


























ANTIFUNGAL POTENTIALITY OF 
RHIZOPHORA MUCRONATA 

ISOLATED FROM PLANT LEAVES 
FUNGAL PATHOGENS 
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All of the approximately 300,000 species of flowering plants are attacked by pathogenic fungi. However, a single plant species can be host to only a few fungal species, and similarly, most fungi usually have a limited host range. It is commonly recognized that several classes of phytopathogenic fungi can cause relevant yield losses of cereals. Moreover, phytopathogenic can affect 
cereal grains during storage, rendering them unfit for human 
consumption by lowering the quality and safety of the derived 
products. The antifungals comprise a large and diverse group of 
drugs used to treat fungal infections. Mangroves are one source 
of fungicidal compounds. In particular, mangrove species of the 
Rhizophoraceae family have a high concentration and diversity 
of phenols, which are reported to be effective against different 
fungal species. The objective of this study is to demonstrate 
the antifungal potentiality of Rhizophora mucronata against 
some fungal pathogens of diseased plant leaves. The current 
research indicated the potential of Rhizophora mucronata has 
applications in biocontrol agent of fungal disease in agricultural 
field. 
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INTRODUCTION 

The evolution offungal phytopathogens toward a high degree 

of specialization for individual plant species may be reflected in 

the difterent levels of specialization observed in extant plant 

fungal interactions. The establishment of fungal infections in 

cereals has several consequences, ranging from yield lowering to 

retarding their nutritive value until the contamination of grains 

with dangerous mycotoxins. The growth of phytopathogenic 

fungi in crops is also responsible for the off-flavor formation 

and production of allergenic compounds. Aspergillus, Fusarium, 

and Alt�rnaria species are the most important fungi aftecting 

the yield of small grain cereal and causing spoilage of the 

derived foodstuffs. 

Various strategies can be employed for the control of fungal 

infection, ranging from the adoption of specific agronomic 

practices to the development of resistant varieties. The chemical 

control remains now one of the major measures that can be 

implemented for the reduction of the incidence of plant disease. 

To this aim, over the past years, numerous chemical pesticides 

such as benzimidazoles, imazalil, organic, and inorganic sulfur 

compounds and oxidizing materials have been introduced to 

control the plant disease. However, the current concern has 

been raised about their extensive use because of the potential 

environmental problems, toxicity to humans, establishment 

of fungal resistant races, and sometimes high cost of such 

combinations. 
The antifungals comprise a large and diverse group of 

drugs used to treat fungal infections. These agents are usually 
classified as either systemic or topical, although these divisions 
are somewhat arbitrary since many may be administered in 
either way. The mechanisms of action of antifungals include 
inhibition of fungal membrane and cell wall synthesis, 
alterations of fungal membranes, effects on microtubules, 
and inhibition of nucleic acid synthesis. Restrictions on the 
use of synthetic fungicides have been implemented in the last 
decade, due to their negative impact on the environment and 
the rapid emergence of resistant fungal isolates. The antifungals 
comprise a large and diverse group of drugs used to treat fungal 
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infections. These agents are usually classified as either systemic 
or topical, although these divisions are somewhat arbitrary 

since many may be administered in either way. The mechanisms 
of action of antifungals include inhibition of fungal membrane 
and cell wall synthesis, alterations of fungal membranes, effects 
on microtubules, and inhibition of nucleic acid synthesis. 
Restrictions on the use of synthetic fungicides have been 
implemented in the last decade, due to their negative impact 
on the environment and the rapid emergence of resistant fungal 
isolates. Mangroves are one source of these compounds. These 
woody plants are found in tropical and subtropical intertidal 
regions, and are able to grow under extreme local environmental 
conditions including high salinity, extreme tides, strong winds 
and high temperatures, as well as muddy, anaerobic soils. These 
stress conditions promote the production of antioxidants such 
as phenols, which are used to counteract the effect of reactive 
oxygen species. Importantly, several studies have already 
reported the antifungal activity of mangrove phenolic extracts. 
In particular, mangrove species of the Rhizophoraceae family 
have a high concentration and diversity of phenols, which are 
reported to be effective against different fungal species. Several 
pathogenic species are found within the fungal genus Fusarium, 
this includes Fusarium verticillioides, the widely distributed 
causative agent of stalk, ear and root rot in maize. Aside from 
decreasing grain yield and quality, this fungus produces a 
variety of mycotoxins that contaminate maize grain, thereby 
threatening animal and human health. Chemical control of this 
fungus has b Antifungal extracts from mangrove leaves include 
alkaloids, flavonoids, fatty acids, quinones, stilbenes as well as 
terpenoids, triterpenoids and saponines. Mangrove-leaf extracts 
are nontoxic to humans and are environmentally friendly due to 
less pollutant produced. 
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Sample preparation 
Mangrove leaves were collected from mangrove forest 

located in Kadalundi, kozhikode, kerala and Diseased plant 
leaves (Guava, chilli, garden plant, pea plant, Jack fruit leaf 
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and fig leaves) were collected from home location. The leaves 
were transported to the laboratory aseptically. The samples 
were excised and subjected to a three- step surface sterilization 
procedure. The samples were cut into bits (0.5-1.0 cm), washed 

in running tap water and rinsed in 70% ethanol for 30 seconds 
then rinsed in Mercury Chloride (3-5%) for 3 minutes. Finally 
washed in sterile water 3 times thoroughly. Then air dried. 

Isolation of fungus 
Isolation technique 
Isolation of fungal species from plant leaves was done by 

dipped on Saboraud dextrose agar by dipping method. The 
plates were incubated at 250C for 3-5 days. 

Identification of fungus 
Fungal staining 
As a first step, placed a drop of 70% ethanol on a clean 

microscopic glass slide and immerse the specimen in the 
drop of alcohol. Then added one or at most two drops of the 
Lacto-Phenol cotton blue before the alcohol dries out. After 
staining, this preparation is now ready for examination.The 
initial examination was done using low power objective and 
then Switched to higher power (40X) objective for more detail 
examination of spores and other structures 

Stock culture 
The pure spores of fungal isolates obtained by spread were 

transferred to Sabouraud Dextrose Agar plates under aseptic 
condition. 

Assay of Antifungal Activity 
Test organisms 
The test organisms used for antifungal activity were 

obtained from jackfruit leaf, fig leaf, guava leaf and garden leaf 
and not from pea plant. The pure culture of test pathogens were 
maintained in SDA plates. 
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Preparation Of Mangrove Leaves Extraction 

The Mangrove leaves were collected and washed in running 

tap water. Then leaves were cut into small pieces and shade 
dried few days. The dry leaves were crushed by using mortar 
and pestle. Then taken 50ml of distilled water and Petroleum 
Ether and 5g of mangrove leaf extract and mixed well by using 
retlex extracting apparatus. After extraction filter using funnel 

with filter paper. 

Demonstration of Antifungal activity 
Blotting technique 
The antifungal activity of the leaf extracts was determined 

by blotting technique. Leaf extract were added to SDA at 40°C 
and 5ml leaf extract were poured (-1Oml/plate) each alone in 
petri plates (90mm in diameter). Five-day-old agar block (5mm 

X 5mm) bearing the desired fungus growth was transferred 
into these petri plates. These fungus cultures were incubated at 
25+2°C for 3-5 days. Fungus growths were recorded daily. 
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RESULTS AND DISCUSSION 

The present investigation was attempted for the isolation 
of plant fungus pathogen from different plant leaves (jackfruit, 
chilli, pea, fig, guava and garden plant) were collected from home 
surroundings. Out of the six isolated plants leaves, jackfruit, 
fig. guava and garden leaves showed Fusarium, Aspergillus, 
Alternaria and Schizophyllum commune species respectively 
which were identified by fungal staining. These isolates were 
then grown in pure cultures. 

Rhizophora mucronata are capable of producing antifungal 
compounds that may be used by plants for defence against 
plant pathogens. In the present study, antifungal activity of 
Rhizophora mucronata was tested by blotting technique. The 
in vitro inhibition test was performed according to the plant 
disease. The ethanolic extract of Rhizophora mucronata against 
Alternaria, Fusarium, and Schizophyllum commune was found 
growth inhibitory, while the growth of Aspergillus flavus 
was not inhibited and grown in the media containing ethanolic 
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extract of Rhizophora mucronata as presented in figure.. The 

mangrove leaves possessed good antifungal activity. The 
antifungal activity may be due to active components which 
are present in pant extract. The current research indicated 

the potential of Rhizophora Mucronata has applications in 
biocontrol agent of fungal disease in agricultural field 
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