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I. INTRODUCTION 
Selaginellaceae Wilk family is a distinct plant family which includes the genus „Selaginella‟. This 

genus is found all around the world and is comprised of approximately 700 to 750 plant species. It has wide 

geographical distribution in tropical regions of America, African continent, Europe, Japan, New Guinea, 

Australian and Kamchatka peninsula in Russia. It has most abundant presence in Amazon basi with 31 species. 

Plants belonging to family Sellaginellaceae occur mostly as terrestrial and perennial herbs measuring lesser than 

2 cm height. Its roots are characterized by dichotomous branching while its stem is either erect or is seen as a 

creeper. Its leaves measure roughly 0.5 to 1.0 cm length, have spiral arrangement and have quite often fourth 

rank on secondary as well as ulitimate branching system. However, variations in height of the plant may be seen 

with smaller species having 3 cm long stems while few species have lengths measuring between 50 cm to 1 m. 
1, 

2, 3 
It is a dessication tolerant plant that has the capacity for undergoing regeneration characterized by rolling of 

leaves after coming in contact with humidity and undergoing revival. 
4, 5 

Selaginella plant is also known as 

“Spike moss” and is the last surviving species belonging to the fern family, Sellaginellaceae. Tribal populations 

belonging to Songhati situated in India have used it in paste form via oral application for treatment of beri-beri, 

diarrhea, dysentery and as a rejuvenating drink. In Madhya Pradesh, India, the Goud tribal people use it as a 

tonic for strength. In Chattisgarh, India, females in Bastar used the dried herb for curing irregularities of 

menstruation, leucorrhea and to reduce the pain of labour. 
6, 7

    

Traditionally, this plant has been used for treating variety of disorders, for example, cardiovascular 

diseases, diabetes, hepatitis, gastritis, diseases of skin, cancers and infections of urinary tract. 
 9, 10, 11 

Selaginella 

is known for its hepato-protective nature due to wide variety of bioactive constituents. For example, 

deluaflavone, sumaflavone, kayaflavone, robustaflavone, podocarpusflavone A, isocryptomerin etc. 
7, 8

   

Few Selaginella species demonstrate anti-nociceptive, anti-inflammatory, anti-mutagenic, anti-

spasmodic, cytotoxic, immunostimulatory and RNA reverse transcriptase inhibition.
12, 13, 14, 15

 

Plants belonging to genus Selaginella are rich in steroids, alkaloids, secolignans, caffeoyl, biflavanoids, 

phenylpropanones, lignans and alkaloidal glycosidic compounds. 
16, 17 

Ethnomedicinal properties of Selaginella 

bryopteris can be utilized in treating a variety of conditions such as- heat stroke, burning sensation while 

micturition, gonorrhea, menstrual problem, uterine diseases, minimizing labour pain, jaundice, solar damage to 

skin, diseases of stomach, growth-related problems, anti-parasitic, anti-hemorrhoidal agent etc.
16, 17, 18, 19, 20, 21

  

Ulcers are characterized by loss of tissue superficially from skin or mucosal surface. They can be of 

various types depending upon their site of occurrence as- oral ulcers, peptic or genital ulcers. Peptic ulcers are 

caused by erosion of gastric or duodenal lining. Gastric ulcers are found in stomach lining and are characterized 

by the presenceof pain. These are commonly found in older gaed individuals. The process of consuming food 

may result in increase in pain rather than relief. Other associated symptoms of gastric ulcers include- nausea, 

vomiting and loss of weight. Subjects with ulcers of gastric mucosa may have normal or reduced or even 

absence of stomach acid. 
22

   

Aphthous ulcers are the commonest of oral lesions with peak of incidence occurring between 35 to 44 

years of age. The terminology “aphthous has derivation from Greek “aphtha” meaning ulcer. These are 

associated with pain initially. It gets covered by grayish-yellow pseudomemebrane and is surrounded by an 

erythematous halo. Most common site of occurrence is non-keratinized mucosa. For example, tongue, buccal 

and labial mucosa. Its etiology is unknown and is based upon its clinical presentation, they are of three types- 

major, minor and herpetic variety. The most common type is the minor recurrent aphthous ulcers which have a 

diameter of less than 1 cm. it undergoes healing within 10 to 14 days. This type of aphthous ulcer has 

prevalence of 70%. The major form of aphthous ulcer has a prevalence between 7 to 20% and it measures 

greater than 1 cm while the herpetic form of aphthous ulcer is characterized by presence of numerous small-
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sized lesions. Its etiology is multi-factorial and include- psychological factors, immunological factors, trauma, 

family history, malnutrition, blood diseases and certain drugs such as- chemotherapeutic agents and barbiturates. 
23, 24

  

Thus, based upon various existing literature, this study was planned as an experimental in vitro analysis 

to analyze the biological active compounds in Selaginella bryopteris and evaluate it s anti-ulcer potential by 

assessing its anti-oxidative capacity.   

 

II. REVIEW OF LITERATURE 
Selaginella bryopteris (also known as „Sanjeevani‟) is a pteridophyte demonstrating unique properties 

of resurrection. It has unique ability to survive even without water where it turns brown while curling up and 

regains its form soon after contacting water. In India, it is found in Himalayas over mounts KAilash and 

Rishabh; Dronagiri Hills, Garhwal, Kumaon, Arawali Mountain, Uttar Pradesh, in Satpura hill range in Mandla, 

Betul, Jabalpur and Hoshangabad. 
25, 26, 27

 

 

Classification of Selaginella species 

Kingdom:   Plantae 

Division:   Lycopodiophyta 

Class:    Selaginellopsida 

Order:    Selaginellales 

Family:   Selaginellaceae 

Genus:   Selaginella 

Common name:  Spike moss 

 

Phytochemistry of Selaginella: 

There is very limited literature available on pharmacological activity of various constituents of Sellaginella. 

 

Biological activities of various metabolites of Selaginella: 

a) Chromones: Chromone derivatives of this plant- Uncinoside A and B have reported anti-viral activity against 

respiratory syncytial virus, parainfluenza virus. 
28

 

b) Lignin derivatives: Cytotoxic effect against murine-derived carcinoma cells has been demonstrated by only 

Selaginella doederleinii species. No other species of this plant has exhibited anti-carcinogenic properties. 
29

   

c) Flavanoid derivatives: These compounds have shown various activities such as- anti-bacterial, anti-malarial, 

anti-viral and anti-oxidant properties. 
   30, 31, 32, 33, 34

 

However, further research is required for exploring all biological constituents of Selaginella and their activities.  

Chemical constitution and its relation to properties of resurrection: 

This plant has acquired various adaptive features such as- an increase in sugar-based contents like- 

galactinol, sucrose as well as raffinose which prevent the plant tissues from effects of dehydration and resultant 

osmotic changes. Also, there are numerous varieties of sugars such as well as sugar alcohol that can protect 

these plants from harmful effects of cellular dehydration. Also, this herb has demonstrated variations in its 

bioflavanoid constitution for instance, ametoflavone and hinokiflavones. 
34 

Additionally, various steroids have 

also, been isolated from Selaginella species. A steroid is a biologically-active compound containing four-ringed 

structure steroidal compounds likewise- 22-dehydrocampecterol, 24α-methyl-cholest-5-en-3β-ol, 24β-methyl-

cholest-5-en-3β-ol, 24α-ethyl-cholesta-5,22-dien-3β-ol, β-setosterol etc. 
36, 37

 

 

Property of tolerating water stress: 

Selaginella species can survive severe conditions of drought which is attributed to disaccharide 

molecule, trehalose and other metabolic products like- betaine (an osmoprotectant), flavanoids and aromatic 

amino acids. The rehydration process of this plant is due to rematabolization of nitrogen by glutathione 

metabolism. 
38

  Selaginaelll bryopteris  can overcome drought stress by mechanical, destabilizing and oxidative 

stress by morphological changes such as curling of leaf, anti-oxidative activity by enzymes such as- superoxide 

dismutase and proline accumulation. 
39 

The mechanism of folding of leaf can limit damage due to photo-

oxidation as a result of exposure to light by reducing area of transportation and hence, is an important adaptive 

feature of survival of dehydration. 
40

  

Healing of wound is a physiological process which restores damaged tissues of the body. Contraction 

of wound starts in the fibroblastic phase, followed by which it enters into phase of proliferation which is 

characterized by inflammation, angiogenetic pathway, degradation of collagen, formation of granulation tissue 

and process of epithelialization. 
  40, 41, 42, 43, 44, 45

 

Bothe edema as well as inflammation are important cardinal signs of inflammation and are important 

parameters for evaluating anti-inflammatory activity of an agent. Lipid peroxidation is free-radical mediated 
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procedure and is also, a marker of early as ell as irreversible damage to tissies. Lipid peroxidation  causes 

destruction of biological cell membranes that result in alterations in fluidity as well as permeability. 
43 

Nitric 

oxide is synthesized in sites of inflammation by inducible nitric oxide synthase or iNOS. High nitric oxide levels 

are observed in pathologies of inflammatory origin, circulatory shock as well as carcinogenesis. 
44

  

Paswan et al (2019) reported 10% greater recovery and healing their in vivo study on wound healing 

following administration of ethanolic extract of S. bryopteris. Clinical healing was confirmed by use of 

histopathology examination with dermis exhibiting proliferation of blood capillaries and replacement of skeletal 

muscle by cellular elements and collagen fiber bundles. 
41 

Paswan et al (2017) in their experimental analysis reported no mortality arising from loral 

administration of Selaginella bryopteris in dosage of 250 to 2000 mg/kg body weight. Topical treatment with 

non-polar methanol extract (10 mg/20µl) was found to significantky reduce erythema (2.4±0.5); edema (30.4 ± 

1) and lipid peroxidase level (32.3 ± 3.2). Similar reductions were noted in nitric oxide, TNF-α,  IL-1β and IL-6 

levels ( 8.07 ± 0.55, 69.6 ± 15.5, 7.7 ± 4.8 and 82.6 ± 5.9, respectively). 
45

   

Singh et al (2017) studied the efficacy of aquous extract of S. bryopteris by causing decrease in 

apoptosis, production of reactive oxygen species and heat shock protein expression in cryopreserved 

mesenchymal stem cell culture.
47

 

Agrahari et al (2013) in their phytochemical analysis of S. bryopteris reported maximal inhibitory 

action against release of nitric oxide. 
46

 

de Seha et al (2012) in their preliminary analysis indicated that ethanolic extract of S. convolute is an 

effective analgesic agent. Its activity is mediated by inhibitory activity of various peripheral as well as central 

inhibitory mechanisms. 
48

 

The aqueous extract prepared from S. bryopteris demonstrates activities that enhance growth and also, 

provide protective activity against cytotoxic  death. 
44 

Sah et al (2005) in their experimental study using 10% 

aqueous-based extract of Selaginella bryopteris demonstrated that pre-treating mammalian cells with this extract 

for a duration of one hour showed protective response against oxidative stress.  Thus, there was suppression of 

thermally induced inhibition of cellular growth. It is particularly useful against heat shock proteins. 

 

Table 1: Table illustrating physical and chemical constituents of aqueous extract of S. bryopteris 

Properties  

I. Physical parameters: 

a. Color: 

b. Odor: 

c. pH: 

d. Specific gravity: 

 

Pale yellow 

Aromatic 

5.5 to 5.6 

1.01 

II. Chemical constitution: 

Chemical present: 

a. Protein: 

b. Hexoses: 

 

 

19.75 mg 

61.85 mg 

 

III. AIM AND OBJECTIVES 
The aim of present study was phyto-pharmacological and Toxicological Evaluation of  Selaginella  bryopteris 

(Sanjeevani) for it‟s anti-ulcer potential. 

Objectives included- 

a) Collection and authentication of plant material collected from its geographical source. 

b) Pharmacognostical  studies to derive its extractive value. 

 c) Extraction and phytochemical screening of plant material with different solvents 

d) Screening of plant for evaluation of its anti-ulcer activity by evaluating its anti-oxidant potential. 

 

IV. MATERIALS AND METHODS 
This was an experimental study which involved collection of plant material, authentication, preparation 

of various extracts, identification of phenolic and flavanoid compounds and assessment of its anti-oxidative 

potential which is a direct indicator of its anti-ulcer properties.  

Following are the armamentarium used in performing the study: 

 

I) Solvents used for extraction: 

1) Petroleum ether 

2) Carbon tetra-chloride 

3) Butanol 

4) Ethanol 
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5) Diethyl ether 

6) Aqueous 

II) Apparatus used: 

1) Soxhlet apparatus 

2) Rotary vaccum evaporator 

 

(III) Chemical reagents used:  

1) Zinc dust 

2) 10% sodium hydroxide 

3) Magnesium turnings 

4) Concentrated sulphuric acid 

5) 10% tannic acid 

6) Gelatin 

7) Ferric chloride 

8) Concentrated hydrochloric acid 

9) Mayer‟s reagent 

10) Wegner‟s reagent 

11) Acetic anhydride 

 

(IV) Armamentarium used for quantitative analysis of flavanoids and phenolic compounds present in 

extracts: 
a) Phenolic derivatives: Gallic acid (5mg/50 ml); 20% sodium carbonate and 50%  

                    Folin-Ciocalteau reagent 

b) Flavanoid derivatives: 10% aluminium nitrate, 1M potassium acetae and 80%  

                                           ethanol. 

 

(V) Armamentarium used for HPTLC: 

a) Solvents: methanol, ethyl acetate, water, silica gel, ready made TLC plates, 1% ethanolic aluminium 

chloride, iodine chamber, microscopic slides. 

 

b) Instruments used: RP-HPLC and UV illumination spectrophotometer.  

 

For determining antioxidant activity: 

a) DPPH radical scavenging activity- 

1) 1, 1-Diphenyl-2-picrylhydrazyl (DPPH) 

2) Ethanol 

 

b) Cartenoid/Linoleic acid assay 

1) Carotene 

2) Linoleic acid 

3) Agar 

 

Extraction 

Air-dried leaves of the herb in powdered form in weight of 50g were taken and then, sequential 

extraction was performed using six solvents- petroleum ether, carbon tetrachloride, di-ethyl ether, butanol, 

ethanol and water using a Soxhlet apparatus. All the obtained extracts were concentrated by using a rotary 

vaccum dryer.  

 

Phytochemical tests 

I. Flavonoids: 

a) Shinoda test: Magnesium turnings were added to the extract followed by drop-wise addition of concentrated 

hydrochloric acid (HCl). Appearance of scarlet or crimson-red color after few minutes was indicative of 

flavanoids  

 

b) Alkaline reagent test: 

Few drops of 10% sodium hydroxide (NaOH) solution was added drop by drop. There was development of 

yellow color which turned colorless on addition of few drops of diluted hydrochloric acid (HCl). 

 

c) Zinc Hydrochloride test: 
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Zinc dust was added to the plant extract followed by drop-wise addition of concentrated hydrochloric acid. Red 

color will appear after some time (minutes). 

Total flavanoid content estimation: 

Various concentrations of rutin (ranging between 20 up to 100 μg/ml) were prepared in methanol. Test 

solution of 100μg/ml concentration was also prepared. An aliquot measuring 0.5ml of diluted sample was then 

mixed with 2 ml distilled water followed by 0.15 ml of  5% NaNO2 solution. After 6 minutes, 0.15 ml of 10% 

Aluminium chloride solution was added and was allowed to stand for total of 5 minutes. Followed by this, 2 ml 

of 4% sodium hydroxide (NaOH) solution was added to this mixture. The final volume was then adjusted upto 5 

ml using distilled water and was then, allowed to stand for 15 minutes. Absorbance of solutions were 

determined at 510 nm against water which was used as blank. Total flavonoid content was then calculated using 

the Standard regression curve of Rutin. 

 

II. Alkaloids 

10 mg of solvent-free extract was mixed with few millilitres of diluted hydrochloric acid and was then, filtered. 

Obtained filtrate was then tested using different  alkaloidal reagents. 

 

a) Mayer’s test:  

2 drops of Mayer‟s reagent was added by sides of test-tube to a small quantity of filtrate. Appearance of whitish 

or cream-colored precipitate confirmed a “positive” result. 

 

b) Wagner’s test: 

Two drops of Wagner‟s reagent was added by sides of test-tube to small quantity of filtrate obtained. A positive 

test reaction was confirmed by appearance of a  reddish-brown precipitate. 

 

c) Tannic acid test:  

2 to 3 drops of 10% Tannic acid was added to few ml of filtrate. A buff colored precipitate was confirmatory of 

a „positive‟ test.. 

 

III. Tests for Steroids or Terpenoids: 

a) Libermann-Burchard’s test 

10 mg of extract was dissolved in 2 milliliters of acetic anhydride. Then, one to two drops of concentrated 

sulfuric acid was slowly added along sides of the test-tubes. If the solution turns into  red  color which changes 

to blue color and finally, green confirms  test as „positive‟. 

 

b) Salkowski Reaction: 

0.5 ml extract was dissolved in chloroform, then, drop-wise addition of  concentrated sulphuric acid was added 

by side of test-tube. Appearance of red color in upper layer confirmed a „positive‟ result. 

 

IV. Tests for Phenolic compounds or Tannins: 

a) Ferric chloride test: 

10 mg of extract was dissolved in 1 millilites of distilled water to which few drops of neutral 5 % ferric chloride 

solution was added. Appearance of dark-green or bluish color is confirmatory of phenolic compounds. 

 

b) Gelatin test:  

10 mg of extract was dissolved in 1 millilitres of distilled water. To which,  2 ml of 1% gelatin solution which 

contained 10% sodium chloride was added. Presence of white precipitate was demonstrative of phenolic 

compounds. 

 

c) Lead acetate test 

The extract (10 mg) is dissolved in 1 ml of distilled water and 3ml of 10% lead acetate solution is added. A 

white precipitate indicates the presence of phenolic compounds. 

 

Total phenolic content estimation: 

Total amount of phenolic content within plant extracts was determined by using the „Folin Ciocalteu 

reagent‟. Various extract concentrations (from 20 to 100μg/ml) of gallic acid were prepared in methanol. 100 

μg/ml concentration of plant extract was similarly prepared in methanol. 0.5ml of each sample was then mixed 

with 2 ml of 10 times diluted Folin Ciocalteu reagent and 4 ml of 7.5 % sodium carbonate. The test tubes were 

covered using parafilm . They were incubated at room temperature for a duration of 30 minutes with intermittent 
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shaking. Absorbance values were observed at 765 nm by using methanol as blank. Total phenolic content was 

calculated by standard regression curve of Gallic acid. Results were expressed as gallic acid equivalent (mg/g). 

 

Thin Layer Chromatography (TLC) analysis:  

Silica gel mixture ( which was prepared by mixing 25 grams of silica in 50 ml of water) was poured onto 

microscope slides while forming a thin layer. These slides were then  allowed to dry at room temperature for 

one day. Activation of slides was done at 120 degree Centigrade for a duration of 30 minutes. 

 

Then the TLC chamber was saturated with mobile phase of Ethyl acetate prepared in a solution comprising of 

Methanol and Water in ratio of 10:1.65:1.35 for approximate period of 30 minutes before placement of TLC 

plate within the TLC chamber. 

 

4 µl of extract sample were loaded at 1.5 cm distance base. Few minutes of air drying was allowed in between 

subsequent applications. Following this, TLC plate is then placed within the saturated chamber and was then, 

allowed to run. After apprximately 10 minutes, Thin Layer Chromatography plate was removed and then, air-

dried. 

 

For facilitating visualization, TLC plate was kept within Iodine chamber for a duration of 5 minutes. Brown 

colored spots appeared indicative of positive test results. 

 

High Pressure Thin Layer Chromatography (HPTLC) analysis: 

1 ml each of extract samples were prepared by dilution with Ethanol and Butanol, followed by centrifugation till 

5 ml of solution (test so;ution) was obtained.  

2 μl of these test solutions were then loaded on 5cm x 10cm Silica gel TLC 

plate which was of 0.2 mm thickness). 

The loaded plate was then kept in a TLC twin trough developing chamber along with  

Ethyl acetate-Methanol-Water solution (10:1.65:1.35) for a total duration of  20 minutes. After this, TLC plate 

was eluted with mobile phase for up to 80 mm as a solvent. 

Followed by this, plate was then dried using warm air for evaporating solvents from surface of the plate. The 

plate was then kept in Photo-documentation chamber and  

 images were captured under White and UV light at wavelengths of  254nm and 366nm. 

The TLC plate was then sprayed with 1% ethanolic Aluminium chloride reagent and was than dried at a 

temperature of 120 degree Centigrade in a Hot-air oven for up to five minutes. Then, the plate was 

photographed at a Ultra-Violet light at a wavelength of 366 nm for Flavonoid detection. 

 

Role in 1-Diphenyl-2-picrylhydrazyl (DPPH) free-radical scavenging:  

The effectiveness of herbal extracts on DPPH radicals was done as follows- 

 19 mg of DPPH was dissolved in 500 ml of ethanol. 3.0 ml of the prepared solution was then added to test 

sample in different concentrations varying between 10μg/ml  to 500μg/ml prepared from 1mg/ml of stock 

solution.  

Total volume was prepared for up to 500 μl for various prepared concentrations. The reaction mixtures were 

then shaken to mix properly and were then incubated for up to 30 minutes at room temperature.  

Absorbance value of resultant solution was analyzed at 517 nm while comparing against blank.  

Inhibitory percentage of DPPH was calculated as follows- 

Scavenging activity (%) = Absorbance (control) –Absorbance (sample) x 100 

IC50 value (measured in μg/ml) was the concentration at which the scavenging activity was 50%. 

 

V. RESULTS AND OBSERVATIONS 
Table 2: Table showing the percentage yield of each of the extracts 

Plant name Percentage yield (in %) 

 Petroleum ether Methanol Ethyl acetate 

Selaginella 

bryopteris 

1.56 2.89 2.34 
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Graph 1: Graph showing percentage yield in each of the plant extract 

 
 

Table 3: Table illustrating total phenolic and flavonoid contents within extracts 

Test Methanolic extracts  

Total phenolic content  186.33 ± 0.516mg/gm equivalent to Gallic acid  

 

Total flavanoid content 89.59 ± 2.547mg/gm equivalent to Rutin  

 

 

Graph 2: Graph showing total phenolic and flavonoid constituents within extracts 

                        
 

Table 4: Table showing quantitative estimation of phenols in various extracts 

Different extracts Concentration (µg/ml) 

Petroleum ether 45 

Methanol 39.32 

Ethyl acetate 13.21 
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Graph 3: Graph illustrating quantitative estimation of phenols in various extracts 

 
 

Table 5: Table showing quantitative estimation of flavanoids in various extracts 

Different extracts Concentration (µg/ml) 

Petroleum ether 0.16  

Methanol 0.45 

Ethyl acetate 5.89 

 

Graph 4: Graph demonstrating concentrations of flavanoids in different extracts 

 
 

Table 6: Table showing the DPPH- Free radical scavenging properties of various Selaginella bryopteris 

extracts 

Extracts prepared IC50(μg/ml) 

Petroleum ether extract  Nil 

Methanol extract 96.121 ± 0.022  

Ethyl acetate extract 7.9 ± 0.010  

Aqueous extract 29.67 ± 0.063 
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IC50 (μg/ml): It is the amount of extract which is required for 50% reduction of DPPH after a duration of 30 

minutes. 

 

Graph 5: Graph showing DPPH scavenging properties of Selaginella bryopteris extracts used in the study 

 
 

VI. DISCUSSION 
Pteridophytes are important part of the diverse flora of found in the Indian subcontinent. Based upon 

diversity in species these are only next to Angiosperms. Greater than 1200 species of ferns have been reported 

from Indian soil. The medicinal importance of these Pteridophytes have been known to mankind for over 2,000 

years. While comparing these with Angiosperms,  they have very limited usage in modern medicine. Hence, the  

research work on  anti-microbial and medicinal  activities of pteridophyte plant group is still largely unexplored.  

Selaginella species are primitive, seed-less and vascular plant forms with approximately 700 species 

showing a wide variety of features whuch enables them to be widely distributed predominantly in warmer as 

well as moist climatic zones. Most of the plants belonging to species of Selaginella have been known as  

„resurrection plants‟ as they have the property of curling  up in form of a brown ball-shaped structure during dry 

climate whereas they uncurl turning green in presence of humidity or moisture. They are hetero-sporous  

meaning that they can produce different spore types- a) micro-spores (male) and b) mega-spores (female). 

The genus Selaginella is the most neglected group among Pteridophytes though it has several 

medicinal uses. Several Selaginella species are used in traditional medicine in various regions of the world to 

treat multiple diseases such as cancer, cardiovascular problems, diabetes, hepatitis, skin diseases and urinary 

tract infections. From over 60 species of Selaginella found in India,  few species have been used medicinally 

while four Selaginella species, i.e., S.tamariscina, S.chrysocaulos, S.rupestris and S.bryopteris have been 

phytochemically analyzed. 

Thus, this study focused upon exploring the biological constituents of Selaginella bryopteris, mainly 

the phenols and flavanoids as an anti-ulcer agent by means of laboratory analysis.   

Crude extracts of plant products obtained after each successive soxhlation extraction procedure were 

concentrated using a water bath by evaporating the solvents completely for obtaining  actual yield following 

extraction by using petroleum ether, ethyl acetate and methanol. Total yield percentage were found to be- 1.56 

%, 2.89% and 2.34% in petroleum ether, methanol and ethyl acetate extracts, respectively (table 1 and graph 1). 

The petroleum ether, ethyl acetate and methanol extract of S. bryopteris was subjected for screening of their 

phytochemical constituents. Quantitative phytochemical assay was performed by calculating total phenolic 

content (TPC) and total flavonoid content (TFC). The TPC was calculated with respect to gallic acid as standard 

and TFC was calculated with respect to rutin tas standard. The TPC and TFC in methanolic extract were found 

to be 186.33±0.516 mg/gm and 89.59 ± 2.547 mg/gm, respectively (table 2 and graph 2).  

 

Quantitative estimation of phenolic constituents in various extracts: 

The Ethyl acetate extract demonstrated highest concentration of phenols (45 μg/ml) when compared to 

methanolic extract (39.32 μg/ml) and  Petroleum Ether extract (13.21 μg/ml) (table 3 and graph 3).  
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The Ethyl acetate fraction showed highest flavanoid concentration  (5.89 μg/ml) when compared with methanol. 

(0.45 μg/ml) and petroleum ether extracts (0.16 μg/ml). Petroleum ether showed minimal concentration of 

flavanoid content (table 4 and graph 4). 

 

In present study, flavonoids showed significant positive correlation with the antioxidant activity of the 

S. bryopteris extracts. It was observed that total phenols  and flavonoids were present in good amounts in the 

leaves of Selaginella bryopteris. Also, significant correlation was observed between total phenolic content and 

antioxidant activity of all the extracts. For this purpose, cartenoid-Linoleic acid assay was performed as a 

preliminary step for detection of anti-oxidant property of S. bryopteris extracts.  

In present investigation, lower IC50 value (7.9 g/ml) in Ethyl acetate extract was observed suggesting 

that leaves of this plant  may be used as a natural antioxidant in ulcer cases (table 5 and graph 5). 

 

Carotene-Linoleic acid assay:  

All extracts of S. bryopteris showed significant anti-radical scavenging properties. An antioxidant 

activity of mean zone of 14 mm of color retention was seen when compared to positive control- „ascorbic acid‟ 

with  a retention zone of 18 mm. This anti-oxidant activity of S. bryopteris extracts is due to flavonoids and 

other phenolic compounds present in it. 

Thus, present study found significant phytomedicinal values in extract of Selaginella bryopteris as a 

potential agent for treating ulcers afflicting humans. 

 

VII. CONCLUSION 
Phytochemical compounds are biologically active chemical components that are found to occur 

naturally in various plants. They have been regarded as “secondary form of metabolites” as the plants  

synthesizing them have little or no requirement of them.  

These agents have formed basis for traditional or old medicine and have also been used sometimes, in 

modern medicine. Thus, assessing any particular phytochemical by isolating, purification as well as  

characterization is very important as they are used as pharmaceutical product. Also, determining the presence of 

useful bio-active compounds from any plant is mainlyly dependent upon a particular type of solvent used within 

the extraction procedure . Thus, in this study various solvents- petroleum ether, methanol and ethyl acetate were 

used for preparing various extracts and their phenolic as well as flavanoid contents as well as presence was 

determined. The anti-oxidant property was evaluated by DPHH anti-scavenging method and it was concluded 

that the ethyl acetate extract od S. bryopteris possess most medicinal anti-ulcerative potential.  

  

BIBLIOGRAPHY 
[1]. Almeida JRGS, Sa PGS, Macedo LARO, Filho JAS,  Oliveira VR, Filho JMB. Phytochemistry of the 

genus Selaginella (Selaginellaceae). J Med Plants Res 2013;7(25):1858-68. 

[2]. Judd WS, Campbell CS, Kellog EA, Stevens PF. Plant systematic: a phylogenetic approach. Sinauer 

Associates 199. 

[3]. Tyron RM, Tyron AF. Ferns and allied plants 1992, Harvard University. 

[4]. Brighigna L, Bennici A, Tani C, Tani G. Structural and ultrastructural characterization of Selaginella 

lepidophylla, a dessication-tolerant plant, during rehydration process. Flora 2002;197:81-91. 

[5]. Nar H, Saglam A, Terzi R, Varkonyi Z, Kadroglu A. Leaf rolling and photosynthesis II efficiency in 

Clenanthe setosa exposed to draught stress. Photosynthetica 2009;47:429-36. 

[6]. Adnana M, Siddiqui AT, Jamai A, HAmadori WS, Awadelkareeem AM, Sachidanandan M et al. 

Evidence-based medicinal potential and possible role of Selaginella in the prevention of modern chronic 

disease.Ethnopharmacological and Ethnobotanical perspective. Rec Nat Prod 

2012;doi:https:/doi.org/10.25135/mp.222.20.11.1890.   

[7]. Singh S, Singh R. A review on endemic Indian resurrecting herb Selaginella bryopteris (L.) Bak 

Sanjeevani. Int J Pharm Sci Res 2015;6:50-6. 

[8]. Setyawan AD. Natural products from genus Selaginella (Selaginellaceae). Biosci 2011;3:44-58.   

[9]. Lin CC, Kan WS. Medicinal plants used for the treatment of hepatitis inTaiwan. Am J Chin Med 

1990;18:35-43.  

[10]. Han DS, Lee SJ, Lee HK. Ethobotanical survey in Korea. Proc Fifth Asian symposium on medicinal 

plants and spices 1972;5:125. 

[11]. Darias V, Bravo L, Rabanal R, Sanchez Mateo C, Gonzalez Luus RM, Hernandez RAM. New 

contribution to the ethnopharmacological study of the canary islands. J  Ethnopharmacol 1989;25(1):77-

92.  

[12]. Macfoy CA, Sama AM. Medicinal plants in pryehan district of Sierra Leone. J Ethnopharmacol 

1983;8(2):215-23. 



Phytopharmacological and toxicological evaluation of Selaginells bryopteris (Sanjeevani) for .. 

57 

[13]. Ono K, Nahane H, Meng ZM, Ose Y, Sakai Y, Mizimo M. Differential inhibitory effects of various herb 

extracts on the activities of reverse transcriptase and various deoxyribosenucleic acid (DNA) polymerase. 

Chem Pham Bull 1989;37:1810-2. 

 

[14]. Sa PGS, Nunes XP, Lima JT, Siqueira-Filho JA, Fontana N, Siqueira JS, quintans-Junior LJ, Damasceno 

PKT et al. antinociceptive effect of ethanolic extract of Selaginella convuta in mice. BMC Complement 

Altern Med 2012;12:187. 

[15]. Meng ZM, Saki Y, Ose Y, Sato T, Nagase H, Kito H et al. Antimutagenic activity by the medicinal plants 

in traditional Chinese medicines. Shoyakugashu Zasshi 1990;44:225-9. 

[16]. Itokawa H, Mitashi S, Watanabe K, Natsumoto H, Hamanaka T. Studies on the constituents of crude 

drugs having inhibitory activity against contraction of the ileum caused by histamine or barium chloride. 

Screening test for the activity of commercially available crude drugs and the related plant material. 

Shoyakugaku Zasshi 1983;37:223-48. 

[17]. Muralidhara CG. Insights on the neuromodulatory propensity of Selaginella (Sanjeevani) and its potential 

pharmacological applications. CNS Neurol Disord Drug Targets 2014;13(1):82-95. 

[18]. Challabathula D, Puthur JT, Bartels D. Surviving metabolic arrest: photosynthesis during dessicationa nd 

rehydration in resurrection plants. Annals New York Acad Sci 2016;1365(1):89-99. 

[19]. Pandey V, Ranjan S, Deeba F, Pandey AK, Singh R, Shirke PA et al. Dessication-induced physiological 

and biochemical changes in resurrection plants, Selaginella bryopteris. J Plant Physiol 2010;167:1351-9.  

[20]. Pandey S, Shukla A, Pandey S, Pandey A. An overview of resurrecting herb „Sanjeevani‟ (Selaginella 

bryopteris) and its pharmacological and ethnomedicianl uses. The Pharma Innovation J 2017;6(2):72-4. 

[21]. Chen K, Plumb WW, Bennett RN, Bao Y. Antioxidant activities of extracts from five anti-viral medicinal 

plants. J Ethnopharmacol 2005;96:201-5. 

[22]. Vimala G, Shoba FG. A review on antiulcer activity of few Indian medicinal plants. Int J Microbiol 

2014;doi:10.1155/2014//51950.  

[23]. Embil JA, Stephens RG, ManuelFR. Prevalence of recurrent herpes labialis andaphthous ulcers among 

young adults on six continents.Can Med Assoc J 1975;113(7)627-30. 

[24]. Shuzary M. Epidemiology of recurrent aphthous stomatitis and co-related factors. MedJ 2011;324-33. 

[25]. Singh H, Agnihotri P, Pande SC, Husain T. Role of traditional knowledge in conserving biodiversity: A 

case study from Patal Bhuvaneshwar Sacred Grove, Kumain Himalay, India. J Biodivers Manage 

Forestry 2013;2:2-8. 

[26]. Antony R, Thomas R. A mini review on medicinal properties of the resurrecting plant Selaginella 

bryopteris (Sanjeevani). Int J Pharmacy Life Sci 2011;2(7):933-9. 

[27]. Ma LY, Ma SC, Wei F, Lin RC, But PPH, LeeSF. Uncinoside A and B, two new antiviral chromone 

glycosides from Selaginella uncinata. Chem Pharm Bull 2003;51(11):1264-7. 

[28]. Lin RC, Skaltsounis AL, Sequin E, Tilleguin F, Koch M. Phenolic constituents of Selaginella 

doederleinii. Planta Med 1994;60(2):168-70. 

[29]. Sun CM, Syu WJ, Huang YT, chen CC, Ou JC. Selective cytotoxicity of ginkgetin from Selaginella 

moellendorfii. J Nat Prod 1997;60(4):3824. 

[30]. Silva GL, Chai H, Gupta MP, Farnsworth NR, Cordell GA, Pezzento JM et al. Cytotoxic biflavanoids 

from Selaginella willdenowii. Phytochem 1995;40(1):129-34. 

[31]. Satyawan AD. Review: Natural products from Genus Selaginella (Selaginellaceae). Nusantara Biosci 

2011;3:44-58. 

[32]. Sainkhediya J, Ray S. Studies on sacred groves of Nimar region, Madhya Pradesh, India. Ind J Plant Sci 

2014;3(1):64-9. 

[33]. Singh BP, UpadhyayR. Medicinal Pteridophytes of Madhya Pradesh. J Pharmacogn Phytochem 

2014;3(3):173-6. 

[34]. Swamy RC, Kunert O, Sehnly W, Bucar F, Ferreira D, Ravi VS et al. Structurallybunique bioflavanoids 

from Selaginella ehrysocaulos and Selaginella bryopteris. Chem Bodivers 2006;3:405-13. 

[35]. Muralidhara CG. Insights on the neuromodulatory propensity of Selaginella (Sanjeevani) and its potential 

pharmacological applications. CNS Neurol Disord Drug Targets 2014;13(1):82-95. 

[36]. Suganya S, Irudayaraj V,  Johnsn M. Pharmacognostical studies on an endemic spike moss Selaginella 

tanera (Hook and Grev.) spring from the Western Ghats, South India. J Chem Pharm Res 2011;3:721-31. 

[37]. Chin PL, Patterson GW, Salt TA. Sterol composition of pteridophytes. Phytochem 1988;27:819-22. 

[38]. Yobi A, Wone BWM, Xu W, Alexander DC, Guo L et al. Comparative metabolic profiling between 

dessication-sensitive and dessication tolerant species of Selaginella reveals insights into the resurrection 

trait. Plant J 2012;72:983-99. 

[39]. Deeba F, Pandey AK, Pandey V. Organ specific proteomic dissection of Selaginella bryopteris 

undergoing dehydration and rehydration. Front Plant Sci 2016;7:425-40. 



Phytopharmacological and toxicological evaluation of Selaginells bryopteris (Sanjeevani) for .. 

58 

[40]. Pandey V, Ravyan S, Deeba F, Pandey AK, Singh R, shrike PA et al. Dessication-induced physiological 

and biochemicalchanges in resurrection plant, Selaginella bryopteris. J Plant Physiol 2010;167:1351-9.   

 

[41]. Paswan SK, Srivastava S, Ro CV. Wound healing activity of ethanolic extractof Selaginella bryopteris on 

rats. Pharmacogn J 2019;11(5):984-90. 

[42]. Boateng Js, Matthews KH, Stevens NH, Eccleston GM. Wound healing dressings and drug delivery 

systems: a review. J Pharm Sci 2008;97:2892-3. 

[43]. Chan FKL, Graham DY. Review article: Prevention of non-steroidal anti-inflammatory drug 

gastrointestinal complications- review and recommendations based on risk assessment. Alimentary 

Pharmacol Therap 2004;19(10):1051-61. 

[44]. Debjit B, Chiranjib C, Tripathi KK< Pankaj, Kumar S. Recent treands of treatment and medications 

peptic ulcerative disorders. Int J PharmTEch Res 2010;2(1):970-8. 

[45]. Vyawahare NS< Deshmukh VV, Godkari MR, Kagathara VG. Plants with anti-ulcer activity. 

Pharmacognosy Rev 2009;3:108-115.  

[46]. Torres RL, Torres JL, Gamaro GD, Foretell FU, Silveira PP, Moreina JS et al. Lipid peroxidation and 

total radical-trapping potential of the lungs of the rats submitted to chronic and sub-chronic stress. Braz J 

Med Biol Res 2004;37(2):785-92. 

[47]. Ohshima H, Bartsch H. chronic inflammation and inflammatory processes as cancer risk factors: possible 

role of nitric oxide in carcinogenesis. Mutat Res1994;305(2):253-64. 

[48]. Paswan SK, Gautam A, Verma P, Rao CV, Sidhu OP, Sidhu OP et al. The Indian magical herb 

(„Sanjeevani‟ (Selaginella bryopteris L.)- A promising anti-inflammatory phytomedicine for the treatment 

of patients with inflammatory skin disease. J Pharmapuncture 2017;20(2):93-9. 

[49]. Agrahari VC, Patel NK, Bhutani KK. Phytochemical investigation of Selaginella bryopteris and 

evaluation of NO inhibitors on RAW 264.7 MACROPHAGE. Biochem Pharmacol 2013;2:4. 

[50]. Singh AK, Jha A, Bit A, Krassor AP, Rizvanov AA, Ojha A et al.  Selaginella bryopterus aqueous extract 

improves stability and function of cryopreserved human mesenchymal stem cells. Oxidative Med Cellular 

Longevity 2017;doi:10.1155//2017/8530656. 

[51]. de Sa PGS, Nunes XP, de Lima JT, Filho Jas, Fontana AP, Siqueira JS et al. Antinociceptive effects of 

ethanolic extract of Selaginella convolute in mice. BMC Complement Alt Med 2012;12:187-94.  

[52]. Garg NK. Memory enhancing activity of aqueous  ethanolic extract of SElaginella bryopteris in Swiss 

Albino mice. Pharma Tutor, Pharmacy Infopedia 2011. 

[53]. Sah NK, Singh  SNP, Sahdev S, Banerji S, Jha V, Khan Z et al. Indian herb „Sanjeevani‟ (SElaginell 

bryopteris) can promote and protect against heat shock and apoptotic activities of ultraviolet and 

oxidative stress. J Biosci 2005;30(4):499-505.  

[54].  Sah NK, Singh SNP, Sahdev S, Banerji S, Jha V, Khan Z et al. Indin herb „Sanjeevani‟ (Selaginella 

bryopteris) can promote growth and protect against heat shock and apoptotic activities of ultra violet and 

oxidative stress. J Biosci 2005;30:499-505. 

 

 

NISHANT TYAGI. “Phytopharmacological and toxicological evaluation of Selaginells bryopteris 

(Sanjeevani) for its anti-ulcer potential.” IOSR Journal of Pharmacy (IOSRPHR), 11(07), 2021, pp. 47-

58. 

 


