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Abstract
Matteuccia struthiopteris is an edible wild plant traditionally used for both nutritional and medicinal purposes
across several continents, but its therapeutic relevance remains unexplored in Nigeria. This study investigated
the antioxidant, antidiabetic, and anti-inflammatory properties of the ethanol extract of M. struthiopteris
collected from Ugep, Cross River State, Nigeria. The plant was identified, air-dried, and extracted using ethanol.
Phytochemical screening, proximate and mineral composition analyses were conducted. In vitro assays,
including DPPH, FRAP, lipid peroxidation, were used to assess antioxidant potential. Antidiabetic activity was
evaluated using α-amylase, α-glucosidase inhibition, and glucose uptake by yeast cells. Anti-inflammatory
potential was measured through protein denaturation, proteinase inhibition, and membrane stabilization assays.
The extract demonstrated a rich phytochemical profile, with the following reported levels of saponins (4.25
mg/100 g), flavonoids (2.73 mg/100 g), and terpenoids (2.23 mg/100 g), while proximate analysis showed high
moisture (66.87%) and moderate carbohydrate, protein and fiber contents. Antioxidant, antidiabetic and anti-
inflammatory assays showed dose-dependent activities, with the highest activities recorded at 500 µg/mL,. In
conclusion, the ethanol extract of M. struthiopteris demonstrated therapeutic potential against oxidative stress,
hyperglycemia, and inflammation, however at levels lower than the standard drugs. Although shown to be less
potent than standard drugs, its natural origin and multifunctional properties make it a valuable candidate for
functional foods or herbal therapies. Further research is recommended, including bioassay-guided fractionation,
compound isolation and in vivo validation to enhance its pharmacological application.

INTRODUCTION
The growing prevalence of chronic diseases such as diabetes, inflammation-related disorders, and oxidative
stress-induced conditions has intensified the search for therapeutic agents derived from natural sources.
Medicinal plants have gained considerable attention due to their bioactive phytochemicals, which often possess
multiple pharmacological properties with minimal side effects(1) Among these, ferns from the genus
Matteuccia have been traditionally used for their purported health benefits.

Edible ferns have long been a significant component of vegetable consumption worldwide due to their high
nutritional value (2). Matteuccia struthiopteris commonly known as ostrich fern, is one of the most widely
consumed edible ferns globally, with a broad distribution across Asia, North America, and Europe(3) With a
history deeply intertwined with both culinary and medicinal use, M. struthiopteris has been documented as a
food source in North America as early as 1939 and remains popular in countries such as China, Canada, Korea,
the United States, India, Russia, and Japan (4)The young fronds (fiddleheads), rhizome, and occasionally the
entire plant are utilized as food. Additionally, M. struthiopteris has a long-standing role in traditional medicine,
where it is valued for its diverse therapeutic properties, including antioxidant, anti-inflammatory, antibacterial,
antiviral, and antidiabetic activities, as well as its potential to prevent influenza (5).

Oxidative stress, a key contributor to cellular damage and metabolic disorders, can be mitigated by antioxidants
that neutralize reactive oxygen species (ROS) and reduce lipid peroxidation (6). Similarly, diabetes management
increasingly focuses on agents that inhibit enzymes like α-amylase and α-glucosidase, thus regulating
postprandial blood glucose levels (7)Furthermore, chronic inflammation, a central mechanism in diseases such
as arthritis, cardiovascular disorders, and diabetes, can benefit from plant-derived anti-inflammatory
compounds that modulate inflammatory pathways (8)
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In vitro studies provide critical insights into the bioactivity of plant extracts by simulating biological processes
under controlled conditions,(9) (10)Integrating these methodologies allows for a comprehensive evaluation of a
plant's therapeutic potential, paving the way for the development of novel treatments.

Despite the widespread consumption of this vegetable globally and the scientific evidence from various studies,
there is limited or no ethnobotanical research on this particular species in Nigeria. This study aims to offer
novel insights into the medicinal properties of ostrich fern native to Nigeria.

This study evaluates the antioxidant, antidiabetic, and anti-inflammatory properties of M. struthiopteris in
Nigeria using in vitro and in silico analysis, offering novel insights into it pharmaceutical and dietary
applications.

Materials and Methods

Chemicals and reagents
The chemicals and reagents used for the antioxidant, antidiabetic and anti-inflammatory assays were procured
from Sigma Chemical Co. (St. Louis, MO, USA) and were of analytical grades Acarbose, maltose (CP brand,
Malaysia), Bovine serum albumin (Merck, Germany), Egg yolk, Phosphate buffer (Merck, Germany) were also
utilized.

Collection and identification of plant samples
Fresh M. struthiopteris whole plants were collected from Ugep, Yakurr LGA, Cross River State, Nigeria in June
2024. The plant was identified and authenticated by Dr. Effah A. Effah from the Herbarium Unit, Department of
Botany, University of Calabar, Cross River State with specimen voucher number: Botany/ Herbarium/UCC/546.

The plant was air-dried at room temperature for three days, followed by further drying in a heat oven to ensure
complete desiccation. The dried leaves were then ground into a fine powder using a mini pulverizer, yielding
approximately 300 g of material. Subsequently, 200 g of the powdered sample was soaked in 380 ml of ethanol
for 72 hours. The mixture was filtered using Whatman filter paper into a sterile conical flask, and the filtrate was
evaporated at room temperature. The resulting extract was stored in an airtight container under refrigeration.
The mixture was filtered using Whatman filter paper into a sterile conical flask, and the filtrate was evaporated
at room temperature. The resulting extract was stored in an airtight container under refrigeration until further
use.

Proximate and Phytochemical screening
The moisture, ash, crude fiber, crude protein, and carbohydrate contents of the samples were determined using
standard chemical methods outlined by the Association of Official Analytical Chemists (AOAC, 1998) and the
outlined procedure by (11). Moisture content was assessed by drying 2 g of each sample at 105°C for 24 hours.
Ash content was determined by incinerating 2 g of the sample in a muffle furnace at 500°C for 2 hours. The fat
content was evaluated using the Soxhlet extraction method with petroleum ether (40–50°C), Crude protein
content was measured using the Kjeldahl method. The presence of various phytoconstituents, including,
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alkaloids, flavonoids, saponins, phenols, oxalate, anthraquinones, phytate, Tannins, Terpenoids, reducing sugars
and phenolics, following well-established methods (12, 13)

In vitro antioxidant tests

DPPH ASSAY
The extract's ability to stabilize DPPH free radicals was assessed following standard protocols (14), as outlined
by Tsado et al. (15). A 100 µL aliquot of DPPH solution in methanol (50 mg/mL) was mixed with 100 µL of the
extract at concentrations of 31.25, 125, 250, and 500 µg/mL, and the mixture was incubated in the dark for 45
minutes. The reduction in absorbance was recorded at 517 nm against a blank, and the percentage inhibition of
DPPH was determined.

FRAP ASSAY
The FRAP activity of the extract was evaluated using the method outlined by Oyaizu (14). A 1 mL sample
containing varying concentrations of EEF (31.25, 125, 250, and 500) was incubated at 50 ºC for 20 minutes in
0.2 M sodium phosphate buffer with 1% potassium hexacyanoferrate (III). Following incubation, 10%
trichloroacetic acid (TCA) was added, and the mixture was centrifuged. The resulting supernatant was
combined with 0.1% ferric chloride for color development. Absorbance was measured at 700 nm, and the FRAP
activity percentage was calculated.

Lipid peroxidation (LPO) assays
The thiobarbituric acid-reactive substance (TBARS) method described by Panjamurthy et al. (16)was followed
for the LPO analysis.

Alpha-amylase inhibition assay
The α-amylase inhibitory activity of the extract was determined using the method described by Worthington.(17)
Various concentrations of the acarbose standard (31–500 µg/mL) and the extract were prepared and incubated
with a porcine pancreatic enzyme solution at 37°C for 10 minutes. The reaction was initiated by adding a starch
solution, followed by further incubation at 37°C for 30 minutes. The reaction was then halted by adding 10 µL of
1 M HCl. Iodine was added for color development, and absorbance was measured at 580 nm.

Alpha-glucosidase inhibitory activity
To measure α-glucosidase inhibitory activity, we used a slight modification of the standardized procedure by
Eyong et al (18). In a nutshell, we filled 96-well plates with 50 microliters of phosphate buffer (pH 6.8)
containing an α-glucosidase solution (0.2 microliters per millilitre) and 60 microliters of the sample. The mixture
was incubated at 37 degrees Celsius for twenty minutes. After pre-incubation for some time, a 50µl solution of
P-nitrophenyl-α-D-glucopyranoside (PNPG) in 0.1M phosphate buffer (pH 6.8) was added to the wells. The
combined mixtures were subjected to incubation at a temperature of 37°C for an extra duration of 20 minutes.
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To stop the reaction, a 0.2M NaCO3 solution of 160µl was added to each well. The absorbance of the sample
was taken at 405nm and compared to that of a standard sample.

Glucose uptake by yeast cells
Different concentrations of the standard drug or extract were incubated with a glucose solution at 37°C for 10
minutes. A yeast suspension was then added and incubated for 60 minutes at 37°C. After centrifugation, the
percentage increase in glucose uptake was determined from the supernatant (19)

Inhibition of protein denaturation
The inhibition of protein denaturation was assessed using the method described by Mizushima and Kobayashi
(20). Various concentrations of the extract or the standard drug aspirin were mixed with a 1% bovine serum
albumin solution. The samples were heated at 55°C for 30 minutes and then allowed to cool. Turbidity was
measured at 660 nm, and the percentage inhibition of protein denaturation was calculated.

Proteinase inhibitory assay
A proteinase inhibitory assay was conducted following the method of Oyedepo and Femurewa.(21) The reaction
mixture (2 mL), consisting of 0.06 mg trypsin and 1 mL of Tris-HCl buffer, was incubated with 1 mL of the
extract at 37°C for 5 minutes. Subsequently, 0.8% (w/v) casein was added, and the mixture was incubated for
an additional 20 minutes. The reaction was terminated by adding 2 mL of 70% perchloric acid. After
centrifugation, the absorbance of the supernatant was measured at 210 nm.

Results
Phytochemical, vitamin, and mineral composition of ethanol extract of M. struthiopteris

The qualitative and quantitative phytochemical composition of the ethanol extract of M. struthiopteris is
presented in Tables 1 and 2. Preliminary qualitative phytochemical analysis of the plant extract revealed the
presence of several bioactive constituents. Alkaloids, flavonoids, phenols, oxalates, and anthraquinones were
detected in moderate amounts (denoted by +), while saponins were present in relatively higher concentrations
(denoted by ++). The quantitative analysis of the phytochemical constituents in the plant sample revealed
varying concentrations of bioactive compounds, expressed as mg/100g of the dry extract. The results are
presented as mean ± standard deviation from replicate analyses. Saponins were the most abundant
phytochemical, recorded at 4.25 ± 0.066 mg/100g. Flavonoids were also present in relatively high amounts
(2.73 ± 0.095 mg/100g), Terpenoids were detected at 2.23 ± 0.23 mg/100g), reducing sugars, were found at
0.87 ± 0.16 mg/100g.Moderate levels of anthraquinones (0.72 ± 0.096 mg/100g), phytates (0.67 ± 0.11
mg/100g), tannins (0.60 ± 0.10 mg/100g), and oxalates (0.50 ± 0.80 mg/100g) were observed. Alkaloids were
present at 0.37 ± 0.12 mg/100g, while phenols were quantified at 0.39 ± 0.70 mg/100g,

Proximate composition of ethanol extract of M. struthiopteris

The results of the proximate analysis of the ethanol extract of Matteuccia struthiopteris are presented in
Table 3. The analysis quantified the relative concentrations of major nutritional constituents, expressed as
percentages of the total composition. All values are reported as mean ± standard deviation based on replicate
determinations. The extract exhibited a high moisture content, (66.87 ± 2.83%). carbohydrates were
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predominant, accounting for 17.76 ± 2.79%. The crude protein content was measured at 6.58 ± 0.39%, while
Crude fiber was present at 5.02 ± 0.40%, the ash content, indicative of total mineral content, was 2.13 ± 0.11%
while The fat content was relatively low, at 1.34 ± 0.07%.

Mineral composition of ethanol extract of M. struthiopteris

The results of the mineral composition of Matteuccia struthiopteris are presented in Table 4, with
concentrations expressed as percentages and values reported as mean ± standard deviation. Among the
minerals analyzed, iron and manganese exhibited the highest concentrations, both recorded at 16.57% and
16.27% respectively. Zinc and magnesium were present in comparable amounts, measured at 6.31 ± 0.92% and
6.30 ± 0.090%, respectively. Calcium was the least abundant, with a concentration of 0.49 ± 0.070%.

In vitro Antioxidant potential of ethanol extract of M. struthiopteris

The antioxidant activities of the fern extract in comparison with ascorbic acid were evaluated using FRAP
(Ferric Reducing Antioxidant Power), DPPH (2,2-diphenyl-1-picrylhydrazyl), and ILP (In vitro lipid peroxidation)
assays across five concentrations (31.25–500 µg/mL). The results are presented in Table 6 as mean ± standard
deviation. In all three assays, both the fern extract and ascorbic acid exhibited a concentration-dependent
increase in activity. For the FRAP assay, the fern extract ranged from 23.04 ± 0.50 µg/mL at 31.25 µg/mL to
81.34 ± 0.77 µg/mL at 500 µg/mL, while ascorbic acid increased from 47.30 ± 0.26 µg/mL to 95.01 ± 0.57
µg/mL over the same range. In the DPPH assay, the fern extract values increased from 15.87 ± 0.78 µg/mL at
the lowest concentration to 68.03 ± 0.79 µg/mL at the highest, whereas ascorbic acid ranged from 44.32 ± 0.69
µg/mL to 91.86 ± 0.38 µg/mL. Similarly, ILP values for the fern extract rose from 11.35 ± 0.71 µg/mL to 62.93 ± 
0.56 µg/mL, and for ascorbic acid from 40.45 ± 0.84 µg/mL to 90.63 ± 0.82 µg/mL across the tested
concentrations. The calculated IC₅₀ values showed variation among the assays, with the fern extract displaying
IC₅₀ values of 158.97 µg/mL (FRAP), 248.62 µg/mL (DPPH), and 303.60 µg/mL (ILP). In contrast, ascorbic acid
exhibited lower IC₅₀ values of 14.65 µg/mL (FRAP), 45.69 µg/mL (DPPH), and 75.39 µg/mL (ILP).

In vitro antidiabetic potential of ethanol extract of M. struthiopteris

The inhibitory activities of the fern extract were assessed in comparison with the standard drug- acarbose
against α-amylase and α-glucosidase enzymes. The assay was carried across a concentration range of 31.25–
500 µg/mL. Results are expressed as mean percentage inhibition ± standard deviation and are presented in
Table 7. For α-amylase inhibition, the fern extract showed a concentration-dependent increase, with inhibition
values ranging from 16.15 ± 0.42% at 31.25 µg/mL to 74.81 ± 0.87% at 500 µg/mL. Acarbose followed a similar
trend, increasing from 30.08 ± 0.89% to 88.96 ± 0.95% over the same concentration range. In the α-glucosidase
inhibition assay, the fern extract exhibited inhibition values increasing from 15.11 ± 0.93% at the lowest
concentration to 71.97 ± 0.68% at the highest. Acarbose inhibition ranged from 38.26 ± 0.77% at 31.25 µg/mL to
94.36 ± 0.41% at 500 µg/mL. The half-maximal inhibitory concentration (IC₅₀) values for the fern extract were
215.58 µg/mL for α-amylase and 238.98 µg/mL for α-glucosidase, while those for acarbose were 99.01 µg/mL
and 55.04 µg/mL, respectively.

Glucose uptake by yeast cells
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The result of the fern extract on glucose uptake by yeast extract is presented in table 7 below. The glucose
uptake potential of the Fern extract was evaluated in comparison with Metformin using yeast cell models at
varying glucose concentrations (5, 10, and 25 mM). both the Fern extract and Metformin stimulated glucose
uptake in a dose-dependent manner across all glucose concentrations tested. At the highest concentration (500
µg/mL), the Fern extract significantly increased glucose uptake to 65.86 ± 0.21%, 59.89 ± 0.53%, and 47.99 ± 
0.74% at 5, 10, and 25 mM glucose, respectively. In contrast, Metformin demonstrated markedly higher uptake
at the same concentration, with values of 90.32 ± 0.42%, 73.37 ± 0.73%, and 62.05 ± 0.85%, respectively. This
trend persisted across all tested concentrations, indicating that Metformin consistently outperformed the Fern
extract. Furthermore, a reduction in glucose uptake was observed as the extracellular glucose concentration
increased, The IC₅₀ values further support the superior activity of Metformin. At 5, 10, and 25 mM glucose
concentrations, the IC₅₀ values for Metformin were 94.34, 171.44, and 275.60 µg/mL, respectively, compared to
279.51, 342.42, and 474.90 µg/mL for the Fern extract.

In vitro anti-inflammatory potential
The anti-inflammatory potential of the Fern extract was evaluated using three in vitro models: proteinase
inhibitory assay, membrane stabilization assay, and inhibition of protein denaturation assay, with Diclofenac
serving as the reference standard (Table 8). Across all assays, the Fern extract exhibited a concentration-
dependent inhibition, though its activity remained consistently lower than that of Diclofenac at equivalent
concentrations. In the proteinase inhibitory assay, the Fern extract showed strong inhibitory activity, reaching
83.98 ± 0.86% at 500 µg/mL compared to 86.79 ± 1.07% for Diclofenac. At decreasing concentrations (31.25
µg/mL), the inhibitory effect dropped to 29.02 ± 1.07% for Fern and 33.84 ± 0.59% for Diclofenac. The IC₅₀ values
revealed that Diclofenac (73.16 µg/mL) was more potent than Fern (118.63 µg/mL) in inhibiting proteinase
activity. In the membrane stabilization assay, the Fern extract demonstrated moderate protective effects, with
maximum stabilization of 59.94 ± 0.23% at 500 µg/mL, compared to 87.77 ± 0.86% for Diclofenac. At the lowest
tested concentration, membrane stabilization decreased to 7.77 ± 0.83% for Fern and 29.74 ± 0.74% for
Diclofenac. The calculated IC₅₀ values was 350.00 µg/mL for Fern and 109.81 µg/mL for Diclofenac.

DISCUSSION
The increasing prevalence of Diabetes Mellitus and its associated complications, including hypertension and
cardiovascular disease, continues to be a source of concern for researchers globally. Coupled with this is the
challenge posed by the adverse effects of conventional drugs currently used for managing this condition (33).
This has necessitated a more intense search for alternative medications with fewer side effects and greater
therapeutic efficiency. Medicinal plants, rich in bioactive compounds, have gained widespread attention for their
nutraceutical value and therapeutic versatility. This study explored the antioxidant, antidiabetic, and anti-
inflammatory potentials of Matteuccia struthiopteris, an edible fern consumed in many parts of the world but
yet to be pharmacologically evaluated in Nigeria. To the best of our knowledge, this is the first report focusing
on the in vitro medicinal evaluation of this plant species in a Nigerian context.

Phytochemical screening of the ethanol extract of M. struthiopteris revealed several bioactive constituents,
including saponins, flavonoids, terpenoids, alkaloids, phenols, oxalates, anthraquinones, tannins, and phytates.
Quantitative analysis showed that saponins were the most abundant (4.25 mg/100 g), followed by flavonoids
(2.73 mg/100 g) and terpenoids (2.23 mg/100 g). These compounds are widely recognized for their
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pharmacological effects. Saponins have demonstrated antioxidant, hypocholesterolemic, and immune-boosting
activities(22) while flavonoids possess strong free radical-scavenging properties that protect biological
molecules from oxidative stress(23) Terpenoids are also notable for their anti-inflammatory and antimicrobial
actions(24). Alkaloids and phenolic compounds further enhance the plant’s therapeutic profile through their
analgesic, antimicrobial, and antidiabetic effects (25, 26)While tannins and phytates are sometimes classified
as antinutritional factors, their presence in moderate quantities may also contribute to antioxidant and chelating
functions supporting their value in health promotion (27, 28). Although, there are no universal threshold or fixed
amount for of phytochemicals that qualifies a particular plant as a good source, a plant should normally contain
a biologically significant amount (usually in tens or several hundreds mg per 100g).

The proximate composition of M. struthiopteris showed a high moisture content (66.87%), consistent with
characteristics of many edible fern species (2)Though moisture enhances freshness and palatability, it
necessitates careful storage to prevent spoilage. The moderate levels of carbohydrate (17.76%), crude protein
(6.58%), and fiber (5.02%) highlight the nutritional contribution of this plant. High-fiber and protein-containing
diets are known to promote satiety, improve glycemic control, and enhance lipid metabolism(29). The fat
content was relatively low (1.34%), aligning the plant with dietary recommendations for individuals managing
obesity or cardiovascular risks. Mineral analysis revealed high iron content (16.27 mg/100 g), indicating its role
in red blood cell formation and prevention of iron-deficiency anemia. Other essential minerals detected, such as
magnesium, zinc, and calcium, though present in moderate amounts, are vital cofactors in enzymatic functions
and antioxidant defense systems. This mineral profile supports the potential nutritional and therapeutic
application of the plant in diet-based interventions.

The antioxidant capacity of M. struthiopteris extract was confirmed through DPPH, FRAP, and lipid peroxidation
assays. In all the parameters tested, it was observed that the ethanol extract of fern had notable antioxidant
activities but are relatively lower in comparison with the standard antioxidant (ascorbic acid) at the same
concentrations. This was observed through the IC50 values obtained in this study. The IC50 is the concentration
of drug that can achieve for 50% inhibition. It is an operational term based on the assay conditions(30) It is the
most commonly utilized and effective measure of a drug's efficacy. It gives an accurate information on how
much of a drug is required to inhibit a biological process by half, thus providing a measure of potency of an
antagonist drug in pharmacological research(31). Therefore, the antioxidant activity obtained in the current
study does not agree with earlier studies on M. struthiopteris and other fern species such as Diplazium
esculentum and Pteridium aquilinum, where flavonoid-rich extracts were shown to modulate inflammation via
multiple pathway and the extracts of these species showed a comparable antioxidant activity to standard
antioxidant molecules.(32–34). The major reason for these discrepancies could be as a result of differences in
the locations where the samples were collected.

Similarly, the antidiabetic activity of M. struthiopteris ethanol extract was assessed through inhibition of α-
amylase and α-glucosidase and glucose uptake in yeast cells. The significance of this assay is to ascertain the
potential of the extract in managing postprandial hyperglycemia (7)). Also, the glucose uptake assay is carried
out to determine their potential to stimulate glucose uptake which indicates their potential in stimulating
tissues for improved glucose utilization. By inhibiting these enzymes, the extract may slow down carbohydrate
digestion and delay glucose absorption in the gastrointestinal tract(7). However, the IC50 obtained in the current
study shows that the ethanol extract had a lower inhibitory activity against alpha amylase and alpha
glucosidase when compared with the standard drug Metformin. These results do not correlate with previous
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works on M. struthiopteris and related ferns. There are numerous reports affirming the potential of ferns to
inhibit α-amylase and α-glucosidase (35–37). It is noteworthy that all of al the previously studied ferns, none is
native to Nigeria where the present study is carried out. It is therefore possible that environmental and
geographical differences could affect the phytochemical constituents of these species and by extension
account for the difference in efficacy.

The potential of the ethanol extract of M. struthiopteris to counteract inflammation was carried out in the
present study. Anti-inflammatory ability of a substance shows its potential ability to either treat or that reduces
inflammation given that inflammation is the body's natural response to injury or infection, it is manifested as
redness, swelling, pain, and heat. Agents or plants with anti-inflammatory potential or capabailities Anti-
inflammatory agents, such as certain medications, help to reduce these symptoms and can by extension help
delay or halt damage to tissues which are a product of inflammation. Proteolytic enzymes are involved in
inflammatory tissue damage, and their inhibition is crucial in controlling the inflammatory cascade. The
extract’s anti-inflammatory potential was less demonstrated as compared to that of the standard drug
(Diclofenac). Again, this is not in agreement with the findings reported in numerous previous studies. (38)

In general, the lesser activities of the extract in multiple assays in the current studies is likely due to several
limitations. One of the limitations of this study is the use of ethanol as the only extraction solvent. While ethanol
effectively extracts a broad range of polar and semi-polar phytochemicals, it may not isolate all classes of
bioactive compounds, particularly very polar or non-polar ones. As such, certain active constituents may have
been underrepresented or missed in the tested extract. Similarly, environmental and geographical factors could
affect the phytochemical repositories of the specie studied when compared to those from other climes. This is
only a preliminary study, therefore future studies should employ sequential solvent extraction using a gradient
of polarities (e.g., hexane, ethyl acetate, methanol, and water) to obtain a broader and more comprehensive
phytochemical profile. Comparing the activities of these extracts can help pinpoint the most bioactive fractions
and direct compound isolation efforts. Additionally, the current study was limited to in vitro evaluations. While
these provide essential baseline data, further in vivo studies are needed to assess pharmacokinetics,
bioavailability, toxicity, and therapeutic efficacy in biological systems. In silico docking investigations may
provide mechanistic insights into how molecules interact between separated compounds and their molecular
targets.

CONCLUSION
The findings of this study highlight the first known investigation of Matteuccia struthiopteris in Nigeria,
highlighting its rich phytochemical composition and notable biological activities. The ethanol extract
demonstrated lesser antioxidant, antidiabetic, and anti-inflammatory properties in comparison to the standard
agents utilized in the current study. While the extract showed lower efficacy compared to standard drugs, its
potential as a natural origin and broad therapeutic should not be completely discountenanced. Further in silico,
in vitro and in vivo studies, compound isolation, and solvent optimization are recommended to validate and
enhance these findings for future nutraceutical or pharmaceutical applications.
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PHYTOCHEMICAL COMPOUNDS PRESENCE

 

 

Alkaloids         

                                     +

Flavonoids                                      +

Saponins                                     ++

Phenols                                       +

Oxalate                                      +  

Anthraquinone                                      +

Table 1: Qualitative phytochemical composition of M. struthiopteris ethanol extract 

PHYTOCHEMICAL COMPOUNDS CONCENTRATION mg/100g

Alkaloids 0.37±0.12

Flavonoids 2.73±0.095

Saponins 4.25±0.066

Phenols 0.39±0.70

Oxalate 0.50±0.80

Anthraquinone 0.72±0.096

Phytate 0.67±0.11

Tannins 0.60±0.10

Terpenoids 2.23±0.23

Reducing sugar 0.87±0.16

Table 2: Quantitative phytochemical composition of M. struthiopteris ethanol extract 

Proximate Analysis Concentration %

Moisture content 66.87±2.83

Ash content 2.13±0.11

Fat content 1.34±0.07

Crude fiber content 5.02±0.40

Crude protein content 6.58±0.39

Carbohydrate content 17.76±2.79
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Table 3: Proximate composition of M. struthiopteris ethanol extract 

Mineral composition

 

Concentration %

Calcium 0.49±0.070

Zinc 6.31±0.92

Magnesium 6.30±0.090

Iron  16.57±0.57

Manganese 16.27±0.057

Table 4: Mineral composition of M. struthiopteris ethanol extract 

Concentration
(µg/mL)

FRAP DPPH ILP

Fern Ascorbic
acid

Fern Ascorbic
acid

Fern Ascorbic
acid

500 81.34±0.77e 95.01±0.57e 68.03±0.79e 91.86±0.38e 62.93±0.56e 90.63±0.82e

250 73.06±0.51d 91.13±0.99d 60.39±1.05d 88.69±0.43d 55.28±0.87d 86.19±0.73d

125 57.12±0.38c 81.31±0.75c 49.31±0.70c 78.12±0.48c 42.40±0.89c 71.03±0.70c

62.5 35.39±0.52b 77.01±0.61b 29.11±0.49b 69.20±0.94b 22.59±0.88b 67.08±1.18b

31.25 23.04±0.50a 47.30±0.26a 15.87±0.78a 44.32±0.69a 11.35±0.71a 40.45±0.84a

IC50 158.97 14.65 248.62 45.69 303.60 75.39

Table 5: in vitro antioxidant potential of M. struthiopteris ethanol extract 

Concentration (µg/mL) Alpha Amylase Alpha glucosidase

Fern Acarbose Fern Acarbose

500 74.81±0.87e 88.96±0.95e 71.97±0.68e 94.36±0.41e

250 61.55±0.76d 77.38±0.95d 60.33±1.23d 88.00±0.65d

125 50.96±0.72c 62.12±0.71c 47.30±0.43c 74.05±0.96c

62.5 34.71±1.06b 45.23±0.62b 30.93±0.85b 56.82±0.70b

31.25 16.15±0.42a 30.08±0.89a 15.11±0.93a 38.26±0.77a

IC50 215.58 99.01 238.98 55.04

Table 6: in vitro Antidiabetic effects of M. struthiopteris ethanol extract 
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Concentration
(µg/mL)

Glucose uptake by yeast
cells at 5 mM

Glucose uptake by yeast
cells at 10 mM

Glucose uptake by yeast
cells at 25 mM

Fern Metformin Fern Metformin Fern Metformin

500 65.86±0.21e 90.32±0.42e 59.89±0.53e 73.37±0.73e 47.99±0.74e 62.05±0.85e

250 57.75±0.82d 79.90±0.65d 48.90±0.81d 61.93±0.70d 36.19±0.72d 56.74±0.63d

125 40.85±0.99c 56.98±0.26c 37.29±0.73c 49.88±0.74c 30.44±1.99c 44.21±0.74c

62.5 27.89±0.26b 44.66±1.11b 22.89±1.10b 42.32±0.80b 15.27±0.59b 31.00±0.97b

31.25 14.76±0.91a 35.14±0.94a 9.76±0.74a 31.57±1.16a 3.83±0.30a 24.82±0.83a

IC50 279.51 94.34 342.42 171.44 474.90 275.60

Table 7: Effect of M. struthiopteris ethanol extract on glucose uptake by yeast cells 

Concentration
(µg/mL)

Proteinase inhibitory assay Membrane stabilization
assay

Inhibition of protein
denaturation assay

Fern Diclofenac Fern Diclofenac Fern Diclofenac

500 83.98±0.86e 86.79±1.07e 59.94±0.23e 87.77±0.86e 62.89±0.83e 89.73±0.47e

250 72.78±0.96d 78.22±0.81d 47.39±0.61d 75.17±0.95d 54.33±0.86d 77.75±0.93d

125 57.21±0.72c 63.03±0.93c 34.16±0.79c 59.10±0.43c 41.95±0.85c 59.99±1.52c

62.5 46.09±0.36b 49.11±0.36b 23.98±0.32b 45.23±0.53b 26.34±0.70b 48.04±1.40b

31.25 29.02±1.07a 33.84±0.59a 7.77±0.83a 29.74±0.74a 9.90±0.93a 36.50±1.11a

IC50 118.63 73.16 350.00 109.81 304.07 77.44

Table 8: In vitro anti-inflammatory activities of M. struthiopteris ethanol extract 

Figures
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Figure 1

Whole Plant of M. struthiopteris Collected from Ugep, Cross River State, Nigeria


