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Ferns have myriad compounds and are used by native people as food 

for a long time but this use seems to diminish over time. Knowing their 

use as food, bioactives and proteins were determined to demonstrate 

their health and wellness benefits. Ten species of edible ferns were 

collected and propagated in the Pteridogarden. The young sterile fronds 

were used to determine bioactives and proteins. The bioactives were 

determined by thin layer chromatography, DPPH assay, Bradford assay 

and SDS-PAGE. A seminar-field visit was conducted to disseminate 

the new information gathered and a recipe book was prepared. 

Phytochemical analysis revealed alkaloids, saponins, phenolics, 

terpenes and flavonoids. The antioxidant activity ranged from 32.5-

76.0% relative to ascorbic acid or 31-152µmol ascorbic acid/g wet 

weight. The protein content ranged from 0.1-4.4mg/g wet weight. The 

molecular weights of component proteins ranged from 10-250kDa. 

Marsilea crenata, Acrostichum aureum, Pteris ensiformis¸ Angiopteris 

palmiformis, Asplenium nidus and Diplazium esculentum exhibited 

high quantifiable antioxidant activity. On the other hand, M. crenata, A. 

aureum, P. ensiformis, A. palmiformis, D. esculentum and 

Stenochlaena palustris have high protein content. These results 

together with food recipes were disseminated to the public. The ten 

species of edible ferns contain quantifiable amounts of antioxidants and 

proteins. Based on these data and the dishes prepared, M. crenata, D. 

esculentum¸ S. palustris, P. ensiformis, A. palmiformis, A. nidus and A. 

aureum are potential and alternatively good food source. 
 

                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
The use of indigenous plants as source of food and medicine dates back since the beginning of mankind. The main 

staple food in the Philippines is traditionally starch-based and this has been recognized by the Food and Agriculture 

Organization (FAO) as one of the causes of the protein deficiency in the populace. Many Filipinos eat vegetables but 

they seem to choose only those that are palatable to them probably because of inadequate science-based knowledge 
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on their nutritional values.  On the other hand Filipinos adhere to meat, dairy or plant seeds as source of proteins and 

not from leafy vegetable. With fast paced society, advanced technologies on food preparation techniques, somehow, 

we developed a habit of relying on fast foods instead of home cooking. This practice led to the under-exploitation of 

a wide range of vegetables most especially local and indigenous vegetable materials. As reported by Cai et al. 

(2004) and Hafidh et al. (2009), many indigenous foods contain antioxidants which are important in the prevention 

of cancer and other degenerative diseases by acting as free radical scavengers. One of these indigenous plants are 

ferns which have been used as food and herbal medicines for a long time (de Winter and Amoroso, 2003; Benjamin 

and Manickam, 2007).  

 

The Philippines is one of the mega-biodiversity countries. It holds 11% of the 9,000 species of pteridophytes 

worldwide even though the Philippines occupies a measly 0.2% of the world’s total land area (Smith et al., 2006; 

Amoroso et al., 2009; Amoroso et al., 2011). Of these pteridophytes, more than a hundred species are economically 

important with 24 species in the Philippines reported to be edible (de Winter and Amoroso, 2003).  

 

The functional properties of ferns that are beneficial to human health is their antioxidant activities (Shin and Lee, 

2010). There is a relationship between consumption of antioxidant-rich foods and prevention of human disease 

(Rathore et al., 2011). It is also known that the bioactive components of ferns are the phenolics, flavonoids, alkaloids 

and terpenoid families (Ho et al., 2010) in which the phenolics and flavonoids have been demonstrated to be potent 

antioxidants (Dai and Mumper, 2010 and Procházková et al., 2011). From our previous study, we reported 10 

indigenous edible ferns found in Mindanao, Philippines (Amoroso, 1990). These edible species which are also 

medicinal ferns are: Diplazium esculentum Retz. Sw., Marsilea crenata Presl., Ceratopteris thalictroides (L.) 

Brongn., Pteris ensiformis L., Acrostichum aureum L., Stenochlaena palustris (Burm. f.) Bedd., Pteridium 

aquilinum L. Kuhn, Asplenium nidus L., Angiopteris palmiformis (Cav.) Christ., and Sphaeropteris glauca (Blum) 

R. M. Tryon. Some of these ferns grow abundantly in Mindanao and are used by the local people of Mindanao as 

food and medicine up to the present time. Like in any developing countries, these ferns are utilized by the poor 

villagers as the low cost functional foods. We have examined the taxonomy, morphology and ecology of these 

edible ferns. Furthermore, these ferns showed the presence of active principles such as alkaloids, tannins, 

glycosides, saponins and organic acids (Amoroso, 2013) but no data has been reported on their antioxidant activity, 

protein content, and relative component proteins. 

 

In the study by Chai et al. (2012), the edible young sterile frond of S. palustris has higher antioxidant activity than 

the mature fertile frond and young fertile frond.  The young sterile frond also contained 20 fold more anthocyanins 

than any of the mature fronds and that the total polyphenols correlated with radical scavenging activity. In Canada 

and Northeastern America, the fiddleheads of P. aquilinum and Matteuccia struthiopteris have antioxidant activity 

twice that of blueberries, which is claimed to have high antioxidant activity among fruits. P. aquilinum is also found 

in the Philippines. Some ferns are also a good source of niacin, potassium, phosphorus, and high in iron and fiber 

(Marañon, 1935; Afriastini, 2003) but low in sodium.  They have also been reported to be effectively used as natural 

cosmetic ingredients for healing skin, skin smoothening, and protection against aging or UV damage (Tanaka et al., 

2004; Jin et al., 2005; Kim et al., 2006; Parvez et al., 2006). 

 

All these data suggest that some species of ferns could be potent source of antioxidants, which are protective against 

the risk of chronic diseases by reactive oxygen species (free radicals). These also point to possible health benefits 

associated with the consumption of ferns as vegetables. Because of protein deficiency in the Filipino diet as well as 

high incidence of cancer and other degenerative diseases, it is therefore worth re-introducing ferns as part of the 

Filipino diet.  This study was conducted to determine the antioxidants and proteins of the ten indigenous edible 

species of ferns. The results of the study will be used to educate and convince the public of the health benefits and 

nutritional values of these indigenous edible ferns.  

 

Materials And Methods:- 
Propagation of Edible Ferns in the Pteridogarden in Mt. Musuan Botanical Garden, Central Mindanao 

University (CMU), Bukidnon, Philippines    We established a pteridogarden (garden for edible and medicinal 

ferns) at the Mt. Musuan Botanical Garden from wildlings of ten indigenous edible species collected throughout 

Mindanao Island, Philippines (Figs. 1 and 2). After collection, the plants were segregated and planted based on their 

individual requirements for water, for sunlight, and the needed distance between plants of the same species. This 

pteridogarden is a form of ex-situ conservation and will not deplete the wild population of the ten species of edible 

ferns.  
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At the time the plants become mature, young sterile tender fronds were harvested, processed and tested for 

antioxidants, phytochemical screening, total proteins and relative component proteins. The young sterile tender 

fronds were also used in food preparation as fern gourmets.  

  

Preliminary test for antioxidant by the ferric chloride test     In this study, a preliminary test was made for the 

antioxidant activity in each species of fern by the ferric chloride (FeCl3) test.  The FeCl3 test is a general test to 

determine the presence or absence of phenols in a given sample.  Compounds with phenolic group will form a blue, 

violet, purple, green or red-brown color upon addition of aqueous ferric chloride.  Since most antioxidants contain 

phenols, the FeCl3 test serves as a quick preliminary screening test for antioxidants in field samples (Trease and 

Evans, 2002). In this study, fern fronds were added with boiling water, immediately centrifuged, and 250 µL of the 

supernatants were each added with a drop of 10% FeCl3 (Scharlau, Elmar Marketing, Iligan, Philippines) solution. 

Results were evaluated by visual inspection (Usman et al., 2009).  

 

Free Radical Scavenging Activity of the Methanol/Aqueous Extract by DPPH (1,1-diphenyl-2-picrylhydrazyl) 

assay     We determined the free radical scavenging activity of the ten species of edible ferns by the DPPH assay and 

compared it against L-ascorbic acid as standard. DPPH assay is an easy and accurate method of determining the 

level of antioxidants in vegetables and food extracts (Huang et al., 2005). It is usually used to test the ability of 

compounds to act as free radical scavengers or to evaluate the ability of food to donate a hydrogen atom. The assay 

involves the use of DPPH, a stable free radical that has high absorption at 517nm. When the odd electrons of DPPH 

pair off with the electrons from phenolic compounds, the absorbance decreases. The degree of decolorization is a 

measure of the reducing capacity of a substance and is evaluated as the antioxidant activity (Silva et al., 2002). The 

DPPH method is not specific to any antioxidant component but applies to the overall properties of the sample 

(Prakash et al, 2000). In this study, we used ascorbic acid as the reference standard.  Ascorbic acid is known to 

scavenge the free radical in DPPH, which is observed as a complete decolorization of DPPH from purple to 

colorless [refer to reaction scheme below (Pyrzynska and Pękal, 2013)]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We harvested the young sterile tender fronds, washed to remove dirt and debris, weighed, air-dried and 

mechanically ground into homogeneous fine pieces. The ground samples were soaked in methanol for 48 hours, 

filtered to obtain the methanol extract and subsequently concentrated by rotary evaporation at 40˚C.   

 

The concentrated methanol extracts were tested for antioxidant activity by the DPPH assay and for phytochemical 

screening. For the DPPH assay, we followed the method of Mosquera (2007) with some modifications. We 

developed a 96-microtiter configuration using the 96-well plates (Corning Inc., Corning, NY, USA). The 

concentrated extract was dissolved in 15:5:2 solvent mixture of dimethyl sulfoxide [(DMSO) Sigma Aldrich, St. 

Louis, Missouri, USA], methanol (Scharlau, Elmar Marketing, Iligan, Philippines) and de-ionized water up to a final 

concentration of 2mg/mL. This sample was added to the freshly prepared DPPH (Sigma Aldrich, St. Louis, 

Missouri, USA) solution and the reaction mixture was incubated in the dark since DPPH is light sensitive. Thirty 

(30) minutes after the addition of the sample extract, the decolorization of the DPPH solution in the presence of a 

free radical scavenger in the sample extract was measured at 517nm using Spectramax 250 spectrophotometer 

(Molecular Devices
®
, Sunnyvale, California, USA). The 96-well plate was automatically shaken to mix the solution 

prior to reading the Absorbance (A) at 517nm. L-ascorbic acid (Sigma Aldrich, St. Louis, Missouri, USA) and 

DPPH solutions were tested in parallel to serve as positive and negative controls, respectively. In this test, the result 

is expressed as micromole antioxidant equivalent per 100 gram of sample, which is compared with that of L-
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ascorbic acid as standard. Scavenging activities were measured using this formula:  

% Activity = [(AControl– AExtract or difference) / AControl] x 100%  

 

Phytochemical Screening by TLC    The organic components of the aqueous extracts of the young sterile tender 

fronds were determined by TLC. The tests for the presence of alkaloids, phenolic compounds, saponins, terpenes 

and flavonoids were performed. Commercially available TLC plates (Analtech, Newark, Delaware, USA) were used 

to separate organic compounds present in the solvent extract. Using fine capillary tubes, a spot on the TLC plate at 

least 2cm from the edge were made with the extract. The chromatogram was developed in a chamber using a 

standard method. The dried TLC plates were visualized by Dragendorff solution (alkaloids), acetic anhydride-

sulfuric acid chloride (saponins), potassium ferricyanide-ferric chloride (phenolics), Antimony (III) chloride 

(terpenes) and vanillin/sulfuric acid (flavonoids). 

 

Protein Content by the Bradford Assay    Crude extracts from the ten species of indigenous edible ferns were 

obtained using 0.1N NaOH (Scharlau, Elmar Marketing, Iligan, Philippines). These extracts were tested for total 

protein content (Bradford M., 1976) with slight modification. The method does not require that the protein is 

enzymatically active that extraction of protein can be attained with 0.1N NaOH. This efficient extraction of protein 

in fern frond is suggested by Essuman et al. (2014). In this study, the method is a microassay in a 96-microtiter well 

configuration using 96-well plates. Absorbance was measured at 595nm and determined using the Molecular 

Devices
®
Spectramax 250 spectrophotometer.   

 

The assay used Bovine Serum Albumin (BSA) as standard (Thermo Scientific, Rockford, IL 61101 USA), which is 

run at different concentrations ranging from 50 to 75g/mL in parallel with the samples.  The protein concentration 

in the indigenous fern extracts was determined by interpolating their absorbance values against the BSA standard 

curve. 

 

Relative Component Proteins by Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis (SDS-PAGE)   
The proteins from the ten species of indigenous edible fern samples were extracted using the Laemmli sample load 

buffer (Bio-Rad Laboratories, Hercules, California, USA).  The fern sample-Laemmli sample load buffer mixture 

were set aside at room temperature for 30 minutes, centrifuged and supernatants collected. Fifteen microliters of the 

supernatant samples were each loaded into wells of 10% laboratory casted polyacrylamide gels in both the non-

reducing and reducing [with β-mercaptoethanol (Bio-Rad Laboratories, Hercules, California, USA)] condition.  

Electrophoresis was conducted at 200V for 45–60 min using the Mini-Protean
®
 System (Bio-Rad, Hercules, 

California, USA). The proteins were fixed and then visualized with Coomassie Brilliant Blue (Bio-Rad Laboratories, 

Hercules, California, USA), photographed and dried. The relative component proteins were compared with each 

other and against the molecular weight marker (Precision Plus Protein
®
 Standard, Bio-Rad Laboratories, Hercules, 

California, USA) bracketing the samples.  

 

Development of fern recipes of the ten species of edible ferns      For this part of the study, a fern gourmet contest 

was held in the Center for Biodiversity Research and Extension in Mindanao (CEBREM) in CMU, Musuan, 

Bukidnon. The fern gourmet contest was open to the public as announcements were made in the university and 

neighboring places including in restaurants and cafeterias.  We supplied all cooking utensils and stove, and most 

importantly all the basic food materials and special requests as deemed justified. The ten species of ferns for this 

contest were obtained from the Pteridogarden, Mt. Musuan Botanical Garden.  

 

On the day of the contest there was an orientation to all the participants in terms of rules and guidelines for the 

contest. The fern gourmets prepared for the contest were evaluated by a Sensory Panel composed of faculty, staff, 

and food enthusiasts who are well-trained in evaluating quality of food, way of cooking, taste and component 

variations of food. A set of criteria was used as guideline by the Sensory Panel, viz., 30% Originality, 30% 

Palatability, 20% Workmanship and 20% Presentation. 

 

Information dissemination to the public of the health and wellness benefits of edible ferns     In order to 

disseminate the results demonstrating the re-introduction of edible ferns, brochures were prepared on the planting 

and propagation of the ten species of edible ferns. A seminar-field visit was held and participated by farmers and 

local government units (LGU). Cooking demonstration on edible ferns was done by the winners of the gourmet 

contest.  
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Results:- 
Preliminary test for antioxidant by the FeCl3 test     Results from this preliminary screening test indicated that all 

the ten species of Mindanao indigenous edible ferns contain antioxidants as shown by brownish green to intense 

dark purple/blue coloration with precipitate on FeCl3 test (Table 1).  

 

Free Radical Scavenging Activity of the Methanol Extract     Results of the DPPH assay showed highest percent 

activity at 76.0%± 7.0% for D. esculentum, 53.5±2.5% for M. crenata, 52.5±0.5%for S. glauca, 48.0±0.0% for A. 

nidus, 45.0±5.0% for A. aureum, 42.5±4.5% for C. thalictroides, 39.0±8.0% for P. ensiformis, 38.5±4.5% for P. 

aquilinum, 34.5±5.5% for A. palmiformis and 32.5±1.5% for S. palustris. The results of Analysis of Variance 

(ANOVA) showed that they have significantly different free radical scavenging activity (F9,50=40.06, P less than 

0.05). 

 

The corresponding antioxidant value for each fern species reported as per gram dry weight and per gram wet weight 

is presented in Fig. 3. Data from antioxidant as µmol ascorbic acid per gram wet weight (as vegetables) showed that 

M. crenata has the highest value of 152±7 µmol ascorbic acid per gram wet weight. The results of ANOVA of free 

radical scavenging activity of the ten species of ferns per wet weight basis are significantly different from each other 

(F9,50=126, P less than 0.05). 

 

Phytochemical Screening     As shown in Table 2, all the ten species contain alkaloids, saponins, phenolic 

compounds, flavonoids and only 4 species with terpenes. Terpenes are confirmed positive in P. ensiformis, D. 

esculentum, P. aquilinum and A. nidus. 

  

Protein Content     Data from the Bradford test of the ten indigenous edible ferns show efficient extraction method 

resulting in concentrations ranging from 0.58 to 0.67mg/mL The values as mg protein/g wet weight were calculated 

and compared to indicate the protein content of the indigenous edible ferns when consumed as vegetables. The 

values range from 0.1 to 4.4mg protein/g wet weight with M. crenata having the highest protein content as 

vegetables (Fig. 4). The results of ANOVA of protein content of the ten species of ferns per wet weight basis are 

significantly different from each other (F9,10=28.00, P less than 0.05). 

 

Relative Component Proteins by SDS-PAGE      At the beginning of the study, we were heating the mixture of 

Laemmli sample load buffer and the fern frond samples.  By this method, we observed inconsistent extraction of the 

proteins with unresolved bands observed in the electrophoresis gels.  Later we decided not to heat the mixture but 

instead leaving it at room temperature for 30 min.  It was only in this method that we obtained consistent extraction. 

Heating can affect the integrity of some proteins because of denaturation and aggregation brought about by non-

specific interactions at high temperature.  In general, at lower temperature the integrity of proteins is maintained. 

 

Results in Fig. 5 indicate that no two fern species are the same. M. crenata, A. aureum, S. palustris, D. esculentum, 

and P. aquilinum have proteins with molecular weights ranging from approximately 12-250kDa whereas P. 

ensiformis is approximately 18-250kDa and S. glauca ranged from 25-90kDa. C. thalictroides has molecular weight 

ranging from 15-250kDa. A. palmiformis has molecular weight ranging from 12-60kDa whereas A. nidus is the fern 

species with the lowest molecular weight protein (molecular weight ranging from10-250kDa). All these fern species 

contain proteins with molecular weight at approximately 25kDa and 60kDa. 

 

In this study, we can also deduce from the electrophoretic profiles that there are some species of these ferns with 

more protein bands in the reducing condition than in the non-reducing condition indicating that these ferns have 

proteins containing subunits connected by disulfide bond.  These are M. crenata (additional bands at approximately 

20 and 30 kDa), P. ensiformis (additional band at approximately 18 kDa), A. aureum (additional bands at 

approximately 16 and 20 kDa), S. palustris (additional band at approximately 16 kDa), P. aquilinum (additional 

bands at approximately 15 and 90 kDa), A. nidus (additional at approximately 60 kDa) and C. thalictroides 

(additional band at approximately 60 kDa). D. esculentum, A. palmiformis and S. glauca have the same component 

proteins for both the non-reducing and reducing condition indicating that their component proteins are composed of 

one unit.  

. 

Initial step to re-introduce 10 species of ferns as food    Participants in the Fern Gourmet contest included 

students, staff, caterers, and food enthusiasts. A total of 26 dishes with at least 2 dishes per fern species were 
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prepared. Figure 6 shows the winning dishes for the 10 edible fern species. Propagation and harvesting protocols 

were disseminated in the form of brochures as well as in fern gourmet recipe book (Fig. 7) during the seminar. 

 

Discussion:- 
Antioxidant Activity and Phytochemical Screening     Bioactivity and phytochemical investigation of edible ferns 

is scarce in the literature except for one or two of these ten species of ferns. In terms of use of fern fronds for food, 

the young sterile tender fronds are more acceptable, which has been the practice for leafy vegetables in many parts 

of the Philippines as well as in other countries (de Winter and Amoroso, 2003). In the present study, the preliminary 

antioxidant screening test with FeCl3was confirmed in the phytochemical screening test by TLC and the quantitative 

DPPH test. Results from phytochemical screening gave definite positive results for both the phenolics and 

flavonoids indicating high potential for antioxidant activity, which is demonstrated in the DPPH assay results in all 

the ten edible ferns included in this study.  Notable is M. crenata with the highest activity as vegetable (per wet 

weight). 

 

D. esculentum is the fern species that is readily available and widely used as human food throughout the Philippines. 

The young sterile tender fronds are eaten as salad with various dressing, cooked as leafy vegetable or as ingredient 

of stew or pickled (Zamora and Co, 1986). Moreover, this species is easy to propagate and grows throughout the 

year. It produces root buds which in turn become new plants in a short period ensuring continuous supply. M. 

crenata, on the other hand, is widespread in Mindanao but not utilized as food plant. However, this fern is used as 

vegetable in soup dishes only in the province of Iloilo (Visayan region). Both D. esculentum and M. crenata are 

obtained from the wild when utilized as vegetable and have not been domesticated in the Philippines. The other 

eight species of edible ferns included in this study are not yet utilized as part of the Filipino diet. These species 

contain comparable antioxidant activity with that of D. esculentum and M. crenata and therefore can also be 

promoted as functional food to combat diseases due to lifestyle.  

 

Results in the present study on the presence of antioxidants in fern samples are supported by Carcia et al., 2006; 

Chen et al., 2007; Ding et al., 2008; Hadifh et al., 2009; Shin and Lee, 2010. Korean researchers also conducted 

studies on the antioxidant activity of 37 fern and fern allies species (Lee and Shin, 2010). Many of these ferns, i.e., 

Dryopteridaceae, Osmundaceae, Woodsiaceae, showed potential antioxidant activities including Polystichum 

lepidocoulon and Polystichum polyblepharum which contains 13% of total polyphenols. 

 

Many secondary metabolites or phytochemicals are discovered in ferns but not in other plants (Zhao et al., 2007; and 

Shinozaki et al., 2008). These phenomena are theorized to be caused by the adaptation undergone by these species 

from different stresses and natural factors dated back from Paleozoic times up to the present (Wallace et al., 1991).  

 

Protein Content     Proteins, like any other molecules, are very essential since they can store energy or be a catalyst 

in biochemical reactions. For the ten edible ferns in the present study all contain quantifiable amounts of proteins 

and reported as protein per wet weight to indicate their benefit as vegetables. 

 

Proteins from different plants including ferns had been determined as reported in the literature but most of them are 

still using the proximate analysis reported as crude protein content using total inorganic nitrogen determination by 

the Kjeldahl method. The use of Bradford assay on plant proteins over the Kjeldahl method and BSA reference 

standard in lieu of the expensive dominant form of foliar protein, an enzyme, ribulose 1,5-diphosphate carboxylase-

oxygenase (RUDP) was extensively studied on plant proteins by Jones et al. (1989). The data indicated no 

significant difference in dye response between BSA and RUDP. The values obtained from Kjeldahl method cannot 

be compared with the direct Bradford assay for proteins that uses a reference standard.  

 

The quantifiable amount of proteins in these ten edible ferns could help combat the protein deficiency in the 

Philippines. Finding an alternative source of protein is a strategy towards achieving food sufficiency, security and 

dietary balance. The incorporation of plant proteins for food products has been the subject of many investigations 

(Young and Pellet, 1994; Zara et al., 2013; Essuman et al., 2014). So, determination of protein concentration in 

plants is important. However, there are only limited studies regarding the protein content of ferns except in defatted 

fern fronds of Nephrolepis bisserata and Arthropteris orientalis (Essuman et al., 2014). 

 

Another test for the presence of proteins in the ten edible ferns in this study is the SDS-PAGE stained with 

Coomassie. We are the first one to report the relative component proteins of edible ferns by SDS-PAGE. In this 
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study, results from SDS-PAGE indicate that no two edible ferns included in the present study are the same and that 

the component proteins of some of these fern species are composed of more than one unit linked by disulfide bond. 

Our data show that the SDS-PAGE technique can be an important tool to determine the protein electrophoretic 

profile of ferns for determining the identity of species of ferns in addition to morphological and taxonomic 

techniques. SDS-PAGE has also been reported as a tool to explore evolutionary relationships on some seed storage 

proteins (Turi et al., 2010; Zada et al., 2013; Essuman et al., 2014).  

 

Although plant proteins are known to have low proportion of sulfur-containing amino acids methionine and cysteine 

compared to animal proteins, it appears that in seven of the fern species in this study, cysteine definitely formed 

inter- disulfide bonds leading to their reduction in the presence of the reducing agent –mercaptoethanol. 

 

Food preparation techniques and dissemination to the public – Based on the results on the fern gourmet contest 

held, we then established protocols on handling the ferns as vegetables and indicated their characteristics when used 

as food in 26 dishes (Amoroso et al., 2014). The seminar-field visit, the fern recipe book and information, education, 

and communication (IEC) materials on fern propagation and cultivation were used to disseminate the information 

we gathered from the study. The edible ferns and fern recipe book presents information on antioxidants and protein 

content of each ten edible species of ferns. The book contains recipes that not only prove the worth of these usually 

neglected edible ferns through the delicious and sumptuous dishes, but also showcase their healthful benefits. The 

book serves as an important tool in building public awareness on the importance of edible ferns and its many 

innovative uses in the culinary world. The IEC materials emphasize that these edible ferns are low cost and requires 

no chemicals in their cultivation. Dissemination of the results from this study and the publication materials will 

encourage the Filipino people in eating varied vegetables to include these under-utilized, cultivated, edible ferns and 

adhere to home cooking than depending on fast foods.  

 

For convincing the public of the benefits of certain vegetables or food that are not popular, scientific data is a 

requirement.  The way to do this is to present evidences of what are present in the materials beneficial to health, 

their palatability, and importantly their availability.  In the present study, we demonstrated the radical scavenging 

activity of these ten indigenous edible species of ferns as well as their protein content and preliminary assessment of 

the component proteins in SDS-PAGE.  Our results show that the methanol extracts of the young sterile tender 

fronds of these ten species of ferns have quantifiable radical scavenging activity as well as proteins.  The relative 

component proteins of these ferns show unique profiles. No two fern species have the same profile. 

 

The palatable M. crenata grows in rice paddies and moist soils produce young sterile tender fronds that can be 

harvested once a week. This species has the highest radical scavenging activity as well as protein content as a 

vegetable. On the other hand, D. esculentum is so popular because of its abundance with a biomass of young fronds 

that can be harvested almost every other day.  It has radical scavenging activity comparable to that of ascorbic acid. 

D. esculentum is more tender in texture, palatable and highly acceptable that multiple food recipes can be prepared 

from it as salad, as vegetable in soup, in special treats, etc.   

 

S. palustris, P. ensiformis, A. aureum, A. nidus and A. palmiformis are also available all throughout the year and can 

easily be propagated. These five fern species easily adapt to the environment once their roots are established on the 

soil. Aside from their high antioxidant activity and protein content as vegetables, they are also palatable. Recipes out 

of these ferns can easily be prepared. 

 

Among the ten edible fern species, S. glauca, C. thalictroides and P. aquilinum have comparatively low antioxidants 

and protein content. Based on our study regarding propagation of the ten species of ferns, these three species are 

difficult to domesticate in the garden and therefore are less available throughout the year. 

 

Future Work – Large-scale farming of the edible ferns will be done through asexual and in vitro propagation 

including the development of alternative protocols that are less expensive on the part of the farmers. Cost and return 

analysis for the recommended edible fern species will be made to determine their feasibility as source of income. 

Product development, technology commercialization and packaging of products made of these edible fern species 

will be conducted. 
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Table 1:-  Observation on the appearance of indigenous edible fern extracts upon addition of 10%Ferric  Chloride 

Scientific Name Visible observation (color change)  Remarks 

1. Marsilea crenata Orange to Greenish brown with precipitate + 

2. Pteris ensiformis Orange to Reddish brown + 

3. Acrostichum aureum Light yellow to Brownish yellow + 

4. Stenochlaena palustris Red to Purple with precipitate + 

5. Diplazium esculentum Light orange to Greenish brown with precipitate + 

6. Angiopteris palmiformis Colorless to Light Orange + 

7. Pteridium aquilinum Orange to Light brown with precipitate + 

8. Sphaeropteris glauca Orange to Purplish green/blue with precipitate + 

9. Asplenium nidus Light orange to Light brown with precipitate + 

10. Ceratopteris thalictroides Orange to Dark brown with precipitate + 

+ Indicates presence of antioxidants 

 

Table 2:- Phytochemical screening using Thin Layer Chromatography 

 

 

 

Species 

 

Dragendorff’s 

Test 

 (Alkaloids) 

Liebermann-

Burchard 

Test  

(Saponins) 

Potassium 

ferric cyanide-

ferric chloride 

Test 

(Phenolics) 

Antimony (III) 

chloride Test 

(Terpenes) 

Vanillin/Sulfuric 

Acid Test 

(Flavonoids) 

Color 

of spot 

Remarks Color 

of 

spot 

Remarks Color 

of 

spot 

Remarks Color 

of 

spot 

Remarks Color 

of Spot 

Remarks 

M. crenata Brown 

Orange 

+ Pink + Blue + Faint 

red 

spot 

+/- Red + 

P. ensiformis Brown 

Orange 

+ Pink + Blue + Red + Red + 

A. aureum Brown 

orange 

+ Pink + Blue + Faint 

red 

spot 

+/- Red + 

S. palustris Brown  

orange 

+ Pink + Blue + Faint 

red 

spot 

+/- Red + 

D. esculentum Brown  

orange 

+ Pink + Blue + Red + Red + 

A. palmiformis Brown 

orange 

+/- Pink + Blue + Faint 

red 

spot 

+/- Red + 

P. aquilinum Brown 

orange 

+ Pink + Blue + Red + Red + 

S. glauca Brown 

orange 

+ Pink + Blue + Faint 

red 

spot 

+/- Red + 

A.  nidus Brown 

orange 

+ Pink + Blue + Red + Red + 

C. thalictroides Brown 

orange 

+ Pink + Blue + Faint 

red 

spot 

+/- Red + 

|+| - intense bands (definitely positive)  |+/-| - faint bands 
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Fig 1:- A. Map of the Philippines B. Enlarged map of the island of Mindanao indicating the distribution of 10 

species of edible ferns. 

 

 
Fig 2:- Habit of the 10 edible species of ferns. 
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Fig3:- Comparison of antioxidant activity of the Mindanao ferns per sample weight 

 

 
Fig 4:- A. Comparison of total protein concentration in Mindanao edible ferns determined by the Bradford method; 

B. Comparison of total protein content in Mindanao edible ferns relative to sample weight 
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Fig5:- SDS-PAGE profile of the ten edible ferns 

 

 
Fig6:- Winning fern gourmets evaluated by a sensory panel 
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Fig7:- A. Edible Ferns and Fern Recipe Book and; B. Selected Protocols for Planting, Propagation and Harvesting 

of the Ten Edible Species of Ferns 
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