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Abstract: Present research work was aimed to investigate the biological activities i.e. antibacterial, antifungal,
antioxidant, cytotoxic and antitumor activities of crude methanolic extract of Anagallis arvensis L., Butea monosperma
(Lam.) Kuntze and Coronopus didymus (L.) Pers. against Gram positive strains (Bacillus subtilis, Staphylococcus
aureus) and gram negative strains (Vibrio cholera, Enterobacter aerogenes, Klebsiella pneumonia, Agrobacterium
tumefaciens, Escherichia coli) were screened. Best activity was observed against K. pneumonia and S. aureus by A.
arvensis compared with other strains. Butea monosperma exhibited considerable activity against S. aureus, V. cholera, E.
aerogenes and K. pneumonia compared with other strains. Methanolic extract of A. arvensis L. inhibited fungal growth
against A. niger up to 30.2%. B. monosperma inhibited the growth of A. niger up to 43.5% and against A. fumigatus
27.3%. C. didymus inhibited the A. fumigates up to 27.3% and against A. niger, it inhibited 48%. Brine shrimps lethality
bioassay was used to evaluate the cytotoxic activity and LDs, value was calculated by using probit analysis. Potato disc

bioassay was designed to screen antitumor activity and data was analyzed by one way ANOVA.
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INTRODUCTION

In ancient time, plants were used to cure the number of
diseases. In spite of development in pharmacological
industry, developed countries people rely on plants as a
source of medicines (Newman, et al., 2000). There are
almost 250,000 — 500,000 plant species reported yet, from
these reported species only a small portion has been
investigated phytochemically. Historically,
pharmacological evaluation of compounds having natural
and synthetic foundations have been the source of
numerous curative agents. Arbitrary evaluation as an
instrument in finding new biologically energetic
compounds has been more helpful in the field of
antibiotics (Gerhartz et al., 1985).

In recent time, most pharmaceutical companies are
focusing and spending their lot of time and amount to
develop natural products extracted from plants (Mahmood
et al., 2011). This practice will produce more cost
effective drugs, which are easily affordable to the
common people. In spite of the cost issue, it is noticed
that some pathogenic bacteria are resistant to synthetic
drugs. This is widely reported in literature (Davis, 1994).
Pathogenic microbes have built resistance against
antibiotics, which carry adverse side effects. In recent
decades, many researchers have paid attention to plants
extracts and biological active compounds that have been
extracted from various plants (Essawi and Srour, 2000).
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The present research work was conducted to investigate
the biological activities i.e. antibacterial, antifungal,
antitumor, antioxidant and cytotoxicity of three highly
medicinal plants: Anagallis arvensis L., Butea
monosperma (Lam.) Kuntze and Coronopus didymus (L)
Pers. belong to three different families: Primulaceae,
Papilionaceae and Brassicaceae, respectively. Locally
these plants are frequently used as indigenous remedies
by people. A. arvensis, with local name neeli booti, is
locally used for skin acne, as it has antiseptic properties.
B. monosperma is traditionally used to remove air from
ovary. Leaves are used to treat premature ejaculation and
piles. It has anthelminthic, purgative and antibacterial
properties. C. didymus is used to cure rheumatism, bone
disorders.

Literature also showed some medicinal potential reports
about evaluation of a few species of family Primulaceae
(Amoros et al., 1987), analyzed the antiviral properties of
triterpene saponin isolated from A. arvensis. (Tambekar
and Khante 2010), analyzed different plant species
including B. monosperma for antibacterial activities
against various bacterial strains. (Coelho de Souza et al.,
2004), reported antimicrobial activities of the most
common used plant species including C. didymus in Rio
Grande do Sul.

MATERIALS AND METHODS

Plant material collection and extraction method
Anagallis arvensis, B. monosperma and C. didymus were
collected from Kakra. Kakra village is under the Pakistan
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administered area of Azad Kashmir. Village coordinates
lie at 33°7'33"N 73°52'47"E. Plants were collected during
February 2010 to May 2010. Plant materials along with
voucher numbers were deposited in the Herbarium of
department of plant sciences, Quaid-i-Azam University,
Islamabad Pakistan. Voucher numbers are 126664; 57,
125302; 10 and 125297; 25, respectively. Flowers of B.
monosperma, leaves of Anagallis arvensis and Coronopus
didymus after collection were dried in the shade and then
ground to powdered form. 100 g of powdered plant
material was mixed with 1 liter of 80% methanol.
Filtration was carried out after 7 days. Filtration was
carried out with the help of whatman 41 paper. Next step
was to perform rotary-evaporator (Brinkman rota vapor,
Model # R Germany). The semisolid extract was kept for
complete evaporation of methanol.

Abbreviations
DMSO (Dimethyl sulfoxide), MIC (Minimum inhibitory
concentration (doxycycline)

Samples preparation

1ml Dimethyl sulphoxide (DMSO) was used to dissolve
15mg of extract. This gave stock solution (15mg).
Different 8 concentrations were made. Sequence of
concentrations were 15, 12.5, 10, 7.5, 5.0, 3.0, 2.0 and
1.0mg/ml. positive and negative controls were carried out
by using Doxycycline and pure DMSO respectively.

Antibacterial bioassay

In this current work, gram positive and gram negative
strains were used. Over all there were 7 strains, among
them, two were gram positive i.e. Bacillus subtilis
(ATCC6633), Staphylococcus aureus (ATCC6538) and
five Gram negative Vibrio cholera (ATCC6896),
Enterobacter aerogenes (ATCC13048), Klebsiella
pneumonia (MTCC618), Agrobacterium tumefaciens,
Escherichia coli (ATCC15224).

To carry out antibacterial activity, commonly known
method, agar well diffusion was performed to screen the
antibacterial activity (Patel et al., 2008). In order to check
the effect of 8 concentrations, 8 holes were prepared by
sterile cork borer. Over all 100 pl solution was added into
each hole. Plates were put into incubator at the
temperature of 37°C. After one day of incubation, the
zones readings were taken.

Antifungal bioassay

To evaluate antifungal activity of crude methanolic
extracts, agar tube dilution method was performed as
described by (Choudary et al., 1995). Aspergillus niger
(ATCC 1015) and Aspergillus fumigatus (ATCC1022D).

Fungal slant tubes were kept at 28 "C incubator for seven
days. Following formula was used to obtain % inhibition
% inhibition of fungal growth = 100 - (Linear growth in
test / Linear growth in control) x 100.

Antioxidant bioassay

We performed bioassay by following Braca et al., 2001
protocol. Inhibition was determined by following (Braca
et al., 2001).

% scavenging DPPH free radical =100 x (1 — AE / AD)
In the above formula AE is absorbance of solution and
whereas AD is the absorbance of the DPPH solution

Brine shrimp lethality bioassay

20 g of plant extract and 2 ml of methanol was added in
the extract. Initially tested at 1000, 100, 10 mg/ml; three
vials were prepared at each concentration for a total of
nine vials. From stock sample 500, 50, 5ul were
transferred to vials parallel to 1000, 100, 10mg/ml. After
24 hours, numbers of survivors were recorded and the
data was analyzed through probity analysis to determine
LDsg value (McLoughlin and Rogers, 1998).

Antitumor bioassay

Antitumor activity was investigated according to the
procedure followed by the (Mcloughlin and Roger, 1998).
Agrobacterium tumefaciens strain was cultured in nutrient
broth medium (Difco) for 48 hours at 30°C. Assay was
carried out thrice and data was analyzed through one way
ANOVA. Percentage inhibition was calculated by using
formula:

% inhibition of fungal growth = 100 - (Linear growth in
test / Linear growth in control) x 100

RESULTS

Results of antibacterial activity are presented in fig. 2, 3
and 4. Each plant extract showed considerable activity
against every strain. Coronopus didymus. Anagallis
arvensis and Butea monosperma showed modest activity
against each bacterial strain. Best activity was observed
against Klebsiella pneumonia and Staphylococcus aureus
by Anagallis arvensis compared with other strains. Butea
monosperma exhibited considerable activity against
Staphylococcus aureus, Vibrio cholera, Enterobacter
aerogenes and Klebsiella pneumonia compared with other
strains. Anagallis arvensis against Klebsiella pneumonia
showed prominent activity. At 15mg/ml Anagallis
arvensis showed 8mm inhibition. Coronopus didymus was
not active against bacterial strains and showed no activity
against Bacillus subtilis, Agrobacterium tumefaciens and
Escherichia coli, while activity against other strain was
also not effective. These activities were dose dependent,
maximum at the concentration of 15 mg/ml. Anagallis
arvensis and Butea monosperma exhibited momentous
activity, which provide evidence to support the
ethnobotanical use of plants to cure diseases by
indigenous people.
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Fig. 1: Antioxidant activity of Anagallis arvensis L.,
Butea monosperma (Lam.) Kuntze, Coronopus didymus
(L.) Pers. through DPPH

Antibacterial activity of Anagallis arvensis L.
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Fig. 2: Zones of inhibitions (mm) showing Antimicrobial
activity of Anagallis arvensis L. against Bacillus subtilis
(B.S.), Staphylococcus aureus (S.A.), Vibrio cholera
(V.C.), Enterobacter aerogenes (E.A.), Klebsiella
pneumonia (K.), Agrobacterium tumefaciens (Ag.) and
Escherichia coli (E.C.)

Antifungal bioassay

Results showed that the crude methanolic extract of three
plants exhibited reasonable antifungal activity. Anagallis
arvensis L. showed 68% inhibition against Aspergillus
fumigates. Results are presented in table 1.

All these plants have potential against tested fungi.
Methanolic extract of Anagallis arvensis L. inhibited
fungal growth against A. niger up to 30.2%. Butea
monosperma (Lam.) Kuntze inhibited the growth of A.
niger up to 43.5% and against A. fumigates 27.35%.
Coronopus didymus (L) Pers. inhibited the A. fumigates
up to 27.3% and against A. niger, it inhibited 48%. Results
of present study recommend a reasonable fine association
among traditional curative use and in vitro antifungal
activity.
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Antibacterial activity of Anagallis arvensis L.

-
(=

% 10 BES
E NSA
5 mVC
£ - NEA
° | Nk
g 2 | )
" ik .
| |
0 EL.
5 125 10 75 § 3 2 1

Concentrations {mgfml)

Fig. 3: Zones of inhibitions (mm) showing Antimicrobial
activity of Butea monosperma (Lam.) Kuntze against
Bacillus subtilis (B.S.), Staphylococcus aureus (S.A.),
Vibrio cholera (V.C.), Enterobacter aerogenes (E.A.),
Klebsiella pneumonia (K.), Agrobacterium tumefaciens
(Ag.) and Escherichia coli (E.C.)

Antioxidant bioassay (DPPH radical scavenging activity
In this research work antioxidant activities of three plants
were observed through DPPH free radical scavenging
process. Anagallis arvensis L., Butea monosperma (Lam.)
Kuntze, Coronopus didymus (L) Pers. were screened.
Percentage radical activity of studied plants is shown in
the fig. 1. The effectiveness of scavenging activity of
crude methanolic extract of plants are in the order as
Anagallis arvensis L = Butea monosperma (Lam.) Kuntze
> Coronopus didymus (L) Pers. Anagallis arvensis L. and
Butea monosperma (Lam.) Kuntze showed maximum
antioxidant activity i.e. 85%, while remaining plants
showed less 35% antioxidant activity.

Shrimp bioassay

Bioactive compound has toxic effects, when taken in high
amount. To check the toxicity of any compound, in vivo
lethality in a simple organism can be used as a suitable
method for investigating the biologically active natural
product. Brine shrimp is such type of bioassay to check
the toxicity of a compound. Brine shrimp lethality
bioassay is recommended protocol (Mayer et al., 1982).
Brine shrimp lethality method was employed to
investigate the toxic effect of three medicinal plants
namely Anagallis arvensis L, Butea monosperma (Lam.)
Kuntze, Coronopus didymus (L) Pers. Results are
presented in table 2. Fractions of methanolic extracts of
these plants were screened to evaluate the cytotoxic
potential of these plants species. Results were compiled
and analyzed through probit analysis and LDs, value was
calculated. LDg, value of Anagallis arvensis L was 14168
ppm that is highly insignificant (LDs, >1000). Butea
monosperma (Lam.) Kuntze result LDsy 163 ppm this is
significant result. This plant extract was further screened
for antitumor activities. Extract of Coronopus didymus
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Table 1: Antifungal activity of Anagallis arvensis L., Butea monosperma (Lam.) Kuntze, Coronopus didymus (L.)

Pers. against Aspergillus niger and Aspergillus fumigates

Names of Plants Fungal strains used L.G.C. (mm) L.G.T. (mm) % Inhibition
Anagallis arvensis L. A.niger 115 70 39.2
A. fumigates 110 35 68
Butea monosperma (Lam.) A.niger 115 65 43.5
Kuntze A. fumigates 110 80 27.3
Coronopus didymus (L.) A.niger 115 60 48
Pers A.fumigates 110 80 27.3

Aspergillus niger — A. niger and Aspergillus fumigates- A. fumigates, L.G.C. (mm) = Linear Growth in Control (millimeter), L.G.T.

(mm) = Linear Growth in Test (millimeter)

Table 2: Cytotoxic effect of methanolic extract of Anagallis arvensis L., Butea monosperma (Lam.) Kuntze,
Coronopus didymus (L.) Pers. on brine shrimps (Artemia salinia)

Plant names Concentration used No. of Shrimps used No. of_ Shrimps LDsy Value

(ppm) killed (ppm)
1000 30 21

Anagallis arvensis L. 100 30 27 14168
10 30 30
. 1000 30 19

Coronopus didymus (L.) 100 30 54 29100
pers. 10 30 25
Butea monosperma 1000 30 10

100 30 21 163

(Lam.) Kuntze 10 30 7

(L) Pers. gave LDsq value 22100 ppm (LDsg > 1000). This
result is again highly insignificant. These plants can be
used as alternate of good drug having less toxic effects.
However further research is necessary to provide better
results. Brine shrimp bioassay is a first step to find
anticancer drug. If a plant extract has potential to produce
a number of cytotoxic secondary metabolites, it means
tested plants carry potential to find anticancer drug. More
investigations and research work may aid research depth
to recognize bioactive compounds of tested plants.

Antitumor activity

In potato disc assay, Agrobacterium tumefaciens is used
as the tumor causing agent, because of its unique capacity
for trans- kingdom sex (Stachel and Zambryski, 1998).
Results showed that A. tumefaciens has potential for the
production of tumors. Butea monosperma (Lam.) Kuntze
showed 66% inhibition of tumor cells. Anagallis arvensis
L showed 50% inhibition through potato disc bioassay.
Coronopus didymus (L) Pers. was found to be inactive,
however it exhibited 8.5% inhibition rate.

Active plants could further be screened for the discovery
of new antitumor agents. Results were checked through
statistical analysis one way ANOVA to check the
correlation among different methanolic extracts of plants.
Results of one way ANONA are presented in fig. 5. These
results were further verified by LSD analysis, which
showed the significant and non-significant behavior of

data. The rank of selected medicinal plants for this
antitumor activity is as Butea monosperma (Lam.) Kuntze
> Anagallis arvensis L > Coronopus didymus (L) Pers.

DISCUSSION

Pakistan has diverse vegetation. People living in rural
areas are interested to use plant-based drugs. Most of the
plants have no side effects and they are inexpensive.

In this current work, Anagallis arvensis displayed
antibacterial activity against gram negative bacteria
(klebsiella pneumonia) and Staphylococcus aureus.
Usually gram negative strains are less susceptible, due to
presence of extra membrane (Yao and Moellering, 1995).
Previously Shtayeh et al., 2008 showed that Anagallis
arvensis was active against gram negative bacilli (Proteus
vulgaris).

Furthermore, we showed that Butea monosperma is active
against gram positive and gram negative strains. Our
findings about Butea monosperma differ (Gurav et al.,
2008). They showed that Butea monosperma is inactive
against the gram negative bacteria. Different results may
be due to handling of samples and methods.

Coronopus didymus did not exhibit antibacterial activity.
Study from South Brazil showed that bacterial strains
were resistant against of (Coelho de souza et al., 2004).
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Fig. 4: Zones of inhibitions (mm) showing Antimicrobial
activity of Coronopus didymus (L.) Pers. against Bacillus
subtilis (B.S.), Staphylococcus aureus (S.A.), Vibrio
cholera (V.C.), Enterobacter aerogenes (E.A.), Klebsiella
pneumonia (K.), Agrobacterium tumefaciens (Ag.) and
Escherichia coli (E.C.)
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Fig. 5: Antitumor activities of Anagallis arvensis L. (P4),
Coronopus didymus (L.) Pers. (P1), Butea monosperma
(Lam.) Kuntze (P3), Control (C)

Apart from antibacterial study, our antifungal research
yielded significant result. We demonstrated that Anagallis
arvensis have high potential against tested fungal
pathogens. Our results coincide with (Lopez et al., 2008).
Anagallis arvensis also showed antidermatophytic effects
(Shtayeh and Abu Ghadeib 1999). Their work illustrated
the importance of above mentioned plants. They showed
90-100% inhibition rate of Anagallis arvensis against
dermatophytes.

Most of the plants have natural antioxidant capacity and
efficiency, therefore it is important to test their antioxidant
potential. In continuation of that we also examined the
plants. We showed that Anagallis arvensis and Butea
monosperma showed maximum antioxidant activity.
Previously (Prabhakar et al., 2006) displayed free radical
scavenging activity of Coronopus didymus. They showed
that Coronopus didymus is radio protector, wound healing
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and alleviate allergies, inflammation, hepatotoxicity and
hyperglycemia. However in our study, Butea monosperma
displayed minimum antioxidant as compared to other
plants studied.

Lopez et al. (2008) showed that methanolic extracts of
Anagallis arvensis were found to inhibit the growth of
Bacillus subtillis, Escherichia coli and Candida albicans.
Anagallis arvensis evidenced a higher activity as
indicated in current work.

Plants produce antioxidant effect, owing to presence of
flavonoids, polyphenols, tannins, and phenolic terpenes
(Rahman and Moon, 2007). A number of
neurodegenerative diseases and AIDS, cancer could be
cured due to presence of free radicals in plants. Present
research work suggests that these screened plants have
considerable amount of antioxidant activity. However it is
recommended that high and deep investigation would
pave and discover new antioxidant properties in the
plants. The results of the present study provide a scientific
validation for the popular use of medicinal plants.
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