
in the treatment of infectious diseases (Newman and Cragg, 
2007). The choice of an appropriate antifungal treatment 
is important, though limited to a few licensed agents 
(Provine and Hadley, 2000). The increasing resistance of 
microorganisms to antimicrobial drugs in use has attracted 
the attention of the scientific community regarding the 
search for new cost-effective drugs of natural or synthetic 
origin (Pai et al., 2004).

Members of the Candida genus are commensal aerobic 
microorganisms, which are part of the indigenous microbial 
flora in humans and can be found in the oral cavity and the 
digestive as well as vaginal tracts (Odds, 1988). They may 
become opportunistic pathogens causing a number of diseases 
in immunosuppressive hosts (De Repentigny et al., 2004), 

1. Introduction

Medicinal plants and corresponding preparations have 
been used for a wide range of purposes and for many centuries 
people have been trying to treat diseases as well as alleviate 
symptoms by using different plant extracts and formulations 
(Cowan, 1999). Plants such as Mentha piperita (Iscan et al., 
2002), Rosmarinus officinalis (Nascimento et al., 2000), 
Arrabidaea chica (Taylor, 1998), Tabebuia avellanedae 
(Machado et al., 2003), Punica granatum (Nascimento et al., 
2000; Duraipandiyan et al., 2006) and Syzygium cumini 
(Chandrasekaram and Venkatesalu, 2004) have been used 
due to their antimicrobial properties.

In the 2000-2006 period, approximately 50% of new 
chemical molecules extracted from natural products 
demonstrated their importance for the development of drugs 
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Abstract

The increase in the resistance to antimicrobial drugs in use has attracted the attention of the scientific community, and 
medicinal plants have been extensively studied as alternative agents for the prevention of infections. The Candida 
genus yeast can become an opportunistic pathogen causing disease in immunosuppressive hosts. The purpose of this 
study was to evaluate dichloromethane and methanol extracts from Mentha piperita, Rosmarinus officinalis, Arrabidaea 
chica, Tabebuia avellanedae, Punica granatum and Syzygium cumini against Candida species through the analysis 
of Minimum Inhibitory Concentration (MIC). Results presented activity of these extracts against Candida species, 
especially the methanol extract.

Keywords: Candida, plant extracts activity, antifungal activity, antimicrobial agents.

Potencial antimicrobiano de extratos de  
plantas na inibição de leveduras do gênero Candida

Resumo

Devido ao aumento da resistência aos antimicrobianos em uso, as plantas medicinais têm sido intensamente estudadas 
como agentes alternativos para a prevenção de doenças e infecções. A levedura do gênero Candida, por ser um 
patógeno oportunista, tem sua virulência aumentada ao adquirir resistência aos antifúngicos, desencadeando doenças, 
principalmente em hospedeiros imunossuprimidos. O propósito deste trabalho foi avaliar os extratos diclorometano e 
metanol das plantas Mentha piperita, Rosmarinus officinalis, Arrabidaea chica, Tabebuia avellanedae, Punica granatum 
e Syzygium cumini contra linhagens do gênero Candida através dos testes de Concentração Inibitória Mínima (CIM). 
Os resultados demonstraram atividade dos extratos sobre as espécies de Candida, particularmente o extrato metanol.

Palavras-chave: Candida, atividade de extratos de plantas, atividade antifúngica, agentes antimicrobianos.
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filtered thereafter. The vegetal residue was reextracted 
with methanol (Labsynth PA). Solvents were evaporated 
under reduced pressure and dried using a rotary evaporator 
(Buchi® R-200 model). Crude extracts were monitored by 
chromatography in Thin Layer in silicagel chromatoplaques 
(60 F254 Merck 1.05554). The dried plant extracts were 
dissolved in Tween20 (Labsynth) and sterile distilled water, 
filtered through a 0.22-µm membrane filter (TPP) and 
stored at 4 °C until further use. The extracts were diluted 
at the moment of use with the concentration ranging from 
1 to 0.001 mg/mL.

Microorganisms: The test organisms used were Candida 
albicans CBS-562, C. dubliniensis CBS-7987, C. parapsilosis 
CBS-604, C. tropicalis CBS-94, C. guilliermondii CBS-566, 
C. utilis CBS-5609, C. krusei CBS-573, C. lusitaniae B-06, 
C. glabrata B-07, C. rugosa B-12, proceeding from the 
Microbiology and Immunology Laboratory, at the School 
of Dentistry of Piracicaba (FOP/UNICAMP).

Screening for antimicrobial activities: Preparation 
of inoculum for susceptibility tests was carried out 
by microdilution as set forth by the CLSI’s M27-A2 
recommendation protocol (CLSI, 2002). The yeasts were 
grown overnight at 37 °C in Sabouraud Dextrose Agar 
(Merck) plates, and inocula for the assays were prepared by 
diluting scrape cell mass in 0.85% NaCl solution, adjusted to 
0.5 Mc Farland scale and confirmed by spectrophotometric 
reading at 625 nm. Cell suspensions were finally diluted to 
5.0 × 103 CFU/mL. 50 µL of diluted extract were added in 
50 µL of RPMI-1640 in microplates (96 wells) + 100 µL 
of microorganisms. After that, the samples were incubated 
at 37 °C for 24-48 hours, in duplicate. Fluconazol was 
used as control standard in concentrations ranging from 
64-0.125 µg/mL. The microplates were incubated at 37 °C 
for 48 hours.

3. Results

All Candida species in the in vitro test presented 
sensitivity to the plant extracts in use, though not for all 
extracts (Table 1).

mainly HIV-positive patients (Erköse and Erturan, 2007). A 
particular characteristic of Candida is its ability to invade 
oral mucosa tissues by the development of hyphae, which 
adhere to tissue surfaces and lead to inflammation (Ellepola 
and Samaranayake, 2001).

Although the colonisation by Candida albicans is 
common and causes severe injuries in immunocompromised 
patients, other Candida species have been isolated from 
such patients, healthy patients and children with Down’s 
syndrome, such as C. glabrata, C. krusei, C. tropicalis, C. 
lusitaniae, C. parapsilosis, C. guilliermondii (Erköse and 
Erturan, 2007; Höfling et al., 2001; Ribeiro et al., 2006; 
Rodrigues et al., 2004) and C. dubliniensis. These yeasts 
were recognised as the source of mucosal infection in 
HIV-positive patients and regarded as a significant cause 
of infections in humans, such as abdominal infections and 
fungemia (Erköse and Erturan, 2007).

The purpose of this study was to evaluate the potential 
activity of extracts from six selected plants against ten 
Candida species.

2. Material and Methods

Selected plants: the species Mentha piperita L. (leaves, 
voucher no. UEC 1253), Arrabidaea chica (Bonpl.) B. Verl. 
(leaves, voucher no. UEC 1254), Rosmarinus officinalis L. 
(leaves, voucher no. UEC 1264), Syzygium cumini L.(seeds, 
voucher no. UEC 143724), Punica granatum L. (fruit, 
voucher no. UEC 143723) and Tabebuia avellanedae Lor. 
ex Griseb (bark, voucher no. UEC 1256) were collected 
from the experimental field of the Research Centre for 
Chemistry, Biology and Agriculture, State University of 
Campinas (CPQBA/UNICAMP), Brazil. Voucher specimens 
were deposited at the Herbarium of the State University of 
Campinas (UEC) and were identified by Professor Jorge 
Yoshio Tamashiro, Ph.D.

Preparation of extracts: Each selected plant (5 g) was 
extracted with 600 mL of dichloromethane (Labsynth PA) 
with a Dispersive Extratur (Quimis® Q-252-28 model) and 

Table 1. In vitro antifungal activity of dichloromethane and methanol extracts (mg/mL).

Microorganisms
Dichloromethane extracts Methanol extracts

AC MP SC TA RO PG AC MP SC TA RO PG
C. albicans 0.015 R 0.03 R 0.007 0.001 R 0.007 0.001 0.003 0.001 0.003

C. dubliniensis 0.03 R 0.06 R 0.015 0.001 R 0.007 0.001 0.007 0.007 0.003

C. parapsilosis 0.015 R 0.007 R 0.03 0.001 R 0.003 0.001 0.003 0.003 0.003

C. tropicalis 0.015 R 0.03 R 0.015 0.001 R 0.003 0.001 0.015 0.003 0.001

C. guilliermondii 0.015 R 0.007 R 0.007 0.001 R 0.001 0.001 0.001 0.003 0.001

C. utilis R R 0.001 R R 0.001 R 0.007 0.001 0.003 R 0.003

C. krusei 0.007 R 0.03 0.06 0.003 0.001 R 0.007 0.001 0.007 0.001 0.001

C. lusitaniae 0.007 R 0.03 R 0.007 0.001 R 0.007 0.001 0.003 0.001 0.001

C. glabrata R R 0.001 R R 0.001 R 0.003 0.001 0.001 R 0.003

C. rugosa 0.007 R 0.03 R 0.001 0.001 R 0.003 0.001 0.003 0.001 0.003

AC, Arrabidaea chica; MP, Mentha piperita; SC, Syzygium cumini; TA, Tabebuia avellanedae; RO, Rosmarinus officinalis; 
PG, Punica granatum; R, Resistant.
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activity. Punica granatum and Syzygium cumini extracts 
exerted strong antifungal activity and can be a source for the 
development of new therapeutic agents, as they inhibited the 
growth of Candida. Subsequently, bioguided fractionation 
shall be conducted on Puninca granatum to identify the 
active compounds against Candida genus species.
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