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ABSTRACT

Aflatoxins have great significance due to health hazards to men and other useful animals. The
aflatoxins are produced by Aspergillus flavus and A. parasiticus. Recently, the use of natural
products like cinnamon and clove oil has also been suggested for the inhibition of aflatoxin
production as well as growth of A. parasiticus. In view of the known antifungal properties of plant
extracts, an attempt has been made in the present investigation to explore the Antifungal Activity
of Plant extracts against growth of A. flavus by some wild plants of family Asteraceae, viz.,
Ageratum conyzoides, Carthamus oxycantha, Eclipta alba, Echinops echinatus, Launea
nudicaulis, Lactuca dissecta, Parthenium hysterophorus, Sonchus aspera, Vernonia cinerea and
Xanthium strumarium have been studied against growth of toxigenic strain of A. flavus by standard
cup method on solid medium. The diameter of zone of inhibition was measured in mm and percent
inhibition in growth was calculated. Out of three concentrations viz., 10, 15 and 20 per cent of leaf
extracts, the 20 per cent concentration was found most effective. Further, hot water extract of leaf
was adjudged more inhibitory as compared to cold water extract of plants. The maximum
inhibition (70%) in growth of test fungus was caused by hot water leaf extract of A. conyzoides. It
also can be concluded that leaf extract of different experimental plants have antifungal activity to

varying extents.
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INTRODUCTION

In the recent past, study of mycotoxins has gained
a great significance as most of them are known to
pose health hazards in men and domestic animals.
More than a dozen important mycotoxins with
their  derivatives have been reported to
contaminate different types of food materials
(Bennett and Klich, 2003).

Among these, aflatoxins are extremely important,
owing to the highest degree of carcinogenic
potency (Sarma et al., 2017). The aflatoxins are
produced by Aspergillus flavus and A. parasiticus
but the occurrence of later is quite less in Indian
sub continent. Due to deleterious effects of
aflatoxin, attention is now, therefore, directed
towards achieving effective control measures
against aflatoxin production on food commaodities.
Several physical, chemical and biological methods
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of control have been proposed (Kumar et al.
2017).

Several plants are known for their medicinal and
antifungal properties since ancient times. Their use
in controlling many fungal and bacterial diseases
have been reported by various workers (Sharma,
2002; Singh, 2009).Recently, the use of natural
products like cinnamon and clove oil has also been
suggested for the inhibition of aflatoxin production
as well as growth of Aspergillus species (Alpsoy,
2010). Considering these facts, in the present
investigation, effect of extract of 10 wild plants of
family Asteraceae on growth of toxigenic strain of
A. flavus was studied by standard cup method.
MATERIALS AND METHODS

Ten wild plants of family Asteraceae viz.,
Ageratum conyzoides, Carthamus oxycantha,
Eclipta alba, Echinops echinatus, Launea
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nudicaulis, Lactuca  dissecta, Parthenium
hysterophorus, Sonchus aspera, Vernonia cinerea
and Xanthium strumarium have been screened in
the present investigation for their anti-
aflatoxigenic nature. Leaves of above mentioned
plants have been collected from fields of District
Agra in sterilized polythene bags and stored at 4°C
in refrigerator till processed. In most of the cases,
samples were processed within two days but never
later than a week of their collection.

Preparation of plant extracts

In each case, 100 g of fresh plant sample of above
mentioned plants were washed twice with tap
water and sterilized distilled water. Subsequently,
cold and hot water extracts were prepared
according to the method of Gerard Ezhilon et al.
(1994). In this method for cold water extraction,
the surface sterilized 100 g. leaf of plant were
crushed in 500 mL distilled water (2/10, w/v) with
mixie. Later, macerates were squeezed through
double layered cheese cloth and then centrifuged
at 5000 r.p.m. for 5 minutes. The supernatant was
filtered through Whatman No.1 filter paper and
then sterilized by passing through the Seitz filter
(G-5). The extract (20%) thus obtained was used
for the in vitro experiments. The clear supernatants
were diluted with sterile distilled water to arrive at
the required concentrations (10% and 15%). The
plant part extracts obtained in this way were stored
at 4°C for further use.

For hot water extraction, 100 g of sterilized leaf
sample of each plant was chopped and plunged in
required quantity of water (2/10, w/v) taken in a
beaker and heated over a water bath at 80°C for 10
minutes. The materials were then processed with
music and strained through cheese cloth. It gave
the standard plant extract solution (20%). The
extracts were subjected to low speed
centrifugation (5000 rpm for 5 min) and the clear
supernatants were diluted with sterile distilled
water to arrive at the concentration of 10% and
15%. The plant extracts obtained in this way were
stored at 4°C for further use.

Preparation of spore suspension

Highly aflatoxigenic strain of A. flavus (ATCC-
15517) was sub-cultured on potato dextrose agar
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medium from the stock culture. The slants were
incubated for seven days at 28+1°C. The
harvesting of the spores and preparation of spore
suspension @ 10 spores/mL was carried out
according to the method of Hesseltine et al.
(1966).

Antiaflatoxigenic activity of plant extracts

It was studied by the Standard Cup Assay Method.
In this method, 1 ml spore suspension of toxigenic
strain of A. flavus was transferred by separate
sterile pipettes under aseptic conditions to seed the
assay plates. The sterilized and luke warm PDA
medium was poured into Petri-plates at the rate of
20 ml/ plate, The plates were gently shaken to
disperse the spore suspension uniformly in the
medium. After allowing the medium to solidify,
cups were prepared by using 4 mm cork borer. The
various plant extracts (10%, 15% and 20%) were
added to cups in triplicate and then incubated at
28+1°C for four days. After incubation period, the
diameter of zone of inhibition was measured in
mm and percent inhibition in growth was
calculated as suggested by Misra and Dixit (1977).
Statistical analysis

Data analysis of results was performed through
one way ANOVA (Analysis of Variance) at value
p<0.05 followed by Tukey’s Post Hoc test with
p<0.05 was used to determine the significant
differences between the results obtained in each
experiment.

RESULTS AND DISCUSSION

The leaf extracts of these plants were tested on
growth of toxigenic strain of A. flavus (ATCC
15517) by standard cup method on solid medium.
Three concentrations viz., 10, 15 and 20 percent of
leaf extracts in cold and hot water were used.

The perusal of Tables 1 and 2 indicates that leaf
extracts of different plants inhibited growth of A.
flavus to varying extent. The hot water extract of
leaf was found to be more inhibitory as compared
to cold water extract. The maximum inhibition in
growth of A. flavus was 70 per cent and it was
noted due to 20 per cent concentration of hot water
leaf extract of Ageratum conyzoides. The cold
water leaf extract of this plant at 20 per cent
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concentration could reduce the growth of A. flavus
to the extent of 66 per cent. The next effective
plant was V. cinerea, which inhibited the growth
of test fungus to the extent of 66 per cent in case
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of hot water leaf extract, while cold water extract
of this plant inhibited the growth up to 64.4 per
cent.

Table 1. Effect of cold water leaf extract of plants on growth of A. flavus (Standard cup method)

Name of plant Zone of inhibition (in mm) F_ value Inhibition Percentage
10% 15% 20% 10% | 15% | 20%
éﬂi{ﬁ;‘ﬁnﬂsg%‘;ﬁ% 387:03512° | 450+02645° | 60.2+05201° | 7742528 43.0 50.0 | 66.0
Ealinta alba 212604163 | 23.2:04358" | 25.2:05201° | 18653 235 | 257 | 28.0
e oes echinalus 342604163 | 36002645 | 38.7+03605° | 412223 380 | 400 | 430
e s 125:028%6' | 144:03000° | 18.9:04582° | 84552 14.0 160 | 210
P riati 10002886' | 130:02645° | 15.2:05201° |  47.1688 11.0 144 | 170
Bartheni 152404163 | 162604358° | 18.9:0.4562° |  10.1689 17.0 180 | 21.0
nysterophorus 205:02886° | 23.4£0.3000° | 252:0520° | 372144 227 | 260 | 280
Sonchus asper 352604163 | 3876030007 | 465:03605° | 2552354 39.1 | 430 | 520
i 387603512 | 405:0.7767° | 58.0:0.1154" |  460.7703 430 | 450 |644
oA cnerea | 324103055 | 386402645 | 43.2:05201° | 198.7574 360 | 430 | 480

Control growth — 90+£0.00 mm in diameter; Note: The values represent the mean + SEM of triplet experiments. Statistical
analysis through one way ANOVA at value p<0.05 followed by Tukey’s Post Hoc test with p<0.05 was used. The means with
different alphabets are significantly different with each other as indicated by Tukey’s Post Hoc test (row by row analysis) at

alpha = 0.05.

This study revealed that four plants viz.,, A.
conyzoides, V. cinerea, S. aspera and X.
strumarium showed more than 50 per cent
inhibition in growth of A. flavus. The remaining
plants viz., C. oxycantha, E. alba, E. echinatus, L.
nudicaulis, L. dissecta and P. hysterophorus
showed 30%, 45%, 21%, 16%, 26% and 30%
inhibition respectively in case of hot water leaf
extract at 20% conc. Among these, E. alba was
found to be little better than others in inhibiting
Growth of A. flavus.

It is noteworthy to mention here that on the basis
of hot water leaf extract the antifungal activity of
the plants studied can be graded in descending
order as A. conyzoides > V. cinerea > S. aspera >
X. strumarium > E. alba > P. hysterophorus > L.
dissecta > C. oxycantha > L. nudicaulis > E.
echinatus.

It is interesting to note that leaf extracts of all
experimental plants showed inhibitory effect on
growth of A. flavus in solid media. Several
workers like Varshney et al. (2001), Gautam et al.
(2003). Reddy et al. (2007) and Suurbaar et al.
(2017) noted antifungal properties of leaf extracts
of many flowering plants. A.conyzoides was found
to be most effective followed by V. cinerea and S.
aspera. Kamboj and Saluja (2008) reported that
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extract of Ageratum species was most effective for
inhibition in growth of fungus. Likewise, Fiori et
al. (2000) reported that crude extract of A.
conyzoides was more effective in inhibiting the
mycelial growth of Didymella bryoniae, whereas
the essential oil of A. conyzoides provided 100 per
cent inhibition in the mycelial growth and
germination of spores of D. bryoniae, which
supports the findings of present investigation in
relation to A. flavus. llondu (2013) also described
phytochemical composition and antifungal activity
of leaf extracts of V. cinerea against
phytopathogenic fungi. Another plant of family
Asteraceae viz., P. hysterophorus showed about 40
per cent inhibition in growth of A. flavus.
Kurucheve et al. (1997) also reported that cold
water leaf extract of P. hysterophorus inhibited the
growth of Rhizoctonia solani up 45 per cent.
Rangarajulu et al. (2003) studied fungitoxic effects
of certain plants on Colletotrichum capsici and
noted cent per cent inhibition of conidial
germination by extract of Argemone mexicana and
P. hysterophorus. Likewise, Dhaliwal et al. (2002)
studied effect of essential oils obtained from 10
different plants on spore germination of Uncinula
nectar.
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Table 2. Effect of hot water leaf extract of plants on growth of A. flavus (Standard cup method)
Zone of e Zone of
R . Zone of inhibition . . Inhibition Inhibition Inhibition
Name of plant |nh|tr)]|1tr|]:))n (in (in mm) mhlerrl]trlT(]))n (in F - value Percentage Percentage Percentage
Conc. 10% Conc. 15% Conc. 20% Conc. 10% Conc. 15% Conc. 20%
Ageratum 40.5+0.2887* |  46.6+0.3055" 63.0+1.0263° | 330.2597 45 52 70
conyzoides
Carthamus 23.4+0.3055° | 25.2+40.4163" | 27.0£0.5292° | 17.7804 26 28 30
oxycantha
Eclipta alba 36.0£0.5774° | 38.7+0.3512° 40.5+0.2887° | 28.4995 40 43 45
Echinops 12.6+0.3055° |  16.2+0.7572" 18.9+0.4933° | 32.933 14 18 21
echinatus
Launea 9.9+0.6658° | 12.6+0.2082° 14.4+0.611° | 17.8944 11 14 16
nudicaulis
Lactuca dissecta 16.0+0.5° 18.9+0.4933° 23.4+0.7024° 42.2726 17.7 21 26
Parthenium 23.4+0.3055° | 25.0+0.5774% | 27.0+1.0408° | 6.4634 26 28 30
hysterophorus
Sonchus aspera | 36.0+0.7311° 40.5+0.2887" 46.6+0.3055° | 121.8773 40 45 52
Vernonia cinerea | 40.5+0.2887° 45.0£0.5° 60.2+0.9866° | 244.6636 45 50 66
Xanthium 34.2+0.4163% | 39.6+1.2288° | 45.040.5292° | 44.5565 38 44 50
strumarium

Control growth — 90+£0.00 mm in diameter; Note: The values represent the mean = SEM of triplet experiments. Statistical
analysis through one way ANOVA at value p<0.05 followed by Tukey’s Post Hoc test with p<0.05 was used. The means with
different alphabets are significantly different with each other as indicated by Tukey’s Post Hoc test (row by row analysis) at

alpha = 0.05.

Among these plants, oil of P. hysterophorus was
also found inhibitory to spore germination of
Uncinula nectar and the extract of this plant was
also found inhibitory to growth of A. flavus in the
present investigation. Sharma (2002) indicated that
growth of toxigenic strain of A. flavus in terms of
dry weight of mycelium was decreased by all the
plant extracts tested and maximum inhibition
(44.2%) was caused by extract of Allium sativum
and the minimum inhibition (23.5%) was shown
by extract of Euphorbia hirta. Reddy et al. (2007)
reported 46 per cent control of leaf spot of
Mulberry caused by Cercospora moricola by leaf
extract of P. hysterophorus. It is suggested that
‘parthenin' a constituent of P. hysterophorus is
having fungitoxic and herbicidal activity.

The results of present study indicated that leaf
extracts of all the ten tested plants possessed
antiaflatoxigenic  potential under laboratory
conditions and could be wused as botanical
fungicides for the management of A. flavus.
However, this was a preliminary investigation and
in further study, active compounds present in these
leaf extracts as well as effectiveness of

combinations of these plant extracts could be

investigated.
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