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ABSTRACT

Background: Due to plant derived chemicals’s potential as antioxidant agents, there has been a growing interest
in using them to cure or prevent diseases. Similarly plant species like Aleuritopteris bicolor(AB) leaves,Crinum
amoenum(CA) bulbs and Drynaria coronans (DC) rhizomes are used as traditional herbal medicine in Nepal.
Aims: This study aims to assess the qualitative and quantitative phytochemical constituents along with the
antioxidant potency of extracts from the leaves of AB, bulbs of CA, and rhizomes of DC.

Methods and Materials: The qualitative phytochemical profile was assessed using thin-layer chromatography
(TLC) and standard phytochemical tests. TLC was performed on silica gel 60 F254 plates (20x20 cm, layer
thickness: 0.2 mm) using a solvent system of chloroform: methanol: water at (6:4:1) ratio. Plates were visualized
under UV light (254 nm and 365 nm) and further developed using 1% FeCls, 10% H2SO4, and DPPH for
antioxidant activity. Quantitative analysis of total flavonoid and phenol content was conducted using aluminum
chloride and Folin-Ciocalteu reagents, respectively. The antioxidant activity was measured through the DPPH free
radical scavenging assay.

Results: The selected species were found to contain flavonoid, phenol, saponin and tannin. Higher flavonoid and
phenol content was found in the leaves of AB (398.861 £ 6.94 mg quercetin/ g dry extract) and rhizomes of CA
(172.97 £ 1.777 gallic acid/ g dry extract) respectively whereas leaves of AB had the most potent antioxidant
activity (ICso= 3.233 pg/ml).

Conclusions: All the selected plant species were found to have significant constituents. Among them, the leaves
of AB extract had the highest flavonoid concentration and the higher antioxidant activity, highlighting its potential
for further medicinal use.

Keywords: Phytochemical screening, antioxidant, Aleuritopteris bicolor leaves, Crinum amoenum bulbs,
Drynaria coronans rhizomes

Key Messages: This is a novel study which shows the importance of TLC evaluation of selected species from
Nepal. This study could act as a basis for biological studies depending upon the different phytochemical estimation
and antioxidant activity.

INTRODUCTION phytochemical constituents show antioxidant effects
Phytochemicals are the metabolites of plant species through which various diseases are inhibited (1,2). Since
that have the potential to fight against diseases. These the beginning of human history, herbal plants have been a
component of alternative treatment plans for various
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of plants, a large array of herbal species around the world
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still have not been scientifically investigated (5).

Nepal, which ranks ninth among Asian nations for its
floral richness, hosts 1792 to 2331 species of beneficial
medicinal and aromatic plants. Among them some of this
includes Aleuritopteris bicolor (AB) leaves, Crinum
amoenum (CA) bulbs, and Drynaria coronans (DC)
rhizomes (Table 1). However, only a small fraction of the
plant of Nepal has been scientifically studied for their
medicinal properties (3). Given the rich ethnomedicinal
tradition and the potential health benefits of these plants,
scientific research should prioritize the study of herbal

Figure A: Aleuritopteris bicolor

Figure B: Crinum amoenum
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plants. Thus, scientific studies should be concentrated on
herbal plants. Following this, the current study was
conducted to evaluate the phytochemical makeup of
species and their response toward oxidative stress in order
to determine its scientific validity. The evaluation involves
thin-layer chromatography (TLC) for qualitative analysis
and specific assays to determine flavonoid and phenol
content, as well as antioxidant activity of the Nepalese
species, to establish the scientific validity of these
traditional herbal medicines from Nepal.

Figure C: Drynaria coronans

Table 1. Selected Nepalese plant species

SN Species Name

Family

Local Name Traditional Uses

1 Aleuritopteris bicolor (Roxb.)
Fraser.Jnek

Pteridaceae

Dankernu(6) | Diarrhea,Dysentery, Gastritis

(6), Cuts, fever, sinusitis(7)

Mett.) J.Sm.exT.Moore

2 Crinum amoenum Amaryllidaceae | Hade Lasun | Cholera(8)
(8)
3 Drynariacoronans(Wall.ex Pteridaceae Kamaru(9) Diarrhea, Constipation(9)

METHODS AND MATERIAL.:

Plant Materials Collection

Under the guidance of a traditional healer, plants were
gathered from Lekhnath region, Kaski district, Nepal.
Species AB and DC were identified and authenticated by the
taxonomist Mr. Dhan Raj Kandel (Reference No. 74) of the
National Herbarium and Plant Laboratories, Godavari,
Lalitpur, Nepal while the species CA was identified and
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authenticated by Mr. Dharmaraj Koirala (Reference No. 11)
of Department of Plant Resources, Raniban, Pokhara,
Nepal. The species were then registered and preserved at the
Crude drug museum of Pharmacognosy laboratory, School
of Health and Allied Sciences, Pokhara University under
voucher numbers PUH-2022-39 (for AB), PUH-2022-41
(for CA), and PUH-2022-40 (for DC). Fresh and disease-
free plants were chosen for the experiments. The leaves of
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AB, bulbs of CA, and rhizomes of DC were used for the
estimation of phytochemical constituents and evaluation of
in-vitro antioxidant activity.

Preparation of Extract of Plant Species

Into labeled conical flasks, 80 grams of powdered dried
samples from each species were poured. The samples were
then cold-macerated in 70% ethanol in a 1: 10 w:v ratio.
Maceration was carried out for three days with intermittent
shaking. Filtration was carried out using Whatman No. 1
filter paper. The filtrates were concentrated at reduced
pressure at 40°C using a rotary evaporator to obtain
extracts which were further dried in a vacuum desiccators
(10).

Thin Layer Chromatography (TLC) Profiling

One grams of the each dried extract from the leaves of
Aleuritopteris bicolor (AB), bulbs of Crinum amoenum
(CA), and rhizomes of Drynaria coronans (DC) was
dissolved in 2 mL of methanol as sample solutions. The
TLC profiling was conducted on Merck Silica Gel 60 F254
plates (analytical grade, silica gel with fluorescent
indicator, aluminum backing, 20X20 cm size, 0.2 mm
layer thickness, 10-12 pm particle size). The sample
solution was applied to the TLC plats as spots where
solvent mixture used for development was chloroform,
methanol, and water in a ratio of 6:4:1. The plates were
then developed for approximately 30 minutes and
observed under UV light at 254 nm and 365 nm. After
visualization, the plates were sprayed separately with 1%
aqueous FeCls, 10% H.SOa. (followed by heating), and
slightly submerged in a 60 mM methanolic solution of 2,2-
diphenyl-1-picrylhydrazyl (DPPH). The TLC profile
revealed spots corresponding to different phytochemicals:
polar compounds appeared in the upper layer of the plate,
observed under UV light; flavonoids (yellow spots) and
saccharides (black spots) were visible after treatment with
10% H2SO4 and heating; and phenols were detected as
brown spots after spraying with 10% FeCls (11).

Phytochemical Analysis

Alkaloids, carbohydrates, flavonoids, glycosides,

phenols, saponins and tannins were evaluated qualitatively
by wagner, fehling, Alkaline reagent, salkowski’s, sodium
hydroxide, lead acetate, and ferric chloride test
respectively. Wagner's reagent (Loba Chemie Pvt. Ltd.,
Mumbai, India), Fehling's solution (Central Drug House
(P) Ltd., New Delhi, India), alkaline reagent (Nice
Chemicals Pvt. Ltd., Cochin, India), Salkowski’s reagent
(Himedia Laboratories Pvt. Ltd., Mumbai, India), Sodium
hydroxide (Qualigens Fine Chemicals ,Thermo Fisher
Scientific), Mumbai, India), Lead acetate (Thomas Baker
(Chemicals) Pvt. Ltd., Mumbai, India) and ferric chloride
(Nice Chemicals Pvt. Ltd., Cochin, India)(12).

Determination of Total Flavonoid Contents

With few modifications, the aluminum chloride
colorimetric approach was employed to determine the
presence of flavonoids. In brief, 4 ml of distilled water was
added to 1 ml of extract (1000 pg/mL in ethanol) and then
0.3 ml of sodium nitrite (5% w/v in distilled water) was
added. After 5 minutes, 0.3 ml of aluminum chloride (20%
w/v in distilled water) was added, and the mixture was let
to stand for 6 minutes. 2 ml of sodium hydroxide (1M in
distilled water) was then added. The mixture was vortexed
and the absorbance was recorded at 510 nm against a blank
using single beam UV-visible spectrophotometer (Agilent
Cary-60, Malaysia). A calibration curve was drawn using
quercetin (25pg /ml-500 pg /ml in ethanol) as standard, the
total flavonoid concentration was reported as mg quercetin
equivalent per gram dry extract (13).

Determination of Total Phenol content

According to the method,(14) with some
modifications, the Folin Ciocalteu method was employed
to determine total phenols. In brief, 5 ml of distilled water,
1 ml of Folin reagent (2N in distilled water), and 1 ml of
test solution (1000 pg/mL) were combined. After 5
minutes of standing, 1 ml of 10% sodium carbonate was
added and mixed. The mixture was incubated for an hour
at room temperature, after which the absorbance at 725 nm
was measured in comparison to a blank. The total phenol
content was calculated using the Gallic acid (12.5 pg/mL
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- 500 pg/mL) standard instead of test solution to draw a
calibration curve and was represented as milligrams of
Gallic acid equivalent per gram dry extract.

Antioxidant activity

A 01 mM DPPH (2,2-diphenyl-1-picrylhydrazyl)
solution was freshly prepared by dissolving DPPH in
methanol to evaluate the free-radical scavenging activity of
the extracts. The plant extracts were diluted in methanol to
concentrations ranging from 1.56 to 25 pg/mL, and ascorbic
acid was used as a positive control within the same
concentration range. In the assay procedure, 1 mL of each
extract or control solution was mixed with 1 mL of the DPPH
solution in a cuvette. The mixture was then incubated in the
dark at room temperature for 30 minutes to facilitate the
reaction. Following incubation, the absorbance of the solution
was measured at 517 nm using a UV-visible
spectrophotometer to determine the scavenging activity (15).

Scavenging activity (%) = % x 100%

Sindhu K.C et al.

Where A represents the absorbance of the control (DPPH
solution without the sample) and B represents the
absorbance of the DPPH solution in the presence of the
sample (extracts/ascorbic acid).

Statistical analysis

Antioxidant activity was assessed in triplicate for
accuracy and reproducibility. Data analysis using Microsoft
Excel 2021 included calculating the mean and standard
deviation. Results were reported as mean + standard deviation
to facilitate comparisons and validate findings.

RESULTS

Extraction Yield Value

The extractive values (% yield) of plant species using
70 % ethanol was found to be higher in bulbs of CA
followed by leaves of AB and rhizomes of DC yielded the
least amount of extract (Table 2).

Table 2. % Yield of extract in 70% ethanol solvent

% Yield by solvent

11.23%

13.55%

Plant species | Parts used
AB Leaves
CA Bulbs

DC Rhizomes

5.22%

TLC Profiling

Figure 1 and Figure 2 show the TLC profiling of three
separate extracts using three different sprays in the solvent
system of chloroform, methanol, and water (6:4:1). The
spot codes for the three different species are depicted as 1
(CA bulbs), 2 (AB leaves), and 3 (DC rhizomes).

CHCl3: MeOH: H20 (6:4:1)

From the Figure 1of the TLC profile, spots can be detected
in the upper layer of the TLC plate as a result of the solvents
being more polar, when observed at 254 nm and 365 nm.

10% (v/v) H2SO4 / heat

The majority of the plant extract demonstrated the
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presence of flavonoids (yellow-colored spots) and
saccharides (black colored spots) on the TLC plate after
spraying 10% H,SOasand heating. (Figure 2).

10% (w/v) aqueous Ferric chloride

The pre Figure 1 sence of phenols was detected as brown
colored spots on TLC plate after spraying with 10% FeCls;
(Figure 2).

DPPH Solution

After dipping in DPPH solution in the dark,
observation of pale yellow or no colour on the TLC plate
suggested the presence of potent antioxidants in AB leaves
extract, CA bulb extract as represented by Figure 2.
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Figure 1. TLC plate with three different spots from three different species a) CA bulbs b) AB leaves ¢) DC
rhizome observed in UV 365 nm and s UV 254 nm respectively

—— “_
i
|
|
a b c a b c
I 1] 11

Figure 2. TLC plate with three different spots from three different species a) CA, bulbs b) AB, leaves ¢) DC,
rhizomes sprayed with (1) 10% H2SO4 /Heat, (11) 10% FeCls, (111) DPPH

Phytochemical test tests revelaed the presence of flavonoids, phenols,

The extracts from the plant species AB, CA, and DC saponins, and tannins as indicated in Table 3.
were subjected to various phytochemical tests and the
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Table 3. Qualitative phytochemical data of plant species extract

Sindhu K.C et al.

Results of Different Plant species extract
Phytochemical Constituent Test Conducted AB leaves | CAbulbs | DC rhizomes
Alkaloids Wagner test - + +
Flavonoids Alkaline reagent test + + +
Phenols Sodium hydroxide test | + + +
Tannins Ferric chloride test + + +
Glycosides Salkowski’s test - + +
Saponins Lead acetate test + + +
Carbohydrates Fehling test - + +

Note: + present, - absent

Total flavonoids content

The total amount of flavonoids, which is expressed as
mg quercetin equivalent (GAE)/g of dry weight of extract,
was calculated using Quercetin. The table provides

quantitative data regarding the flavonoids content in the
extract of AB leaves, CA bulbs, and DC rhizomes. The
results show that the leaves of AB had the highest content
of flavonoids in the ethanolic extract as shown in Table 4.

Table 4. Total flavonoids content expressed as mg Quercetin equivalents per gram dry weight of extract

Sample Plant Parts used | Total flavonoid content mg QE/g dry weight of extract
1| Aleuritopteris bicolor | Leaves 398.86+6.94
2| Crinum amoenum Bulbs 260.16+5.05
3| Drynaria coronans Rhizomes | 178.60+0.57

Note: Data expressed as mean + standard deviation (n=3).

Total Phenolic Content

The total amount of phenol, which is expressed as mg
Gallic acid equivalent (GAE)/g of dry weight of extract,
was calculated using Gallic acid. The Table 5 provides

quantitative data regarding the phenol content in the
extract of AB leaves, CA bulbs, and DC rhizomes in which
the ethanol extract from CA bulb was found to have the
highest phenol content.

Table 5. Total phenol content expressed as mg phenol equivalent per gram dry weight of extract

Sample Plant Parts used | Total phenol content mg GAE/g dry weight of extract
1| Aleuritopteris bicolor | Leaves 28.13+0.57
2| Crinum amoenum Bulbs 1729+ 1.77
3| Drynaria coronans Rhizomes | 52.41+ 0.47

Note: Data expressed as mean + standard deviation (n=3).

DPPH Free Radical Scavenging Analysis
Through DPPH scavenging activity, the antioxidant
activity of the plant extract was assessed. Five
concentrations (25 pg/ml, 12.5 pg/ml, 6.25 pg/ml, 3.125
pg/ml, and 1.56 pg/ml) were used for the computation of
the 1Cs value of the extract and ascorbic acid, as shown in
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Table 6. When compared to other extracts (CA bulbs
extract 21.3 pg/ml, DC rhizomes extract.>25 pg/ml), the
extract of AB leaves was shown to have stronger
antioxidant activity with an 1Cso value of 3.233 pg/ml,
which was even potent than ascorbic acid (8.94 pg/ml).
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Table 6. DPPH radical scavenging activity of the extract and ascorbic acid at different concentration

(%) DPPH Scavenging Activity of Ethanol extract 1Cs0 value
Sample 1.56 pg/ml | 3.125 pg/ml | 6.25 pg/ml | 12.5 pg/ml | 25 pg/ml pg/mi
Ascorbic acid 12.26+0.049 | 21.93£0.2 40.27£1.36 | 66.05+0.48 | 81.51+1.51 | 8.94
AB leaves extract 41.26+£0.20 | 50.79+0.178 | 63.80+0.54 | 85.95+0.05 | 88.78+0.21 | 3.23
CA bulbs extract 29.27+0.129 | 32.97+0.32 | 36.71+0.34 | 42.53+0.17 | 52.79+0.16 | 21.33
DC rhizomes extract | 3.59+0.13 8.33+0.045 | 14.60+0.182 | 23.37+0.09 | 34.37+0.16 | >25

Note: Data expressed as mean + standard deviation (n=3)

DISCUSSION

In the present investigation, qualitative phytochemical
test, total flavonoid and phenolic content, antioxidant
activity of the chosen plant extracts was evaluated. Due to
their low cost, easy accessibility, and few side effects,
herbal plants have played a significant role as alternate
sources for the management of numerous illnesses and
conditions (16). The pharmacological effectiveness of
many of these plants has not been scientifically studied,
despite the widespread use of herbal plants for the
treatment of various illness problems (5).

Secondary plant metabolites play a crucial role in
defensive mechanisms of plants against microbes, prey,
stress, and interspecies protection. Saponins, flavonoids,
tannins, terpenoids, steroids, and alkaloids are secondary
metabolites present in plants, that give herbal medicines
their anti-diabetic, anti-parasitic, anti-diarrheal, anti-
inflammatory, anti-ulcer, anti-malarial, anticancer,
nephroprotective, and hepatoprotective activities (17).

The presence of components in the mixture, their
purity, and the identity of the compounds are all revealed
by the TLC profile of the herbal species (18). Similarly,
phytochemical tests determine the types of secondary
metabolite found in a species (12). Figure 1 Figure 1 of
the extract and their numerous colored spots showed the
presence of a variety of compounds like presence of
saccharides, represented by black spot, brown and light
yellow represent presence of phenol and flavonoids
respectively (11). Similarly the current study on CA bulb
and DC rhizome extract shows black spot that represent
the saccharides whereas the leaves of AB shows the light
yellow which represent the flavonoids in Figure 1 and

Figure 2. Additional phytochemical testing reveals
presence of phenols, flavonoids, alkaloids, tannins, and
saponins in all of species extract and the absence of
carbohydrates in the leaves of AB Table 3. These findings
are consistent with previous reports and demonstrate the
diversity of secondary metabolites presents in these plants
extracts, thus indicating the widespread occurrence of
these bioactive compounds in medicinal plants (19) (20)
(21). The presence of phenols, flavonoids, alkaloids,
tannins and saponins in the extracts underscores their
potential pharmacological activities, including
antioxidant,  anti-inflammatory and  antimicrobial
properties (22) (2). These finding further support the
traditional use of herbal plants for medicinal purposes and
highlight the importance of exploring their therapeutic
through scientific investigation. Quantitative analysis of
flavonoids and phenols content in selected extract of plant
shows that AB has the highest flavonoid content Table 4
consistent with previous report (21) 429.16 £ 7.21 ug
QE/mg of extract, signifying its potential therapeutic
significance and this continuity in flavonoid content
underscores the reliability and reproducibility of our
analytical methods . However, the phenol content of CA
extract in present study Table 5, significantly contrasts
with previous finding (21) 25.22 + 2.41 ug GAE /mg of
extract indicating a notable increase.

The ability of plant extract to scavenge free radicals
was evaluated using the DPPH model. This is a common
method used to assess the antioxidant activity of plant
extracts, especially when phenolic chemicals are included
(22). Half-maximal inhibitory concentration, or ICsg, is
one of the parameters used to interpret the results of DPPH
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scavenging activity. This is described as the amount of
medication or inhibitor required to completely stop a
biological response (23).

In the current investigation, the IC50 was determined
by plotting the percentage of radical scavenging activity
against the concentration of the investigated plant extract
using the linear regression approach. As shown in Table 6,
selected plant extracts demonstrated positive response as
antioxidant activity against free radical. The leaves extract
of AB demonstrated the highest DPPH scavenging activity
when compared to other plant extracts which was greater
than that Ascorbic acid (8.94 pg/ml). This highlights the
potent antioxidant potential of AB leaves, which could be
attributed to the presence of high levels of flavonoids, as
indicated in our previous discussion. Comparing our
present results with previous studies (21) (20), significant
variations emerge. In the earlier studies, AB demonstrated
an 1Csq value of 46.76 pg/ml, significantly lower than the
current finding. Additionally, CA exhibited a substantially
lower 1Cs value of 661.76 pg/ml in the previous study,
contrasting with present observations as shown in Table 6.
Remarkably, DC displayed the lowest antioxidant activity
in present study: > 25ug/ml and previous study: 93.30+
5.19 pg/ml (21) when compared with others species.
These differences may arise from several factors,
including differences in plant material preparations,
extraction technique, geographical variations and assay
conditions.

The potent antioxidant activity of AB leaves in our
present study underscores their potential for
pharmaceutical and nutraceutical applications, particularly
in combating oxidative stress-related diseases. As reported
flavonoids, flavonol O-glycosides, petrosins, sitosterols
are present in Pteris family which shows the potent role as
antioxidant activity(24) and might be there is also a
presence of some flavonoid compound along with some
other secondary metabolites in AB like Cheilanthes
tenuifolia which consists of quercetin and rutin that is also
responsible to show higher DPPH scavenging activity.(25)
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The finding of this study align with previous study (26)
introducing new insights and emphasizing the need for
further research to explore the therapeutic application of
these plant species.

CONCLUSION

Each of the three extracts from AB leaves, CA bulbs,
and DC rhizomes shows the presence of different
phytochemical components as well as potent DPPH radical
scavenging activity. Among them, AB leaves extract
exhibited the highest flavonoid content which might
correlate  with the highest antioxidant activity.
Additionally, more in vivo research is needed to confirm
the extract's precise efficacy of these species. Therefore,
additional isolation and purification of the extract’s
constituents is needed in order to analyze the chemical that
is in charge of the biological effects.

Abbreviations

AB - Aleuritopteris bicolor

CA - Crinum amoenum

DC - Drynaria coronans

TLC - Thin Layer Chromatography

UV - Ultraviolet

FeClI3 - Ferric Chloride

DPPH - 2,2-diphenyl-1-picrylhydrazyl

GAE - Gallic Acid Equivalent

QE - Quercetin Equivalent

IC50 - Half-maximal inhibitory concentration

Acknowledgement

We would like to appreciate the tremendous contributions
made by Dr. Khem Raj Joshi, Dr. Hari Devkota, Nabin
Pathak, whose cooperation and participation were crucial to
the accomplishment of this study and the School of Health
and Allied Sciences at Pokhara University, Nepal for letting
us utilize their pharmacy facilities so we could conduct an in
vitro investigation.

Conflict of Interest

We declare that we don’t have conflict of interest.

Funding

This study has received no outside funds.



REFERENCES

. Ohikhena F.U., Wintola O.A., and Afolayan A.J.
Quantitative phytochemical constituents and antioxidant
activities of the mistletoe, Phragmanthera capitata
(Sprengel) Balle extracted with different solvents.
Pharmacognosy Res. 2018; 10(1):16-23.

. Zhang Y.J,, Gan R.Y,, Li S., Zhou Y., Li A.N., Xu D.P.,
et al. Antioxidant phytochemicals for the prevention and
treatment of chronic diseases. Molecules. 2015;
20(12):21138-21156.

Kunwar R.M., Mahat L., Acharya R.P., and Bussmann
R.W. Medicinal plants, traditional medicine, markets and
management in far-west Nepal. J. Ethnobiol. Ethnomed.
2013; 9(1):24.

. Oyebode O., Kandala N.B., Chilton P.J., and Lilford R.J.
Use of traditional medicine in middle-income countries: a
WHO-SAGE study. Health Policy Plan. 2016;
31(8):984-991.

. Jemal K., Sandeep B.V., and Pola S. Phytochemical
screening and in vitro antioxidant activity analysis of leaf
and callus extracts of Allophylus serratus (ROXB)
KURZ. Jordan J. Pharm. Sci. 2022; 15(1):51-69.

. Ekor M. The growing use of herbal medicines: issues
relating to adverse reactions and challenges in monitoring
safety. Front. Pharmacol. 2014; 4:177.

. Adhikari M., Thapa R., Kunwar R.M., Devkota H.P., and
Poudel P. Ethnomedicinal uses of plant resources in the
Machhapuchchhre Rural Municipality of Kaski District,
Nepal. Medicines (Basel). 2019; 6(2):69.

. Ojha R.
pteridophytes of Nepal: a review. Ethnobot. Res. Appl.
2021; 22:1-16.

. Rai R. and Singh N.B. Medico-ethnobiology in Rai
community: a case study from Baikunthe Village
Development Committee, Bhojpur, Eastern Nepal. J. Inst.
Sci. Technol. 2015; 20:127.

and Devkota H. Edible and medicinal

- 563 -

Jordan Journal of Pharmaceutical Sciences, Volumne 18, No. 2, 2025

11.

12.

13.

14.

15.

16.

17.

. Subba B., Srivastav C., and Kandel R.C. Scientific

validation of medicinal plants used by Yakkha
community of Chanuwa VDC, Dhankuta,
SpringerPlus. 2016; 5(1):155.

Kediso T.E., Tolessa T., Getachew F., Makonnen E., and

Seifu D. Effect of 70% ethanol extract and its solvent

Nepal.

fractions of Artemisia afra (Jacq. Ex Willd.) against
pentylenetetrazole-induced seizure in mice. Evid. Based
Complement. Alternat. Med. 2021; 2021:6690965.

Giri S., Giri U., Subedi K., Magar K.T., Pant S., and Joshi
K.R. Thin Layer Chromatography (TLC) based chemical
profiling and antioxidant activity of selected Nepalese
medicinal plants. J. Health Allied Sci. 2020; 10(2):15-22.
Pant D.R., Pant N.D., Saru D.B., Yadav U.N., and Khanal
D.P. Phytochemical screening and study of antioxidant,
antimicrobial, anti-inflammatory  and
analgesic activities of extracts from stem wood of
Pterocarpus marsupium Roxburgh. J.
Ethnopharmacol. 2017; 6(2):170-176.

Pekal A. Evaluation of aluminium complexation reaction

antidiabetic,

Intercult.

for flavonoid content assay. Food Anal. Methods. 2014;
7:1776-1782.

Blainski A., Lopes G.C., and de Mello J.C.P. Application
and analysis of the Folin Ciocalteu method for the
determination of the total phenolic content from
Limonium brasiliense L. Molecules. 2013; 18(6):6852—
6865.

Sowndhararajan K. and Kang S.C. Free
scavenging activity from different extracts of leaves of
Bauhinia vahlii Wight & Arn. Saudi J. Biol. Sci. 2013;
20(4):319-325.

Sofowora A., Ogunbodede E. and Onayade A. The role
and place of medicinal plants in the strategies for disease
prevention. Afr. J. Tradit. Complement. Altern. Med.
2013; 10(5):210-229.

radical



Phytochemical Constituents and in-vitro ...

18. Ikram L., Laiche A.T. and TIlili M.L. Medicinal plants
used by traditional healers in the treatment of
gastrointestinal disorders in Oued Souf Region (southeast
of Algeria). Jordan J. Pharm. Sci. 2024; 17(2):225-241.

19. Yeshi K., Crayn D., Ritmejeryté E. and Wangchuk P.
Plant secondary metabolites produced in response to
abiotic stresses have potential application in
pharmaceutical product development. Molecules. 2022;
27(1):313.

20. Kagan I.A. and Flythe M.D. Thin-layer chromatographic
(TLC) separations and bioassays of plant extracts to
identify antimicrobial compounds. J. Vis. Exp. 2014;
(85):51411.

21. Sardi V.F., Astika A., Jalius I.LM. and Ismed F.
Quantification of mangiferin from the bioactive fraction
of mango leaves (Mangifera indica L.) and evaluation of
wound-healing potential. Jordan J. Pharm. Sci. 2023;
16(3):595-606.

22. Khanal L.N., Sharma K.R., Pokharel Y.R. and Kalauni
S.K. Assessment of phytochemical, antioxidant and
antimicrobial activities of some medicinal plants from
Kaski District of Nepal. Am. J. Plant Sci. 2020;
11(9):1383-1397.

23. Pandey L.K. and Sharma K.R. Analysis of phenolic and
flavonoid content, a-amylase inhibitory and free radical
scavenging activities of some medicinal plants. Sci. World
J. 2022; 2022:4000707.

- 564 -

24,

25

26.

217.

28.

Sindhu K.C et al.

Tiwari R., Parajuli N., Pahari A., Gurung S., Baral R.,
Shrestha R. et al. Phytochemical screening, free radical
scavenging and in-vitro antibacterial activity of ethanolic
extracts of selected medicinal plants of Nepal and effort
towards formulation of antibacterial cream from the
extracts. Int. J. Herb. Med. 2021; 9:39-47.

. Rahman M.M., Islam M.B., Biswas M. and Khurshid

Alam A.H.M. In vitro antioxidant and free radical
scavenging activity of different parts of Tabebuia pallida
growing in Bangladesh. BMC Res. Notes. 2015; 8(1):621.
Aykul S. and Martinez-Hackert E. Determination of half-
maximal inhibitory concentration using biosensor-based
protein interaction analysis. Anal. Biochem. 2016;
508:97-103.

Cao H., Chai T.T., Wang X., Morais-Braga M.F.B., Yang
J.H., Wong F.C. et al. Phytochemicals from fern species:
potential for medicine applications. Phytochem. Rev.
2017; 16(3):379-440.

Jarial R., Shard A., Thakur S., Sakinah M., Zularisam
A.W., Rezania S. et al. Characterization of flavonoids
from fern Cheilanthes tenuifolia and evaluation of
antioxidant, antimicrobial and anticancer activities. J.
King Saud Univ. Sci. 2018; 30(4):425-432.



Jordan Journal of Pharmaceutical Sciences, Volumne 18, No. 2, 2025

3Ll claliiuad i) 8 5ausSd sliaal) Jaliilly Laslly dusgil) Al duiluassl) il gSall ands
Drynaria coronans s Crinum amoenum <\iyyy Aleuritopteris bicolor

I Sleti cuay g it T lga lagS clgalp T ULLEAILS Uls ylilipalss] s 448 98 2ises
1 otsips JisS P s 438 ghisis T Iy 58 o))

Jlast (hlass (hlas dasls cdnal) aglall 4US clgy dlasiyall aglally daal) <
Jla sl daals ¢ 5ol Aol aslall ol duanls] 2

uaidla

Oe RS 5 e S lgalatinls aliie plaia) @llia 5208 ClaliasS Ll GLSal Rl CLISHU Bl
Drynaria s <Crinum amoenum (CA) s <Aleuritopteris bicolor (AB) (i clils alasiul iy . (al )
Loc gall Akl ALl lisSall anis ) Ayl sda Cangs . Jl A il el Q) Scoronans (DC)
Suasl Qs a5 DC._siag CA @ilipag AB (sl cilialiivns (b 50V il abin dlad cails 1) daaly
glea e TLC shal sy chaalall A8basl) chlaaV)s (TLC) 4280 dadall L) silag ) 4k aladinly ol
L)l milball Ahadle cadiy o6:4:1) slarJsitinaraysho sl (e cude sl aladiuls F254 Ja Kol
Jslaas %10 cinySll Gmen %1 chanall 0ol Alasiuly Wygliis (Jiagili 3655 254) duawindl (358
as2ial¥1 20,5l CalS Aoty c¥gilly 538l (sginal oS Qs gyl 300SY) ilime LLEIDPPH
Cuelal 3al) s3I DPPH laal alasials 53uSY) clabiae Jlis Gk o5 il e ¢ S sl gb CasilSs
sina IAB 3)5Y IS aialy cuisibally c¥sually 2053580 SlSpe o (sgind sl el of bl
e bl gl Ll coelily (Glall paliiel (o ale /oS aile 6.94 + 398.861) gl (ye

i) Ll WRSUAB Gl alitie UK w3 5 58). Jafple s Sea(IC50 = 3.233 52830

Crinum Uy Aleuritopteris bicolor Gyl sy clalias (ol FbaS il A clalsy)
.Drynaria coronans s <amoenum

Llliiinigls Litd 41614 galeasif : Jesfpal) ciliall
gurusbliss@gmail.com

:2024/9/19 jiall alyd zolss 2024/5/22 Eiadd) el sl

- 565 -


mailto:gurusbliss@gmail.com

