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Ethanolic extract of Plumeria acutifolia Poir. (Apocynaceae) stembark was tested for antimicrobial 
activity against Gram-positive bacteria (Bacillus subtilis, Enterococcus faecalis, Staphylococcus 
aureus), Gram-negative bacteria (Escherichia coli, Klebsiella Pnumoniae, Psuedomonas aeruginosa, 
Salmonella typhimurium) and fungi (Aspergillus niger and candida albicans) by disc diffusion method. 
Minimal inhibitory concentration (MIC) and acute toxicity were also assayed. The ethanol extract 
showed the strong in vitro antimicrobial activity against E. faecalis, B. subtilis, S. aureus, P. aeruginosa, 
S. typhimurium, A. niger and C. albicans. The extract did not show any toxic symptoms against the 
tested mice. 
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INTRODUCTION 
 
The steadily increasing bacterial resistance to existing 
drugs is a serious problem in antibacterial therapy and 
necessitates continuing research into new classes of 
antibacterials (Essawi and Srour, 2000; Woodford, 2003). 
One way to prevent antibiotic resistance of pathogenic 
species is to use new compounds that are not based on 
existing synthetic antimicrobial agents (Shah, 2005). 
Plants and plant derived agents have long history to 
clinical relevance as source of potential chemothe-
rapeutic agents (Cushnie et al., 2005). Thousands of 
plant species have been screened for their antimicrobial 
activity, but relatively few were found to be sufficiently 
active (Poyart – Salmeron et al., 1990; Meng et al., 1998) 
and non toxic to humans (Izzo, 2004). The screening of 
plant extracts and plant products for antimicrobial activity 
has shown that higher plants represent a potential source 
of new antiinfective agents (Amani et al., 1998; Salvat et 
al., 2001; Ordonez et al., 2003; Arias et al., 2004) with 
possibly novel mechanisms of action (Hamil et al., 2003; 
Machado et al., 2003; Motsei et al., 2003; Barbour et al., 
2004). 

Plumeria acutifolia Poir. (Apocynaceae) is extensively 
cultivated in India and familiarly known as temple  tree  or  
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tree of love. The stem bark of this plant has been 
employed against abscess, gonorrhoea and fevers. The 
Juice of stembark from this plant has been applied to 
carious teeth, ulcers and wounds and is rubifacient and 
anti rheumatic (Bastin, 1895). This work is the first 
attempt to study the antimicrobial activity and cytotoxicity 
assay of ethanol extract of P. acutifolia stembark. 
 
 
MATERIALS AND METHODS 
 
Plant material 
 
The stembark of P. acutifolia Poir. was collected from a temple, 
Mahanandi, Nandyal, A.P, India. The Plant was identified and 
voucher specimen (NPGC/PV/009) was deposited at department of 
Botany, National Postgraduate College and Research Centre, 
Nandyal, A.P, India. Information on the use of these medicinal 
plants was gathered from a literature review and interviews had with 
traditional healers. 
 
 
Preparation of plant extracts 
 
The stembark of the plant was shade dried and ground into powder. 
About 1 kg of powdered material was soxhlet extracted with n–
hexane. The n–hexane exhausted material was extracted with 
absolute ethanol. The ethanol extract was filtered using whattman 
filter paper (No.1) and then concentrated under vacuum at 40oC 
using a Rotary Evaporator. The residue obtained was dissolved in 
10% Dimethyl sulfoxide to a concentration of 100 mg/ml and stored 
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at -20oC prior to analysis. 
 
 
Antimicrobial activity 
 
Microbial strains and growth media  
 
The antimicrobial activity of ethanol extract of P. acutifolia stembark 
was evaluated using the following strains of bacteria and fungi, 
Gram-positive bacteria: Bacillus subtilis (ATCC 26633), 
Enterococcus faecalis (ATCC29212), Staphylococcus aureus 
(ATCC 25923), Gram – negative bacteria: Escherichia coli (ATCC 
25922), Klebsiella pnumoniae (ATCC 13883), Psuedomonas 
aeruginosa (ATCC 27853), Salmonella typhimurium (ATCC 19430) 
and fungal strains : Aspergillus niger (ATCC 16404) and and 
Candida albicans (ATCC 10231). Stock cultures were maintained at 
4oC on slants of tryptic soy broth amended with 5 g/L yeast extract 
and 15 g/l Agar agar (Himedia chemicals, India). Active cultures for 
experiments were prepared by transferring a loopful of cells from 
the stock cultures to flasks of Mueller – Hinton broth (MHB) 
(Himedia, India) for bacteria and Sabouraud dextrose broth (SDB) 
(Himedia, India) for fungi that were incubated at 37 and 25oC for 24 
h. The cultures were diluted with fresh Mueller–Hinton and 
Sabouraud dextrose broth to achieve optical densities 
corresponding to 2.0 x 106 CFU/ml for bacteria and 2.0 x 105 
spores/ml for fungal strains. 
 
 
Disc diffusion method 
 
The ethanol extract was tested for antibacterial and antifungal 
activities by the disc diffusion method (Bauer et al., 1966; NCCLS, 
2001, 2004; CLSI, 2006b) using 100 �l of suspension of the tested 
microorganisms, containing 2.0x 106 CFU/ml for bacteria and 2.0 x 
105 CFU/ml spores for fungal strains. Mueller – Hinton agar (MHA) 
and Sabouraud dextrose agar (SDA) were sterilized in flasks, 
cooled to 45 – 50oC and then distributed to sterilized Petri dishes (9 
cm). Sterile filter paper discs of 6 mm diameter were impregnated 
with 25 �l of extract solution (equivalent to 2.5 mg of the dried 
extract) and then placed on to agar plates which had previously 
been inoculated with the tested microorganisms. The Petri dishes 
were kept at 4oC for 24 h. The plates were inoculated with bacteria 
incubated at 37oC for 24 h and at 30oC for 48 h for the fungal 
strains. The diameters of the inhibition zones were measured in 
millimeters. All the tests were performed in triplicate. Gentamycin 
(30 �g) and nystatin (30 �g) served as positive controls and 10% 
Dimethyl sulfoxide served as a negative control. 
 
 
Broth microdilution method 
 
A broth microdilution method was used to determine M.I.C and 
M.B.C or M.F.C (NCCLS, 2001, 2004; CLSI, 2006b). All tests were 
performed in Mueller Hinton broth (MHB) supplemented with Tween 
– 80 detergent to a final concentration of 0.5% (v/v), with the 
exception of the fungal strains (Sabouraud dextrose broth – SDB + 
Tween – 80). Geometric dilutions ranging from 0.03 to 500 �g/ml of 
the ethanol extract were prepared in a 96 – well microtitre plate. 
Overnight broth cultures of each strain were prepared and the final 
concentration in each well was adjusted to 2.0 x 106 CFU/ml for 
bacteria and 2.0 x 105 CFU/mL spores for fungal strains. Petri 
dishes were kept at 4oC for 2 h. Bacteria were incubated at 37oC for 
24 h and fungal strains were incubated at 25oC for 48 h. The M.I.C 
was defined as the lowest concentration of test sample that resulted 
in a complete inhibition of visible growth. The microbial growth was 
indicated by the presence of a white “pellet” on the well bottom. To 
determine M.B.C/M.F.C, broth was taken from the well that showed 
no visible growth and inoculated in MHA for 24 h at 37oC for  bacte- 

 
 
 
 
ria or in SDA for 48 h at 27oC for fungi. M.B.C or M.F.C were 
defined as the lowest concentration of test sample at which 99.9% 
of the microorganisms were killed. All determinations were per-
formed in triplicate and two growth controls consisting of MHB and 
SDB media with 0.5% Tween-80 were included. Gentamycin and 
nystatin served as positive controls for bacteria and fungi 
respectively. 
 
 
Determination of acute toxicity 
 
The acute toxicity test was performed according to Lorke (1983) 
and Shilpi et al. (2006). Swiss Albino mice (Weighing 20 – 25 g) of 
either sex were obtained from animal house, Bangalore University, 
Bangalore, India. The animals were kept in the departmental animal 
house at 23.0 ± 2.0oC, relative humidity 44 – 56% and light dark 
cycles of 10 and 14 h, respectively, for one week before and during 
the experiments. The animals were fed with a standard diet and 
water ad libitum. All experiments were performed in the morning 
according to current guidelines for investigations of experimental 
pain in conscious animals (Zimmerman, 1983). 

Test animals were divided into groups (n = 6 per group) which 
were administered different doses of the crude extract (50, 100, 
200, 400, 800, 1600 and 3200 mg/kg p.o). The control group 
received 1% Tween –80 in water, p.o. The general signs and symp-
toms of toxicity were observed for 24 h. 
 
 
RESULTS AND DISCUSSION 
 
The in vitro antimicrobial activity of P. acutifolia stembark 
ethanol extract against the microorganisms employed 
was assessed qualitatively and quantitatively by the 
presence or absence of inhibition zones, zone diameters, 
M.I.C and M.B.C or M.F.C values. The ethanol extract of 
P. acutifolia stembark showed great in vitro antimicrobial 
activities against all 7 bacteria and 2 yeast species 
tested. In this study, the antimicrobial activities of ethanol 
extract were compared with standard antibiotics such as 
gentamycin and nystatin used as positive controls. Re-
sults from the antimicrobial disc diffusion assay were 
furnished in Table1. The data indicated that Gram – posi-
tive e. faecalis was the most sensitive strain tested to the 
ethanol extract of P. acutifolia stembark with the greatest 
inhibition zone of 21 mm. The B. subtilis and S. aureus 
were also found to be more sensitive with inhibition zones 
of 26 and 26 mm respectively. The ethanol extract of P. 
acutifolia stembark also showed excellent activity against 
tested Gram – negative bacteriae. E. coli was the most 
sensitive organism among Gram – negative bacteria with 
the inhibition zone of 33 mm more than that of standard 
gentamycin positive control. K. pneumoniae, P. aeru-
ginosa and S. typhimurium also exhibited significant 
sensitivities to the tested ethanol crude extract with the 
inhibition zones of 18, 16 and 20 mm respectively. The 
ethanol extract of P. acutifolia stembark also exhibited 
the highest antifungal activity against Aspergillus niger 
and C. albicans with the inhibition zones of 19 and 20 
mm respectively. 

The results of the M.I.C and M.B.C or M.F.C were 
shown in Table 2. The data indicated that the ethanol ex-
tract of P. acutifolia stem bark exhibited significant  levels 
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Table 1. Antimicrobial activity of the ethanol extract of P. acutifolia stembark (11.8% 
yield) by disc diffusion method. 
 

Ethanol extract* Antimicrobial agents  
Microorganisms Inhibition zone (mm) Inhibition zone (mm) 

Gram – positive  Gentamycin a 
Bacillus subtilis 26 26 
Enterococcus faecalis 21 18 
Staphylococcus aureus 26 27 
Gram – negative   
Escherichia coli 33 31 
Klebsiella pneumoniae 18 19 
Pseudomonas aeruginosa 16 19 
Salmonella typhimurium 20 28 
Fungi  Nystatin b 
Aspergillus niger 19 20 
Candida albicans 20 23 

 

Values are mean of triplicates. 
*Ethanol extract concentration (2.5 mg/ disc) 
aGentamycin (30 �g/disc)  
bNystatin (30 �g/disc) 

 
 
 

Table 2. Antimicrobial activity expressed as minimum inhibitory concentration (MIC) and 
minimum bactericidal or fungicidal concentration (MBC/MFC) of ethanol extract of P. 
acutifolia stembark by broth microdilution method. 
 

Ethanol Extract* Antimicrobial agents  
Microorganisms MICa MBC / MFCb MICa MBC / MFCb 

Gram-positive   Gentamycin 
Bacillus subtilis 250 250 0.5 2.0 
Enterococcus faecalis 125 250 1.5 12.0 
Staphylococcus aureus 125 250 0.25 10.0 
Gram-negative     
Escherichia coli 125 250 0.02 2.0 
Klebsiella pnumoniae 250 500 0.08 6.0 
Psuedomonas aeruginosa 125 250 0.05 10.0 
Salmonella typhimurium 250 250 1.0 2.0 
Fungi   Nystatin 
Aspergillus niger 125 250 0.50 2.0 
Candida albicans 125 250 1.5 2.0 

 

Values are mean of triplicates. 
*Ethanol extract yield (11.8 %). 
aMinimal Inhibitory Concentration in �g / mL. 
b Minimal Bactericidal or Fungicidal Concentration in �g / mL. 

 
 
 
of antimicrobial activity against the investigated bacteriae 
and fungi. The inhibitory properties of the crude ethanol 
extract were observed with in a range of concentrations 
from 125 to 250 �g/ml. Maximum activity was observed 
against the Gram – positive strains such as E. faecalis 
and S. aureus, the Gram – negative strains such as E. 
coli and P. aeruginosa and the yeasts such as C. 
albicans and A. niger with M.I.C. value of 125 and 
M.B.C/M.F.C value of 250 �g/mL to the tested ethanol 
extract. Most antibacterial medicinal plants attack Gram-
positive strains while few are active against Gram–nega-

tive bacteria (Herrera et al., 1996; Meng et al., 2000; 
Srinivasan et al., 2001). P. aeruginosa is a serious pro-
blem to the world with its multidrug resistant properties 
(Tacconelli et al., 2002). However, our results showed 
that Gram – negative bacteria such as P. aeruginosa 
showed the significant MIC of 125 and inhibition zone of 
16 mm to the tested ethanol extract. 

Lethal effects were not observed within 24 h after the 
administration of the ethanol extract of P. acutifolia stem-
bark at any of the doses used, even at the highest dose 
tested (3200 mg/kg).  There fore, the lethal dose (LD  50) 
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of the ethanol extract in mice could not be deter-mined. 
There were no previous published reports on the antimi-
crobial activity of P. acutifolia and therefore our results 
can be considered as the first report. Further investi-
gation to obtain information on chemical composition, to 
purify and determine the structures of active principles 
has been in progress in our laboratory. 
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