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ABSTRACT

The present study was conducted with an aim of determining antifungal activity of leaf, stem
and root extracts of Polyalthia longifolia which belongs to the family Annonaceae. The leaf, stem
and root parts of Polyalthia longifolia were collected and shade dried and extracted using acetone in
soxhlet assembely. Antifungal activity of leaf, stem and root extracts were tested against fungal
pathogens of vegetable beans using disc diffusion method. The leaf extracts were very effective
against fungal pathogens of vegetable beans in comparison to stem and root extracts. Preliminary
phytochemical analysis of extract revealed the presence of alkaloids, glycosides, phenols, flavonoids
in all plant parts while saponins steroids and reducing sugars were present in leaf and stem extracts.
The observed inhibitory potential could be ascribed to the presence of secondary metabolites in the
extracts. Thus the leaf, stem and root extracts in the acetone solvent can be exploited for the
development of potential antimicrobial agents.
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INTRODUCTION

Fungi are significant destroyers of food stuffs and grains during storage, rendering them unfit
for human consumption by retarding their nutritive value and by producing mycotoxins®. Synthetic
fungicides are generally used for preventing pre and post harvest crop losses caused by phyto-
pathogenic microorganisms. Indiscriminative and extensive use of these synthetic fungicides are
posing serious problem to the life supporting system due to their residual toxicity®. In recent years
plant based fungicides are of great interest as a source of safer and more effective substitutes for
synthetically produced antifungal agents and may provide an alternative way to prevent food and
feed from fungal contamination.

In view of these, the present investigation was undertaken to screen the efficacy of antifungal
potency of plant Polyalthia longifolia against fungal pathogens of vegetable beans. The plant
Polyalthia longifolia belongs to the family Annonaceae. Almost all parts of plant are use in the
Indian traditional system of medicine. Antifungal activity of acetone extracts of leaf, stem and root
has been studied with a view to find out a cheaper and ecofriendly method for preventing fungal

contamination.

MATERIAL AND METHODS

(a) Collection of medicinal plant material

Fresh healthy leaves, stem and roots of Polyalthia longifolia were collected from different
locations of Ajmer, washed with tap water, surface sterilized with 2% sodium hypochlorite for 5 min.
and washed thoroughly 2-3 times with sterile distilled water then shade dried. Dried leaves, stem and
roots were grinded in fine powder.
(b) Preparation of leaf, stem and root extract

20 gm of powder of each plant part viz. leaf, stem and root were filled in thimble and
extracted with acetone in Soxhlet extractor for 48 hrs. The extract were concentrated under reduced
pressure and preserved at 4°C in airtight bottles for further use.
(C) Plant pathogenic fungi

Different samples of vegetable beans were collected from market as well as from different
vegetable growing sites of Ajmer and Jaipur regions of Rajasthan. Fungal pathogens were isolated on
Potato dextrose agar® (PDA) medium and cultured. The fungal isolates thus purified were subjected
to morphological, cultural and microscopic examination and identified according to the methods

given by pathologists “°. The culture samples were also sent to plant pathology laboratory , 1ARI,
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Pusa, New Delhi for their confirmation. They were identified as Fusarium pallidoroseum,

Curvularia lunata, Macrophomina phaseolina and Alternaria alternata.
(d) Disc- diffusion method™®

20 ml of PDA medium was poured in sterilized petridishes and allowed to solidify. Then pure
culture of fungi were spread in petridishes. Disc prepared by acetone extracts of leaf, stem and roots
of Polyalthia longifolia were then put in the petriplates. These petriplates were incubated for 6 days
at 30+2°C temperature and the inhibition in growth were recorded in mm. as diameter of zone of
inhibition.

(e) Phytochemical analysis of leaf, stem and root extracts

The leaf, stem and root extracts prepared in acetone solvent were screened for the presence of

phytochemicals namely, alkaloids, glycosides, saponins, terpenoids, phenols, tannins, flavonoids,

triterpenoids, steroids and reducing sugars by standard phytochemical tests'*™*°.

RESULTS AND DISCUSSIONS

Table 1 : Antifungal activity of acetone extracts of Polyalthia longifolia

Concentration Alternaria alternata Fusarium Curvularia lunata | Macrophomina
mg/ml pallidoroseum phaseolina
Zone of inhibition diameter in mm.
Leaf 50 15.3 14.0 11.8 16.3
100 16.5 15.6 13.9 18.8
150 19.8 18.5 16.8 21.2
200 215 20.5 20.0 22.8
Stem 50 115 9.8 9.2 10.5
100 13.2 13.2 11.3 12.9
150 16.3 16.3 121 14.1
200 18.7 18.0 13.8 17.5
Root 50 7.0 6.8 5.8 6.9
100 9.2 8.5 7.3 7.1
150 11.3 114 10.0 11.0
200 12.0 12.1 12.5 11.8

The medicinal plant Polyalthia longifolia is rich in bioactive phytocostituents and exhibited
antifungal activity against phytopathogens of vegetable beans showing different sensitivity with

different concentrations viz. 50, 100, 150 and 200 mg/ml. the results are summarized in table 1.
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Figure 1 : Comparison of Polyalthia longifolia Acetone plant parts extracts effects on test fungi

Table 2 : Preliminary phytochemical screening of Polyalthia longifolia acetone extracts

S. no. Chemical constituents Leaf Stem Root
1. Alkaloids + + +
2. Glycosides + + +
3. Saponins + + -
4, Terpenoids - - -
5. Phenols + + +
6. Tannins + - -
7. Flavonoids + + +
8. Triterpenoids - - -
9. Steroids + + -
10. Reducing sugars + + -
Present +, Absent -

Antifungal activity of Polyalthia longifolia

Alternaria alternata Fusarium pallidoroseum Macrophomina phaseolina Curvularia lunata

Table 1 showed zone of inhibition of leaf, stem and root extracts in The acetone solvent
against tested fungi. Figure 1 showed comparison of leaf, stem and root extracts at concentration 200
mg/ml. this figure showed that leaf extract was highly effective followed by stem and root extract
was less effective. Similar results were on the leaf extract of Polyalthia longifolia which exhibited

|16

inhibition of Sclerotium rolfsii causing collar rot of lentil™. Extracts of leaves were found to exhibit
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inhibitory activity against several species of Aspergillus®, various fungi viz., sp. of Drechslera,
Alternaria, Fusarium, Aspergillus and Penicillium isolated from sorghum grains®. Similar inhibition
was recorded on Fusarium solani isolated from rhizome rot of ginger” and aflatoxin producing
Aspergillus parasiticus'’, fungal inhibition of Sorghum seeds by ripe pericarp extract %,

The results of preliminary phytochemical analysis of acetone extracts of leaf, stem and roots
of Polyalthia longifolia are seen in table 2. This table shows that alkaloids, glycosides, phenols,
flavonoids are present in the acetone extract of all parts tested while saponins, steroids and reducing
sugars are only present in leaf and stem extracts. Similar results were obtained from the previous

studies'® %,

CONCLUSION

It was concluded from present investigation that acetone extracts of leaf, stem and root of
Polyalthia longifolia can be used as antifungal agents against fungal pathogens of vegetable beans.
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