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Abstract

Sonchus asper L. was evaluated for its antifungal potential against Botrytis cinerea Pers. and Rhizoctonia solani
Kuhn. Various concentrations viz. 1%, 2%, 3%, 4%, 5% of methanolic extract of aerial part of S. asper were tested
against B. cinerea and R. solani. All the applied concentrations of tested extracts significantly inhibited the
growth of tested fungi up to 37%-74%. Methanolic extract of aerial parts was partitioned with n-hexane, ethyl
acetate, chloroform and n-butanol. These isolated organic fractions were further serially diluted from 100 mg to
0.78 mg mL to evaluate their Minimum Inhibitory Concentration (MIC). A synthetic fungicide (Puslan, 72 WP)
was used as reference and data was recorded at interval of 24, 48 and 72 hours. Ethyl acetate and Puslan
(Synthetic fungicides) were found highly effective against both the test fungi with MIC of 0.78 mg after 72 hrs of

incubation period. Chloroform and n-hexane fractions also inhibited the fungal growth.
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Introduction

Botrytis cinerea Pers. belongs to class Ascomycetes is
a destructive air borne pathogen. B. cinerea possesses
a necrotrophic lifestyle and caused disease in a large
number of crop plants worldwide (Williamson et al.,
2007). This pathogenic fungus produces abundant
hyaline conidia on grey color conidiophore. Under
unfavorable conditions sclerotia formation is also
reported in B. cinerea as survival structures (Yua and
Suttona, 1999). B. cinerea also known as grey mould
as it causes gray mould decay on hundreds of dicot
plants (Elad et al., 2004). This disease affects the
leaves, stems, flowers, fruits, tubers and roots even
tubers and roots of many important crop plants

including potatoes and carrots (York, 2007).

Rhizoctonia solani Kuhn. belongs to Basidiomycetes is a
common soil borne pathogen. It is the imperfect state of
the Basidiomycete fungus that does not produce sexual
spores and exists as vegetative mycelium and sclerotia in
nature (Townsends and Willets, 1957; Webster, 1980;
Agrios, 1988). It causes damping off, black scurf, seed
decay, stem cankers and fruit & foliage decay in variety
of crop plants. This fungus occurs worldwide and is
capable of attacking several host plants, causing seed
decay, damping-off, stem cankers, fruit decay, and

foliage diseases (Parameter, 1970).

Many commercial synthetic fungicides are also being
used to control both of these fungi. These include
phenylpyrroles,
hydroxyanilides, benzimidazoles and dicarboximides

mancozeb, anilinopyrimidines,
(Myresiotis et al., 2007; Marta et al., 2011; Mishra et al.,
2012). However natural antifungal complexes have been
found to be reasonably much harmless than synthetic
compounds in terms of harmfulness in food stuffs. For
this reason there is high prospect to discover biologically
active compounds that can be a potential fungicide
(Hanekamp and Kwakman, 2004). Plant extracts
possess strong antifungal properties to control various

pathogenic fungi (Nagamalleswari et al., 2013).

Sonchus asper L. (Sowthistle) is an annual herb to
occasional biennial, C3, herbaceous plant; it reproduces

only from seeds (Parker, 1972).
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S. asper contains glycosides, ascorbic acid, flavonoids,
carotenoids and also have antioxidant, anticancer and
antifungal properties (Shimizu et al., 1989; Giner et al.,
1993; Manez et al., 1994). According to researches S.
asper is pharmacologically important and used in
aliments of various disorders like cough, asthma,
bronchitis, gastrointestinal infection and kidney
disorders (Rivera and Oben, 1993; Ahmad et al., 2006;
Rehman, 2006; Zabihullah et al., 2006; Kareru et al.,
2007; Hussain et al., 2008; Jan et al., 2009; Qureshi et

al., 2009).

The current study is thus conducted to investigate the
antifungal activity of mentholic extract of aerial parts
(leaves + stem) of Sonchus asper against two of the
most devastating fungi i.e. Botrytis cinerea and

Rhizoctonia solani.

Materials and methods

Collection of experimental material

Test plant (S. asper) was collected from Lahore
College for Women University, Lahore, Pakistan. The
plant material was dried under sunlight and ground
into powder form. Dried plant material was stored in
air tight plastic jars. Culture of B. cinerea was
prepared by isolating from infected onion bulb. This
culture was further subcultured and maintained on
2% MEA (Malt Extract Agar) medium and was stored
in incubator at 20 °C. R. solani culture was prepared
by sprinkling contaminated soil on PDA medium.
This culture was retained on 2% MEA and stored at

4°C in refrigerator.

Antifungal bioassay

Forty gram dried aerial parts of S. asper was soaked
in 200 mL methanol for one week. Afterwards the
soaked test plant material was filtered with the help
of autoclaved muslin cloth. The filtrate was
evaporated at room temperature until the volume is
reduced to 4 mL. 20% stock solution was prepared by
adding 196 mL of sterilized distilled water in 4 mL of
methanolic S. asper extract. This stock solution was
further used to prepare different concentrations of
extract. ME (2%) was prepared by dissolving 4 g of

malt extract in 200 mL of distilled water.
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This solution was then autoclaved at 121 °C for 30
minutes. The 5% w/v concentration of the extract
in the medium was prepared by adding 50 mL of
stock solution in 150 mL of ME solution. The lower
concentrations of 4%, 3%, 2% and 1% were
prepared by adding 40, 30, 20, and 10 mL of the
stock solutions to 160, 170, 180 and 190 mL of ME
solutions respectively. These solutions were
autoclaved and cooled up to 50 °C. Chloromycetin
capsules were added in each concentration to avoid
bacterial growth. All the concentrations were

replicated thrice (Jabeen et al., 2014).

In vitro bioassays were conducted with methanolic
extract of S. asper. B. cinerea and R. solani and
mycelial discs (5 mm) were prepared from the tips of
seven days old fungal culture by using sterilized cork-
borer. These discs were placed into each flask which is
then covered tightly with foil paper to avoid
contamination and these flasks were incubated at 25
+ °C for 7 days. After 7 days the test fungal biomasses
of each flask were filtered, dried in electric oven and
weighed on electric balance. Percentage growth
inhibition of the fungal biomass was calculated by

using the following formula:

Growth inhibition (%)

_Growth in Treatment -Growth in Control
Growth in Control

X 100

Partitioning of plant material

One hundred grams of dried S. asper was soaked in
250mL of methanol at room temperature for one week.
The extract was evaporated at room temperature a
gummy mass of 23.7 g was obtained after evaporation
which is the methanolic extract of aerial part. This
extract was then portioned with n-hexane and water
using separating funnel. The aqueous fraction of
methanolic extract was partitioned with n-butanol, ethyl
acetate and chloroform according to their polarity
(Waheed et al, 2016). This partitioning resulted in
gummy mass of n-butanol (0.2g), ethyl acetate (0.2 g),

chloroform (4.4 g) and n-hexane (6.35 g).
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Evaluation of Minimum Inhibitory Concentration (MIC)

The antifungal potential of four organic t fractions viz. n-
butanol, ethyl acetate, chloroform and n-hexane aerial
parts of S. asper and a reference synthetic fungicide
Puslan 72% WP were tested against B. cinerea and R.
solani by (MIC) bioassay. MIC assay was conducted in
test tubes by serial dilution method (Shahbaz et al,
2015). The maximum and minimum applied
concentrations for MIC assay were 100 mg mL™-0.78
mg mL'. ME medium was freshly prepared and
added to seven days old fungal cultures of B. cinerea
and R. solani to reach a final conidia/spore

concentration 1x105 mL.

Hundred microliter of this suspension was added in
each test tube and these test tubes were incubated at
25 +°C at room temperature. Test tube containing
DMSO and distilled water was used as control. The
MIC of each fraction was observed visually after 24,

48 and 72 hours by using inverted microscope.

Statistical analysis

All data was statistically analyzed by applying ANOVA
followed by DMRT (Duncan’'s Multiple Range Test) at
(P<0.05) (DMR) (Steel et al., 1997).

Result and discussion

The analysis of variance (ANOVA) show significant
effects of aerial parts of Sochus asper solvent extracts
and their different concentrations on growth of both
the test fungi Botrytis cinerea and Rhizoctonia

solani.

Antifungal activity of methanol extract of aerial part
of Sonchus asper against Botrytis cinerea and
Rhizoctonia solani.

According to the results S. asper shows high
antifungal activity against B. cinerea. All the
concentrations of this extract significantly reduced
the colony growth of Botrytis cinerea by 74% to 46%
(Fig. 1). The maximum reduction in dry weight of B.
cinerea was observed in 5% concentration which
caused 74% reduction in biomass of the test fungus.
Minimum reduction (46%) in dry weight of B. cinerea

was observed in B. cinerea in 1% with 46%.
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Upadhyay et al. (2013) reported that methanolic
fraction of S. asper possesses strong antifungal
activity against A. niger and this activity is correlated
with the presence of bioactive flavonoids, saponins

and phenolic compounds.
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Fig. 1. Effect of methanolic extract of aerial part of

S. asper on B. cinerea.

Methanol extract of aerial part of S. asper also show
antifungal activity against R. solani but in relatively
less amount as compared to B. cinerea. All the
applied concentration effectively retards the growth
of test fungal biomass (Fig. 2). The highest reduction
in dry weight of R. solani was observed in 5% i.e. 69%
followed by 3% and 4% concentrations. Earlier Khan
and co-workers in (2010) reported that S. asper
extracts were found effective against Candida
albicans and A. flavus. So this information makes our
results valid. Different concentrations of methanolic
extract of S. asper showed variable activities against
test fungi. Priya et al. (2012) suggested that the
reason of variation in activities of concentrations
might be attributed to the solvent, chemical

composition of test plant, solubility and temperature.
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Fig. 2. Effect of methanolic extract of aerial part of

S. asper on R. solani.
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Minimum Inhibitory Concentration (MIC) Assay

The minimum inhibitory concentration (MIC) of the
four organic solvent fractions n-hexeane, chloroform,
ethyl acetate and n-butanol along with synthetic
fungicide (Puslan) was tested against B. cinerea and
R. solani (Table 1 & 2). In case of B. cinerea,
chloroform and Puslan effectively suppressed the
germination of spore and mycelial growth of the test
fungi with MIC of 0.78 mg mL. Complete inhibition
in fungal mycelial growth was observed after 72 hrs of
incubation period. Mycelial growth was also observed
in all concentrations of water and DMSO which act as
the control, so both of these controls set did not play

any role in reducing the mycelial growth.

The MIC results of R. solani revealed that among all
the tested organic fractions ethyl acetate and synthetic
fungi were found to be most effective in suppressing
the test fungal growth. Complete inhibition in spore
germination of R. solani was observed in all of their
concentrations after 72 hrs of incubation period. Other
applied fractions of n-heaxane, n-butanol and
chloroform were found least effective. It might be
possible that the compound with antifungal property
were soluble in chloroform and ethyl acetate which be
further extracted for the production of fungicides.
Jimoh et al. (2011) evaluated S. asper and S. oleraceus
antimicrobial and antioxidant activity of methanol,

acetone and aqueous extracts.

The results suggested that presence of saponins,
alkaloids, flavonoids and proanthocyanidins are
potential secondary metabolites in the tested Sonchus
species which possibly a reason of its strong
antioxidant antimicrobial properties. There are many
literature reports which support our findings that S.
asper possesses antifungal activity against various
fungi. Like (Hussain et al., 2010) chemically screened S.
asper and suggested that it contains flavonoids,
glycosides, ascorbic acid, riboflavin, thiamine, niacin and
carotenoids and which are might be responsible of
antioxidant, anticancer, anti-inflammatory = and
antifungal potential of S. asper. Elkhay et al. (2009)
phytochemically analyzed the roots of S. oleraceus

which gave 13-dihydrourospermal A,
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loliolide, ursolic acid, 15-O- [ -glucopyranosyl-11 3, -
These

compounds showed strong antimicrobial potential

sitosterol- 3-O-glucopyranoside and lupeol.

against various important microbes. Macias et al. (1992)
suggested that electrophilic and nucleophilic systems are
existing in plants which act in coordination with protein
relate to the high antifungal activity of plants.
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On the basis of these findings present study concluded
that of Sonchus asper possessed pronounced antifungal
potential against both phytopathogenic fungi Botrytis
cinerea and Rhizoctonia solani, but the exact
compounds are yet to be discovered and according to the
results those compounds might be present in potential

fractions of current finding.

Table 1. MIC values of isolated organic fractions from Sonchus asper and Puslan) against Botrytis cinerea

after 24, 48 and 72 hrs incubation period. Mycelium present (+), Mycelium Absent (-).

Fractions

Concentration ( mg mL)

100 50

25 12.5 6.25 3.125 1.56 0.78

After 24 hours incubation

Control (DMSO) - -

Control (H20) + +

n-Butnaol - -

Ethyl acetate - -

Chloroform - -

n-Hexane - -

Puslan - _

Control (DMSO) - -

Control (H20) + +

n-Butnaol - -

Ethyl acetate - -

Chloroform - -

n-Hexane - -

Puslan - -

Control (DMSO) + +

Control (H20) + +

n-Butnaol - -

Ethyl acetate - -

Chloroform - -

B E R E
N E R E
N E R E

n-Hexane - -

1

|

|
+
+
+

Puslan - -

Table 2. MIC values of isolated organic fractions from Sonchus asper and Puslan against Rhizoctonia solani

after 24, 48 and 72 hrs incubation period. Mycelium present (+), Mycelium absent (-).

Concentration ( mg mL1)

Fractions

100 50 25 12.5 6.25 3.125 1.56 0.78

After 24 hours incubation
Control (DMSO) - - - - - _ T T
Control (H20) + + + + + + + +
n-Butnaol - - - - _ _ _ _
Ethyl acetate - - - - - N N N
Chloroform - - - - - _ _ -
n-Hexane - - - - _ - _ _
Puslan - - - - - - - N

After 48 hours incubation
Control (DMSO) - - - - - T T
Control (H-0) + + + + + + + +
n-Butnaol - - - - - _ _ _
Ethyl acetate - - - - - N N N
Chloroform - - - - - _ T T
n-Hexane - - - - + + T i
Puslan - - - - - - _ N

After 72 hours incubation
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Fractions Concentration ( mg mL?)
100 50 25 12.5 6.25 3.125 1.56 0.78
Control (DMSO) + + + + + + + +
Control (H-0) + + + + + + + +
n-Butnaol - - - + +
Ethyl acetate - - - - - - - -
Chloroform - - - + + + +
n-Hexane - - + + + + + +
Puslan - - - - - - - -
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