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Abstract— This study represents one of the earliest studies 

reporting biological properties (antimicrobial activity, acute 

toxicity, and phytochemical prospecting) of the aqueous extract 

of leaves of two plant species, Matayba elaeagnoides Radlk, and 

Allophylus edulis (A. St. Hilaire, Cambessedes & A. Jussieu) 

Radlk. ex Warm, both belonging to the Sapindaceae family. 

Phytochemical prospecting detected the presence of saponins 

and flavonoids in both species. The acute toxicity test with 

Artemia salina showed toxicity rates with LC50% of 100mg/mL 

for Matayba elaeagnoides. Interestingly, none of the extracts 

showed microbiological activity, using the diffusion disc method 

against Staphilococus aureus, Escherichia coli and Candida 

albicans.  

 
Index Terms — Medicinal plants, Phytochemical screening, 

Plant biological properties, Toxic level.  

I. INTRODUCTION 

 Brazil has a great vegetal biodiversity, which can be 

considered the largest in the world, representing potential 

source of important substances that can present bioactivities, 

among them the antimicrobial, widely researched due to the 

appearance of strains of multi-resistant microorganisms, 

resulting from the irrational use of syntethic antimicrobials. 

 Medicinal plants have been used by man for a long time, 

mainly for the treatment or prevention of diseases [1]. After 

the discovery of the pharmacological potential of plants, 

products of natural origin have been extensively researched, 

contributing significantly to the discovery of new substances 

with important applications in medicine, helping in new 

pharmacological discoveries [2]. Among the biological 

activities that plants can present, antimicrobials stand out due 

to the fact that they are the class of drugs most used in 
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hospitals and in the community. Because it is frequently used, 

its inadequate use can lead to problems such as bacterial 

resistance, elevated costs, morbidity, and mortality [3]. 

 Natural products have been used in the treatment of 

diseases for thousands of years [4]. This popular knowledge 

along with scientific development has led to great advances in 

the therapeutic study of medicinal plants, discovering 

substances with promising biological and pharmacological 

activities [5]. Although the use of plants as a curative medium 

is a highly widespread and popular activity, often the use of 

plants with medicinal properties is misused, since many 

plants have toxic principles and their indiscriminate use can 

cause serious problems. Thus, the importance of toxicity 

studies of these plants is clarified in order to report their real 

pharmacological potential . 

 Studies on the phytochemical compositions of medicinal 

plant bioactivities have caused great interest, since there is a 

need for the discovery of new substances, especially those 

that present antimicrobial activity and that do not present 

damages to humans. Secondary metabolites are substances 

that are not essential to all plants as the primary metabolites, 

but they play an important role in the relationship between the 

plant and the environment, such as protection against 

herbivory, pathogen attack, competition between plants, and 

attraction of beneficial organisms such as pollinators, seed 

dispersers, and symbiotic microorganisms [6]. 

 The genus Matayba presents few studies about its species. 

In this way, Matayba elaeagnoides was selected for this 

study. This plant is popularly known as "Miguel-pintado, 

camboatã, camboatá". In popular usage, this plant stands out 

mainly for its anti-inflammatory, analgesic, and anticancer 

activity [7]. Although this species is used for different 

purposes in folk medicine, its bioactivity has not been 

scientifically proven. 

 The Allophylus edulis belongs to the Sapindaceae familys 

and it’s popularly known as "Vacum", which is a native 

Brazilian plant [8]. The tea of its leaves and its fruits are 

popularly used for the treatment of dysenteries, fever, and 

diabetes [9]. 

 Considering the importance in determining the 

antimicrobial activity of plant extracts for new sources of 

active principles for the production of phytotherapics due to 

the increase of the microbial resistance, besides the important 

role of knowing if there is level of toxicity and the main 
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secondary metabolites, the objective of the work was to 

evaluate the antimicrobial activity, to carry out the 

phytochemical prospection, and to determine the acute 

toxicity of the aqueous extract of two species of plants, 

Matayba elaeagnoides and Allophylus edulis. 

II. MATERIALS AND METHODS 

A. Preparation of the Extract 

 The leaves of Allophylus edulis and Matayba elaesgnoides 

were collected systematically in an area of the Brother Cirilo 

Environmental Park, located in Francisco Beltrão, Paraná, in 

February 2017 (coordinates: 26º02'50 "S and 53º02'22" W). 

The botanical identity of the plants was confirmed by 

Biologist Luciana Pelizzaro. The leaves of each plant were 

dried in an oven (40ºC, 48h) and ground in a knife mill. Leaf 

powder infusion was prepared using 20g in 1L distilled water, 

left on a rotary shaker at 220xg for 24h. The material was then 

filtered on Whatman filter paper. The extract of the two 

plants was stored in a concentration of 200mg/mL at 4º C 

until use [10]. 

B. Phytochemical Prospecting 

 The phytochemical prospection of the main types of 

secondary metabolites was made using a classical qualitative 

methodology recommended by [11] with some adaptations. 

The presence of the classes of compounds pyrogallic tannins, 

alkaloids, coumarins, saponins, anthocyanins, flavonoids, 

triterpenoids, and steroids were evaluated. 

C. Evaluation of antimicrobial activity 

 For the evaluation of the antimicrobial activity of the 

aqueous extract of Allophylus edulis and Matayba 

elaeagnoides against Escherichia coli, Staphylococcus 

aureus, and yeast Candida albicans, the determinations of the 

Manual Clinical and Laboratory Standards Institute [10] with 

adjustments were used. For the test, 6 mm diameter sterile 

filter paper disks received aliquots of 20 μL of the aqueous 

extract of the plants in four concentrations (200mg/mL, 

100mg/mL, 50mg/mL, 12.5mg/mL) in petri plates containing 

Mueller-Hinton agar in which a pure colony of the tested 

microorganisms and two control discs containing the 

antibiotic streptomycin and fluconazole were previously 

inoculated. After 24 hours the inhibition halos were measured 

and considered with inhibitory activity those that had 

diameters greater than 6mm.  

D. Assessment of Acute Toxicity 

 The acute toxicity test was carried out by using the 

methodology proposed by [12] with adaptations. Artemia 

saline cysts were placed in 35% saline solution, with a 40W 

lamp and an aeration pump connected for a period of 24-48 

hours until their hatching. The aqueous extract was prepared 

in 35% saline solution and tested at concentrations of 

200mg/mL, 100mg/mL, and 50mg/mL. Five test tubes were 

incubated with 10 Artemia salina/tube. After 24 hours 

exposure the LC50% was determined. 

III. RESULTS AND DISCUSSION 

 The results of the antimicrobial activity of the aqueous 

extract of Matayba elaeagnoides tested at concentrations of 

100%, 50%, 25%, and 12.5%, and of the extract of Allophylus 

edulis at concentrations of 100%, 50%, and 25% against 

Escherichia coli, Staphylococcus aureus, and Candida 

albicans showed that inhibition halos could not be observed 

at any of the concentrations against the three microorganisms 

tested, that is, they did not present antimicrobial activity. 

 In a study conducted by [13] with ethanolic extract of the 

leaves of Dilodendron bipinnatum - plant belonging to the 

same family of plants tested in this study - it was observed 

that the extract did not present antimicrobial activity against 

Escherichia coli and Staphylococcus aureus, what validates 

the present study, although it presented activity against 

Candida albicans in concentration above 250mg/mL. In this 

respect, it should be noted that the concentration that the 

authors used to test the extract against the latter 

microorganism was 1.5 times higher than those tested in this 

study. The authors of this study justified the absence of 

antimicrobial activity due to the fact that plant extracts 

present complex compositions, where bioactive substances 

can be present in small concentrations, not exerting 

significant activity, being able to attribute this same fact to 

the absence of activity found in the present study although 

confirmed to the presence of saponins and terpenoids. 

 With the essential oil of Allophylus edulis, in a study 

developed by [14], it was reported that it did not present 

antimicrobial activity against Gram-negative, Gram-positive 

bacteria, and yeast strains, what validates the present study. 

 No information was found in the literature regarding the 

antimicrobial effect of Matayba elaeagnoides leaf extracts, 

only about extracts of their barks, seeds and fruits [15], which 

showed activity against Staphylococcus aureus and inactivity 

against Candida albicans and Escherichia coli in the latter 

case, confirming the data of the present study. 

The results of the acute toxicity test show that the aqueous 

extract of Matayba elaeagnoides presents high toxicity, with 

high mortality in concentrations above 100mg/mL of the 

extract against larvae of Artemia salina, that is, LC50% was 

100mg/mL. The extract of Allophylus edulis presented low 

toxicity. 

 No studies were found on Matayba elaeagnoides that 

reveal its toxicity on Artemia salina, only with its bark, which 

had its chemical constituents isolated to relate to possible 

pharmacological and biological activities [15]. 

 Similar results for the toxicity of Allophylus edulis were 

found by [16] where the raw aqueous extract and the extract 

diluted in different concentrations of the fruits of the plant 

were not toxic to Artemia salina in the concentration of 25% 

of the extract, concluding that the species does not present 

substances with cytotoxic characteristics. 

 The authors noted that the good toxicity result of this 

extract may mean that the extract is not in sufficient 

concentration to present some level of toxicity, and that this 

fact possibly means that the extract in this concentration 

would be tolerated in a biological system without presenting 

some kind of evil effect. Despite the good results, the authors 

suggest further studies [16]. 

 The experiments carried out for the characterization and 

phytochemical screening of the aqueous extract of Allophylus 

edulis revealed the presence of the classes of the metabolites 

saponins and flavonoids. In a study by [14], 43 compounds 

representing 82% of the essential oil composition of 

Allophylus edulis were identified. The predominant 
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compounds were sesquiterpenes (74.88%), where 42.9% 

were hydrocarbon derivatives and 31.98% oxygenates; 

however small concentrations of monoterpenes (0.51%) and 

diterpenes (6, 6%) were identified. 

 The tests conducted for the characterization and 

phytochemical evaluation of the aqueous extract of Matayba 

elaeagnoides revealed the presence of classes of the 

secondary metabolites: saponins and flavonoids. In relation to 

the biological potential attributed to the classes of metabolites 

found in the present study, it is known that the medicinal use 

of plants containing flavonoids is widely spread and, 

although some studies have shown that certain flavonoids 

may have a mutagenic effect, they are generally considered 

beneficial and are used for their antitumor, antiviral, 

anti-hemorrhagic, hormonal, anti-inflammatory, 

antimicrobial and antioxidant properties [11]. 

  Flavonoids represent one of the most important phenolic 

groups of products of natural origin and are much diversified, 

as they are found in fruits, vegetables, seeds, tree barks, roots, 

stalks, and flowers. This compound presents several 

biological activities, among them are antitumor activity, 

antioxidant, antiviral and anti-inflammatory, which explains 

the popular use in products such as teas [17], and also the use 

in the formulation of herbal medicines for the treatment or 

prevention of certain diseases [18]. 

 The saponins are chemical compounds that have biological 

activities such as anti-yeasts and antibacterial, acting on the 

sterols of the plasma membrane of microorganisms through 

denaturation of proteins [19]. In addition, the saponins 

constitute a large group of sterol glycosides or polycyclic 

terpenes which have antifungal, antiviral, spermicidal, 

expectorant, diuretic, anti-inflammatory, immunomodulatory 

and cytoprotective activity. Most are used in industry, with 

use in the contraceptives production [20]. 

 According to [21], phytochemical analyzes are of great 

help in the study of pharmacognosy, in the search for active 

principles and identification of the bioactive compounds of 

plants or animals, considering that these can vary in their 

composition and quantity due to environmental factors. 

 Although the phytochemical analysis showed the presence 

of saponins that have antimicrobial activity, the 

microbiological studies showed no effect against 

Staphylococcus aureus, Escherichia coli, and Candida 

albicans; therefore it is suggested that the concentrations 

tested may have been low and not enough for antimicrobial 

activity; however they were sufficient to demonstrate a 

certain level of acute toxicity. Further studies may show 

better effects of the extract of these plants, revealing its 

biological effects in a better way. 

IV. CONCLUSION 

The aqueous extract of Matayba elaeagnoides and 

Allophylus edulis did not present antimicrobial activity 

against Staphilococus aureus, Escherichia coli, and Candida 

albicans, although the phytochemical prospection revealed 

the presence of flavonoids and saponins. As for the toxicity 

test carried out with Artemia salina, Matayba elaeagnoides 

presented LC50% 100mg/mL, and Allophylus edulis showed 

no toxicity. In this way further tests with more concentrations 

of the extracts with these two species may better show their 

biological effects. 
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