominate, the content of 
which is associated with the pronounced antimicrobial activity of drugs. The major 
group of biologically active compounds of Hyperaricum perforatum L. herb are 
flavonoids (hyperoside (6), quercetin (7), rutin (8)), which have anti-inflammatory, 
capillary-strengthening, antispasmodic and angioprotective effects. In addition, 
Hypеricum herb contains tannins, a small amount of essential oil, vitamins, etc. 
[11,12]. 
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We have carried out a comparative study of the content of the sum of flavo-
noids in Hypericum perforatum L. herb, collected in the Dzungarian Alatau of 
Almaty region and the Karaganda Botanical Garden at the site of medicinal plants. 
The content of the sum of flavonoids in terms of rutin in the air-dry raw material of 
Hypericum perforatum L. collected in the Almaty and Karaganda regions is 1.46% 
and 1.98%, respectively. Based on these data, Hyperaricum perforatum L. collected 
in the Karaganda region has a relatively high content of flavonoids in its compo-
sition than in Hypеricum perforаtum L. collected in the Almaty region.  

Anti-collagenase, anti-elastase and anti-hyaluronidase effect, as well as anti-
oxidant and antigenotoxic activity of ethanol extract of Hypericum origanifolium 
Willd., сollected in Turkey was studied. The results obtained show that Hypericum 
origanifolium Willd. can be considered as a new natural source for the isolation of 



ISSN 1813-1107                                                                                                         № 4  2020 
 

 
109 

anti-aging components in the formulations of medical and cosmetic skin care         
agents [13]. 

Extracts of Lavandula officinalis L. and Hypericum perforatum L., grown                   
in Turkey, obtained by supercritical extraction with carbon dioxide (P =100 bar,            
T = 40 °C), have antibacterial and antioxidant properties, which made it possible  
to use them in cosmetic cream forms as protective agents. Effective results were 
also obtained when studying creams for antibacterial activity after 6 months [14]. 

Traditional prescription medications based on naturally occurring compounds 
offer new alternatives for the treatment of skin wounds. It has been proven that 
Hypericum perforatum L., Liquidambar orientalis Mill. and propolis contribute 
into wound-healing of skin. They all have a different effect on each phase of wound 
healing. The effects of wound healing of compounds mixtures of Hypericum 
perforatum L., Liquidambar orientalis Mill. and propolis in the form of mixture 
combinations were studied. Research results indicate that mixtures of Hypericum 
perforatum L., Liquidambar orientalis Mill. and propolis provide more stable 
wound healing [15]. 

The flowering aerial parts of the Hypericum species have traditionally been 
used to make ointments to treat cuts and burns. Sometimes even fruits (seeds) are 
used for these purposes. Hypericum androsaemum L. commonly known as St. 
John's wort, is a Mediterranean medicinal plant. It has been proven that the fruits 
of Hypericum androsaemum L. contain phytochemical substances that improve 
skin regeneration, therefore they can potentially be used in the composition of 
therapeutic and prophylactic skin care agents [16].  

Hypericum perforatum L. (Hypericaceae), olive oil (Oleaceae), Origanum 
Tourn ex L. and Salvia L. (Lamiaceae) are used to treat inflammatory diseases and 
to heal skin wounds in traditional Turkish medicine. For effective wound healing, 
a new composition of ointment was developed based on the extract of the flowering 
aerial parts of Hypericum perforatum L., olive oil, an equivalent mixture of the 
essential oils of Origanum majorana L. and Origanum minutiflorum Schwrd. et 
Davis (Origani aetheroleum), essential oil of Salvia triloba L. The potential of 
wound healing of this new composition of ointment was assessed using in vivo and 
in vitro models, as well as histopathological methods. The ointments (HPP crème 
mit Rotöl and Hypericum perforatum L.) have comparatively high activity on both 
wound models compared to the Madecassol® reference ointment, while the other 
ingredients did not show any discernible wound healing effect. The above-
mentioned new composition of the ointment has wound healing activity, has an 
effective effect at different stages of the wound healing process [17]. 

The expert group on the review of cosmetic ingredients has provided a safety 
assessment of 7 ingredients obtained from Hypericum perforatum L. used in cosme-
tics as skin care agents with antimicrobial activity. Experts have concluded that 
ingredients produced from Hypericum perforatum L. are safe for use in cosmetics 
[18]. 

 A new phytotherapeutic ointment based on Hypericum perforatum L. extract 
was developed and characterized. The medicinal properties of the ointment in rats 
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were studied on the model of wounds of linear incision, circular excision and 
thermal burn in vivo. Experimental results show that the new ointment has a signi-
ficant wound healing effect on skin lesions and is safe to use [19]. 

Modern wound treatments include the use of antibiotic creams. Hyperforin and 
Hypericin are important phytochemicals found in Hypercium perforatum L. that 
have antimicrobial, antiviral and anti-inflammatory properties. The wound healing 
activity of oil on the basis of Hypercium perforatum L. in excised wounds of male 
white rats was studied. According to the results of the study, in animals that 
received this oil emulsion, a decrease in the area of the wound by 97% was obser-
ved [20]. 

Cosmetic companies such companies as "Apivita", "Chistaya Liniya", "Ersag" 
use biologically active substances of Hypеricum perforаtum L. in the production of 
medical and cosmetic agents. 

Thus, the analysis of the available literature data and the results of our own 
studies indicates that the biologically active substances of Matricaria chamomilla 
L. and Hypеricum perforatum L., which have an extensive spectrum of biological 
activity, can be used in medical and cosmetic production for the production of 
ointments, creams and other forms of therapeutic and cosmetics agents. 

 
 

REFERENCES 
 
[1] Pavlov N.V. Flora of Kazakhstan [Flora Kazakhstana]. Almaty, 1966. Vol. 9. 635 p.  
[2] Fokina S.М., Voskresenskiy R.R. Matricaria chamomilla and its use in medicine and 

cosmetology // In collection "Modern problems of medicine and natural sciences." Mari State 
University (Yoshkar-Ola) [Romashka aptechnaya i eye ispol'zovanie v meditsine i kosmetologii // Sb. 
mater. «Sovremennye problemy meditsiny i estestvennykh nauk». Mariyskiy gosudarstvennyy 
universitet (Yoshkar-Ola)], 2018. P. 601-605.  

[3] Titova N.G., Shamilova S.Т., Zhabayeva А.N., Adekenov S.М. Terpenoids of Matricaria 
chamomilla L. from different places of growth // News of the National Academy of Sciences of the 
Republic of Kazakhstan. Series of chemistry and technology. 2019. Vol. 3, N 3. P. 44-48. 

[4] Garbossa W.A.C., Campos P.M. B. G.M. Euterpe oleracea, Matricaria chamomilla, and 
Camellia sinensis aspromising ingredients for development of skin care formulations // Industrial 
Crops and Products. 2016. Vol. 83. Р. 1-10. http://dx.doi.org/10.1016/j.indcrop.2015.11.026  

[5] Johnson Jr.W., Boyer I., Bergfeld W.F., Belsito D.V., Hill R.A., Klaassen C.D., Liebler 
D.C., Marks Jr.J.G., Shank R.C., Slaga T.J., P. Snyder W., Gill L.J., Heldreth B. Amended Safety 
Assessment of Chamomilla recutita-Derived Ingredients as Used in Cosmetics // International Journal 
of Toxicology. 2018. Vol. 37. Р. 51-79 https://doi.org/10.1177/1091581818801814 

[6] Lebiga Yu.A., Butova S.N., Borisenko E.A. Pharmacological action of the components of 
Matricaria chamomila and its use in cosmetics // In collection "Advanced food technologies: state, 
trends, growth point." Moscow [Lebiga Yu. A., Butova S. N., Borisenko E.A. Farmakologicheskoe 
deystvie komponentov romashki aptechnoy i eye ispol'zovanie v kosmeticheskikh sredstvakh // Sb. 
mater. «Peredovye pishchevye tekhnologii: sostoyanie, trendy, tochki rosta». M., 2018. P. 102-107.  

[7] Nóbrega T., T. Wagemaker A. L., Campos P.M. B. G. M. Antioxidant activity of Matricaria 
chamomilla L. extract and clinical efficacy of cosmetic formulations containing this extract and its 
isolated compounds // Biomed Biopharm Res. 2013. Vol. 10, Issue 2. Р. 249-261. 
https://doi.org/:10.19277/BBR.10.2.69  

http://dx.doi.org/10.1016/j.indcrop.2015.11.026
https://doi.org/10.1177/1091581818801814
https://doi.org/:10.19277/BBR.10.2.69


ISSN 1813-1107                                                                                                         № 4  2020 
 

 
111 

[8] Isaac V., Kapp C., Olhe C.A., Chiari B.G., Moreira R.R.D., dos Santos A.G., Salgado 
H.R.N., Corrêa M.A. Quality control of cosmetics containing Calendula officinalis, Melampodium 
divaricatum, Matricaria chamomila Linné and Achillea millefolium extracts // World Journal of 
Pharmacy and Pharmaceutical Sciences (WJPPS). 2013. Vol. 2, N 4. Р.1532-1547. 

[9] Dos Santos D.S., Barreto R. S. S., Serafini M.R., Gouveia D.N., Marques R.S., Nascimento 
L.C., Nascimento J.C., Guimarães A.G. Phytomedicines containing Matricaria species for the 
treatment of skin diseases: A biotechnological approach // Fitoterapia. 2019. Vol. 138. 
https://doi.org/10.1016/j.fitote.2019.104267  

[10] Ferreira E.B., Vasques C.I., Jesus C.A.C., Reis P.E.D. Topical effects of Chamomilla 
recutita in skin damage: A literature review // Pharmacologyonline. 2015. Vol. 3. Р. 123-130. 

[11] Tsarakhova L.N. Development of composition and pharmacotechnological research of 
parapharmaceutical gels on the basis of extracts from the herb of Hypericum perforatum – The 
dissertation author's abstract on scientific degree competition c.pharm.s., Kursk [Tsarakhova L.N. 
Razrabotka sostava i farmakotekhnologicheskoe issledovanie parafarmatsevticheskikh geley na baze 
ekstraktov iz travy zveroboya prodyryavlennogo: Avtoreferat dis. … k. farm. n. Kursk], 2007. 23 p.  

[12] Roth L. Hypericum, Hypericin: Botanik, Inhaltsstoffe, Wirkung M. Ecomed, 1990. 155 p.  
[13] Boran R. Investigations of anti-aging potential of Hypericum origanifolium Willd. for 

skincare formulations // Industrial Crops and Products. 2018. Vol. 118. P. 290-295. 
https://doi.org/10.1016/j.indcrop.2018.03.058 

[14] Avşar G., Yüksel D., Emen F.M., Demirdöğen R.E., Yeşilkaynak T., Kahriman L. 
Supercritical Carbondioxide Extraction of Lavandula Officinalis (Lavender) and Hypericum 
Perforatum (Centaury) Plants Grown in Mersin Region: Investigation of Antioxidant and 
Antibacterial Activities of Extracts and Usage as Cosmetic Preservatives in Creams // JOTCSA. 2019. 
Vol. 5, Issue 3. Р. 1215-1220. http://dx.doi.org/10.18596/jotcsa.466279 

[15] Altıparmak M., Kule M., Öztürk Y., Çelik S.Y., Öztürk M., Duru M.E., Koçer U. Skin 
wound healing properties of Hypericum perforatum, Liquidambar orientalis, and propolis mixtures // 
European Journal of Plastic Surgery. 2019. Vol. 42. Р. 489-494. https://doi.org/10.1007/s00238-019-
01538-6 

[16] Antognoni F., Lianza M., Poli F., Buccioni M., Santinelli C., Caprioli G., Iannarelli R., 
Lupidi G., Damiani E., Beghelli D., Alunno A., Maggi F. Polar extracts from the berry-like fruits of 
Hypericum androsaemum L. as a promising ingredient in skin care formulations // Journal of Ethno-
pharmacology. 2017. Vol. 195. P. 255-265. https://doi.org/10.1016/j.jep.2016.11.029 

[17] Süntar I., Akkol E.K., Keles H., Oktem A., Baser K.H.C., Yesilada E. A novel wound 
healing ointment: A formulation of Hypericum perforatum oil and sage and oregano essential oils 
based on traditional Turkish knowledge // Journal of Ethnopharmacology. 2011.Vol. 134, Issue 1.            
P. 89-96. 

https://doi.org/10.1016/j.jep.2010.11.061 
[18] Becker L.C., Bergfeld W.F., Belsito D.V., Hill R.A., Klaassen C.D., Liebler D.C., Marks 

Jr.J.G., Shank R.C., Slaga T.J., Snyder P.W., Andersen F.A. Amended Safety Assessment of 
Hypericum Perforatum-Derived Ingredients as Used in Cosmetics // International Journal of 
Toxicology. 2014. Vol. 33. Р. 5-23. https://doi.org/10.1177/1091581814533354. 

[19] Prisăcaru A.I., Andriţoiu C.V., Andriescu C., Hăvârneanu E.C., Popa M., Motoc A.G.M., 
Sava A. Evaluation of the wound-healing effect of a novel Hypericum perforatum ointment in skin 
injury // Rom J Morphol Embryol. 2013. Vol. 54, Issue 4. Р. 1053-1059. 

[20] Nayak S.B., Kubra-Isik, Marshall J.R. Wound-Healing potential of oil of Hypercium 
perforatum in excision wounds of male sprague dawley rats // Advances in Wound Care. 2017.                  
Vol. 6, N 12. Р. 401-406. https://doi.org/10.1089/wound.2017.074  

 
 

 

https://doi.org/10.1016/j.fitote.2019.104267
https://doi.org/10.1016/j.indcrop.2018.03.058
http://dx.doi.org/10.18596/jotcsa.466279
https://doi.org/10.1007/s00238-019-01538-6
https://doi.org/10.1007/s00238-019-01538-6
https://doi.org/10.1016/j.jep.2016.11.029
https://doi.org/10.1016/j.jep.2010.11.061
https://doi.org/10.1177%2F1091581814533354
https://doi.org/10.1089/wound.2017.074


ХИМИЧЕСКИЙ ЖУРНАЛ КАЗАХСТАНА 
  

 
112 

Резюме  
 

А. И. Макубаева, Айгерім С. Әдекенова, А. Рахатаева, Х. Мамырхан 

 

ДӘРІЛІК ТҮЙМЕДАҚ ПЕН ШІЛТЕРЖАПЫРАҚТЫ ШАЙҚУРАЙДЫҢ 
БИОЛОГИЯЛЫҚ БЕЛСЕНДІ ЗАТТАРЫ НЕГІЗІНДЕГІ  

ЕМДІК-КОСМЕТИКАЛЫҚ ҚҰРАЛДАР 
 

Осы мақалада дәрілік түймедақ пен шілтержапырақты шайқурайдың биоло-
гиялық белсенді заттары негізінде емдік-косметикалық құралдарды жасау жөніндегі 
өз зерттеуіміздің нәтижелері және әдеби мәліметтерге шолу келтірілген. 

Дәрілік түймедақ пен шілтержапырақты шайқурайды химиялық зерттеу нәти-
желері келтірілген. Дәрілік түймедақ СО2-сығындысының негізгі компоненттері 
бисабололоксид А, бисабололосид Б, ен-ин-дициклоэфир, матрикарин және хама-
зулен болып табылады. Шілтержапырақты шайқурай сығындысында мажорлы қосы-
лыстар – гиперозид, кверцетин және рутин флавоноидтары сәйкестендірілді. 

Дәрілік түймедақ пен шілтержапырақты шайқурайдың биологиялық белсенді 
заттары негізінде жақпамайлар, иісмайлар және т.б. сияқты емдік-профилактикалық 
құралдар жасалады. 

Түйін сөздер: емдік-косметикалық құралдар, биологиялық белсенді қосылыс-
тар, дәрілік түймедақ, шілтержапырақты шайқурай. 
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ЛЕЧЕБНО-КОСМЕТИЧЕСКИЕ СРЕДСТВА НА ОСНОВЕ  

БИОЛОГИЧЕСКИ АКТИВНЫХ ВЕЩЕСТВ РОМАШКИ АПТЕЧНОЙ  
И ЗВЕРОБОЯ ПРОДЫРЯВЛЕННОГО 

 
В настоящей статье представлен обзор литературных сведений и результаты 

собственных исследований по разработке лечебно-косметических средств на основе 
биологически активных веществ ромашки аптечной и зверобоя продырявленного.  

Приведены результаты химического изучения ромашки аптечной и зверобоя 
продырявленного. Основными компонентами СО2-экстракта ромашки аптечной яв-
ляются бисабололоксид А , бисабололосид Б, ен-ин-дициклоэфир, матрикарин и 
хамазулен. В экстракте зверобоя продырявленного идентифицированы мажорные 
соединения-флавоноиды гиперозид, кверцетин и рутин.  

На основе биологически активных веществ ромашки аптечной и зверобоя про-
дырявленного разрабатываются лечебно-профилактические средства, такие как мази, 
крема и т.д. 

Ключевые слова: лечебно-косметические средства, биологически активные 
соединения, ромашка аптечная, зверобой продырявленный. 
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