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ABSTRACT 
 
Phymatosorus scolopendria (Burm.F.) Pic. Serm.  belongs to the family Polypodiaceae which is a medicinal fern. The present study aims at screening 
the phytochemical compounds present in 5 different solvent extracts such as Aqueous, Ethanol, Methanol, Acetone and Petroleum ether. Preliminary 
phytochemical analysis of the extracts revealed the presence of Phenol, terpenoid, cardioglycoside, tannin, alkaloid and steroid. Out of six compounds, 
Phenol and tannin found to be dominant.  Steroid, alkaloid and glycoside were found to be present in moderate amounts. The ethanolic extract of whole 
plant of Phymatosorus scolopendria (Burm.F.) Pic. Serm. was further analysed for UV and FTIR spectroscopic studies. The UV-VIS spectrum showed 
the peaks at 314.6, 416.2, 533.0, 657.0 & 996.9 nm with the absorption 1.845, 1.486, 0.120, 0.664 & 0.023 respectively.  The FTIR profile peaks 
confirmed the presence of Amines, Alkanes, Alkynes, Alkenes, Ether and Alkyl halide.… 
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INTRODUCTION 
 
Pteridophytes are the second largest group of vascular 
cryptogams, which do not produce seeds, they reproduce by 
means of spores. Phymatosorus scolopendria (Burm.f.) Pic. 
Serm. is commonly known as musk- fern or wart-fern1.  The plant 
is widely distributed in Mauritius2, Micronesia3, Singapore4, 
Ethiopia5 and central Sulawesi6. In India the distribution of 
Phymatosorus scolopendria (Burm.F.) Pic. Serm. is limited to 
Kerala, West Bengal7, Sikkim8 and Maharashtra.   
  
This plant is traditionally used by people belonging to different 
countries for its medicinal uses. In Indo-China, the fronds of wart 
fern are pounded for use as treatment for boils and filariasis. 
Whole fronds are placed on beds so as to ward off bed bugs, the 
young fronds are used for curing chronic diarrheoa9.  In 
Polynesia, the leaves are pounded and mixed with scrapings from 
Atuna racemose to make perfume and also the mashed fronds are 
wrapped with Lei (Morinda citradolia), cooked and used as 
medical bandage10. In Fiji, leaf juice  is used for stomach ache, 
swollen breasts and boils11. The plants are used for the treatment 
of asthma, Cough and inflammatory diseases12.  Owing to the 
above said ethanobotanical folklore importance and medicinal 
values, local usage of this plant finds important in curing diseases.  
 
The phytochemical contents or secondary metabolites present in 
Phymatosorus scolopendria (Burm.F.) Pic. Serm. is less studied. 
The presence of Ecdysteroids13 and coumarins14 was found out by 
certain workers in this plant from crude drug. In-vitro spore 
culture was successfully carried out for mass multiplication 

through spores15. Based on the references it is known that, 
preliminary phytochemical analysis and purification of 
compounds were not carried out and thus the plant was selected 
for the present work.  Hence our main objective of the present 
study is to identify the secondary metabolites found in this plant 
and to analyze the bioactive compound by UV-VIS & FTIR 
analysis. 
 
MATERIALS AND METHODS 
 
Collection of Plant material 
 
The plants of Phymatosorus scolopendria (Burm.f.) Pic.Serm. 
were collected from Athma Nilayam Nursery (Kanyakumari 
District) and were grown in the garden at Holy Cross College 
(Autonomous). The plant was authenticated by Dr. Raju Antony, 
Jawaharlal Nehru Tropical Botanical Garden and Research 
Institute, Palode, Kerala. 
 
Botanical Description 
 
Phymatosorus scolopendria (Burm.F.) Pic. Serm. is an epiphyte, 
with wide, creeping and glabrescent rhizomes. It is found growing 
in the crown or trunks of trees and on rocks along streams, at low 
and medium altitudes. Stipes are scattered, 5 to 40 centimetres 
long. Fronds are variable in size, from simple lanceolate to deeply 
pinnatifid, 10 to 40 centimetres long. Costae are prominent but 
the venation is hardly visible. Sori are very large, shallowly 
immersed, and conspicuous on the upper surface, in single rows 
along the main veins, or scattered, but not numerous.  
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Preparation of plant extract 
 
The plant materials were washed, shade dried and then powdered 
with the help of blender. The powder was kept in air tight bottles. 
5 g of the powder was extracted through cold percolation method 
with 50ml of the solvents such as aqueous, ethanol, methanol, 
acetone and petroleum ether. The extracts were filtered by using 
Whatmann no.1 filter paper and the solvents was evaporated to 
make the crude extract.  
 
Preliminary phytochemical analysis16 

 
Test for Alkaloid 
0.355g of Mercuric chloride was dissolved in 60 ml of distilled 
water and 5 g of potassium iodide was dissolved in 20 ml of 
distilled water. Then the two solutions were made up to 100 ml 
with distilled water. 
1 ml of the plant extract was mixed with 1 ml of 1% HCl, warmed 
and filtered. 2 ml of filtrate was treated with Mayer’s reagent. 
Turbidity or precipitation, green colour indicates the presence of 
alkaloid. 
 
Test for Anthocyanin and Betacyanin 
To 2 ml of leaf extract, 1ml of 2N NaOH was added and heated 
for 5 min at 100°C. Formation of bluish green colour indicates 
the presence of anthocyanin and formation of yellow colour 
indicates the presence of betacyanin. 
 
Test for Cardio glycoside 
To 1 ml of extract, 2 ml of glacial acetic acid was added and few 
drops of 5% ferric chloride was also added. This was under 
layered with 1 ml of concentrated sulphuric acid. Formation of 
brown ring at interface indicates the presence of cardio glycoside. 
 
Test for Flavonoid 
To 3 ml of extract, 4 ml of 1 N NaOH was added. Formation of 
dark yellow colour indicates the presence of flavonoid. 
 
Test for Glycoside 
To 2 ml of extract, 3 ml of chloroform and 1 ml of 10% 
ammonium solution were added, formation of pink colour 
indicates the presence of glycoside. 
 
Test for Phenol 
To 1 ml of extract, 2 ml of distilled water and 0.5 ml of sodium 
carbonate and Folin ciocalteau’s reagent were added. Formation 
of blue or green colour indicates the presence of Phenol. 
 
Test for Quinone 
To 1 ml of extract, l ml of concentrated sulphuric acid was added. 
Formation of red colour indicates the presence of quinone. 
 
Test for Saponin 
0.5 g of plant extract was dissolved in 2 ml of boiling water in a 
boiling tube, allowed to cool and shaken well to mix. The 
appearance of foam indicates the presence of saponin. 
 
Test for Steroid 
To 1 ml of plant extract, 2 ml of chloroform and 1 ml of sulphuric 
acid were added. Formation of reddish brown colour ring at 
interface indicates the presence of steroid. 
 
Test for Tannin 
About 0.5 g of plant extract was boiled in 20 ml of distilled water 
in a test tube and then filtered. 1 ml of the leaf extract was added 

with 1 ml of 5% ferric chloride. Appearance of brownish green 
colour indicates the presence of tannin. 
 
Test for Terpenoid 
To 1 ml of extract, 2 ml of chloroform and 1.5 ml of concentrated 
sulphuric acid were added carefully. Formation of reddish brown 
colour indicates the presence of terpenoid.  
 
Spectroscopic analysis  
 
Spectroscopic analysis such as UV-VIS and FT-IR was 
performed in the ethanol extract of Phymatosorus scolopendria 
(Burm.F.) Pic. Serm.   
 
UV-VIS analysis 
 
UV-VIS Spectroscopy is used to find out the absorption maxima 
of compounds with a wide range of wavelength. To detect the 
UV-VIS spectrum profile, the extract was scanned with the 
wavelength ranging from 100 to 1100 nm by using lamda 35 
model spectrum. The absorption values for wavelength of UV-
VIS17 spectrum was tabulated. 
 
FT-IR analysis  
 
FT-IR  Spectroscopy is a technique for obtaining high quality 
infrared spectra by mathematical conversion of an inference 
pattern into spectrum.  FT-IR analysis was also performed to 
detect the characteristic peaks and their functional groups using 
Perkin Elmer spectrophotometer system at range of 400 to 
4000/cm. Peak values were recorded for FT-IR17 and functional 
groups were analysed. 
 
RESULTS 
 
The whole plant samples of Phymatosorus scolopendria 
(Burm.F.) Pic. Serm. subjected to preliminary phytochemical 
analysis showed the presence of secondary metabolites such as 
phenol, steroids, tannin and  terpenoid (Table 1). Methanol and 
acetone yielded more secondary metabolites than aqueous, 
ethanol and petroleum ether. Methanol and acetone showed 
strongly positive results (+++) and moderately positive results 
(++) for phenol, steroid, tannin, terpenoid, alkaloid, anthocyanin 
and quinone. In all the extracts, phenol was found to be present in 
strongly and moderately positive manner. Next to phenol, tannin 
and terpenoid are present in all the solvent studied. Most of the 
phytoconstituents are absent in the solvent petroleum ether 
studied. Thus the qualitative analysis revealed the presence of the 
phytoconstituents such as phenol, steroid, tannin and terpenoid. 
(Fig 2 & Table 1) 
 
UV-VIS spectrum of Phymatosorus scolopendria (Burm.F.) Pic. 
Serm. whole plant ethanol extract resulted peaks at 314.6, 416.2, 
533.0, 657.0 & 996.9 with the absorption 1.845, 1.486, 0.120, 
0.664 & 0.023 respectively (Fig 3 & Table 2). 
 
The result profile of FTIR spectrum analysis for Phymatosorus 
scolopendria (Burm.F.) Pic. Serm. revealed various active 
components in the whole plant ethanol extract. The profile 
showed the presence of amines, alkanes, alkynes, alkenes, ether 
and Alkyl halides at the peak value of 3411, 3950, 2867, 2843, 
2076, 1647, 1455, 1397, 1110, 1016 and 618. (Fig 4 & Table 3) 
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Table 1: Preliminary phytochemical analysis of plant extract of Phymatosorus scolopendria (Burm.F.) Pic. Serm. 
 

Phytoconstituents Aqueous Ethanol Methanol Acetone Petroleum ether 
Alkaloids - + ++ ++ - 

Anthocyanin - - + ++ - 
Betacyanin - - - - + 

Cardio glycosides + - ++ ++ + 
Flavonoids ++ + - - - 
Glycosides + - - - - 

Phenols ++ ++ +++ +++ + 
Quinones + - - ++ - 
Saponins + - - - - 
Steroids ++ - + ++ - 
Tannins - + ++ +++ - 

Terpenoids ++ - + +++ - 
+++= strongly positive, ++=moderately positive, += positive, -= negative 

 
Table 2: UV-VIS Spectrum of Phymatosorus scolopendria (Burm.F.) 

Pic. Serm. 
 

Wave length (nm) Absorption 
314.6 1.845246656 
416.2 1.486668896 
533.0 0.120395529 
657.0 0.664696084 
996.9 0.023490645 

UV-VIS: Ultraviolet visible 
 
 
 
 
 

Table 3: FT-IR Spectrum of Phymatosorus scolopendria (Burm.F.) 
Pic. Serm. 

 
Peak value Functional group 

3411 Amines 
2950 Alkanes 
2867 Alkanes 
2843 Alkanes 
2076 Alkynes 
1647 Alkenes 
1455 Alkanes 
1397 Alkanes 
1110 Ethers 
1016 Ethers 
618 Alkyl halides 

FT-IR: Fourier transform- infrared 
 
 

 
Figure 1: Experimental plant (a) Potted plant of Phymatosorus scolopendria (Burm.F.) Pic. Serm. (b) Underside of the frond with sori of 

Phymatosorus scolopendria (Burm.F.) Pic. Serm. 
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Figure 2. Preliminary phytochemical analysis of Phymatosours scolopendria (Burm.F.) Pic. Serm. a) phenol test  b) terpenoid test c) cardio 

glycoside test d) tannin test e) steroid test f) alkaloid test 
+++= strongly positive, ++=moderately positive, +=positive, - =Negative 

 

 
 

Figure 3: Ultraviolet-visible spectrum of Phymatosorus scolopendria 
(Burm.F.) Pic. Serm. 

 

 
Figure 4: Fourier transform- infrared spectrum of Phymatosorus 

scolopendria (Burm.F.) Pic. Serm. 

 
DISCUSSION 
 
From the present study it is concluded that the experimental plant 
contains important secondary metabolites. Phenol, steroid, 
terpenoid, cardioglycoside and tannin are the predominant 
secondary metabolite found in this plant. Our results coincide 
with various references already worked out  in this plant and it 
indicates the presence of steroid called phytoecdysteroids14 as 
well as coumarin15.. The results of the above mentioned authors 
explains ecdysteroid as steroid hormones of arthropods of 
invertebrates and also explains phytoecdysteroid as analogues of 

invertebrate steroid hormones (zooecdysteroids) that occur in 
wide variety of plant species. Phytoecdysteroids are apparently 
non-toxic to mammals and may even have a number of beneficial 
pharmacological and medicinal applications18. 
 
Regarding coumarin, the results of Ramanitrahasimbola et al., 
proves that the bioactive compound from Phymatosorus 
scolopendria such as coumarin showed bronchodilator activity, 
which was effective on guinea pig trachea15. Hence the plant is 
believed to be a treasure house of various drugs related to lung 
disease and arthritis. The novel phytochemical compounds from 
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this experimental plant could be elucidated and identified using 
advanced analytical techniques in future for the betterment and 
lifesaving medicines for mankind. 
 
CONCLUSION 
 
The  experimental plant Phymatosorus scolopendria is an 
important unexplored medicinal plant. The preliminary 
phytochemical experiments strongly reveals that the plant 
contains phenol, steroid and terpenoid content sufficiently  
through its colour intensity. In UV and FTIR also,  the peak values 
and chemical groups indicates the presence of  phytochemicals 
like  amines, alkanes, alkynes, alkenes, ether and Alkyl halides 
and these results indicate that the phytochemicals from this plant  
and in future the useful  drug content could be separated for 
further use. 
 
ACKNOWLEDGEMENT 
 
The authors express their acknowledgements to the Management, 
Principal Dr. (Sr.) A. Christina Bridget, former principal Dr. (Sr.) 
Jesuin Francis, Head of the Department Dr. P.Shanthi and former 
Head of the Department Dr. P.Francisca for the support rendered 
during this work in a successful manner. We express our gratitude 
to Dr. Raju Antony, Jawaharlal Nehru Tropical Botanical Garden 
and Research Institute, Kerala, who has authenticated the plant.  
 
REFERENCES 
 
1. Fraser-Jenkins CR. Taxonomic revision of three hundred 

Indian subcontinental Pteridophytes: with a revised census 
list; a new picture of fern-taxonomy and nomenclature in the 
Indian subcontinent. Bishen Singh Mahendra Pal Singh; 
2008. 

2. Pynee KB, D’Unienville B, Goupille L, Wiehe G. Survey of 
Wall Flora in District of Port Louis, Mauritius, Mascarenes. 
Cahiers scientifiques de l'océan Indien occidental. 2017;8:19-
28. 

3. Manner HI. Contributions of Clarence YC Wong and Current 
Updates on the Flora of Romonum Island, Chuuk Lagoon, 
Federated States of Micronesia. Ethanobotany Research and 
applications. 2013;11:205-249. Available from:http:// 
journals.sfu.ca/era/index.php/era/article/viewFile/856/526 

4. Hung SM, Chong KY, Yee AT, Lim RC, Loh JW, Neo L, et 
al.,. The vascular plant flora and vegetation of the islands 
associated with Singapore’s first Marine Park (I): The Sisters’ 
Islands. 

5. Senbeta F, Schmitt C, Woldemariam T, Boehmer HJ, Denich 
M. Plant Diversity, Vegetation Structure and Relationship 
between Plant Communities and Environmental Variables in 
the Afromontane forests of Ethiopia. SINET: Ethiopian 
Journal of Science. 2014; 37(2):113-130. Available from: : 
https://www.researchgate.net/publication/291356807 

6. Kleijn D, van Donkelaar R. Notes on the taxonomy and 
ecology of the genus. Blumea- Biodiversity, Evolution and 
Biogeography of Plants. 2001; 46(3):457-483. Available 
from: http://www.repository.naturalis.nl/document/565214 

7. Sen T, Sen U, Chakraborti K, Rahaman S, Paul R. Floral 
survey of ferns of Nadia district, West Bengal. Indian Fern 
Journal. 2011; 28(1-2):85-104. 

8. Kholia BS. Pteridophyte wealth of Sikkim Himalaya. 
Biodiversity of Sikkim ferns. Gangtok: Sikkim Biodiversity 
Board. 2011:35-68. Available from: http://sikkimforest. 
gov.in/Reports%20and%20Publications/Biodiveristy-of-
Sikkim/4%20Ferns%20Kholia_43-64%20web.pdf. 

9. Mannan MM, Maridass M, Victor B. A review on the 
potential uses of ferns. Ethnobotanical Leaflets. 2008; 12: 
281-285. Available from: http://opensiuc.lib.siu.edu 
/cgi/viewcontent.cgi?article=1067&context=ebl. 

10. The Plant List. Version 1. 2010; Availablie from: 
http://www.theplantlist.org/   

11.  Medicinal Plants in the South Pacific,WHO Regional 
Publications, Western Pacific Series No. 19 WHO Regional 
Office for the Western Pacific, Manila, 1998. 

12. Beaujard P. Plantes et médecine traditionnelle dans le Sud-
Est de Madagascar. Journal of ethnopharmacology. 1988 ; 
23(2-3):165-265. 

13. Snogan E, Vahirua-Lechat I, Ho R, Bertho G, Girault JP, 
Ortiga S, et al., Ecdysteroids from the medicinal fern 
Microsorum scolopendria (Burm. f.). Phytochemical 
analysis. 2007 : 18(5):441-450. 

14. Ramanitrahasimbola D, Rakotondramanana DA, Rasoanaivo 
P, Randriantsoa A, Ratsimamanga S, Palazzino G, et al., 
Bronchodilator activity of Phymatodes scolopendria (Burm.) 
Ching and its bioactive constituent. Journal of 
ethnopharmacology. 2005. 1; 102(3):400-407. Available 
form: http://www.academia.edu/34868452/ 
Bronchodilator_activity_of_Phymatodes_scolopendria_Bur
m._Ching_and_its_bioactive_constituent. 

15. Sujatha S and Catharin Sara S. In-vitro Life cycle and 
Quantitative Analysis of DNA on Sporophytic and 
Gametophytic Tissues of Phymatosorus scolopendria 
(Burm.F.) Pic. Ser. Indian Fern Journal 2016; 33:164-174. 

16. Harborne AJ. Phytochemical methods a guide to modern 
techniques of plant analysis. springer science & business 
media.1998; 30: 1-150. 

17. Sahaya SS, Janakiraman N, Johnson M. Phytochemical 
analysis of Vitex altissima L. using UV-Vis, FTIR and GC-
MS. International Journal of Pharmaceutical Sciences and 
Drug Research. 2012;4(1):56-62. Available from: 
https://pdfs.semanticscholar.org/cee4/76b8df5a8bdb146305
44d3b146fe75188ae8.pdf?_ga=2.164978751.1884032733.1
530365456-2140530174.1530365456 

18. Dinan L, Savchenko T and Whiting, On the distribution of 
phytoecdysteriods in plants. Cellular and Molecular Life 
science. 2001; 58: 1121-1132. Available from: 
https://doi.org/10.1007/PL00000926 

 
Cite this article as:  
 
Sujatha S et al. Preliminary phytochemical screening and 
spectroscopic analysis of Phymatosorus scolopendria (Burm. F.) 
pic. serm. Int. Res. J. Pharm. 2018;9(7):168-172 
http://dx.doi.org/10.7897/2230-8407.097143   

   
 

Source of support: Nil, Conflict of interest: None Declared 
 

Disclaimer:	IRJP	is	solely	owned	by	Moksha	Publishing	House	-	A	non-profit	publishing	house,	dedicated	to	publish	quality	research,	while	
every	effort	has	been	taken	to	verify	the	accuracy	of	the	content	published	in	our	Journal.	IRJP	cannot	accept	any	responsibility	or	liability	for	
the	site	content	and	articles	published.	The	views	expressed	in	articles	by	our	contributing	authors	are	not	necessarily	those	of	IRJP	editor	or	
editorial	board	members.	
 
 


