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Sesuvium portulacastrum Linn (1753), a member of the family Aizoaceae, is a multipurpose facultative
halophyte. The extract from S. portulacastrum was subjected to phytochemical and toxicity screen-
ing. Allium cepa Chromosome Aberration Assay was conducted to assess the plant’s toxicity, while a
phytochemical screening was conducted to determine the presence of bioactive secondary metabolites.
Allium cepa Chromosome Aberration Assay showed that the plant extract possesses genotoxic activity
as demonstrated by bridges, fragments, laggards, and vagrants. It also showed that the plant extract
was able to inhibit root growth. The plant extract showed an inhibitory effect; at 100% concentra-
tion, and was able to inhibit 100% with the highest number of aberrations and had the least number of
dividing cells. The phytochemical screening revealed the presence of the constituents of the plant ex-
tract, and tested positive for reducing sugar, saponin, alkaloid, resin, and tannin. These phytochemical
constituents indicate the potential of S. portulacastrum extracts in the pharmaceutical industry.
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1. Introduction.

Sesuvium portulacastrum Linn (1753) is a multipurpose fac-
ultative halophyte that belongs to the Aizoaceae family. This
plant is commonly known as sea purslane, locally known as
“dampalit” in Tagalog and “bilang” or “bilangbilang” in the
Visayan language. This species was first published as Portulaca
portulacastrum by Carl Linnaeus in 1753. After six years, Lin-
naeus displaced Portulaca into Sesuvium, and it has remained
the same name ever since.

According to Simon and Krolman (1989), Sesuvium is an
essential source of phytoecdysteroids (insect molting hormones)
20-hydroxyecdysone and a minor ecdysone which regulates many
biochemical and physiological processes during the various de-
velopmental stages of insects.

The steroid hormones affect pupation in insects, and thus
these phytoecdysones can probably be used as biological pesti-
cides. Several reports suggested that ecdysteroids may effec-
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tively control diabetes (Yoshida et al. 1971; Uchiyama and
Yoshida 1974; Najmutdinova and Saatov 1999; Dinan 2001).

Moreover, Sesuvium portulacastrum is used in traditional
medicine to remedy fever, kidney disorders, and the treatment
of various infections and scurvy (Rojas et al., 1992; Magwa et
al., 2006).

Medicinally and economically, Sesuvium containing sec-
ondary bioactive metabolites has shown a great potential as an
alternative source of synthetic raw materials in the food, per-
fumery, cosmetic and pharmaceutical industries (Lis-Balchin
and Deans 1997). However, literature related to the ethnomedic-
inal importance of salt marsh plants is scarce, and knowledge
of the chemical constituents of plants is essential for the dis-
covery of therapeutic agents that may be new sources of such
economic materials as tannins, oils, gums, precursors for the
synthesis of complex chemical substances. Thus, the present
study aims to screen the secondary metabolites present and de-
termine the genotoxic activity in the Sesuvium portulacastrum
collected from fishpond levees of Carmen, Cebu.
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2. Materials and Methods.

2.1. Collection of Plant Materials.

The plant Sesuvium portulacastrum Linn (1753) (Bilang)
was procured from the ponds of Cebu Technological University-
Carmen Campus. It was washed and pat dried to eliminate dust
and dirt before cutting into small pieces before use (Figure 1).

Figure 1: Sesuvium portulacastrum Linn (1753) (Bilang) Plant.

Source: Author.

2.2. Plant Extraction and preparation of test solutions.

The freshly cut Sesuvium portulacastrum Linn (1753) (Bi-
lang) was subjected to extraction by expression. Pieces of S.
portulacastrum were placed in a 1000-ml osterizer and were
blended, squeezed, and filtered. The 100% juice was concen-
trated in a beaker, and the three test solutions were prepared:
10%, 50%, and 100% solutions. Filtered seawater served as the
negative control.

Phytochemical Screening Using Test Tube Method by Gue-
varra (2004):

The 100% test solution was introduced to different chemical
reagents to determine certain constituents present in the plant
extract. A total of 12 metabolites were tested.

Kedde Test (A test for the presence of Unsaturated Lac-
tone):

A solution of dichloromethane (Kedde Reagent) was added
drop by drop to the test solutions. The presence of green col-
oration would be a positive result.

Keller Killani’s Test (A test for the presence of deoxysugar).:
A few drops of glacial acetic acid and ferric chloride were

added to the test solutions. A few drops of concentrated sul-
phuric acid were added in an inclined position and allowed to
stand upright. The positive result would be the presence of
reddish-brown color that may turn blue or purple at the inter-
face of the acid layer.

Liebermann-Burchard Test (A test for the presence of Ste-
rols):

A few drops of acetic anhydride were added to the test so-
lutions, forming a mixture. One to two drops of concentrated
sulphuric acid were then added. The positive result would be
the formation of an emerald green coloration which may turn
red or blue.

Fehling’s Test (A test for the Presence of Reducing Sugar):
One millimeter of Fehling’s A and B were added to the test

solutions. And then, heated in a water bath. Brick red precipi-
tate would be the positive result.

Foam Test (A test for the presence of Saponins):
The test solutions were added with a few drops of distilled

water and shaken to test the formation of froth. A froth stable
for 15 minutes would be the positive result.

Mayer’s Test (A test for the Presence of Alkaloids):
Five millimeters of 1% HCl were added to one millimeter

of the test solutions and a few drops of Mayer’s reagent. The
positive result would be the formation of a white precipitate.

Foam Test (A test for the presence of Saponins):
The test solutions were added with a few drops of distilled

water and shaken to test the formation of froth. A froth stable
for 15 minutes would be the positive result.

Mayer’s Test (A Test for the Presence of Alkaloids):
Five millimeters of 1% HCl were added to one millimeter

of the test solutions and a few drops of Mayer’s reagent. The
positive result would be the formation of a white precipitate.

Ninhydrin’s Test (A test for the presence of Free Amino
Acid):

The test solutions were boiled with 0.2% ninhydrin solu-
tion. The positive result would be the formation of purple or
violet coloration.

Salkowski’s Test (A test for the presence of Terpenes):
Two millimeters of chloroform was added to the test so-

lutions. In an inclined position, slowly add concentrated sul-
phuric acid drop by drop. The positive result would be the for-
mation of reddish-brown coloration at the interface.

Test for the presence of Flavonoids:
Concentrated HCl was added to the test solutions. The mix-

ture was then subjected to a water bath for 15 minutes. The
positive result would be the formation of red solid or violet col-
oration.

Test for the presence of Phenols:
The plant extract was dissolved in water and warmed. 2 ml

of ferric chloride was then added. The positive result would be
the formation of green or blue color.

Test for the presence of resins:
5 mL of distilled water was added to the extract. A positive

result would be the turbidity of the solution.
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Test for the presence of Tannins.
A drop of 5% ferric chloride was added to the test solutions.

The positive result would be the formation of brownish-green or
blue-black coloration.

Determination of Genotoxic Activity using Allium cepa
chromosome aberration assay (Ping et al., 2012):

Roots of Allium cepa were observed for the evaluation of
the genotoxicity of the plant extract. The Allium cepa chromo-
some aberration assay was carried out at room temperature, and
the onion bulbs were kept away from direct sunlight during the
experiment. The roots were scraped to promote the emergence
of new ones. Each trial was done in triplicates. The procedure
involved pre-treatment and exposure of the root tips and prepa-
ration of the slides for observation.

Pre-Treatment and Exposure:
Roots of Allium cepa were grown in distilled water at room

temperature for 2–3 days. When the roots were approximately
2–4 cm in length, roots were then exposed to the different con-
centrations of the plant extract, while for the negative control, it
was exposed to distilled water (Figure 2). After 48 hours, root
tips from each bulb were harvested and fixed with Carnoy’s fix-
ative (1:3 acetic acid: alcohol) for 24 hours. After exposing the
roots of A. cepa, % root growth inhibition was computed using
the equation:

%Root Growth = Root length o f control group−Root length o f treated
Root length o f control group × 100

*Control group will serve as the normal root growth.

Figure 2: Allium cepa Chromosome Aberration Assay Set-up.

Source: Author.

2.3. Slides Preparation and Observation.
The roots were harvested in the afternoon between 1:00 to

3:00 when the cell division was active. The root tips were
washed 2-3 times with distilled water and were hydrolyzed with
1N HCl at 60–70 ◦C for 12 minutes. Then, about 1–2 mm of
the root starting from the tip was cut and placed on the slide.
A small amount of 2% aceto-carmine was dropped on the root
tip and left for 2 minutes. The root tip was squashed with a

needle, and another small drop of aceto-carmine was added and
left for another 2 minutes. The cover slip was carefully lowered
to avoid air bubbles, and the sides of the slides were sealed with
clear fingernail polish.

2.4. Microscopic Examination.

The slides were observed under the light microscope at 400×
and 630× magnification. Photomicrographs were made, and a
minimum of 100 cells per slide was analyzed. The mitotic in-
dex and chromosome aberrations in mitotic phases were deter-
mined by the examination and counting a minimum of 100 cells
per slide. The experiment was conducted in three replicates.
Microscopic examination was performed to see the presence of
bridges, fragments, laggards, or vagrants as indicators that S.
portulacastrum Linn (1753)) plant extract possesses genotoxi-
city activity. Percent Chromosomal aberration was then com-
puted using the formula of Al-Joubori et al. (2014).

% Chromosomal aberration = Total no. o f cells with aberration
Total no. o f observed cells × 100

Computation for Mitotic Index (Ping et al., 2012) & % Geno-
toxic activity (Levine et al., 2000)

The mitotic index and % genotoxic activity were computed
as follows:

Mitotic index = Number o f cells in mitosis (P+M+A+T )
Total number o f cells × 100

% Genotoxic activity = mitotic index (control)−mitotic index
normal mitotic index (control) × 100

Legend:
P (Prophase) = the chromosomes are visible and tangled.
M (Metaphase) = the chromosomes are arranged in equato-

rial plate.
A (Anaphase) = the sister chromatids separate moving to-

wards the spindle poles.
T (Telophase) = each daughter chromosome has arrived at

the spindle pole following occurs cytokinesis.

3. Results and Discussion.

3.1. Phytochemical Screening.

Medicinal use of the plants is due to the presence of the
phytochemicals that occur naturally in them. Sesuvium species
containing secondary metabolites have shown a great poten-
tial to substitute some artificial raw materials applied in nu-
traceuticals, cosmetics, and perfumery industries (Lis-Balchin
& Deans, 1997; Lokhande et al., 2013).

Table 1 shows the summary of results of the secondary meta-
bolite chemical screening using the test tube method for Sesu-
vium portulacastrum Linn (1753). In this study, the phytochem-
ical constituents present in S. portulacastrum were reducing
sugar, saponin, alkaloids, flavonoids, resin, and tannin. The
presence of saponin and tannin indicates the immunity booster
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and wound healing characteristics that may also contribute to
their antimicrobial properties (Sathish et al., 2016). The plant
contains a rich source of alkaloids used for antiviral activity and
curing hepatitis and other diseases (Joshi and Bhosale, 1981;
Premnathan et al., 1995; Padmakumar and Ayyakkannu, 1997;
Bandaranayake, 2002). Furthermore, the presence of flavonoids
in Sesuvium has also been suggested for their role in protec-
tion from UV stress and pathogen attack (Heldt, 2005; Ago-
ramoorthy et al., 2008). However, the content of the secondary
metabolites can vary depending on the particular habitat where
the plant grows.

Table 1: Secondary bioactive metabolites found in Sesuvium
portulacastrum using Test Tube Method.

Source: Author.

3.2. Genotoxic Effect.

Genotoxic Test was conducted using Allium cepa Chromo-
some Aberration Assay. A. cepa has been regarded as the most
favorable species in assessing chromosomal damages and dis-
turbances in the mitotic cycle due to the presence of good chro-
mosome conditions (Leme and Marin-Morales, 2009). The chro-
mosomes of A. cepa have the highest sensibility, with signifi-
cant effects even at a lower concentration. Moreover, the Test
can also be used to measure toxicity, studying macroscopic pa-
rameters such as length of roots, variations in form, color and
consistency of roots, presence of broken root tips, tumors, and
hooks (Fiskesjö, 1985).

Figure 3 shows the percent root growth inhibition of macer-
ated S. portulacastrum extract obtained from the lengths of the
onion root tips exposed to different test solutions. Onion root
tips exposed to 10%, 50%, and 100% macerated test solutions
of S. portulacastrum obtained a result of 35.2, 54.8, and 72.2
percent root growth inhibition, respectively. As the concen-
tration of macerated S. portulacastrum increases, the percent
growth inhibition also increases.

3.3. Formation of Chromosome Aberration.

Table 2 shows the different types of cell abnormalities caused
by the genotoxic effect of the plant extract on the onion root

Figure 3: Percentage growth inhibition of Sesuvium portulacas-
tru.

Source: Author.

tips, which are indicators of genotoxicity as this show alter-
ations of the cell’s genome. Manifestation of bridges, frag-
ments, laggards & vagrants is the basis for the genotoxic ef-
fect of S. portulacastrum Linn (1753) in this study. Rank and
Nielson 1997 have reported that the chromosome bridges and
fragments lead to structural changes in chromosomes of crop
plants and in other organisms in the environment. Chromoso-
mal bridges mainly develop because of the nondisjunction of
sticky chromosomes or breakage and reunion during separation
at anaphase (Feretti et al., 2007). Lagging chromosomes arise
when chromosomes fail to remain connected with spindle fiber
which may move to either of the poles (Khanna and Sharma,
2013). Moreover, the failure of the spindle apparatus organi-
zation and its normal function is the cause of vagrant chromo-
somes.

3.4. Percent Chromosomal Aberration.

Table 3 shows the average number of chromosomal aber-
rations and the percent chromosomal aberration of the differ-
ent concentrations of S. portulacastrum extract. In this study,
the mean number of aberrations increases as the percentage
concentration of S. portulacastrum extract increases. The re-
sult shows that 10%, 50%, and 100% test concentrations ob-
tained 1.2, 2.6, and 3.4 mean number of aberrations, respec-
tively. Percentage chromosomal aberrations were observed to
increase when exposed to higher concentration under expres-
sion test solution. The results also showed that the chromoso-
mal aberrations in the roots treated with the bilang extracts had
shown marked differences from the control.

3.5. Mitotic Index of Allium cepa.

Table 4 shows the average number of dividing cells ob-
served, including the number of cells that have undergone pro-
phase, metaphase, anaphase, telophase, and mitotic index (Mi-
totic Index) of the different concentrations of S. portulacastrum
extract. According to Hoshina (2002), MIs significantly lower
than the negative control can indicate alterations deriving from
the chemical action in the growth and development of exposed
organisms. On the other hand, MIs higher than the negative
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Table 2: Microscopic Examination of Root Tips for Chromo-
some Aberration.

Source: Author.

control are results of an increase in cell division, which can be
harmful to the cells, leading to disordered cell proliferation and
even to the formation of tumor tissues.

Table 3: Mean number of Dividing cells observed and Mitotic
Index of S. portulacastrum.

Source: Author.

Table 4: Average number of aberration and percent chromoso-
mal aberration.

Source: Author.

Reduction in mitotic activity is accompanied by decreased

amounts of DNA, which could be due to inhibition of DNA syn-
thesis or blocking in the G2 phase of the cell cycle, preventing
the cell from entering mitosis (Türkoğlu 2008, 2009). In this
study, the mitotic index for S. portulacastrum ranges from 12
to 62.44 when exposed to different concentrations (Figure 4).
Furthermore, the MI gradually decreased with the increasing
concentration of bilang extract.

Figure 4: Mitotic index for Allium cepa chromosome aberra-
tion assay.

Source: Author.

Conclusions and Recommendations.

Based on the results of the phytochemical screening, the
secondary metabolites present in Sesuvium portulacastrum were
reducing sugar, saponin, alkaloid, flavonoid, resin, and tannin.
These phytochemical constituents indicate the potential of bi-
lang extracts in the pharmaceutical industry. The manifestation
of bridges, fragments, laggards & vagrants indicates the geno-
toxic effect of Sesuvium portulacastrum Linn (1753). The re-
sults also showed that the chromosomal aberrations in the roots
treated with the bilang extracts had shown marked differences
from the control. Further, the mitotic index gradually decreased
with the increasing concentration of bilang extract.

In the country, there have only been a few studies on Sesu-
vium portulacastrum Linn (1753), even though they are abun-
dantly found in the coastal areas in the Philippines, the research-
ers recommend other studies to be conducted. Furthermore,
researchers recommend doing cytotoxicity testing using the Sea
Urchin Toxicity Test to obtain a broader scope of cell incon-
gruity like cell arrest, cell bursting, and morphological distor-
tion.
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