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Abstract 

The use of essential oils as active drugs or as adjuvants in the preparation of medicines, in the food industry or in 

cosmetology has forced the scientific community to raise awareness about potential adverse effects. The essential oil of Schinus 

terebenthifolius (OE-1) has an antioxidant action and, currently, it has been the target of study by the food industry or in 

cosmetology for the control of free radicals. Some authors describe that alpha-pinene is the major component present in the 

essential oil of S. terebenthifolius fruits. Despite the economic and biological importance of this oil and alpha-pinene, we found in 

the literature the absence of a test to assess their cytotoxicity and genotoxicity, and their actions when administered on antibiotics 

for clinical use, described in the National List of Medicines. In view of the above, the present study aims to assess the interference 

of this essential oil and its major constituent (alpha pinene) on antibiotics for clinical use, described in the National List of 

Medicines and, concomitantly evaluate its cytotoxic and genotoxic effect. On the Staphylococcus aureus strain, commonly found 

in the dermis flora. We found that the percentage of alpha-pinene present in OE-1 was 25.4 % ± 0.7 %. The cytotoxicity and 

genotoxicity tests result in the larger the diameter of the halo, the greater the action of the substance used. It was found that the 

synergistic use with antibiotics associated with the essential oil 12.5 µL did not influence the growth of the Staphylococcus aureus 

strain. It is interesting for pharmacology, since both could be administered together with decreasing the dose of the antibiotic 

without detriment to the pharmacological response. When essential oil alone has an inhibitory capacity for growth of the 

Staphylococcus aureus strain at concentrations of both 12 µL and 25.5 µL. The correlation between the different diameters of the 

halo formed by the antibiotic, the essential oil and the association between the essential oil and the antibiotic were submitted to 

statistical analysis by the Graphpad start program. In association with antibiotics, the essential oil of pink pepper (Schinus 

terebinthifolius Raddi) showed no interference when compared to the antibiotics alone. However, it enhanced the genotoxic effect 

of SnCl2, thus, a synergistic effect was found. However, H2O2 + OE 12.5 µL, there was no increase in the size of the halo, so it can 

be said to have an agonist effect. Association of SnCl2 + H2O2 12.5 µL showed a decrease in the halo, that is, an inhibition of 

genotoxic action. Possibly, the specimens used in obtaining essential oil by the company Laszlo, consist of a chemotype or result 

of the action of biotic and abiotic environmental interferents. This chemical variation observed for the main components that can 

occur in different regions, reinforces the importance of studies with this species at the regional level. 
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1. Introduction 

Essential oils and derived products are 

used, industrially, as raw materials, inputs or 

additives for the food, beverage, pharmaceutical, 

hygiene and cleaning products and cosmetics 

industries (Clemente, 2006; Nicolini et al., 2009). 

In addition, essential oils have antimicrobial, 

antifungal, antioxidant activity, among others. The 

leaves and fruits of the species Schinus 

terebenthifolius, for example, are rich in essential 

oils and their price is high (U $ 800.00/L). These 
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have antioxidant, anti-inflammatory, antibacterial, 

healing action, among others. Many of these 

activities have already been scientifically proven 

(Clemente, 2006; Degáspari et al., 2005). 

However, although this essential oil is widely 

dispersed in Brazilian soil, the cost of the oil is 

high, few companies in the country produce it. 

This is due to the lack of maintenance of the 

essential oils quality standard, the analysis of 

national representativeness and low government 

investments in the sector, which hampers its 

commercialization. 

 It is worth mentioning that the use of 

essential oils as active drugs or as adjuvants in the 

preparation of medication, in the food industry or 

in cosmetology has forced the scientific 

community to raise awareness about potential 

adverse effects including toxicity and interactions 

with other drugs (NASCIMENTO et al., 2000). 

Due to the complexity of the compositions, the 

possibility of the existence of substances with high 

toxicity, capable of interfering with physiological 

systems or interacting with the pharmacokinetics 

and or pharmacodynamics of other xenobiotics 

administered concurrently, is not negligible 

(Nascimento et al., 2000) 

Anvisa (2003) recommends the 

toxicological knowledge of each ingredient used 

in the manufacture of medicines, foods or in 

cosmetology and its characteristics. The adoption 

of these measures avoids problems during the 

development of the final product and even after its 

placing on the market (Anvisa, 2019). Pre-clinical 

tests are performed in vitro and in vivo. In vitro 

studies are considered preliminary experimental 

models. These need other complementary studies 

for greater precision of the results obtained. The 

main in vitro assays are the cytotoxicity, 

genotoxicity and phototoxicity tests (Anvisa, 

2019). In view of the above, this study aims to 

assess the interference of this essential oil and its 

major constituent (alpha-pinene) on antibiotics for 

clinical use, described in the National List of 

Medicines (Brasil, 2012) and, concomitantly 

evaluate its cytotoxic effect and genotoxic on the 

Staphylococcus aureus strain, commonly in the 

dermis microbiota, for the company Laszlo Ind. e 

Com. Ltd, located in Belo Horizonte, Minas 

Gerais, Brazil. 

2. Material and Methods 

2.1 Plant material 

The essential oil of Schinus 

terebenthifolius Raddi was donated by the 

company Laszlo Ind. E Com. Ltda, located in Belo 

Horizonte, Minas Gerais. Part of the essential oil 

(10 mL; OE-1) was packed, hermetically, in an 

amber bottle, sent to our Laboratory. 

2.2 Analysis in GC-FID and GC-MS 

The Gas chromatography analyzes with 

Flame Ionization Detector and automatic injection 

system (GC-FID) and Gas Chromatography 

coupled to mass spectrometer (GC-MS) were 

performed in triplicate on the Analytical Methods 

Platform (AMP) of the Oswaldo Cruz Foundation 

- Farmanguinhos. Schimadzu GC-FID, model GC-

6890 and fused silica capillary column DB-5 (30 

cm × 0.25 mm d.i., 0.25 µm of film thickness) 

were used. Helium was used as carrier gas, with a 

flow rate of 1.0 mL/ min. The oven temperature 

was programmed from 40 °C (10 min) to 260 °C 

to 3 °C/min. The injector and detector 

temperatures were 270 °C and 280 °C, 

respectively. A Schimadzu GC-MS, model QP-

5000-Quadrupole and MS operating with 70 eV 

ionization energy was used. A capillary column of 

fused silica DB-5 (30 mm × 0.25 mm d.i., 0.25 

µM film thickness) was used. Helium was used as 

carrier gas, with a flow rate of 1 mL/ min with 

Split. The injector and detector temperatures were 

270 °C and 280 °C, respectively. The oven, 

injector and detector temperatures were the same 

used in the GC-FID. The components were 

identified based on the Retention Index (RI), 

determined using a calibration curve of a 

homologous series of n-alkanes (C7-C30) injected 

under the same chromatographic conditions as the 

sample and in the fragmentation models of the 

spectra of mass, both being compared with data 

from the literature (Adams, 2001). The 

concentration of the constituents was calculated 

through the integral area of their respective peaks, 

related to the total area of all the constituents of 
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the sample, obtained by the analysis in Gas 

Chromatography system (Viegas and Bassoli, 

2007). 

2.3 Bacteriological tests 

Microbiological evaluation of Staphylococcus 

aureus 

 The methodology used in this project 

carried out an adaptation to the test for 

Staphylococcus aureus. The inoculum was 

obtained from recent cultures of the test 

microorganism, preparing suspensions in TSB 

broth, for the reactivation of the strain. After 

incubating the inoculum in a bacteriological oven 

at 37 ºC for 24 hrs, it was removed from the oven 

for sowing in the selective medium using the 

depletion technique. With the growth of the 

colonies in the TSB broth, they were sown with 

the aid of a bacteriological loop in a selective 

medium Mannitol Salt Agar, in order to isolate the 

colonies. The formation of isolated colonies was 

observed. Subsequently, the bacterial colonies 

were removed to the Nutrient agar plate. These 

plates were incubated at 37 ºC for 24 hrs. For 

conducting the study, bacterial colonies obtained 

from the Petri dish with Nutrient agar were 

removed and suspended in a test tube containing 

0.9 % NaCl and compared with the turbidity 

established by the McFarland scale (0.5). The 

suspensions of the microorganisms prepared in 

saline solution (NaCl 0.9 %), under the 

concentration 108 CFU/mL followed 

standardization according to the turbidity of tube 

No. 0.5 of the Mc Farland Scale, obtaining 1.5 × 

108 CFU / mL for the Cytotoxicity test. 

Cytotoxicity Test 

The Cytotoxicity assay of OE-1 and the 

alpha pinene standard (Sigma Aldrich, Lote: 

80796 DJV) on the Staphylococcus aureus strain 

was carried out by the diffusion method in solid 

medium by diffusion disc using 6 mm paper discs. 

diameter. The experiment was carried out in a 

Petri dish with Mueller-Hinton Agar (MH) 

medium, intended mainly to perform 

antibiograms. After the suspension of the test 

microorganism, the suspended colonies were sown 

on the surface of the MH medium in a small plate 

with the aid of a sterile swab. Six mm diameter 

paper discs were used, embedded with the 

following volumes: 12.5 and 25 μL, since the 

maximum amount held by the disc is 25 μL, so the 

reduction was made in half to obtain the second 

value, and so on, according to the established 

protocol. In the discs 12.5 µL and 25 µL of the 

antibiotic Amoxicillin and the sample under study 

were used in their pure formulations in volumes 

12.5 µL and 25 µL, being subsequently inserted 

over the culture medium. The test-control was 

performed with the disk soaked with saline (NaCl 

0.9 %). The plates were identified numerically and 

incubated in an oven at 37 °C for 24 hours. The 

cytotoxic test was performed in triplicate and the 

results were expressed in millimeters (mm) by the 

arithmetic mean of the diameter of the inhibition 

halos formed around the disks in the three 

replicates. The antibiotic amoxicillin was used in 

the concentration according to the clinical dose 

(250 mg/5mL), proposed by the manufacturer Neo 

Química, in order to verify the antimicrobial 

activity of the essential oil together with it. 

Cytotoxic activity was assessed using the 

parameters determined in Ordinance No. 

1480/1990 of the Ministry of Health. 

In parallel, sensitivity control of the strain 

tested against antibiotics (Ampicillin, 

Chloramphenicol and Gentamicin) was carried 

out, which was sensitive to antibiotics. Both tests 

performed using the diffusion technique in solid 

medium, by diffusion disc. In this experiment, 

antibiotic discs were used, provided by the 

Oswaldo Cruz Foundation (FIOCRUZ). The 

antibiotics were in the following dosage: 

Chloramphenicol - 30 µg/Ampicillin - 10 µg/ 

Gentamicin - 10 µg. Two disks per plate of the 

antibiotics mentioned above were used, in the 

presence and absence of essential oil, this was 

used in a volume of 12.5 µL, the test-control with 

25 µL saline (0.9 % NaCl). The plates were 

identified numerically and incubated in an oven at 

37 °C for 24 hours. The test was performed in 

triplicate and the results were expressed in 

millimeters (mm) by the arithmetic mean of the 
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diameter of the inhibition halos formed around the 

disks in the three repetitions. 

 The protocol used for the cytotoxicity test, 

which was validated, was applied to the alpha-

pinene component, and the test followed the same 

volumes used in the test with the essential oil, 

which are: 12.5 µL and  L, the test-control 

with 25 µL saline solution (0.9 % NaCl). The 

antibiotic Amoxicillin 12.5 µL and 25 µL, alpha-

pinene 12.5 µL and 25 µL and the mixture of 

alpha-pinene and amoxicillin both with a volume 

of 12.5 µL. Subsequently, the plates were 

identified numerically and incubated in an oven at 

37 °C for 24 hours. The cytotoxic test was 

performed in triplicate and the results were 

expressed in millimeters (mm) by the arithmetic 

mean of the diameter of the inhibition halos 

formed around the disks in the three replicates 

Genotoxicity Test 

The genotoxic evaluation of the essential 

oil was carried out following the protocol 

established for the cytotoxicity test, although 

undergoing some changes. In which it aims to 

obey the rules determined by Anvisa (2012). 

Applications were made to bacteriological discs, 

in a medium seeded with Staphylococcus aureus 

ATCC 8096 strain, by the diffusion technique in 

solid medium by diffusion disc using 6 mm 

diameter paper discs. Stannous chloride (SnCl2) 

was used at a concentration of 250 mg/ 5 ml, in 

the amount of 0.500 g, dissolved in 10 mL of 

distilled water. The experiment was carried out in 

a Petri dish with Mueller-Hinton Agar (MH), 

using the essential oil in natura, and the genotoxic 

substances stannous chloride (SnCl2) and 

hydrogen peroxide (H2O2), in 8.5 µL, 12.5 µL and 

25 µL, using 0.9 % NaCl as control. The results 

were evaluated by measuring the diameter of the 

growth inhibition halos in millimeters (mm) and 

the test performed in triplicate. The genotoxic 

evaluation of the essential oil was carried out 

following the protocol established for the 

cytotoxicity test, although undergoing some 

changes. In which it aims to obey the rules 

determined by Anvisa (2012). 

3. Results and Discussion 

The identification of the constituents 

present in the essential oil of Schinus 

terebenthifolius Raddi (1.5 mL) was carried out by 

comparing their mass spectra with the databases of 

the GC-MS equipment system. The 

chromatographic profile of the essential oil 

showed a higher composition of monoterpenes in 

relation to sesquiterpenes and terpenes. The major 

constituent found was Alpha-Pinene (Table - 1). 

 

Table – 1: Composition of Schinus terebenthifolius essential oil (Adams, 2001) 

Substances KI % 

Alpha- pinene 939 23.66876 

Canfene 953 2.20185 

Delta- careno 1011 15.69855 

Alpha- terpinene 1018 14.81860 

Acetofenone 1182 15.69865 

Trans verbenyl acetate 1292 20.08032 

Trans cariofilene 1404 1.04626 

Total 93.21299 
* KI corresponds to the Kovats Index in the literature and% to the normalized values of the areas. 

Matsuo (2011) and Silva (2011) described 

in their respective works that alpha-pinene is the 

major component present in the essential oil of S. 

terebenthifolius fruits. Dos Santos et al. (2007) 

verified, through the monthly chemical analysis, 

three specimens (A, B and C) the presence of 

distinct major chemical compounds (A sabinene, 

B alpha-pinene and karyophyllene and C, alpha-

pinene and D- germacrene). As all these 

specimens were in the same region (Serra 
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Gaúcha), at distances of about 50 m and are 

spontaneous natives, the authors proposed that the 

studied specimens belonged to two chemotypes 

(QT), they are: QT sabineno, represented by the 

specimen A and QT pinene germacrene-D, 

represented by specimens B and C (Dos Santos et 

al., 2007). 

Studies have shown that alpha-pinene has a 

neuroprotective effect in adult male Wistar rats 

with ischemic stroke through attenuation of 

neuroinflammation and inhibition of apoptosis 

(Khoshnazar et al., 2020), anti-inflammatory 

action through the suppression of kinase proteins 

activated by mitogen (MAPKs) and kappa B 

nuclear factor (NF-κB) pathway in mouse 

peritoneal macrophages (Kim et al., 2015), 

trypanomicidal action (Sartorelli et al., 2012) and 

antimicrobial and neuroprotective activity in 

human neuroblastomas, able to affect the energy 

metabolism of isolated mitochondria through at 

least two mechanisms, namely the decoupling of 

oxidative phosphorylation or inhibition of the 

electron transport chain (Abrahim et al., 2003; 

Chang et al., 2007). In this work, we observed that 

the percentage of alpha-pinene present in OE - 1 

was 25.4 % ± 0.7. This chemical composition is 

compatible with the literature data for volatile 

constituents of Schinus terebenthifolius (Matsuo, 

2011; Silva, 2011; Gomes et al., 2013). Possibly, 

it is a chemotype (Dos Santos et al., 2007) or the 

result of the actions of biotic and abiotic 

environmental interferents (Sangwan et al., 2001; 

Maciel et al., 2002; Barbosa et al., 2007). 

 The result obtained in the OE-1 

cytotoxicity test was analyzed based on data from 

Decree 1480/90 of December 31, 1990 from the 

Ministry of Health (MS, 1480/90), which deals 

with one of its annexes (Annex 3) on pre-clinical 

trials for disposable absorbent products for 

external use and determination of the percentage 

of degenerated cytotoxic cells in vitro. In the 

cytotoxic test performed with the antibiotic 

amoxicillin (Neo chemistry) and OE-1 for the 

highest dose (25 μL), halos of 60 mm and 28 mm 

were obtained, respectively. It was observed that 

the essential oil and the dose of antibiotic in 12.5 

μL presented halos of 12 mm and 52 mm, 

respectively. The mixture of essential oil of both 

antibiotics with a volume of 12.5 μL formed a 

halo of 50 mm (Table - 2). The correlation 

between the different diameters of the halo formed 

by the antibiotic, the essential oil and the 

association between the essential oil and the 

antibiotic were subjected to statistical analysis by 

the Graphpad program (Figure - 1). 

Table - 2: Response indices (IR) of the cytotoxicity test with the essential oil under study, which corresponds to the 

calculation of the lysis index (IL), and the Zone Index (IZ) formed by the essential oil (OE) of S. terebenthifolius and 

together with the antibiotic (Amoxicillin) on the Staphylococcus aureus strain 

 
Discs Sample IZ (mm) IL 

1 NaCl 0, 9 % 25 µL (Control) - - 

2 OE 12.5 µL 10 <80 % 

3 OE 25 µL 16 <80 % 

4 Amoxicillin 12.5 µL 50 >80 % 

5 Amoxicillin 25 µL 52 >80 % 

6 Amoxicillin + OE 12. 5µL 50 >80 % 

Results expressed in diameter in mm (millimeters) of the bacterial growth inhibition halos, obtained based on the MS 1480/90 

bibliography. 
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Figure – 1: Results of cytoxicity tests formed by the essential oil (OE) of S. terebenthifolius and together with the antibiotic 

amoxicillin on the strain S. aureus 

 

According to ANVISA (2004), the larger 

the diameter of the halo the greater the action of 

the substance used. Thus, we found that the 

antibiotic (Table - 3) amoxicillin when combined 

with essential oil 12.5 µL did not influence the 

growth of the Staphylococcus aureus strain. It is 

interesting for pharmacology, since both could be 

administered together with decreasing the dose of 

the antibiotic without detriment to the 

pharmacological response. When essential oil 

alone has an inhibitory capacity for growth of the 

Staphylococcus aureus strain at concentrations of 

both 12 µL and 25.5 µL. The correlation between 

the different diameters of the halo formed by the 

antibiotic, the essential oil and the association 

between the essential oil and the antibiotic were 

submitted to statistical analysis by the Graphpad 

program (Figure - 2). 

 

Table - 3: Response indices (IR) of the cytotoxicity test with the essential oil under study and in conjunction with antibiotics 

(Gentamicin, Ampicillin and Chloramphenicol), which corresponds to the calculation of the lysis index (IL), and the zone 

index (IZ) formed by antibiotics (Gentamicin, Ampicillin and Chloramphenicol and in combination with essential oil (OE) 

in study on the strain Staphylococcus aureus. Bibliography MS 1480/90 

Discs Sample Zone Index (IZ) Lysis Index (IL) 

1 NaCl 0, 9 % 25 µL (Control) - - 

2 Gentamycin 10 µg 26 mm >80 % 

3 Gentamycin 10 µg + OE-1 12.5 µL 26 mm >80 % 

4 Ampicillin 10 µg 42 mm >80 % 

5 Ampicillin 10 µg + OE-1 12.5 µL 42 mm >80 % 

6 Chloramphenicol 30 µg 30 mm >80 % 

7 Chloramphenicol 30 µg + OE-1 12.5 µL 30 mm >80 % 
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Figure – 2: Results of cytoxicity tests formed by antibiotics (Gentamicin, Ampicillin and Chloramphenicol and in 

combination with essential oil (OE) in study on the strain Staphylococcus

The cytotoxicity test (Table - 4) with 

alpha-pinene was used essential oil in its pure 

formulation (100 %). The cytotoxicity test 

revealed that amoxicillin in volumes of 12.5 µL 

and 25 µL was more cytotoxic than alpha-pinene 

in the same amount (Table - 4). It was possible to 

observe that OE-1 showed significant 

antimicrobial activity and when administered with 

the antibiotics amoxicillin, chloramphenicol, 

ampicillin and gentamicin. It was found that the 

oil did not interfere with the inhibition zone of the 

tested antibiotics (Table - 4). The diameter of the 

halos formed by OE-1 was smaller than the 

clinical dose of the antibiotic amoxicillin, 

emphasizing that OE-1 had antimicrobial action.  

However, when administered with the antibiotic, it 

did not interfere with its action, the antibiotic 

continued to show the same potential without 

increasing the inhibition zone. Thus, the essential 

oil showed synergism with the tested antibiotics, 

showing a satisfactory inhibitory effect against the 

tested microorganism (Table - 4). The correlation 

between the different diameters of the halo formed 

by alpha-pinene and ampicillin were subjected to 

statistical analysis using the Graphpad program 

(Figure - 3). 

 

Table - 4: Response rates (IR) of the cytotoxicity test with the essential oil under study, which corresponds to the 

calculation of the lysis index (IL), and the zone index (IZ) formed by alpha-pinene and together with the antibiotic 

(Amoxicillin) on the S. aureus strain. Results expressed in diameter in mm (millimeters) of the bacterial growth inhibition 

halos, obtained based on the MS 1480/90 bibliography 

Discs Sample IZ (mm) IL 

1 NaCl 0,9% 25 µL (Control) - - 

2 alpha-pinene 12.5 µL 12 >80% 

3 alpha-pinene 25 µL 20 >80% 

4 Amoxicillin 12,5 µL 50 >80% 

5 Amoxicillin 25 µL >50 >80% 

6 Amoxicillin 12.5 µL + alpha-pinene 12.5 µL 50 >80% 
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Figure – 3: Result of alpha-pinene cytoxicity tests together with the antibiotic Amoxicillin on the                      

Staphylococcus aureus strain 

Stannous chloride in volumes of 12.5 µL and 

25 µL showed a lysis index greater than 80 %. The 

SnCl2 8.5 µL did not present genotoxicity (Table - 

4). Already in the volume of 12.5 µL it was not 

genotoxic, since it obtained a lysis index lower 

than 80 %. The essential oil + SnCl2 12.5 µL, OE-

1 potentiated the genotoxic effect of SnCl2, thus, a 

synergistic effect was found. H2O2 in all amounts 

used was genotoxic (Table - 5). However, H2O2 + 

OE 12.5 µL, there was no increase in the size of 

the halo, so it can be said that it had an agonist 

effect (Table - 4). SnCl2 + H2O2 12.5 µL showed a 

decrease in the halo, that is, an inhibition of 

genotoxic action (Table - 5). In OE + SnCl2 + 

H2O2 8.5 µL, it is believed that the essential oil 

decreased the action of H2O2, acting as an 

antioxidant, having an antagonistic behavior 

(Table 5). The correlation between the different 

diameters of the halo formed by the genotoxic 

agents [Stannous chloride (SnCl2) and Hydrogen 

peroxide (H2O2)] and in combination with the 

essential oil (OE) under study on the 

Staphylococcus aureus strain were subjected to 

statistical analysis by the program Graphpad 

(Figure - 4). 

 

Table - 5: Response rates (IR) of the genotoxicity test with the essential oil under study that corresponds to the calculation 

of the lysis index (IL), and the zone index (IZ) formed by the genotoxic agents [Stannous chloride (SnCl2) and Peroxide 

Hydrogen (H2O2)] and in combination with essential oil (OE) under study on the Staphylococcus aureus strain 

Discs Sample Zone Index (IZ) Lysis Index (IL) 

1 NaCl 0,9 % 25 µL (Controle) - - 

2 SnCl2 8.5 µL Não formou halo Nenhum lise 

3 SnCl2 12.5 µL 12 mm <80 % 

4 SnCl2 25 µL 20 mm <80 % 

5 SnCl2 12.5 µL + OE 12.5 µL 42 mm >80 % 

6 OE 8.5 µL 10 mm <80 % 

7 H2O2 8.5 µL 42 mm >80 % 

8 H2O2 12.5 µL >50 mm >80 % 

9 H2O2 25 µL >50 mm >80 % 

10 H2O2 12.5 µL + OE 12.5 µL >50 mm >80 % 

11 SnCl2 12,5 µL+ H2O2 12.5 µL 50 mm >80 % 

12 SnCl2 8.5 µL + H2O2 8,5 µL + OE 8.5 µL 36 mm >80 % 

Results expressed in diameter in mm (millimeters) of the halos of inhibition of bacterial growth, obtained based on the 

bibliography MS 1480/90. 
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Figure 3. Result of the genotoxicity tests formed by the genotoxic agents [Stannous chloride (SnCl2) and Hydrogen peroxide 

(H2O2)] and in combination with the essential oil (OE) under study on the Staphylococcus aureus strain

According to the data obtained in this 

study (Table – 1 to 5 and Figures – 2 to 4), it was 

noted that the essential oil has antimicrobial 

activity, since it inhibited the tested strain. Its 

action with the antibiotic amoxicillin (Table - 2), 

was not influenced, which can be interesting for 

pharmacology, since both could be administered 

together with the reduction of the dose of the 

antibiotic without detriment to the 

pharmacological response (Table – 2 and 4; Figure 

– 1 and 3). Studies show that essential oils have a 

bactericidal and bacteriostatic effect against 

various species of bacteria (Freire et al., 2014). 

Sarto and Junior (2014) reported that essential oils 

may have antimicrobial action by interfering with 

the phospholipid double layer of the bacterial cell 

wall, by increasing the permeability and loss of 

cell constituents, and also by altering a variety of 

enzyme systems. Ribeiro et al. (2015) reported a 

value of 3.13% for the lowest inhibition 

concentration for the Staphylococcus aureus 

strain, using the essential oil of pink pepper 

(Schinus terebinthifolius Raddi). Faccin (2013), 

used the essential oil under bacteria isolated from 

milk and found that they have bactericidal actions 

in concentrations of 10 to 5 %. 

The essential oil of pink pepper (Schinus 

terebinthifolius Raddi) extracted by Carvalho et 

al. (2017) showed antimicrobial activity against 

Staphylococcus aureus, where the small 

concentrations of alpha-pinene present in the 

essential oil may justify this antimicrobial activity 

(Leite et al., 2007). Silva et al. (2009), evaluated 

the antibacterial activity of essential oils from 

plants against strains of Staphylococcus aureus 

and Escherichia coli and reported that the 

essential oil of cinnamon (Cinnamomum 

zeylanicum Blume - Lauraceae) was effective in 

bacterial development. Da Silva et al. (2012) 

reported that alpha-pinene and (+) - beta-pinene 

had a bactericidal effect after 6 hours of 

inoculation in a Methicillin Resistant 

Staphylococcus aureus (MRSA) strain. In 

combination with commercial antimicrobials, 

Ciprofloxacin plus (+) - alpha-pinene or (+) - beta-

pinene showed synergistic activity against MRSA 

(Silva et al., 2012). Similar results have also been 

reported by Scherer et al. (2009) when evaluating 

the antimicrobial activity of essential oils of clove, 

citronella and pink palm against other 

microorganism strains. In association with 

antibiotics, the essential oil of pink pepper 
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(Schinus terebinthifolius Raddi) showed no 

interference when compared to the antibiotics 

alone. However, it enhanced the genotoxic effect 

of SnCl2, thus, a synergistic effect was found. 

However, H2O2 + OE 12.5 µL, there was no 

increase in the size of the halo, so it can be said to 

have an agonist effect. Association of SnCl2 + 

H2O2 12.5 µL showed a decrease in the halo, that 

is, an inhibition of genotoxic action. 

 The increase observed in the inhibition 

halos under the Staphylococcus aureus strain can 

be attributed to the synergistic action, that is, a 

possible chemical interaction between the 

phytocomplexes of the essential oil with the main 

functional groups of the cytotoxic and genotoxic 

agents employed. Alpha-pinene, derived from the 

secondary metabolism of S. terebinthifolius, could 

interfere with the mechanism of action of 

antibiotics, resulting in the potentiation of its 

pharmacological activities (Alexandre et al., 

2008). 

 Molecules of the essential oil of S. 

terebinthifolius can interact with these 

compounds, resulting in negative activities on the 

bacterial organism, which could justify the 

formation of inhibition halos, since the secondary 

metabolites may be responsible for several 

actions, such as antagonistic effects or synergistic 

with other agents, as a result of the interaction of 

several active chemical constituents (Williamson, 

2005). However, in many cases, the chemical 

constituents responsible for the pharmacological 

activities of medicinal plants can increase the 

possibility of interactions occurring when drugs 

are used concurrently (Fugh - Berman and Ernst, 

2001; Nicoletti et al., 2007).  

According to Nascimento et al. (2000) the 

by-products of medicinal plants, may prevent, 

increase or even have no effect on the medicinal 

effect of certain conventional compounds. 

Alexandre et al. (2008) found that herbal 

medicines can interfere with the pharmacokinetics 

and or pharmacodynamics of several drugs. These 

interactions may be related to the fact that 

antibiotics have many functional groups of the 

hydroxyl type (-OH), a polar radical, which allows 

hydrocarbons, even nonpolar, to have a good 

interaction with phytocomplexes, which in many 

molecular arrangements also have countless polar 

radicals. 

From surveys in several databases using 

the keywords: Schinus terebinthifolius Raddi, 

antibiotic and the species tested, Staphylococcus 

aureus are studies that have evaluated the 

antibacterial property of this species, which have 

shown significant results regarding the 

bactericidal effect related with said natural product 

(Gomes et al., 2013; Sousa et al., 2013; Uliana et 

al., 2016; Ennigrou et al., 2017; Silva et al., 

2017). 

4. Conclusion 

The chromatographic profile of the 

essential oil of Schinus terebenthifollius Raddi 

showed a higher composition of monoterpenes in 

relation to sesquiterpenes and terpenes. The major 

constituent found was alpha-pinene. The 

percentage of α-pinene present in the essential oil 

was 25.4 % ± 0.7. It is worth mentioning that the 

literature describes, in addition to alpha-pinene, 

other major monoterpene components. Possibly, 

the specimens used in obtaining essential oil by 

the company Laszlo, consist of a chemotype or 

result of the actions of biotic and abiotic 

environmental interferents. This chemical 

variation observed for the major components that 

can occur in different regions, reinforces the 

importance of studies with this species at the 

regional level. In particular, the action of alpha-

pinene present in the essential oil of Schinus 

terebinthifolius Raddi becomes relevant for the 

cosmetics industry, since the bacterium 

Staphylococcus aureus, is commonly present in 

the dermis microbiota, being responsible for 

several infections. Therefore, it is noticed that the 

essential oil of S. terebenthifolius has potential in 

small concentrations to be effective as an added 

ingredient in food and cosmetics. The tests 

performed were compatible with low cytotoxicity, 

genotoxicity and phototoxicity of this essential oil 

and its major constituent (alpha-pinene) and 

synergistic action on antibiotics for clinical use. 
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