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ABSTRACT 
 
Many traditional culture of communities use medicinal plants as the sole therapeutic option available. This is a 
natural alternative that can be exploited in all Brazilian biomes, among others, the Caatinga is the one with the 
greatest diversity in flora, however, the amount of ethnobotanical and pharmacological studies of these species are 
still few. The species studied in this work were Turneraulmifolia, Lantanamontevidensis, Alpiniazerumbete, 
Momordicacharantia andXimeniaamericana. The plant material was collected in Chapada do Araripe-CE, Brazil. 
Chemical assays to detect the presence of secondary metabolites classes have been performed. The content of total 
phenols was determined by the Folin-Ciocalteu method, the content of total flavonoids was evaluated by the complex 
formed between the flavonoids and aluminum, the antioxidant activity was determined using the free radical DPPH 
sequestration method, and compared with the BHT reference compound. The following classes of metabolites were 
identified: flavones,flavonols, xanthones, flavononols, steroids and alkaloids. Extracts of X. americanaand A. 
zerumbet showed good antioxidant activities, and A. zerumbet was the most effective antioxidant with IC50 36,3µg / 
mL. The phenolic content and total flavonoids were expressed in mg / mL, especiallyT. ulmifolia with 19.5 and 3.3 
L. montevidensis with 12.5 and 3.2 for phenols and flavonoids, respectively. The results show that some extracts 
studied here can be good sources of antioxidant phenolic compounds. Further studies will be conducted to get to the 
isolation and identification of the main phenolic and flavonoids constituents of the extracts. 
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INTRODUCTION 
 

Many traditional culture communities use medicinal plants as the only therapeutic resource that is available. This 
conventional wisdom is transmitted empirically by their ancestors. In recent years the number of surveys of plant 
species in the Caatinga has been expanded. Contrary to postulate this biome is the one with the greatest diversity in 
flora, containing a still preserved vegetation. Regarding the amount of ethnobotanical and pharmacological studies 
related to these species, are still few explored by the scientific society. [1] 
 
In this biome are commonly found plants containing substances that act in defense of organisms. These substances 
are produced by the secondary metabolism of plants, and can act as antimicrobial, antifungal, antiviral and as 
antioxidants. Thus, in recent years these plants have become the subject of researches that can identify the presence 
of natural antioxidants. Antioxidants are responsible for the capture of free radicals, aging delay, for actions against 
associated degenerative diseases and the capture of reactive oxygen species (ROS) that under normal conditions 
must be balanced in the body, however, when excessive production occurs they are responsible for oxidative stress 
which can cause deleterious effects to the organism. Some classes of secondary metabolites contribute significantly 
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to the ROS capture, such as flavonoids and phenols. This antioxidant capacity is mainly due to its reducing 
properties [2,3]. 
 
Popularly some species of the Caatinga are known to have pharmacological properties which can be highlighted: 
Turneraulmifolia (Chanana) used in folk medicine as an expectorant, anti-inflammatory and anti-ulcer [4,5]. The 
species Lantana montevidensis (Chumbinho) native to Brazil, very used to treat itching, stomach ache, rheumatism 
and problems in the airways [6,7]. Alpiniazerumbete, (Colonia), a medicinal plant used in the treatment of 
cardiovascular problems such as high blood pressure, as a stimulant to the intestinal motility and hypotensive [8]. 
Momordicacharantia (Melão de São Caetano) species widely used in the treatment for diabetes [9] and 
Ximeniaamericana (Ameixabrava) mainly used in folk medicine for stomach ache, treatment of hemorrhoids, 
inflammation and mouth infections [10]. 
 
This study aimed to evaluate the antioxidant activity, identify the presence of secondary metabolites classes and 
quantify flavonoids and total phenols present in the extracts of five leaf species found in Araripe National Forest's 
Caatinga biome, Crato-CE, Brazil. 
 

EXPERIMENTAL SECTION 
 
Plant Material 
The studied plant materials were the fresh leaves of five native species of the Caatinga biome, being collected in the 
Araripe National Forest, Crato-CE, in March 2013. They were selected to perform the tests in the Natural Products 
Research Laboratory at the Regional University of Cariri - URCA. 
 
Obtaining extracts  
The plant materials were triturated (500g of fresh leaves) individually and submitted to exhaustive soaking in 95% 
ethanol for 72h. The extraction solution was subjected to distillation of the solvent in a rotary evaporator under 
reduced pressure at an average temperature of 50 ° C. After distilling off the solvent to dryness, crude ethanolic 
extracts were obtained with the following percentage yields: 1.1; 2.3; 2.5; 1.9; 3.1% for the respective plants: T. 
ulmifolia ,L. montevidensis, A. zerumbete M. charantia and X. americana. 
 
Phytochemical screening 
Phytochemicals tests to detect the presence of secondary metabolites classes were carried out following the method 
described by Matos (1997). These assays are based on visual observation of color change or precipitate formation 
after addition of specific reagents. [11] 
 
Antioxidant assay 
The antioxidant activity of the ethanolic extracts was assessed using the in vitro photocolorimetric method of the 
free radical DPPH (1,1-diphenyl-2-picrylhydrazyl) according to the methodology of Mensor (2001), with some 
adjustments. In test tubes 2.5 mL of the samples with varying concentrations were added to 1 mL of ethanolic 
solution of DPPH (50 mcg / mL) for 30 minutes under light and at room temperature. The absorbance measurements 
were performed at a wavelength of 518nm. The blank test was prepared by replacing the DPPH ethanol in the 
reaction mixture. Negative controls were prepared with addition of 1 mL of DPPH with 2.5 mL of ethanol. All 
readings were performed in triplicate. With the means of the data obtained the differences in absorbance between 
samples and negative controls were calculated, being the percentage antioxidant activity obtained by linear 
regression. The tests were followed by a BHT positive control [12]. 
 
Determination of total flavonoids 
The quantifications of flavonoids were performed according to the methodology described by Kosalecet al (2004), 
with adaptations. The technique is based on measurements of the complex's absorbances formed between the 
flavonoid and the color reagent's aluminum to form yellowish compounds. With varying concentrations between 
250 and 1000µg /mL. The samples were added to 600µL of ethanol, aluminum chloride 40µL of 10%, 40µL of 
potassium acetate and 2 mL distilled water. A blank test was conducted by adding the same volume of sample and 
ethanol. The solutions remained incubated in the dark for 30 minutes, after this period the absorbances of the 
reactions were measured with a spectrophotometer, with a wavelength set to 415 nm. [13]. 
 
Determination of total phenols  
The spectrophotometric determinations of the samples' phenolic compounds were carried out according to the 
method described by Singleton et al (1999) using the Folin-Ciocalteu reagent at a concentration of 10% followed by 
the addition of 0.5 mL of sodium carbonate at a concentration of 7.5%. The concentrations ranged from 0.05 to 
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5,0µg / mL. Measurements of the absorbances as a function of concentration were made in spectrophotometer at 765 
nm in triplicate. [14] 
 

RESULTS AND DISCUSSION 
 
The communities around the Caatinga biome use plants as medicinal resource, constituting a therapeutic collection 
of great importance, being used in many ways in forms of teas, juices, syrups and potions [15, 16]. From popular 
accounts and some studies on these plants woke up the interest on their beneficial health effects, being reason for 
their choices. 
 
From surveys of ethanolic extracts, it was possible to identify several classes of secondary metabolites, as shown in 
Table 1. The presence of these metabolites give the plants their therapeutic activity. They excel in the 
pharmaceutical area for the beneficial effects to human health [17]. Some classes of metabolites further protect the 
body from oxidative stress by acting as antioxidants. Antioxidants are chemical compounds that prevent oxidative 
damage when reacting with free radicals [18]. 
 

Table-01.Identification of secondary metabolite classes 
 

Species 1 2 3 4 5 6 7 8 9 10 
T. ulmifolia - + - - + + + + + + 
L.montevidensis - + - - + + - + - - 
A. zerumbete - + - - + + + + - - 
M. charantia - + - - + + + + - - 
X. americana - + + - + + + - + + 

1: Phenols, 2: Condensed tannins, 3: Pyrogallictannins ; 4: Anthocyanins and anthocyanidins; 5: Flavones, Flavonols and xanthone; 6: 
Flavononols ; 7: Flavonones; 8: Chalcones and auronas; 9: Leucoanthocyanidins; 10: Catechin; alkaloids. (+) presentand (-) absent. 

 
The discovery of new natural antioxidant sources replaces the application of the synthetic ones, since they can cause 
damage to the organism. The study related to the use of such compounds is associated with the prevention of 
diseases such as cardiovascular diseases, cancer, Alzheimer's disease and aging retardation [19]. The plants which 
are capable of producing substances such as these have been the target of research to identify and to isolate these 
compounds, this high demand is related to the low efficiency of the human endogenous system in producing 
antioxidants, then the use of alternative substances is necessary that will meet the need of the body. Among the 
various natural substances that may be antioxidants the phenolic compunds are evidenced in that they are in different 
categories such as phenols, flavonoids and tannins [20]. Flavonoids are polyphenolic compounds produced by the 
plants' secondary metabolism, involved in the development and protection of plants against pathogen attack. In the 
human body acts mainly in the inhibition or reduction of free radicals. This function happens because its hydroxyls 
donate electrons [21]. Studies indicate its importance in the diet to prevent lung cancer and improving 
cardiovascular diseases [22, 23]. High consumption of foods rich in flavonoids provides a reduction in risks of 
chronic diseases such as cancer and other degenerative diseases [24]. The results of the antioxidant tests , flavonoids 
and total phenols are expressed in tables 02 and 03 respectively. 

 
Table-02.Results of the antioxidant testing 

 
Species              CI50 µg/mL 

T. ulmifolia 126.7 ± 1.9 
L. montevidensis 244.5 ± 0.4 
A. zerumbete 36.3 ± 2.2 
M. charantia 54.5 ±1.5 
X. americana 156.4 ±0.4 
BHT 7.4 ± 1.8 

 
Table-03.Content (mg / mL) of flavonoids and total phenols 

 
 Species                                  FlavonoidsPhenols 
T. ulmifolia 3.3 ± 0.3 19.5 ±1.2 
L. montevidensis 3.2 ± 1.2 12.5  ± 3.1 
A. zerumbete 0.4 ± 0.1 17.1 ±1.3 
M. charantia 1.0 ± 0.2 8.7 ± 3.9 
X. americana 0.6 ±0.2 10.6 ± 0.6 

 
With plenty of application in folk medicine, species of the Turnera genus are indicated for the treatment of anemia, 
bronchitis, fever, cough, gastrointestinal disorders and respiratory diseases. Studies on the species T. ulmifolia 
collected in Natal-RN, Brazil, reported 70-90% inhibition of DPPH radical [25], which contradicts with the results 
obtained in this work. Regarding the Lantana genus, its species are rich in organic compounds such as flavonoids 
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and terpenoids which play pharmacological activities as nematicide, anthelmintic, antibacterial and leishmanicide. 
Studies with essential oil  of the same species showed low potential to inhibit DPPH radical because of high IC50 
value [26], this result shows an approximation to the value found for the extract in this study. 
 
A variety of compounds that characterize therapeutical activities are known to the Alpina genus. Currently studied 
for its properties against cancer, Gram positive and Gram negative bacterial genuses and some fungi classes. One of 
its most evidenced pharmacological properties is the antioxidant activity detected in various species. In this study 
the species A. zerumbet showed low IC50 value, revealing to have a good antioxidant activity. In other works with 
the the plant's rhizome it was found to be a great inhibitor of the DPPH radical [27]. 
 
The species X. americana is widely used in fighting infections, injuries and lack of air. Its healing action can be 
justified by some substances such as tannins found in the extract of the leaves reported by Ogunleye and ibitoy 
(2003) [28]. Its fruits are rich in vitamin C which makes it important in combating disease manifestations [29]. 
Studies with the methanol extract showed significant value to the kidnapping  of the DPPH radical [30], similar to 
the result for the ethanol extract studied here. 
 
Previous studies with M. charantia extract showed significant activity for scavenging free radicals and the 
hepatoprotective effect that is related to its antioxidant activity [31]. Considering these and other activities such as 
antibacterial, antifungal and gastroprotective can assign them the presence of the following phytochemicals: 
flavonoids, alkaloids, phenols and tannins identified by Pereira et al (2010) [32, 33]. Its fruits are potentially toxic 
being great molluscicides, its extract prevents the development of gastrointestinal nematode larvae and prevents 
larval motility [34,35]. Its extract is rich in charantin, a compound which was identified as an antidiabetic, this 
activity has yet to be proven, as in tests with male mice showed no significant results [36]. 
 

CONCLUSION 
 
These findings emphasize the influence of popular knowledge about the choice of species for therapeutic treatments. 
However, the scientific information is essential for verification of their activities. In this study species were 
identified with significant antioxidant activity. This result is related to the presence of phytochemicals classes such 
as phenols and flavonoids that actively participate in biological actions. These were identified in all species. 
Considering the importance of this study can be said that the use of natural products derived from Caatinga species 
as antioxidants is genuine, thereby this work offers complementary scientific contribution of five species of the 
Caatinga biome. 
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