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INTRODUCTION 

Tectaria is a genus of fern in the family Tectariaceae, 

according to the Pteridophyte Phylogeny Group 

classification of 2016 (PPG I). Halberd fern is a common 

name for species in this genus.  In 1990, Karl U. Kramer 

and co-authors treated Pleocnemia and 7 of the currently 

recognized genera as a subfamily of Dryopteridaceae. 

Two other genera, Arthropteris and Psammiosorus, along 

with Oleandra, constituted Kramer's Oleandraceae. 

 

It is now known that Kramer's version of 

Dryopteridaceae.  rthropteris (including Psammiosorus) 

lies within Tectariaceae and Tectariaceae is sister to a 

clade consisting of Oleandraceae, Davalliaceae, 

and Polypodiaceae. In 2006, in a revision of 

fern classification, Tectariaceae was an accepted 

family. In 2007, a molecular phylogenetic study of 

Dryopteridaceae included Pleocnemia and showed that it 

belongs in Dryopteridaceae.  Also in 2007, 

Dracoglossum was named as a new genus It has since 

been removed to Lomariopsidaceae. 

 

As an important group of ferns, different species of 

Tectaria are known to occupy a variety of ecological 

niches across different habitats in numerous forest 

ecosystems of the country. The diversity, conservation 

status and state of knowledge of Tectaria (Tectariaceae) 

are not uniform worldwide. The genus Tectaria Cav., is 

popularly known as “halberd fern”, was described by 

Cavanilles. The genus is mostly distributed in tropical 

regions and maximum species are terrestrial in rain 

forests. The word Tectaria was derived from Latin words 

“tectum” means “a covering” and the “adjectival suffic-

aria”, referring to the “indusium”. Generally, Tectaria 

species are small to large sized herbs, having erect, 

suberect or creeping rhizome, monomorphic or 

dimorphic, unipennate, bipinnate tetrapinnate fronds, 

growing along the roadsides, edges of hills and hillocks, 

along the water channels from low to high altitude or in 

different forests types (semi-arid to evergreen forests). 

Due to its remarkable diverse morphology, there is no 

unanimous opinion on the number of species in this 

genus. According to Tryon and Tryon and Kramer  there 

are nearly 150 species, while Holttum and Ding et al. 

considered about 230 species throughout the globe. 

However, according to PPG-I there are ca. 200 species 

are accepted internationally. 

 

The rhizome of Tectaria wightii (C. B. Clarke) Ching has 

been used in Indian traditional medicine for the treatment 

of various disorders. The specimens are collected from 

Wayanad forest Area of kerala state. The specimens are 
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 ABSTRACT 
Pteridophytes are the sources of important therapeutic aids for alleviating human ailments. Tectaria wightii (C. B. 

Clarke) Ching. belonging to family Dryopteridaceae is one of the medicinally important pteridophyte used on 

insect bites or getting relief in centipede bite. The extraction of dried rhizome is also used as anthelmintic activity, 

stomach pains, gastrointestinal disorders, eradications of worms in children. Thus the present investigation to 

understand the bioactive compounds in the rhizome of T. wightii. It reveals that 16 bioactive compounds were 

identified from the methanolic extract of rhizome of T. wightii. These different active compounds have been found 

to possess a wide range of activities, which may help in the protection against incurable diseases. Ferns are an 

important phytogenetic bridge between lower and higher plants. Historically they have been used in many ways by 

humans, including as ornamental plants, domestic utensils, foods, and in handicrafts. In addition, they have found 

uses as medicinal herbs. Ferns produce a wide array of secondary metabolites endowed with different bioactivities 

that could potentially be useful in the treatment of many diseases. However, there is currently relatively little 

information in the literature on the phytochemicals present in ferns and their pharmacological applications. 
 
KEYWORDS: Tectaria wightii,  Fern, Phytochemistry, Phytogenetic, Halberd fern, GC-MS analysis.  
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identified by Dr. PV madhusudhanan, Rtd Professor in 

Pteridology, University of Calicut, Kerala. The voucher 

specimens are made Herbarium. Preliminary 

phytochemical analysis (GC-MS) was done at 

Department of Botany, Sir Syed College Thelipparambu, 

Kannur, Kerala. 

 

 

Taxonomy  

In India, about 35 species were reported by earlier 

workers of which 24 species were accepted by Fraser-

Jenkins et al. The rhizome of Tectaria wightii (C. B. 

Clarke) Ching has been used in Indian traditional 

medicine for the treatment of various disorders. 

Pteridophyte Tectaria coadunata (J. Smith) C. Chr. is one 

of the medicinally important plant. 

 

 
 

The rhizome of T. wightii is used against anthelmintic 

activity, stomach pains, gastrointestinal disorders, 

eradication of worms in Childrens. Fresh rhizome and 

frond is used in insect bites or getting relief in centipede 

bites and extraction of dried rhizome, stem and stipe is 

used in respiratory disorders like cold cough, asthma and 

bronchitis (J. Malviya et. al. 2012). Decoction of T. 

wightii is also useful in colitis (Upreti et. al. 2009) 

Different extracts of the rhizomes of Tectaria wightii (C. 

B. Clarke) Ching were subjected to phytochemical 

analysis. 

 

MATERIALS AND METHODS 

Gas Chromatography–Mass Spectroscopy (GC-MS) is 

normally used for direct analysis of components existing 

in traditional medicines and medicinal plants. In recent 

years GC-MS studies have been increasingly applied for 

the analysis of medicinal plants. This technique has 

proved to be a valuable method for the analysis of non 

polar components and volatile essential oils, fatty acids, 

lipids (Jie et. al. 1988) and alkaloids (Betz et. al. 1997). 

 

Phytochemical analysis  

Preparation of Extracts: The rhizome of Tectaria wightii 

were dried and pulverized to powder in a mechanical 

grinder. Required quantity (5 gm) plant material was 

weighed and subjected to Soxhlet extraction with 50ml 

Methanol. The extract then concentrated to 5ml and 

employed in GCMS analysis for different compounds. 

 

GC-MS Analysis 
For quantification of compounds Mass Spectra were 

recorded in the Selective Iron Monitoring (SIM) mode 

use NIST library. 

 

RESULT AND DISCUSSION 

GC-MS Analysis 
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Table 1: Shows the result of preliminary phytochemical screening result of Tectaria wightii. 

Sl. 

No 
Name of the component RT 

Molecular 

Formula 

Molecular 

weight 

% of 

peak 

area 

Structure 

1 5-Hexen-2-one, 5-methyl-3-methylene 4.11 C8H12O 124 10.08 

 

2 3, 5-Heptadien-2-one, 6-methyl-, (E) 5.45 C8H12O 124 3.12 

 

3 Methyl-à-d-ribofuranoside 6.98 C6H12O5 164 3.51 

 

4 Propanal, 2, 3-dihydroxy-, (S) 10.47 C3H6O3 90 1.16 

 

5 á-D-Glucopyranose, 1, 6-anhydro 13.27 C6H10O5 162 4.73 

 

6 
7-Oxabicyclo[4.1.0] heptan-3-ol, 6-(3-

hydroxy1-butenyl)-1, 5, 5-trimethyl- 
15.27 C13H22O3 226 0.61 

 

7 
3-(1-Methylhept-1-enyl)-5-methyl-2, 5-

dihydrofuran-2-one 
15.25 C13H20O2 208 0.61 

 

8 
Hexadecanoic acid, 15-methyl-, methyl 

ester 
18.92 C18H36O2 284 1.43 

 

9 
9, 12-Octadecadienoic acid, methyl ester, 

(E,E)- 
20.43 C19H34O2 294 0.64 

 

10 Phytol 21.50 C20H40O 296 5.64 
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11 Stigmasta-3, 5-dien-7-one 24.75 C29H46O 410 13.21 

 

12 
1b, 4a-Epoxy-2H cyclopenta

[3,4] 

cyclopropa
[8,9] 

cycloundec
[1,2-b] 

oxiren-5 
26.43 C28H38O11 550 0.07 

 

13 Squalene 27.96 C30H50 410 3.75 

 

14 
2á, 4a-Epoxymethylphenanthrene-7-

methanol 
29.27 C27H38O4S2 490 0.01 

 

 

Table 2: Preliminary Phytochemical Evaluation. 

Extraction 

Solvent 
Alkaloids Phenols Flavonoids Saponins Tannins Coarbohydrate 

Fixed 

Oil & 

Fats 

Proteins & 

Aminoacids 

Acetone + +  + + +  + 

Benzene + _ + _ _ _ + _ 

Ethyl 

Acetate 
_ _  +  +   

Methanol + + + + + + + + 

Ethanol + _ + + _ _  _ 

 

The components present in the methanolic extract of 

rhizome of T. wightii were identified by GC-MS 

analysis. The active principles with their retention time 

(RT), molecular formula, molecular weight (MW) and 

concentration (% peak area) are presented in table no.1. 

The GC-MS chromatogram of 14 peak of compounds 

detected were shown in fig.1. The most prevailing 

compounds are octadec-9-enoic acid (oleic acid), n-

hexadecanoic acid (palmitic acid), octadecanoic acid 

(stearic acid), Di-n-octyl phthalate, hexadecanoic acid 

methyl ester, hexadecanoic acid ethyl ester. The 

compound octadec-9-enolic acid is unsaturated fatty acid 

present in several plants. It lowers the blood level of 

cholesterol and lowers the risk of heart problem. It also 

responsible for hypotensive, antherosclerosis and aids in 

cancer prevention (Modupe Ogunlesi et.al. 2010). N-

hexadecanoic acid (palmitic acid) and Squalene having 

antioxidants, hypochloresterolenic, nematiside, pestiside, 

lubricant, antiandrogenic flavor, hemolytic properties. 5-

Hexen-2-one, 5-methyl-3-methylene having a 

antimicrobial property (Sermakkani M et.al. 2012). Oleic 

acid, hexadecanoic acid, octadecanoic acid known to 

have potential antibacterial and antifungal activity 

(McGraw et. al. 2012, Seidel V. Taylor 2004). Alkaloids 

also reported on the preliminary GC-MS 

chromatographic studies conducted on rhizome of T. 

Wightii. 

 

CONCLUSION 

In the present study fourteen chemical constituents have 

been identified from the rhizome of T. wightii. The 

presence of various bioactive compounds including 

alkaloids justifies the use of T. wightii rhizome in various 

ailments by traditional practitioners. Fern species are 

essential constituents of ecosystems and produce a wide 

array of bioactive components with diverse activities. 

Many of them are used in traditional medicines and 

could potentially be used to treat various diseases. 

However, wild fern plants around the world are subject 

to many severe threats due to environmental change, and 
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significant losses of fern species and habitats have 

occurred, leading to a profound loss of biodiversity. At 

present, there is comparatively little data in the literature 

relating to the phytochemistry of ferns and their 

bioactivities, despite their potential as sources of novel 

bioactive compounds. Further analysis and testing of 

wild ferns to determine their biological properties and 

identify their active constituents could thus enable 

important improvements in human healthcare and help to 

valorize natural biodiversity. 
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