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Abstract 

Natural extracts are described in the literature as biomolecules that have, among others, antioxidant and photoprotective 

properties. In addition, other advantages allow its use, such as low toxicity and high biodegradability. The skin is an 

organ that is constantly exposed to oxidative stress, including ultraviolet (UV) radiation, air pollutants and chemicals. 

These factors directly lead to premature skin aging. The interest in active substances from Brazilian biodiversity, 

especially the Caatinga Biome, highlighting the attention and research of the pharmaceutical sector and cosmetic 

industries, to study the insertion of natural biomolecules of plant origin, to demonstrate to consumers the safety and 

efficacy of these products. However, the objective of this review is to present plants from the Brazilian Caatinga that 

have biological activities that act in the preventive process of skin care and that have potential for the production of 

phytocosmetics. This integrative review was produced through a search carried out from January to April 2022. This 

bibliographic search was carried out in specialized databases (PubMed, Scopus and Science Direct), the manuscript 

selection was based on the inclusion criteria: articles with studies of plants collected in the region of the Caatinga Biome 

for the development or tests for skincare in the cosmetic area (in vivo and/or in vitro) with natural extracts that contain 
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keywords in the title, abstract or full text, in the years between 2010 and 2022. Presenting results for the antioxidant, 

photoprotective and cytotoxicity assays of plants of the Arecaceae family. 

Keywords: Caatinga; Plant extracts; Phytocosmetics; Skincare. 

 

Resumo  

Os extratos naturais são descritos na literatura como biomoléculas que possuem, entre outras, propriedades antioxidantes 

e fotoprotetoras. Além disso, outras vantagens permitem seu uso, como baixa toxicidade e alta biodegradabilidade. A 

pele é um órgão que está constantemente exposto ao estresse oxidativo, incluindo radiação ultravioleta (UV), poluentes 

do ar e produtos químicos. Esses fatores levam diretamente ao envelhecimento prematuro da pele. O interesse por 

substâncias ativas da biodiversidade brasileira, especialmente o Bioma Caatinga, destacando a atenção e pesquisa do 

setor farmacêutico e das indústrias cosméticas, para estudar a inserção de biomoléculas naturais de origem vegetal, para 

demonstrar aos consumidores a segurança e eficácia desses produtos. No entanto, o objetivo desta revisão é apresentar 

plantas da Caatinga brasileira que apresentam atividades biológicas que atuam no processo preventivo de cuidados com 

a pele e que tenham potencial para a produção de fitocosméticos. Esta revisão integrativa foi produzida por meio de 

uma busca realizada no período de janeiro a abril de 2022. Essa busca bibliográfica foi realizada em bases de dados 

especializadas (PubMed, Scopus e Science Direct), a seleção do manuscrito foi baseada nos critérios de inclusão: artigos 

com estudos de plantas coletadas na região do Bioma Caatinga para o desenvolvimento ou testes para skincare na área 

cosmética (in vivo e/ou in vitro) com extratos naturais que contenham palavras-chave no título, resumo ou texto 

completo, nos anos entre 2010 e 2022. Apresentando resultados para os ensaios antioxidantes, fotoprotetor e 

citotoxicidade das plantas da família Arecaceae.  

Palavras-chave: Caatinga; Extratos vegetais; Fitocosméticos; Skincare. 

 

Resumen  

Los extractos naturales se describen en la literatura como biomoléculas que poseen, entre otras, propiedades 

antioxidantes y fotoprotectoras. Además, otras ventajas permiten su uso, como la baja toxicidad y la alta 

biodegradabilidad. La piel es un órgano que está constantemente expuesto al estrés oxidativo, incluida la radiación 

ultravioleta (UV), los contaminantes del aire y los productos químicos. Estos factores conducen directamente al 

envejecimiento prematuro de la piel. El interés en las sustancias activas de la biodiversidad brasileña, especialmente del 

Bioma Caatinga, destacando la atención y la investigación de las industrias farmacéutica y cosmética, para estudiar la 

inserción de biomoléculas naturales de origen vegetal, para demostrar a los consumidores la seguridad y eficacia de 

estos productos. Sin embargo, el objetivo de esta revisión es presentar plantas de la Caatinga brasileña que tienen 

actividades biológicas que actúan en el proceso preventivo del cuidado de la piel y que tienen potencial para la 

producción de fitocosméticos. Esta revisión integradora se produjo a través de una búsqueda realizada de enero a abril 

de 2022. Esta búsqueda bibliográfica se realizó en bases de datos especializadas (PubMed, Scopus y Science Direct), la 

selección de manuscritos se basó en los criterios de inclusión: artículos con estudios de plantas recolectados en la región 

del Bioma Caatinga para el desarrollo o pruebas para el cuidado de la piel en el área cosmética (in vivo y/o in vitro) con 

extractos naturales que contengan palabras clave en el título, resumen o texto completo, en los años entre 2010 y 2022 

Presentamos resultados de ensayos antioxidantes, fotoprotectores y citotóxicos de plantas de la familia Arecaceae. 

Palabras clave: Caatinga; Extractos de plantas; Fitocosméticos; Protección de la piel. 

 

1. Introduction 

The skin is an organ that is frequently exposed to oxidative stresses, including ultraviolet radiation, atmospheric 

pollutants and chemicals (Montagner & Costa, 2009). These factors directly contribute to premature skin aging (de Oliveira 

Araújo et al., 2020). The use of products that help in the maintenance and natural balance of the skin is important, these products 

are known as cosmetics, and may have synthetic or natural additives to improve the performance of their activity (Almeida, 

2019). 

Cosmetics that have natural additives are known as phytocosmetics, as they are based on substances of natural and plant 

origin, which can be an oil, extract or essential oil, and the biological effect determines the action of the product (Romero et al., 

2018). According to ANVISA's RDC 211/05, phytocosmetics can be used on various external parts of the human body, such as 

skin, hair system, nails, lips, teeth and mucous membranes of the cavity oral, with the objective of cleaning, perfuming, altering 

the appearance and/or correcting body odors and/or protecting them and keeping them in good condition. In addition, they must 

follow quality and sustainability standards, complying with strict certification standards (Isaac et al., 2008). Therefore, medicinal 

plants, especially natural extracts that are already used for therapeutic purposes (Pinto et al., 2020), can serve as a source of 
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compounds (Berlinck et al., 2017).  

 These phytocosmetics have additives that include a natural active, of plant origin, either an extract or oil, whose 

action defines the activity of the product, preventing its replacement by synthetic substances (de Oliveira Araújo et al., 2020). 

These natural products have numerous advantages that allow their use, such as low toxicity (Senigalia et al., 2020), potential 

antioxidant agents (Gunathilake et al., 2018), photoprotective action (da Silva Lima et al., 2020), which can be applied for 

skincare (Aziz et al., 2014). These advantages are due to its chemical compounds, such as flavonoids, glycosides, patuletin and 

eupafoline derivatives, alkaloids, phenolic compounds, flavonoids, tannins, saponins, steroids and triterpenoids, which are 

described as important antioxidant (Granato et al., 2018), anti-inflammatory (Dalastra et al., 2019) and photoprotective agents 

(Dantas et al., 2020). 

The interest in actives from Brazilian biodiversity has received worldwide attention from the pharmaceutical and 

cosmetic industries, which are researching the insertion of natural biomolecules of plant origin to prove to the consumer the 

safety and efficacy of products in cosmetic uses (Oliveira, 2015). This interest is due to the Brazil has one of the richest flora in 

the world and the few existing studies of these products justify the search for further development in this area. As research and 

demand in this area expands, it is possible that the discoveries of new biologically active molecules will be evidenced (Almeida 

et al., 2017). 

The Caatinga phytogeographic domain is in the same situation, covering almost 800 thousand km2 in Northeast Brazil. 

The diversity of species makes the Caatinga the richest semi-arid region in terms of fauna and flora in the world. This region has 

a xerophilous vegetation, with plant characteristics that are affected by the long and irregular drought, high temperatures and 

high ultraviolet radiation, allowing specific qualities to the plants of this place and that can increase the demand by the cosmetic 

industry for the production of phytocosmetics (Zeppelini et al., 2013). 

Therefore, the present study aims to carry out a review that presents plants from the Caatinga that act in this preventive 

process and that have potential for the production of phytocosmetics. 

 

2. Methodology 

This integrative review was based on the model proposed by (Tavares De Souza et al., 2010), through a search carried 

out from January to April 2022. This bibliographic search was carried out in specialized databases (PubMed, Scopus and Science 

Direct), in addition to articles present in the Google Scholar Virtual Library, using various combinations of the following 

keywords, in English and Portuguese: Brazil, Caatinga, cosmetics, natural cosmetics, phytocosmetics, biocosmetics, toxicity, 

antioxidant, skin care products, skin care, natural sunscreen, natural protector. The selection of the manuscript was based on the 

inclusion criteria: articles with studies of plants collected in the region of the Caatinga Biome for the development or tests for 

skincare in the cosmetic area (in vivo and/or in vitro) with natural extracts that contain keywords in the title, abstract or full text, 

in the years between 2010 and 2022. Articles with studies of purified, synthetic or semi-synthetic compounds, or with plants 

collected in other regions of Brazil and with dates that do not agree with the inclusion proposal, were excluded. In this 

investigation, we identified 125 articles; however, 28 articles were selected, as the others did not meet the inclusion criteria or 

were indexed in two or more databases and were considered only. 

 

3. Results and Discussion 

The development of phytocosmetics is growing since it meets the basic needs of the human, in addition to improving 

the quality of life, which also results in physical health in terms of personal hygiene (Ndhlovu et al., 2019). In addition, other 

advantages of its application include sustainable alternatives, employing technologies that are less harmful to the environment, 
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and not containing synthetic assets that can be toxic when used (Harhaun et al., 2020). The search for plants with potential for 

this cosmetic use leads us to a more conscious look, both in relation to their use and the use of their constituents, that is, whether 

in the form of extracts or isolated actives. Because it is these compounds that gain space in the cosmetic industry (Nadeeshani 

Dilhara Gamage et al., 2022). 

In phytochemical terms, the bioactive compounds found in the plants of the Caatinga, shown in Table 1, have properties 

that enhance the defense against predators and against ultraviolet radiation, as they present substances that are expressed due to 

the climate of the Caatinga (de Araújo et al., 2021). The Caatinga occupies the entirety of the state of Ceará and part of the 

territory of Alagoas, Bahia, Maranhão, Minas Gerais, Paraíba, Pernambuco, Piauí, Rio Grande do Norte and Sergipe. Among 

these states, the main botanical families present in the Caatinga are Anacardiaceae, Fabaceae, Rhamnaceae, Sapotaceae, 

Arecaceae and Bromeliad (Fonseca et al., 2018), such as shown in Table 1. 

These families include plants in which the main compounds present are tannins and flavonoids and that are described 

in the literature as potent antioxidant agents (Melo et al., 2011). Providing protection from the harmful effects of ultraviolet 

radiation (Saraiva et al., 2015), and are used as anti-inflammatory, healing, antifungal, antimicrobial and do not present toxicity 

for use (de Queiroz et al., 2010; Luna et al., 2022). These phenolic compounds, in the general definition, are those structures that 

have a common phenolic arrangement, an aromatic ring with a benzene nucleus, coupled to at least one hydroxyl substituent, 

free or belonging to an ester, ether or heteroside. This group includes tannins and procyanidins, coumarins, flavonoids and 

anthocyanins, which are candidates for the prevention of pathological conditions such as photoaging and skin cancer, mainly 

due to their shared antioxidant effects (Merecz-Sadowska et al., 2021). 

The botanical species present in Table 1 were verified in the list of plants (accessed 12 July 2022), they are:, 

Spondias tuberosa, Schinus terebinthifolius, Caesalpinia pyramidalis, Amburana cearensis, Mimosa caesalpiniaefolia, 

Anadenanthera colubrina, Ziziphus joazeiro, Sideroxylon Obtusifolium, Copernicia prunifera, Bromelia laciniosa, are plants that 

have in their chemical constitution compounds that allow their activities to be promising for the prevention of diseases related 

to the skin. For this, determination of photoprotective, antioxidant and cytotoxic activities of the plants listed above were carried 

out. The evaluation of the antioxidant activity of the extracts generally was carried out by the method of scavenging DPPH free 

radicals. While for the in vitro photoprotection assay, it was by the Mansur methodology. In addition to the various 

methodologies to assess cytotoxicity. Among so many positive characteristics present in the plants described in Table 1, one of 

the main qualities is that some species, such as Spondias tuberosa, Schinus terebinthifolius, Ziziphus joazeiro, 

Mimosa caesalpiniaefolia Sideroxylon obtusifolium, Copernicia prunifera and Bromelia laciniosa, showed no toxicity for the 

methodologies tested. Noting that in the face of the problem of consumption of medicinal plants, toxicity is one of them. 

Naturally, plants produce a diversity of secondary metabolites that are continuously related to plant protection mechanisms 

against predators and pathogens (Campos et al., 2016). 

Toxic species are those that produce compounds that cause harmful metabolic changes in humans and animals. The 

toxicity exhibited by plant species shown in the Table 1, for xample, Caesalpinia pyramidalis, Amburana cearensis, 

Anadenanthera colubrina, may be related to factors relating to individuals, plants, exposure patterns and environmental concerns 

(Bochner et al., 2012). Acute or chronic poisonings caused by plants are difficult to diagnose and the relationship between 

symptoms and consumption and/or exposure to certain species is difficult to establish. In terms of public health, poisonings 

caused by plants have a great impact. In the Northeast of Brazil, 24 cases were recorded in 2017, most of them in children aged 

5 to 9 years, according to the National System of Toxic-Pharmacological Information (SINITOX). 

All species under analysis were described with potential for the ability to scavenge free radicals according to the tested 

methodology (DPPH). This was due to the presence of compounds, such as tannins and flavonoids that are described in the 

literature as an antioxidant agent. For solar protection factor tests, it is necessary to follow a standard established by the Brazilian 
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health surveillance agency, which recommends that the value be equal to or greater than an SPF of 6 (Brasil, 2010). However, the species that fit the pattern 

were Spondias tuberosa, Schinus terebinthifolius Raddi and Amburana cearensis. The other species were either not described in the literature or are incorporated 

into nanotechnologies and have been described as a possibility of being a photoprotector. 

 

 

Table 1 - Botanical families of the Caatinga with potential for the development of phytocosmetics. 

 

 

  

Popular Name 

Scientific name 

Family 

Collection 

location 

 

Part used Preparation Major compounds 

 

Action 

 

 

Therapeutic indication Reference 

Umbuzeiro 

Spondias tuberosa Arruda 

(Anacardiaceae) 

Pernambuco Sheet 

Bark 

Branches 

Methanolic extracts 

Ethanolic extract 

Flavonoids, cinnamic 

derivatives, triterpenes 

and steroids 

 

By the DPPH radical 

scavenging method (%), the 

leaves showed strong 

antioxidant capacity (> 60%). 

The SPF values obtained with 

the extract of the branches 

were 15.50 ± 0.41, showing 

values above those indicated 

by the National Health 

Surveillance Agency. 

The ethanolic extract of the 

bark had no cytotoxic effects 

on human epidermoid cancer 

cells. In the assessment of 

acute toxicity, the liver and 

kidney did not show 

morphological changes. 

Treatment of 

inflammation, infections, 

venereal diseases, digestive 

diseases, diarrhea. 

(de Sousa Araújo et al., 

2008) 

(de Freitas Lins Neto et al., 

2010) 

 (Barbosa et al., 2016), 

(de Araújo et al., 2021)  

(Brasil, 2010) 

Aroeira-vermelha 

Schinus terebinthifolius Radd

i 

(Anacardiaceae) 

Bahia 

Pernambuco 

Leaf, stem and 

bark 

Ethanolic extract  Tannins, flavonoids 

alkaloids 

 

 

 

All samples tested showed 

antioxidant activity, presented 

as a percentage of 

consumption of the DPPH 

radical, which varied between 

60.37% and 85.76%. In 

Concentration (2 mg mL −1 ) 

the SFP was 26.82. In the 

acute and subacute toxicity 

Anti-inflammatory, 

healing, antitumor, 

fungicidal and in the 

treatment of ulcers. 

(Bendaoud et al., 2010) 

(Carlini et al., 2013) 

(Oliveira et al., 2013). 

(Lima et al., 2009), 

(M. B. S. Oliveira et al., 

2020). 
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tests, treatments with the 

ethanolic extract of the bark 

were not toxic and did not 

cause morphological changes. 

Catingueira 

Caesalpinia pyramidalis 

Tul. (Fabaceae) 

Piauí 

Rio Grande do 

Norte 

Bark 

Folhas 

Aqueous extracts Flavonoids, triterpenes 

and phenylpropanoids 

The results showed that C. 

piramidalis bark has a high 

capacity for scavenging 

radicals, performed by the 

DPPH method, with results 

(IC50 = 16.98 ± 1.34 µg/mL). 

Caesalpinia pyramidalis 

presented a sun protection 

factor of 5 ± 1.0.  In 

embryotoxicity tests, the 

addition of leaves to the diet of 

pregnant rats was responsible 

for skeletal anomalies in 

fetuses and prenatal mortality. 

Antipyretic, anti-

inflammatory, expectorant, 

depurative and in the 

treatment of intestinal 

infections and bronchitis 

(Leal et al., 2000) 

(Cartaxo et al., 2010), 

(Câmara et al., 2017), 

(Martins et al., 2016) 

Cumaru 

Amburana cearensis 

(Allemão) A.C. Smith 

(Fabaceae) 

Bahia  Bark and leaves Ethanolic extract  Tannins and gallic 

acid, terpenes and 

saponins, steroids and 

lipid derivatives 

The ethanol extract of the bark 

and leaves showed results of 

94.55%, 93.63% respectively, 

determined by the DPPH 

assay. Amburana Ceará 

expressed FPS equal to 12.21 

The bark powder extract was 

cytotoxic in two cell lines 

(murine fibroblasts and human 

keratinocytes). 

Treatment of asthma, 

cough, bronchitis, 

inflammation and spasms 

(Leite, 2005) 

(dos Santos et al., 2016). 

(Nunes et al., 2018), 

 

(Lataliza et al., 2019) 

Sabiá 

Mimosa caesalpiniaefolia 

Benth. (Fabaceae) 

large northern river 

Piauí 

Sheet Aqueous extracts 

Ethanolic extract 

Phenols, anthocyanins, 

steroids and catechin, 

tannins 

Antioxidant activity through 

DPPH radical capture, 

obtained results of 62.70 

(mg/L). There is no report on 

photoprotection activity. The 

ethanol extract showed low 

cytotoxicity against Artemia 

salina (LC50 of 1765 mg/L) 

and murine macrophages 

(706.5 mg/L) and showed no 

Healing, bronchitis 

(de Albuquerque et al., 

2007) 

(J. C. G. de Oliveira et al., 

2020), 

(Monção et al., 2014) 
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toxicological effect or 

androgenic activity in rats. 

Angico 

Anadenanthera colubrina 

(Vell.) Brenan (Fabaceae) 

North of Minas 

Gerais 

 

Shells Ethanolic extract 

 

Tannins, alkaloids 

and saponins 

Tested by the DPPH stable free 

radical methodology, resulting 

in the reduction of up to 94.8% 

of the 2,2-diphenyl-1-

picrylhydrazyl radical. The sun 

protection factor was 1.08. In 

the toxicity test, a high 

mortality of Artemia salina 

specimens was observed at 

concentrations above 50 

µg/mL. 

Respiratory problems, 

Inflammation, Diarrhea, 

Cough, Bronchitis, 

Influenza 

(Cartaxo et al., 2010) 

(Damascena et al., 2014), 

(Pessoa et al., 2015), 

(de Almeida Andrade et al., 

2019), 

 (dos Santos Silva et al., 

2020) 

 

Juazeiro 

Ziziphus joazeiro 

Mart. (Rhamnaceae) 

Ceará Shells 

Bark 

Methanolic extracts 

Aqueous extract 

Polyphenols, 

triterpenes, steroids 

and flavonoids 

Antioxidant activity by the 

DPPH method, resulting in 

(27.94 ± 13.84 g/g of DPPH). 

They can be considered 

promising in terms of their 

photoprotective potential. 

In the cytotoxicity test with 

mammalian fibroblasts, the 

leaf extract was not toxic. 

Antifungal, antibacterial, 

antioxidant, antipyretic, 

anti-inflammatory and 

astringent 

(C. de Almeida et al., 

2005)  

(de Oliveira Almeida et al., 

2020), 

(Brito et al., 2020), 

(Andrade et al., 2019) 

Quixaba 

Sideroxylon Obtusifolium 

(Roem. & Schult.) T.D.Penn. 

(Sapotaceae) 

Paraíba 

Ceará 

Fruits 

Leaves 

Extracted with acetone 

Methanolic extract 

Anthocyanins 
Radical scavenging activity 

(%) by the DPPH method, 

resulting in a scavenging of 

70.15%. 

There is no report on 

photoprotective activity. The 

leaf extract was not cytotoxic 

and promoted an increase in 

the cell viability of human 

keratinocytes. 

Inflammation treatment, 

wound healing and uterine 

cleansing 

(Júnior et al., 2011) 

(Figueiredo & Lima, 2015) 

 (de Souza et al., 2020) 

Carnaúba 

Copernicia prunifera 

Ceará 

Piauí 

Fruits 

Leaves 

Ethanol extract Tannin, It showed high antioxidant 

activity of 3549±184 g/g by 

DPPH. Photoprotection results 

linked to nanotechnology. 

Applications in the 

pharmaceutical, food 

industry industry, 

cosmetics and lubricants 

 (B. C. de Almeida et al., 

2016), 

(Aline et al., 2017), 
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(Mill.) H.E. Moore 

(Arecaceae) 

Phenolic compounds, 

anthocyanins, 

flavonoids 

The cytotoxicity assay did not 

demonstrate damage to 

connective cells in mammals 

up to 200 Μm. 

(Barman et al., 2011)  

(da Silva Andrade et al., 

2018) 

 

Macambira 

Bromelia laciniosa 

  Mart. ex Schult. & Schult.f. 

(Bromeliaceae)  

Pernambuco Leaves Ethanolic extract Flavonoids, tannins, 

lignans, monoterpenes, 

diterpenes, steroids and 

triterpenoids 

It exhibited excellent free 

radical scavenging activity, 

with an IC50 value of 18.51 ± 

2.90μg/ml. Determined by the 

DPPH method. Plant extracts 

showed photoprotective action, 

showing to be interesting for 

the development of new 

studies aiming at their 

incorporation in 

photoprotective cosmetic 

formulations. 

In the acute toxicity tests with 

the ethanolic extract of the 

leaves, no physiological 

changes were observed. 

antinoceptive, 

antioxidant, 

antimicrobial 

(Amendoeira et al., 2005)  

(de Lima-Saraiva et al., 

2014) 

(J. Almeida, 2019) 

Source: Authors. 
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Tannins, for example, represent heterogeneous, water-soluble, high-molecular-weight polyphenolic compounds widely 

distributed in the plant kingdom, and act as chemical defenses against predators and UV radiation in very different 

concentrations. This group of tannins has potential applications as prevention and treatment of several types of tumors, including 

skin cancer (Bhattacharya et al., 2011). The mechanism of action of tannins is related, at least in part, to the common properties 

of hydrolysates and condensates, as they exert potent antioxidant and free radical scavenging activities. 

In cosmetics, the use of plant parts made up of tannins stems mainly from their topical application as an astringent, 

through tannin-protein complexes that allow them to adhere to the outermost layers of the skin and mucous membranes, making 

them impermeable (Petchidurai et al., 2019). In this way, they exert a vasoconstrictor effect on superficial capillaries, limit the 

loss of liquids and prevent external aggressions, favor tissue regeneration and, thus, promote the healing of wounds, burns and 

inflammations. In addition to the aforementioned actions, they reduce the diameter of the pores of the sebaceous glands, they 

can be used for seborrheic skin, have antiseptic properties, as they can alter microbial metabolism by acting on microbial cell 

membranes (Benzidia et al., 2019). 

Flavonoids are low molecular weight polyphenols present in all parts of plants. The chemical structure of flavonoids 

belongs to 1,3-diphenylacetone derivatives. Flavonoids are considered "plant pigments" because their color distinguishes the 

various existing pigments. They are mainly located in the cuticle and in the epidermal cells of the leaves, guaranteeing the 

protection of tissues against the harmful effects of UV radiation. They also have antioxidant (Shen et al., 2022), sedative 

properties and exert anti-inflammatory effects (Sandra Liliana et al., 2021), which explains the predominant use of plants and/or 

extracts as a drug or cosmeceutical (Cefali et al., 2021). 

Research on different substances of natural origin with antioxidant properties has been growing in recent years, mainly 

due to the importance of these substances from an economic and medical point of view, and the growing appreciation of natural 

products. The study of antioxidant potential also has important ecological and physiological implications, since organisms such 

as algae, animals and land plants use these antioxidants as one of their main defense fronts in the face of oxidative stress 

conditions (Hughes et al., 2021). Therefore, several in vitro assays are available to assess the antioxidant potential of different 

extracts and substances. Evidence suggests that antioxidants from foods and natural products can mitigate the main component 

of skin aging caused by sun exposure (Guo et al., 2020).  

The skin is the largest organ of the human being, which helps in the production of vitamin D when in contact with the 

sun's rays; however, prolonged exposure without protection causes changes in the skin (de Assis et al., 2021). Ultraviolet 

radiation can cause DNA damage, immunosuppression, chemical and histological changes in the epidermis, premature aging, 

cataracts and carcinogenesis, among other deteriorations. These changes in the skin caused by the sun cause a lot of 

inconvenience to individuals, interfering with daily activity. These damages can be minimized with the use of sunscreens due to 

their prophylactic and therapeutic action that do not present toxicity regarding their use (Alves et al., 2021). 

 

4. Conclusion 

The Caatinga biome is rich in plant diversity with photoprotective properties, in which active molecules can be extracted 

to protect the skin from external factors. Therefore, these active ingredients can be incorporated into cosmetic and cosmeceutical 

formulations to maximize the effect and add economic value. In addition, the cosmetics market grows every day, the demand for 

products with properties of natural origin, raw materials that provide scientific evidence that proves their effectiveness and safety, 

with antioxidant properties, which act by eliminating free radicals that promote damage to cells caused by UV light, and that 

helps prevent photoaging caused by external factors, in addition to not showing toxicity. In addition to being a sustainable 
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alternative, technologies that are less harmful to the environment can be used and do not contain synthetic assets that can be 

toxic when used. Thus, enabling economic development through the production of phytotherapy and phytocosmetics using the 

resources of the biodiversity of the Caatinga can constitute a bioenterprise for family farming. Given the lack of resources on 

this situation and the potential impact on local economies, there is a need to broaden the discussion and reflection on relevant 

aspects of the bioenterprise to develop more strategic public tools for an effective innovation policy. 
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