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RESUMO - (A Hipétese da Aparéncia explica a selecdo de plantas medicinais em uma drea de caatinga? Uma perspectiva quimica). Esta nota
cientifica objetivou testar o poder da hipétese da aparéncia para explicar a selecdo de plantas medicinais em uma comunidade rural assentada
na Caatinga do Estado de Pernambuco. Foram estudadas 61 plantas, consideradas medicinais pelas pessoas, que passaram por uma triagem
fitoquimica para atender as premissas da hipdtese. Concluiu-se que a “aparéncia” ndo explica a totalidade dos achados reportados neste
trabalho.
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ABSTRACT - (Can the Apparency Hypothesis explain the selection of medicinal plants in an area of caatinga vegetation? A chemical
perspective). This scientific note examines the ability of the apparency hypothesis to explain the selection of medicinal plants by members
of a rural community located in the Caatinga dryland region of Pernambuco state. A total of 61 plants considered to be medicinal were
examined phytochemically to test the premises of this hypothesis. It was concluded that apparency does not completely explain our findings.
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Introduction

A number of different theories have been developed to
explain the criteria used by traditional communities to select
medicinal plants, including those linked to anti-herbivory
strategies such as the apparency hypothesis (for a review
see Albuquerque & Lucena 2005). The apparency
hypothesis was originally suggested, in a human context,
by Stepp & Moerman (2001) to explain the predominance of
herbs and weeds in traditional pharmacopoeias throughout
the world and was first formally tested in the field of
ethnobotany by Almeida ez al. (2005).

The apparency hypothesis divides plants into “apparent”
and “non-apparent” plants. According to this hypothesis
“apparent” plants, such the shrubs and trees, tend to
produce high molecular weight organic compounds with
low toxicity that act as inhibitors of herbivore digestion
(“quantitative defenses”); “non-apparent” plants (herbs,
for example), on the other hand, produce low molecular
weight organic compounds that are strongly bioactive and
highly toxic (“qualitative defenses”) (Feeny 1976;
Albuquerque & Lucena 2005). A detailed description of this
hypothesis can be seen in Albuquerque & Lucena (2005)
and Albuquerque (2006).

This hypothesis therefore assumes that herbaceous
plants generally contain compounds that are more bioactive
than those encountered in shrub or arboreal species, and
the plants selected as being medicinal by any given
community should follow this trend (Albuquerque &
Lucena 2005). If the apparency hypothesis could explain
the selection of medicinal plants by a rural community in an

area of caatinga vegetation in Pernambuco state, Brazil, we
would expected to find that the herbs used by these people
would have higher frequencies of compounds associated
with the “qualitative” defenses as opposed to the
“quantitative” defenses of arboreal plants. The data
analyzed here was collected during a study of the inclusion
criteria used for medicinal plants found in a local
pharmacopoeia, as examined from a chemical-ecological
perspective (N.L Alencar and collaborators, unpublished
data).

Materials and methods

Ethnobotanical data was collected in the Cardo community, located
16 km from the center of the municipality of Altinho in northeastern
Brazil, in an area of Caatinga dryland vegetation of Pernambuco
state, Brazil. This municipality has 21,496 inhabitants, of which
10,542 reside in urban areas and 11,589 in rural environments (IBGE
2009). The ethnobotanical research involved 101 people between
the ages of 19 and 83 in the Cardo community (36 men and 65
women), accounting for 90.2% of the population there older than 18.
Details concerning the ethical and legal aspects of the data collection
as well as the methodological approaches used can be found in Aradjo
et al. (2008). The basic procedures described below were applied to a
data base that was used in the analyses of a number of different
hypotheses (N.L Alencar and collaborators, unpublished data).

The original ethnobotanical survey recorded a total of 190 species
used locally for medicinal purposes, but we chose to study only plants
that were cited by at least three people during the interviews —in order
to represent a way of use consensus (see Aradjo et al. 2008) - resulting
in a sample of 98 species. Additionally, the ready availability of these
plants in this highly seasonal region was also considered, so that the
final sampling included 61 plants.

The plants were collected between June and August 2007 and were
subjected to phytochemical screening. Only the plant parts used locally
to prepare the folk remedies were examined. The material was dried

Universidade Federal Rural de Pernambuco, Departamento de Biologia, Area de Botanica, Recife, PE, Brazil

2 Universidade Federal de Pernambuco, Centro de Ciéncias da Sadde, Departamento de Ciéncias Farmacéuticas, Recife, PE, Brazil

* Corresponding author: nelsonalencar@hotmail.com



Alencar et al.: Can the Apparency Hypothesis explain the selection of medicinal plants in an area of caatinga...

at room temperature and subjected to methanol extraction
(1 gm/10 ml). The following classes of compounds were investigated:
phenols, tannins, terpenes (mono, di, tri, and sesquiterpenes), alkaloids,
quinines (anthraquinones and naphthoquinones), and flavonoids. Thin
layer chromatography (TLC) was used in these analyses according to
the methodologies described by Wagner & Bladt (1996) and Harbone
(1998). These classes of compounds were selected in the present
study because they represent two basic categories of bioactive organic
compounds found in plants (see Feeny 1976): “quantitative”
compounds (including tannins, phenols, flavonoids, and terpenes) of
high molecular weight and low toxicity that basically act by reducing
the digestibility of plant matter; and “qualitative” compounds
(including alkaloids, triterpenes, naphthoquinones, and anthraquinones)
having low molecular weights, high toxicity, and strong biological
activities.

The Williams G Test was used to examine the relationship between
plant habits and the percentage of positive occurrences for each class
of compounds.

Results and discussion

Of the 61 plants selected, 24 species were considered
trees (39.34%), nine species were shrubs (14.75%), and 28
species were classified as herbs (45.90%). Details concerning
the plants evaluated and the results of the phytochemical
screening will be available in another paper. Tannins were
found predominantly in trees, and more triterpenes were
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seen in herbs, our results did not support the apparency
hypothesis as a whole. The herbs demonstrated higher
frequencies of triterpenes than seen in arboreal (G= 6.54;
p <0.05) or shrub (G=4.69; p < 0.05) species, although no
significant differences were noted in terms of the other
compounds assayed (Tab. 1). The rejection of the apparency
hypothesis is justified by the fact that alkaloids were more
common in trees (G = 8.14; p < 0.01) while the apparency
hypothesis predicted that more of these compounds would
be expected in herbs. Additionally, no significant differences
were observed in terms of the other compounds assayed
(phenols, terpenes, and quinones) among these two plant
habits. This data confirms the observations of Almeida et al.
(2005) who reported that native caatinga trees contained
alkaloids not detected in native herbs. Almeida et al. (2005)
likewise concluded that the apparency hypothesis could
not explain the selection of medicinal plants in other
caatinga areas in northeastern Brazil.

This scientific note presents another example of the fact
that the apparency hypothesis does not represent the best
explanation for the selection of medicinal plants by rural
communities, at least in Caatinga regions of northeastern
Brazil.

Table 1. Percentage of positive occurrences of chemical compounds in trees, shrubs and herbs during the phytochemical screening of medicinal plants collected in

Carao, Altinho, Pernambuco State, Brazil.

Habit Phenols Tannin Flavonoid Terpenoid Triterpene Naftoquinone Antraquinone Alkaloid
1 Trees 87.50 91.67 58.33 70.83 41.67 4.17 70.83 50.00
(24 spp.)
2 Shrubs 88.89 88.89 66.67 77.78 44.44 0.00 77.78 66.67
(9 spp.)
3 Herbs 82.14 75.00 50.00 75.00 60.71 0.00 60.71 28.57
(28 spp.)
G test: p value G test (1x3): G 0.740 9.141 1.083 0.254 6.548 - 1.851 8.149
(P (0.389) (0.0025) (0.298) (0.6139) (0.0105) (0.1736) (0.0043)
G test (2x3): G 5.556 5.719 5.075 0.0879 4.694 - 6.1165 28.269
(P (0.0184) (0.0168) (0.0243) (0.767) (0.0303) (0.0134) (0.0001)

(-): Unable to complete the test due to zero values.
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