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Abstract

Pyrenacantha staudtii hutch and dalz leaves are widely used in the preparation of traditional
medicine to manage and cure malaria and several other ailments as diseases pose great dangers to
human population. This study evaluated the phytochemicals, total alkaloid content, proximate
composition, antioxidant and antimalarial activities of Pyrenacantha staudtii hutch and dalz leaf
extract. The bioactive chemical constituents were investigated using standard methods. The
antioxidant study was done using 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging assay
while the in-vivo antimalarial activity was evaluated against Plasmodium berghei parasites, and the
necessary doses were administered based on the animal's weight two hours after the parasite
inoculation on D1, and then once a day for D,-Dy4. The phytochemicals investigated include alkaloids,
terpenoids, flavonoids, tannins, saponins, steroids, and phenolics. The moisture, total ash, crude
protein, acid insoluble ash, water soluble ash and crude lipid contents were 9.30 £ 0.06%, 4.15 +
0.03%, 1.92 + 0.00%, 2.18 + 0.01%, 5.60 £ 0.02%, 6.39 * 0.01% respectively, while the total
alkaloid content was 10.28 + 0.00%. The leaf extract and ascorbic acid (standard) had 1Cso values of
15.30 £ 0.02 and 11.08 £ 0.20 ug/mL, respectively, for their ability to scavenge DPPH radicals. The
oral administration of the crude leaf extract to Swiss mice was fundamentally non-toxic up to a dose
of 800 mg/kg. In a concentration (dose) dependent manner, the leaf extract demonstrated a
suppressive effect on the parasites by the different groups with maximum effect at 800 mg/kg (35.65-
42.43%) while the standard drug (chloroquine) gave a suppressive effect of 79.64-95.69%. As a
result, this study confirms that Pyrenacantha staudtii hutch and dalz leaves can be used to treat
malaria and a number of other illnesses.

Keywords: Phytochemical, Pyrenacantha staudtii hutch and dalz, antioxidant, leaf extract,
antimalarial.

INTRODUCTION

Traditional herbal remedies have been used as medication for various human ailments for
many years due to the growing variety of diseases (Uadia and Ogbeide, 2024). Traditionally,
plants have been used as anti-malarial, anti-inflammatory, antioxidant, analgesic, antiulcer
and antimicrobial medications (Ogbeide et al., 2025a; Uadia and Ogbeide, 2024; Ogbeide et
al., 2022, Oghogho et al., 2022, Uadia et al., 2023; Ogbeide and Uadia, 2022). According to
Alka and Padma (2013), screening plant extracts is an ongoing endeavour in compound
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isolation that improves the alleviation of life-threatening diseases primarily caused by
microbes.

Antioxidants protect cells from potential damage caused by oxidative reactions by fighting
free radicals and the oxidative reactions they initiate (Oluwafemi et al., 2015). Antioxidants
can be classified as either natural or synthetic based on their source. Natural antioxidants are
now widely acknowledged to be relatively safe and to improve the nutritional value of our
food, which promotes health (Ogbeide et al., 2022; Oluwafemi et al., 2015). Therefore, eating
plants could help control free radicals that can cause oxidative damage during cell
metabolism (Oluwafemi et al., 2015; Ogbeide et al., 2025). Bioactive substances with
therapeutic qualities, including essential oils, saponins, flavonoids, tannins, alkaloids, and
terpenoids, are known to be present in medicinal plants (Ogbeide and Akhigbe, 2019).
According to Ogbeide and Uadia (2022) and Ighodaro and Ogbeide (2020), the active
phytochemicals found in various plant parts are responsible for the medicinal value of
various plant products and extracts. This suggests a high degree of assurance in the
treatment of infectious diseases that are incurable. In the coming years, phytochemicals;
which are classified by a variety of chemical structures and mechanisms of action; will be
important therapeutic tools for identifying bioactive products (Khameneh et al., 2019).

Millions of people die from malaria every year, making it one of the deadliest infectious
diseases in the world. A parasite belonging to the genus Plasmodium is the cause of this both
acute and chronic tropical infection (Ogbeide et al., 2020). The Plasmodium parasite, which
causes malaria, poses a threat to about three billion people worldwide. According to the
World Health Organization (WHO) report, Africa and India accounted for 85% of the
estimated 405,000 deaths in 2018 and about 229 million malaria cases were estimated in 2020
worldwide. Furthermore, WHO (2025) reported an estimated 610,000 people died from
malaria in 2024, with cases rising to 282 million, of which Africa had the highest proportion
(95%) of cases mainly among children under five years (WHO 2025, 2020; Muluken et al.,
2025). In the majority of developing nations, malaria also contributes significantly to
economic decline. An estimated US$2.9 billion was spent on the prevention and eradication
of malaria in 2015. P. falciparum, P. vivax, P. malariae, P. ovale, and P. knowlesi are the five
species that can cause malaria in humans (Ogbeide et al., 2020). The protozoa are spread to
humans by female Anopheles mosquitoes (Muluken et al., 2025). High fever, headache,
chills, anemia, and splenomegaly are some of the symptoms. Meanwhile, P. falciparum is
responsible for the majority of severe and lethal complications (Ogbeide et al., 2020). Given
the increasing prevalence of malaria in countries where the disease is endemic, the
widespread resistance of malaria parasites to currently available anti-malarial agents, the
resistance of mosquito vectors to currently available insecticides, the limited success in the
development of malarial vaccines, and the devastating and undesirable reactions of
conventional anti-malarial drugs, there is an urgent need for new antimalarial medications,
especially those derived from plants (Oghogho et al., 2022; Ogbeide et al., 2018). Traditional
herbal medicine is the primary means of treating malaria in developing nations, particularly
in Africa (Ogbeide et al., 2018).

The plant species Pyrenacantha staudtii Hutch and Dalz is native to West and Central Africa's
tropical rainforests. This plant is classified as belonging to the family Icacinaceae.
Pyrenacantha staudtii Hutch and Dalz is a woody climber that is native to Nigeria (West
Africa) (Olorunniyi and Morenikeji, 2014). The plant is commonly referred to as "ahara" in
Yoruba, "nhia" in Igbo, and "ohogha" in Edo. Other related names for the plant include
Monocephalium zenkeri and Chlamydocarya staudtii. According to Imieje et al. (2017) and
Olorunniyi and Morenikeji (2014), it has cultural and regional significance. From its
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tomentose, yellow-brown young stems to its oblong, elliptic leaf blades, this climbing shrub
has a wide variety of traits. The leaves enhance the plant's aesthetic appeal with their subtle
pilosity and distinctive venation. Pyrenacantha staudtii has an interesting flowering pattern,
with dioecious flowers emerging as leaves develop. The female flowers cluster in globular
spikes, while the male flowers form dense spikes that resemble catkins. The female flowers
are distinguished by their tomentose ovary and persistent, pubescent perianth (Aboaba et al.,
2018). The plant eventually produces globose to ellipsoid fruit with a delicate pubescent
surface that is slightly tapered at the apex (Aboaba et al., 2018; Olorunniyi and Morenikej,
2014). In traditional African medicine, Pyrenacantha staudtii's leaves, roots, and bark have all
been utilized to treat a range of illnesses (Mesia et al., 2005). These treatments are used to
treat common illnesses like general malaise, gastrointestinal disorders, skin conditions, and
malaria. Because of its alleged therapeutic qualities as an analgesic, antipyretic, and tonic,
the plant is frequently used as a natural remedy (Olorunniyi and Morenikej, 2014; Awe et al.,
2011). Folk medicine also uses the stem and bark of the root to treat cancer. Malaria is one of
the most common conditions for which it is used. Pyrenacantha staudtii has been used as an
anti-malarial agent by indigenous communities (Falodun et al., 2009).

Malaria symptoms are thought to be reduced by the infusion or decoction prepared from
different plant parts (Falodun et al., 2009). The phytochemical makeup of Pyrenacantha
staudtii has been clarified by scientific research. According to studies, Pyrenacantha staudtii
contains bioactive substances like alkaloids, tannins, flavonoids, saponins, and glycosides
(Imieje et al., 2017). Numerous biological activities have been reported which include
anticancer (Gill, 1992), anti-ulcer (Aguwa et al., 1986), antimalarial (Mesia et al., 2003),
antiabortificient, elimination of painful uterine contractions, intestinal colic, and
dysmenorrheal (Falodun and Usifoh, 2005; Falodun and Usifoh, 2006). The insecticidal
properties of the oil extracted from this plant's leaves were documented by Falodun et al.
(2009). GC-MS analysis of the hydrodistilled oil (1.40% w/w yield) identified nineteen
compounds, with fatty acid derivatives (52%) and sesquiterpene hydrocarbons (32%) being
the chief compounds (Falodun et al., 2009). Nevertheless, this study stands to add to the
limited scientific documentations and assessment of Pyrenacantha staudtii leaves for the cure
of malaria and several diseases as established by folklore. Hence, the aim of this study was
based on the qualitative phytochemical screening, quantification of total alkaloid content,
proximate composition analysis, DPPH antioxidant assay, acute toxicity evaluation and in
vivo antimalarial activity assessment of Pyrenacantha staudtii leaf extract.

MATERIALS AND METHODS

Plant Collection and Authentication

In August 2023, fresh Pyrenacantha staudtii leaves were obtained from Igbekhue village along
Benin-Akure road, Edo State, Nigeria. Prof. Akinnibosun of the Department of Plant Biology
and Biotechnology, Faculty of Life Sciences, University of Benin, authenticated the samples
and a voucher specimen number, UBH-P634 was recorded.

Preparation and Extraction of Sample

After being thoroughly cleaned with clean water to remove any dirt, the fresh Pyrenacantha
staudtii leaves were allowed to dry at room temperature for twenty-one (21) days before
being ground up using a British milling machine (AJT 200 turret mill). The 800 g of ground
leaves were macerated for 72 hours while being continuously stirred and shaken in two
liters of ethylacetate. Whatman paper number 1 was used to filter the extract, and a rotary
evaporator was used to concentrate the filtrate to dryness under vacuum at 40°C. After
weighing the extract, it was kept inside the fridge until it was needed.
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% yield of extract = Weight of extract ~ x 100 (1)
Weight of sample 1

Phytochemical Screening

The phytochemicals contained in the concentrated crude extract were qualitatively screened.
The phytochemicals investigated on the extract include alkaloids, terpenoids, flavonoids,
tannins, saponins, steroids, and phenolics using standard methods (Harborne, 1993;
Sofowora, 1993; Trease and Evans, 2002), with slight modifications by Uadia et al. (2023).

Total Alkaloid Content

The total alkaloid content was carried out using the method described by Harborne (1993)
with slight modifications. A 250 mL beaker was filled with 5 g of the extract, 100 mL of 20%
acetic acid in ethanol, and left to stand for two hours. After filtering, the extract was
concentrated to a quarter of its initial volume in a water bath. Drop by drop, concentrated
ammonium hydroxide was added to the extract until the precipitation was complete. After
letting the entire solution settle, the precipitate was filtered out, washed with a 1% ammonia
solution, dried, and weighed.

. 1/0/\ — Weightofresidue
Alkaloid (%) = Weight of sample 100 )

Proximate Analysis

Quantitative parameters such as moisture, total ash, crude protein, acid insoluble ash, water
soluble ash and crude fat contents were carried out using already established method with
slight modifications (AOAC, 1984).

In-Vitro Antioxidant Study

A 0.1 mM solution of 2,2-diphenyl-1-picrylhydrazyl (DPPH) was prepared using methanol.
Additionally, a Pyrenacantha staudtii leaf extract solution was made in methanol. The extract
(3.0 mL) was combined with 1.0 mL of DPPH. Equal volumes of the final mixture were
added using a micropipette to various leaf extract concentrations (1-20 pg/mL) in separate
test tubes. After giving the reaction mixture a good shake, it was allowed to stand in the
dark for half an hour. At 517 nm, the absorbance was measured (Jain et al., 2008). The
following formula was used to determine the radical scavenging activity:

Absorbance of blank —Absorbance of test sample

% DPPH scavenging = x 100 3)

Absorbance
The concentration of the plant extract that can cause 50% inhibition (ICs0) was
determined by plotting the percentage of DPPH scavenging activity against the sample
concentration. The standard was ascorbic acid.

Experimental Handling of Animals

Swiss mice (30 - 35 g) of either sex obtained from the Department of Biochemistry animal
house, University of Benin, Benin city, Nigeria were used for the study. The animals
were housed in the unit of Phytomedicine, Department of Plant Biology and Biotechnology,
Faculty of Life Sciences, University of Benin, Benin City, for the experimental study. The
animals were housed in room-temperature plastic cages with a 12:12-hour dark/light
cycle. In accordance with the National Institutes of Health's (NIH) Guide for the care
and use of laboratory animals, they were given a standard diet and unlimited access to
water. The Ethical Review Board of the University of Benin's Faculty of Life Sciences
(LS23106) approved all experiment procedures (Takem et al., 2014).
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Acute Toxicity Studies

The approach outlined by Igbe et al. (2010) and Ogbeide et al. (2018) was used to
conduct the acute toxicity investigation. Four separate groups of three mice each,
designated 1-4, were created from the mice. Group 1 served as the control, and groups
2-4 were the test groups. Using an oro-gastric syringe, groups 2-4 were given 200, 400,
and 800 mg/kg of the crude extract suspended in gum acacia, respectively, while group
1 (control) was given an oral 10% gum acacia solution. Within 24 hours, the animals
were monitored for common signs of toxicity and mortality, and for 14 days, the
animals that survived were monitored for any indications of delayed toxicity. The
median lethal dose (LDso) was not determinable within the dose range tested.

Antimalarial Investigation
Antimalarial investigation was carried out in accordance to the method reported by Ogbeide
et al. (2020), Misganaw et al. (2019), David et al. (2004) and Knight and Peters (1980).

Parasite Inoculation

Plasmodium berghei was gotten from the National Institute of Medical Research (NIMR),
Lagos, Nigeria. Parasitaemia of the donor’s blood was first determined. After the mice
were killed by cervical dislocation, the jugular vein was severed to collect blood in a
Petri dish containing an anticoagulant (0.5% trisodium citrate). After that, the blood was
diluted with physiological saline (0.9%) according to the donor mice's parasitaemia and
the normal mice's red blood cell (RBC) count so that 5x107 P. berghei-parasitized
erythrocytes were present in 1 mL of blood. An intraperitoneal injection of 0.1 mL of
infected blood containing approximately 1 x 107 P. berghei-parasitized erythrocytes was
administered to each mouse used in the experiment.

Assessment of the Extract's Suppressive Effect on Early Infection (4-day test)

The antiplasmodial activity of the leaf extract and chloroquine against early P. berghei
infection in mice was assessed using this test. Twenty-five (25) Swiss mice were
inoculated (intraperitoneally) with P. berghei parasitized erythrocytes on the first day
(D1) (0.1 mL of infected blood containing approximately 1 x 107 P. berghei-parasitized
erythrocytes). The mice were then randomly assigned to five groups (Groups A, B, C, D,
and E), each consisting of five animals, and treated for the next four days (Di-Ds).
Groups A, B, and C were given daily oral doses of the extract (200, 400, and 800 mg/kg
body weight of animal, respectively); group D was not given any treatment; and group
E was given daily oral doses of 5 mg/kg of chloroquine. Two hours after the parasite
inoculation on Dj, the necessary dosage was administered based on the animal's weight,
and then once daily for the next three days (D2-Da).

Percentage Parasitaemia and Suppression Evaluation

Blood was drawn from each mouse's tail on day five (Ds) of the experiment to create
thick and thin films. From the fifth day to the eight day (Ds-Ds), the thin blood films of
infected and treated mice were examined under a microscope to determine the
parasitaemia level. The thin film was fixed with methanol and both films were stained
with giemsa. Oil immersion was used to mount the stained slides. Ten fields were used
to count red blood cells, and the parasitized were also recorded. The % parasitaemia
(Pp) within a group was determined and the average % suppression for each dose of
each extract was computed in relation to the control, and as follows:

Average % suppression= AA%B x 100 4)
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Where, A= Average % parasitaemia negative control, B= Average % parasitaemia
treated groups

Statistical Analysis

The analyses' findings are presented as mean * standard error of mean (SEM). The
Newman-Keuls Multiple Comparison Test ANOVA was used to assess the significant
difference. Significant values were defined as those with p < 0.05.

RESULTS AND DISCUSSION
Percentage Yield
After extraction, the plant leaf extract yield was calculated to be 6.81% w/w.

Preliminary Phytochemical Investigation

Phytochemicals continue to be a significant source of pharmaceutical drugs and are thought
to offer a number of health benefits (Oghogho et al., 2022). Alkaloids, terpenoids, flavonoids,
tannins, saponins, steroids, and phenolics were found in the n-haxane and ethyl acetate leaf
extract of Pyrenacantha staudtii from the qualitative phytochemical analysis (Table 1).
Pyrenacantha staudtii’s distinctiveness as a vital medicinal plant is confirmed by the presence
of these secondary metabolites in the leaf extract.

Table 1: Phytochemical constituents of Pyrenacantha staudtii leaf extract
Phytochemicals Ethylacetate
extract

Alkaloids +
Terpenoids
Flavonoids
Tannins
Saponins
Phenolics
Steroids
(+) indicates present

+ 4+ + + + +

A class of bioactive substances known for their analgesic, antimalarial, and antihypertensive
properties are called alkaloids. They act as building blocks for a number of medications
(Zohra et al., 2012; Mamta et al., 2013; Ogbeide et al., 2025). Flavonoids commonly found in
fruits and vegetable have been linked to decreased risk of mortality from coronary heart
diseases as well as many others (Oghogho et al., 2022). Terpenes are known to possess
cytotoxic properties which suggest that the leaves extract could be used in the preparation of
anti-tumor and anti-viral drugs and remedies (Oghogho et al., 2022). Due to their antioxidant
properties, flavonoids and phenolic compounds are potent phytochemicals with potential
health benefits. Flavonoids and certain polyphenolic compounds have the capacity to
scavenge free radicals by preventing oxidative cell mutilation; hence, they have high
nutritional value (Oluwafemi et al., 2015). By impeding some essential enzymes of bacterial
metabolism, such as the proteolytic enzymes, tannins have the ability to suppress the
growth of any bacterial cell (Zohra et al., 2012). Saponins and steroids, for example, have
anti-inflammatory properties and cause erythrocyte hemolysis (Wojtunik et al., 2014).

Total Alkaloid Content

The alkaloid content obtained for the leaves extract of Pyrenacantha staudtii is 10.28 %. This
shows an appreciable concentration of alkaloids in the plant compared to the one obtained
from Noni seed extract (1.46 %) and stem bark extract (2.96 %) as reported by Ogbeide and
co-workers (2025). The pharmacological significance of alkaloids includes antiarrhythmic
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(quinidine, spareien), anticancer (dimeric indoles, vinblastine, vincristine) and
antihypertensive (indoles). Furthermore, quinine is used as an antimalarial medication,
while nicotine, caffeine, and other stimulants present in some alkaloids are used as
analgesics (Mamta et al., 2013).

Proximate Composition

Table 2 displays the findings from the proximate analysis of the extract from Pyrenacantha
staudtii leaves. The obtained moisture content was 9.30 £ 0.06% w/w. This falls within the
moisture content range that is generally accepted and recommended for crude drugs (Shehu
et al., 2021). Drugs that have lower moisture content are better able to prevent the growth of
bacteria, fungi, and yeast while being stored (Pandey et al., 2012; Shehu et al., 2021). When
evaluating the functional qualities of food, the ash content is widely accepted as a quality
indicator. The total ash content of the leaf extract was 4.15 + 0.03% w/w obtained, indicating
the mineral content of the leaves of Pyrenacantha staudtii. This indicates that the plant has a
mineral-rich leaves and may be a significant source of natural minerals (Unuigbe et al., 2021).

Table 2: Proximate composition of the leaf extract of Pyrenacantha staudtii

Parameters Values (% w/w)
Moisture content 9.30 £ 0.06
Total ash 415%0.03
Crude protein 1.92 £0.00
Acid insoluble ash 218 £0.01
Water soluble ash 5.60 +0.02
Crude lipid 6.39 £0.01

Values are Mean + SEM of triplicate analysis

For livestock, protein is vital because it provides the energy needed for growth,
maintenance, pregnancy, and lactation. The protein content obtained was 1.92 + 0.00% w/w.
The human body requires proteins as they aid in building cells and tissues and help in
repairing the tissues in the body. Many versatile plant proteins are used as medicinal agents
(Ogbeide et al., 2025). The ash content obtained was 2.18 + 0.01% w/w for acid insoluble ash
and 5.60 = 0.02% w/w for water soluble ash. While the water soluble ash value reflects the
water soluble content of crude drug ash, the acid insoluble ash is used to estimate the
amount of silica present, which is an indication of contamination with earthy materials.
Therefore, they are crucial factors to verify the authenticity, purity, and quality of crude
drugs (Shehu et al., 2021). Lipids are significant in the diet because they are necessary for
cellular structure and energy production. The amount of crude lipid obtained (6.39 + 0.01%
w/w) is greater than that from many plant extracts like that obtained from C. Pulcherrima
flower as reported by Uadia and co-workers (2023).

Antioxidant Study

For both the crude extract and the standard (ascorbic acid), the DPPH free radical
scavenging activity of Pyrenacantha staudtii leaf extract demonstrated a noticeable and dose-
dependent increase. As shown in Figure 1, the percentage inhibition of the crude extract
(51.94 + 0.20%) at the highest concentration (20 pg/mL) taken into consideration is
marginally lower than that of the standard (58.14 + 0.20%).
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Figure 1: DPPH scavenging capacity of Pyrenacantha staudtii leaf extract

Table 3 displays the ICsp values for the leaf extract and standard, which were 15.30 + 0.02
and 11.08 + 0.20 pg/mL, respectively. The concentration that will inhibit half of the initial
DPPH radical is known as the ICsp-value. A lower ICsp value indicates a stronger ability to
scavenge free radicals (Uadial et al., 2023; Oluwafemi et al., 2015).

Table 3: ICso values of Pyrenacantha staudtii leaf extract and ascorbic acid

Sample ICso (pg/ml)
Ascorbic acid 11.08 £0.20
Crude extract 15.30 £ 0.02

Therefore, Pyrenacantha staudtii leaves extract demonstrated a significant antioxidant
property which is close to ascorbic acid (standard) as a result of the important
phytochemicals inherent in the leaves.

Acute Toxicity Study

It was found that 200, 400, and 800 mg/kg body weight resulted in 0% mortality (Table 4),
indicating that there was no mortality and the mice's wellness did not exhibit any significant
deviations other than dose-dependent drowsiness. The concentration of a substance needed
to kill 50% of a test population is known as the LDs (lethal dose 50%). Pyrenacantha staudtii
leaf extract is essentially non-toxic up to a dose of 800 mg/kg as shown in Table 4, because it
has been established that any compound with an oral intake LDsy between 500 and 5000
mg/kg should be regarded as practically "slightly toxic" (Hodge and Sterner, 2005).

Table 4: Oral acute toxicity results of Pyrenacantha staudtii leaves extract in mice

Group Doses (mg/kg) Number of deaths % mortality

Control DW 0 0
Leaves extract 200 0/3 0
Leaves extract 400 0/3 0
Leaves extract 800 0/3 0
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In-vivo Antimalarial Study
Table 5: Impact of standard medication (chloroquine) and leaf extract from Pyrenacantha

staudtii on Plasmodium berghei NK65

% Parasitaemia

Treatment Dosage (mg/kg) Ds (% £ SD) Ds (% +SD) D7 (% +SD) Ds (% +SD)

Untreated Nil 6.03+0.12 6.89+0.23 9.97+0.22 12.87+0.19
Leaf extract 200 4.22+0.11 4.55+0.13 6.42+0.28 8.52+0.31
Leaf extract 400 8.52+0.31 4.16+0.18 5.93+0.23 8.21+0.06
Leaf extract 800 3.88+0.11 3.97+0.09 5.74%0.17 7.97+0.22
Chloroquine 5 0.260.07 0.38+0.02 1.97+0.14 2.62+0.17

Untreated group = positive (disease) control, Extract = Pyrenacantha staudtii extract, Chloroquine = reference
(standard drug) control, SD=Standard deviation

When compared to the untreated group, Pyrenacantha staudtii leaf extract demonstrated a
significant (p < 0.05) suppression activity against Plasmodium berghei berghei NK65 in infected
mice during the early stages of infection (4-day suppressive test) (Table 6). According to the
percentage parasitaemia, the leaf extract caused the greatest chemosuppression (42.43%) at a
dose of 800 mg/kg and the least chemosuppression (30.02%) at a dose of 200 mg/kg (Table
6). As a result, all of the treatment groups outlived the untreated group by a significant
margin, indicating that the extract may have attacked the developing sporozoite cells, either
preventing their growth or killing them like the conventional medication (chloroquine).
Furthermore, some of the young parasites that escaped the treatment period and matured
before being released into the bloodstream may have contributed to the effect on the
untreated group (Ogbeide et al., 2020; Ogbeide et al., 2018; Jonville et al., 2008; Pink et al.,
2005). In line with the report of Falodun et al. (2009) using the aqueous leaf extract, this result
turther validates Pyrenacantha staudtii as an antimalarial medication.

Table 6: Mean survival time and %Chemo-suppression of Plasmodium berghei berghei by the
Pyrenacantha staudtii leaf extract and standard drug (chloroquine)

Average %chemo-suppression

Treatment Dosage Ds (%) Ds (%) D7 (%) Ds (%) Mean Survival time (M *
(mg/kg) SD) days
Untreated - - - - - 16 £2.05
Extract 200 30.02 33.96 35.61 33.80 17 £1.80
Extract 400 33.17 39.62 40.52 36.21 26 £3.63
Extract 800 35.65 42.38 42.43 38.07 24 £4.50
Chloroquine 5 95.69 94.48 80.24 79.64 29 +1.00

Untreated group = positive (disease) control, Extract = Pyrenacantha staudtii extract, Chloroquine = reference
(standard drug) control

CONCLUSION

This study demonstrated preliminary evidence that Pyrenacantha staudtii leaf extract is a rich
source of antioxidants and antimalarial agents, as claimed by other authors and practitioners
of folk medicine. This is attributable to the significant phytochemicals found in the extract.
Thus, Pyrenacantha staudtii leaves have the potential to be used as a source for the
development of therapeutic medications and particular bioactive products for the
management and treatment of numerous illnesses, including malaria. Since alkaloids are
among the most pharmacologically relevant class for antimalarial activity and were found in
appreciable quantity (10.28%), future studies should prioritize alkaloid isolation and
characterization, as well as testing individual fractions for differential antimalarial potency.

U. Omoruyi, J. O. Uadia, DUJOPAS 12 (2a): 98-110, 2026 106



Phytochemical Assessment, Total Alkaloid Content, Proximate Analysis, Antioxidant and Antimalarial Activities

of Ethxl Acetate Leaf Extract of Qrenacantha staudltii Hutch and Dalz

ACKNOWLEDGMENT

We are sincerely grateful to Dr. O. K. Ogbeide of the Department of Chemistry, University
of Benin, Benin City for his invaluable suggestions during the analytical works. Our special
acknowledgement also goes to the technical staff in the Department of Biochemistry as well
as Department of Chemistry, University of Benin for their guidance during the course of the
laboratory work.

Conflict of Interest
We have no conflict of interest to declare

REFERENCES

Aboaba, S. A., Banjo, T. A., and Alimi, B. A. (2018). Phytochemical analysis and antibacterial
properties of Pyrenacantha staudtii leaves extract. Journal of Medicinal Plants Research,
12(13), 164-169. https:/ /doi.org/10.5897 /jmpr2017.6540

Aguwa, C. N., and Okunji, C. O. (1986). Gastrointestinal studies of Pyrenacantha staudtii leaf
extracts. Journal of Ethnopharmacology, 15(1), 45-55. https://doi.org/10.1016/0378-
8741(86)90103-0

AOAC. (1984). Official Methods of Analysis. 14" Edition, Association of Official Analytical
Chemists, Arlington, VA

Awe, E. O., Kolawole, S. O., Wakeel, K. O., and Abiodun, O. O. (2011). Antidiarrheal activity
of Pyrenacantha staudtii Engl. (Iccacinaceae) aqueous leaf extract in rodents. J.
Ethnopharmacol, 137(1), 148-153.

David, A. F., Philip, J. R, Simon, R. C., Reto, B., and Solomon, N. (2004). Antimalarial drug
discovery: Efficacy models for compound screening. Nat. Rev., 3, 509-520.

Falodun, A, and Usifoh, C. O. (2006). Isolation and Characterization of 3-
carbomethoxypyridine from the leaves of Pyrenacantha staudtii (Hutch and Dalz). Act.
Pol Pharm Drug Res., 63(3), 235 -237.

Falodun, A., Siraj, R., and Choudhary, M. L. (2009). GC-MS Analysis of Insecticidal Leaf
Essential Oil of Pyrenacantha Staudtii Hutch and Dalz (Icacinaceae). Tropical Journal of
Pharmaceutical Research, 8(2), 139-143.

Falodun, A., Usifoh, C. O., and Nworgu, Z. A. M. (2005). Phytochemical and active column
fractions of Pyrenacantha staudtii leaf extract on isolated rat uterus. Pak.]. Pharm. Sci.,
18(4), 31 -35.

Gill, L. (1992). Ethnomedical uses of plants in Nigeria. Benin: Uniben Press.ix. (p 134-138).

Harborne, J. B., (1993). Phytochemistry. Academic Press, London, 89-131 p.

Hodge, A., and Sterner, B., (2005). Toxicity Classes. In: Canadian Center for Occupational
Health and Safety. Available from:
http:/ /www.ccohs.ca/oshanswers/chemicals/id5.htm

Hutchings, A., Scott, A. H., Lewis, G., and Cunningham, A. B. (1996). Zulu Medicinal Plants:
An Inventory (1st ed.) University of Natal Press.

Igbe, I, Ching, F. P., and Eromon, A. (2010). Anti-inflammatory activity of aqueous fruit
pulp extract of Hunteria umbellate K. Schum in acute and chronic inflammation. Acta
Poloniae Pharm-Drug Res., 67(1), 81-85.

Ighodaro, A., and Ogbeide, O. K. (2020). Antioxidant Activity and Assessment of Total
Phenolic and Flavonoid Contents of Caesalpinia pulcherrima leaf Extract and Fractions.
J. Chem. Soc. Nigeria, 45(5), 945 - 950.

Imieje, V., Oseghale, 1., Falodun, A., Zaki, A., Fasinu, P., Khan, I., Langer, P., and Iheanacho,
C. (2017). Pyrenacantha staudtii Hutch and Dalz (Icacinaceae): A review of
Phytochemistry, Pharmacology and Future Perspectives. Tropical Journal of Natural
Product Research, 1, 49-57. https:/ /doi.org/10.26538 / tinpr/v1i2.2

U. Omoruyi, J. O. Uadia, DUJOPAS 12 (2a): 98-110, 2026 107


https://doi.org/10.5897/jmpr2017.6540
https://doi.org/10.1016/0378-8741(86)90103-0
https://doi.org/10.1016/0378-8741(86)90103-0
http://www.ccohs.ca/oshanswers/chemicals/id5.htm
https://doi.org/10.26538/tjnpr/v1i2.2

Phytochemical Assessment, Total Alkaloid Content, Proximate Analysis, Antioxidant and Antimalarial Activities

of Ethxl Acetate Leaf Extract of Qrenacantha staudltii Hutch and Dalz

Jain, A., Soni, M., Deb, L., Rout, S., Gupta, V., and Krishna, K. (2008). Antioxidant and
hepatoprotective activity of ethanolic and acqueous extracts of Momordica dioca Roxb
leaves. Journal of Ethnopharmacology, 115(1), 61-66.
https:/ /doi.org/10.1016/].jep.2007.09.009

Jonville, M. C., Kodja, H., Humeau, L., Fournel,, J., De Mol, P., Cao, M., Angenot, L., and
Frederich, M. (2008). Screening of medicinal plants from reunion island for
antimalarial and cytotoxic activity. J. Ethno., 120, 382-386.

Khameneh, B., Milad, I. V. S., and Bibj, S. F. B. (2019). Antimicrobial Resistance & Infection
Control. (8): 118

Knight, D. J., and Peters, W. (1980). The antimalarial action of Nbenzyloxydihydrotriazines,
the action of clociguanil (BRL50216) against rodent malaria and studies on its mode
of action. Ann Trop Med Parasit., 74, 393-404.

Mamta, M. K., Dhillon, G. S., Brar, S. K., and Verma, M. (2014). Antioxidants. In: Brar, S.,
Dhillon, G., Soccol, C. (eds) Biotransformation of Waste Biomass into High Value
Biochemicals. Springer, New York, NY. https://doi.org/10.1007/978-1-4614-8005-1_6

Mesia, K., Lutete, G. T., Penge, O., and Lusakibanza, M. (2005). Antimalarial activities and
toxicities of three plants used as traditional remedies for malaria in the Democratic
Republic of Congo: Croton mubango, Nauclea pobeguinii, and Pyrenacantha staudtii.
Pathogens and Global Health, 99(4), 345-357.
https://doi.org/10.1179/136485905X36325

Misganaw, D., Engidawork, E., and Nedji, T. (2019). Evaluation of the antimalarial activity of
crude extract and solvent fractions of the leaves of Olea europaea (Oleaceae) in mice.
Comp Alt Med. 19, 171-182.

Muluken, A. A., Tilaye, A. M., Tirsit, K. Z., Rahel, B. A., and Woretaw, S. Z. (2025).
Antimalarial activity of root extract of Tephrosia villosa L. Pers. (Fabaceae) on
Plasmodium  berghei infected mice. Scientific = Reports, 15, 27162.
https://doi.org/10.1038 /s41598-025-11137-0

Ogbeide, O. K., and Akhigbe, I. U. (2019). Anti-Haemolytic, Anti-anaemic and Biosafety
Examination of Combined Telfairia Occidenatlis and Ipomoea Batatas Leaves Extract.
Journal of Pharmaceutical & Allied Sciences, 16(4), 3106-3113

Ogbeide, O. K. Sajere, O., Omorefe, N., Aghedo, O. N.,, Isibor, J. I., Osarinmwian, O., Uadia,
J. O., and Iyekowa, O. (2025b). Selected Preclinical Studies on Picralima nitida Stem
Bark Extract. Tropical Journal of Drug Research, 2(2), 29-37

Ogbeide, O. K., Aghedo, O. N., Victor, E., Olowoeyo, 1., Asenoguan, N. O., Ovwero, E.,
Uadia, J. O. (2025a). Comparative Analysis of Phytochemicals, Antioxidant, and
Antimicrobial Properties in Seed and Stem Bark Methanol Extracts of Morinda
Citrifolia. Acta Chemica Malaysia, 9(1), 17-23.

Ogbeide, O. K., and Uadia, J. O. (2022). Phytochemical and Antiulcer Investigation of
Combined Emilia coccinea and Ocimum gratissimum Leaves Aqueous Extract.
ChemSearch Journal, 13(2), 14-20

Ogbeide, O. K., Dickson, V. O., Jebba, R. D., Owhiroro, D. A., Olaoluwa, M. O., Imieje, V. O.,
Erharuyi, O., Owolabi, B. J., Fasinu, P., and Falodun, A. (2018). Antiplasmodial and
Acute Toxicity Studies of Fractions and Cassane-Type Diterpenoids from the Stem
Bark of Caesalpinia pulcherrima (L.) Sw. Trop | Nat Prod Res., 2(4), 179-184.

Ogbeide, O. K., Okhomina, O. K., Omoregie, G., Unuigbe, C. A., Ighodaro, A., Akhigbe, I. U.,
Iheanacho, C. M., Akubuiro, P. C., Solomon, A., Irabor, E. E. 1., Owolabi, B. J., and
Falodun, A. (2020). Antimalarial, ferric reducing antioxidant power and elemental
analysis of Caesalpinia pulcherrima leaf extract. ] Chem Soc Nig., 45(4), 704-711

Ogbeide, O. K., Omono, E. D., Ehizojie, P. O., Aiwonegbe, A. E. and Uadia, J. O. (2022).
Phytochemical Investigation, Anti-inflammatory and Analgesic Activities of Ethyl

U. Omoruyi, J. O. Uadia, DUJOPAS 12 (2a): 98-110, 2026 108


https://doi.org/10.1016/j.jep.2007.09.009
https://doi.org/10.1007/978-1-4614-8005-1_6
https://doi.org/10.1179/136485905X36325
https://doi.org/10.1038/s41598-025-11137-0

Phytochemical Assessment, Total Alkaloid Content, Proximate Analysis, Antioxidant and Antimalarial Activities

of Ethxl Acetate Leaf Extract of Qrenacantha staudltii Hutch and Dalz

Acetate Extract of Pride of Barbados Pod (Caesalpinia pulcherrima). Tanz. ]. Sci., 48(3),
548-558

Oghogho, U. L, Ekugum, E., Ogbeide, O. K., Idagan, M., Uadia, J. O. and Falodun, A. (2022).
Phytochemical Assessment, Anti-inflammatory and Antimalarial Activities of Beta
vulgaris (Chenopodiaceae) Root Extract. Trop | Phytochem Pharm Sci., 1(1), 3-8

Olorunniyi, O. F., and Morenikeji, O. A. (2014). In vivo antimalarial activity of crude aqueous
leaf extract of Pyrenacantha staudtii against Plasmodium berghei (NK65) in infected
mice. African  Journal of Pharmacy and  Pharmacology, 8(12), 342-345,
https://doi.org/10.5897/ AJPP2013.3950

Oluwafemi, K. A., Jesumoroti, O. J., Tinubu, B. E., and Uadia, J. O. (2015). Antioxidant
Activities, Total Flavonoid and Total Phenolic Contents of Whole Plant of Kyllinga
Erecta  Shumach. Journal of Food and Nutrition Research, 3(8), 489-494.
https:/ /dx.doi.org/10.12691/jfnr-3-8-3.

Pandey, M. K., Singh, G. N., Sharma, R. K., and Sneh, L. (2012). Standardization of Yakrit
Plihantak Churna: An Ayurvedic Poly herbal formulation. Int. J. Pharm. Sci. Res., 3(1),
171-176.

Pink, R., Hudson, A., Mouries, M. A., and Bending, M. (2005). Opportunities and challenges
in antiparasitic drug discovery. National Revised Drug discovery, 4(9), 727-740.

Shehu, S., Abubakar, A. Z., Danmalam, U. H., Iliyas, N., and Danjuma, N. M. (2021)
Pharmacognostic and elemental analysis of the rhizome of C. spectabilis (Fenzl)
Schumann (Costaceae). |. Pharm. Bioresour. 18(1), 25-31.

Sofowora, A. E. (1993). Screening plants for bioactive agents In: Medicinal Plants and Traditional
Medicine in Africa, 2nd ed. Spectrum Books Ltd, Ibadan, Nigeria 134-156 p.

Takem, L. P., Abe, N. P., and Ogbonna, O. J. (2014). Anti-pyretic and analgesic potentials of
aqueous extract of Phragmanthera capitata S. Balle in albino rats. Am. ]. Pharm.
Pharmaceut. Sci., 1(2): 37-43.

Trease, G. E. and Evans, W. C., (2002). Pharmacognosy, 15th ed. Saunders Publishers, London.
pp- 221-393.

Uadia, J. O., and Ogbeide, O. K. (2024). Comparative Studies of the Phytochemical Analysis,
Mineral Content, Antibacterial Activity and Antioxidant Potential of Ethyl Acetate
Extract of Alstonia boonei Leaves and Stem Bark. Walisongo Journal of Chemistry, 7(1),
57-69.

Uadia, ]J. O., Chigozie, N., Ndubisi, V. L, and Ogbeide, O. K. (2023). Phytochemical
Investigation, Proximate Composition, Acute Toxicity, Anti-Inflammatory and
Antinociceptive Activities of Extracts of Caesalpinia pulcherrima Linn Flower.
Walisongo Journal of Chemistry, 6(2), 194-207

Unuigbe, C. A., Unula, C. F., Aiwonegbe, A., Uadia, J. O., Akhigbe, 1., Asakitikpi, E., and
Ogbeide, O. K. (2021). Bioactive chemical constituents, acute toxicity and 1, 1-
diphenyl-2-picrylhydrazyl radical scavenging activity of Polyalthia longifolia root.
GSC Biological and Pharmaceutical Sciences, 14(1), 018-026.

Wojtunik, K. A., Ciesla, L. M., and Waksmundzka-Hajnos, M. (2014). Model Studies on the
Antioxidant Activity of Common Terpenoid Constituents of Essential Oils by Means
of the 2,2-Diphenyl-1- picrylhydrazyl Method. Journal of Agricultural and Food
Chemistry, 62(37), 9088- 9094. https:/ /doi.org/10.1021/j£502857s

World Health Organization (WHO). World malaria report (2020): 20 years of global progress and
challenges.

World Health Organization (WHO). World malaria report (2025): Antimalarial drug resistance
challenging progress.

U. Omoruyi, J. O. Uadia, DUJOPAS 12 (2a): 98-110, 2026 109


https://doi.org/10.5897/AJPP2013.3950
https://dx.doi.org/10.12691/jfnr-3-8-3
https://doi.org/10.1021/jf502857s

Phytochemical Assessment, Total Alkaloid Content, Proximate Analysis, Antioxidant and Antimalarial Activities

of Ethxl Acetate Leaf Extract of Qrenacantha staudltii Hutch and Dalz

Zohra, S. F., Meriem, B., Samira., S., and Muneer, M. A. (2012). Phytochemical screening and
identification of some compounds from mallow. J. Nat. Prod. Plant Resour., 2(4), 512-
516.

U. Omoruyi, J. O. Uadia, DUJOPAS 12 (2a): 98-110, 2026 110



