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Abstract
The present study was designed to explore some of the quality principles and in vitro antioxidant exploration of Silene 
villosa “a non-intentional” herb. The pharmacognostical study and phytochemical evaluation of the herbs of S. villosa was 
carried out following the reported methods. The total phenolic contents and antioxidant potential of the methanol extract 
was also evaluated applying the standard methods. Microscopic features of the Transverse Section (T.S) of the root were 
observed as epidermis, medullary rays, xylem cells, phloem cells. The microscopic study of the powder showed the presence 
of spiral vessels, lignified fibre or tannin containing cells. The extractive value showed the water soluble materials were 
higher than the alcohol soluble materials. Primarily phytochemical analysis and total phenolic contents (11.78±0.169 %) 
in powder and extract respectively were conducted. The methanol extract of S. villosa showed dose dependent antioxidant 
activity. The present study helps in authentication of S. villosa and enhances further exploration of the health benefits due 
to the presence of phenolic contents and antioxidant property. 
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1.  Introduction

The Silene villosa is a therophyte plant belonging to the 
family Caryophyllaceae. Silene villosa is distributed in 
Middle East countries, South Asia and major parts of 
Africa1. It is wildly growing in Riyadh region of Saudi 
Arabia and locally known as “Terba”. Except the recent 
study on the immunomodulation and an antioxidant of 
plants growing in Egypt, there is very little information 
on S. villosa medicinal importance2.

The Medicinal value of any plant is due to its contents 
from secondary metabolites3. The phytochemical analysis 
is the first step to explore and understand the healing 
properties of medicinal plants4. Pharmacognostical 
evaluations, i.e., macroscopic and microscopic studies are 
important for authentication and quality assessment of 
herbal materials5. A considerable number of plants exert 
antioxidant effect mainly due to the presence of plant 
phenols6. Antioxidants protect the human body from free 
radicals without creating any major toxic effects7. 

In the present study the unreported, 
pharmacognostical, phytochemical, total phenol and 
antioxidant activity of S. villosa have been explored.

2.  Materials and Methods

2.1 Plant Material
S. villosa was collected in early march 2016 from 
Alshdeedah village- 9 km north of Alkharj City. The 
collected plant was authenticated by taxonomist Dr. M. 
Atiqur Rahman, from College of Pharmacy, Medicinal, 
Aromatic and Poisonous Plants Research Center, King 
Saud University, Riyadh. A voucher specimen (PSAU-
CPH-2-2016) is maintained in the herbarium of College 
of Pharmacy, Prince Sattam Bin Abulaziz University. The 
plant material was air dried and reduced to fine powder. 
One of fresh plant was stored in the solution containing 
alcohol: acetic acid: formalin mixture in the ratio of 
(90:5:5) for the microscopic studies.
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2.2  Macroscopic and Organoleptic 
Evaluations 

Different macroscopic parameters of stem, root, flowers 
and leaves as well as the organoleptic characters were 
investigated. 

2.3 Microscopic Evaluations
For qualitative microscopic analysis Transverse Section 
(T.S) of the root was made by using sharp saving blade. 
Staining procedure was performed as per standard 
procedure8. The whole plant powder was examined using 
Labomed compound microscope after clarification with 
chloral hydrate.

2.4 Physico-Chemical Evaluation
Physico-chemical parameters such as percentage of loss 
on drying, total ash content and extractive value were 
evaluated following the reported methods9. 

2.5 Phytochemical Analysis
Preliminary phytochemical study was performed using 
different reagents. The presence of secondary metabolites 
such as alkaloids, glycosides, saponins, tannins and 
flavonoids was identified using the standard methods10,12. 

2.6 Preparation of Methanol Extract 
Five grams of the dried powdered S. villosa was macerated 
with methanol for about 24h. The methanol extract was 
dried under reduced pressure using a rotary vacuum 
evaporator, and was used for the determination of total 
phenol and antioxidant potential. 

2.7 Total Phenol Contents 
Total phenolic content of methanol extracts of S. villosa 
was determined using Folin-Ciocalteu method, on the 
basis of Gallic acid calibration curve13. To prepare a 
calibration curve, 10 mg of gallic acid was dissolved in 
100 ml 50% methanol (100 μg/ml) and then diluted to 
6.25, 12.5, 25 or 50 μg/ml. An aliquots 1 ml from each 
concentration was separately mixed with 1.5 ml of 
Folin–Ciocalteu reagent and 4 ml (20% (w/w) of sodium 
carbonate. After incubation at 25°C for 30 minutes, 
they were measured at 765 nm against blank by UV-vis 
spectrophotometer. A similar procedure was adopted 
for the extracts. All determinations were carried out in 
triplicate. Total phenol contents (% w/w) were calculated 

using the following formula:
Total phenolic contents percentage (%w/w) = 

[GAE×V×D×10–6×100/W], 
Where, GAE - Gallic acid equivalent (μg/ml), V - Total 

volume of sample (ml), D-Dilution factor, W-Sample 
weight (g).

2.8 DPPH Free Radical Assay
DPPH free radical scavenging activity of the methanol 
extract of  S. villosa was examined according to the 
previous method14. A small quantity of DPPH (4mg) was 
dissolved in 10 ml methanol and it was protected from 
light by keeping the test tubes in the dark. For control 875 
µl of methanol was mixed with 125 μl of DPPH solution in 
a test tube. From each concentration of the extract (0.02, 
0.1, 0.2, 1, 2 mg/ml) and ascorbic acid as a standard 500 μl 
were taken in an Eppendorf tube separately. An accurately 
measured 375 μl of methanol and 150 μl of DPPH were 
added to each tube. The tubes were kept in the dark for 15 
min and absorbance was taken at 517 nm using methanol 
as blank on UV/V is spectrometer. The percentage DPPH 
radical scavenging activity was calculated by using 
following formula:

Where “A control” is the absorbance of control 
(containing all reagents without extract) and “A extract” 
is the absorbance of solution containing extract has been 
added.

2.9 Ferric Chloride Reducing Assay
The Ferric (Fe+3) reducing power of methanol extracts of S. 
villosa was examined according to the method15. Different 
concentrations (10, 25, 50, 75, 100 μg/ ml) of the extract 
were mixed with 2.5 ml 0.2 M phosphate buffer (pH 
6.6) and 2.5 ml of 1% potassium ferricyanide, followed 
by incubation at 50°C in a water bath for 20 min. After 
incubation, 2.5 ml of 10% Trichloroacetic Acid (TCA) was 
added and the mixture was centrifuged at 3000 rpm for 
10 min. The upper layer (2.5 ml) was mixed with 2.5 ml 
de-ionized water and 0.5 ml 0.1% Ferric chloride solution 
was added and then the absorbance was measured at 
700 nm against an appropriate blank solution. Ascorbic 
acid in different concentrations (10-100 μg/ml) was used 
as a standard. The increased absorbance of the reaction 
mixture indicated increased reducing power.
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2.10 Statistical Analysis
The data were statistically analyzed as mean ± SE. All 
graphs were plotted using MS office Excel® software 2007. 
The values of correlation coefficient, intercept, slope and 
standard errors were obtained by nonlinear and linear 
regression analysis 

3.  Results

3.1  Macroscopic and Organoleptic 
Characters

Macroscopic and organoleptic characters of S. villosa are 
presented in Table 1. Morphological studies indicated 
that the leaves have opposite phyllotaxy arrangement, 
oblanceolate-lanceolate in shape. Lamina is fleshy and 
pubescent. Leaf margin is entire with acute apices. The 
leaves are sessile and up to 19.4 mm, long. The size of the 
plants was about 20.4-30.5 cm long, with axillary buds 
and cyme inflorescence. The plant powder is light green 
in colour, coarse in touch, having unpleasant odour and 
slightly aromatic and disagreeable taste. 

Table 1.    Macroscopic characters of fresh S. villosa herbs
Physicochemical parameters Percentage (w/w)*
Total Ash content 2.58 
Moisture content 6.94 
Hexane extract content 0.45 
Chloroform extract content 1.23
Methanol extract content 14.98
Distilled water extract content 25.20

*Average of (n=10)

3.2 Microscopic Evaluations
The Transverse Section (T.S) of the root of S. villosa 
has circular outline and showed the epidermis, cortex, 
endodermis, medullary rays, xylem, phloem and pith 
Figure 1. The microscopical examination of powdered S. 
villosa whole plants showed the unique spiral and pitted 
vessels, lignified sclereids and lignified fibers containing 
ca-oxalate crystals, Figure 2 ((a)-(i)). 

3.3 Physico-Chemical Evaluation
Table 2 showed the physicochemical parameters of powder 
of S. villosa plant. The total ash and moisture contents 
were 2.58% and 6.94% respectively. The water, methanol, 
chloroform and hexane soluble extractive values were 
25.20%, 14.98%, 1.23%, and 0.45% respectively. 

Figure 1.    Microscopical view of the T. S., of the S. villosa 
root at ×20 . [Epidermis, Cortex, Endodermis, medullary 
rays, xylem, phloem and pith].

Figure 2.    Powder microscopy of S. villosa. (a) spiral 
vessels. (b) Fibres with ca-oxalate crystals. (c) Lignified 
fibres. (d) Sclereids. (e) Pitted vessels (unstained). (f) Pitted 
vessels (stained). (g) Lignified spiral vessels. (f) single fibre 
unstained. (i) Lignified cells.

Table 2.    Extractive values of S. villosa powder
S.N Microscopic Key structure
1 Phyllotaxy Opposite 
2 Lamina Oblanceolate-Lanceolate 
3 Surface Fleshy and pubescent Leaves
4 Margin Entire 
5 Leaf apices Acute or Subacute
6 Leaf petioles Sessile
7 Size of leaf 19.4 x 2.35 mm*
8 Size of plant 20.4-30.5 cm *
9 Buds Axillary
10 Inflorescence Cyme 
S.N Organoleptic (powder) Observation
1 Colour Light green
2 Texture Rough
3 Odour Characteristic
4 Taste Disagreeable 

* Average values of leaf powdered (n=3),
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3.4 Phytochemical Analysis
Phytochemical analysis showed the presence of alkaloids, 
sugars, glycosides, phenol and flavonoids. Comparatively 
the presence of saponins and carbohydrates were more 
intense than the other compounds in the present analysis 
Table 3. 

Table 3.    Preliminary phytochemical investigation of S. 
villosa powder
Test Results Phytochemicals
Mayer’s Test + Alkaloids
Dragendroff ’s test +
Molisch’s test +++ Carbohydrates
Fehling’s test +++
Modified Borntrager’s Test + Glycosides
Modified Fehling’s test +
Froth Test +++ Saponins
Salkowski’s Test + Steroids and  

Triterpenoids
Ferric Chloride Test (10%) + Phenols 
Ferric Chloride Test (1%) ++ Tannins
Alkaline Reagent Test + Flavonoids
Lead acetate Test ++
Ninhydrin Test ++ Proteins &Aminoacids

The sign (-, +, ++ and +++) for negative, slight positive and highly 
positive, according to appearance of colour

3.5 Total Phenolic Contents
Quantitative determination of total phenols was estimated 
by using a standard curve of gallic acid Figure 3. The 
analytical data of the percentage phenols content present 
in the methanol extract of S. villosa extract (11.78±0.169 
%) was shown in Table 4.

Figure 3.    Standard curve of extinction against Gallic acid 
concentration y = 0.0079x – 0.0542; R2 = 0.9279.

Table 4.    Percentage content of total phenols in the 
methanol extract of S. villosa herbs

Quantitative analysis Percentage (W/W) 
(Mean±SE)

Total Phenolic contents (% w/w) 11.78±0.169*
n*=3

3.6 Antioxidant Activity
For the antioxidant assessment of S. villosa methanol 
extract the DPPH and FeCl3 reducing power methods 
were used and the results are presented in Figure 4 and 
5 respectively. The methanol extract showed good DPPH 
radical-scavenging activity at a higher concentration and 
the activity was nearly closed to the standard (ascorbic 
acid) in the antioxidant assay. Similarly, in the case of 
FeCl3 at the higher concentration extract showed a good 
antioxidants, but comparatively lower than the standard 
(ascorbic acid). 

Figure 4.    Radical scavenging potential of S. villosa extract 
by DPPH method at different concentrations (μg/ml).

Figure 5.    Ferric-reducing potential of S. villosa extract by 
FeCl3 method at different concentrations (μg/ml).
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4.  Discussion

The result of present macroscopic and organoleptic 
(colour, odour, and taste) of the S. villosa herbs and its 
powder provides an important tools an important for 
identifying this plant. The authentication of the crude 
drug material is necessary because it maintains the 
quality of crude drug as well as claimed therapeutic 
activities16. The microscopic analysis is one of the widely 
used and cheapest methods for authenticating the exact 
raw material from the natural resources17. The Transverse 
Section (TS) outline of the root showed a circular outline 
with different layers starting with epidermis, cortex, and 
endodermis along with the presence of well-developed 
medullary rays, xylem and phloem. The physical 
parameters such as ash, moisture and extractive values are 
almost constant for each powdered drugs, therefore these 
findings are helpful in the standardization of a crude drug 
as well as essential for the detection of an adulteration. 
The finding of ash content is also playing a vital role in 
the detection of salts, elements and earth matter present 
in the crude powdered drugs. When the crude drug is 
stocked up for a longer period, there are always chances 
of microbial growth due to moisture present in it, hence, 
the low or optimum moisture content of crude drug 
is required for stocked18. The solvents such as hexane, 
chloroform, methanol and water-soluble extractive 
contents were determined to recognize the quantity of 
soluble components present in different solvent system. 
Higher extractive value implies that solvent is a better 
than the other solvents for the extraction19. In the present 
study water soluble extract was more than other solvents, 
so the higher water-soluble extractive value means that S. 
villosa is rich in polar metabolites. This fact is completely 
supported by intense positive results for the presence 
of saponins and carbohydrates during phytochemical 
screening. The preliminary phytochemical screening 
is one of the best tools for the quality assessment of 
the plant powder20. The analysis of the powdered drugs 
using different reagents is helpful in the identifications of 
various kinds of secondary metabolites.  Apart from the 
other, phytochemical analysis of S. villosa showed the 
presence of phenols and flavonoids. Phenolic compounds 
are considered as important Phyto-constituents used 
for prevention of several disease conditions due to their 
antioxidant potential and lower side effects21. In the 
present finding, S. villosa contains a considerable amount 
of phenolic compounds supporting its antioxidant 
potential13. 

5.  Conclusion

The current study provides different tools for the 
identification and authentication of S. villosa. The 
phytochemical screening indicates an intense presence 
of saponins and carbohydrate resulted in high water 
extractive value. The presence of phenolic compounds in 
the plant explains its antioxidant potential.
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