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Abstract

The goals of the study were to determine: the antimicrobial and antioxidant activities of essential oil and plant extracts
aqueous and ethanolic of Psidium cattleianum Sabine; the chemical composition of the essential oil of P. cattleianum;
and the phytochemical screening of aqueous and ethanolic extracts of the same plant. Regarding the antimicrobial
activity, the ethanolic extract exhibited moderate antimicrobial activity with respect to bacteria K. pneumoniae and
S. epidermidis, whereas, regarding other microorganisms, it showed activity considered weak. The aqueous extract
and the essential oil showed activity considered weak, although they inhibited the growth of microorganisms. About
the antioxidant potential, the ethanolic and aqueous extracts exhibited a scavenging index exceeding 90%, while the
essential oil didn’t show significant antioxidant activity. Regarding the phytochemical composition, the largest class
of volatile compounds identified in the essential oil of P. cattleianum included the following terpenic hydrocarbons:
a-copaene (22%); eucalyptol (15%), 6-cadinene (9.63%) and a-selinene (6.5%). The phytochemical screening of
extracts showed the presence of tannins, flavonoids, and triterpenoids for aqueous and ethanolic extracts. The extracts
and essential oils inhibit the growth of microrganisms and plant extracts showed significant antioxidant activity. Also,
the phytochemical characterization of the essential oil showed the presence of compounds interest commercial, as well
as extracts showed the presence of important classes and compounds with biological activities.

Keywords: Psidium cattleianum, antimicrobial action, microdilution, GC-MS, antioxidant activity.

Atividade antimicrobiana e antioxidante do 6leo essencial e diferentes
extratos vegetais de Psidium cattleianum Sabine

Resumo

Os objetivos do trabalho foram determinar: as atividades antimicrobiana e antioxidante do 6leo essencial e dos extratos
vegetais aquoso e etanolico de Psidium cattleianum Sabine; a composi¢ao quimica do 6leo essencial P. cattleianum e
a triagem fitoquimica dos extratos vegetais aquoso e etandlico da mesma planta. Quanto a atividade antimicrobiana, o
extrato etanolico apresentou atividade antimicrobiana moderada frente as bactérias K. pneumonieae e S. epidermidis,
enquanto frente aos demais micro-organismos apresentou atividade considerada fraca. O extrato aquoso e o 6leo
essencial apresentaram atividade considerada fraca, embora tenham inibido o crescimento dos micro-organismos.
Em relag@o ao potencial antioxidante, os extratos etanolico e aquoso apresentaram indice de sequestro superior a 90%,
enquanto o 6leo essencial ndo apresentou atividade antioxidante significativa. Para a composigao fitoquimica, a maior
classe de compostos volateis identificados no 6leo essencial de P. cattleianum foram os hidrocarbonetos terpénicos,
sendo eles: a-copaeno (22%), eucaliptol (15%), 6-cadineno (9,63%) e a-selineno (6,5%). Na triagem fitoquimica dos
extratos verificou-se a presenga de taninos, flavonoides e triterpendides tanto para o extrato aquoso quanto etanolico.
Os extratos e 6leo essencial inibiram o crescimento dos micro-organismos e os extratos vegetais apresentaram atividade
antioxidante significativa. Também, a caracterizagao fitoquimica do 6leo essencial mostrou a presenca de compostos
de interesse comercial, assim como os extratos apresentaram a presenga de classes e compostos com importantes
atividades biologicas.

Palavras-chave: Psidium cattleianum, agdo antimicrobiana, microdiluigdo, CG/MS, atividade antioxidante.
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1. Introduction

The search for natural origin products with
pharmacological properties has significantly contributed
to the discovery of new substances that have important
uses (Viegas Junior et al., 2006). In this sense, Brazil
stands out as a potential source of these natural products
for having the largest plant biodiversity on the planet and
also because most of its plants are unexplored relative to
their pharmacological potential (Pinto et al., 2002).

The inadequate and indiscriminate use of synthetic
antimicrobials is leading to the selection of multi-resistant
strains, the antimicrobial potential of plant extracts and
essential oils are intended to delay this process through the
emergence of new antimicrobial substances (Weber et al.,
2014). In addition to the antimicrobial potential, the fact
that some synthetic antioxidants widely used in the food
industry can lead to the development of tumor cells has
led to increase the demand for similar products of natural
origin, among which essential oils and plant extracts that
have phenolic compounds in their composition stand out for
their important antioxidant activity (Sacchetti et al., 2005).

In the middle of the many families of plants investigated,
the Myrtaceae family deserves some special interest.
This family consists of approximately 3,800 species and
130 genera distributed worldwide (Lucas et al., 2005).
In Brazil, this family is represented by about 1,000 species
and 26 genera (Sobral et al., 2010), including many which
are used owing their medicinal properties and importance
as food sources (Agra et al., 2008). The genus Psidium
has approximately 92 species distributed from Mexico
to Uruguay and northern Argentina. In Brazil, it occurs
from the Amazon region to the State of Rio Grande do
Sul (Landrum, 2003). Among the species of the genus
Psidium, Psidium cattleianum Sabine, popularly known
as “strawberry guava” stands out for the commercial
importance attributed to its fruit used in the food industry
(Santos et al., 2007). However, although there are studies on
the quality of their seeds (Silva et al., 2011), the antioxidant
and antimicrobial activity of extracts obtained from its fruit
(Medina et al., 2011), the chemical characteristics of its
juice (Santos et al., 2007), and the chemical composition
of the essential oil (Marques et al., 2008), there aren’t
reports about the phytochemical composition and their
biological activities. The present study is the first record
on the subject.

Based on the above, the goals of the present study
were: to assess the antimicrobial potential of essential oil
and plant extracts of P. cattleianum against gram-positive
bacteria, gram-negative bacteria, and yeast; to evaluate the
antioxidant activity of essential oils and plant extracts; and to
determine the chemical composition of the essential oil and
perform the phytochemical screening of the plant extracts.

2. Material and Methods

2.1. Plant material

The leaves of P. cattleianum were collected at the State
University of West Parana, Brazil (Latitude 24°571 S;
Longitude 53°281 W) from January to April of 2013. A plant
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material sample was sent, identified, and incorporated
into the Herbarium of the State University of West Parana
(UNOP), under the voucher number: 1323, SCUR, M. C.
The leaves collected were stored in an oven with air
circulation at 40 °C, until they were dried and ground in a
cutting mill with particle size less than 0.42 mm. The dry
extract was stored protected from light up to its use for the
production of extracts or essential oil extraction.

2.2. Obtaining extract

The aqueous and the ethanolic extracts was obtained
by the methodology describe by Ceyhan et al. (2012).

First, were added 20 g of the plant material in 100 L of
distilled water and kept in a rotary shaker at 220 x g for 24.
After the time, the material was filtered and centrifuged
at 5000 x g for 15 min. The supernatant was collected
and the aqueous extracts were stored at 4°C until use.
The ethanolic extract was submitted to roto-evaporation
in order to remove the solvent.

2.3. Phytochemical screening of plant extracts

The main secondary metabolites were detected using
the method developed by Simdes et al. (2005) assessing
the presence of the following compounds classes: pyrogalic
tannins; alkaloids; coumarins; saponins; anthocyanins;
flavonoids; triterpenoids; and steroids.

2.4. Essential oil extraction

The essential oil was obtained according to the
methodology of Weber et al. (2014). 70 g of fresh leaves
of P. cattleianum were add in 600 mL distilled water and
submitted to standard water steam dragging methodology
for three hours using Clevenger-type equipment. The oil
was stored at 4°C until use.

2.5. Analysis of the chemical composition of the
essential oil

The chemical composition of the essential oil of
P, catteianum was determined by gas chromatography-mass
spectometry (GC-MS), the determination of its Kovats
retention indexes (KI), and the comparison with the literature
using the studies conducted by Biegelmeyer et al. (2011).

2.6. Microorganisms

Microorganisms were used to determine the antimicrobial
potential of the essential oil and the plant extracts of
P. cattleianum, they were: five gram-negative bacteria:
Pseudomonas aeruginosa ATCC 27853; Salmonella
Enteritidis ATCC 14028; Proteus mirabilis ATCC 25933,
Klebsiella pneumoniae ATCC 13883; and Escherichia coli
ATCC 25922; four gram-positive bacteria: Enterococcus
Saecalis ATCC 19433; Staphylococcus epidermidis ATCC
12228; Staphylococcus aureus ATCC 25923; and Bacillus
subtillis CCCD-B005; and yeast Candida albicans ATCC
10231.

Microorganisms previously kept at -20 °C were recovered
in an enriched brain heart infusion (BHI) medium and
incubated at 36 °C for 24 hours. After this period, they were
resuspended in 0.9% sterile saline solution to obtain the
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standard inoculum at a concentration of 1 x 108 UFC/mL
according to MacFarland scale. Subsequently, dilutions were
performed in 0.9% sterile saline solution in order to obtain
a final inoculum at a concentrqation of 1 x 10° UFC/mL,
with the exception of C. albicans which was used at a
final concentration of 1 x 10 UFC/mL.

2.7. Antimicrobial activity

The antimicrobial activity of essential oil and extracts
was determined using the broth microdilution method
proposed by Sartoratto et al. (2004), and plant extract by
Ayres et al. (2008).

2.7.1. Plant extracts

10 uL Aliquots of the microorganism’s dilutions were
distributed in 96-well microdilution plates containing
150 pl of Mueller-Hinton broth, with the previous addition
of extracts. The extracts were diluted in concentrations
between 200 and 0.04 mg/mL. The plates were incubated
at 36°C for 24 h. After, each plate received an aliquot of
10 pul of 0.5% triphenyl tetrazolium chloride (TTC) and
incubated for three more hours. The MIC was defined as
the lowest concentration of extract that was able to prevent
microbial growth (showed by the absence of red color).

2.7.2. Essential oil

200 pL of the essential oil of P. cattleianum at
a concentration of 200 mg/mL previously diluted in
Mueller-Hinton and methanol were added in 96-well
microdilution plates, and after were made successive dilutions,
obtaining concentrations between 200 to 0.04 mg/mL.
10 uL Aliquots of the microorganism’s dilution were
distributed in each well. The following steps was the same
of the plant extracts.

2.8. Determination of the minimum bactericidal and
fungicidal concentrations

The minimum bactericidal concentration (MBC) and the
minimum fungicidal concentration (MFC) were determined
using the method described by Santurio et al. (2007).

From the wells in which there was no visible bacterial
growth in the MIC test, prior to the addition of TTC, we
withdrew an aliquot of 10 pl and inoculated it on the
Mueller-Hinton agar surface. The plates were incubated
for 24 h at 36°C and, after this procedure, the MBC was
defined as the lowest concentration of the extract/oil able
to cause the death of the inoculum.

The tests of MIC and MBC were carried out in triplicate,
and distilled water and ethanol was worn as the negative
control and gentamicin was used as positive control for
bacteria and nystatin was utilized for C. albicans.

2.9. Antioxidant activity

The assessment of the antioxidant activity using
the DPPH (2.2-diphenyl-1-picrylhydrazyl) free radical
method was evaluated as described by Scherer and
Godoy (2009). For the analysis, 0.1 mL of each dilution
samples were placed in test tubes containing 3.9 mL of the
DPPH free radical (0.2 mM) and homogenized. For the
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negative control, were used 0.1 mL of the control solution
(methyl alcohol, acetone and water) with 3.9 mL of the
DPPH radical. The commercial synthetic antioxidant
butylated hydroxytoluene (BHT) was used for positive
control, by the same procedure utilized for the negative
control. The absorbance at 515 nm was measured using a
spectrophotometer and monitored every 20 minutes until
the values of samples were stabilized. The tests were
carried out in triplicate.

The DPPH index was calculated using the antioxidant
activity equation (%) = [(Abs0 -Abs1) /Abs0] x 100, where
Abs0 is the absorbance of the whitening agent and Abs1
the absorbance of the sample.

The concentrations of the samples responsible for 50%
of decrease of the initial activity of DPPH free radical
(IC50) was calculated through linear regression.

2.10. Statistical analysis

The data obtained by calculating the DPPH and EC,
index were analyzed by Tukey’s test with 5% significance
using the Sisvar software (Ferreira, 2007).

3. Results and Discussion

The tests conducted for characterization and phytochemical
screening of ethanolic and aqueous extracts of P. cattleianum
revealed the presence of the same classes of metabolites,
namely: tannins, flavonoids, and triterpenoids.

Couto et al. (2009) conducted studies on Myrtaceae
family members and observed the presence the same
classes of secondary metabolites in leaves of Psidium
guineense, Pimenta pseudocaryophyllus, Eugenia uniflora,
and Eugenia dysenterica, respectively, corroborating the
findings of the present study.

With respect to the biological potential attributed
to the classes of metabolites found in the present study,
it is known that the use of medicinal plants containing
flavonoids is vast and, although some studies have shown
that certain flavonoids may have mutagenic effect, in
general, they are considered beneficial, being used for
their antitumor, antiviral, antihemorrhagic, hormonal,
antiinflammatory, antimicrobial, and antioxidant properties
(Simdes et al., 2005). Plants rich in tannins are known
for their antihemorrhagic, healing, and antiinflammatory
properties and in the treatment of diarrhea, hypertension,
rheumatism, gastritis, ulcers, and kidney disorders
(Dufresne and Farnworth, 2001). Finally, the triterpenoids
are known for their antihyperalgesic, antiinflammatory,
and antimicrobial activities (Tepe et al., 2004).

With respect to the application of GC-MS, a total
of 49 compounds were identified. The largest class of
volatile compounds recognized in the essential oil of
P, cattleianum belongs to terpenic hydrocarbons, represented
by a-copaene, which constituted approximately 22%
the total area of the chromatogram peaks, followed by
eucalyptol, (15%), a-cadinene (10%), and 6-selinene (6.42)
(Table 1). The remaining compounds found showed peak
areas of less than 4%.
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Table 1. Chemical composition of the essential oil of
Prunus myrtifolia.

RT** Compound ?;:; KI*
9.53 a-pinene 3.32 931.1
10.28 Camphene 0.05 945.8
11.71 B-pinene 0.21 973.8
12.49 f-minene 1.68 997.9
13.34 a-phellandrene 0.04 1004.9
13.95 o-terpinene 0.07 1015.2
14.44 P-cimene 0.80 1023.4
14.77 D-limonene 1.50 1029.0
15.04 Eucalyptol 15.05 1033.6
15.23 B-ocimene 0.46 1036.8
16.49 y-terpinene 0.12 1058.0
18.18 a-perpinolene 0.04 1086.5
19.30 f-linallol 0.46 1104.6
23.83 Borneol 0.05 1169.1
24.46 4-terpineol 0.34 1178.1
25.54 a-terpineol 1.41 1193.5
35.47 a-terpineol acetate 1.25 1344.5
37.36 a-copaene 21.96 1373.3
39.82 Caryophyllene 2.36 1411.3
40.42 B-gurjunene 0.32 1421.5
42.00 -Caryophyllene 1.19 1447.2
42.25 Alloaromadendrene 0.97 1455.3
43.34 y-muurolene 2.05 1469.0
43.87 a-curcumene 0.24 1477.7
44.15 [-selinene 7.73 1482.2
44.60 a-selinene 6.42 1489.6
44.77 y-muuorelene 1.43 1492.3
45.06 Cis-a-bisabolene 0.15 1497.1
45.49 [-bisabolene 0.82 1504.3
45.60 v-cadinene 0.60 1506.1
46.06 d-cadinene 9.63 1514.0
47.16 a-calacorene 0.52 1532.8
48.67 +-Trans-nerolidol 0.68 1558.5
49.19 (-)-Spathulenol 0.10 1567.4
49.45  Caryophyllene oxide 1.22 1571.8
50.19 Globulol 0.99 1584.5
50.73 Ledol 0.19 1593.7
51.04 Cubenol 0.65 1599.0
51.53  Eudesm-7(11)-en-4-ol 0.67 1607.8
52.16 Cubenol 1.60 1619.2
52.96 t-cadinol 0.86 1633.6
53.28 d-cadinol 1.29 1639.4
55.49 a-bisabolol 0.52 1679.4

* KI — Kovats index calculated. **RT - Retention time.

The compound a-copaene is a non-oxygenated
sesquiterpenic hydrocarbon known for being one of
the majority constituents of copaiba oil, used due to
its antimicrobial, antiinflammatory, and healing action
(Brito et al., 2005).

Eucalyptol is a monoterpene of low toxicity to humans
used in the industry, medicine, and for a long time in

104

aromatherapy (Tripathi et al., 2001). In addition to the
use for its aroma, eucalyptol has other properties such as
antimicrobial, antioxidant (Lee & Shibamoto, 2001) and
bioinseticidal (Sukontason et al., 2004).

Regarding a-cadinene and d-selinene, although they
are present in essential oils of some plant species, there are
no reports in the literature about the biological potential
of these compounds.

Lietal. (1999) conducted a study on Psidium guajava
plant through GC-MS and they observed the presence of
majority compounds, such as caryophyllene (18.81%);
copaene (11.80%); and eucalyptol (7.36%), corroborating
with the present study by the presence of the compounds,
although with different amounts.

Marques et al. (2008) conducted a phytochemical
characterization of the essential oil of P. cattleianum collected
in the Atlantic Forest of southern Brazil. They used the
GC-MS method and the majority constituent found was
eucalyptol (16.4%), among others, corroborating with the
finding of the present study. Pino et al. (2004) analyzed
the phytochemical composition of P. cattleianum collected
in Cuba and they identified 18 compounds. The majority
compounds were epi-o-muurolol (21.9%), a-cadinol
(20%), epi-a-cadinol (16.7%), and caryophyllene (13.6%),
agreeing with the present study only by the presence of the
compounds, since they were not the majority.

When scientific articles are compared, the differences
between the phytochemical constituents and their
concentrations can result from several factors, such as
intraspecific genetic variability, environmental aspects,
collection times, growing conditions, soil type, and part
of'the plant analyzed, which can influence both the content
of compounds present in the essential oil and its chemical
composition (Alves et al., 2008).

The results presented in Table 2 show that the plant
extracts and the essential oil of P, cattleianum tested exhibited
antimicrobial activity against the microorganisms assessed.

With respect to plant extracts, the ethanolic extract showed
the highest antimicrobial activity against microorganisms
tested when compared to the aqueous extract regarding
the MIC and the MBC, except for the two extracts of
P. aeruginosa, P. mirabilis, and B. subtilis which presented
the same MIC and MBC values.

In the ethanolic extract, the MIC ranged from
0.78 to 25 mg/mL for gram-negative bacteria,
0.78 to 3.125 mg/mL for gram-positive bacteria, and
exhibited a MIC of 3.125 mg/mL for yeast C. albicans.
The MBC ranged from 1.56 to 25 mg/mL for gram-negative
and gram-positive bacteria, and exhibited a value of
3.125 mg/mL for yeast C. albicans.

Due to the aqueous extract, the MIC and the MBC
ranged from 6.25 to 50 mg/mL for gram-negative bacteria,
6.25to 12.5 mg/mL for gram-positive bacteria, and presented
MIC and MBC of 6.25 mg/mL for yeast C. albicans.

Regarding the antimicrobial activity of the essential
oil of P. cattleianum, the MIC and the MBC had a value
of 200 mg/mL for all microorganisms tested.
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Table 2. Antimicrobial activity of plant extracts and essential oil of Psidium cattleianum against microorganisms of
importance to public health represented by the values of minimum inhibitory concentration (MIC) and minimum bactericidal/

fungicidal concentration (MBC/MFC).

Microorganisms MIC/MBC or MFC (mg/mL)

Etanolic Aqueous Essential Oil

P, aeruginosa 25/25 25/25 200/200

S. Enteritidis 25/25 50/50 200/200

Gram - P. mirabilis 6.25/6.25 6.25/6.25 200/200

K. pneumonia 0.78/1.56 6.25/12.5 200/200

E.coli 6.25/25 12.5/50 200/200

E. faecalis 6.25/25 12.5/12.5 200/200

Gram + S. epidermidis 0.78/1.56 12.5/12.5 200/200

S. aureus 3.125/3.125 12.5/12.5 200/200

B. subtillis 6.25/6.25 6.25/6.25 200/200

Yeast C. albicans 3.125/3.125 6.25/6.25 200/200

There was no microbial growth in the controls and
the antimicrobials presented MIC and MBC/MFC less
than 6.25 mg/mL. Holetz et al. (2002) established this
classification in an article titled “Screening of some plants
used in the Brazilian folk medicine for the treatment of
infectious diseases”, published in Memorias do Instituto
Oswaldo Cruz in 2002: extracts with an MIC less than
100 pg/ml, the antimicrobial activity is good, from
100 to 500 pg/ml the antimicrobial activity is moderate,
from 500 to 1000 pg/ml the antimicrobial activity is weak,
and over 1000 pg/ml the extract is considered inactive.
Taking this classification into consideration, the ethanolic
extract showed weak activity against K. pneumonieae
and S. epidermidis, whereas it was inactive for the other
microorganisms. The aqueous extract and the essential
oil presented inactive, even though they had inhibited the
growth of microorganisms.

Concerning the action of the compounds found in the
extracts in bacterial cells, it is known that the flavonoids
act in bacterial cells through the formation of complexes
between proteins and the cell wall, causing its rupture
(Taguri et al., 2004). On the other hand, tannins act in the
microorganisms by preventing their growth through the
inhibition of the transport of nutrients and the formation of
complexes between the tannins and the bacterial cell wall
(McSweeney et al., 2001). Finally, the action mechanism
of triterpenoids in microorganisms is associated with the
disruption of lipophilic compounds of microbial membranes,
causing their death (Tepe et al., 2004).

Considering the compounds found in essential oil, the
action of a-copaene, a-cadinene, and 8-selinene in bacterial
cells are not reported, it is known that the sesquiterpenes
are produced by plants to exert antimicrobial activity
(Buchanan et al., 2000) by means of interference in the
transduction process (Calixto et al., 2000).

Mojica et al. (2011) assessed the correlation between
the antibacterial activity and the components of the
essential oil of Calycolpus moritzianus (Myrtaceae) and
observed that the components that significantly influenced
the antibacterial activity against S. aureus, B. subtilis, and
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E. faecalis were a-copaene and a-terpineol, both present
in P, cattleianum.

With respect to the mode of action of eucalyptol,
there are no reports in the literature of its specific action
in bacterial cells. However, Turina et al. (2006) reported
that owing the high hydrophobicity of monoterpenes,
their toxic effects on the bacterial cell membrane result
in its expansion, fluidity, and permeability, in addition to
causing inhibition of respiration and change in the process
of ions transport.

Even though eucalyptol has antimicrobial activity
reported, a study assessed the antimicrobial potential of
various species of the genus Eucalyptus and no antimicrobial
activity was attributed to this compound but to the synergistic
capabilities between all the compounds of the essential
oil (Cimanga et al., 2002).

The DPPH scavenging index and the half maximal
inhibitory concentration (IC, ) value were determined to
assess the antioxidant activity of plant extracts and the
essential oil of P, cattleianum (Table 3). The commercial
synthetic antioxidant BHT was used as an equivalence
parameter for the antioxidant activity of plant extracts
and the essential oil.

The results of the free radicals scavenging percentage
of plant extracts and essential oil of P. cattleianum, the
ethanolic extract exhibited the greatest antioxidant activity,
with a scavenging percentage ranging from 94.57 to 94%,
followed by the aqueous extract, varying between the
92.62 and 91.58%, and the essential oil, which presented
lower antioxidant activity, varying from 16.19 to 4.01%.

Regarding the IC, values calculated, it should be
noted that they were inversely related to the percentage
of DPPH scavenging. However, the statistical relationship
between the data wasn’t the same and the aqueous and
ethanolic extracts at the three concentrations tested didn’t
show significant differences compared to the synthetic
antioxidant BHT, as presented in the scavenging percentage.
On the other hand, the essential oil showed no statistical
difference compared with the control group showing low
activity. Although the relationship between the data had
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Table 3. DPPH index (% scavenging) and IC,  value of the essential oil and plant extracts of Psidium cattleianum at different

concentrations tested.

Extracts/Oils SP + SE* IC,,

BHT** 95.84+0.07 a 11.51+0.11a
Etanolic 200 mg/M1 94.57 +0.43 ab 13.90+0.53 a
Etanolic 150 mg/mL 94.29 + 0.36 abc 14.92+042a
Etanolic 100 mg/mL 94.00 + 0.39 be 1496+0.53 a
Aqueous 200 mg/mL 92.62+0.12 cd 17.57+0.20 a
Aqueous 150 mg/mL 92.00+0.20d 18.72+0.37 a
Aqueous 100 mg/mL 91.58+0.16d 19.51+£0.22a
Essentiall Oil 100 mg/mL 16.19+233 ¢ 171.14+2.56 b

Essentiall Oil 75mg/mL 850+1.23f 172.05+1.48b
Essentiall Oil 50 mg/mL 4.01+£080¢g 183.99+0.84b
Control 0+0h 191.54+0D

*Scavenging percentage + Standard error of the mean followed by the same letter in the columns does not differ statistically
according to Tukey’s test (p<0.05). ** BHT = Artificial Antioxidant.

not remained the same, the results are evident, since the
extracts presented effective antioxidant activity comparable
to the synthetic product.

A study conducted by Tha et al. (2008) showed that the
ethanolic extract of P. guajava had exhibited antioxidant
activity, which, according to the authors, was owing the
presence of flavonoids, a group of compounds also present
in the extracts of the present study. Still, according to the
authors, the antioxidant activity of P. cattleianum was
reported for its fruits, due to the presence of phenolic
compounds, especially flavonoids (Medina et al., 2011).

The low antioxidant activity found for the essential oil
can be explained as a result from the absence of compounds
such as flavonoids, which are one of the main responsible
elements for the antioxidant activity of natural products
(Podsedek, 2007).

Considering the results obtained throughout the study,
it can be mentioned that although the species P, cattleianum
hasn’t been widely studied, it has potential for being used
as antioxidant. In addition, it has compounds of industrial
interest. This way, the importance of phytochemical studies
is highlighted, since they may reveal biological activities of
plant extracts and essential oils. Also, it is worth mentioning
the importance of initial studies in order to determine the
biological activities present in chemical compounds, so
that they may be useful as the basis for further studies,
such as the isolation of compounds possibly responsible
for biological activities. With regard to antioxidant
activity, the importance of its determination is relevant,
since the compounds used in the formulation of the most
various products should present combined actions, such
as antimicrobial and antioxidant.

4. Conclusion

Regarding the antimicrobial activity, the ethanolic
extract exhibited weak activity with respect to bacteria
K. pneumoniae and S. epidermidis and was inactive to
the rest of microorganisms tested. The aqueous extract
and the essential oil was inactive. About the antioxidant
activity, the essential oil showed no activity, whereas
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the ethanolic and aqueous extracts exhibited significant
values comparable to amount of synthetic antioxidants.
The majority compounds of the chemical composition of
the essential oil were a-copaene, eucalyptol, 6-cadinene,
and o-selinene, respectively, and the phytochemical tests
performed with aqueous and ethanolic plant extracts
of P. cattleianum revealed the presence of flavonoids,
terpenoids, and tannins.
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