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In Nepal, about 700 plant species have been reported to be used for the primary care of di�erent diseases. However, many of them
have not been studied yet for their scienti�c evidence. ­e main aim of this study is the quantitative analysis of �avonoids and
phenolic content, antioxidant, and antidiabetic activities of the extracts of four di�erent medicinal plants, namely, Pogostemon
benghalensis, Aleuritopteris bicolor, Crateva unilocularis, and Rungia pectinata growing in Nepal. ­e methanol extracts of plant
samples were prepared by the hot percolation method using the Soxhlet apparatus. ­e phytochemicals of the plant extracts were
analysed by colour di�erentiation methods using di�erent analytical reagents. ­e phenolic content was estimated by using
Folin–Ciocalteu’s phenol reagent and the �avonoid was estimated by the aluminium chloride colorimetric method. ­e 1,1-
diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging assay was used to evaluate the antioxidant potential. ­e α-amylase
enzyme inhibition activity was performed to evaluate the antidiabetic activity of plant extracts. ­e amount of total phenolics and
�avonoids content was found to be the highest in Pogostemon benghalensis (169.43± 3.58mg GAE/g and 65.2± 2.0mg QE/g),
respectively, which also showed the most potent free radical scavenging activity (IC50 35.92± 0.65 μg/mL). ­e extract of
Aleuritopteris bicolor showed the highest α-amylase inhibitory activity (IC50 651.58± 10.32 μg/mL) whereas Crateva unilocularis
and Pogostemon benghalensis exhibited moderate activity. ­e extract of Rungia pectinata showed the least activity towards
α-amylase inhibition. Some of the medicinal plants selected in this study showed high TPC and TFC values with potent biological
activities. To the best of our knowledge, these medicinal plants have the least exposure to their biological activities, and the results
provide scienti�c evidence for the traditional uses of these plants against diabetes and infectious diseases. However, a detailed
study can be performed in these plants to isolate the active chemical compounds and to evaluate in vivo pharmacological activities
to know the active drug candidates for the future drug development process.

1. Introduction

In Nepal people have been using medicinal plants and their
products as medicine since the Vedic period. Nepal is a small
landlocked country with natural and cultural diversity [1]. In
Nepal, it has been reported that more than 700 plant species
are to be used for medicinal purposes in the treatment of
di�erent human diseases [1–3]. However, a large number of
medicinal plants are not explored for their medicinal values
and have not yet been studied for their bioactive chemical
constituents and potential therapeutic activities. A large
number of medicinal plants have been used by ethnic people
for the treatment of di�erent diseases, but there is limited

information on their mechanism of action, dose frequency,
and side e�ects needed to know the scienti�c evidence [4, 5].
For this, we selected four traditionally used medicinal plants
and analysed their phytochemical constituents with some
biological activities.

In plants, the intermediate end products formed by the
process of cellular metabolism catalysed by di�erent en-
zymes are known as metabolites. In plants, primary me-
tabolites are required for growth and development whereas
secondary metabolites are not directly involved in growth
and development but are necessary for the plant defence
mechanism against enemies, environmental, and other cell
activities. ­e secondary metabolites of plants are steroids,
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terpenes, flavonoids, alkaloids, essential oils, phenolic
compounds, and so on. )ese secondary metabolites play a
significant role in the successful treatment of several hu-
man diseases contributing to drug discovery either in their
original or in the semisynthetic derivative form [6].
Polyphenols are found in most medicinal plants as sec-
ondary metabolites with potential anticancer, antioxidant,
antimicrobial, anti-inflammatory, and antiallergic activities
[7]. )e flavonoids act as anticancer, anti-inflammatory,
neuroprotective, and cardio-protective in human beings
[7]. In the discipline of cancer therapeutic, plant-derived
secondary metabolites hold great potential. Triterpenoid
saponins and isoflavones play a major role in folk medicine
due to their biological and pharmacological properties [8].
)e consumption of food enriched with isoflavonoids re-
duces the risk of various cancer diseases.)e vegetables and
fruits are rich in flavonoids and polyphenolic substances
categorised into flavonols, flavones, flavanones, and
biflavones, which play a significant role against different
human diseases [9].

Pogostemon benghalensis is a flowering plant belonging
to the family Lamiaceae. )e plant is used as an aphrodisiac,
antidepressant, and antibacterial, to treat indigestion, di-
arrhoea, food poisoning, vomiting, stomach difficulties,
cough, cold, typhoid fever, headache, and bodily discomfort.
)e oil extracted from this plant can be used for skin
problems, varicose veins, and haemorrhoids [10].

Aleuritopteris bicolor belongs to the family Pteridaceae
and likes to thrive in cool, gloomy areas [11]. Crateva
unilocularis belongs to the family Capparaceae, is widely
spread around the world at an altitude of 100–1800 meters
and is well-known for its anthelmintic properties. )e leaves
of this plant are used to treat sinusitis, stomach aches, and
hepatitis [12]. Rungia pectinata is a weedy plant with many
branches and tall stems. )e juice from the leaf of this plant
is a cooling agent and is used to treat smallpox in children.
External application of bruised leaves relieves painful in-
flammations and swellings. Plant juice may be used to cure
cuts and wounds, as well as a decoction used to treat measles
and gastrointestinal disorders [13].

)e secondary metabolites extracted from the plant parts
play a significant role against different infectious diseases,
diabetes, cancer, and oxidative stress in the human body.
Free radicals in the human body cause oxidative damage to
biomolecules, which can lead to numerous diseases, such as
atherosclerosis, ageing, cancer, diabetes mellitus, and in-
flammation. Plants have a wide range of free radical scav-
enging molecules, such as carotenoids, anthocyanins,
flavonoids, carotenoids, and vitamins [14].

Antioxidants are important in shielding biological sys-
tems against oxidative stress, which is linked to the devel-
opment of a variety of chronic illnesses and disorders.
Antioxidant supplements can help to mitigate the negative
effects of too much ROS (reactive oxygen species) by
stimulating the body’s defence mechanism. Synthetic anti-
oxidants are important in preventing oxidative stress, which
has been linked to the development of neurological illnesses
and chronic diseases. Synthetic antioxidants such as bu-
tylated hydroxytoluene, butylated hydroxyanisole, and

propyl gallate, on the other hand, have been linked to serious
adverse side effects. In recent years, the use of natural an-
tioxidants in food has grown in popularity [15–17].

Diabetes mellitus (DM) is a metabolic condition char-
acterized by persistent hyperglycemia and abnormalities in
carbohydrate, lipid, and protein metabolism caused by in-
sulin production, insulin action, or both (WHO, 1990). It is a
dangerous health disease that’s the world’s third-highest
leading cause of death [18].

)e prevalence of diabetes has been increasing globally.
Many antidiabetic synthetic drugs are available but the rate
of type 2 diabetes is increasing and also these drugs have so
many side effects that, have drawn special attention to the
necessity of safer, less costly, and more effective manage-
ment approaches [19]. )e α-amylase is an enzyme that
catalyses the breakdown of starch into sugar. )e α-amylase
hydrolyses dietary starch into trisaccharides and disaccha-
rides, which are then converted to glucose. )e α-amylase
inhibitor is a protein that forms a complex with mammalian
α-amylase and aids in the management of blood glucose
levels [20].

)e main aims of the present study were focused on the
phytochemical analysis, estimation of total phenolic and
flavonoid content, α-amylase inhibitory activity and the
evaluation of the free radical scavenging activity of these four
medicinal plants (Figure 1) grown in Nepal. To the best of
our knowledge, these plants are not well studied yet for their
biological activities along with the determination of total
phenolic and flavonoid content.

2. Materials and Methods

2.1. Chemicals. All the chemicals used in this study were of
laboratory grade. )e Folin–Ciocalteu’s phenol reagent
(FCR), α-amylase and acarbose were obtained from Sigma
Aldrich, St. Louis, MO, USA. )e solvent ethanol and
methanol (Qualigens Fine Chemicals) were purchased from
the local city of Kathmandu, Nepal. Sulphuric acid,
hydrochloric acid, aluminium chloride, sodium chloride,
sodium carbonate, dimethyl sulphoxide, potassium acetate,
disodium hydrogen phosphate dihydrate, and sodium
dihydrogen phosphate dihydrate ()ermo-Fisher Scientific
India) were purchased from Kathmandu, Nepal. quercetin
and gallic acid (Hi-media Laboratories) were procured from
the local city of Kathmandu, Nepal. )e 1,1-diphenyl-2-
picrylhydrazyl (DPPH), gallic acid and quercetin (Wako
Pure Chemicals, Osaka, Japan), were purchased from the
local city of Kathmandu, Nepal.

2.2. Collection and Identification of Plants. )e aerial parts of
four medicinal plants were collected from different localities
in Tadi municipality-4, Nuwakot district of Nepal during the
months of March/April 2020. )e plants were identified at
the National Herbarium and Plant Laboratory, Godawari,
Lalitpur, Nepal. )e voucher specimens of the plants were
submitted to the same department. )e voucher specimen
number, scientific name, and the local name of the plants are
displayed in Table 1.
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2.3. Extraction. ­e collected plant parts were washed
properly, shade dried, and ground into a �ne powder. ­e
powder (100 g) of the plants was kept in the thimble of the
Soxhlet apparatus for the hot extraction. After that, the
extracts were �ltered and concentrated in the rotatory
evaporator.­e percentage yield of the extracts (Table 2) was
calculated using the equation as follows [21]:

Yield(%) �
Weight of dried extract

Weight of dried plantmaterial
× 100. (1)

2.4. Phytochemical Analysis. ­e plant extracts were sub-
jected to a preliminary analysis to identify the absence or
presence of some plants’ secondary metabolites using dif-
ferent phytochemical tests [22].

2.5.DeterminationofTotalPhenolicContent (TPC). ­e total
phenolic content in the plant extracts was estimated by using
Folin–Ciocalteu’s phenol method described by [23] with a
slight modi�cation. In brief, 1mL of plant extract (1mg/mL)
was added to 5mL of distilled water, and into it 1mL of
Folin–Ciocalteu’s phenol was added. ­e 1mL of 10% (w/v)
Na2CO3 solution was added and allowed to keep for 1 h.
After that, the absorbance was measured at 725 nm using a
UV-visible spectrophotometer. ­e standard calibration
curve of gallic acid was constructed and TPC was calculated
in mg GAE/g of the extract [24]. All the experiments were
performed in triplicates (n� 3).

C �
cV

M
, (2)

where C�Total phenolic content in mg.GAE/g,
c� concentration of gallic acid established from the cali-
bration curve in mg/mL, V� volume of extract in mL and
M�weight of plant extract.

2.6. Determination of Total Flavonoid Content (TFC). ­e
total �avonoid content in the plant’s extract was estimated
by the aluminium chloride colorimetric method described
by Chang et al. [25] with a slight modi�cation. In this
method, 1mL of extract (1mg/mL) is added to 4mL of
distilled water, followed by the addition of 0.3mL of 5%
sodium nitrite solution. After that, 0.3mL of 20% alumin-
ium chloride is added and allowed to keep for 6min. Finally,
2mL of 1M sodium hydroxide was added. ­e absorbance
of the resulting mixture solution was measured at 510 nm
with the help of a UV-visible spectrophotometer. A cali-
bration curve of quercetin was used to calculate the TFC,
which was expressed as mg QE/g of the extract [24]. All the
experiments were performed in triplicates. ­e equation
used to calculate the TFC is given below:

C �
cV

M
, (3)

where C�Total �avonoid content compounds in mg GAE/g,
c� concentration of gallic acid established from the cali-
bration curve in mg/mL, V� volume of extract in mL and
M�weight of plant extract.

2.7. Evaluation of Antioxidant Activity. ­e antioxidant
activity of plant extracts was evaluated by a rapid, simple,
and inexpensive method using the free radical 1,1-diphenyl-
2-picrylhydrazyl (DPPH). ­e antioxidant activity of the
extracts was determined by using a 96-well plate reader with
a slight modi�cation of the colorimetric method described
by Sabudak et al. [26] and Subedi et al. [27]. ­e stock
solution of plant extracts was prepared by dissolving 1mg of
plant extracts in 1mL of dimethyl sulfoxide (DMSO). ­e
�nal concentrations of 10, 25, 50, 75, and 100 μg/mL were
prepared by the serial dilution of stock solution in methanol.
Ascorbic acid was used as a positive control and methanol as
a negative control. ­e positive control, negative control,

Pogostemon benghalensis Aleuritopteris bicolor Crateva unilocularis Rungia pectinata

Figure 1: Plant samples used in the study.

Table 1: List of plants used in the study, local name, voucher specimen no., and scienti�c name.

S. N. Voucher specimen no. Scienti�c name (family) Local name
1. LKP1 (KATH) Pogostemon benghalensis (Burm. f.) Kuntze Rudhilo
2. LKP2 (KATH) Aleuritopteris bicolor (Roxb.) Fraser-Jenk. Ranisinka
3. LKP3 (KATH) Crateva unilocularis Buch-Ham. Siplighan
4. LKP4 (KATH) Rungia pectinata (L.) Nees Ukuchi jhar
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and plant extract were loaded at 100 μL of 96 well plate
readers in triplicates. )en, 100 μL of DPPH solution was
added to each well. )en, it was incubated for 30 minutes in
dark. After 30 minutes, absorbance was measured at 517 nm
using a UV-visible spectrophotometer.

)e scavenging activity of each sample against DPPH
free radical was calculated using the equation, scavenging
activity (%)� [(Ac− As)/Ac]× 100 [24]. Here,
Ac� absorbance of the control and As� absorbance of the
sample. )e IC50 was calculated graphically by plotting the
concentration of plant extract against the percentage scav-
enging. All experiments were performed in triplicates.

2.8. Determination of Antidiabetic Activity

2.8.1. α-Amylase Inhibition Assay. )e α-amylase inhibitory
activity was studied through the starch iodine procedure

with a slight modification [28]. )e experiment was carried
out in a 96-well microplate in which the final concentrations
of 39.06, 78.13, 156.25, 312.5, 625, and 1250 μg/mL solutions
were prepared by two-fold dilution using 50% DMSO as
solvent. To the total assay mixture, 20 μL enzyme, 20 μL plant
extract (acarbose in the case of control), and 10 μL sodium
phosphate buffer (pH 6.9 with 6mM NaCl) were added and
incubated at 37°C for 10 minutes. After preincubation, 30 μL
of 0.5% starch was added, and it was again incubated at 37°C
for 15 minutes. After that, 20 μL of 1M HCl was added
followed by the addition of 100 μL of 1% iodine reagent. )e
absorbance of the resulting mixture was measured at
620 nm. )e control represents 100% enzyme activity
without any crude extract (in place of the extract buffer
solution, was added to maintain the volume).)e percentage
inhibition of α-amylase was calculated using the following
relation.

%Enzyme activity(EA) �
Absorbance starch − absorbance sample

Absorbance starch − absobance(starch − enzyme)
× 100,

Inhibition(%) � 100 − EA.

(4)

)e inhibitory concentration (IC50) was calculated
graphically, which is the concentration of the sample re-
quired for a 50% inhibition of the enzyme. All the experi-
ments were performed in triplicates.

2.9. Statistical Analysis. All the experimental data were
measured in triplicates (n� 3) and the results were presented
as mean± SD. )e IC50 values were calculated using Graph
Pad Prism version 9.0.0 (121). )e TPC and TFC were
calculated by using Microsoft Excel 2007.

3. Results and Discussion

3.1. Yields of Plant Extracts. )e percentage yield of the plant
extracts is shown in (Table 2).

)e percentage yield of plant extracts ranges from
6.33% to 17.89%. )e highest percentage yield was ob-
tained in Pogostemon benghalensis and the lowest in
Rungia pectinata. )e percentage yield of remaining plant
extracts was found between these two extremes. )e re-
sults show the plants are rich sources of secondary me-
tabolites and could be used as the source to isolate the
compounds that could be a drug candidate for the future
drug development process.

3.2. Phytochemical Analysis. )e major secondary metab-
olites present in the plant extracts are shown in Table 3.

)e methanolic extract of Pogostemon benghalensis
showed a positive test for tannins flavonoids, alkaloids,
glycosides, polyphenols, reducing sugar, coumarins, sapo-
nins, and terpenoids. It has been reported that Pogostemon
benghalensis showed a positive test for flavonoids, alkaloids,
saponins, phenolic compounds, terpenoids, and steroids
[29]. Secondary metabolites reported in the extract of
Crateva unilocularis were alkaloids, flavonoids, tannins and
phenolic compounds [30]. Secondary metabolites such as
amino acids, glycosides, phenolic, terpenes, phytosterols,
tannins, flavonoids, and carbohydrates were reported in
Rungia pectinate [31].

3.3.TotalPhenolic andFlavonoidContent. )e total phenolic
content (TPC) in the plant extract was calculated by using
the relationship as (y� 0.007x+ 0.004, R2 � 0.992). )e total
flavonoid content (TFC) was also calculated by using the
relationship as (y� 0.005x+ 0.002, R2 � 0.994) shown in
Figure 2.

)e total phenolic content and flavonoid content was
expressed in mg GAE/g of dry extract and mg QE/g of dry
extract, respectively. )e TPC and TFC of plant extracts are
shown in Table 4.

Table 2: )e list of plants selected for the study, quantity of extracts and yield values.

Plant samples/extracts Quantity of sample (g) Quantity of extract (g) Colour of extract Percentage yield
Pogostemon benghalensis 100 17.89 Black 17.89
Aleuritopteris bicolor 100 11.08 Black 11.08
Crateva unilocularis 100 7.79 Yellow 7.79
Rungia pectinata 100 6.33 Dark green 6.33
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­e total phenolic content in the plant extracts ranges
from 169.43± 3.58 to 105.71± 0.57mg GAE/g dry weight.
­e plant extract of Pogostemon benghalensis showed the
highest (169.43± 3.58mg GAE/g) and Aleuritopteris bicolor
showed the lowest (105.71± 0.57mg GAE/g) TPC among
these four medicinal plants.­e total phenolic content in the
rest of the plant extracts lies in between these two extreme
values. In comparing the TFC of four plant extracts, it ranges
from 47.87± 2.57 to 65.2± 2.0mg QE/g dry weight. ­e
methanolic extract of Pogostemon benghalensis showed the
highest (65.2± 2.0mg QE/g) and the extract of Rungia
pectinata showed the lowest (47.87± 2.57mg QE/g) TFC
whereas, the other two plant extracts showed a moderate
amount of TFC.

3.4. Antioxidant Activity. ­e results of antioxidant activity
are shown in Table 5, in which the DPPH radical scavenging
potential of plant extracts is expressed as IC50 (μg/mL). ­e
radical scavenging activities showed a varying degree of
antioxidant property of plant extracts, of which Pogostemon
benghalensis exhibited the highest percentage of scavenging
with an IC50 35.921± 0.65 μg/mL followed by Crateva uni-
locularis with IC50 value 67.55± 0.70 μg/mL. All the plant
extracts showed dose-dependent scavenging activity in
which the results were compared to the positive control,
ascorbic acid (IC50�17.42± 0.30 μg/mL).

­e percentage of radical scavenging against the con-
centration of plant extracts is shown in Figure 3.

3.5. α-Amylase Inhibitory Activity. ­e results of α-amylase
inhibition activity are shown in Table 6. Among the four
tested plant extracts, Aleuritopteris bicolor showed moderate
α-amylase inhibitory activity with IC50 651.58± 10.32 μg/mL
whereas the Rungia pectinate exhibited the lowest inhibitory
activity with IC50 1149.98± 12.62 μg/mL. ­e Aleuritopteris
bicolor could be a good source of natural antidiabetic
compounds.

Table 3: Phytochemical analysis of the plant extracts.

Group of compounds Pogostemon benghalensis Aleuritopteris bicolor Crateva unilocularis Rungia pectinata
Alkaloids + − + +
Saponins + − + -
Polyphenols + + + +
Diterpenes + − + -
Glycosides + + + +
Coumarins + + + +
Tannins + − + +
Flavonoids + + + +
Reducing sugar + + − +
+� presence, − � absence.
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Figure 2: Standard calibration curves of gallic acid and quercetin. (a) Calibration curve of standard gallic acid (b) calibration curve of
standard quercetin.

Table 4: ­e TPC and TFC values of the plant extracts.

Plant samples/extracts TPC (mg GAE/g) TFC (mg QE/g)
Pogostemon benghalensis 169.43± 3.58 65.2± 2.0
Aleuritopteris bicolor 105.71± 0.57 48.27± 2.27
Crateva unilocularis 143.52± 0.87 57.47± 1.51
Rungia pectinata 111.52± 1.57 47.87± 2.57

Table 5: IC50 values against the DPPH free radical scavenging
activity of the plant extracts.

Plant samples IC50 for DPPH radical scavenging
(μg/mL)

Pogostemon benghalensis 35.92± 0.65
Aleuritopteris bicolor 87.72± 2.32
Crateva unilocularis 67.55± 0.70
Rungia pectinata 98.18± 2.41
∗Ascorbic acid 17.42± 0.30
Note: values are the mean± SD (n� 3), ∗ � positive control.
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­e percentage inhibition of α-amylase against the
concentration of plant extracts is shown in Figure 4.

4. Discussion

­is study was conducted to evaluate the antioxidant activity,
α-amylase inhibitory activity, estimation of the total phenolic,
and �avonoid content in the four medicinal plants growing in
Nepal, but are poorly explored for their biological activities.
­e results of this study showed that the plants are rich
sources of secondary metabolites, rich in total phenolic and
�avonoid content, potent natural antioxidants, and moderate
towards α-amylase inhibitory activities. Phenolic and �avo-
noid compounds are widely distributed in plants and are
included in the human diet, having antioxidant, antidiabetic,
and various other medicinal properties. Flavonoids are the
largest class of naturally occurring compounds and are re-
ported to have various biological activities [32]. Pandey et al.
[33] reported the anthelminthic activity of methanolic extract
of Crateva unilocularis in Pheretima posthuma. ­e results of
the present study showed that plants are good sources of plant
secondary metabolites such as alkaloids, saponins, polyphe-
nols, diterpenes, glycosides, coumarins, tannins, �avonoids,
and reducing sugar. ­e total phenolic and �avonoid content
were found to be higher in Pogostemon benghalensis

(169.43± 3.58mgGAE/g and 65.2± 2.0mgQE/g) respectively
(Table 4). Phenolic and �avonoid compounds with unsub-
stituted hydroxyl groups have been recognised as potential
free radicals scavengers [34, 35]. ­e result of DPPH radical
scavenging activity showed that the plant extract of Pogos-
temon benghalensis was found to be the potent source of
natural antioxidants of IC50 35.92± 0.65 μg/mL whereas the
rest of the plants were found to have moderate radical
scavenging activity. Karle and Saswade [36] reported the
antioxidant activity of this plant in �ve di�erent solvents such
as petroleum ether, chloroform, acetone, ethanol, and water.
Among these, the ethanol extract exhibited the highest an-
tioxidant activity. ­e essential oil extracted from the same
plant was found active against the Staphylococcus aureus.­e
α-amylase inhibitors slow down the hydrolysis of α-linked
polysaccharides such as starch and glycogen, which ultimately
delays the absorption of glucose in blood [37]. In this study,
the extract of Aleuritopteris bicolor IC50 651.58± 10.32 μg/mL
showed moderate α-amylase inhibition activity. ­e rest of
the plant extracts showed poor inhibition against α-amylase.

Results of this study suggested that the plant extracts
contain secondary metabolites that are capable of donating
hydrogen to the free radicals generated in our body to
scavenge the potential damage. Free radicals such as su-
peroxide [38], hydroxyl radicals as well as singlet oxygen
species contribute to oxidative stress [39]. ­e present study
correlates the capacity of the phenolic and �avonoid com-
pounds to scavenge the free radical, suggesting its antioxi-
dant potential. It has been reported that phenolic and
�avonoid derivatives naturally occurring in plants are
thought to have a positive e�ect on human health. ­ese
phenolic and �avonoid derivatives have shown a wide range
of antibacterial, antiviral, anti-in�ammatory, anticancer,
and antiallergic activities [40, 41]. Generally, �avonoid-rich
plant extracts scavenge most of the oxidising molecules,

Table 6: ­e IC50 values of plant extracts on inhibition of
α-amylase.

Plant samples IC50 for the α-amylase inhibition
(μg/mL)

Pogostemon benghalensis 1021.09± 29.05
Aleuritopteris bicolor 651.58± 10.32
Crateva unilocularis 801.44± 6.00
Rungia pectinata 1149.98± 12.62
∗Acarbose 107.47± 1.38
Note: values are the mean± SD (n� 3), ∗ � positive control.
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Figure 4: α-amylase inhibitory activity of plant extracts and
standard acarbose.
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Figure 3: Comparison of percentage radical scavenging of ascorbic
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including singlet oxygen, and various free radicals, generated
in the human body [42].

5. Conclusions

In the present study, four medicinal plants growing in Nepal
were analysed for their phytochemical constituents, free
radical scavenging activity, estimation of total phenolic and
flavonoid content, and α-amylase enzyme inhibitory activ-
ities. From the results of this study, it can be concluded that
plant extracts of Pogostemon benghalensis and Crateva
unilocularis were found to possess strong antioxidant ac-
tivity and a higher content of total phenolics and flavonoids.
)e α-amylase inhibitory activity of Aleuritopteris bicolor
and Crateva unilocularis was found to be higher among the
tested plant samples, whereas Pogostemon benghalensis and
Rungia pectinata exhibited moderate activity. )ese me-
dicinal plants are not well explored for their biological
properties, and further studies should focus on the bioassay-
guided isolation of chemical compounds and in vivo bio-
activity evaluations.

Data Availability

)e data used to support the findings of this study are
available from the corresponding author upon reasonable
request.

Conflicts of Interest

)e authors declare that they have no conflicts of interest.

Acknowledgments

)e authors are grateful to the Central Department of
Chemistry, Tribhuvan University for the laboratory facilities
and are thankful to Til Kumari )apa, National Herbarium
and Plant Laboratories Godawori-5, Lalitpur, Nepal for the
identification of the plants.

References

[1] H. P. Devkota, A. Adhikari-Devkota, A. Takano, S. Yahara,
and P. Basnet, “HPLC and TLC fingerprints of selected
Nepalese natural medicines and medicinal Plants,” Journal of
Nepal Pharmaceutical Association, vol. 28, pp. 1–11, 2017.

[2] N. P. Manandhar, Plants and People of Nepal, Timber Press,
Inc, Portland, OR, USA, 2002.

[3] T. Watanabe, K. R. Rajbhandari, K. J. Malla, H. P. Devkota,
and S. A. Yahara, “Handbook of Medicinal Plants of Nepal”
Supplement I, Kobfai Publ. Project, Kanagawa, Japan, 2013.

[4] M. Sermakkani and V. )angapandian, “GC-MS analysis of
Cassia italica leaf methanol extract,” Asian Journal of Phar-
maceutical and Clinical Research, vol. 5, no. 2, pp. 90–94, 2012.

[5] J. B. Calixto, “)e role of natural products in modern drug
discovery,” Anais da Academia Brasileira de Ciencias, vol. 91,
no. Suppl 3, Article ID e20190105, 2019.

[6] Z. Saba, S. Iqra, R. Azhar et al., “A multifunctional natural
compound with potential anticancer, antioxidant and anti-
inflammatory activities,” Mini Reviews in Medicinal Chem-
istry, vol. 21, no. 18, pp. 2747–2763, 2021.

[7] B. Nageen, I. Sarfraz, A. Rasul et al., “Eupatilin: a natural
pharmacologically active flavone compound with its wide
range applications,” Journal of Asian Natural Products Re-
search, vol. 22, no. 1, pp. 1–16, 2020.

[8] D. Jiang, A. Rasul, R. Batool et al., “Potential anticancer
properties and mechanisms of action of formononetin,”
BioMed Research International, vol. 2019, Article ID 5854315,
11 pages, 2019.

[9] M. Adnan, A. Rasul, G. Hussain et al., “Ginkgetin: a natural
biflavone with versatile pharmacological activities,” Food and
Chemical Toxicology, vol. 145, Article ID 111642, 2020.

[10] P. Saikia and M. L. Khan, “Diversity of medicinal plants and
their uses in homegardens of Upper Assam, Northeast India,”
Asian Journal of Pharmaceutical and Biological Research,
vol. 1, no. 3, pp. 296–309, 2011.

[11] R. N. Kachhiyapatel, A. P. Singh, V. M. Raole, and
K. S. Rajput, “Distribution and occurrence of some ter-
idophytes in Gujarat: a new record for the state,” Journal of the
Indian Botanical Society, vol. 94, pp. 236–244, 2015.

[12] N. P. Manandhar, Plants and People of Nepal, Timber Press,
Inc, Portland, OR, USA, 2002.

[13] K. M. Nadkarni, Indian Materia Medica, Popular Prakashan,
Mumbai, India, 2002.

[14] Y. Z. Zhu, S. H. Huang, B. K. H. Tan, J. Sun, M. Whiteman,
and Y. C. Zhu, “Antioxidants in Chinese herbal medicines: a
biochemical perspective,” Natural Product Reports, vol. 21,
no. 4, pp. 478–489, 2004.

[15] D. Mohana, S.)ippeswamy, K. Manjunath, and R. Abhishek,
“Antioxidant properties of some selected Indian medicinal
plants: their correlation with total phenolic contents,” In-
ternational Journal of Green Pharmacy, vol. 7, no. 2,
pp. 117–121, 2013.

[16] A. H. Ebrahimabadi, E. H. Ebrahimabadi, Z. Djafari-Bidgoli,
F. J. Kashi, A. Mazoochi, and H. Batooli, “Composition and
antioxidant and antimicrobial activity of the essential oil and
extracts of Stachys inflata benth from Iran,” Food Chemistry,
vol. 119, no. 2, pp. 452–458, 2010.

[17] M. Trigui, A. B. Hsouna, S. Tounsi, and S. Jaoua, “Chemical
composition and evaluation of antioxidant and antimicrobial
activities of Tunisian@ymelaea hirsuta with special reference
to its mode of action,” Industrial Crops and Products, vol. 41,
pp. 150–157, 2013.

[18] E. Sucharitha and M. Estari, “Evalution of antidibetic activity
of medicinal plant extracts used by tribal communities in rural
areas of Warangal district, Andhra Pradesh, India,” Biology
and Medicine, vol. 5, no. 1, pp. 20–25, 2013.

[19] R. C. Gupta, D. Chang, S. Nammi, A. Bensoussan, K. Bilinski,
and B. D. Roufogalis, “Interactions between antidiabetic drugs
and herbs: an overview of mechanisms of action and clinical
implications,” Diabetology & Metabolic Syndrome, vol. 9,
no. 1, 2017.

[20] P. M. Sales, P. M. Souza, L. A. Simeoni, P. O. Magalhães, and
D. Silveira, “α-amylase inhibitors: a review of raw material
and isolated compounds from plant source,” Journal of
Pharmacy & Pharmaceutical Sciences, vol. 15, no. 1,
pp. 141–183, 2012.

[21] A. I. Dirar, D. H. M. Alsaadi, M. Wada, M. A. Mohamed,
T. Watanabe, and H. P. Devkota, “Effects of extraction sol-
vents on total phenolic and flavonoid contents and biological
activities of extracts from Sudanese medicinal plants,” South
African Journal of Botany, vol. 120, pp. 261–267, 2019.

[22] S. Bhatnagar, S. Sahoo, A. K. Mohapatra, and D. R. Behera,
“Phytochemical analysis, antioxidant and cytotoxic activity of
medicinal plant Combretum roxburghii (family:

)e Scientific World Journal 7



combretaceae),” International Journal of Drug Development &
Research, vol. 4, pp. 193–202, 2012.

[23] B. Hazra, S. Biswas, and N. Mandal, “Antioxidant and free
radical scavenging activity of Spondias pinnata,” BMC
Complementary and Alternative Medicine, vol. 8, no. 1, 2008.

[24] M. F. A. Bakar, F. A. Karim, M. Suleiman, A. Isha, and
A. Rahmat, “Phytochemical constituents, antioxidant and
antiproliferative properties of a liverwort, Lepidozia bor-
neensis stephani from mount Kinabalu, Sabah, Malaysia,”
Evidence-Based Complementary and Alternative Medicine,
vol. 2015, Article ID 936215, 9 pages, 2015.

[25] C. Chang,M. Yang, H.Wen, and J. Chern, “Estimation of total
flavonoid content in propol by two complementary colori-
metric methods,” Journal of Food and Drug Analysis, vol. 10,
no. 3, pp. 178–182, 2002.

[26] T. Sabudak, O. Demirkiran, M. Ozturk, and G. Topcu,
“Phenolic compounds from Trifolium echinatum Bieb. and
investigation of their tyrosinase inhibitory and antioxidant
activities,” Phytochemistry, vol. 96, pp. 305–311, 2013.

[27] A. Subedi, M. P. Amatya, T. M. Shrestha, S. K. Mishra, and
B. M. Pokhrel, “Antioxidant and antibacterial activity of
methanolic extract of machilus odoratissima,” Kathmandu
University Journal of Science, Engineering and Technology,
vol. 8, no. 1, pp. 73–80, 1970.

[28] Z. Xiao, R. Storms, and A. Tsang, “A quantitative starch-
iodine method for measuring alpha-amylase and glucoamy-
lase activities,” Analytical Biochemistry, vol. 351, no. 1,
pp. 146–148, 2006.

[29] M. S. Patel, B. V. Antala, E. Dowerah, R. Senthilkumar, and
M. Lahkar, “Antitumor activity of pogostemon benghalensis
linn. onehrlichascites carcinomatumor bearing mice,” Journal
of Cancer Research and @erapeutics, vol. 10, no. 4,
pp. 1071–1075, 2014.

[30] H. P. Chhetri, N. S. Yogol, J. Sherchan, A. Kc, S. Mansoor, and
P. )apa, “Phytochemical and antimicrobial evaluations of
some medicinal plants of Nepal,” Kathmandu University
Journal of Science, Engineering and Technology, vol. 4, no. 1,
pp. 49–54, 1970.

[31] S. R. Swain, B. N. Sinha, and P. N. Murthy, “Subchronic
toxicity studies of the hydroalcoholic extract of Rungia pec-
tinata leaves,” Pharmacologyonline, vol. 2, pp. 461–466, 2008.

[32] B. John, C. T. Sulaiman, S. George, and V. R. K. Reddy, “Total
phenolic and flavonoids in selected medicinal plants from
Kerala,” International Journal of Pharmacy and Pharmaceu-
tical Sciences, vol. 6, pp. 406–408, 2014.

[33] K. H. Pandey, P. Khadka, S. K. )apa, P. Baral, A. Pandit, and
S. Panta, “Analysis of anthelmintic activity of Crateva uni-
locularis BUCH.-HAM. Leaf,”World Journal of Pharmacy and
Pharmaceutical Sciences, vol. 2, no. 6, pp. 4443–4448, 2013.

[34] M. A. Hossain, M. D. Shah, C. Gnanaraj, and M. Iqbal, “In
vitro total phenolics, flavonoids contents and antioxidant
activity of essential oil, various organic extracts from the
leaves of tropical medicinal plant Tetrastigma from Sabah,”
Asian Pacific Journal of Tropical Medicine, vol. 4, no. 9,
pp. 717–721, 2011.

[35] A. Adhikari-Devkota, S. M. I. Elbashir, T. Watanabe, and
H. P. Devkota, “Chemical constituents from the flowers of
Satsuma Mandarin and their free radical scavenging and
α-glucosidase inhibitory activities,”Natural Product Research,
vol. 33, no. 11, pp. 1670–1673, 2019.

[36] B. A. Karle and R. R. Sasawade, “Study of antioxidant activity
of some selected medicinal plants,” International Journal of
Research and Analytical Reviews, vol. 6, no. 2, pp. 645–647,
2019.

[37] W. Kang, Y. Song, and X. Gu, “α-glucosidase inhibitory in
vitro and antidiabetic activity in vivo of Osmanthus fragrans,”
Journal of Medicinal Plants Research, vol. 6, pp. 2850–2856,
2012.

[38] C. Q. Alves, J. M. David, J. P. David, M. V. Bahia, and
R. M. Aguiar, “Methods for determination of in vitro anti-
oxidant activity for extracts and organic compounds,” Quı́-
mica Nova, vol. 33, no. 10, pp. 2202–2210, 2010.

[39] A. S. Meyer and A. Isaksen, “Application of enzymes as food
antioxidants,” Trends in Food Science & Technology, vol. 6,
no. 9, pp. 300–304, 1995.

[40] G. Di Carlo, N. Mascolo, A. A. Izzo, and F. Capasso, “Fla-
vonoids: old and new aspects of a class of natural therapeutic
drugs,” Life Sciences, vol. 65, no. 4, pp. 337–353, 1999.

[41] P. Montoro, A. Braca, C. Pizza, and N. De Tommasi,
“Structure-antioxidant activity relationships of flavonoids
isolated from different plant species,” Food Chemistry, vol. 92,
no. 2, pp. 349–355, 2005.

[42] L. Bravo, “Polyphenols: chemistry, dietary sources, meta-
bolism and nutritional significance,” Nutrition Reviews,
vol. 56, no. 11, pp. 317–333, 2009.

8 )e Scientific World Journal


