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Abstract:

ackground: Pharmaceutical world is currently facing a major issue of bacterial resistance
against antibiotics. For the past few years, plants being an excellent source of
phytochemicals have replaced many traditional antibacterial agents. Keeping this in view,
the current study was conducted to detect the antibacterial activity and the presence of various
phytochemicals in Convolvulus arvensis leaves and stem extracts.
Methods: Eight different organic and aqueous extracts of Convolvulus arvensis L. (C. arvensis)
leaves and stem were prepared and their antimicrobial activity against 13 clinically important
bacterial species was investigated using the disc diffusion assay. Phytochemical screening of the
aqueous extracts of C. arvensis was performed using qualitative tests.
Results: All the thirteen bacterial species tested in this study were found sensitive to the stem and
leaf extracts of C. arvensis. Highest antimicrobial activity was observed against Escherichia coli
while among all the extracts butanol extract was the most effective antimicrobial agent.
Phytochemical analyses using organic and aqueous extracts confirmed the presence of various
secondary plant metabolites of therapeutic value i.e. saponins, flavonoids, steroids, tannins,
phlobatannins, cardiac glycosides and coumarins.
Conclusion: Our results indicate that C. arvensis plant contains some phytochemicals with
antimicrobial affects. These chemicals possess great potential to be used as advanced therapeutic
compounds against broad range of pathogenic bacteria.
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Introduction

Convolvulus arvensis L. (Morning glory; family
Convolvulaceae; figure 1) locally known as ‘Leli’ [1], is a
persistent, herbaceous perennial weed that is commonly
found in regions with temperate, tropical or
mediterranean climates. It has been in use as a herbal
food and as a traditional medicine since the eighteenth
century. C. arvensis is commonly found in the salt
ranges of Pakistan and the inhabitants of the area are
using this plant as folk medicine for many generations

[1].

Figure 1: Convolvulus arvensis L. growing on waste land in
association with Cynodon dactylon (L.) Pers. Grass

In folk medicine it is employed as a medication to treat
constipation, boils and inflammation. It has been found
to cure cough, gonorrhea, chronic ulcers, rheumatic
pain and some skin diseases. It is also utilized as an
aphrodisiac, a nervine tonic and a diuretic agent [2].
Whole plant is employed as a sedative to ease the pain in
genital diseases as well as in nervous disorders e.g.
hysteria and epilepsy. It has also been found useful as a
blood purifier [3-5]. In veterinary medicine,
helminthosis has been treated with the aerial parts of C.
arvensis [6]. Therefore, many researchers have focused
on the biological properties of Convolvulus species and
its parts [7-10]. In the present study we analyzed the
antimicrobial activity of different extracts of C. arvensis
against some clinically important bacterial species. We
also screened this plant for the potential presence of
various compounds of therapeutic value.

Methods

Sample collection

Plants samples of C. arvensis were collected from Salt
Range area of Islamabad and Rawalpindi districts of
Pakistan in May 2012. The specimens were confirmed
via visual examination at the Botanical Sciences Division
(BSD) of the Pakistan Museum of Natural History
(PMNH), Islamabad, Pakistan.

Extract preparation

For the preparation of extracts, the plants’ leaves and
stems were dried under shade followed by grinding it
into fine dust sized particles using a grinder. Ten grams
of the ground material of leaves and stems was
separately dissolved in eight different solvents (100 mL)
to prepare crude plant extracts. The solvents used were
Ethanol, Methanol, Chloroform, Acetone, n-Hexane,
Butanol, Ethyle acetate and distilled water. These
extracts were kept on a shaking incubator for 24 hrs at
28°C to assist the dissolution process and make a
homogenous solution in the solvent. The solutions were
then filtered using filter paper (Whatman no. 1) and a
vacuumed rotary evaporator was used to concentrate the
filtrate followed by its preservation at 4°C till further use.

In-vitro Antibacterial activity

Antibacterial activity of all prepared extracts was
analyzed using disc diffusion method [11]. Agar cultures
of the following bacteria were obtained from the
National Institute of Health (NIH), Islamabad:
Staphylococcus  aureus  IARS-4  (S.  aureus),
Acinetobacter junii IARS-2 (A. junii), Klebsiella
pneumoniae IARS-11 (K. pneumoniae), Acinetobacter
baumannii TIARS-10 (A. baumannii), Enterococcus
faecalis IARS-1 (E. faecalis), Escherichia coli IARS-3 (E.
coli), Pseudomonas aeruginosa IARS-8 (P. aeruginosa),
Shigella dysenteriae IARS-9 (S. dysenteriae), Vibrio
choleraeIARS-13 (V. cholerae), Proteus mirabilis IARS-
5 (P. mirabilis), Salmonella paratyphi IARS-12 (8.
paratyphi), Serratia marcescens IARS-6 (S. marcescens)
and Enterobacter cloacae IARS-7 (E. cloacae). Bacterial
cultures were prepared on Mueller-Hinton agar. 40 pL
from each extract with different concentrations 100
mg/mL, 50 mg/mL, 5 mg/mL were placed separately on
6 mm filter paper disc. Three filter paper discs of
different concentrations of the same extract were placed
in a single petri dish. For control, discs were
impregnated with standard antibiotics (100 pg/mL)
Amoxycillin  and Gentamycin. The plates were
incubated overnight at 36°C after which zones of
inhibition was measured.

Phytochemical Screening

Organic extracts of C. arvensis were prepared as
mentioned above for its preliminary quantitative
phytochemical screening. Ground plant material was
weighed and subjected to extraction in Soxhlet
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apparatus at 60°C. Water extract was prepared by
following the protocol [12]. The solution obtained was
dried in a rotary evaporator at 50-60°C until all the
solvents evaporated. The dried extract was subjected to
various phytochemical tests to confirm their presence.

Steroids

To detect the presence of steroids 1 mL of the plant
extract was dissolved in 10 mL of chloroform and equal
volume of concentrated sulphuric acid (H,S04). The
indication of red upper layer and yellow H,S0, layer
green fluorescence confirmed the presence of steroids
[13].

Terpenoids

Salkowski’s Test was performed to confirm the presence
of terpenoids in the extracts. Five mL of each aqueous
and organic extracts were mixed in 2 mL of chloroform
and then 3 mL of concentrated H,S0; was carefully
added so as to form a layer. Formation of reddish brown
color at the interface confirmed the presence of
terpenoids [14].

Flavonoids

To observe the presence of flavonoids 5 mL of dilute
ammonia solution was added to a portion of aqueous
filtrate of the plant extract followed by addition of
concentrated H,S04. Presence of flavonoids was shown
by the appearance of yellow color [12, 15].

Tannins

Developed protocol was followed to detect the presence
of tannins. 2 drops of ferric chloride were added to 1 mL
of each extract. Development of a transient greenish to
black color revealed the presence of tannins [16].

Saponins

Presence of saponins was detected by diluting 5 mL of
the extract with 20 mL of distilled water, followed by
agitation for 15 minutes in a graduated cylinder.
Formation of foam pointed to the presence of saponins
[17].

Anthocyanins

Anthocyanins detection test was performed by adding 2
mL of aqueous extract to equal volumes of 2N
hydrochloric acid (HCI) and ammonia. The appearance
of pinkish red color that turned bluish violet indicated
the presence of anthocyanins.
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Leucoanthocyanins

To observe the presence of leucoanthocyanins, 5 mL of
the aqueous extract was added to an equal volume of
isoamyl alcohol. Supernatant turned red in color
pointing the presence of leucoanthocyanins [18].

Coumarins

Presence of coumarins was detected by adding 3 mL of
10% sodium hydroxide (NaOH) to 2 mL of aqueous
extracts. Formation of yellow color indicated the
presence of coumarins [19].

Phlobatannins

For the presence of phlobatannins, the deposition of a
red precipitate when an aqueous extract of plant was
boiled with 1% aqueous HCI, was taken as evidence [14].

Cardiac glycosides

For detection of cardiac glycosides we performed the
Keller-Killani’s [14] test. 5 mL of extract was treated
with 2 mL of glacial acetic acid containing one drop of
ferric chloride solution. This was under layered with 1
mL of concentrated H,S04. Development of a brown ring
at the interface showed a deoxysugar characteristic of
cardenolides.

Results

The antibacterial activity of eight different extracts
including aqueous extracts of C. arvensis was examined
against 13 bacterial strains. All extracts of different
concentrations showed high degree of antimicrobial
activity against all pathogenic bacterial strains used in
the study. The antibacterial activity of C. arvensisleaves
and stem is summarized in Figure 2 and 3.

The tested butanolic extracts from C. arvensis showed
relatively high level of antimicrobial activity against all
the microorganisms. Among all the tested bacterial
strains, E. coli was found to be the most sensitive. A.
junii, showed an average sensitivity to different extracts.
The minimum inhibitory concentration (MIC) for
Butanol was 5 mg/mL for stem and 50 mg/mL for leaves
against these bacterial strains.

K. pneumonia, A. baumannii, E. faecalis, S. paratyphy
and S. marcescens remained resistant to most of the
stem extracts of C. arvensis whereas, K. pneumonia, E.
cloacae, S. paratyphy, V. cholera and S. dysenteriae
showed resistance to leaves extracts of C. arvensis except
for showing activity for butanol extract.
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Methanol Ethanol Chloroform
Steroids + - -
Tannins - +++ -
Terpenoids - - ---
Flavanoids + ++ +
Anthocyanins - - -
Leucoanthocyanins - - -
Coumarins - + -
Cardiac Glycosides + - ++
Saponins -- ++ -
Phlobatannins - - -

+ (present), - (not present)

Table 1: Showing the results of phytochemical analyses of C. arvensis

Ethyl Acetone Aqueous Butanol Hexane
acetate

- - ++ - T

++ +++ - +++ +

- - —+ - -

- - - - +

{HF - ++ - -

+ + +++ + -

- - + - -

Discussion

Plants are a rich source of phytochemicals that have
been used as chemotherapeutic agents for ages. In the
current study, antibacterial activity of organic and
aqueous extracts of C. arvensis leaves and stems in
comparison with standard drugs Amoxycillin and
Gentamycin was investigated. The activity was found to
proceed in a dose dependent manner against major
pathogenic isolates. Strong positive activity was
observed in Butanol extracts against all bacterial strains
under study. Among all the tested bacterial strains, E.
coli was found to be the most sensitive. These results
however, are contradictory to previous study on C.
arvensis collected from Khyber Pakhtunkhwa region
[20]. The difference in results is inferred to be effected
by changes in the environment of the plant sample
under study. Plants growing in different environmental
conditions have varying secondary metabolites and
thus, varying bioactivities [21, 22]. The difference in
bioactivities and composition of secondary metabolites
is also dependent upon the genetic lineage of a plant
[23].

Traditionally, C. arvensis is used for treating jaundice
[24] and its ethanol extract is said to be rich in flavonoids
including quercetin and Kaempferol [25]. The quercetin
the
hepatoprotective activity of C. arvensis whereas, the

flavonoid is particularly responsible for
phytochemical analysis of C. arvensis in this study has
shown the richness of saponins, terpenoids, tannins,
cardiac glycosides and coumarins in the plant. The
phytochemicals are responsible for various scientific

effects such as anti-angiogenesis, cytotoxicity as well as
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immune stimulatory [25-27].
We have presented the antibacterial activity of the plant
against most common bacterial strains involved in
human pathogenesis. The Butanol extract of the plant
has shown great tendency of antibacterial activity and it
is inferred that the activity is due to tannins and
saponins. Tannins have been observed to form
complexes with proteins by forming hydrogen or
covalent bonds or through hydrophobic forces.
Through these forces they act as antibacterial agents and
inactivate microbial adhesins, cell envelope transport
proteins and enzymes [28]. Thus, the study confirms the
presence of antibacterial activity in C. arvensis that is
inferred to be due to presence of Tannins. Further
investigations to exploit bioactive compounds of the
lead of

pharmaceutically important compounds.

plant can to identification many
Adaption of bacterial resistance against antibiotics is a
great challenge faced by pharmaceutical industry today.
The results of this study shows that C. arvensis leaves
and stem extracts have strong antibacterial activity
against most of the human pathogenic bacteria. In
addition, phytochemical analysis has also shown the
presence of various bioactive compounds such as
tannins, cardiac glycosides and saponins that can be
evaluated for their potential activities against other

diseases.
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