



A PRELIMINARY PHYTOCHEMICAL SCREENING OF SOME FERNS OF THE FEDERAL CAPITAL TERRITORY ABUJA, NIGERIA


ABSTRACT 
 The  present study investigated the presence of different phyto constitutents  of 11 species of pteridophytes of the Federal Capital Territory using qualitative screening methods. The studied ferns are  Adiantum sp, Platycerium stemaria P.Beauv,  Cylosorus striatus (Schurn),  Ceraptoteris cornuta (P.Beauv)Lepr ,  Cylosorus afer  (Christ)Ching,  Marsilea minuta(Linn),  Boulbitis heudeoliti (Bory ex. Fee)Alston,  Gleichenia linearis (Burn) B. Charke,  Pithograma calomelanos (Linn), Nephrolepis cordifolia (Linn)Presl., Nephrolepis  undulata(Afzel )ex. Sw. Qualitative analyses of powdered extracts of the ferns  were carried out with reference to saponins, phenols, tannins, flavonoids, sterols, alkaloids terpenes, anthraquinoes, resins, glycosides and volatile oil. following standard methods.   The analyses indicated that 11 (100%) species contained tanins and flavonoids , 10 (90.90%) phenols, 9 (81%) saponins,  8 (72.72%) terpenes, sterols and resins, 6 (54%) glycosides, 5(45.45%) anthraquinones and volatile oils. Only  one species(9.33%)contained alkaloid.  The comparative secondary metabolites composition shows that the studied ferns such as  Nephrolepis cordifolia (Linn)Presl.,  Nephrolepis  undulata(Afzel )ex. Sw.   Pithograma  calomelanos  ,  Gleichenia linearis (Burn) B. Charke are close while  Adiantum sp is distantly related. The results revealed the occurrence of several bioactive constituents which could p[p[be exploited for their potential applications for medicinal purposes.
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INTRODUCTION
The use of plants for medicinal purposes span back to mans early history. Evolutionarily, the primitive man used numerous plant products such as opium ,ergot and quinine as drugs to treat one ailment or the other. Plants  like digitalis, mustard and opium have been used as sources of medicinal substance while other are purely narcotics or stimulating agents. Ferns and fernlike group belong to the oldest groups of the vascular  plant  with the oldest fossil dated back to 390 million years ago in the middle of Devonian period(Carl et,al. 1971).They are known as filicales and a few of the have been reported to be medicinal(Evans and Trease,2001)
Phytochemicals are the chemicals that are naturally found in plants and they are very important because of their various medicinal uses. The play a crucial role in human health delivery system as a means of tackling avalanche of ailments such as epilepsy, asthma, arthritis, cancer,diabetic etc. In contrast to pharmaceutical chemicals, the phytochemicals do not have any side effects. (Banu  and Cathrine .,2015).The phytochemicals in plants are also referred to as secondary metabolites and they  have been associated with the healing attributes  of  the medicinal plants. More than 500,00  natural products of low molecular mass  also called secondary metabolites have been reported to come from  various groups of plants(Criagg and David 2001andPatill et, al.2013 ) 



Phytochemicals which are the important constituents of medicinal are also used in industries as colouring agents, flavourings, aromatics and antioxidants. Although the scheme for the study of medicinal plants and their products has been based on the pharmacological action, it can also be extended to many plants with the potential of showing pharmacological responses. A considerable number of plant species have been and still being screened for their specific phytochemical activities recently(Cao,H.  et.al  (2017).
 Attention has been directed to  the screening of plants for secondary metabolites to treat emerging diseases that are either not treatable or too expensive to be treated with orthodox medicine(Mshana et, al.2000).The popularity of herbal therapy has been attributed to increasing costs of modern drugs and the relative availability of the plant materials(Fasola,2002).It has been reported that the plant kingdom still holds numerous species with an abundant of medicinal substances undiscovered(Evans,2001and De Britto,A.J (2012)
As there is great progress in the extermination of plants in the name of urbanization before most of them are even discovered and recorded, there is need for an increased effort towards conservation of the floral gene pool of all habitats that are prone to biodiversity erosion via urbanization quest. Given their evolutionary position, ferns adaptability as a result their prolonged existential capacities might have impacted on their genomes vital secondary metabolites that ensure continuity of their evolutionary lines. Evolutionarily, the success of pteridophytes has been associated with their resistant trait to microbial infection which might have made them to last for more than 350 million years (Shakoor et al,2001).Also arrays of medicinal bioactive, such as antioxidant, antitumor and anti-HIV,   anti-inflammatory, and antiviral have also been reported for ferns.  An understanding of the chemical constituents and finding of new secondary metabolites in plants is a prerequisite both for their use in medicine and also for the synthesis of novel and complex chemical and pharmaceutical substances(Shakoor et al,2001). 

  Currently, there is a global quest for medicinal plants research and great importance is placed on discovery of bioactive compounds and biological activities of plants because of their natural origin, availability, cost effectiveness and lesser side effects (Chellaram and Edward,2009). Thus,  the present work, a qualitative 
phytochemical investigation was carried out on 11 ferns species of the Federal Capital Territory Abuja, Nigeria to discover their medicinal value.  
MATERIAL AND METHODS:
PLANT COLLECTION  AND EXTRACTION 
The plant materials for the present study were collected from the Federal Capital Abuja, Nigeria.  The collected specimens were identified with the aid of ……. and voucher specimens are deposited at Baze University herbarium . The plant materials used for phytochemical screening were shade dried at room temperature for two weeks. The air-dried plant materials were finely grounded and packed in self seal air tight polythene bags for further use. 30 g  of each plant powder   of  the eleven  plants  was  successively  dissolve  in  250  ml  of  distilled  water for 48hrs at room temperature.  Then, the extraction was  filtered  using  Buchanan’s  funnel and pure filtrates were concentrated by evaporating the excess solvent using a water bath and the residues were thereafter stored in a refrigerator at 4 ˚C  for further qualitative tests(Patil et, al., Alade and Irobi 1993). 
Phytochemical analysis of the aqeous extracts of the Studied Ferns
 The aqueous extracts were subjected to qualitative chemical screening for identification of various classes of active chemical constituents  (Clark,1975,Sofowora,1983,Evans,1989,Evans,1997,Sofowora,1993,James et,al.1996,Sofowora,2008,  Sahira and Cathrine,2015.)
Test for Saponins
3 ml of the aqueous solution of the extract was mixed with 10 ml of distilled water in a test-tube. The test-tube was then stoppered and shaken vigorously for about 5 min. It was allowed to stand for 30 min and observed for honeycomb froth.The formation of an honeycomb froth is an indicatiion of the presence of saponins. (Sofowora, 1983)


General Test for Alkaloids.
To 2g of the plant extract was added to test tubes.   To each of the sampled test tube 2 drops of Mayer's solution (potassium mercuric iodine solution), Dragendroffs reagent (potassium bismuth iodine solution), Wagner's (solution of iodine in potassium iodide), Hager's reagent (saturated solution of Picric acid) were added and shaken. The appearance of precipitate or turbid sediment indicates the presence of alkaloids (Evans, 1989). 
Test for Tannins.
Ferric chloride test:
A portion of the water extract was diluted with distilled water in a ratio of 1:4 and 3 drops of 10% ferric chloride solution was added. A blue or green color indicates the presence of tannins (Evans, 1989). 
Lead sub -acetate test:
Three (3) drops of lead sub-acetate solution was added to 1 ml of the water  extract and shaken. Production of a brown precipitate indicates the presence of tannins (Evans, 1989). 
Test for Resins. 
Turbidity test:
 5ml distilled water was added to the extract. The occurrence of turbidity showed the presence of resins

Test for Terpenes and Sterols 
Tests for terpenens 
Trichloroacetic acid test:
 To 1ml of extract, 2ml of trichloroacetic acid was added. Formation of colored precipitate showed the presence of terpenes.  
Salkowski test: 
1ml of extract was mixed with 2ml of chloroform and concentrated sulphuric acid and added carefully along the sides of tube to form a layer. A reddish brown coloration of the interface  formed was an indication of positive results for the presence of terpenes.

Liebermann Burchard test
One portion of the  filtrate above was mixed with 1ml acetic anhydride, followed by 1ml concentrated Sulphuric acid was added down the Wall of the test tube to a layer underneath. The formation of a reddish brown solution indicates the presence of Terpenes (Sofowora, 1993).

Test for steroids :
Liebermann-Burchard’s test: 
 0.5 g of the aqueuos extract was dissolved in 10 mL anhydrous chloroform and filtered. The solution was divided into two equal portions and the following tests were carried out:  One ml of acetic anhydride was mixed with the first potion of the solution above; and this was followed by the addition of 1 mL of concentrated sulphuric acid down the side of the test tube to form a layer underneath.  A green colouration on the test tube is an indication of steroids(Clark,1975).
Test for steroids :
Salkowski’s test: 
To the second portion of solution above was added concentrated sulphuric acid carefully so that the acid formed a lower layer and the interface was observed.  A reddish-brown colour shows the presence of steroid ring(Clark,1975).


Ferric chloride test for phenols
Two (2) mls of detanned aqueous extract was diluted with distilled water and 3 drops of 10% Ferric chloride solution were added. A green or blue solution indicates the presence of phenolic nucleus(Sofowora, 1993).
.
Test For Anthraquinones:
Bontrager test:
0.5g of the plant aqueous extract was shaken with 10ml benzene and filtered.5ml of 10%ammonia solution was added to the filtrate and the mixture formed was  then  shaken. The presence of pink colour in the lower phase of the ammonia is an indication of the presence of anthraquinones(Sofowora,2008)
Test For Glycosides:  
Borntrager’s test :
 3 ml of choloroform was added 2ml of the filtrate and shaken, choloroform layer was separated and 10% ammomia solution was added to it. A Pink colour  is an indication of the presence of glycosides(Evans,1997). 
Test For Flavonoid:
Alkaline reagent test :
 10% ammonium hydroxide solution was added to the aqueous extract. A yellow fluorescence shows the presence of flavonoids (Sahira and Cathrine,2015).
Test for volatile oil
 For volatile oil estimation:
 50 mg of powdered material   was subjected to hydro- distillation. The distillate was collected in graduate tube of the assembly, while the aqueous portion  separated automatically out from the volatile oil(James et,al.1996)

RESULTS AND DISCUSSION 
 The phytochemical investigation of the aqueous extracts  revealed that , tannins,saponins,terpenes,anthraquinones,steroids,phenol,resins,alkaloids glycosides, flavonoids and volatile oils were present in the extracts. Alkaloids,  was present only in one of the studied ferns(Table1).












Table 1:A Preminary Phytochemical screening of the FCT Ferns . 

	S/N
	Parameters
	A
	P
	C
	CC
	UB
	MS
	BH
	GL
	PC
	NC
	NE

	1
	Alkaloid
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	2
	Tannins
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	3
	Flavonoids
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	4
	Saponins
	+
	-
	+
	-
	+
	+
	+
	+
	+
	+
	+

	5
	Glycosides
	-
	+
	-
	-
	-
	-
	+
	+
	+
	+
	+

	6
	Terpenes
	+
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+

	7
	Sterols
	+
	-
	-
	-
	+
	+
	+
	+
	+
	+
	+

	8
	Phenols
	-
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	9
	Resins
	-
	+
	+
	+
	-
	-
	+
	+
	+
	+
	+

	10
	Anthraquinones
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+

	11
	Volatile Oil
	-
	-
	-
	-
	-
	-
	+
	+
	+
	+
	+



Key
1). Positive (+)          Present
2). Negative (-)         Absent

A = Adiantum sp, P = Platycerium stemaria P.Beauv, C = Cylosorus striatus (Schurn), CC = Ceraptoteris cornuta (P.Beauv)Lepr , UB = Cylosorus afer  (Christ)Ching, MS = Marsilea minuta(Linn), BH = Boulbitis heudeoliti (Bory ex. Fee)Alston, GL = Gleichenia linearis (Burn) B. Charke, PC = Pithograma calomelanos (Linn),NC = Nephrolepis cordifolia (Linn)Presl., NE = Nephrolepis  undulata(Afzel )ex. Sw.
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	Figure1: Comparative intra-specific abundance of the secondary metabolites among the studied ferns of the Federal Capital Territory ,Abuja, Nigeria.
KEY: A = Adiantum sp, P = Platycerium stemaria P.Beauv, C = Cylosorus striatus (Schurn), CC = Ceraptoteris cornuta (P.Beauv)Lepr , UB = Cylosorus afer  (Christ)Ching, MS = Marsilea minuta(Linn), BH = Boulbitis heudeoliti (Bory ex. Fee)Alston, GL = Gleichenia linearis (Burn) B. Charke, PC = Pithograma  calomelanos (Linn),NC = Nephrolepis cordifolia (Linn)Presl., NE = Nephrolepis  undulata(Afzel )ex. Sw.



                [image: ]

Figure 2: Comparative abundance of the secondary metabolites in the ferns of Federal capital Territory Abuja, Nigeria.
Key: KEY: A = Adiantum sp, P = Platycerium stemaria P.Beauv, C = Cylosorus striatus (Schurn), CC = Ceraptoteris cornuta (P.Beauv)Lepr , UB = Cylosorus afer  (Christ)Ching, MS = Marsilea minuta(Linn), BH = Boulbitis heudeoliti (Bory ex. Fee)Alston, GL = Gleichenia linearis (Burn) B. Charke, PC = Pithograma calomelanos (Linn),NC = Nephrolepis cordifolia (Linn)Presl., NE = Nephrolepis  undulata(Afzel )ex. Sw.
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Figure 3: Comparative distribution of the secondary metabolite within the studied species.
[image: ]
Figure 4: Dendogram showing the similarities of the studied  species based on the qualitative analysis of the secondary metabolites components

KEY: A = Adiantum sp, P = Platycerium stemaria P.Beauv, C = Cylosorus striatus (Schurn), CC = Ceraptoteris cornuta (P.Beauv)Lepr , UB = Cylosorus afer  (Christ)Ching, MS = Marsilea minuta(Linn), BH = Boulbitis heudeoliti (Bory ex. Fee)Alston, GL = Gleichenia linearis (Burn) B. Charke, PC = Pithograma calomelanos (Linn),NC = Nephrolepis cordifolia (Linn)Presl., NE = Nephrolepis  undulata(Afzel )ex. Sw.




In the present study 11 pteridophyte species were screened for the phytochemical constituents. Screening was performed with  aqueous extracts of the plants. In this preliminary study, tanins,  and flavonoids were detected in all extracts analyzed. Out of 11 extracts, 10 extracts showed the presence of phenols. Next to that, 9 extracts tested positive for saponins. Terpenes, sterols and resins were detected in 8 extracts.Six extracts contained glycosides. Anthraquinones and volatile oils were observed in 5 extracts and only one extract showed occurrence of alkaloid among all the crude extracts of the investigated ferns.   Flavonoids and tanins are present in all the ferns species studied (100%); phenols are present in 10 (90.90%); saponins in 9 (81%); terpens,sterols and resin in 8 (72.72%); glycosides in  i6 (54.54%);anthaquinones and volatile oils in 5 (45.45%); and alkaloids was detected  only in 1 (9.33%)species.    Pithograma calomelanos, Nephrolepis cordifolia,  Nephrolepis undulata   and Gleichenia linearis   had the maxima number of phytochemicals while the least number ofphytochemical were found in  Platycerium stemaria,  Cylosorus striatus and Ceraptoteris cornuta(Figure) The results of preliminary photochemical screening are summarized in Table 1.  
.Adiantum sp is the only species out of the studied species that contained alkaloids.  The genus Adiantum has being reported   to be made of many medicinal  species in many parts of the world ,and many researches on their pharmacological activities were carried out  by different scientiﬁc societies.. Their medicinal character is due to the presence of various compounds like. This work agrees with the report of Sonatombi et, al 2017 who  reported  the medicinal potentials of  A. caudatum, A. ﬂabellulatum and A. capillus– veneris,  from which numerous compounds were isolated. Although many alkaloids have been isolated from different plants groups and used in the treatments of different ailments analysis of the literature showed ferns were able to produce a range of secondary metabolites, including terpenes , flavonoid sand other secondary metabolites  but there is aridity of alkaloids  isolation generally from  fern groups thus far(Ari et, al. 2020). β-Sitosterol, a common phytosterol in higher plants, was reported across fern genera.  Alkaloids have also been reported in   Adiantum venustum (Hussain et, al. 2008).  All the studied species  showed positive tests for tanins  and flavonoids.  Tannins have been reported to be useful medically because of their physiological effects such as antiirritant, anti-secretolytic, antiphlogistic, antimicrobial and antiparasitic effects(Patii et, al2013)  Flavonoid is an antioxidant and it is used as , anti-inflammatory, anti-microbial, anti-cancer, anti-neoplastic,  and anti-allegic substance. It also has properties such as anti-oxidant, anti-apoptosis, anti-carcinogenic, anti-inflammation, anti-aging, anti-atherosclerosis, cardiovascular protection as well as inhibition of proliferation activity. According to Schaeffer 2012, a plant containing flavonoids is beneficial for managing hypertension.  Terpenes was found  in 8 of the studied species.(Patil et,al.2013). Terpenes have been reported to have analgesic and the anti-inflammatory properties. Glycosides, are present in 6  species;  and they have been reported to be efficient in treating terminal ailments such as heart disease. (Sparg et,al.2004) In this study,9 species have showed the presence of saponins.  Earlier report  also supports the presence of saponins in various ferns species, (Shakoor et al,2001). 
Saponins are used for industrial and pharmacological purposes and they are useful to humans in many ways such as in the treatment of some diseases. They are also known to have antibiotic and insecticidal properties (Sparg et,al.2004). Saponins are popularly used as mild detergents just as they are widely employed in the laboratory as an intracellular histochemical staining agent. Phenol was detected in 10 of the studied fern species. It has been reported that phenolic compounds had significant role in standardizing food products and  making them appealing by modification of colour ,taste and aroma. Patil et al has also reported that phenols possess biological properties such as antiapoptosis, antiaging, anticarcinogen, antiinflammation, antiatherosclerosis, cardiovascular protection and improvement of endothelial function, as well as inhibition of angiogenesis and cell proliferation activities. Anthraquinones was detected in 5 of the studied ferns.The counpounds of anthraquinones are notable for industrial applications as natural dyes and are capable of serving as synthetic chemicals replacement in mordant formulations. (Duval et,al.2016 and Vankalet,al2008). 
 This study showed the presence resins and sterols in 8 species each out of the eleven species studied. β-Sitosterol,a sterol compound has been reported to occur widely in fern groups. . Five species  showed the presence of volatile oils. Earlier studies also reported the presence of volatile oils in Equisetum arvense . In the present study 11 ferns species were screened for the phytochemical components  and their distribution within species is shown by the pie chart(Figure).The dendogram shows  Nephrolepis cordifolia (Linn)Presl.,  Nephrolepis  undulata(Afzel )ex. Sw. , GL = Gleichenia linearis (Burn) B. Charke, PC = Pithograma calomelanos (Linn),are close in terms of these secondary metabolite traits while  Adiantum sp is a distantly related in terms of the secondary metabolites.  Cylosorus afer  (Christ)Ching and Marsilea minuta(Linn) are similar in respect to secondary metabolites composition.Given this same comparative secondary metabolites compositions, Platycerium stemaria P.Beauv and Ceraptoteris cornuta (P.Beauv)Lepr. are closer than C = Cylosorus striatus(Schurn) (Figure4).
 

The study showed the presence of many bioactive constituents in 11 species investigated, implying that several pteridophyte species in the Federal CapitalTeritorry have the potential to synthesis useful metabolites.Globally, many research works on ferns have shown that ferns though given lesser attention compared to the higher plants have a high potential as sources secondary metabolites of medicinal importance.  Thus, the results obtained in the present study give an indication of a necessity for a conservation measure for the plants of the Federal Capital Territory Abuja in the face of the subtle and terrific questing for infrastructural substitution of the biodiversity.  
CONCLUSION
The  study  provided  details  on  the  phytochemical constituents of the Federal Capital  Territory ferns .   The results show that  the  studied ferns have immense potentials of being used to treat various ailments . Thus , there  a need  for conservative measures to be taken to preserve these promising plants in face of the ongoing developmental  anthropological activities that is claiming these plants habitat in the Territory. To conserve  these  ferns,  all hands should be on  deck to salvage the plants from the brinks of extinction.
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