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SHORT COMMUNICATION
Antimicrobial activity of leaves extracts of Diplazium muricatum and Diplazium
travancoricum on poultry pathogens
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ABSTRACT
The development of the Indian poultry industry in general, Namakkal, Tamil Nadu, layer industry in particular, is
remarkably fast and it is growing on leaps and bounds with respect to poultry egg production. The layer birds in poultry
were affected by bacterial pathogens. However, antimicrobial activities of Diplazium muricatum and Diplazium
travancoricum were examined using agar diffusion method against E. coli, Bacillus and Klebsiella isolated from poultry
litter collected from poultry farms. The experimental studies revealed, the crude extracts of Diplazium muricatum and D.
travancoricum used in this study were inhibited the growth of microorganisms and zone of clearance ranged from 9 to 16
mm. The results indicated that D. muricatum and D. travancoricum had the potential antimicrobial compounds and great
potential to use as a feed ingredient to prevent the pathogens.
Keywords: Poultry litter, Crude Extracts, E. coli, Bacillus, Klebsiella

_______________________________________________________________________________________________

INTRODUCTION
Many States in the world rely upon the poultry industry for
a substantial portion of their agricultural income. The
diseases of bacterial etiology present important factors in
poultry production, therefore the sources of spreading the
infection in poultry flocks and possible economic losses,
which they induce, need to be investigated. Great
agglomeration of poultry at poultry houses induce
increased pathogenicity of some microbial agents,
especially bacteria which could cause infection with high
rate of morbidity and mortality.
Zoonotic potential of some microbial agents like E.
coli present a special epidemiological problem in poultry
breeding. Those agents pose a permanent risk for human
health, mostly to people who work with poultry or to the
consumers who eat contaminated poultry meat or eggs.
Processing of poultry litter is necessary for
destruction of potential pathogens, improvement of
handling and storage characteristics and maintenance or
enhancement of palatability (Fontenot, 2000). Pathogenic
microbial organisms gain access to the animal body
through contaminated feed and water (Youdeowei et al.,
1999). The presence of these pathogenic microorganisms
impact negatively on feed utilization and physiological
functions with in the animal system (Ngodigha et al.,
2009). Poultry litter has useful properties as a fertilizer and

soil amendment and has been used for many years in the
production of a range of crops and products for human
consumption. However concerns exist regarding litter
contaminants including heavy metals and pathogens
(Runge et al., 2007).
Medicinal plants are gifts of nature to cure limitless
number of diseases among human beings (Bushra et al.,
2003). The abundance of plants on the earth’s surfaces
has led to an increasing interest in the investigation of
different extracts obtained from traditional medicinal plants
as potential sources of new antimicrobial agents (Bonjar
et al., 2004). The two Diplazium muricatum and Diplazium
travancoricum are among widely distributed in many
countries. Bacterial infection of navel area is one of the
most common causes of mortality in chicks during the first
week after hatching (Pattison et al., 2008). Several
bacteria such as Proteus, Enterobacter spp.,
Pseudomonas, Streptococcus, Clostridium and Bacillus
species have been isolated from yolksac infection of birds
(Cotes et al., 2004). E. coli is the most common
contaminants of yolk sacs in chickens and about 70% of
chicks with omphalitis has this bacterium in their yolk sacs
(Saif et al., 2008). Escherichia coli is a ubiquitous
pathogen distributed throughout the world that causes
significant economic losses to commercially produced
poultry (Skyberg et al., 2003). The sole species with in the
large bacterial family Bacillaceae which is classified as
being pathogenic for man and higher animals is Bacillus
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anthracis, the etiological agent of anthrax. Bacillus cereus,
however, has been shown to produce fatal infection when
infected in large number in small laboratory animals
(Clark, 1937). Klebsiella pneumoniae has been reported
as one of the bacteria infecting the yolk sacs and causing
embryos and chicks mortalities during their first week of
life (Orajaka and Mohan, 1985).
Food- producing animals acquire these pathogens by
ingestion. Contamination of animal feed before arrival it
and while on the farm contributes to infection and
colonization of food-producing animals with these
pathogens. Pathogens can then be transmitted through
the food chain to humans and cause human food borne
illness (John et al., 2002).
Medicinal plants have been used since centuries to
treat various diseases in man and animals. It is not
surprising, therefore, that several herbal agents have
been empirically used in poultry birds and other animals
(Jahan et al., 2008). The present study was carried out
with the objective to evaluate the growth promoting
efficacy of some medicinal plants and their influence on
the poultry industry performance.
MATERIALS AND METHODS
Collection of plant materials
The leaves of Diplazium muricatum and Diplazium
travancoricum were collected in large quantities from the
forest of Tirunelveli hills, Kothayar, Western Ghates, Tamil
Nadu and India in mid March. The plants were identified
by Dr. M. Johnson of Department of Plant Biology and
Plant Biotechnology, St. Xaveirs College (Autonomous),
Tirunelveli, Tamil Nadu, India. A voucher specimen of the
leaves was deposited at the hebarium of the Department
of Plant Biotechnology, St. Xaveirs College (Autonomous),
Tirunelveli for future reference.
Preparation of crude extracts
The leaves of Diplazium muricatum and Diplazium
travancoricum were shade dried and powdered. A 30 g of
powder was used to extraction of antimicrobial
compounds using non-polar to polar solvents viz acetone,
isopropanol, ethanol, distilled water and aqueous Soxhlet
apparatus for 18 h. After extraction they were collected
and these extracts were then poured into Petri dishes.
Then kept for air dry and stored it in a refrigerator used for
further analysis. These extracts were dissolved in DMSO
(100%), (200-300 mg/mL) to make the final concentrations
and kept in refrigerator till used.
Collection of poultry litter sample
Litter samples were collected from various poultry farms in
Namakkal, Tamil Nadu, India, then pooled into a sterile
plastic bag. To prevent cross contamination, surgical shoe
and latex gloves were used. Samples were placed in an
ice chest with ice packs during transport to the laboratory.

Plating and Identification
Each poultry litter sample was mixed in the sealed plastic
bag by vigorously agitating the bag by hand for 1 min.
Five samples of litter were then placed in 45 mL of 0.1%
peptone water in a sterile 50 mL polypropylene conical
tube, and vortexed for 1 min (Islam et al., 2004). One mL
of each sample was serially diluted using 0.1% peptone
water and 0.1 mL portions of each dilution were plated in
Sterile Eosin methylene blue agar (EMB), Nutrient agar
and MacConkey (MC) agar medium. Plates were
incubated for 24 h at 37 °C. After incubation, the colonies
on EMB, MC agar and nutrient agar were selected and
confirmed by standard methods. Stock cultures were
isolated from poultry litter of E. coli, Bacillus sp. and
Klebsiella sp. were subcultured and maintained in nutrient
broth at 4 °C.
Evaluation of Antimicrobial Activities
The agar diffusion method was used for the antimicrobial
evaluations. Wells of 6 mm diameter were punched into
the sterile Mueller Hinton agar with the test
microorganisms and filled with 200-300 mg/mL of plant
extracts. The plates were incubated for 24 h at 37 °C
(Haripriya et al., 2010). Antimicrobial activity was
evaluated by measuring the inhibition zone in millimeter in
diameter and recorded.
RESULTS AND DISCUSSION
The strains of E. coli, Bacillus sp. and Klebsiella sp. were
isolated from poultry litter and identified by standard
microbiological method as shown in Table 1. A total of
four extracts from two plant species were investigated
against these isolated poultry pathogens. The
antimicrobial activities of the crude extracts of Diplazium
muricatum (D. muricatum) and Diplazium travancoricum
(D. travancoricum) against the test pathogen were shown
in Table 2 and Table 3. As Tables 2 indicating, the
extracts of acetone of D. muricatum showed higher
antimicrobial activity to E. coli, Bacillus sp. and Klebsiella
sp. (11-16 mm, 11-15 mm, 9-11 mm). The isopropanol
extracts of D. muricatum also showed increased
antimicrobial activity against E. coli, Bacillus sp. and
Klebsiella sp. (12-16 mm, 11-14 mm, 11-13 mm).
The ethanol extracts D. muricatum of also exhibiting
good antimicrobial activity against poultry pathogens as E.
coli, Bacillus sp. and Klebsiella sp. (11-14 mm, 11-15 mm,
11-13 mm). The water extracts of D. muricatum also had
higher inhibitory effects on three microorganisms (11-14
mm, 9-12 mm, 10-13 mm, 11-13 mm) in this study.
All the four extracts such as acetone, isopropanol,
ethanol and water of D. travancoricum showed also good
activity against E. coli, Bacillus sp. and Klebsiella sp. from
the Tables 3. The acetone extracts showed 12-16 mm,
12-16 mm, and 10-11 mm; isopropanol extracts showed
11-14 mm, 12-15 mm and 10-11 mm against E. coli,
Bacillus sp. and Klebsiella sp. The ethanol extracts
showed 12-16 mm, 12-16 mm and 10-12 mm; water
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Table 1: Identification of poultry bacterial pathogens
Biochemical Test
Cultural Characteristics
Gram stain
Shape
Catalase Test
Citrate Utilization
Oxidase Test
Indole Production
Motility
MR Reaction

E. coli
Green colony
Short rod
+
+
+
+

Bacillus sp.
White Waxy
+
Rod
+
+
-

Klebsiella sp.
Slimy White
Rod
+
+
-

+: Positive reaction; -: Negative reaction

Table 2: Antimicrobial activity of plant extracts of D. muricatum against E. coli, Bacillus sp. and Klebsiella sp.
Solvents
Acetone
Isopropanol
Ethanol
Water

Zone of inhibition (mm) (SD)
Bacillus sp.
Klebsiellasp.
B- D
X
B- D
X
B- D
13.66±0.14
13±0.0
10±0.0
14±0.0
12.66±0.14
10±0.0
12.33±0.1
13±0.0
12±0.0
12.33±0.1
11.33±0.1
12±0.0

E. coli
X
-

X: Control; B: 200 mg/mL; C: 250mg/mL; D: 300mg/mL (Plant extracts)

Table 3: Antimicrobial activity of plant extracts of D. travancoricum against E. coli, Bacillus sp. and Klebsiella sp.
Solvents
Acetone
Isopropanol
Ethanol
Water

X
-

Zone of inhibition (mm) (SD)
E. coli
Bacillus sp.
Klebsiellasp.
B- D
X
B- D
X
B- D
14±0.0
14±0.0
10.33±0.1
12.33±0.14
13.33±0.1
10.33±0.1
14±0.0
14.66±0.14
11±0.0
10.66±0.14
12.33±0.14
11±0.0

X: Control; B: 200mg/mL; C: 250mg/mL; D: 300mg/mL (Plant extracts)

extracts showed 9-12 mm, 11-14 mm and 10-12 mm
against E. coli, Bacillus sp. and Klebsiella sp.
This is the first study on this plant regarding poultry
pathogens. Medicinal plants compete with the synthetic
drugs. As the world is becoming more advanced, new
diseases are emerging in animals and human beings by
irrational use of antimiocrobial growth promoters. Finally
we conclude that the effect of D. muricatum and D.
travancoricum plant extracts revealed that reduce
pathogenicity isolated from poultry farms.
Further evaluation of the antimicrobial properties of
these extracts against a more extensive panel of microbial
agents is warranted. Likewise, purification and
identification of the bioactive components is needed to
examine the mechanisms of action of these agents. Whilst
the extracts examined in this report appear promising.
ACKNOWLEDGEMENTS
The authors thank the management of Muthayammal
Educational Charitable Trust for providing facilities to carry
out this work.

REFERENCES
Bonjar Gills, G. H. S. and Farrokhi, P. R. (2004).
Antibacillus activity of some plants used in traditional
medicine of Iran. Nigerian Journal of Natural Products
and Medicine 8, 34-39.
Clark, F. E. (1937). The relation of Bacillus siamensis and
similar pathogenic spore forming bacteria to Bacillus
cereus. Journal of Bacteriology 33, 435-443.
Cotes, C. R., Isaias, G. T., Cuello, C. L., Flores, J. M.
V., Anderson, R. C. (2004). Bacterial isolation rate
from fertile eggs, hatching eggs and neonatal broilers
with yolksac infection. Latin American Journal of
Microbilogy. 46, 12-16, PMID : 17061521.
Fontenot, J. P. (2000). Utilization of poultry litter as feed
for beef cattle. Animal Residual Management 19,
234-252.
Haripriya, D., Selvan. N., Jeyakumar. N., Periasamy.
R., Marimuthu. J., Irudayaraj. V. (2010). The effect
of extracts of Selaginella involvens and Selaginella
inaequalifolia leaves on poultry pathogens. Asian
Pacific Journal of Tropical Medicine. 3(9), 678-681.

117

ISSN (print): 1823-8262, ISSN (online): 2231-7538

Mal. J. Microbiol. Vol 7(2) 2011, pp. 115-118

Islam, M., Jennie, M., Doyle, M. P., Sharad, P. C.,
Millner, P., (2004). X. Jiang. Persistence of
Salmonella enterica serovar typhimurium on lettuce
and parsley and in soils on which they were grown in
fields treated with contaminated manure composts or
irrigation water. Food Borne Pathogens and Diseases
1, 27-35.
Jahan Zab. A., Ahsan ul. H., Muhammad. Y., Tanveer.
A., and Saizamin. K. (2008). (2008). Evaluation of
different medicinal plants as growth promoters for
broiler chicks. Sarhad Journal of Agriculture 24(2),
331-337.
John. A., Patricia. M., and Frederick. J. (2002).
Bacterial contamination of animal feed and its
relationship to human food borne illness. Food Safety
35, 859-865.
Ngodigha, E. M., Owen, O. J. (2009). Evaluation of the
bacteriological characteristics of poultry litter as feed
stuff for cattle. Scientific Research and Essay 4(3),
188-190.
Orajaka, L. J. and Mohan, K. (1985). Aerobic bacterial
flora from dead-in-shell chicken embryos from
Nigeria. Avian Diseases 29, 583-589.
Pattison, M., McMullin, P. E., Bradbury, J. M.,
th
Alexander, D. J. (2008). Poultry Diseases. 6 edn.
Sounders Elsevier, London. pp. 141-142.
Runge, G. A., Blackall, P. J., Casey, K. D. (2007).
Chicken litter issues associated with sourcing and
use. Rural Industries Research and Development
Corporation PIRDC Publication Number: 07/035.
Saif, Y. M., Fadly, A. M., Glisson, J. R., Mc Dougald, L.
th
R., Nolan, L. K. (2008). Diseases of poultry. 12 edn.
Blackwell Publication, London. pp. 703-705.
Skyberg, J. A., Horne, S. M., Giddings, C. W., Wooley,
R. E., Gibbs, P. S., Nolan, L. K. (2003).
Characterizing avian E. coli isolates with multi
complex polymerase chain reaction. Avian Diseases
47, 1441-1447.
Youdeowei, A., Ezedinma, F. O. I., Onsi, O. C. (1999).
Introduction to tropical agriculture. Longman Ltd,
Logos. pp. 20-130.

118

ISSN (print): 1823-8262, ISSN (online): 2231-7538

