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This study evaluated the antimicrobial activity imgh Gram-negative and Gram-positive bacteria of
Cyclohexane, Ethyl acetate and n-butanol fractmvtained from a liquid-liquid partition of methawl
extract fromE. brejoensideaves, fruits and branches. All tested tissuavekioantimicrobial action. The
leaves showed the best results. Polyphenols, ftadanand tannin are related as possible active
compounds. Our results show at the first time ttoad spectrum antimicrobial activity & brejoensis

an endemic Caatinga plant. The isolation and strattcharacterization of these antimicrobial
compounds is a sustainable application of the ahtasource from Caatinga biome.
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Este trabalho avaliou a atividade antimicrobiamemtle a espécies Gram-positivas e Gram-negativas de
fracGes organicas obtidas através da particdodibgiifuido de extratos metandlicos de folhas, suto
ramos deE. brejoensisTodos os tecidos foram capazes de inibir o cresttionbacteriano, tendo as
fragBes de folha maior potencial. Polifendis, flantaes e taninos foram detectados and séo relatena
como possiveis agentes ativos. Nossos resultadssanopela primeira vez a acdo antimicrobian& de
brejoensisuma planta endémica da Caatinga. O isolamendwaeterizacdo estrutural desses compostos
bioativos representa uma aplicacdo sustentavealedossos naturaus provenientes da Caatinga.
Palavras-chavéEugenia brejoensigrodutos naturaistividade antimicrobiana; Caatinga

1. INTRODUCTION

The Myrtaceae family comprises a large humber ofege (at least 132) and 5,671 species.
The economic and therapeutic uses of this familyehaeen report by several authors for the
treatment of dysentery, gastroenteritis, stomaatgchndigestion, diabetes mellitus and
hypertension [1,2,3,4,5]. In Brazil, Myrtaceae iisexologically important family, composed of
approximately 1000 species distributed in 23 gegdlisand represents the largest number of
species in the Braziliarestinga[7].

Between the genus of Myrtaceae famiygeniais the largest with approximately 2000
species. This genus is distributed from the sofitilexico, Cuba and the Antilles to Uruguay
and Argentina.Eugenia genus is not representative in Africa continend &pecies) [8].
Additionally, some species have edible fruits aadehbeen extremely cultivated in tropical and
subtropical regions, for example, in BragZiigenia unifloraL. andE. brasiliensid..

Recently, a new species BiigeniasectionRacemosaéMyrtaceae) was described in the area
of Caatinga biome localized at Pernambuco Statth+eastern Brazil. This species was named
asEugenia brejoensiMazine, due to its localization only from highlahdmid forests, locally
called ‘brejo’ [9]. In this work we aimed to evateathe antimicrobial activity of a new
Myrtaceae specieE. brejoensisand performed a preliminary quantitative phytocioan
screening.
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2. MATERIALSAND METHODS
2.1. Preparation and fractionation of the methanolic extract

Samples of branches, fruits and leavek.dbrejoensisvere collectedn Parque Nacional do
Catimbau(Pernambuco, Brazil, northeastern Brazil, in Sep&m2010) and voucher specimens
(IPA 84.033) were deposited in the Instituto degResa Agronémica de Pernambuco (IPA).

Each tissue was dried and ground into a fine poy&ley, which were mixed with 50 mL of
methanol and submitted to agitation for 15 houte $Supernatants were concentrated at 45°C,
dissolved in water and submitted to liquid-liquidriitions successively with cyclohexane,
ethyl acetate and n-butanol. The final residuegwept at 20° C until use.

2.2. Microbial strains

In this study we used the microorganisms providgd Departamento de Antibidticos,
Universidade Federal de PernambuBacillus subtilis(UFPEDA82),Staphylococcusureus
(UFPEDAO02), Escherichia coli (UFPEDA224), Klebsiella pneumaniae(UFPEDA396),
Salmonella enteritidiflUFPEDA414) Pseudomonas aerugino§dFPEDA416).

2.3. Antimicrobial assays

The antibacterial activity was evaluated by theedwaination of minimum inhibitory
concentration (MIC) and the Minimum bactericidahcentration (MBC), through a modified
microdilution assay using a Resazurin solution %D as a growth indicatdt®. Brief, an
aliquot of 100uL of bacterial suspension (approximately 1.5 £ @BU/mL) was added to a
twofold serial dilution of the crude extract pregérin Mueller Hinton Broth (MHB) and
incubated for 24 h at 37°C. The microorganism ghowas detected using a Resazurin solution
(0.01%): any color changes from purple to pink wexeorded as microorganism growth. The
lowest concentration at which no color change aeclwas taken as the MIC. Afterwards,
cultures were seeded in Mueller Hinton Agar andifrated for 24 h at 37°C to determine the
MBC which corresponds to the minimum concentratibextract that eliminated the bacteria.

2.4. Phytochemical analysis

The phytochemical tests to detect the presencnoiris, flavonoids, anthocyanins, saponins,
coumarins, quinones, anthraquinones, tannin, reswoenpounds and alkaloids [11].

2.5. Statistical analysis

The experiments were performed in triplicate angdressed as the mean + SD (standard
deviation). Statistical analysis was performed lyd8nt’s t-test. Differences were considered
significant at p < 0.05.

3. RESULTSAND DISCUSSION

The results of the antimicrobial activities of bechas, fruits and leaves &. brejoensisare
exhibited in table 1. The concentration of DMSOdudé not affect the bacterial growth. The
best results were found to crude extract and fsastofE. brejoensideaves (p< 0.05), which
were able to inhibit both positive and negative nobcganisms. For this tissue, the methanolic
extract (ELME) showed MIC values of 6.25 mg/mL 8t aureus 12.5 mg/mL forP.
aeruginosaand 25 mg/mL foB. subtilisandE. coli. The ethyl acetate fraction (ELEF) showed
the best results (p < 0.05) with MIC values of 3@ mL B. subtilisandP. aeruginosg 6.25
mg/mL (S. aureusand S. enteritidis) and 12.5 mg/mLE( coli and K. pneumoniag It is
important to note that despite the ELME, the ELE&Swble to inhibi§. enteritidisgrowth. The
leaves cyclohexane fraction (ELCF) also showedrdotbbial action agains. aureugMIC of
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6.25 mg/mL),E. coli, K. pneumoniaél2.5 mg/mL),B. subtilisandS. enteritidis(25 mg/mL).
The butanolic and cloroformic fractions from leadés not showed antimicrobial activity.

Table 1: Antimicrobial activity of crude extract@fractions obtained from branches, fruits and
leaves of Eugenia brejoensis.

TISSUE SAMPLE

S. aureus B. subtilis E. coli P.aeruginosa S. éntées K. pneumoniae
MIC CBM MIC CBM MIC CBM MIC CBM MIC CBM MIC CBM

Fruits Branches

Leaves

EBME >50 >50 50 >50 >50 >50 >50 >50 >50 >50 >50 > 50
EBBF >50 >50 >50 >50 50 >50 >50 >50 >50 >50>50 >50

EBChF 25 > 50 50 > 50 25 > 50 25 > 50 25 25 50 >50

EBEF 50 >50 50 50 25 50 25 25 25 50 50
EFME >50 >50 >50 >50 >50 >50 >50 >50 >50 50 > 50 >50

EFBF >50 >50 50 >50 >50 >50 25 >50 >50 >50 0 5 >50
EFChF >50 >50 >50 >50 >50 >50 >50 >50 >50 50> >50 >50

EFEF 25 > 50 50 > 50 25 50 25 >50 25 50 25

ELME 6.25 >50 25 > 50 25 >50 125 >50 >50 >50 25 >50
ELBF >50 >50 >50 >50 >50 >50 >50 >50 >50 50 > 50 >50
ELCF 6.25 >50 50 >50 125 >50 125 >50 50 >50 5 2 >50
ELEF 6.25 >50 312 >50 125 >50 3.12 >50 6.25 50> 125 50

MIC and MBC are expressed in mg/mL

In other hand, for branches and fruits a weak aotobial capacity was observed. The
branches cyclohexanic fraction (EBCF) showed MIQuea of 25 mg/mL for all tested
pathogens, except #®. subtilisand K. pneumoniag50 mg/mL). The branches ethyl acetate
fraction (EBEF) showed MIC values of 50 mg/mL faiaureusandB. subtilis and MIC of 25
mg/mL for the others bacteria.

In relation toE. brejoensidruits, only ethyl acetate (EFEF) and butanolic BEIJ fractions
showed antibacterial activity. The ethyl acetataction showed action against all tested
organisms with MIC values of 25 mg/mL and 50 mg/(oly to B. subtilig. The butanolic
fraction had MIC values of 25 mg/mL fér. aeruginosaand 50 mg/mL foB. subtilisandK.
pneumoniae.

Our results demonstrated that branches, fruitsleades ofE. brejoensisare sources of
compounds which have a broad-spectrum bacteri@dtvity. This action in a same plant
material is currently related to the presence wfide spectrum antimicrobial substance, or by
the action of toxins produced by the plant [12].

Additionally, we performed a preliminary quantitegi phytochemical screening of the
studied samples d&. brejoensisThe results showed the presence of polyphenolritzids,
tannins (only in the branches). In fact, the antiobial activity of these compounds has been
documented by diverse researchers [13,14,15]. Tiesepce of carbohydrates also was
detected. Finally, the highest antimicrobial patdndf E. brejoensideaf can be attributed to the
high content of flavonoids in this tissue. Our prthary studies detected, at least, six possible
new types of flavonoids (date not show). Anothesight which indicates the importance of
flavanoids as active substancebnbrejoensisvas that the found MBC values were not more
than 25 mL. Flavanoids have been characterizedeak Wwactericidal agents, but they are able

to induce the formation of bacterial aggregatesygking the reduction of the number of viable
cells [13].
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4. CONCLUSION

In conclusion, the results of our research showwd branches, fruits and leaves Bf
brejoensishave antibacterial potential in a broad-spread Wagse tissues were able to inhibit
the growth ofB. subitilis E. coli, K. pneumoniaeS. aureusS. enteritidisand P. aeruginosa
The preliminary phytochemical analyses suggest poatphenols, flavonoids and tannins are
the main constituintes of the phytocomplex resgaasior the biological activity. This is the
first report of a biotechnology application of thiew Myrtaceae species. The isolation,
identification and characterization of bioactivéstances of this Caatinga plant are objectives
of further studies of our group to verify the aatiterial potential of these compounds.
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