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Abstract

A systematic study of the use of local plants in health care and management of biological control of weeds is very important.
The present study aims to evaluate the biological activity of Pergularia tomentosa L. (milk weed, family Asclepiadeceae).
Total phenolics, tannins, alkaloids, flavonoids, saponins, glucosides and steroids were determined in the studied plant. The
antioxidant activity was measured based on the reduction of DPPH. The ICs, values of the antioxidant inhibition of P,
tomentosa were 2.86, 3.34, 5.68 and 5.97 mg.ml™ in case of methyl alcohol, ethyl acetate, hexane and petroleum ether extracts,
respectively. In the present study methyl alcohol extract of P. tomentosa exhibited appreciable broad spectrum (89%) against
both bacteria and fungi, followed by ethyl acetate (56%), acetone and methylene chloride extracts (34%, each) then petroleum
ether (22.2%). The pathogen Aspergillus fumigatus, S. aureus and B. subtilis (12.5, 9.7 and 9.3 mm, respectively) were the
most sensitive bacteria in case of methyl alcohol, ethyl acetate and methylene chloride extracts, respectively. The results of the
current study showed that the methyl alcohol extract of P. tomentosa inhibited seed germination of C. murale varied between
percent 10.42 to 85.42, depending on the extract concentration. Similar inhibitory effects on radicle and plumule growth were
observed. This study revealed that P. tomentosa extracts can be used as natural antimicrobial agents in pharmaceutical and bio-
control of weeds.
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the treatment of infectious conditions [3]. Several countries
in Africa have realized the need to develop improved
traditional medicines (ITMs) from local plants that are used
traditionally for wvarious ailments [4]. This calls for
systematic study of local plants utilization in managing
primary healthcare and antimicrobial trials to authenticate the
use of such medicines in various communities.
Approximately 25% of all pharmaceutical products
worldwide originated from traditional medicinal knowledge.
There is widespread interest in developing new types of
medicinal agents with greater potency and reduced side

1. Introduction

Bioactive compounds are natural compounds produced by a
living organism that is found in nature [1]. They are generally
secondary metabolites from plants, seaweeds, microalgae or
invertebrates and are not essential for survival, but
nevertheless provide organisms that produce them an
evolutionary advantage as antioxidant, anti-inflammatory,
anti-diabetic, cytotoxic, etc. [2]. Traditional system of
medicine which depends mainly on medicinal plants is rich
in ethnomedical knowledge of the uses of medicinal plants in
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effects [5, 6].

The phenomenon of allelopathy is defined as the beneficial
or harmful effect of chemical substances released by plants
on another plants. Allelochemicals may be present in leaves,
root, fruits, stems and rhizome etc. [7, 8], some of which can
store these compounds. Many such natural compounds have
the potential to induce a wide range of biological effects and
can provide great benefits to agriculture and weed
management [9, 10]. Pergularia tomentosa L. (milk weed)
belongs to the family Asclepiadeceae, it is a climbing to
semi-erect perennial herb, 0.5-1.2 m in tall with milky sap,
whole plant blue-whitish due to dense short hair (stem
tomentose). The plant was widely distributed in Libya,
Palestine, Pakistan and Saudi Arabica [11, 12], in Egypt it
was found in Desert, Red Sea coast, Sanai and Gebel Elba
[13]. The leaves of this plant contain milk its extract has been
used in the treatment of skin infections, such as Tinea capitis.
A number of researches have also been carried out on P.
tomentosa [14], which was first discovered in Saudi Arabia,
the antifungal activity of this plant was tested and results
obtained shows that the plant has antifungal effect against
Aspergillus niger. Favel et al. [15] and Husain et al. [16] said
that, the plant was reported to have molluscidal activity and
persistent hypoglycemic effects, its isolated cardenolides
have been shown to cause apoptotic celldeath of Kaposi
sarcoma cells.

The use of synthetic antioxidants presents undesirable effects
on health on long-term life [17]. Due to the fact that they
have been considered as a major group of chemicals
contributing to the antioxidant potential of plant extracts,
phenolic compounds present in medicinal plants could be
consumed in the diet and they have limited or no side effects
[18, 19]. The importance value of plants lies in some
chemical substances that produce a definite physiological
action on cell. The most important of these bioactive
constituents of plants are alkaloids, tannins, flavonoids and
phenolic compounds [20, 21]. Phytochemical analysis of the
aerial parts of P. fomentosa demonstrated the presence of
cardenolide glycosides [22, 23], Cardenolides and (-
sitosterolglucoside [11]. Therefore this work was aimed to
evaluate the biological activities of P. tomentosa.

2. Materials and Methods

2.1. Plant Materials

Pergularia tomentosa L. (Figure 1) was collected in
flowering stage from Eastern Desert (northern sector, Cairo-
Suez desert road) during the period of March 2017. The plant
species was identified according to Boulos [13]. It was dried
at room temperature, grinded into a powder using a blender

and stored in plastic containers in darkness until required for
use.

Figure 1. General and close-up view of Pergularia tomentosa L. collected
from northern sector of Eastern Desert.

2.2. Phytochemical Analysis

Quantitative phytochemical analysis of different compound
(tannins, saponins, alkaloid, flavonoid, phenolics, glycosides
and steroids) were carried out in accordance with the
procedure of Van Burden and Robinson [24], Harborne [25],
Bohm and Kocipai-Abyazan [26], Obdoni and Ochuko [27],
Sadasivam and Manickam [28] and Prashant et al. [29].

2.3. Biological Activity

2.3.1. Determination of Antioxidant Activity

Antioxidant activity was determined by using a stable free
radical (1, 1-diphenyl-2-picrylhydrazyl) DPPH [30]. Two ml
of 0.15 mM DPPH was added to 2 ml of plant extracts in
different concentrations (4000, 2000, 1000, 500 and 250
ppm). A control was prepared by adding 2 ml of DPPH to 2
ml solvent. The mixture was incubated in dark at the room
temperature for 30 min. The absorbance was recorded at 517
nm and the ICsy was calculated graphically. The antioxidant
activity was expressed as:

% Radical scavenging activity = [1— (A sample/A control)]x 100

2.3.2. Antimicrobial Bioassay

The dried plant material (50 g) was extracted using 500 mL
of different solvents (acetone, ethyl acetate, methylene,
chloride methanol, petroleum ether) by refluxing for 3 hrs.
The obtained extracts were filtered and evaporated to
dryness. A stock solution of each extract was prepared in
dimethyl sulfoxide (DMSO) and kept at -20°C for future use
[31]. The different extracts of P. tomentosa were tested
against two gram negative bacteria (Klebsiella pneumoniae
and Escherichia coli) and three gram positive bacteria
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(Streptococcus  pyogenes, Staphylococcus aureus and
Bacillus subtilis) as well as four fungal strain (Candida
albicans, Aspergillus niger, Aspergillus fumigatus and Mucor
spp.) were employed in the screening using filter paper discs
assay [32]. All Petri dishes were incubated at 37°C for 24
hrs. After incubation, the diameter of inhibition zone (cm)
was measured for recording the clear zone and compared
with the DMSO as control. Standard antibiotic of ampicillin,
clotrimazole and penicillin were used for comparison with

the tested plant extracts.

2.3.3. Allelopathic Bioassay

The seeds of Chenopodium murale were collected from the
cultivated land in Mansoura City, Al-Dakahlia Governorate,
Egypt. Seeds were sterilized by 0.3% sodium hypochlorite for 3
minutes, washed several times by distilled water, dried at room
temperature for 7 days and reserved in paper bag until further
use [33]. For bioassay tests, methanol extracts were prepared at
various concentrations (2.5, 5, 10, 20% w/v). The solutions were
filtered through double layers of muslin cloth followed by a
Whatman No. 1 filter paper. The pH of the mixtures was
adjusted to 7 with 1M HCI, and then mixtures were stored in a
refrigerator at 4°C until further use [34]. For germination
experiment, two layers of filter paper (Whatman No. 1) were
placed in 90 mm diameter sterilized Petri dishes. In each dish,
20 seeds were settled and 10 ml of each plant extract (2.5, 5, 10,
20% w/v) was added. The control treatment was designed with
distilled water. Germinated seeds were counted daily starting

from the first day of treatment. The design of the experiment
was randomized complete block with three replicate. The
experiment repeated three times and the inhibition percentage
was calculated.

The seeds of C. murale were germinated in the dark at room
temperature for 2 days. Twenty germinated seeds were
placed in Petri dishes lined with two layers of filter paper
(Whatman No. 1) and 10 ml of different extracts (2.5, 5, 10,
20% w/v) were added. Moreover, a control treatment was
designed with distilled water. The design of the experiment
was randomized complete block with three replicate. The
experiment repeated twice, the radicle and plumule lengths of
seedlings were measured on a tenth day and growth
inhibition for radicle and plumule lengths were calculated.

3. Results and Discussion
3.1. Phytochemical Analysis

The results of quantitative phytochemical analysis of P
tomentosa (Table 1) revealed the presence of tannins,
alkaloids, saponins, flavonoids, phenolics, and glycosides.
Tannins, saponin and phenolics were detected in large
quantities. These results agree with Hassan et al. [35] except
phenolics and steroids as well as Okwu [21] and Shinkafi
[36] who reported that similar results on P. tomentosa from
Nigeria except tannins and phenolics are relatively lower
than those my results.

Table 1. Quantitative phytochemical analysis of Pergularia tomentosa.

Active organic compounds (mg.g” dry weight)

Plant species
P Tannins Saponins Phenolics

Flavonoids Alkaloids Glycosides Steroids

P. tomentosa 9.39+0.02 3.454+0.04 7.94+0.04

¥

2.01+0.02 2.64+0.03 2.51+0.02 ND

*ND: non detected

3.2. Antioxidant Activity

Antioxidant activity can depend on many factors such as the
lipid composition, the antioxidant concentration, and the kind of
plant. The antioxidant capacity of Pergularia tomentosa samples
was reported to be highly dependent on the composition of these
extracts and on the manipulation conditions during in vitro tests
[37, 38]. The stable free radical 1, 1-diphenyl-2-picrylhydrazyl
(DPPH) is widely used for an assay of the radical scavenging
activity of plant extracts. The evaluation of the antioxidant
activity of different extracts of P fomentosa is shown in Figure
2. It is obvious that, by increasing the plant extract concentration
there was a corresponding continuous increase in scavenging
activity. In case of methanol, ethyl acetate, petroleum ether and
hexane extracts the increase was up to 4000 pg.ml” where the
scavenging activity was 53.52%, 50.48%, 37.53% and 36.39,
respectively.

The ICs values of the extracts of P. tomentosa were presented in

Figure 3. Methanol extract had the highest scavenging activity
(2.86 mg.ml™). The radical scavenging activity of the other
extracts and standard decreased in the following order: catechol,
ethyl acetate, hexane and petroleum ether. The present results
showed that the antioxidant activity of the P. tomentosa was
lower than those reported by Lahmar et al. [39].
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Figure 2. Percentage of DPPH radical scavenging activity of different
extracts of Pergularia tomentosa.
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Figure 3. ICs values (mg.ml") of Pergularia tomentosa extracts and natural
antioxidant catechol (standard).

The antioxidant capacity of P. fomentosa may be ascribed to
the high content of alkaloids, anthraquinones, flavonoids,
glycosides, saponins, steroids and tannins [40], cardenolide
glycosides [22, 23], cardenolides and B-sitosterol glucoside
[11], two triterpenes of the taraxosterol skeleton were
isolated; pergularine A and pergularine B [41] were isolated
from P. tomentosa. The powerful antioxidant activity of shoot
extract can be attributed mainly to the phenolic content, due
to their hydroxyl groups, and/or to flavonoids which react
with the DPPH radical by hydrogen atom donation to free
radicals [37], while a highly positive correlation between
total phenolic content and antioxidant activity was

established in case of many plant species [42, 38].

3.3. Antimicrobial Assay

The increasing antibiotic resistance of bacteria has stimulated
researchers discover new ways to prevent bacterial growth
and infections [43]. In this experiment, the plant metabolites
were extracted with different solvents and the antimicrobial
activity of P. tomentosa was assayed in vitro by agar well
diffusion method. In case of petroleum ether extract inhibited
the growth of Stroptococcus pyogenes and Staphylococcus
aureus (Table 2 and Figure 4). Methylene chloride extract
inhibit all pathogenic bacteria except Escherichia coli and
Klebsiella pneumonia. The ethyl acetate extract has no effect
on K. pneumonia and Bacillus subtilis but inhibited others.
Acetone extract had no antibacterial activities on all the
pathogenic bacteria except K. pneumonia and S. pyogenes.
Methyl alcohol inhibits all pathogenic bacteria with different
rates. Al Jabri [44] and Yakubu et al. [40] found that the
methanol extract of P fomentosa was active against same
tested bacteria and C. albicans strain. These results were
comparable to those of Ocimum sanctum, Origanum
majorana, Cinnamomum zeylanicum and Xanthoxylum
armatum as investigated by Joshi ef al. [45] and Iranbakhsh
et al. [46] in Datura stramonium (E. coli, S. aureus and S.

pyogenes).

Table 2. The inhibitory activity of Pergularia tomentosa extracts against the tested organisms as demonstrated by diameters of the inhibition zone (mm).

Plant extracts

Standard antibiotic

Test microorganisms

Methyl alcohol (80%) Ethyl acetate  Acetone Methylene chloride  Petroleum ether Ampicillin  Clotrimazole
Gram positive bacteria
Bacillus subtilis 1 - - 9.3 - - -
Staphylococcus aureus 7 9.7 - 8.3 6 16 -
Gram negative bacteria -
Escherichia coli 9 8 - - 14 -
Klebsiella pneumonia 7 - 6.7 27 -
Streptococcus pyogenes 8 8 6 7.3 8.3 25 -
Fungi
Candidia albicans 7.5 7.5 - - - - 15
Aspergillus niger 9 - 9 - - - -
Aspergillus fumigatus 12.5 12.5 - - - - -
Mucor spp. - - - - - - -

On the other hand, petroleum ether and Methylene chloride
extract had no antifungal activities against all the pathogenic
fungi (Table 2 and Figure 4). The ethyl acetate extract
inhibited the growth of Aspergillus fumigates and C.
albicans, acetone extract inhibited the growth of Aspergillus
niger and methyl alcohol extract inhibited the growth of all
pathogenic fungi except Mucor spp. Khan-Pathan et al. [47]
found that the extract of Citrus aurantifolia was active
against same tested fungi strain and Poornima and
Palanisamy [48] on Acalypha indica and Tridax procumbens.
These results were comparable to those of Lavandula
officinalis, Salvia officinalis and Althaea officinalis as

mentioned by Rashidi et al. [49].

In the present study methyl alcohol extract of P. tomentosa
exhibited appreciable broad spectrum (89%) against both
bacteria and fungi (Figure 5), followed by ethyl acetate
(56%), acetone and methylene chloride extracts (34%, each)
then petroleum ether (22.2%). Methyl alcohol extract showed
the inhibitory activities against Gram positive and negative
bacteria as well as all pathogenic fungi except Mucor spp.
The pathogen S. aureus and B. subtilis (9.7 and 9.3 mm,
respectively) were the most sensitive bacteria in case of ethyl
acetate and methylene chloride extracts, respectively,
whereas Aspergillus fumigatus was the most sensitive fungi
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in case of methyl alcohol and ethyl acetate extract (12.5 mm,  of substances (present in the extracts) in the agar medium,
each). Many plant species exhibited different diameters of  antimicrobial activity of diffused substances, growth and
inhibition zones; however, the diameter of inhibition zone  metabolic activity of microorganisms in the medium [50].
depends mainly upon many factors for e.g. diffusion capacity
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Figure 4. Antimicrobial activity of different extract of Pergularia tomentosa and standard antibiotic.

Phytochemical compounds are known to possess alkaloids and other phenolic compounds are reported to have
antimicrobial properties as reported by Bouchet et al. [51],
Scalbert [52] and Favel et al. [15]. Findings from this work
also agreed with the work of Rojas ef al. [53] and Hostettman
et al. [54] who reported that plants containing flavonoids

antimicrobial activity. Previous studies have revealed that P,
tomentosa extracts can be an excellent source of antioxidant,
antimicrobial, cytotoxic properties [22, 55, 56].
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Figure 5. Percent of antimicrobial spectrum of Pergularia tomentosa extracts and standard antibiotic.
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3.4. Allelopathic Bioassay

3.4.1. Effect of Different Extracts on
Germination of C. murale

The allelopathic potential of the P. fomentosa extract on the
germination of C. murale four days after treatment is shown
in Figure 6. The phytotoxicity of extracts was increased
significantly with the increasing extract concentrations. At 20
g1", the germination of C. murale was reached maximum
inhibition (85.42%). However, at the lowest concentration
(2.5 gI"), the germination of C. murale was reduced by
10.42%. This agrees with the previous results of other
investigators [57-60].
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Figure 6. Allelopathic effect of different methanol extracts from Pergularia
tomentosa aerial parts on the germination and seedling growth of C. murale
after ten days of treatment.

The previous phytochemical and biological investigation of
P tomentosa demonstrated the presence of cardenolide
glycosides [23], cardenolides and B-sitosterolglucoside [11],
alkaloids, tannins, flavonoids and phenolic compounds [20,

21]. The present results showed the potent allelopathic effect
of P. tomentosa on the nuisance weed C. murale, which could
be ascribed to the high content of phenolics, tannins and
alkaloids. The reduction in the germination of C. murale
under treatment of P. tomentosa extract could be attributed to
the action of allelochemicals in plant is diverse and affects a
large number of biochemical reactions resulting in
modifications of different physiological functions.
Allelochemicals pose great effects on enzyme activities, cell
division and ultrastructure, membrane permeability, ion
uptake and as a consequence germination, plant growth and
development are modified [61-63].

3.4.2. Effect of Different Extracts on
Seedling Growth of C. murale

The allelopathic effect of the different concentration from
extract of P. tomentosa on C. murale radicle growth after ten
days of treatment revealed that the higher concentration (20
g.I") was strongly inhibited the C. murale, while the opposite
response was observed at the lower concentration (2.5 g.I'")
(Figure 6). It was observed that, the degree of inhibition
percentage of the plant extracts increased with the increase in
its concentration. Many investigators observed reduction in
radical growth during their allelopathic studies [64-67]. On
the other hand, the plant extract of P. fomentosa significantly
reduced the plumule length of C. murale (Figure 6). It was
obvious that, the highest concentrations (20 g.1"") of extract
showed strongly inhibition (84.75%) of plumule growth. The
results of the present research agree with most of the
previous results obtained by other researchers, which
emphasized that extracts of many plant species inhibited
germination of many other weed seeds [68, 69, 59].

The present results are showed that the radicle length of C.
murale was relatively more sensitive to allelochemicals than
that of plumule length. These results agree with the other
studies reporting that aqueous and organic extracts of
allelopathic plants had more pronounced effects on radicle
growth than on plumule growth [70-72]. This is probable
because the roots are the first part of plants to absorb the
allelochemicals from the surroundings.

4. Conclusion

In the present study methyl alcohol extract of P. tomentosa
exhibited appreciable broad spectrum (89%) against both
bacteria and fungi, followed by ethyl acetate (56%), acetone
and methylene chloride extracts (34%, each) then petroleum
ether (22.2%). The pathogen S. aureus and B. subtilis (9.7
and 9.3 mm, respectively) were the most sensitive bacteria in
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case of ethyl acetate and methylene chloride extracts,
respectively, whereas Aspergillus fumigatus was the most
sensitive fungi in case of methyl alcohol and ethyl acetate
extract (12.5 mm, each). This study revealed that P
tomentosa extracts can be used as natural antimicrobial
agents in pharmaceutical and food preservation systems.

Extracts of P. tomentosa inhibited seed germination and
seedling growth of C. murale proportionally related with the
concentration of the extracts. The reduction of germination,
plumule and radicle inhibition can be due to the effects of
high content of phenolics, tannins and saponins. The results
of the current study showed that total seed germination
inhibition of C. murale varied between percent 10.42 to
85.42, depending on the extract concentration. The
allelopathic potential of P. tomentosa on the target weed (C.
murale) could be incorporated in eco-friendly bio-control
management program of weeds.
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