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Introduction
Mesoamerica is a cultural and historical region were sev-
eral important civilizations developed, such as Toltec, 
Zapotec, Maya and Aztec. Guatemala is a diverse coun-
try, pluricultural and multilingual, with a profoundly syn-
cretic culture as a heritage of Maya and Spanish cultures.
It is a region of high diversity, which complement the bio-
logical richness with a profound value for this local biodi-
versity by its inhabitants with an integral vision, including 
diverse applications such as flavors, aromas, spices and 
condiments, dyes and colorants; food (grains, oilseeds, 
fruits, herbs), and medicinal plants, herbals and cosmetics.
This minireview paper deals with the historical usage of 
plants for hair and skin care, and the recent investigations 
on antioxidant, solar protection and tyrosinase inhibition 
potential for skin clearing of native species from the Me-
soamerican biodiversity.

Biodiversity and Tradition as a Source of Natural 
Resources
The several indigenous groups established in Mesoamer-
ica over time, demonstrated a good knowledge of its sur-
rounding and a profound respect for its uses within an 
integral vision. Ethnobotanical surveys demonstrated 

abundant information on the use of flavors, aromas, spe-
cies and condiments; dyes and colorants; food (grains, oil-
seeds, fruits, herbs); medicine and cosmetics, as  well as 
other vegetal an animal resources for everyday life.
Based on the review by Batres and Batres from 2011 about 
the plants used by the Mayas for hair and skin care, at least 
dozen of species were detected (Table 1).1 Some of them 
are still in use by the local populations, but others are less 
used or find seldom in the wild.

Plants With Antioxidant Activity
Oxidation occurs in all biological processes, characterized 
by electron loose, oxygen utilization and hydrogen ces-
sion. All oxidations are accompanied by a reduction (re-
dox) process. A free radical is an unstable chemical specie 
with one or more unpaired electron in its external orbit. 
As oxidants, free radicals react rapidly with any biolog-
ic molecule free or coupled to cellular structures, such as 
glycosides, phospholipids, amino acids, nucleotides and 
lipoproteins. Free radicals might interact with membrane 
functions, enzyme production, cellular respiration and 
genic induction, providing stress and ageing. Vast preclin-
ical studies as well as several clinical approaches has been 
conducted for the safe utilization of vegetal antioxidants.2,3 
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The literature review about national or regional surveys 
for the screening of natural resources for antioxidant ac-
tivity, demonstrate that several plants used as food, med-
icine and cosmetic have interesting antioxidant activity. 
Antioxidant activity has been demonstrated in several 
vegetal materials, using diverse models for activity eval-
uation. From Europe, well known and widely distributed 
plants have shown important activity, manly berries from 
Rosaceae family as well as other seeds and nuts,4-8 while for 
Asia, Africa and Latin America several native species have 
demonstrated important antioxidant activity (Table 2).9-13

In Guatemala, four studies have demonstrated antioxidant 
activity in selected medicinal and food plants, particularly 
Tagetes lucida,14 Acalypha guatemalensis, Ocimum micran-
thum, Smilax spinosa,15 Valeriana prionophylla,16 Crotalar-
ia longirostrata, Lycianthes synanthera, Solanum america-
num and S. wendlandii.17

In 24 species used as food or medicine in Guatemala, etha-
nol extracts were prepared with dried plants and evaluated 
by 1,1-diphenyl-2-picrylhidrazyl (DPPH) reduction, total 
phenolic compounds by Folin-Ciocalteu method, 2,2’-az-
ino-bis(3-ethylbenzothiazoline-6-sulphonic acid (ABTS) 
reduction, and ferric reduction power quantitated by col-
orimetric methods. Results demonstrated that 6 species 
have important antioxidant activity, particularly Smilax 
domingensis, T. lucida, Litsea guatemalensis, Pimenta dioi-
ca, Phlebodium pseudoaureum and Piper auritum.18

In a group of 44 extracts from 11 species of Piper genus, 4 
(P. jacquemontianum, P. psilorachis, P. schippianum and P. 
variabile) demonstrated antioxidant activity higher than 
vitamin E and rutin, and similar to vitamin C, quercetina, 
Trolox, and TBHQ.19

A study in 3 species with colorant properties, demonstrat-
ed that Rhizophora mangle, S. domingensis and Hibiscus 
sabdariffa demonstrated good activity by the DPPH or 
TEAC methods, better than vitamin E, but less than quer-
cetin and rutin.20 Litsea guatemalensis extracts, particular-
ly ethyl acetate extract, demonstrated higher activity than 

vitamin C and E, quercetin, rutin, TBHQ and Trolox.21

Other Cosmetic Activities Investigated
Natural colorants with potential for the phytocosmetic 
industry have been confirmed in Boconia arborea, Byr-
sonioma crassifolia, Erythrina berteroana, H. sabdariffa, P. 
pseudoaureum, R. mangle, S. domingensis and T. lucida., 
showing good stability and equivalent values to chemical 
colorants, such as Yellow #5 and #6 an  Red #3.20

The solar protection factor of P. pseudoaureum extract was 
demonstrated by using the extract alone and improved 
protection by octyl methoxycinnamate (parasol) as rec-
ommended by the European Cosmetic Association (CO-
LIPA). Synergistic effect of fronds and rhizomes extracts 
associated by antisolar agent demonstrated that both show 
an absorption spectrum close to the UV wavelength with 
maximum erythematous effects (308 nm), and absorb 
more energy in association than separated.22 Beside the 
antisolar activity, in the cosmetic industry, the application 
of plant materials with antioxidant activity is important 
for photometric protection.23

Tyrosinase is an enzyme of the melanogenic cycle, which 
provides color to skin, hair and eyes; when present in high 
concentrations it produces hyperpigmentation, such as 
senile lentigo, melasma, and pigmented freckles. Hyper-
pigmentation is relatively common in Latin America and 
available therapeutics are diverse, some acting by tyrosi-
nase inhibition, and other by increase keratinocyte turn-
over or melanocyte proliferation inhibition. Main drugs 
used for these purposes include hydroquinone, mequinol, 
kojic acid, corticosteroids, azelaic acid, arbutin and ruci-
nol.24,25 Antityrosinase activity has been demonstrated in 
native plants from several Asian countries, particularly 
Bangladesh,26 India,27 Indonesia,28 Korea,29 and Nepal.30 

Similar activity has been demonstrated in Argentinian31 
and Brazilian plant species.32

In a study of the antityrosinase activity, extracts from 10 
Piper species from Mesoamerica were evaluated, qual-

Table 1. Plants Used by the Mayas for Skin and Hair Care (Based on Batres and Batres1)

Scientific Name Popular Name Part Used Cosmetic Usage

Cocos nucifera Coconut Water Skin cleansing

Loeselia mexicana Espinosilla Leaves Skin cleansing

Persea americana Avocado Oil Remove scars

Arracacia atropurpurea Acocotli Plant vine Relieve chafing

Manihot utilissima Yuca Root Chapped lips

Swietenia mahogani Mahogany Oil Skin softener

Theobroma cacao Cacao Butter Skin embellishment

Pouteria sapota Zapote Seed oil Hair care

Ipomoea murucoides Xiuhamolli Leaves Hair care

Spondias purpurea Jocote Milled leaves Hair dye (light)

Indigofera suffructicosa Añil Leaves Hair dye (indigo)

Dioscorea convolvulacea Quilamul Leaves Hair dry (black)
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itatively by TLC (bioautography) and quantitatively by 
microcolorimetric methods. It was demonstrated that P. 
variabile has a good tyrosinase inhibition activity in the 
dichloromethane (CI50 2.0 ± 0.1 μg/mL) and methanol 
(CI50 2.1 ± 0.1 μg/mL) fractions, in a similar dose as ko-
jic acid (CI50 1.2 ± 0.07 μg/mL). Piper jacquemontianum, 
P. psilorachis and P. umbellatum had a moderate activity 
(CI50 4.9-6.8 μg/mL) in dichloromethane or methanol ex-
tracts.33 The potential of antityrosinase activity of P. vari-
abile should be studied further from a phytochemical and 
pharmacological point of view.

Conclusions
The potential application of plants species from the Meso-
american biodiversity with antioxidant, colorant, aromat-
ic, solar protector and tyrosinase inhibition activity, can 
benefit the cosmetic industry.
Cultivation and conservation should lead into the massive 
production of these materials for ecologic utilization by 
the phytocosmetic industry, as well as a competitive and 
sustainable price.
A joint effort from the academic and industrial sectors for 
a multinational cooperation should be pursued in order 
to accomplish such tasks, and develop new phytocosmetic 
materials and products within an innovative and sustain-
able approach.
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