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Abstract- Alternaria solani, plant pathogenic fungus causes Early blight of Potato, main reason of significant economical
losses of potato. Present research focus on antifungal activity of seed, bark, leaf and stem extracts of Millettia pinnata L. and
Cassia tora L. against plant fungal pathogen Alternaria solani (ITCC No. 4632). Extracts were prepared in organic solvents
such as acetone, ethanol, chloroform and petroleum ether. Mycelial growth of Alternaria solani was recorded in all prepared
extracts. Minimum mycelial growth of Alternaria solani was recorded in acetone extract of Millettia pinnata L. seed with
2.7 mm. Ethanol extract of Karanj seed also exhibited less growth of mycelium that was 3.3 mm. In compare to Ethanol,
Chloroform and Petroleum ether, Acetone solvent is more effective in controlling the Mycelial growth of Alternaria solani.

All other treatments are effective than check.
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INTRODUCTION

A plant pathogenic fungus Alternaria solani causes
significant economic losses of potato crop.'> Use of
chemical fungicides are harmful for health and also pollute
the environment. Plant extracts may be used for the
management of different plant diseases. Some scientists
are involved to search more environmentally friendly
natural compounds for the control of plant diseases using
plant extracts from different plants.>® Present research
focus on antifungal activity of extracts of Millettia pinnata
L. and Cassia tora L.

Millettia pinnata L. belongs to family Fabaceae,
mostly found in tropical and temperate Asia. It is also
commonly known as Indian beech, Pongam oil tree, karanj,
honge, pungai, karach and naktamala. Various parts of
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Millettia pinnata L. have their medicinal value.”® Millettia
pinnata L. is used for the treatment of head pains,
leucoderma, skin diseases, wounds, piles, liver pain,
leprosy and chronic fever. It is used for anti-inflammatory,
antidiarrhoeal, anti-ulcer, anti-hyperammonic and
antioxidant activity. Different parts of plant contain
alkaloids demethoxy-kanugin, gamatay, glabrin,
kaempferol, kankone, kanugin, karangin, pinnatin,
pongamol, pongapin, quercitin, saponin, -sitosterol and
tannin.

Cassia tora L. belongs to family of Fabaceae, is
mostly found in South-East Asia and the South West
Pacific. In India it is distributed in tropical parts. It is a
dicot legume, commonly known as sickle senna, sickle
pod, tora, coffee pod, chakvad and thakara. The whole
plant parts have been widely used to control different
diseases, especially in Satpura region of Madhya Pradesh,
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India. Cassia tora L. is used for anti-inflammatory,
antiperiodic, anthelmintic, ophthalmic, liver tonic and
cardiotonic. The leaves and seeds of Cassia tora contain
several anthraquinone glycosides, cinnamaldehyde, gum,
tannins, mannitol, coumarins and essential oils which are
useful in leprosy, ringworm, colic, dyspepsia, constipation,
cough, bronchitis, cardiac disorders.

Antifungal activity of Millettia pinnata L. and Cassia
tora L. against few bacteria was evaluated by some
scientist.>!® In present research, it was observed that
acetone extract of selected plants showed maximum
inhibitory activity against plant fungal pathogen Alfernaria
solani, which is due to the presence of some secondary
metabolites.

MATERIALS & METHODS

Preparation of the Extract
Collection of plant material
Cassia tora leaves were collected from Chalisgaon,
Dist. Leaves, stems, bark and seeds of Millettia pinnata
L. and Cassia tora L. were collecte collected from different
locations of Ranchi district of Jharkhand, India. Selected
plant parts were cleaned with water followed by shade-
dried. The different parts of the selected plants were
powdered, stored and used for extraction. 10 g of powder
was mixed to 100 mL of different solvents such as acetone,
ethanol, petroleum ether and chloroform for 72 hr. The
crude extract was filtered through Whatman No. 1 filter
paper which was considered as a standard solution.!!
Test pathogen
Test fungal pathogen Alternaria solani (ITCC No.-
4632) was obtained from Department of Mycology and
Plant Pathology, ICAR-Indian Agricultural Research
Institute, New Delhi. The test pathogen was cultured and
maintained on Potato dextrose agar medium (PDA) at 28°C
for further use.
Antifungal Activity
Poison food technique was used for the examining
the antifungal activity of Millettia pinnata L. and Cassia
tora L. against Alternaria solani.'* At different
concentration of selected plants extracts like 1.0 %. 2.5
%, 5.0% and 10.0%, diameter of mycelial growth was
measured. The experiments were replicated three times
and average of diameter of mycelial growth was measured.
Percentage of inhibition was calculated by the following
formula of Vincent (1947).1%17
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Radial growth __ Radial growth
in check in treatment

Radial growth in check

% of Mycelial inhibition = x 100

RESULT & OBSERVATIONS

Results of antifungal activity of extracts of selected
plants — Millettia pinnata L. and Cassia tora L. using
different solvents - acetone, ethanol, petroleum ether and
chloroform were given in Table 1, Table 2, Table 3 and
Table 4. Selected plants extract significantly inhibited the
mycelial growth of test pathogen Alternaria solani.

Table 1 showed the antifungal activity of acetone
extracts of Millettia pinnata L. and Cassia tora L.
Minimum mycelial growth of Alternaria solani was
recorded in acetone extract of Millettia pinnata L. seed
with 2.7 mm followed by Karanj bark or Cassia tora seed
that was 4.3 mm at 10% concentration. Karanj seed extracts
using acetone showed maximum percentage of inhibition
against Alternaria solani with 97%. Karanj bark or Cassia
tora seed extracts showed 95.2% of inhibition at 10%
concentration. Leaf extract of Cassia tora or Karanj was
also effective to control Alternaria, exhibited 94.4% and
93.7% of inhibition respectively in acetone as a solvent.
Other extracts were moderately effective to control
Alternaria solani.

The ethanol extract of Karanj seed showed minimum
mycelial growth of Alternaria solani with 3.3 mm. Karanj
bark extract showed mycelial growth with 3.7 mm and in
Cassia tora seed, it was observed growth with 4.3 mm. It
was recorded that Karanj leaf or Cassia tora bark extract
also effective to control test pathogen, in which average
diameter of growth was 5.7 mm at 10% concentration
(Table 2). Maximum percentage of inhibition of mycelia
growth of Alternaria solani was recorded in case of Karanj
seed that was 96.3%, followed by Karanj bark with 95.9%
or Cassia tora seed with 95.2%. Leaf extract of Karanj or
Bark extract of Cassia tora with 93.7 % of inhibition, was
also effective to control Alternaria solani,

Effect of chloroform extracts are depicted in Table-
3. Minimum mycelial growth of Alternaria solani was
recorded in chloroform extract of Karanj seed with 3.7
mm followed by Karanj bark with 4.0 mm, Karanj leaf
with 4.7 mm, Cassia tora seed with 5.3 mm and Cassia
tfora bark with 5.7 mm at 10% concentration. Karanj seed
extract in chloroform showed maximum percentage of
inhibition against Alternaria solani which was 95.9%.
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Karanj bark showed 95.6% of inhibition, Karanj leaf
extract with 94.8%. Cassia tora seed and bark exhibited
94.1% and 93.7% of inhibition. Other extracts using
chloroform were also effective than check.

Results of antifungal activity of Pertroleum ether
extracts were given in Table 4. Minimum mycelial growth
of Alternaria solani was also recorded in Petroleum ether
extract of Karanj seed with 4.3 mm followed by Karanj

bark with 4.7 mm, Cassia tora seed with 6.0 mm and
Karanj leaf or stem with 11.3 mm and 14.7 mm respectively
at 10% concentration. Maximum percentage of inhibition
95.2% was recorded in Karanj seed extract followed by
Karanj bark with 94.8% or Cassia tora seed with 93.3%.
Leaf or stem extract of Karanj was moderately effective
to control test pathogen.

Table 1- Effect of different concentration of acetone extracts of different parts of Millettia pinnata L. and Cassia
tora L on mycelial growth and Percentage of inhibition of Alternaria solani.

Plant Extracts 1% 2.5% 5% 10%
Millettia pinnata L. mm % of mm % of mm % of mm % of
inhibition inhibition inhibition inhibition
a) Seed 27.7 69.2 22 75.6 9.3 89.7 2.7 97
b) Bark 40.3 55.2 27.7 69.2 12.3 86.3 4.3 95.2
¢) Leaf 447 50.3 33.3 63 17.3 80.8 5.7 93.7
d) Stem 55.3 38.6 47.3 47.4 20.7 77 15.3 83
Cassia tora L.
a) Seed 39.3 56.3 31.3 65.2 14.3 84.1 4.3 95.2
b) Bark 45 50 38.3 57.4 19.3 78.6 5.3 94.1
¢) Leaf 52 42.2 42 53.3 24.7 72.6 5 94.4
d) Stem 63 30 51.3 43 33 63.3 14.7 83.7
Check 90 0 90 0 90 0 90 0

Table 2- Effect of different concentration of ethanol extracts of different parts of Millettia pinnata L. and Cassia
tora L on mycelial growth and Percentage of inhibition of Alternaria solani.

Plant Extracts 1% 2.5% 5% 10%
Millettia pinnata L. mm % of mm % of mm % of mm % of
inhibition inhibition inhibition inhibition
a) Seed 43.3 51.9 32 64.4 14.7 83.7 3.3 96.3
b) Bark 50.7 43.7 39.3 56.3 20 77.8 3.7 95.9
¢) Leaf 59.7 33.7 44 51.1 25 72.2 5.7 93.7
d) Stem 69.3 23 46.7 48.1 31.7 64.8 17.7 80.3
Cassia tora L.
a) Seed 43.7 51.4 40 55.6 22 75.6 4.3 95.2
b) Bark 55.3 38.6 43.3 51.9 23.7 73.7 5.7 93.7
¢) Leaf 65 27.8 51.3 43 32 64.4 7.3 91.9
d) Stem 73 18.9 61.3 31.9 39 56.7 20 77.8
Check 90 0 90 0 90 0 90 0

Table 3- Effect of different concentration of chloroform extracts of different parts of Millettia pinnata L. and Cassia
tora L on mycelial growth and Percentage of inhibition of Alternaria solani.

Plant Extracts 1% 2.5% 5% 10%
Millettia pinnata L. mm % of mm % of mm % of mm % of
inhibition inhibition inhibition inhibition
a) Seed 45.7 49.2 37.3 58.6 21.7 75.9 3.7 95.9
b) Bark 50 44.4 44.7 50.3 32 64.4 4 95.6
¢) Leaf 64.3 28.6 47.3 47.4 34.7 61.4 4.7 94.8
d) Stem 69.3 23 52 42.2 40 55.6 16 82.2
Cassia tora L.
a) Seed 48.3 46.3 41.3 54.1 30.7 65.9 5.3 94.1
b) Bark 55.7 38.1 46.7 48.1 34.7 61.4 5.7 93.7
¢) Leaf 65.3 27.4 52.3 41.9 46.3 48.6 6.3 93
d) Stem 64.3 28.6 57 36.7 52.7 41.4 17.3 80.8
Check 90 0 90 0 90 0 90 0
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Table 4- Effect of different concentration of Petroleum ether extracts of different parts of Millettia pinnata L. and
Cassia tora L on mycelial growth and Percentage of inhibition of Alternaria solani.

Plant Extracts 1% 2.5% 5% 10%
Millettia pinnata L. mm % of mm % of mm % of mm % of
inhibition inhibition inhibition inhibition
a) Seed 47.3 47.4 41.3 54.1 26 71.1 43 95.2
b) Bark 52 42.2 50 44.4 36 60 4.7 94.8
¢) Leaf 70.7 21.4 50 44.4 40 55.6 11.3 87.4
d) Stem 75.3 16.3 52.7 41.4 43.7 51.4 14.7 83.7
Cassia tora L.
a) Seed 51.7 42.6 45.3 49.7 29.7 67 6 93.3
b) Bark 62.7 30.3 54.3 39.7 40.7 54.8 36 60
¢) Leaf 70 22.2 54.3 39.7 46.3 48.6 36.7 59.2
d) Stem 77.3 14.1 59.7 33.7 53.3 40.8 43 52.2
Check 90 0 90 0 90 0 90 0
CONCLUSION

Overall, Extracts of selected plants- Millettia pinnata
L. and Cassia tora L. using different solvents such as
acetone, ethanol, petroleum ether and chloroform are
significantly the most effective and reduced the mycelial
growth of the Alternaria solani. Result showed selected
plant extract using acetone was most effective against test
pathogen. Acetone extract of Karanj seed exhibited
maximum inhibition against Alternaria solani which was
97%, followed by ethanol extract of Karanj seed which
showed inhibition percent of 96.3 at 10 % concentration.
Other selected plant extracts in different solvents like
chloroform and petroleum ether were also effective to
control Alternaria solani.

From the present research work, it may be concluded
that Millettia pinnata L. and Cassia tora L. can be utilized
for the control of fungal diseases caused by Alternaria
solani.

ACKNOWLEDGEMENTS

Author is thankful to Dr. Ajit Kumar Jha, Senior
Scientist, ICAR- RCER-FSRCHPR, Ranchi, for providing
necessary support during research work.

REFERENCES

1. Vander Waals J. E., Korsten L., Aveling T. A. S.
2001. A review of early blight of potato. Af: Plant
Protect. 7(2):91-102.

2. Gary Garber. 2001. Overview of fungal infections,
Drugs, 61 (suppl. 1):1-12.

278

3. Hadizadeh 1., Peivastegan B., Hamzehzarghani H.
2009. Antifungal activity of essential oils from some
medicinal plants of Iran against Alternaria
alternate. Am. J. Appl. Sci. 6(5):857-861.

4. Pretorius J. C., Magama S., and Zietsman P. C.
2003. Growth inhibition of plant pathogenic bacteria
and fungi by extracts from selected South African plant
species South African Journal of Botany 20: 188-192.

5. Shanmugapriya Perumal, Suthagar Pillai, Lee Wei
Cai,Roziahanim Mahmud, Surash Ramanathan,
2012. Determination of Minimum Inhibitory
Concentration of Euphorbia hirta (L.) Extracts by
Tetrazolium Microplate Assay. Journal of Natural
Products. 5: 68-76;ISSN 0974 — 5211.

6. Bajpai N. K. and Sehgal V. 1999. Effect of neem
(Azadirachta indica A. Juss.), karanj (Pongamia glabra
Pierre) and tobacco (Nicotiana spp.) formulations on
the growth and development of Heliothis armigera
(Hibner). Indian Journal of Applied Entomology. 13:
25-35

7. Arote S. R. and Yeole P. G. 2010. Pongamia pinnata
L: A Comprehensive Review. International Journal of
PharmTech Research. 2(4): 2283-2290.

8. Srinivasan K., Muruganandan S., Lal J., Chandra
S., Tandan S. K. and Ravi Prakash V. 2001.
Evaluation of anti-inflammatory activity of Pongamia
pinnata leaves in rats. Journal of Ethnopharmacology.
78: 151-157.




Kumari & Pandey- Antifungal activity of extracts of Millettia pinnata L. and Cassia tora L. against plant fungal pathogen
Alternaria solani

10.

11.

12.

Digamber R. More and Mirza M. Vaseem Baig.
2013. Fungitoxic Properties of Pongamia pinnata (L)
Pierre extracts against pathogenic fungi. International
Journal of Advanced Biotechnology and Research,
4(4): 560-567, Online ISSN 2278-599X.

Simin K., Ali Z., Khaliq-uz-Zaman S. M. and
Ahmad V. U. 2001. Structure and biological activity
of a new rotenoid from Pongamia pinnata. Natural
Product Letters. 16: 351-357.

Nostro A., Germano M. P., D’Angelo V. and
Cannatelli M. A. 2000. Extraction methods and
bioautography for evaluation of medicinal plant
antimicrobial activity. Letters in Applied Microbiology
30(5): 379-384.

Nene, Y. L. and Thapliyal, P. N. 2000. Poison Food
Technique. In Fungicides in Plant Disease Control (3™
Edn.), Oxford and IBH Publishing Company, New
Delhi, pp: 531- 533.

fkk

279

13.

14.

15.

16.

17.

Vincent J. M. 1947. Distortion of fungal hyphae in
presence of certain inhibitor. Nature, pp: 159-162.

Sen A. and Batra A. 2012. Evaluation of antimicrobial
activity of different solvent extracts of medicinal plant:
Melia azedarach L. International Journal of Current
Pharmaceutical Research. 4: 67-73.

Parekh J., Chanda S., 2008. /n vitro antifungal
activity of methanol extracts of some Indian medicinal
plants against pathogenic yeast and moulds, African
Journal of Biotechnology. 7(23):4349-4353

Fabricant D. S., Farnsworth N. R. 2001. The value
of plants used in traditional medicine for drug
discovery, Environ Health Perspec., 109: 69-75

Indumathy R, Kumar DS, Kolagani P., Devi GS,
2011. Antimicrobial activity of whole plant of Luffa
cylindrica (Linn) against some common pathogenic
Journal of
Pharmaceutical Sciences and Drug Research, 3(1): 29-
31

microorganisms, International




Biospectra : Vol. 18(1), March, 2023
N OFnte 7z /gﬂ' /g‘,,/ J(yf /0/%0%4?/10064




