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Abstract 

Background:The ferns are well known that they are  a rich sources to bioactive compounds mainly 

flavonoid groups which are very important  to protect these plants from environmental stresses.                                     

Objective: The object of this work is to determine chemical content (total flavonoids) in methanol 

extract of Equisetum arvense L. Family Equisetaceae.                                                                                                

Methods: mature sporophyte of the fern was collected from Chemi Rezan region in Sulaimaniyah 

district during May 2016. The methanol extract of the fern was prepared by using Soxhulet apparatus 

to be used for phytochemical analysis.                                                                              

 Resulrs: The outcome of the qualitative analysis for E. arvense extract had showed that the fern was 

containing active compounds which involve: alkaloids, saponins, tanins and four flavonoids which 

were identified as: kaempferol, aempferol-O-3- glycoside, leutolin, and querctin in E. arvense  by 

using HPLC technique . In fact the main compound leutolin (100.6 µg/ ml) was recorded quit high 

concentration.  The results were showed that total flavonoids made up almost (179.5 µ/ ml).                                      

Conclusion: It was found that total flavonoid have positive correlation with the environment in the 

studied region.   

Key words: Ferns, Equisetum, Iraqi Kurdistan, Flavonoids. 

Introduction 

    Equisetum is the only living genus belongs living family Equisetaceae, order Equisetales, class 

Equisetopsida. E. arvense L. is a medicinal fern that was found in the America, Northern Africa and Asia 

(1). The fern commonly named (horsetail, scouring rush), which is traditionally uses for a wide range of 

illnesses treatment as a diuretic, ant edematous, anti-inflammatory and demineralizing (2). Scientific 

research was indicated that nearly of 10 % of flavonoids was identified in the fern, primarily as the 

kaempferol, apigenin, luteolin, quercetin, rutin, myrctine,and glycosids (3). The fern present medicinal uses 

as an anti-inflammatory agent for skin disease in America and Asia as well as antiseptic in America and 

Turky (4). In addition the plant accumulates hihgi amount of Sillicats, it contains a number of flavonoids 

such as rutine and kaempferol 3-O- glycosides as well as Querctin (5). According to the recent studies on the 

ferns Northern Iraq, 16 species present belongs five families and 9 genera were documented (6, 7). These 

species in Kurdistan   of Iraq represents a range of microhabitats from semiarctic zones to high humid 

mountains (8,9,10,11,12). The genus Equisetum is the only remaining representative of the once abundant 

and divers class Equisetopsida (9). Recent phylogenetic studies suggest that perhaps should be classified 

within the true ferns (13,14). The Equisetum genus consists of 15-25 species of horsetail and perennial ferns 

(9). Fern plants were found in diverse habitats: open grassland, along marshes, streams, digest, river banks, 

wetlands and swamps (15,16). Secondary metabolits such as Flavonoids are the most important groups of 
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defense bioactive compounds in plants and good sources of natural antioxidants in plants and human diets 

(17,18). The aim of this work was to determine the total flavonoids in E. arvense which has a new addition 

to the fern chemistry to the pteridoflora flora Iraqi kurdistqan.   

 
Materials and Methods 

1. Plant collection  

   Equisetum arvense  samples were collected from Chemi Rezan region during Summer of 2016. Plant 

photograph was sent and identified by Dr. Ihsan Shahbaz of Mizzory Botanical Garden in USA. A voucher 

samples no. (4, 19, 5, Eq. ar) has been deposited at the Herbarium of Howler Botanical Garden- Erbil 

Governorate. Geographical aspects (using GPS) and meteorological data (FROM Sulaymaniyah meterology 

stasion) of the study area were documented and presented in Table (1, 2). 

 

Table (1): Geographical characters of the studied region 

Region Elevation (m) Longitude Latitude 

Chemi Rezan 755 35° 55 .70 N 44° 43 .59 E 

 

Table (2): Meteorological data (annual mean) of the studied region 

Region Temperature (c°) Rainfall (mm) Humidity (%) 

Chemi Rezan 36 171.5 65 

 

2. Preparation of Row materials 

   The aerial parts of fern sample were washed with tap water followed by distilled water. The sample was 

dried at the laboratory temperature for a week, the shade dried sample was ground to powder using electrical 

grinder and then the powdered sample was stored in dry container. 

 

       3.  Crude extract preparation                                                                                                   

  The powdered plant ten grams was extracted with 1: 10 of methanol (BDH) 99% using a soxhlet apparatus 

(temperature 40 cº for 24 houre). The methanol extraction was filtered through Whatman filter No.1, after 

filtration the supernatant was dried in vacuum desiccator and then the dried extract was stored in freeze.  

 

      4.  Phytochemical analysis 

  Qualitative analysis of the fern extract was carried out in advanced Biotechnology laboratory of Baghdad 

University – College of science, following procedure described by (19). 

 

HPLC analysis 

     The crud extract (10 µg) was analyzed in 100 ml mobile phase (methanol alcohol 99% BDH), after 

filtering through a filter paper (0.45 µ), the extract was injected into HPLC instrument by an auto sampler 

according to the optimum condition. The main compound was separated on FLC column:   C18-DB, 3µm 

particle size (50X 2.0 mm I.D) column, mobile phase: linear gradient of, solvent A 0.05% trifloroacetic acid 

(TFA acid) in deionized water: solvent B was 0.05% TFA in methanol, pH, 2.5 gradient program from 0% B 

to 100%  

B for 10 minutes. 

Flow rate 1.1 ml/ min. 

Detection: UV at 280 nm. 
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Calculation 

  Sample conc. µg/ ml = sample aerea / standard aerea X standard conc.X dilu. factor. The compounds 

seperation on liquid chromatography Shimadzu 10 AV- LC equipped with binary delivery pump model LC- 

10A Shimadzu, Japan) the eluted peaks were monitored by UV- Vis 10 A- SPD spectrophotometer (20).  

HPLC analysis revealed four major peaks in the retention time were presented in Table (3). 

 

Table (3): Standard flavonoids, retention time & area 

 

Results and Discussion 

Screening of chemicals:                                                                                            

  Qualitative analysis of fern crude extract was revaeled the positive detections of main bioactive compounds 

which were: alkaloids, saponins, tannins and flavonoids were summarized and presented in Table (4). 

 

Table (4): Qualitative analysis of phytochemicals in fern extract 

Material Alkaloids Flavonoids Tannins Saponins 

 Fern extract ++ ++ ++ ++ 

 

HPLC analysis:                                                                                                                

   The quantitative analysis of methanolic extract was revealed the flavonoids concentrations in E. arvense 

methanolic extract Table (5). 

 

Table (5): Concentrations of total flavonoids (µg / ml) in fern extract 

 

                                 

 

 

 

 

No. Flavonoids Retention time (min) Area 

1 Qurcetine 1.25 67880 

2 Luteoline 3.47 114892 

3 Kaempferol 4.37 109560 

4 kaempferol-3-O-glycosid 5.29 107439 

Material Quercetin Kaempf

erol 

Kaempferol_3_

o_ 

glycoside 

 

Luteolin Total 

Flavonoids 

Fern 

extract 

9.9 26.6 42.4 100.6 179.5 
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   The results of qualitative study of methanol fern extract were showed the presence of four bioactive 

compounds which were: saponins, tannins, alkaloids and flavonoids, Table (4). Results of chemical analysis 

in the fern extract was agreed with (21,22).  

    HPLC analysis for methanolic  extract of the fern were using four standard flavonoid compounds which 

were revealed the presence of four flavonoids which were: kaempferol, kaempferol-3-o- glycoside, leutolin 

and qurectin  in E. arvense , luteolin was recorded the highest concentration (100.6 µg /ml) and the 

concentration of total flavonoid 179.5 µg /ml in fern extract Table (5). So phenolic and other active 

compounds act as chemical interface between plants and environment. Flavonoids play very important role 

in protection against environmental stresses (mainly abiotic), but also these compounds reacts with  

microorganisms such as (nematods, fungi, etc.) and other associated  plants (23, 24). Recent phytochemical 

investigations on the fern extract have led to characterization many bioactive compounds such as flavonoids 

mainly were recorded in the E. arvense L. (3, 12, 21, 20). 
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