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Abstract
The emergence of antibiotic-resistant microorganisms poses a significant challenge in clinical practice by

complicating treatment options for infections. Exploring natural products as alternative drugs:presents a
promising approach to addressing these issues. Medicinal plants, acknowledged by the World Health
Organization (WHO) as a preferred and safest source of various medicines, have gained considerable
attention. Therefore, this study was conducted to investigate the phytochemical constituents, antioxidant
properties, anti-nutrient content, and antimicrobial activities of Morindalucinda, Solanum erianthun, and
Dryopteris expansa The phytochemical analysis indicates that. while flavonoids, saponins, and reducing
sugars are common across the studied plants, Morinda lucida and Dryopterisexpansa exhibit higher
levels of saponins and the present of alkaloids, suggesting potential-unique medicinal properties. The

antimicrobial study revealed that the aqueous leaf extract of Morinda lucida made [Streptococcus

at 5.50 mg/100 g, while Solanum erianthum had the highest cyanide content at 6.89 mg/100 g. Dryopteris
expansa exhibited the lowest levels of oxalates and phytates, with values of 0.28 mg and 0.20%,
respectively. The results of this study..demonstrate that each of these plants possesses significant
potential as antimicrobial ‘agents and antioxidants, with low toxicity levels. Consequently, they hold

promise for medicinal applications and drug development.

Keywords: Antimicrobial Resistance, Antioxidant Properties, Medicinal Plants, Natural Products, Anti-
Nutrient Content

Introductions
In recent years, there has been a growing interest in exploring the bioactive properties of plant extracts

for their potential health benefits. Among the diverse array of plants studied, Morinda lucida, Solanum
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erianthun, and Dryopteris expansa have garnered attention due to their rich phytochemical profiles
[1,2,3]. These plants are recognized for containing phytochemicals such as flavonoids, saponins, and
alkaloids, which possess antioxidant properties capable of neutralizing harmful free radicals and
protecting against oxidative stress-related diseases [4]. Beyond their therapeutic applications, these
compounds also serve as valuable precursors for synthesizing pharmaceutical drugs [5]. Throughout
history, traditional medicines have relied heavily on natural products, and today, plants are increasingly
recognized as a source for discovering new drugs [6]. Compared to synthetic drugs, plant-based
phytochemicals such as phenols, alkaloids, coumarins, and terpenes offer potent agents capable of
combating multidrug-resistant microbial strains. These phytochemicals exhibit diverse medicinal
properties and can target mechanisms of drug resistance, including bacterial. cell communication,
membrane proteins, efflux pumps, and biofilm formation [7].

Morinda lucida, abundantly found in the tropical regions ‘of Central and:West Africa, is a prominent
medicinal plant widely utilized in African traditional medicine [8,9,10]. Belonging to the family Rubiaceae,
it is an evergreen shrub that can reach heights of up to 18 meters [11]. The leaves are typically 7-15 cm
long and 3.5-7.5 cm wide, forming a glossy foliage. Various parts of M. lucida, including the leaves,
seeds, twigs, and stem bark, have been traditionally used across Africa to treat a wide range of ailments
such as inflammation, typhoid fever,: diabetes, abdominal pains, dysmenorrhea, splenomegaly,
helminthiasis, trypanosomiasis, and sickle cell disease [12]. These ethnomedicinal properties have led
several researchers to investigate:the phytochemical, antioxidant, antimicrobial, anti-inflammatory and
anti-diabetes characteristics of various parts of the plant though with inconsistent results with respect to
phytochemical contents, antimicrobial activity and acute toxicity [13,14,15].

Solanum erianthum;ialso known as the potato tree, is a significant source of natural antioxidants, which
play a crucial role in mitigating various oxidative stresses [16]. Belonging to the family Solanaceae, it is a
fast-growing evergreen shrub or small tree, reaching heights of 4 to 10 meters with stems up to 20 cm in
diameter. The plant is unarmed and densely covered with woolly, soft stellate hairs [17]. In West Africa, a

decoction of Solanum erianthumleaves |ig traditionally used Solanum erianthumas a diuretic and purgative
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medicinal uses, particularly for skin diseases and stomach-related ailments [19]. Research has
demonstrated that contains phytochemicals with potent antioxidant activities, effectively preventing or
reducing oxidative stress [20].

Dryopteris expansa, belonging to the family Dryopteridaceae and commonly known as Spreading Wood
Fern, is a deciduous fern native to cool temperate and subarctic regions of the Northern Hemisphere,
including Spain and Greece. This fern species has been traditionally harvested from the wild for local

consumption as food nd| medicine, and as a source of materials. Pteridophytes, incliding.ferns like

including Unani, Ayurvedic, and homeopathic practices [21]. These plants have evolved diverse

morphological characteristics and secondary metabolites to thrive in._harsh terrestrial environments.

applications. These phytochemicals could serve as supplements alongside traditional antibiotics, showing

promising activity against multidrug-resistant bacterial strains [22].While extensive studies specifically on

diarrhea [23]. Hence, exploring the phytochemical constituents, antioxidant properties, anti—nutriends]r_,,,,/—

contents, and antimicrobial activities of these plants will provide insights into their therapeutic
applications.

Methods and materials

obtained from Anchor University, Ayobo, Lagos State, Nigeria. The leaves were sourced from various
sites-within the location between July and September 2020 by detaching large quantities of leaves from
the plants: The plants were authenticated at the Plant Science Department of Ekiti State University, Ado-

Ekiti, Nigeria by the Chief Technologist with voucher numbers UHAE 2020066 [Morinda lucida [Benth

Presl) Fraser-Jenkins & Jermy. The leaves of the plants were cleansed and air-dried in the open
laboratory, crushed, and subsequently ground to powder separately with a Marlex Excella laboratory

blender.
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Phytochemical and in vitro antioxidant analyses of Morinda Lucinda, Solanum Erianthun, and
Dryopteris Expansa,

Preparation of plant extract

20 g of each plant leaf was weighed and blended in 100 mL of distilled water and filteredto -1 Comment [h22]: The new paragraph should not
btain th uti hich d for the d . . f th . start with a figure/value/number rather should be
obtain the aqueous solution which was used for the determination of the various parameters. started with alphabets/letters. Thus, the statement

can be rephrased as A 20g of ............

Phytochemical screening

The qualitative phytochemical screening of [flavonoids, saponins, alkaloids, and reducing sugar] was
conducted using the methods described by Sofowora [24] and Trease & Evans [25] to identify the active
constituents.

Determination of 2,2 Dipheny1-2-picrylhydrazyl (DPPH) free radical scavenging ability

The 1,1- diphenyl-2-picryhydrazyl (DPPH) free radical scavenging ability of the extract was determined
using the modified method of Gyamfi [26]. Briefly, 1.0 mL of different cencentrations (20, 40, and 80
mg/mL) of the extracts were placed in respective test tubes. A 1.0 mL of 0.1 mM methanolic DPPH
solution was added to the samples. These samples were vortexed and incubated in the dark at room
temperature for 30 minutes. The respective solutions were thoroughly mixed and incubated in the dark for
30 minutes before measuring absorbance at 516 nm. Decreased.absorbance of the sample indicated
DPPH free radical scavenging capability. Distilled water was replaced for the extract in the control.
Percentage radical scavenging ability was calculated using-the following expression:

% DPPH radical scavenging ability =1 —AbS sampie; ADS control x 100

Determination of Nitric Oxide (NO) radical scavenging ability

The modified methods of Baliga [27] wete used to determine the nitric oxide radical scavenging ability.
Sodium nitroprusside in aqueous solution at physiological pH 7.0 spontaneously generated NO, which
interacted with oxygen to produce nitrite ions that were estimated by the use of Greiss reagent [1.0 mL
sulfanilic acid reagent (0.33%) prepared in 20% glacial acetic acid at room temperature for 5 minutes with
1 mL of naphthyl ethylenediamine dichloride (0.1% wi/v)]. The reaction mixture contained 2.0 mL of 5 mM

sodium nitroprusside in phosphate-saline solution, 0.2 ml of the extract, and 0.5 mL of the Greiss reagent.

spectrophotometer and radical scavenging ability was determined.

Nitric oxide radical seavenging ability = (AbScontrol — ADSsample/ADSconiol) X 100.

Determination of ferric-reducing antioxidant power (FRAP)

The reducing property of the three aqueous extracts of the leaves was determined by the modified
method of Pulido [28]. This method is based on the reduction of (Fe*") ferricyanide in stoichiometric
excess relative to the antioxidants. Different concentrations of the aqueous extract of the sample and its
various fractions (10-50 pg/mL) were added to 1.0 mL of 200mM of sodium phosphate buffer pH 6.6 and
1.0 mL of 1% potassium ferricyanide. [Ks;Fe (CN)s]. The mixture was incubated at 50°C for 20 min,
thereafter 1.0 mL of freshly prepared 10% TCA was quickly added and centrifuged at 2000 rpm for 10

min, 1.0 mL of the supernatant was mixed with 1.0 mL of distilled water and 0.25 mL of 0.1% of



FeClzsolution was added. Distilled water was used for blank without the test sample while the control
solution contained all other reagents except the 0.1% potassium ferricyanide. Absorbances of these
mixtures were measured at 700 nm using a spectrophotometer. Decreased absorbance indicated ferric
reducing power capability of the sample. The percentage ferric reducing antioxidant power (%) was
subsequently calculated = (AbScontrol — ADSsampi€) /ADScontrol] X 100.

Determination of total flavonoid

The total flavonoid content of the three aqueous extracts was determined using a colorimeter assay
method developed by Bao [29]. A 0.2 mL of the extract was added to 0.3 mL of 5% NaNO3 at zero time.
After 5 min, 0.6mL of 10% AICl; was added and after 6 mins, 2 mL of 1M NaOH, solution-was added to
the mixture followed by the addition of 2.1 mL of distilled water. Absorbance was read at 510 nm against
the reagent blank and flavonoid content was expressed as mg gallic acid equivalent: Y = 0.005x + 0.464
(R2 =0.961) mg of GAE/mg of dry extract

The anti-nutrient analyses of the plants

The anti-nutrient analyses of phytate were done according to the Wheeler and Ferrel method [30], oxalate
by the procedure of Day and Underwood [31] while the method of AOAC [32] was used to determine the
total cyanide content.

Antimicrobial analysis of Morinda Lucinda, Solanum Erianthun, and Dryopteris Expansa Leaf
Extracts

The antimicrobial ability of the three aqueous crude extracts was determined using selected bacteria and

temperature 121 °C for 15 minutes).and potato dextrose agar (39 g of potato dextrose agar in 1000 mL of
distilled water and autoclave at temperature 121° C for 15 minutes) respectively. The respective agar was
brought out of the autoclave to cool a bit before pouring about 15 mL of the agar into the petri dish that
was allowed to gel.

Absorbing the extract into the disc absorbent

were poured into the;evaporating dishes for the extract to be adsorbed.

Introducing the organism into the media in the petri dish

About 0.1 mL'from the slant of the pure organism was introduced with an inoculating loop by streaking
into the petridish. Afterward, the extract-adsorbed discs were introduced into the respective agar plates
and incubated at 37 °C for 18 to 24 hours for bacteria in nutrient agar and fungi in potato dextrose agar at
26 °C to 28 °C for 18 to 24 hours.

Standard antibiotics for both gram-positive and gram-negative bacteria (PEF = Pefloxacin, GN =
Gentamycin, APX = Ampliclox, Z = Zinnacef, AM = Amoxicillin, R = Rocephin, CP/CPX = Ciprofloxacin,
STN = Streptomycin, SXT = Septrin, E = Erythromycin and PEF = Pefloxian, CN = Gentamicin, CH =

Chloramphenicol, AU = Augmentin were also used. The plates were observed for antimicrobial activity as
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presented in Tables. The results obtained from the various analyses were expressed as Mean + standard

deviation of three determinations.

Results

Table 1: Phytochemical Analysis of the Samples Aqueous extracts

Comment [h27]: the tables are to be indicated
(e.g. table 1 or tables 1,2, 3, etc....)

Samples Reducing Saponins Flavonoids Alkaloid
sugar
Morinda lucida + +++ + +
Solanum erianthum + + + .
Dryopteris expansa + ++ + ++‘ 777777777777777777 -1 Comment [h28]: remove all gridlines, only the
topmost line, the immediate bottom line of the title

-= Not present, + = Present, ++ =High, +++ =Higher

Table 2: Total Phenolic content of aqueous leaf extracts(mg.garlic acid equivalents/qg)

Samples 20mg(GAE/g) | 40mg(GAE/g) 80mg(GAE/g)
Morinda lucida 42.00+0.20 52.40+0.00 61.40+0.10
Solanum erianthum 48.00+0.10 52.30+0.30 63.40+0.40
Dryopteris expansa 52.80+0.20 73.10+0.10 80.40+0.10

Table 3: Total Flavonoids content of aqueous leaf extracts (mg quercetin equivalents/qg)

Samples 20mg(QE/g) 40mg(QE/g) 80mg(QE/g)
Morinda lucida 24.00£0.10 51.80+0.30 56.00£0.10
Solanum erianthum 34.50£0.40 35.50+0.20 36.00£0.20
Dryopteris expansa 36.30+0.10 74.40£0.20 87.2010.10[ ,,,,,,

Table 4: Concentration of: 2,2 Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging
ability of aqueousileaf extracts (%)

Samples 20mg 40mg 80mg
Morinda lucida 60.20+0.00 89.30+0.10 94.50+0.10
Solanum erianthum 15.70+0.00 35.30+0.30 50.60+0.00
Dryopteris expansa 38.00+0.40 85.28+0.00 98.00£0.20

Table 5: Ferric Reducing Antioxidant Power (FRAP) activity of aqueous leaf extracts (%)

Samples

20mg

40mg

80mg

Morinda lucida

70.10+0.30

82.30+0.10

97.50+0.00

row and the last row bottom line should be
retained.
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Solanum erianthum

75.40+0.00

88.10+0.10

98.30+0.20

Dryopteris expansa

33.71+0.10

34.42+0.20

39.28+0.00

Table 6: Anti-nutrient Analysis of the Samples Aqueous extracts
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Samples Cyanide content Oxalate content Phytate content
(mg/100g) (mg/100g) (mg/100g)
Morinda lucida 5.50+0.01 0.33+0.01 0.22 + 0.02
Solanum erianthum 6.89 £0.01 0.99 +0.01 0.22 + 0.02
Dryopteris expansa 5.75 +0.01 0.28 £0.01 0.20 + 0.0l} 7777777777777777 Comment [h33]: 1.remove all gridlines, only

Table 7: Antibacterial effects of aqueous leaf

discs against Gram-positive bacteria.

extracts compared to,standard antibiotic
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be retained.
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Samples | Organisms Plants Antibiotics
PEF |CN |APX'. Z{AM | R'|CP | S | SXT |E
Morinda Staphyloccus S S S S R.|R S |S |S |sS S
lucida aureus
Streptococcus S R S R R R R |R R |R R
pyrogenes
Solanum | Staphyloccus R S S S R R S |S S |S S
erianthum | aureus
Streptococcus R R S R R R R |R R |R R
pyrogenes
Dryopteris | Staphyloccus S S S S R R S |S S |S S
expansa aureus
Streptococcus R R S R R R R |R R |R R
pyrogenes

Antimicrobial activity of the.extracts on the organisms: S= Susceptible/Sensitive; R= Resistant
PEF: Pefloxacin, €N: Gentamycin, APX: Ampliclox, Z: Zinnacef, AM: Amoxacillin,
R: Rocephin, CP: Cirpofloxan, S: Sterptomycin, SXT: Septrin, E: Erythromycin

Table 8: Antibacterial effects of aqueous leaf extracts compared to standard antibiotic
discs against Gram-negative bacteria.

Samples

Organism

Plant

Antibiotics




PEF |[CN |[CH | AU | AM | OFX | CPX | SP | SXT
Morinda Escherichia R R R R R R R S R R
lucida coli
Solanum Escherichia R R R R R R R S R R
erianthum | coli
Dryopteris | Escherichia R R R R R R R S R R
expansa coli

Antimicrobial activity of the extracts on the organisms: S= Susceptible/Sensitive; R= Resistant
PEF: Pefloxian, CN: Gentamycin, CH: Chloranphenicol, AU: Augmentin, AM: Amoxacillin
OFX: Tarivid, CPX: Ciprofloxacin, SP: Sparfloxacin, SXT: Septrin, E: Erythromycin

Table 9: Anti-fungal effect of aqueous leaf extracts

Samples Organisms
Aspegilluscandidius Penicillium chrysogenum
Morinda lucida R R
Solanum erianthum R S
Dryopteris expansa R R

Antimicrobial activity of the extracts on the organisms: S= Susceptible/Sensitive; R=Resistant

Discussion
From Table 1.0, the phytochemical analysis revealed that while flavonoids, saponins, and reducing

sugars are common across the studied plants;. Morinda lucida and Dryopterisexpansa exhibit higher
medicinal effects of various plant extracts have been linked to their inherent phytochemicals. For
example, alkaloids have always been known to.exhibit diverse physiological effects in man and have
contributed to the development of certain analgesics [33]. Similarly, Adelani-Akande linked their observed
antimicrobial activity of watermelon seeds to the presence of saponins [34] while flavonoids have been
found to exhibit an interesting array of biological activities such as antimicrobial, antioxidant, analgesic,
anti-allergic,anti-inflammatory amongst others [35,36,37]. These tested phytochemicals are known to
exhibit medicinal-and.physiological activities by strengthening the immune system, reducing inflammation,

preventing DNA damage, and inhibiting cancer cell growth [38].

increases. This trend indicates that higher sample concentrations are associated with greater phenolic
content and antioxidant power, whereas lower concentrations result in diminished phenolic content and

antioxidant capacity. Since the higher the phenolic content of any plant, the more powerful antioxidant

property it contained|Dryopteris expansaexhibits the greatest antioxidant power, consistently showing the -~
N ""{Comment [h37]:

{ Comment [h34]: Replace with presence

»"{Comment [h35]:

delete

{ Comment [h36]:

replace with “contains”

italicize

»"‘{Comment [h38]:

italicize

O




Morinda lucida. Additionally, the phenolic content measured in this study for these three plants surpasses

the levels reported by Song [39] for the antioxidant capacities of selected Chinese medicinal plants.

From Table 3.0, the result is also concentration-dependent, indicating that as the samplels| concentration

in [the]antioxidam activity of some selected traditional Indian medicinal plants for Cyperus

rotundus and Vitex negundo.
Table 4.0 illustrates that as the concentration of samples increases, their.antioxidant scavenging power

also rises. This means that higher concentrations lead'to greater. antioxidant scavenging abilities, while

lower concentrations result in reduced scavenging: power. Among the samples, Morinda Iucida]ﬂ,,,

demonstrates the highest antioxidants scavenging ability, consistently achieving peak values of

60.20+0.00 at 20 mg and 89.30+0.10 at 40 mg. This is'‘followed by Dryopteris expansa, which shows the

Miliauskas [41], who observed comparable radical scavenging activities in their study on medicinal plant

extracts.

power. Higher values indicate greater ferric-reducing antioxidant power, while lower values signify lower

reducing ‘antioxidant: power. Among the samples, [Solanum erianthumconsistently shows the highest

the antioxidant capacities of selected Chinese medicinal plants. Overall, the antioxidant analysis results
demonstrate that the aqueous extracts of these plants exhibit strong antioxidant activity. This suggests

their effectiveness in neutralizing or scavenging free radicals, such as reactive nitrogen species (RNS)
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and reactive oxygen species (ROS). These free radicals play a critical role in neurodegenerative diseases
and oxidative stress by causing damage to biomolecules, including lipids, proteins, and DNA. Such

damage can impact cell survival, inflammation, and stress responses [43,44].

However, various plant processing methods, such as boiling, abrasion, and dehulling, have been shown
to reduce cyanide levels significantly [46,47,48]. Consequently, the observed cyanide concentrations are

unlikely to pose any harmful effects. In terms of oxalate content, Dryopteris expansa, Morinda lucida, and

respectively. These levels are considerably lower than the threshold of 50 mg/100g that defines high-
oxalate plants, as reported by Judprasong [49]. Therefore, these plants are unlikely to form insoluble

calcium salts that could lead to kidney stones, even if consumed in excess. The phytate levels in

mg/100g, and 0.22+ 0.01 mg/100g, respectively. These amounts are relatively low and should not

significantly hinder the absorption of essential minerals such as iron, zinc, and calcium. Overall, the
concentrations of cyanide, oxalate, and phytate in these plants are not high enough to affect nutrient
bioavailability or inhibit growth.

Table 7.0 reveals that the aqueous “extracts of Morinda lucida and Dryopteris expansa exhibit
susceptibility to the Gram:positive bacterium Staphylococcus aureus. This bacterium is resistant to only
two standard antibiotics, Ampiclox and Zinnacef, but is susceptible to the remaining eight antibiotics
tested. Additionally,“the aqueous extract of Morinda lucida demonstrates notable antibacterial activity
against.the Gram-negative bacterium Streptococcus pyogenes. This bacterium shows resistance to nine
standard antibiotics (Pefloxacin, Ampiclox, Zinnacef, Amoxicillin, Rocephin, Ciprofloxacin, Streptomycin,
Septrin, Erythromycin) and is susceptible to only one. The aqueous extract of Solanum erianthum did not
show effectiveness against any of the Gram-positive bacteria tested. However, it may be effective against
other Gram-positive bacteria. Its ethanol, methanol, and other solvent extracts could potentially exhibit

enhanced antimicrobial activity. Alawode's research [50] supports this, indicating that hexane extracts of
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Solanum erianthum leaves and stems have significant activity against S. aureus, with MIC values as low
as 1.25 mg/ml, demonstrating a broad spectrum of antibacterial and antifungal properties. Overall,
Morinda lucida proved effectiveess| against two Gram-positive bacteria, while Dryopteris expansa was
effective against one. These findings underscore their considerable antibacterial potential. This is
consistent with Okwute's report [15] that the methanol extract of Morinda lucida exhibits high activity
against S. aureus, Bacillus subtilis, E. coli, Salmonella typhi, Klebsiella pneumoniae, and Pseudomonas
aeruginosa. Additionally, Femi-Adepoju reported [51] antimicrobial activity in ethanolic, methanolic, and
Table 8.0 reveals that the aqueous extracts of Morinda lucida, Dryopteris expansa, and Solanum
erianthum are resistant to the Gram-negative bacterium Escherichia coli. Additionally, E. coli shows
this bacterium. This resistance may be attributed to the structural components of the Gram-negative
bacteria membrane [52]. Although the aqueous extracts show resistance to E. coli, alternative solvent
extracts such as ethanol and methanol may offer improved antimicrobial activity. Okwute [15] reports that
the methanol extract of Morinda lucida: exhibits substantial activity against E. coli, Salmonella typhi,
Klebsiella pneumoniae, and Pseudomonas aeruginosa. Moreover, further chemical modifications and
synthesis could potentially enhance the therapeutic effectiveness of these plant extracts, thereby
improving their efficacy against E. coli and other Gram-negative bacteria.

Table 9.0 presents the results of . the ‘antifungal activity of the aqueous extracts of Morinda lucida,
Dryopteris expansa, and Solanum erianthum against Aspergillus candidus and Penicillium chrysogenum.
The findings. show that the fungi were resistant to the aqueous extracts of all the plants, except for
Solanum erianthumy; which was susceptible to Penicillium chrysogenum. This indicates that Solanum
erianthum possesses notable antifungal activity.The results for Morinda lucida are consistent with those
reported by ©Okwute [15], which found that Morinda lucida extracts had no activity against Candida
albicans and Aspergillus niger, suggesting that Morinda lucida may lack antifungal properties. || believe
further chemical modifications and synthesis of these plant extracts could potentially enhance their

Conclusion
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Conclusively, this study underscores the significant medicinal potential of Morinda lucida, Dryopteris
expansa, and Solanum erianthum, based on their phytochemical profiles and biological activities. The

analysis reveals high levels of flavonoids, saponins, and alkaloids, especially in Morinda lucida and

are not expected to pose a substantial risk when appropriate processing methods are applied. Overall,
these findings highlight the therapeutic potential of these plants and suggest the need for further research
to optimize their efficacy and safety.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Reference

1. Kalu, M. I, lbeh, C. C., & Akinmoladun, A. F. (2021). "Phytochemical and Pharmacological
Properties of Morinda lucida: A Review."Journal of Applied Pharmaceutical Science, 11(1), 78-87

2. Ramesh, S., & Rao, P. S. (2019). "Phytochemical Analysis and Antimicrobial Properties of
Solanum erianthum (L.)"International Journal of Herbal Medicine, 7(1), 15-21

3. Tewari, D., & Khurana, S. K. (2020). "Phytochemical Profile and Therapeutic Potential of
Dryopteris expansa: A Review."Journal of Medicinal Plants Research, 14(2), 42-50.

4. Khan, F.; Garg, V.K.; Singh, A.K.; Kumar, T. Role of free radicals and certain antioxidants in the
management of huntington’s disease: A review. J. Anal. Pharm. Res. 2018, 7, 386—392.

5. Sofowora E. A. (2008). Medicinal plant and traditional medicine in Africa. John Wiley and sons
limited Page 1-10.

6. «Bittner Fialova, S., Rendekova, K., Mucaji, P., Nagy, M., &Slobodnikov4, L. (2021). Antibacterial
Activity of Medicinal Plants and Their Constituents in the Context of Skin and Wound Infections,
Considering European Legislation and Folk Medicine—A Review. International Journal of
Molecular Sciences, 22(19), 10746

7. Khare, T., Anand, U., Dey, A., Assaraf, Y. G., Chen, Z. S., Liu, Z., & Kumar, V. (2021). Exploring
phytochemicals for combating antibiotic resistance in microbial pathogens. Frontiers in
pharmacology,12.

8. H. O. Lawal, S. O. Etatuvie& A. B. Fawehinmi, “Ethnomedicinal and pharmacological properties

of Morinda lucida”, J. Nat. Prod. 5 (2012) 93. http://journalofnaturalproducts.com/Volume5/13 Res
paper-12.pdf

{ Comment [h68]: insert

-1 Comment [h69]: you should be specific whether
the article is written by an author or authors. Hence,

rephrase the statement.

Comment [h70]:

add

Comment [h71]:

insert

Comment [h72]:

insert

Comment [h73]:

delete

o U )




9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

G. Rath, M. Ndonzao& K. Hostettmann, “Antifungal anthraquinones from Morinda lucida”, Int. J.
Pharmacogn. 33 (1995) 107. https://doi. org/10.3109/13880209509055208

M. Suzuki, N. H. Tung, K. D. Kwofie, R. Adegle, M. Amoa-Bosompem, M. Sakyiamah, F. Ayertey,
K. B. A. Owusu, |. Tuffour, P. Atchoglo, K. K. Frempong, W. K. Anyan, T. Uto, O. Morinaga, T.
Yamashita, F. Aboagye, A. A. Appiah, R. Appiah-Opong, A. K. Nyarko, S. Yamaoka, Y.
Yamaguchi, D. Edoh, K. Koram, N. Ohta, D. A. Boakye, |. Ayi & Y. Shoyama, ‘New anti-
trypanosomal active tetracyclic iridoid isolated from Morinda lucida Benth”, Bioorg. Med. Chem.
Lett 25 (2015) 3030. https://doi.org/10.1016/.bmcl.2015.05.003

K. E. Adewole, A. F. Attah & J. O. Adebayo, “Moarinda lucida Benth (Rubiaceae): A review of its

ethnomedicine, phytochemistry and pharmacology”, Journal of Ethnopharmacology 276 (2021)
114055. https: //doi.org/10.1016/j.jep.2021.114055

Lawal HO, Etatuvie SO, Fawehinmi AB. Ethnomedicinal and pharmacological properties of
Morinda lucida. Journal of Natural Products. 2012;5:93-99. doi: 10.1016/j.jep.2021.114055.

Adam OA, Adedoyin I, Adeola AA, Lawrence AO. Leaf Extract of Morinda lucida improved
pancreatic beta-cell function in alloxaninduced diabetic rats. Egyptian Journal of Basic and
Applied Sciences. 2019;1-9. doi: 10.1080/2314808X.2019.1666501.

Adeneye AA, Olagunju JA, Olatunji BH, Balogun AF, Akinyele BS, Ayodele MO. Modulatory effect
of Morinda lucida aqueous stem bark extract on blood glucose and lipid profi le in alloxan-induced
diabetic rats. Afr J Biomed Res. 2017;20:75-84.

OkwuteSK, Ochi IO Antimicrobial, Antioxidant, Antilnflammatory and Acute Toxicity Screening of
Leaf Extracts of Morinda Iucida (2023) J Biomed Res Environ Sci, DOI:
https://dx.doi.org/10.37871/jbres1685

Mahadev R, Ramakrishnaiah H, Krishna V, Naveen, KN, Deepalakshmi, AP. In vitro Antioxidant
Activity of Methanalic Extracts of Solanum erianthum D. Don. Inter J Pharm, 2015; 5(1): 238-243
Mild C. 2009. Wonderful and Woody Shrubs of the Water's Edge.and Beyond (PDF). Native Plant
Project.

Modise DM, Mogotsi, KK. 2008. Solanum erianthum D. Record from PROTA4U. PROTA (Plant
Resources of Tropical Africa / Ressourcesvégétales de I'Afriquetropicale) [ed. by Schmelzer, G.
H. \Gurib-Fakim, A.]. Wageningen, Netherlands: PROTA.

Essien EE, Ogunwande, IA, Setzer WN, Ekundayo, O. Chemical composition, antimicrobial, and
cytotoxicity studies on S. erianthum and S. macranthum essential cils. Pharm Biol, 2012; 50(4):
474-480.

Babalola John Agbi, Adeleke Badiora, Oladayo Areola Protective Effects of Solanum erianthum
D. Don Leaf Extract on Lead-Induced Toxicity in Adult Wistar Rats Journal of Applied
Pharmaceutical Science 6 (10); 2016: 113-123

Moorthy, D., & Kavitha, T. (2020). Medicinal pteridophytes of sitheri hills, eastern ghats,
tamilnadu. Kongunadu Research Journal, 7(2), 56-58.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Shah, S. A,, Gul, A,, & Jabeen, N. (2023). Antibacterial and phytochemical analyses of Dryopteris
expansa. Journal of Xi'an Shiyou University, Natural Science Edition, 19(2), 67-82. ISSN: 1673-
064X.

Uwumarongie HO, Enike MA and Bafor EE. Pharmacognostic evaluation and gastrointestinal
activity of Dryopteris filix-mas (L.) Schott (Dryopteridaceae). J. Herbal Chem. Pharmacol. Res.
2016; 2(1): 19-25.

Sofowora A. Medicinal Plants and Traditional Medicinal in Africa. 2nd Ed. Sunshine House,
Ibadan, Nigeria: Spectrum Books Ltd; Screening Plants for Bioactive Agents; 1993; 134-156.
Trease GE, Evans WC. In: Pharmacognosy, Saunders Publishers, London. 2002; 42—-393.
Gyamfi MA, Yonamine M, Aniya Y. Free-radical scavenging action of medicinal herbs from
Ghana: Thonningiasanguinea on experimentally induced liver injuries. Pharmacol.: Vasc. Syst.,
1999;32: 661-667.

Baliga MS, Jagetia GC, Rao SK, Babu SK: The evaluation of ni-tric oxide scavenging activity of
certain spices in vitro: a preliminary study. Nahrung. 2003; 47:261-264

Pulido R, Bravo L, Saura-Calixto F. Antioxidant activity of dietary polyphenols as determined by a
modified ferric reducing/antioxidant power assay. Agric. Food Chem., 2000;48: 3396-3402.

Bao J, Cai Y, Sun M, Wang G, Corke H. (2005). Anthocyanins, flavonols, and free radical
scavenging activity of Chinese bayberry (Myrica rubra) extracts and their color properties and
stability. J Agric Food Chem. 23;53(6):2327-32

Wheeler EL, Ferrel A Method for Phytic Acid Determination in Wheat and Wheat
Fractions. Cereal Chemistry, 1971; 48: 312-320

Day RA, Underwood Quantitative Analysis. 5th Edition, Prentice Hall Public, Upper Saddle
River, 1986; 701

Muller HG, Tobin Published by Croom Helm, London, 1980. ISBN 10

0856645400/ISBN13: 9780856645402.

J. B. Harborne, Phytochemical Methods: A Guide to Modern Techniques of Plant Analysis,
Chapman and Hall, London, UK. (1973).

A.T. Adelani-Akande, A.L. Chidimma, D.S. Olatunde, A.P. Oluyori, African Journal of
Biotechnology, 14(14), 1224 (2015), DOI:10.5897/AJB2014.14101

P.C. Kam and S. Liew, Anaesthesia. 57 (11), 1083 (2002), DOI:10.1046/].1365-
2044.2002.02823.x

P. Hodek, P. Trefil, M. Stiborova, Chemico-Biological Interactions, 139(1), 1(2002),
DOI:10.1016/s0009-2797(01)00285-x

Y. Suryani, E.Y. Sukandar, M. Insanu, and N.F. Kurniati, Rasayan Journal of Chemistry, 13(3),
1807 (2020), DOI:10.31788/ RJC.2020.1335843



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

BadamiS.,Channabasavaraj SK. In Vitro. Antioxidant Activity of Thirteen Medicinal Plants of
India's Western GhatsJ. Pharm. Bio., 45 (5): 2007; 392-396

Song F-L, Gan R-Y, Zhang Y, Xiao Q, Kuang L, Li H-B. Total Phenolic Contents and Antioxidant
Capacities of Selected Chinese Medicinal Plants.J. Mol. Sci. 2010; 11: 2362-2372;
d0i:10.3390/ijms11062362

Di Carlo G, Mascolo N, Izzo AA, Capasso F. Flavonoids: Old and new aspects of a class of
natural therapeutic drugs, Life Sci., 1999; 65: 337—-353.

Miliauskas G, Venskutonis PR, van Beek Screening of radical scavenging activity of some
medicinal and aromatic plant extracts. Food Chemistry. 2004; 85:231-237

Koksal E, Bursal E, Dikicil E, Tozoglu F, Gulcin I. Antioxidant activity of Melissa officinalis J. of
Med. Plants Res. 2011; 5(2):217-222

He F, Zuo L. (2015): Redox Roles of Reactive Oxygen Species in Cardiovascular Diseases. Int.
J. Mol. Sci. 16, 27770-27780.

Dias V, Junn E, Mouradian MM. (2013): The role of oxidative stress in Parkinson’s disease. J.
Parkinson’s Dis. 2013, 3, 461—491.

FAO/WHO.WHO Food Additive Series: 65.Safety evaluation of certain food additives and
contaminants. Prepared by the 74”‘Meeting of the Joint FAO/WHO ExpertCommittee on Food
Additives (JECFA).Geneva; 2012

Ogunka-Nnoka CU, Mepba HD. Proximate Composition and Antinutrient Contents of Some
Common Spices in Nigeria. The Open Food Science Journal. 2008;(2):62-67

Abdulahi SA, Abdulahi GM. Effect of boiling on the proximate, antinutrients and amino acid
composition of raw Delonix regia Nigerian Food J 2005; 23: 128-132.

Udensi EA, Ekwu FC, Isonguzo JN. Antinutrient factors of vegetable cowpea (sesquipedalis)
seeds during thermal processing. Pakistan J Nutr 2007; 2: 194-197.

Judprasong, K., et al., 2018. Nutrients and natural toxic substances in commonly consumed
Jerusalem artichoke(Helianthus tuberosus L.) tuber. Food chemistry, 238, 173-179.

Alawode, T. T., Lajide, L., Owolabi, B. J., Olaleye, M. T., & Ogunyemi, B. T. (2018). Antimicrobial
studies on leaf and stem extracts of Solanum erianthum. Medicinal Research Journal, 23(3), 1-6.
Femi-Adepoju AG, Oluyori AP, Fatoba PO, Adepoju AO. Phytochemical and antimicrobial
analysis of Dryopteris filix-mas (L.) Schott. Rasayan J. Chem. 2021; 14(1): 616-621

Tabassum N, Khan F, JeongG, Jo D, Kim Y. (2024): Silver nanoparticles synthesized | from
Pseudomonas aeruginosa pyoverdine:Antibiofilm and antivirulence agents, J. Biofilm,; 7:100192)

-1 Comment [h74]: kindly ensure that all

references are in Vancouver style because mixture
of both APA and Vancouver style were used in this
manuscript.




