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ABSTRACT

Theantimicrobial activity of Syzygiumcumini leavesextract, known as*jambol&o”, was evaluated. The crude
hydroal coholic extract was active against Candida krusei (inhibition zoneof 14.7 + 0.3mmand MI1C =70 pg/
mL), and against multi-resistant strains of Pseudomonas aeruginosa, Klebsiella pneumoniae and

Saphylococcus aureus.

Key words. Antimicrobial activity, disk diffusion method, microdilution broth method, multi-resistant strains,

Syzygium cumini.

Syzygiumcumini (L.) Skeels(synonym Eugeniajambolana),
popularly known as“jambol&o”, belonging to Myrtaceae family
is one of the most commonly medicina plants used to treat
diabetes mellitus in Brazil (17). Different parts of this plant,
such as seeds, bark, fruit, and leaves have been used in
traditional medicine as aremedy for diabetes mellitusin many
countries (14,18). The leaves are also used to strengthen the
teeth and gums, to treat leucorrhoea, stomachalgia, fever,
gastropathy, strangury, dermopathy (21), constipation, and to
inhibit blood discharges in the faeces (2). The folkloric use of
this species to treat infectious diseases stimulated the
investigation of theantimicrobial activity of the hydroalcoholic
extract from Syzygiumcumini leaves against standard and multi-
drug resistant Gram-positive and Gram negative human
pathogenic bacteria, as well as against yeasts.

Theauthenticated plant material was provided by Bom Cha
Comercid LTDA, Séo Paulo, SP, Brazil. Powdered air-dried leaves
were exhaustively extracted with aqueous 96% ethanol at room
temperature by maceration for 30 days. The extract wasfiltered
and concentrated under reduced pressure to obtain the crude
hydroal cohalic extract.

Two yeasts (Candida albicansATCC 10231, Candida krusei
ATCC 6258) and seven bacteria (Enterococcus faecalisATCC

19433, Escherichia coli ATCC 14948, KocuriarhizophilaATCC
9341, Neisseria gonorrhoeae ATCC 49226, Pseudomonas
aeruginosa ATCC 27853, Shigella flexneri ATCC 12022,
Saphylococcus aureusATCC 25923) and three multi-resistant
bacterial strains (Klebsiella pneumoniae and Pseudomonas
aeruginosa isolated from uroculture, and Staphylococcus
aureusisolated from hemoculture, resistant to commonly used
antimicrobials, aswell as sensibleto Aztreonam, polymyxin B
and vancomycin, respectively) were used to evaluate the
antimicrobial activity of Syzygiumcumini leaves hydroal coholic
extract.

The agar disc diffusion method (12) was used to evaluate
the antimicrobial activity by measuring the inhibition zone
against the test microorganisms. Petri dishes were prepared
with abase layer of Mueller Hinton agar. At twenty-four hours
culture of selected bacterialyeasts was mixed with physiological
saline solution and the turbidity was corrected by adding sterile
physiological saline until a MacFarland turbidity standard of
0.5 (10 CFU/mL). Afterwards, atop layer of Mueller Hinton
agar inoculated with 0.2% microbia suspension was poured
over the Petri dishes. Bacto GC Medium Base was used for
Neisseria gonorrhoeae. Sterile filter discs (6 mm in diameter)
were impregnated with 16 pL of plant extract (100 mg/mL)
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dissolved in DM SO and placed on the inoculated plates. The
plates were incubated at 35°C for 18 hours. Discsimpregnated
with DM SO were used as negative control. Amicacine (30 g),
penicilin G (10 V), tetracycline (30 ug), polymyxin B (300 U),
vancomycin (30 pg) and miconazole (50 pg) discswere used as
positive controls. Microbial growth inhibition was determined
as the diameter of the inhibition zones around the discs. All
testswere performed intriplicate.

The Minimum Inhibitory Concentration (MIC) values of
the crude hydroal coholic extract were determined in triplicate
by using the microdilution broth method (1) in 96-well
microplates. The crude hydroal coholic extract was dissolved
in DM SO (1 mg/mL), and then diluted in tryptone soya broth
to achieve concentrations ranging from 300 to 20 ug/mL. The
final concentration of DM SO was 10% (v/v) and this solution
was used as negative control. The inoculum was adjusted to
each organism to yield a cell concentration of 108 CFU/mL.
One well was used as control of the growth of the
microorganismsin the medium, and one uninocul ated well, free
of antimicrobial agent was used to assure the sterility of the
medium. Standard antibiotics were used as positive controls.
Two-fold serial dilutions of each standard antibiotic were made
in tryptone soya broth to achieve concentrations ranging from
5.9t00.01 pg/mL (1). The microplateswereincubated at 37°C
for 24 hours, and 40 L of 2,3,5- triphenyltetrazolium chloride
(0.7%) in agueous sol ution and 30 pL of resazurin (0.01%) were
added to indicate the viability of bacteria and yeasts,
respectively (8,13). The MIC values were determined as the
lowest concentrations of the extract capable of inhibiting
microorganisms’ growth.

Theresultsof theantimicrobial activity of the hydroal coholic
extract, assayed in vitro by the agar diffusion method, are shown
in Table 1. The Syzygium cumini leaves hydroal coholic extract
displayed the highest level of activity against Candida krusei.
Theinhibition zonesvaried between 8.3+ 0.3mmand 14.7 £ 0.3
mm. Activity was also detected against a multi-resistant strain
of Staphylococcus aureus. The MIC values confirmed the
significant activity against thetested microorganisms, asshown
inTable2. TheMIC vauesranged from 70to 200 pg/mL. Overal,
Candida krusei, both multi-resistant and standard strains of
Pseudomonas aeruginosa, Candida albicans and Neisseria
gonorrhoeae were the most susceptible to this extract,
displaying MIC valuesfrom 70to 90 pg/mL.

Most antimicrobia medicinal plantsaremoreeffective against
Gram-positive than Gram-negative bacteria (9,15). Antifungal
activity is not common in medicina plants. For example, 23
extracts of 12 Cuban plants, used in traditional medicinefailed
toinhibit thegrowth of yeast (11). However, our current findings
show aremarkable activity against Gram-negative bacteriaand
yeasts, including multi-resistant Gram-negative strains. The
differences in susceptibility patterns observed with the two
methods may be explained by the differencesin diffusibility of
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Table 1. Antimicrobial activity of Syzygium cumini leaves
hydroal coholic extract evaluated by agar diffusion method.

[nhibition zones (mm)

Microorganisms Hydroalcoholic  Standard
extract antibiotics
Candida albicans 12+0.0 20+ 0.6
Candida krusei 147+0.3 27.7+03
Escherichia coli 00 27.3+0.07
Enterococcus faecalis 9.7+£0.3 19.7+15
Klebsiella pneumonia’ 00 18.0+0.?
Kocuria rhizophila 87+03 583+17
Neisseria gonorrhoeae 00 37.3+0.3*
Pseudomonas aeruginosa  10.0+0.0 183+0.3°
Pseudomonas aeruginosa* 00 157+0.3°
Staphylococcus aureus 9.0+0.0 49.0+0.0°
Staphylococcus aureus* 123+03 253+0.3°
Shigella flexneri 83+03 220+£0.07

Miconazole; 2Amicacin; *Penicilin G; “Tetracycline; SPolymyxin B;
8Vancomycin; * Multi-resistant strains; + Standard deviation (mean of
three assays).

Table2. Minimum inhibitory concentrations of Syzygiumcumini
leaves hydroal coholic extract.

Minimum inhibitory

concentrations (umg/mL)

Microorganisms Hydroalcoholic  Standard
extract antibiotics

Candida albicans D >590
Candida krusei 70 2,95
Escherichia coli 20 148
Enterococcus faecalis 100 0.37°
Klebsiella pneumonia* 20 5.90?
Kocuria rhizophila 20 0.02*
Neisseria gonorrhoeae R0 0.74
Pseudomonas aeruginosa R0 5.90°
Pseudomonas aeruginosa* S 0] >590?
Staphylococcus aureus 20 0.18*
Staphylococcus aureus* 20 148°
Shigella flexneri 20 295

Miconazole; 2lmipenem; *Vancomycin; “Penicilin G; Tetracycline;
* Multi-resistant strains.

the extract in agar. The evaluation of extracts by using agar
diffusion assays may lead to a false negative result, once the
results are influenced by the agar type, salt concentration,
incubation temperature, and molecular size of the antimicrobial
components (7). The microdilution broth method is 30 times



more sensitive than the other methods used to screen plant
extractsfor antimicrobial activity (6).

The antimicrobial activity of the Syzygium cumini leaves
hydroal coholic extract may be dueto tanninsand other phenolic
constituents. Syzygiumcumini isknowntobevery richingallic
and ellagic acid polyphenol derivatives (3,10). Also, acylated
flavonol glycosides, kaempferol, myricetin, and other
polyphenolswereisolated from Syzygiumcumini leaves (10,19).

Tannins are considered nutritionally undesirable because
they precipitate proteins, inhibit digestive enzymes and affect
the absorption of vitamins and minerals. However, some kinds
of tannins can reduce the mutagenicity of anumber of mutagens
and display anticarcinogenic, antimicrobial and antioxidant
activities(4).

The results obtained in this study suggest a potential
application of Syzygium cumini for treatment of skin wounds
and further investigations should be conducted in order to
explore this application. Other medicinal plants containing
phenolic compounds, including tannins, as major constituents
are used topically for care and repair of skin wounds (5).

The advantage of the use of topical antimicrobialsis their
ability to deliver high local concentrations of antibiotic
irrespective of vascular supply. Further benefits include the
absence of adverse systemic effects, and a low incidence of
resistance (16).

Antibiotic-resistant bacteria continue to emerge rapidly,
constituting a problem of increasing significance in
dermatology. Common pathogenic bacteria, such as
Saphylococcus aureus and Pseudomonas aeruginosa, which
are predominant organisms in both leg ulcers and superficial
wounds, showed increased resistance to commonly used
antibiotics (20). The potential of Syzygium cumini leaves
hydroalcoholic extract against multi-resistant and standard
strains of Staphylococcus aureus and Pseudomonas
aeruginosa may be explored in order to develop a topic
antimicrobial therapy to promote skin wounds healing.
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RESUMO

Atividade antimicrobiana do extrato dasfolhasde
Syzygium cumini (Myrtaceae)

A atividade antimicrobianado extrato dasfolhas de Syzygium
cumini (Myrtaceae), conhecido como “jambol&o”, foi avaliada.
O extrato hidroalcodlico mostrou atividade contra Candida

Antimicrobial activity of S. cumini

krusei (halodeinibicdode14.7+0.3mmeCIM =70ug/mL) e
cepas multiresistentes de Pseudomonas aeruginosa, Klebsiella
pneumoniae e Saphylococcus aureus.

Palavr as-chave: Atividade antimicrobiana, método de difusfo,
método de microdiluicdo, cepas multiresistentes, Syzygium
cumini.
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