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Abstract- Studies on the antimicrobial activities of medicinal plants have clearly become a progressive trend. With advances in laboratory
techniques, renewed interest in the field and the scientific validation of the traditional use, the possibility now exists to bring traditional medi-
cine to such a level of recognition that it becomes an accepted alternate regimen to western healthcare systems. Due to the indiscriminate use
of antimicrobial drugs, the microorganisms have developed resistance to many antibiotics. It appears that the real need for the future will be
agents to treat the drug-resistant Gram-negative pathogens. Therefore there is a need to develop alternative antimicrobial drugs for the treat-
ment of infectious diseases. One of the approaches is to screen local medicinal plants for possible antimicrobial properties. It is expected that
plant extracts showing target sites other than those used by antibiotics will be active against drug-resistant microbial pathogens. However,
very little information is available on such activity of medicinal plants. After a detailed literature survey of Ayurvedic texts and published re-
search articles, for present study, 3 Indian medicinal plants belonging to the families Apocynaceae (Plumeria obtusa), Rubiaceae (Ixora alba)
and Myrtaceae (Psidium guajava ) were shortlisted for the present study. These were screened for their antimicrobial properties against path-
ogens including Staphylococcus aureus, Pseudomonas aeruginosa, Salmonella paratyphi, Escherichia coli, Shigella dysenteriae, Vibrio chol-
erae, Haemophilus parahaemolyticus, Proteus mirabilis, Proteus vulgaris, Cryptococcus neoformans and Candida albicans.
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Introduction crobial activity. One approach is to screen local medicinal plants for
possible antimicrobial properties. Medicinal herbs represent a rich

Infectious diseases continue to be a major challenge in the South source from which novel antibacterial and antifungal chemothera-

East Asia (SEA) Region. They are estimated to be responsible for . )
about 40% of the 14 million deaths annually in the Region and ac- peutic agents may be obtained.

count for 28% of the global burden of infectious diseases. Of 350 Role of medicinal plants is dual in the development of new drugs:
million lives that are lost due to communicable diseases globally, o They may become the base for the development of a medicine,
SEA Region accounts for 89 million. The brunt is mainly borne by a natural blueprint for the deve|opment of new drugs, or;

children, women and marginalized sections of society. Children « A phytomedicine to be used for the treatment of disease

show greater vulnerability. Infectious diseases represent 7 out of 10 ) -

top causes of child deaths in developing countries, and account for Each of these plants of genus Ixora, Plumeria and Psidium has

nearly 60% of all such deaths’[1]. _been reported t.o have rqeghcmal value in terms of .antl-
inflammatory, anticancer, antidiarrhoeal or antibacterial activity. It

was therefore decided to study the antimicrobial activity of hot

methanolic extracts of barks of /. alba and P. obtusa, and leaves of

P. guajava plants, in vitro, by using various pathogenic bacteria.

Anti-microbial agents are undeniably one of the most important
therapeutic discoveries of the 20t century. However, with the
‘antibiotic era’ barely five decades old, mankind is now faced with
the global problem of emerging resistance in virtually all pathogens

[2]. Presently in the developing countries, synthetic drugs are not Review of Literature

only expensive and inadequate for the treatment of diseases but
are also often with adulterations and side effects [3].
About 80 % of the world population relies on botanical preparations

as medicines to meet their health needs [4,5]. In recent years there
has been a growing interest to evaluate plants possessing antimi-

The flowers of /. coccinea Linn. have been used in traditional Indian
systems of medicine for dysentery, healing of ulcers and, also, for
an anti-tumour activity. Reports are available on antibacterial effect
of ether and methanolic extracts of leaves of I. coccinea Linn. [6]
and bark powder of I. brachiata Roxb., [7] but no reports were found
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on the antibacterial activity of methanolic extract of bark of /. alba.

Methanolic extracts of P. acuminata as well as P. alba have been
studied for their antimicrobial activity [8]. It is also reported to be
used in asthma, malaria, gonorrhea, fever, and as a cathartic, uretic
and haemogogue [9]. Antimicrobial activity of essential oils present
in its flowers have been reported [10].

Antibacterial effect of methanolic extract of leaves of Psidium guaja-
va has been studied by many scientists. Psidium guajava sprout
extract (young leaves of P. guajava) showed antibacterial activity
against S. aureus and E. coli and complete inhibition of S. epider-
midis and S. typhimurium [11,12]. P. guajava extracts have been
tested for antimicrobial activities against different species of diar-
rhoeagenic Salmonella, Shigella, and also E. coli [13]. Guava
sprouts have been used in Brazilian medicine for gastrointestinal
disorders, the antimicrobial activity of P. guajava showed inhibition
of E. coli and S. aureus, S. typhi, S. flexneri and S. dysenteriae
[14,15]. The work was also reported for P. guajava extracts against
dermatophytes Trichophtyon tonsurans, Trichophyton rubum, and
Microsporum fulvum [16]. Extracts from the bark of P. guajava
were found to be more efficient than leaf extracts in inhibiting the
dermatophytes [17-20]. Anticough and antimicrobial activities of P.
guajava leaf extracts; showed that phytomedicines are effective in
treating a number of infectious diseases [21]. Numerous publica-
tions have documented the antibacterial and antifungal potency of
flavonoids [22-24]. This activity was attributed mostly to the ability of
flavonoids to complex with bacterial cell wall and therefore, inhibit-
ing the microbial growth [23].

Material and Methods

Twigs I. alba and P. obtusa, and P. guajava were collected and
mounted on Herbarium. These were identified from BSI (Botanical
survey of India) Herbarium. Plant extracts were prepared from bark
of I alba and P. obtusa, and leaves of P. guajava using soxhlet

apparatus (methanol) The dried plant extracts (Hot methanolic ex-
tract - HME) were reconstituted in methanol up to a concentration of
50 mg/ml during the present study. In order to screen and deter-
mine antibacterial effects of selected plant extracts and phytochemi-
cals, 18 organisms representing different groups were used. The
selection of organisms was mainly based on their reported patho-
genic activities. The cultures of bacteria were maintained on appro-
priate agar slants, and stored at 4°C till use throughout the study
and used as stock cultures.

During the present investigations dehydrated culture media, pro-
cured from Hi-media Laboratories Pvt Limited, Mumbai were used.
The agar-cup method was found to be the suitable diffusion tech-
nique for testing aqueous suspensions of plant extracts.

Minimum Inhibitory Concentrations (MIC) is the least amount of
antimicrobial that will inhibit growth of an organism after overnight
incubation. The MICs are mainly used to determine antibiotic sensi-
tivities of infectious organisms. MICs are used as reference points
in the evaluation and comparison of new and existing antimicrobial
agents.

There exist different ways of expressing the biological activity of
plant extracts based on the technique used. The agar diffusion
method led to results being given in terms of diameter of the inhibi-
tion zone (mm) while the micro-dilution method yield MIC values,
i.e. the minimum concentration at which inhibition is observed (mg/
ml).

Results

The [Table-1] summarizes the results of the initial screening of indi-
vidual extracts of selected plants at 50 mg/ ml concentration and
when used in combination using Agar cup diffusion method [Plates-
1](a-r). The HME of bark of /. alba was found to be very effective
against almost all the pathogens tested except against S. py-
ogenes.

Table 1- Antimicrobial activities of Hot methanolic extracts (50 mg / ml) to determine of selected plants using the agar diffusion method.

List of microorganisms

Control (Methanol)

Ixora alba

S. aureus NTCC 3750 NI 18+0.80
S. aureus MTCC 96 NI 14+0.66
S. aureus MTCC 25923 NI 15+0.88
MRSA Strain (Lab. isolate) NI 16+0.49
P. aeruginosa MTCC 1688 NI 14+0.41
P. aeruginosa MTCC 424 NI 21+0.63
E. coli MTCC 1687 NI 13+0.52
E. coli MTCC 10148 NI 14+0.63
P. mirabilis (Lab. isolate) NI 1440.20
P. vulgaris (Lab. isolate) NI 1440.32
S. typhi MTCC 733 NI 17+0.61
K. pneumoniae MTCC 109 NI 1440.80
S. dysenteriae (Lab. isolate) NI 15+0.67
S. pyogenes (Lab. isolate) NI 13+0.71
V. cholerae (Lab. isolate) NI 13+0.20
H. parahaemolyticus (MTCC 1776) NI 20+0.84
C. albicans MTCC 183 12+0.63 3240.20
C. neoformans NCIM 3542 12+0.75 37+0.52

Zone of Inhibition (diameter in mm)

Plumeria obtusa Psidium guajava Combination
16+0.41 22+0.49 20+0.67
14+0.49 17+£0.41 17+0.42
15+0.32 20+0.49 19+0.42
14+0.42 20+0.63 20+0.20
14+0.41 16+0.67 18+0.82
14+0.80 24+0.49 25+0.76
14+0.66 14.5+0.32 17+0.49
13+0.75 18+0.63 15+0.41
16+0.41 19+0.41 19+0.20
18+0.63 22+0.63 17+0.63
18+0.20 16+0.63 19+0.84
15+0.61 18+0.32 18+0.82
17+0.55 24+0.71 24+0.54
14+0.20 19+0.32 25+0.61
15+0.80 19+0.32 20+0.80
19+0.32 26+0.32 211042
16+0.26 14+0.42 17+0.88
20+0.49 13+0.20 21+0.61

NI- No inhibition; Values are mean+SD of three experiments in triplicate.

|| Bioinfo Publications ||

International Journal of Microbiology Research
ISSN: 0975-5276 & E-ISSN: 0975-9174, Volume 7, Issue 3, 2015

657



Talpade M.B., Chachad D.P.,

The HME of bark of P. obtusa was found to be effective against a
majority of the bacteria tested, but it exerted a very limited effect on
E. coli, P. vulgaris and K. pneumoniae. The HME of leaves of P.
guajava was found to be effective against all the bacteria tested but
had little effect on C. albicans, and C. neoformans.

Singh A. and Bhagwat A.M.

A combination of the HME of the bark of P. obtusa and the leaf
extract of P. guajava, (1:1), was found to be effective against all the
pathogens tested.

These results are also presented in the graphical representation in
[Fig-1] and [Fig-2].
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Fig. 1- Antimicrobial activity of HME of /. alba compared with methanol as control at 50 mg/ml against various pathogens
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Fig. 2- Antimicrobial activity of HME of P. obtusa and P. guajava compared with combination of their extracts, (1:1) at 50 mg/ml against various
pathogens
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Plates 1(a-r)- Antifungal activity of hot methanolic extracts of selected plants against S. aureus (MTCC 3750), S. aureus (MTCC 96), S. aureus
(MTCC 25923), MRSA (lab. strain) P. aeruginosa (MTCC 1688) , P. aeruginosa (MTCC 424), E. coli (MTCC 1687), E. coli (MTCC 10148), S.
pyogenes (lab. strain), P. mirabilis (lab. strain), P. vulgaris (lab. strain), S. typhi (MTCC 733), H. parahaemolytic (MTCC) , K. pneumoniae
(MTCC 109), S. dysenteriae (lab. Strain), V. Cholera (lab. Strain), C. albicans (MTCC 183), C. neoformas (NCIM 3542) respectively.
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MIC values of the selected plant extracts using the broth dilution
method are presented in [Table-2]. The results shown in this table
are based on the presence of growth or no growth on the plate.

Talpade M.B., Chachad D.P., Singh A. and Bhagwat A.M.

Table 2- Screening of Hot methanolic extracts to determine MIC
values of the extracts of the selected plants using the broth dilution

method.

List of microorganisms

MIC Values (mg/ml)

Ixora alba Plumeria obtusa Psidium guajava

Bacterial Susceptibility Index (BSI) values (Table 4) are useful in
evaluating the susceptibility of the different strains of bacteria to-
wards the plant extracts being investigated. Amongst the organisms
tested during the present study, S. aureus, P. aeruginosa, P. mira-
bilis, P. vulgaris, S. typhi, K. pneumoniae, S. dysenteriae, H. para-
haemolyticus and C. albicans were found to be susceptible to all the
hot methanolic extracts of the plants investigated (100% susceptibil-
ity) on the other hand E. coli, V. cholerae and C. neoformans were
found to have a susceptibility index at 75%.

Table 4- Screening for Bacterial susceptibility index, BSI
List of microorganisms BSI

S. aureus NTCC 3750 10 6 0.5
S. aureus MTCC 96 10 5 0.6
S. aureus MTCC 25923 30 20

MRSA Strain (lab. isolate) 6 2 2
P. aeruginosa MTCC 1688 2 6 0.5
P. aeruginosa MTCC 424 8 8 2
E. coli MTCC 1687 20 15 6
E. coli MTCC 10148 7 4
P. mirabilis (lab. isolate) 10 2
P. vulgaris (lab. isolate) 20 4

K. pneumoniae MTCC 109
S. dysenteriae (lab. isolate)

6
9
5
S. typhi MTCC 733 3 3 0.5
7
5
V. cholerae (lab. isolate) 4
4

H. parahaemolyticus (MTCC 1776) 0.6
C. albicans MTCC 183 0.7 4 10
C. neoformans NCIM 3542 0.6 2 4

Discussion

[Table-3] records total antimicrobial potency of the hot methanolic
extract of the selected plants in terms of percentage activity. From
the table it can be observed that the total antimicrobial potency of /.

alba, P. obtusa and P. guajava was found to be 88.89 %, 94.44 %
and 94.44 %, respectively. The combination of extracts of P. obfusa
and P. guajava proved to be most effective as the total antimicrobial

potency was found to be 100%.

Percent activity values recorded, give further support to the folkloric
use of these plants in the treatment of infectious diseases as the
values in general were found to be above 85% (Table 4). Hot meth-
anolic extract of the combination of, Plumeria obtusa and Psidium
guajava, 1:1 in particular showed notable efficiency (100% activity)
against some of the bacterial strains used. Many phytomedicines
exert their beneficial effects through the additive or synergistic ac-
tion of several chemical compounds acting at single or multiple

target sites [25].
In the present study, the results indicate that the combined effect of
the plant extracts have an antibacterial enhancement (synergistic
effects) against some of the pathogenic bacteria tested viz, P. aeru-
ginosa, S. typhi, E. coli, S. pyogenes and the fungi, C. albicans and
C. neoformans.

S. aureus NTCC 3750 100
S. aureus MTCC 96 100
S. aureus MTCC 25923 100
MRSA Strain (lab. isolate) 100
P. aeruginosa MTCC 1688 100
P. aeruginosa MTCC 424 100
E. coliMTCC 1687 75

E. coliMTCC 10148 75

P. mirabilis (lab. isolate) 100
P. vulgaris (clinical isolate) 100
S. typhi MTCC 773 100
K. pneumoniae MTCC 109 100
S. dysenteriae (lab. isolate) 100
V. cholerae (lab. isolate) 75

H. parahaemolyticus (MTCC 1776) 100
C. albicans MTCC 183 100
C. neoformans NCIM 3542 75

Conclusion

The results of this study have clearly indicated that HME of the bark
of extract of I. alba have shown a very significant antifungal activity
compared to antibacterial activity. Hot methanolic bark extract of P.
obtusa shows promising antimicrobial activity whereas hot meth-
anolic leaf extract of P. guajava exhibited much better antibacterial
activity as against antifungal activity.

An important observation made during the present study was that
all the three plant extracts are highly effective against P. aerugino-
sa, an important Gram negative pathogen as well as S. aureus an
important Gram positive pathogen. This can be considered as an
important observation as P. aeruginosa, an opportunistic pathogen
and S. aureus have been found to be resistant to a variety of known
antibiotics. On the basis of the results obtained, it can be concluded
that the crude extracts of all the selected plants used in the present

study exhibit good antimicrobial activity against both Gram positive
as well as Gram negative organisms, indicating these extracts are

broad spectrum in nature.

Table 3- Antimicrobial potency of the extracts of the selected plants
in terms of percent activity.

Percent activity (%)
Ixora alba
Plumeria obtuse
Psidium guajava 94.44
Combination Plumeria obtusa + Psidium guajava, 1:1 100

Conflicts of Interest: None declared.

References

[1] World Health Organization (2005) World Health Report, Gene-
va, 120-125.

[2] Peterson L.R., Dalhoff A. (2004) Journal of Antimicrobial Chem-
otherapy, 53, 902-905.

[3] Shariff Z.U. (2001) Modern Herbal Therapy for Common Ail-
ments, Nature Pharmacy Series, United Kingdom, 9-84.

International Journal of Microbiology Research
ISSN: 0975-5276 & E-ISSN: 0975-9174, Volume 7, Issue 3, 2015

|| Bioinfo Publications ||

662



Anti-Microbial Activity of Ixora alba, Plumeria obtusa and Psidium guajava

[4] Natesh S. (2000) Biotechnology in the conservation of medici-
nal and aromatic plants, Biotechnology in Horticulture and Plan-
tation Crops, Malhotra Publishing House, New Delhi, India, 548-
561.

[5] Heinrich M., Heneka B., Ankli A., Rimpler H., Sticher O. & Kosti-
za T.(2005) Journal of Pharmacy and Pharmacology, 57, 1081
-1085.

[6] Annapurna J., Amarnath P.V.S., Amar Kumar D., Ramakrishna
S.V. & Raghavan K.V. (2003) Fitoterapia, 74, 291-293.

[7] Poojari M., Padyana S. & Rao B.R. (2009) Journal of Chemis-
try, 6(3), 625-628.

[8] Radha R., Sivakumar T. & Arokiyaraj S. (2008) Research J.
Pharm. and Tech., 1(4).

[9] Wuttidhammaved W. (1997) The Encyclopedia of Medicinal
Plants of Thailand: The Thai Traditional Medicine, The O-dien
Store Publishing Co., Ltd, Bangkok, Thailand, 681.

[10]Sulaiman S.F., Yaacob S.S., Tan M.L. & Tengku Muhammad
T.S. (2008) Journal of Bioscience, 19(2), 1-7.

[11]Vieira R.H.S., Rodrigues D., Goncalves F.A., Menezes F.G.R.,
Aragao J.S. & Sousa O.V. (2001) Instituto de Ciencias do Mar-
UFC, Ceara, Braxzil. Revista do Instituto de Medicina Tropical
de Sao Paulo, 43(3), 145-148.

[12]Gnan S.0. & Demello M.T. (1999) Journal of Ethnopharmacolo-
gy, 68, 103-108.

[13]Lin F., Hasegawa M. & Kodama O. (2003) Bioscience, Biotech-
nology and Biochemistry, 67, 2154-2159.

[14]Caceres A., Cano O., Samayoa B. & Aguilar L. (1990) Journal
of Ethnopharmacology, 30(1), 55-73.

[15]Céceres A., Fletes L., Aguilar L., Ramirez O., Figueroa L., Tara-
cena A.M. & Samayoa B. (1993) Journal of Ethnopharmacolo-
gy, 38(1), 31-38.

[16]Dutta B.K., Rahman I. & Das T.K. (2000) Biomedicine, 20(3),
187-189.

[17]Lutterodt G.D. (1989) Journal of Ethnopharmacology, 25(3),
235-247.

[18]Lutterodt G.D. (1992) Journal of Ethnopharmacology, 37, 151-
157.

[19]Tona L., Kambu K., Ngimbi N., Cimanga K. & Vlietinck A.J.
(1998) Journal of Ethnopharmacology, 61(1), 57-65.

[20]Tona L., Kambu K., Ngimbi N., Mesia K., Penge O., Lusakiban-
za M., Cimanaga K., De Bruyne T., Apers S., Totte J., Pieters L.
& Vlietinck A.J. (2000) Phytomedicine, 7(1), 31-38.

[21]Jaiarj P., Khoohaswan P., Wongkrajang Y., Peungvicha P.,
Suriyawong P., Saraya M.S. & Ruangsomboon O. (1999) Jour-
nal of Ethnopharmacology, 67(2), 203-212.

[22]Bruneton J. (1999) Pharmacognosie: Phytochimie, Plantes
médicinales, Tec & Doc, Paris, 309-354.

[23]Cowan M.M. (1999) Clinical Microbiology Reviews, 12, 564-
582.

[24]Kuete V., Eyong K.O., Folefoc G.N., Beng V.P., Hussain H.,
Krohn K. & Nkengfack A.E. (2007) Pharmazie, 62, 552-556.
[25]Adwan G., Abu-Shanab B., Adwan K. & Abu-Shanab F. (2006)

Turk Journal of Biology, 30, 239-242.

International Journal of Microbiology Research
ISSN: 0975-5276 & E-ISSN: 0975-9174, Volume 7, Issue 3, 2015

|| Bioinfo Publications || 663



