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ABSTRACT
Background: Skin cancer due the solar radiation is an important public health issue in Brazil. 
Sunscreen formulations protect the skin from the harmful effects of solar radiation. Plants products 
can have photoprotective compounds that can be incorporated into sunscreen formulations 
which attend a demand of society for the use of natural compounds in different cosmetics. This 
review aims to summarize studies that evaluated the photoprotective activity of plants in Brazil 
in the last ten years. Materials and Methods: A search was conducted in Medline, Scopus, and 
Embase databases, using the descriptors Brazilian natural products, photoprotection, natural 
sunscreen, plant extract, and photoprotective activity. Results: A total of 392 manuscripts 
were retrieved in the databases searched. After applying the criteria of inclusion and exclusion, 
thirty-six papers were selected, followed by a final screen resulting in twenty-nine. Plant extracts 
and oils were tested in these studies. The solar photoprotector factor was determined in vitro in 
most studies. Only three studies were performed in tests in vivo and there were no clinical studies 
with an adequate sample effort. Conclusion: Several plant extracts demonstrated promising 
solar photoprotective activity in vitro, such as Erythrina velutina, Dalbergia monetaria, and Garcinia 
brasiliensis, which recommend complementary studies for use in sunscreens formulations as 
most of the studies with Brazilian plants were focused on preliminary analyses in the last decade.
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INTRODUCTION

The harmful effects of solar radiation on the skin are well 
recognized and depend on varied factors, such as the skin 
phototype and length of sun exposure.[1] Ultraviolet radiations 
A (UVA) and B (UVB), infrared radiation, and visible light 
penetrate the skin at different depths, damaging cells. The most 
active radiation is UVB, which constitutes about 4-5% of solar 
emission and causes acute effects such as solar burn, erythema, 
and allergy. The UVA accounts for 90% of solar radiation 
and triggers chronic effects such as premature aging and skin  
cancer.[2,3]

Different mechanisms take part in skin damage, such as redox 
imbalance, inflammation, and alterations in pigmentation. 
Sunscreens prevent the effects of sunlight as the organic and 

inorganic filters difficult the penetration of solar radiation 
to different degrees of the skin. Sunscreens also may contain 
antioxidants, anti-inflammatories compounds, and modulators 
of tyrosinase enzyme.[4-6]

Brazil has a high annual incidence of sunlight, and non- 
melanoma skin cancer is the most prevalent malignancy in the 
country, accounting for almost 30% of notification of the disease, 
with 176.940 cases diagnosed in 2020.[2] Using sunscreens is high 
in the Brazilian population, and a promising issue is a search 
for plants with photoprotective activity to be incorporated 
into sunscreens formulations. The concept of green or natural 
cosmetics has favorable public acceptance and there is a crescent 
tendency to incorporate plant compounds with pharmacological 
activity into sunscreens formulations.[7-9]

The photoprotective, antioxidant, and anti-inflammatory  
activities of plant species from distinct Brazilian biomes 
were evaluated in previous studies. However, there is a lack of 
systematization and comparison of the data obtained. Thus, the 
study aimed to perform a comprehensive review of published 
studies in the last ten years that evaluated the photoprotective 
activity of plants in Brazil.
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LITERATURE REVIEW

Search strategy

The authors aimed to identify studies assessing the  
photoprotective activity of plants from Brazil. The keywords 
“Brazilian natural products, photoprotection, natural sunscreen, 
plant extract, and photoprotective activity” were searched in 
Medline (https://www.ncbi.nlm.nih.gov/pubmed), Embase 
(https://embase.com) and SCOPUS (https://www.scopus.com) 
databases. Studies were limited to those published from January 
2011 to December 2021, with no language restrictions.

The studies included in the review were those performed with 
plants of Brazil, natives or not, and that have their photoprotective 
activity assessed by in vitro or in vivo methods.

Exclusion criteria were publications with no original research, 
studies with products other than plants, case reports, editorials, 
review articles, meta-analyses, abstracts, and conference 
proceedings.

Study Selection

Two independent reviewers (T.P.P., M.T.S.) analyzed all titles and 
abstracts of manuscripts selected in the databases searched to 
decide to refuse or include the manuscript in the review. A third 
reviewer (J.L.F.V.) resolved any disagreements about the inclusion 
or exclusion of studies that had an absence of consensus. Each 
abstract had reasons for exclusion clearly outlined according to 
the criteria of inclusion or exclusion. The manuscripts included 
were retrieved from databases and the reviewers read carefully 
the full text and checked for completeness and accuracy of the 
data. Information collected concerning the study plant included 
the botanical classification of the species, part of the plant, 
extract and their concentrations, solar protection factor (SPF), 
the assessment of photoprotective activity by in vitro or in vivo 
models, dose, formulation, and results.

RESULTS

The electronic search yielded 392 studies. Based on the titles and 
abstracts, the number decreased to 365 manuscripts, twenty-seven 
were replicates, thirty-six were selected and a final screen resulted 
in twenty-nine studies. Figure 1 shows a schematic depicting the 
selection process of the studies.

Of the selected study, twenty-four assessed plant extracts, two 
fractionated plant extracts, and three plant oils. A total of 13 
(44.82%) studies evaluated plant extracts incorporated into 
cosmetic formulations and in 12 (41,37%) studies, the plant 
extracts were associated with chemical and/or physical filters. 
Three studies evaluated the photoprotective activity in vivo, one in 
an animal model and two in humans. Seventeen studies assessed 
the Sun Protection Factor (SPF) by spectral scan analysis and in 
four studies the diffuse transmittance spectroscopy estimates the 

SPF and the degree of UV protection. The cytotoxicity of plant 
extracts was assessed in four studies. In this review, SPF 6 was the 
minimum value to be considered as a potential photoprotective 
product according to the Brazilian regulatory agency.[10] Table 1 
summarizes the photoprotective activity of plants included in the 
review.

Features of studies that evaluate the 
photoprotective activity of plants in Brazil

The non-melanoma cancer is a relevant public health issue 
in Brazil and dozens of studies evaluated different biological 
activities of plants from the Brazilian biomes, however, only a few 
studies evaluated the photoprotective activity of plants in Brazil. 
There were no clinical studies on healthy volunteers exposed to 
sunlight with an adequate sample effort as well as no commercial 
formulation with plant extracts for use as sunscreen was  
approved by the regulatory agency. This review found a broad 
spectrum of SPF among the plant extracts investigated, with 
some plants presenting promising activity. Incorporating plant 
extracts or oils in neutral formulations or organic and inorganic 
filters modify the SPF with positive results in most plant  
extracts.

The SPF of several plant extracts was low, such as the glycolic 
extract at 1% from Theobroma cacao L. of 2.4, which was 
associated with the low concentration of the plant extract  
tested.[11] Methanolic and glycolic extracts from the leaf of 
Passiflora coccinea (Aubl.) incorporated into cosmetic emulsion 
at 1 mg/mL and 10 mg/mL also demonstrated low SPF.[12] The 
crude extract and the ethanolic and hexane fractions from the 
leaf of Ephedranthus pisocarpus R.E.Fr in concentrations up to 
100 mg/ml showed SPF of 3.0, 4.75, and 4.85, respectively.[13] The 
ethanolic extract of the leaf from Cordia glabrata (MART.) A.DC. 
at 200 µg/ml showed SPF ranging from 4.10 to 5.47. The variation 
of SPF was related to the stage of development of the leaf.[14]

Other hand, several plant species showed SPF above 6. The 
ethanolic extract at 100 mg/ml of the bark from Schinopsis 
brasiliensis Engl showed an SPF of 6.27.[15] The hydroethanolic 
extracts at 0.1 mg/ml of fifteen plant species from the northeast 
region demonstrated SPF above 6 in five species. Erythrina 
velutina showed the highest SPF of 9.71, Amburana cearenses of 
7.61, Spondias tuberosa of 7.22, Schinopsis brasiliensis of 6.26, and 
Anacardium occidentale of 6.12. Correlation positive between 
SPF and concentrations of flavonoids and coumarins were found 
in Erythrina velutina.[16]

The hydroethanolic extracts at 10% of leaf, bark, or flowers from 
Aniba canelilla, Brosimum acutifolium, Dalbergia monetaria, 
Aspidosperma nitidum, Arrabidaea chica, and Caesalpinia 
pyramidalis, natives from the Brazilian Amazon basin incorporated 
into cosmetic formulations have their photoprotective activity 
assessed. Only the extract of D. monetaria showed an SFP of 6. The 
critical wavelength was 373 nm, and the ratio UVA/UVB of 0.441. 
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The critical wavelengths of A. chica, A. canelilla, A. nitidum, and 
D. monetaria were above 370 nm, which classifies these extracts 
in a broad spectrum of photoprotection, with the highest value 
in A. chica at 383 nm, followed by A. canelilla at 380 nm. The 
ratios of UVA/UVB were 0.695 and 0.586. The authors concluded 
that the hydroethanolic extract of D. monetaria has promising 
photoprotective activity and recommended complementary 
evaluation.[17]

The ethanolic extracts at 10% of leaves from L. brasiliensis, L. 
rotundifolia, L. rubella, and L. sericea incorporated into cosmetic 
preparation had their SPF estimated by spectral scanning, and 
only the extract of L. sericea showed a promising SPF of 7.6. 
The UVAPF was 2.97, the ratio SPF/UVAPF was 2.6 and the 
critical wavelength was 375 nm.[18] A clinical study with healthy 
volunteers (n=10) evaluated a cosmetic lotion with 10% of 
ethanolic extract of leaves from L. sericea applied to the skin at 2.0 
mg/cm², followed by irradiation with simulated sunlight. The SPF 
was 7.5, which was similar to that found in the in vitro study.[18]

The organic or inorganic filters modify the SPF of plant extracts as 
can be seen in Table 2 which summarizes the SPF of several plant 
extracts alone and combined with different filters. For instance, 
the ethanolic extract of leaf from Marcetia taxifolia at 125 and 
250 µg/µl showed SPF of 8.35 and 15.52. In concentrations 
above 15 mg/ml, the SPF raised to thirty. Polowax lotion, a base 
formulation combined with 20% and 30% of the ethanolic extract 
of the plant presented SPF of 42.55 and 43.11, which was superior 

to the control, a sunscreen with 3-benzophenone at 5% and an 
SPF of 39.8.[19]

The methanolic, aqueous, and hydroalcoholic extracts at 0.25 mg/
ml of moss species Leucobryum sp. presented SPF of 17.57, 9.28, 
and 12.00. The combination of each extract with 3-benzophenone 
at 50 µg/ml, increased the SPF, with the highest value of 38.38 
for the hydroalcoholic extract of moss.[20] Hydroalcoholic extract 
at 10% of fruits from Pterodon emarginatus showed an SPF 
of 14.72, which increased to 24.77 after the addition of octyl 
methoxycinnamate at 0.1%.[21]

The ethanolic extracts of the genus Campomanesia as C. 
guazumifolia, C. sessiliflora, C. xanthocarpa, and C. adamantium, 
in concentrations from 2 to 8% presented SPF below 6. The 
combination of extracts has a low impact on the SPF. However, 
incorporating the ethanolic extracts at 4% of C. xanthocarpa 
and C. adamantium into a sunscreen formulation with octyl 
methoxycinnamate at 8% raised the SPF to 19.63.[22]

The ethanolic extract at 7.5% of Psidium guajava L. showed an 
SPF of 1 and the addition of 2-ethyl-hexyl methoxycinnamate 
at 7.5% raised the SPF to 18.9.[23] The hydroethanolic extracts 
at 10% of native species of Bamboo incorporated into cosmetic  
formulations presented an SPF below 6 in all species 
evaluated. The addition of avobenzone at 3%, octyl dimethyl 
para-aminobenzoic acid at 8%, and octyl methoxycinnamate 
at 7.5% to the hydroethanolic extracts of Aulonemia aristulata, 
Chusquea meyeriana, and Merostachys pluriflora raised the 
SPF to 86.15, 84.37, and 83.19. Studies of the stability of these 
formulations revealed a significant reduction in SPF after UV 
radiation, but the critical wavelength was above 370 nm and an 
SPF above 15.[24]

A study compared the SPF of formulations of the hydroalcoholic 
or aqueous/acetone extracts of Bauhinia microstachya var. 
massambabensis Vaz at 1% with formulations at the same 
concentration of the extracts with 3-benzophenone at 5%, octyl 
methoxycinnamate at 5%, and octocrylene at 5%. The extracts 
formulations showed SPF of 0.68 and 0.70, and the organic filters 
of seventeen. The association of the plant extracts with organic 
filters showed SPF of 17.8 and 16.9. The formulations were tested 
on the skin of ten healthy volunteers, at 2 mg/cm2. Those with 
organic filters showed an SPF of 13.38, the aqueous/acetone 
extract with organic filters of 17.9, and the ethanolic extract with 
organic filters of 18.9. The authors attributed the increase in SPF 
to the antioxidant property of the plant extracts.[25]

The hydroalcoholic extract at 5% of bark from Hymenaea 
martiana Hayne showed an SPF of 12.91, which was lower than 
the control of 3-benzophenone at 5% of 15.46.[26] The mixture of 
the crude extract of the bark plant at 5% with 3-benzophenone 
at 5% increased the SPF to 23.26. Formulation with the bark 
extract has significant antioxidant activity, contrasting with 
3-benzophenone.[26]

Figure 1: Flowchart of the study.
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Species Botanical family Part Plant extract Results Method Reference
Acrocomia aculeata 
(Jacq.) Lodd. Ex. 
Martius.

Arecaceae Nut Plant oil 4% 1.1* Diffuse 
transmittance

[36]

Fruit Plant oil 4% 4.3* Diffuse 
transmittance

Alternanthera 
brasiliana (L.) 
KUNTZE

Amaranthaceae Aerial 
part

Hydroethanolic 4% 19.57* Spectral 
scanning

[28]

Amburana cearenses 
(Allemão) A.C. Sm.

Fabaceae Bark Hydroethanolic 0.100 
mg/ml

7.61* Spectral 
scanning

[16]

Anacardium 
occidentale L.

Anacardiaceae Bark Hydroethanolic 0.100 
mg/ml

6.12* Spectral 
scanning

Erythrina velutina 
Willd.

Fabaceae Bark Hydroethanolic 0.100 
mg/ml

9.71* Spectral 
scanning

Schinopsis 
brasiliensis Engl.

Anacardiaceae Bark Hydroethanolic 0.100 
mg/ml

6.26* Spectral 
scanning

Spondias tuberosa 
Arruda

Anacardiaceae Bark Hydroethanolic 0.100 
mg/ml

7.22* Spectral 
scanning

Arrabidaea chica 
(Humb. and Bonpl.) 
B. Verlot

Bignoniaceae Leaves Hydroethanolic 52 µg/
ml
and chloroform 18 µg/
ml

Increased cell 
viability
Decrease free 
radicals in cells

UV-irradiated 
cells

[33]

Arrabidaea chica 
(Humb. and Bonpl.) 
B. Verlot

Bignoniaceae Leaves Hydroethanolic 10% 5*
λC 383 nm
UVA/UVB 0.695

Diffuse 
transmittance

[17]

Aspidosperma 
nitidum (Benth)

Apocynaceae Bark Hydroethanolic 10% 3* Diffuse 
transmittance

Aniba canelilla 
(H.B.K.) Mez.

Lauraceae Bark Hydroethanolic 10% 3*
λC 380 nm
UVA/UVB 0.586

Diffuse 
transmittance

Brosimum 
acutifolium Huber

Moraceae Bark Hydroethanolic 10% 3* Diffuse 
transmittance

Caesalpinia 
pyramidalis Tul.

Leguminosae- 
papilionoideae

Flower Hydroethanolic 10% 5* Diffuse 
transmittance

[17]

Dalbergia monetaria 
L. f.

Leguminosae- 
papilionoideae

Bark Hydroethanolic 10% 6*
λC 373 nm
UVA/UVB 0.441

Diffuse 
transmittance

Bauhinia 
microstachya var. 
massambabensis 
Vaz

Fabaceae Leaves Acetone/water 1% 0.7* Diffuse 
transmittance

[25]

Ethanolic 1% 0.68* Diffuse 
transmittance

Table 1:  Photoprotective activity of plant species from Brazil.
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Campomanesia 
adamantium 
(Cambess.) O.Berg.

Myrtaceae Leaves Ethanolic 8% 4.74* Spectral 
scanning

[22]

Campomanesia 
guazumifolia 
(Cambess.) O.Berg.

Ethanolic 8% 3* Spectral 
scanning

Campomanesia 
sessiliflora O.Berg.

Ethanolic 8% 2.6* Spectral 
scanning

Campomanesia 
xanthocarpa O.Berg.

Ethanolic 8% 5.5* Spectral 
scanning

Cecropia obtuse 
Trécul

Urticaceae Leaves Ethanolic 1.5 to 20 µg/
ml

Reduced lipid 
peroxidation
Increased cellular 
antioxidant

UV-irradiated 
cells

[35]

Aulonemia 
aristulata (Döll) 
McClure

Poaceae Culms 
and 
leaves

Hydroethanolic ** - Diffuse 
transmittance

[24]

Chusquea 
capituliflora Trin. 
var. pubescens 
McClure

Poaceae Culms 
and 
leaves

Hydroethanolic ** - Diffuse 
transmittance

[24]

Chusquea meyeriana 
Rupr.

Hydroethanolic ** - Diffuse 
transmittance

Merostachys 
pluriflora Munro ex 
E.G.

Hydroethanolic ** - Diffuse 
transmittance

Cocos nucifera Linn. Arecaceae Bark Ethanolic 20% 16.5* Spectral 
scanning

[27]

Cordia glabrata 
(MART.) A.DC.

Boraginaceae Leaves Ethanolic 200 µg/ml 5.4* Spectral 
scanning

[14]

Ephedranthus 
pisocarpus R.E.Fr.

Annonaceae Leaves Ethanolic 100 mg/ml 3.0* Spectral 
scanning

[13]

Aqueous 100 mg/ml 4.7* Spectral 
scanning

Hexane 100 mg/ml 4.8* Spectral 
scanning

Eugenia dysenterica 
Mart ex DC

Myrtaceae Leaves Hydroethanolic 40-150 
µg/ml

Preserved cell 
viability

UV-irradiated 
cells

[35]

Euterpe oleracea 
Martius

Arecaceae Fruit Glycolic 5% same SPF when 
combined with 
organic filters

Human clinical 
trials

[32]

Garcinia brasiliensis 
Mart.

Clusiaceae Fruit 
peels

Ethanolic 20% 27.7*
Increased cell 
viability

Cell viability [6]

Ethanolic 10% Antioxidant 
activity
Anti-inflammatory 
effect

Pre-clinical 
animal model 
study: UV 
irradiation
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The ethanolic extract of fibers from Cocos nucifera Linn. at 2 mg/
ml and 5 mg/ml showed SPF of 10.48 and 14.09. Concentrations 
of 10 mg/ml and 20 mg/ml presented SPF of 12.37 and 11.50, 
which suggest a probable saturation in the absorption of UV 
radiation. A formulation with the extract at 20% showed an SPF 
of 16.54, which was like 3-benzophenone at 5% used as control.[27]

The hydroalcoholic extract at 5% of the aerial parts from 
Alternanthera brasiliana was incorporated into a gel formulation 
and submitted to several cycles of freezing. After 12 days, the 
SFP raised to 19.57, which was probably due to the degradation 
of the formulation, by hydrolysis of glycosylated flavonoids and 
liberation of the aglycone, which increased the SPF.[28]

Hymenaea martiana 
Hayne

Fabaceae Bark Hydroethanolic 5% 12.9* Spectral 
scanning

[26]

Leucobryum sp. Leucobryaceae Moss Methanolic 0.25 mg/
ml

17.5* Spectral 
scanning

[20]

Lippia brasiliensis 
(Link) T.R.S. Silva

Verbenaceae Leaves Ethanolic 10% 2.3* Spectral 
scanning

[18]

Lippia rotundifolia 
Cham.

Ethanolic 10% 2.8* Spectral 
scanning

Lippia rubella 
(Moldenke) 
T.R.S.Silva and 
Salimena

Ethanolic10% 1.7* Spectral 
scanning

Lippia sericea Cham. Ethanolic 10% 7.6*
UVAPF 2.97
λC 375 nm
SPF 7.5 (in vivo)

Diffuse 
transmittance
Human clinical 
trials

Marcetia taxifolia 
(A. St.-Hil.) DC.

Melastomataceae Leaves Ethanolic 30% 43.1* Spectral 
scanning

[19]

Mauritia flexuosa 
L.f.

Lepidocaryeae No data Plant oil 100 µL/ml Increased cell 
viability

UV-irradiated 
cells

[38]

Neoglaziovia 
variegata

Bromeliaceae Leaves Hydroethanolic1% 11.7* Spectral 
scanning

[29]

Passiflora coccínea 
(Aubl.)

Passifloraceae Leaves Methanolic and 
glycolic 1 mg/ml and 
10 mg/ml

Low SPF (data no 
showed)

Spectral 
scanning

[12]

Psidium guajava L. Myrtaceae Fruit Ethanolic 7.5% 1* spectral 
scanning

[24]

Pterodon 
emarginatus Vogel

Fabaceae Fruit Hydroethanolic 10% 14.7* spectral 
scanning

[21]

Pterodon 
emarginatus Vogel

Fabaceae Fruit Plant oil 5 µg/ml Reduced reactive 
NOS
Anti-inflammatory 
effect

UV-irradiated 
cells

[37]

Schinopsis 
brasiliensis Engl

Anacardiaceae Bark Ethanolic
100 mg/ml

6.2* spectral 
scanning

[16]

Spondias purpurea 
L.

Anacardiaceae Bark Hydroethanolic 10% 10.8* spectral 
scanning

[30]

Spondias purpurea 
L.

Anacardiaceae Fruit Methanolic
50 mg/ml

43.7* spectral 
scanning

[31]

Theobroma cacao L. Malvaceae Seed Glycolic 1% 2.4* spectral 
scanning

[11]

*SPF: Solar Protection Factor; UVAPF: UVA Protection Factor; λC: critical wavelengths; UVA/UVB: UVA/UVB Ratio; NOS: Nitrogen and Oxygen Species.**Data not 
demonstrated by authors.
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A sunscreen formulation with 3-benzophenone at 7%, octyl 
methoxycinnamate at 5%, zinc oxide at 2%, and titanium dioxide 
at 3%, showed an SPF of 12.95, and the addition of hydroalcoholic 
extract at 1% of leaf from Neoglaziovia variegata increased to 
14.93, which was higher than the extract alone of 11.75.[29]

Other studies demonstrated no significant influence on SPF 
when natural products were associated with organic or inorganic 
filters. For example, the hydroalcoholic extract at 10% of bark 
from Spondias purpurea L. showed an SPF of 10.84, while octyl 
methoxycinnamate at 7.5% of 17.16. The incorporation of the bark 
extract to octyl methoxycinnamate at the same concentrations 
reduced the SPF to 15.87.[30] Moreover, only the methanolic 
extract at 50 mg/ml of fruits from Spondias purpurea L. presented 
an SPF of 43.78.[31] The glycolic extract of fruits from Euterpe 
oleracea at 5% incorporated into a formulation with synthetic 
organic filters and evaluated on the skin of human volunteers 
(n=10) presented an SPF of 25.3, which was like the formulation 
with synthetic filters with 3-benzophenone at 2.5%, octocrylene 
at 1% and 2-ethyl hexyl methoxycinnamate at 5%.[32]

The protective effect of plant extracts on the oxidative damage 
caused by solar radiation was evaluated in the different skin cells. 
The hydroethanolic at 52g/ml and the chloroform fractions at 
18 µg/mL of leaf from Arrabidaea chica tested in L929 murine 
fibroblasts previously exposed to UVA and UVB radiations 

demonstrated a significant reduction in cell viability and an 
increase in the generation of reactive species of oxygen and 
nitrogen (NOS) in the no treated cells, which was most evident in 
cells exposed to UVA radiation. Moreover, the post-treatment of 
irradiated cells with the extracts decreased the formation of anion 
superoxide in mitochondria and the cellular lipid peroxidation.[33]

The hydroalcoholic extract of leaf from Eugenia dysenterica DC 
in HFF-1 fibroblasts previously exposed to the plant extract 
followed by UVA radiation revealed a photoprotective activity 
in low concentrations (40-150 µg/ml) but in high concentrations 
(200-300 µg/ml) the extract was phototoxic.[34] The prevention of 
oxidative stress of ethanolic extract of leaf from Cecropia obtusa 
at concentrations of 1.5 to 20 µg/ml was demonstrated in HaCaT 
cells exposed to the extract and, subsequently, UVA radiation. 
There was a significant reduction in the levels of malondialdehyde 
and maintenance of levels of reduced glutathione and activities 
of catalase and superoxide dismutase in cells exposed to the  
extract.[35]

The photoprotective and antioxidant activities of the ethanolic 
extract of epicarp from Garcinia brasiliensis at concentrations 
of 50 and 100 mg/ml were tested in pre-treated L929 murine 
fibroblast exposed to UVB radiation. The cell viability increased 
by 16.3 and 20.1% when compared to the non-treated cells. 
The SPF were 15.9 and 18.5. The photoprotective activity 

Natural product Synthetic filter Combined SPF Method Reference
Content SPF Content SPF

Ethanolic extract 
of Psidium 
guajava L

7.5% 1 2-ethyl-hexyl 
methoxycinnamate

7.5% 8.1 18.9 Spectral 
scanning

[24]

Ethanolic 
extracts of 
Campomanesia 
xanthocarpa 
+ Ethanolic 
extracts of 
Campomanesia 
adamantium

4% + 4% < 6 Octyl methoxycinnamate 8% 17.56 19.63 Spectral 
scanning

[22]

Glycolic extract 
of Euterpe 
oleracea at 5%

5% # 3-benzophenone +
Octocrylene + 
2-ethylhexyl 
methoxycinnamate

2.5% + 
1% + 5%

22.5 25.3 Human clinical 
trials

[32]

Hydroalcoholic 
extract 
Neoglaziovia 
variegata

1% 11.75 3-benzophenone + octyl 
methoxycinnamate + zinc 
oxide + titanium dioxide

7% + 5% 
+ 2% + 
3%

12.65 14.93 Spectral 
scanning

[29]

Hydroalcoholic 
extract of 
Hymenaea 
martiana

5% 12.91 3-benzophenone 5% 15.46 23.26 Spectral 
scanning

[26]

Table 2:  Solar Protection Factor (SPF) of Brazilian natural products alone or with synthetic filters.
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was dose-dependent and associated with 7-epiclusianone, a 
benzophenone that constitutes up to 57% of the plant extract. A 
topical formulation at 10% of the ethanolic extract was applied 
in Wistar rats before exposure to UVB radiation (2,87 J/cm²). 

Tissues irradiated were removed and the levels of antioxidants 
were measured. The exposed group showed a reduction in the 
depletion of reduced glutathione, with values like the control 
group. Levels of myeloperoxidase were similar in both groups. In 

Hydroalcoholic 
extract of 
Pterodon 
emarginatus

10% 14.72 Octyl methoxycinnamate 0.1% 8.75 24.77 Spectral 
scanning

[37]

Hydroalcoholic 
extract of 
Spondias 
purpurea L.

10% 10.84 Octyl methoxycinnamate 7,5% 17.16 15.87 Spectral 
scanning

[30]

Natural product Synthetic filter Combined 
SPF

Method Reference

Content SPF Content SPF
Hydroalcoholic 
extracts of 
Leucobryum sp.

1 mg/
mL

12.00 3-benzophenone 50 μg/
mL

19.07 38.38 Spectral 
scanning

[20]

Hydroalcoholic 
extracts of 
Bauhinia 
microstachya var. 
massambabensis 
Vaz

1% 0.70 3-benzophenone + 
octylmethoxycinnamate + 
octocrylene

5% + 5% 
+ 5%

17 17.8 Diffuse 
transmittance

[25]

* * # * * 13.38 18.98 Human clinical 
trials

[25]

Hydroethanolic 
extract of 
Aulonemia 
aristulata

10% # Avobenzone + 
octyldimethyl PABA + 
octyl methoxycinnamate

3% + 8% 
+ 7,5%

# 86.15 Diffuse 
transmittance

[24]

Hydroethanolic 
extract of 
Chusquea 
meyeriana

10% # Avobenzone + 
octyldimethyl PABA + 
octyl methoxycinnamate

3% + 8% 
+ 7,5%

# 84.37 Diffuse 
transmittance

[24]

Hydroethanolic 
extract of 
Merostachys 
pluriflora

10% # Avobenzone + 
octyldimethyl PABA + 
octyl methoxycinnamate

3% + 8% 
+ 7,5%

# 83.19 Diffuse 
transmittance

[24]

Plant oil 
Acrocomia 
aculeata (Jacq.) 
Lodd. Ex. 
Martius.

4% 1.1 Octocrylene/Avobenzone 
7:3

1% 14 27 Diffuse 
transmittance

[36]

Water/acetone 
extracts of 
Bauhinia 
microstachya var. 
massambabensis 
Vaz

1% 0.68 3-benzophenone + 
octylmethoxycinnamate + 
octocrylene

5% + 5% 
+ 5%

17 17.8 Diffuse 
transmittance

[25]

* * # * * 13.38 17.90 Human clinical 
trials

[25]

#not determined *same plant extract.
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addition, there was a significant reduction in pro-inflammatory 
cytokines in the exposed group, with levels of IL-1B decreasing by 
63% and TNF-α by 64%, which suggests a probable modulation 
of the oxidant and pro-inflammatory action of UVB radiation.[6]

The oil of nuts and fruits at 4% from Acrocomia aculeata (Jacq.) 
Lodd. Ex. Martius. showed SPF of 1.1 and 4.3. The nuts oil 
carried in nano lipid particles and incorporated into a sunscreen 
formulation having octocrylene at 0.7% and avobenzone at 0.3% 
has an SPF of 27.[36]

The antioxidant and anti-inflammatory activities of the 
nanoemulsion of Pterodon emarginatus oil, at 5 µg/ml and 10 µg/
ml were tested in human keratinocytes exposed to UVA radiation. 
There were significant reductions in the generation of NOS and 
the levels of IL-6 e IL-8 at a concentration of 5 µg/mL, suggesting 
a potential influence of the nanoemulsion in the modulation of 
the inflammatory response.[37]

The viability of HaCaT and fibroblasts 3T3 cells was evaluated 
after irradiation to UVA/UVB or UVA and then exposure to 
the plant oil from Mauritia flexuosa at 100 µL/ml incorporated 
in formulations with surfactants and other active ingredients, 
such as Vitamin E and D-panthenol. The viability decreased 
in both cells before and after the radiation in formulations 
with plant oil, surfactants, Vitamin E and D-panthenol. The oil 
formulation increased the viability of HaCaT cells exposed to 
UVA/UVB radiation. Exposure to UVA reduced the viability of 
3T3 cells in the formulation with the same surfactant, vitamin 
E, and plant oil. The addition of D-panthenol increased the cell 
viability, suggesting a synergic action with the oil, probably due 
to significant antioxidant activity related to the high content 
of carotenoids. Thus, the oil can be a potential carrier of other 
photoprotective compounds.[38]

Overall, these data demonstrate the low number of studies 
evaluating the photoprotective activity of plants in Brazil, a 
tropical country with a high incidence annual of solar radiation 
and considerable biodiversity. Moreover, the lack of studies 
with healthy volunteers and the availability of a sunscreen 
formulation with the benefic effects of these plants are relevant 
issues, especially in a country where skin cancer is an important 
public health problem. Thus, these data recommend building 
public-private partnerships for the research and development of 
sunscreens formulations with promising plant extracts found in 
these preliminary studies.

CONCLUSION

The studies that evaluated the photoprotective activity of plants in 
Brazil demonstrates that some species presented interesting solar 
protection factor in vitro, such as Erythrina velutina, Dalbergia 
monetaria, and Garcinia brasiliensis, which are potential 
candidates for complementary studies to validate their uses in 
sunscreens formulations. The antioxidant and anti-inflammatory 

activities of Garcinia brasiliensis in fibroblasts also is a relevant 
issue for further investigation as they prevented the harmful 
effects of solar radiation on skin cells in vitro.
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