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SUMMARY. This study evaluated the antimicrobial activity of the leaves crude ethanol extract of
Jacaranda decurrens Cham. (Bignoniaceae). The crude ethanol extract was obtained from the material col-
lected in Senador Canedo and Mossâmedes, Goiás, Brazil, pulverized and submitted to phytochemical
screening. The antimicrobial activity was evaluated against Gram-positive and Gram-negative bacteria us-
ing the well diffusion test and the agar dilution method for determining the minimum inhibitory concen-
tration (MIC). The phytochemical screening showed the presence of flavonoid heterosides and coumarins.
The crude ethanol extract demonstrated antimicrobial activity against all microorganisms tested. The
MIC of J. decurrens for the Gram-positive bacteria varied from 2.18 mg/mL to 8.75 mg/mL. The MIC for
the Gram-negative bacteria was 17.5 mg/mL except for Pseudomonas aeruginosa (MIC = 8.75 mg/mL) and
Serratia marcescens (MIC = 35 mg/mL). This was the first report of antimicrobial activity of J. decurrens.

INTRODUCTION
Resistance to antibiotics has been described

as a major threat to public health 1. Bacterial in-
fections remain major causes of morbidity and
mortality in hospitals around the world 2. How-
ever, in recent years, research of new sub-
stances with possible antimicrobial activity has
intensified. A large number of plants have been
investigated for the purpose of detecting chemi-
cal compounds with activity on bacteria and
fungi 3,4.

Some studies with medicinal plants has
showed that species in Bignoniaceae family has
antimicrobial activity. Suffredini et al. 5 evaluat-
ed 16 extracts of Bignoniaceae species present
in the Amazon and Atlantic forests through the
microdilution test and observed that 10 species
inhibited the growth of Staphylococcus aureus
and 1 species inhibited the growth of Enterococ-
ccus faecalis. Haque et al. 6 observed that the
chloroform and n-hexane extracts of the Stere-
ospermum chelonoides DC. (Bignoniaceae) stem

bark had antimicrobial activity against Gram-
positive bacteria, Gram-negative bacteria and
fungus. Candida albicans and Staphylococcus
aureus were the most sensitives to ethanol ex-
tract of the Kingelia africana (Lam.) Benth. –
Bignoniaceae 7 stem bark. 

Jacaranda decurrens Cham. (Carobinha) is
one of the species belonging to Bignoniaceae
family and fairly common in Brazilian Savannah.
It is a sessile subshrub with composed and re-
composed leaves, to 50 cm tall, flowers deep
lilac and green fruits 8. The leaves and roots are
used as teas or “garrafadas” (popular formula-
tion) for treatment of gynecological infections
and depurative of blood, being marketed at free
fairs, municipal markets and bunker installed on
public places 9.

Some studies have been done with this
species. Varanda et al. 10 isolated ursolic acid
and evaluated the toxic activity on the insect
herbivore Shizaphis graminum. In low concen-
trations ursolic acid caused deleterious effects
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on insects. Decrease in the reproductive rate of
Shizaphis graminum was also observed. Fenner
et al. 11 in an ethnobotanic bibliographic study
about medicinal plants used by Brazilian popu-
lation in the treatment of signs and symptoms
related to fungus infection found that this
species is also used for treatment of skin dis-
ease. In this same study they found that 16 oth-
er species of Bignoniaceae family are also used
by popular medicine for the treatment of infec-
tious diseases.

Plants that have established therapeutic use
by the people have been special object of study
because determine whether the traditional uses
are consistent with the laboratory tests. No men-
tion of antimicrobial activity of J. decurrens
leaves was founding in the literature studied.
The purpose of this study was to evaluate the
phytochemical screening of the leaf powder and
the antimicrobial activity of the crude ethanol
extract from J. decurrens leaves on sporulated
and non-sporulated Gram-positive and Gram-
negative bacteria.

MATERIALS AND METHODS 
Botanical material 

The botanical material constituted of
Jacaranda decurrens Cham. leaves was collected
in the municipality of Senador Canedo, Goiás,
Brazil (16° 45´ 24.6´´ S and 49º 15´ 54.8´´ W, at
an altitude of 747 m), in May 2006 and
Mossâmedes (Serra Dourada), Goiás, Brazil (16°
07´ 36´´ S and 50º 12´ 54’’ W, at an altitude of
615 m), in June 1999. The botanical material was
identified by Prof. Dr. José Realino de Paula of
the Federal University of Goiás. A vocher speci-
men was deposited at the herbarium of that in-
stitution under registration number UFG – 27805.
The leaves were oven dried with air circulation
at 40 °C and then pulverized by blade mill.

Preparation of the crude ethanol extract
The Jacaranda decurrens leaf powder was

macerated in ethanol 95% (V/V) P.A. in a 1:3
proportion at room temperature, undergoing
mechanical shaking for 4 h, followed by filtra-
tion 12. The extract obtained was concentrated
in a rotavapor at 40 °C and the vegetable
residue was extracted twice again analogously,
thereby obtaining the crude ethanol extract. To
perform the antimicrobial test in vitro, the ex-
tract was solubilised in DMSO at 1:3 (p/V).

Phytochemical screening 
The Jacaranda decurrens leaf powder was

submitted to phytochemical screening according

to alkaloids, starch, coumarins, triterpenes, an-
thraquinone heterosides, and digitalic hetero-
sides, steroids, flavonoid heterosides, saponinic
heteroside and tannins research techniques, fol-
lowing methodologies adapted from Costa 13.

Total flavonoid dosage 
Total flavonoid dosage was performed in

triplicate according to the methodology de-
scribed in Farmacopéia Brasileira IV 14. 

Antimicrobial activity evaluation
Microorganisms

The antimicrobial activity evaluation was
performed with the following bacteria: Staphylo-
coccus aureus 4081, Micrococcus luteus ATCC
9341, Micrococcus roseus 1740, Bacillus cereus
14576, Bacillus stearothermophylus 1262, Bacil-
lus subtilis ATCC 6633, Enterobacter cloaceae
HMA/FTA 502, Enterobacter aerogenes ATCC
13048, Escherichia coli ATCC 8739 and 11229,
Pseudomonas aeruginosa ATCC 9027 and Serra-
tia marcescens ATCC 14756. To determine the
minimal inhibitory concentration (MIC) the mi-
croorganisms mentioned above were used. The
microorganisms belong to the bacterial strain
collection of the Bacteriology Laboratory, De-
partment of Microbiology, Tropical Pathology
and Public Health Institute (IPTSP), Federal Uni-
versity of Goiás. The antimicrobial activity
screening was performed according to NCCLS 15

with modifications. The inoculum was prepared
from cultures in tilted incubated agar at 37 °C
for 24 h in a 2 mL saline solution until turvation
equivalent to half the MacFarland 1.0 scale was
reached.

Well diffusion test
The Petri dishes for the diffusion test were

prepared in two stages. A basic layer containing
20 mL of Müller Hinton agar which after solidifi-
cation received a second layer containing 100
µL of microbial suspension 10.0 mL of Müller
Hinton agar liquefied at 50 °C. The dishes were
kept on a flat surface until agar solidification.
Later 5.0 mm diameter orifices were made on
the plate in a circular pattern at equidistant
points, where 10 µL of crude extract diluted 1:3
(p/V) in DMSO were inoculated, while the con-
trol plate was inoculated with DMSO. This stage
was performed in triplicate. The plates contain-
ing Gram-positive bacteria received a disc of
(Oxoid® 10 µg) penicillin, while the Gram-neg-
ative bacteria received a disc of (Oxoid® 15 µg)
eritromicine.

The plates were pre-incubated at room tem-



295

Latin American Journal of Pharmacy - 28 (2) - 2009

perature for 2 h for diffusion of the extract.
They were then incubated at 37 °C for 24 h, af-
ter which the inhibition halo was measured with
a milimetric ruler. This qualitative screening was
performed to verify antimicrobial activity in the
extract analyzed.

Determination of minimal inhibitory concentra-
tion (MIC)

The ethanol extract of J. decurrens leaves
was weighed (1.400 mg) and diluted in 2 mL of
DMSO in a test tube (C1). 1.0 mL of DMSO was
added to the 2nd and 3rd tubes (C2 and C3). In
the sequence of tubes C4 to C8 was added ster-
ile distilled water. A 1.0 mL aliquot was re-
moved from test tube 1 and added to test tube 2
and so on successively, making a dilution series
up to C8. Subsequently 19 mL of Müeller Hinton
agar liquefied at 50 °C was added to each of the
test tubes, homogenized and poured rapidly on-
to sterilized Petri dishes.

After dilution the concentration of crude
ethanol extract varied from 0.27 mg/mL to 35.0
mg/mL. Control plates containing DMSO were
also prepared. The sterility test was also per-

formed incubating all the plates in a drying
oven at room temperature for 24 h. The micro-
bial inocules were later transferred to a Steers’
inoculator 16 and placed on the Müeller Hinton
agar plates containing the different concentra-
tions of the crude ethanol extract. The plates
were incubated at 37 °C for 24 h. The lowest
concentration able to inhibit microbial develop-
ment was considered MIC. 

RESULTS AND DISCUSSION 
In this study the choice of microorganisms

has been done taking into account their mor-
phological characteristics. The crude ethanol ex-
tract from Jacaranda decurrens leaves inhibited
the development of Gram-positive bacteria with
a MIC varying from 2.18 mg/mL to 8.75 mg/mL.
The sporulated Gram-positive bacteria Bacillus
cereus 14576, Bacillus stearothermophylus 1262,
Bacillus subtilis ATCC 6633 were inhibited by
the extract respectively with following MIC: 2.18
mg/mL, 8.75 mg/mL and 4.37 mg/mL (Table 1).

The minimal inhibitory concentration of the
extract for most of the Gram-negative bacteria
was 17.5 mg/mL, except for P. aeruginosa

Inhibition halo (mm)

J. decurrens MIC (mg/mL)
Senador

J. decurrens
DMSO Erythromycin Penicilin (J. decurrens

Canedo
Serra Dourada

Serra Dourada)

Non esporulated Gram-positive  bacteria

Staphylococcus aureus 481 19.6 20 NI ND 44 4.37

Micrococcus roseus 1740 18.6 17 NI ND 20.3 4.37

Micrococcus luteus 9341 11.0 9.5 NI ND 78.6 2.18

Esporulated Gram-positive bacteria

Bacillus cereus 14576 11.6 10.3 NI ND 12 2.18

Bacillus stearothermophylus 1262 9.5 9.5 NI ND 53.5 8.75

Bacillus subtilis 6633 19 17.6 NI ND 37.3 4.37

Gram-negative bacteria

Enterobacter cloaceae HMA/FTA502 12.25 11.7 NI 8.0 ND 17.5

Enterobacter aerogenes 13048 12.6 14.3 NI 0 ND 17.5

Escherichia coli 8739 15.3 15 NI 11 ND 17.5

Escherichia coli 11229 13 12 NI 18.3 ND 17.5

Pseudomonas aeruginosa 9027 14.3 12.6 NI 10.3 ND 8.75

Serratia marcescens 14756 10.6 10.6 NI 14.6 ND 35

Table 1. Inhibition halo averages (mm) using the agar diffusion test and minimal inhibitory concentration (MIC)
in mg/mL of crude ethanol extract of J. decurrens leaves and inhibition halo average (mm) of control (penicillin
and erythromycin disks). ND =- not done; NI = not inhibited.

Microorganisms
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ATCC 9027, which presented a MIC of 8.75
mg/mL and for Serratia marcescens ATCC 14756
which presented a MIC of 35 mg/mL.

Under test conditions the crude ethanol ex-
tract of J. decurrens exhibited good antibacterial
activity against Gram-positive bacteria (MIC =
2.18 mg/mL). 66.66% of Gram-negative bacteria
were inhibited with a concentration of 17.5
mg/mL. The microorganisms more sensitive
were Micrococcus luteus ATCC 9341 and Bacil-
lus cereus 14576 (MIC = 2.18 mg/mL).

The inhibition growth of the bacteria Pseu-
domonas aeruginosa has been relevant in this
study. Despite improvements in antibiotic thera-
py Pseudomonas aeruginosa is intrinsically re-
sistant a great number antimicrobial agents, fre-
quently a multi classes of antimicrobial agents
25. Furthermore it is a leading cause of nosoco-
mial pneumonia in Brazilian hospitals 26. In the
United States, Pseudomonas aeruginosa ranked
first among all nosocomial pathogens related to
pneumonia in intensive care units reported to
the national Nosocomial Infection Surveillance
System 27.

Phytochemical screening performed on J. de-
currens leaf powder evidenced the presence of
anthocyanidines and anthocyanines, phenolic
compounds, flavonoid heterosides, triterpene
heterosides, steroids, saponins, starch,
cumarines and resins. The total flavonoid per-
centage in the sample of J. decurrens leaves
from Serra Dourada was 0.535%. The results ob-
tained from phytochemical screening are similar
to those obtained with other species of the
Bignoniaceae family: Pauletti et al. 17 found
triterpenes in Arrabia samydoides (Cham.)

Sandwith. Flavonoids were found in: Catalpa
bignoides Wlat. 18, Godmania aeculifolia (H. B.
K.) Standl. 19, Tecomella undulata (SM.) Seen.
20, Arrabidaea chica f. cuprea (Cham.) Sand-
with. 21.

Fukai et al. 22 showed antimicrobial activity
of 19 types of flavonoids on methicilin-resistant
Staphylococcus aureus. Tereschuk et al. 23 ob-
served that Bacillus subtilis, Escherichia coli,
Pseudomonas aeruginosa, Staphylococcus au-
reus and Staphylococcus epidermidis had inhibit-
ed the development by flavonoids isolated from
the leaves of Tagetes minuta L. Ng et al. 24, con-
firmed the inhibition growth of 4 strains of
Staphylococcus aureus by coumarin cniforin in
that concentration of 25 mg/mL isolated from
fruits of Cnidium monnieri (L.) Cusson. Accord-
ing to studies conducted by Basile et al. 3, the
coumarins and flavonoids are two classes of
compounds with antimicrobial activity recog-
nized.

CONCLUSIONS
Results suggest that the crude ethanol extract

from J. decurrens leaves presents antimicrobial
activity against Gram-positive bacteria and
Gram-negative bacteria, and may be due to the
presence of coumarins and/or flavonoids in its
chemical constitution. This study presents the
first description of the antimicrobial activity of
the crude ethanol extract of J. decurrens leaves.

Acknowledgements. The authors thank the Fun-
dação de Apoio à Pesquisa (FUNAPE/UFG).

REFERENCES

1. Hay, A.D., M. Thomas, A. Montgomery, M.
Wetherell, A. Lovering, C. McNult, D. Lewis, B.
Carron, E. Henderson & A. MacGowan (2005)
J. Antimicrob. Chemother. 56: 146-53.

2. Rice, B.L. (2006) Biochem. Pharmacol. 71:
991-5.

3. Basile, A., S. Giordano, J.A. López-Sáez & R.C.
Cobianchi (1999) Phytochem. 52: 1479-82. 

4. Oskay, M. & D. San (2007) Pharmaceut. Biol.
45: 176-81.

5. Suffredini, J.B., H.S. Sader, A.G. Gonçalves,
A.O. Reis, A.C. Gales, A.D. Varella & R.N.
Younes (2004) Braz. J. Med. Biol. Res. 37: 379-
84.

6. Haque, M.R., K.M. Rahman, C.M. Hasan, M.A.
Rachid (2006) Dhaka Univ. J. Pharm. Sci. 5:
71-2.

7. Owolabi, O.J., E.K.I. Omogal & O. Obasuyi
(2007) Afr. J. Biotechnol. 6: 1677-80.

8. Corrêa, M.P. (1984) “Dicionário das plantas
úteis do Brasil e das exóticas cultivadas” Im-
prensa Nacional, Rio de Janeiro.

9. Oliveira, T.B., H.J.C.B. Netto, M.A. Xavier, D.S.
Prado, C.F.D. Garrote, E.R. Asquieri, M.H.
Rezende, H.D. Ferreira & J.R. Paula (2003) Rev.
Bras. Farmacogn. 13: 54-5.

10. Varanda, E.M., G.E. Zúñiga, A. Salatino, N.F.
Roque & L.J. Corcuera (1992) J. Nat. Prod. 55:
800-3.



297

Latin American Journal of Pharmacy - 28 (2) - 2009

11. Fenner, R, A.H. Betti, L.A. Mentz & S.M.K.
Rates (2006) Rev. Bras. Cienc. Farm. 42: 369-
94.

12. Ferri, P.H. (1996) “Química de produtos natu-
rais: métodos gerais”, in “Plantas medicinais:
arte e ciência”, (L.C. Di Stasi, ed.) Editora da
Universidade Estadual Paulista, São Paulo, pp.
129-56.

13. Costa, A.F. (2001) “Farmacognosia”. Fundação
Calouste Gulbenkian, Lisboa.

14. “Farmacopéia Brasileira” (2001) 4ª ed., Edito-
ra Atheneu, São Paulo, pp. 119-23.

15. NCCLS (2003) “Methods for dilution antimicro-
bial susceptibility tests for bacteria that grow
aerobically”; approved standard-Sixth Edition.
NCCLS document M7-A6 (ISBN 1-56238-486-4).
NCCLS, 940 West Valley Road, Suite 1400,
Wayne, Pennsylvania 19087-1898 USA, pp.1-
47.

16. Steers, E., E.L. Foltz & V.S. Graaves (1959) An-
tibiotic. Chemother. 9: 307-11.

17. Pauletti, P.M. & V.S. Bolzani (2003) Quim No-
va 26: 641-3.

18. Muñoz-Mingarro, D., N. Acero, F. Linares, J.M.
Pozuelo, A.G. Mera, J.A. Vicenten, L. Morales,
L.F. Alguacil & C. Pérez (2003) J. Ethnophar-
macol. 87: 163-7.

19. Wollenweber, E., M. Dörr & L.D.P. Gomez
(1995) Biochem. Syst. Ecol. 24: 481-2.

20. Azam, M.M. & A. Ghanim (2000) Biochem.
Syst. Ecol. 28: 803-4.

21. Takemura, O.S., M. Iinuma, H. Tosa, O.G.
Miguel, E.A. Moreira & Y. Nozawa (1995) Phy-
tochem. 38: 1299-300.

22. Fukai, T., A. Marumo, K. Kaitou, T. Kanda, S.
Terada & T. Nomura (2002) Fitoterapia 73:
536-9.

23. Tereschuk, M.L., M.V.Q. Riera, R.C. Guillermo
& L.R. Abdala (1997) J. Ethnopharmacol. 56:
227-32.

24. Ng, T.B., J.M.L. Ling, W. Zheng-Tao, J.N. Cai &
G.J. Xu (1996) Gen. Pharmacol. 27: 1237-40.

25. Kiska, D.L. & P.H. Gilligan (1999) “Pseu-
domonas and Bulkholderia”, in “Manual of
Clinical Microbiology”, (P.R. Murray, E.J.
Baron, M.A. Pfaler, F.C. Tenover, R.H. Yolken,
eds.) American Society of Microbiology, Wash-
ington, pp. 517-25.

26. Sader, H.S., A.C. Gales, M.A. Pfaller, R.E.
Mendes, C. Zoccoli, A. Barth & R.N. Jones
(2001) Braz. J. Infect. Dis. 5: 200-14.

27. Richards, M.J., J.R. Edwards, D.H. Culver &
R.P. Gayness (1999) Crit. Care Med. 27: 887-
92.


