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Abstract

Daniellia oliveri is an ethnomedicinal plant traditionally used for the management of several health
conditions. This study comparatively evaluated the phytochemical composition, anti-nutritional
factors, antioxidant, anthelmintic and antiemetic activities of methanol and n-hexane extracts of
the leaves and stem bark of Daniellia oliveri. Leaf and stem bark samples were extracted separately
with methanol and n-hexane and evaluated using standard phytochemical, antioxidant,
anthelmintic and antiemetic assays. The methanol stem bark extract contained the highest
concentrations of total phenolics (161.12 mg GAE/g), flavonoids (51.05 mg QE/g), tannins (20.15
mg CE/g), and saponins (36.96 mg DE/g). In contrast, alkaloids were highest in the n-hexane leaf
extract (10.07 %). In the DPPH assay, MS exhibited the lowest ICso among the extracts,(194.98),
whereas the n-hexane leaf extract had the highest ICso (588.84); vitamin C showed anICso 0f 64.57.
In the in-vitro anthelmintic assay, the methanol leaf extract produced the shottestyparalysis time
among the plant extracts, with 15.55 min at 50 mg/mL, compared with 12¢50'min for piperazine
citrate at 10 mg/mL. In the chick antiemetic model, the n-hexane stem bark extract produced 60.25
% inhibition of retching at 150 mg/kg, followed by the methanol stem barkiextract (52.32 %).
These findings demonstrate that the biological activities of Danielliayoliveri vary according to
plant part and extraction solvent. The results provide prelimifiary “experimental evidence
supporting further investigation of Daniellia oliveri as a source of bioactive constituents with
antioxidant, anthelmintic and antiemetic potential. However, fidentification of the active
compounds, mechanistic studies, comprehensive toxicity evaluation and pharmacological
validation are required before therapeutic applications can be proposed.

Keywords: Anthelmintic, Antiemetic, AntioXidant, Daniellia oliveri, Phytochemical, Plant
extracts.

1. Introduction

Medicinal plants are defined by their ability to provide therapeutic benefits or exert favorable
pharmacological influences on human'and animal physiology. Beyond serving fundamental needs
such as nutrition and shelter, vegetation has historically functioned as the primary source of herbal
remedies. These plantsisynthesize a diverse array of secondary metabolites biologically active
compounds that serveuas critical precursors for modern drug development and various therapeutic
interventions (Adeleye, 2014).

In contemporary:clinical settings, nausea and emesis remain significant challenges, particularly as
adverse effects of chemotherapy. These symptoms often lead patients to delay or even abandon
life-saving treatments (Jordan et al., 2007; Aseeri et al., 2013). Although progress has been made
in managing acute and delayed emesis, there is a persistent demand for more effective antiemetic
agents (Davis, 2016). Currently, effective relief is achieved in only 70 to 80 % of patients
undergoing highly emetogenic cytotoxic therapy. This variability in response is often attributed to
genetic polymorphisms in drug receptors, age, gender, and the specific emetogenic profile of the
treatment. Consequently, the search for novel, plant-derived antiemetic agents remain a priority in
supportive oncology care (Perwitasari et al., 2011).

Similarly, helminthiasis or parasitic worm infestation presents a global public health crisis,
impacting not only human health but also livestock and agricultural productivity. The rising
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prevalence of anthelmintic resistance among nematodes, coupled with the side effects associated
with synthetic deworming drugs, has intensified the global effort to identify botanical alternatives
with potent anthelmintic properties (Akhtar et al., 2000; Jackson and Coop, 2000).

Daniellia oliveri (Rolfe) Hutch and Dalziel, a member of the Caesalpiniaceae family, is a
significant ethnomedicinal tree native to Africa and the Amazonian regions (Atolani and Olatunji,
2016). Known as "emi ya" in Southwest Nigeria, this underutilized species holds substantial
economic and medicinal promise. Traditional applications are diverse: in Gambia, itS aromatic
resins serve as mosquito repellents, while bark decoctions are employed to manage gastrointestinal
parasites (Djoueche ef al., 2011). In Southeast Nigeria, root combinations of Daniellia.oliveri and
Sarcocephalus latifolius are used to treat hyperglycemia (Iwueke and Nwodo, 2008).

Previous research on Daniellia oliveri leaves has highlighted their antimicrobialy antioxidant,
antityphoid, and antidiarrheal activities, as well as their effects on skeletal muscle and
cardiovascular indices (Ahmadu ef al., 2004; Musa et al., 2010). The stem bark is recognized for
producing exudates rich in oleoresins and terpenoids, which are utilized for wound healing and as
cosmetic anti-wrinkle agents (Igoli ef al., 2005). Furthermore, compounds such as daniellic acid
and diterpene lactones have been isolated from its wood (Olatunji, 2000;»Atolani and Olatunji,
2016).

Despite these reports, an important gap remains. Preyvious investigations have generally examined
individual biological activities or plant parts, whereas comparatively limited information is
available on the relationship between the phytochemical composition and the antioxidant,
anthelmintic and antiemetic activities of Damiellia.oliveri leaves and stem bark extracted using
solvents of different polarity within, the same €xperimental framework. In particular, direct
comparative information on methanel“and n-hexane extracts of both plant parts, together with
quantitative phytochemical characterizationiand evaluation in the same study, remains limited. The
present study therefore aimed to/compare the phytochemical composition, selected anti-nutritional
factors, antioxidant capacity, anthelmintic activity and antiemetic activity of methanol and n-
hexane extracts of Daniellia oliveri leaves and stem bark.

The study was designed tordetermine whether differences in biological activity correspond with
differences in the méasuted phytochemical profiles. However, because the study did not isolate
individual compounds or directly test purified constituents, associations between phytochemical
classes and biologieal activities are interpreted as correlations or plausible explanations rather than
evidence oficausation.

2. Materials and methods

2.1. Plant collection and preparation of extracts

Stem bark and fresh leaves of Daniellia oliveri were collected from a farm at Anyigba (7° 28’
51.39” N and 7° 11’ 14.86 E), Kogi State, Nigeria in August 2021. The plant material was
authenticated by a botanist in the Department of Plant Science and Biotechnology, Prince
Abubakar Audu University, Anyigba and a Voucher Specimen Number (PAAU-PT-B-020) was
deposited in the Department of Plant Science and Biotechnology Herbarium. The leaves and stem
bark were cleaned, shade-dried in the laboratory. The leaves were pulverized and blended into fine
powder using an electric blender and the stem bark were pulverized and sieved into a fine powder.
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Powdered leaves (340 g) and stem bark (240 g) were extracted separately by continuous cold
maceration in methanol or n-hexane at a 1:5 w/v powdered sample-to-solvent ratio for a period of
48 hours with agitation at interval. The mixtures were filtered through Whatman filter paper and
concentrated under reduced pressure at 45°C until constant weights were obtained. Percentage (%)
extraction was calculated as:

Weight of extract (g)
Weight of powdered sample (g)

% yield = x100- - - - (1)

The crude extracts were stored in airtight container at refrigerated temperature until analysis.

2.2. Quantitative phytochemical evaluation

The phytochemical contents of Daniellia oliveri leaf and stem bark extracts were quantified using
colorimetric and gravimetric techniques. Specifically, total tannin content'wasevaluated via the
vanillin-HCI method as modified by He ef al. (2022), while the total phenolic and flavonoid
contents were determined using the Folin-Ciocalteu assay described by Arogba (2014) and the
chloride colorimetric method (Al-Rimawi et al., 2020), respectively..Additionally, saponin
concentrations were estimated following the procedures deseribed by ©loyede et al. (2020).
Alkaloid and cardiac glycoside levels were quantified accordifng to the protocol described by
Sreevidya and Mehrotra (2003).

2.3. Analysis of anti-nutritional factors (phytotoxins)

The anti-nutritional composition of extracts,was evaluated by quantifying phytic acid, cyanide,
oxalate, and nitrate contents. Phytate levels weré estimated using the Iron (III) chloride (FeCls)
titration method (Gupta et al., 2021), while cyanide'€oncentration was determined via the alkaline
picture (Onwuka, 2018). Total oxalate content was quantified by potassium permanganate
(KMnOg) titration according to the gprotecols described by Onwuka (2018) and Adeniyi ef al.
(2019). Finally, nitrate concentration 'was determined using the standard Kjeldahl procedure (ISO
20483:2013; Aktas et al., 2022).

2.4. In vitro antioxidant.analysis

The antioxidant potential ofi\the extracts was evaluated using two different techniques; 2, 2-
diphenyl-1-picrylhydrazyl, (DPPH) radical scavenging and ferric reducing antioxidant power
(FRAP), following theé method of Omada and Arogba (2019).

2.4. In vitro anthelmintic assay

This, was “conducted following the protocol described by Das et al. (2023) with minor
modifications“Earthworms (Pheretima posthuma) of similar size were harvested from moist soil
at Ogané-aji riverbank, Anyigba, Kogi State, and washed with normal saline. A total of 14 groups,
4 earthworms per group were established. Methanol and n-hexane extracts of Daniellia oliveri
(leaf and stem bark) were dissolved in 2% v/v Tween 80 and adjusted with normal saline to yield
concentrations of 10, 20, and 50 mg/mL. The worms were transferred into 10 mL of the respective
formulations:

Group 1 (control) received 10 mL of 2% v/v Tween 80 in normal saline, to control for solvent
effects.

Group 2 (standard) received Piperazine citrate (10 mg/mL) (Verma et al., 2020).
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Groups 3 - 14 (test groups) received test extracts at concentrations of 10, 20, and 50 mg/mL (Table
4).

The time taken for paralysis (loss of movement after vigorous shaking) of the earthworms was
observed and recorded for each group.

2.5. In vivo antiemetic assay
The antiemetic effect was evaluated using the copper sulfate-induced emesis model in chicks
(Silva et al., 2021; Hussain ef al., 2023). Experimental protocol was approved by the Department
of Biochemistry, Prince Abubakar Audu University Postgraduate Studies Board, at a proposal
seminar defense organized by the department for Post Graduate Students in July 202T%A day-old
AGRITED Ross 308 broiler chicks (34 - 52 g) were obtained from Agricultural, International
Technology and Trade Nigeria Limited (AGRITED), Ibadan, Oyo state, Nigeria. The chicks were
housed at the Experimental Animal House of Department of Biochemistry, Prinee Abubakar Audu
University, under controlled temperature (32 - 35 °C) and 24 hours light withiaccess to commercial
Top-feed Broiler Starter and water ad-libitum for a period of 3-dayaOn the 4" day, twenty-four
(24) chicks were randomly divided into 6 groups, 4 chicks per group.and-administered treatments
orally as follows:
Group 1 (control) received distilled water (10 mL/kg).
Group 2 (standard) received Metoclopramide (150 mgrkg).
Group 3 — 6 received plant extracts (150 mg/kg) each, as shown in Table 5.
All treatment groups; control, standard and plant eXtracts received equal dosing volume of
10 mL/kg.
Ten minutes post-treatment, copper sulfate (S0 mg/kg) was administered to induce emesis.
Antiemetic activity was assessed by eounting the number of retches over a 10-minute period. The
percentage inhibition of retching relative to the negative control group was calculated using the
formula:

Control —Test

% Inhibition of retching = ———=—=x100 - - - - - 2)

Control

2.6. Data analysis

Data was analyzed usifig SPSS Version 26.0 (IBM Corp., Armonk, NY, USA) and presented as
Mean + Standard Errotiof theMean (SEM). Group means were compared using One-Way Analysis
of Variance (ANOVA) followed by Tukey’s post-hoc test for multiple comparisons (p < 0.05).
ICso values were derived using non-linear regression analysis of dose-response curves. Sample
sizes (n = 3 for phytochemical, phototoxins and antioxidant assays and n = 4 for biological assays)
were selected,based on established screening protocols in ethnopractice literature and to minimize
animal usage (3Rs principle); formal a priori power calculations were not performed.

3. Results

3.1. The extraction yields were as follows: Methanol stem bark extract (MS) = 12.8 %; methanol
leaf extract (ML) = 8.5 %; n-hexane stem bark extract (NS) = 1.9 % and n-hexane leaf extract (NL)
=6.1 %.

3.2. Phytochemical composition of Daniellia oleiveri leaf and stem bark extracts
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Table 1 shows that tannins, total phenols, flavonoids, cardiac glycosides, and saponins were
significantly higher (p < 0.05) in the stem bark extracts than in the leaf extracts, with the methanol
stem bark extract recording the highest values. In contrast, alkaloid content was significantly
highest in the n-hexane leaf extract. No significant differences (p > 0.05) were observed between
the methanol and n-hexane stem bark extracts or between the methanol and n-hexane leaf extracts
for tannins, total phenols, and cardiac glycosides.

Table 1. Phytochemical composition of Daniellia oliveri leaf and stem bark extracts

Parameters MS NS ML NL SEM
Tannins (mg CE/g) 20.15+£0.49° 19.21+0.02° 6.66+0.01* 528+0,01% || 3.97
Total phenol (mg GAE/g) 161.12£0.06° 137.12+0.05° 67.67 £ 0.10% 44,51 £0.19° 27.71
Flavonoid (mg QE/g) 51.05+0.03° 37.74+0.08° 13.61 £0.03*11.56£0.07*  9.59

Alkaloids (%) 1.90£0.31°  523+0.15°  6.17+0.73° 110.07+£0.07° 1.68
Cardiac gly. (mg SS/g)  3.92+0.01° 320+0.01° 1.50+0.01%,0.85+0.06° 0.72
Saponins (mg DE/g) 36.96+0.01° 24.13+£0.02° 7.92 £0.01* 5.67+0.01° 7.35

Values with the same superscripts on the same rew ate not significantly different at p > 0.05.
Results were presented as mean = SEM at three replicates, where; MS= methanol extract of stem
bark, NS= n-hexane extract of stem bark, ML= methanol extract of leaf, NL= n-hexane extract of
leaf. CE = catechin equivalent, GA = galli¢ acid equivalent, QE = quercetin equivalent

3.3. Phytotoxins composition of Daniellia oleiveri leaf and stem bark extracts

As shown in Table 2, phytate and nitrate'contents were significantly higher (p < 0.05) in the n-
hexane extracts than in the methanel extracts. Cyanide content was highest in the methanol stem
bark extract and lowest in the n-hexane leaf extract, while oxalate content was significantly higher
in the leaf extracts than in the,stem'bark extracts (p < 0.05).

Table 2. Phytotoxins composition of Daniellia oliveri leaf and stem bark extracts.

Parameters MS NS ML NL SEM
Phytate (mg/g)y. /62.30 = 1.49° 102.80 £0.50° 82.50 +0.50* 114.82 +3.74° 11.55
Cyanide (pg/g)’  55.13+0.01¢ 41.64+0.04° 24.21+0.01° 15.22+0.02° 8.91
Oxalate’(mg/g)  3.72+0.01* 4.50+0.01*  9.36+0.03° 5.82+0.05" 1.25
Nitrate (%) 1.82+0.01° 2.84+0.01°  0.68+0.01° 2.94+0.02¢ 0.53

Values with the same superscripts on the same row are not significantly different at p > 0.05.
Results were presented as mean = SEM at three replicates, where; MS= methanol extract of stem
bark, NS= n-hexane extract of stem bark, ML= methanol extract of leaf, NL= n-hexane extract of
leaf.

3.3. Antioxidant activity of Daniellia oleiveri leaf and stem bark extracts
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As shown in Table 3(a, b), vitamin C exhibited the highest antioxidant activity with the lowest
ICso. Among the plant extracts, the methanol stem bark extract displayed the strongest antioxidant
activity, as evidenced by the lowest ICso value. The n-hexane leaf extract exhibited the weakest
antioxidant activity with the highest ICso value (588.84 pg/mL). Statistically, the order of
antioxidant activity among the extracts was MS > ML = NS > NL (p < 0.05). Similarly, the ferric
reducing antioxidant power (FRAP) assay (Table 3b) results generally supported the antioxidant
trend observed in the DPPH assay. Higher FRAP denoted higher antioxidant activity.

Table 3a. Percentage Inhibition of DPPH in varies concentrations of Daniellia oliveri leaf and
stem bark extracts

Conc. MS (%) NS(%) ML (%) NL(%) Vitamin, C._SEM
(ug/mL) (%)
3200 92.0 733 76.3 743 95.2
1600 87.9 66.4 72.9 62.9 84.6
800 70.6 59.3 62.0 56.4 8011
400 62.4 56.7 593 47.7 725
200 50.3 47.4 47.7 3945 612
100 38.8 31.9 31.9 322 55
ICso 194.98° 316.23° 288.40° 538.849  64.57° 86.56

Values with the same superscripts in the same row, are notisignificantly different at p > 0.05.
Results were presented as mean = SEM at three replicates, where; MS= methanol extract of stem

bark, NS= n-hexane extract of stem bark, ML= methanol extract of leaf, NL= n-hexane extract of
leaf.

The percentage (%) inhibition was plotted against the Log concentration of the extracts (ug/mL)
to determine the ICso, as Log-'x (ug/mL) from the equation: y = mx + ¢ when y = 50.

Table 3b. FRAP value of Daniéllia oliveri leaf and stem bark extracts

Extracts FRAP value (Vitamin C eq. in
mM)

MS 1.72 = 0.40° 24.42 +0.75°¢

NS 1.45+£0.27° 20.59 + 0.44°

ML 1.47 £0.07° 20.87 +0.38°

NL 1.32+£0.21°% 18.74 £ 0.46°
Vitamin C 2.00 £ 0.00¢ 28.38 £ 0.00¢

SEM 0.12 1.71

Values with the same superscripts on the same column are not significantly different at p > 0.05.
Results were presented as mean + SEM at three replicates, where; MS = methanol extract of stem,
NS = n-hexane extract of stem bark, ML = methanol extract of leaf, NL = n-hexane extract of leaf.

3.5. In vitro anthelmintic activity of Daniellia oleiveri leaf and stem bark extracts

Table 4 shows that Piperazine citrate displayed the highest anthelmintic activity. Among the
extracts, the methanol leaf extract exhibited the greatest activity, while the methanol stem bark
extract showed the least activity. Increasing extract concentration generally reduces the time of
paralysis, indicating dose-dependent anthelmintic activity. However, no significant difference (p
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281 > 0.05) was observed between the 20 and 50 mg/mL concentrations of the methanol stem bark
282  extract, between the 10 and 20 mg/mL concentrations of the methanol leaf extract, and among the
283  concentrations of the n-hexane leaf extract.

284

285  Table 4. In vitro anthelmintic activity of Daniellia oliveri leaf and stem bark extracts.

286

Group Sample Concentration (mg/ml) Time of paralysis (min.)
1 Control 0.00 Nil
2 Piperazine citrate 10.00 12.50 £ 0.87°
3 MS 10.00 37.26 +0.63¢
4 MS 20.00 33.75 +0.25f
5 MS 50.00 31.72 +0.75°
6 ML 10.00 17.78 +£0.48°
7 ML 20.00 17.00 £0.71%
8 ML 50.00 15655 0.48°
9 NS 10.00 25.15 £10.63¢
10 NS 20.00 2450« 0.65°
11 NS 50.00 21.10 £0.964
12 NL 10.00 22.25+0.654
13 NL 20.00 21.40 + 0.964
14 NL 50.00 19.00 + 065¢
SEM 2.03

287  Values with the same superscripts on the same celumn are not significantly different at p > 0.05.
288  Results were presented as mean + SEM at fourreplicates, where; MS= methanol extract of stem
289  bark, NS= n-hexane extract of stem bark, ML= methanol extract of leaf, NL= n-hexane extract of
290  leaf.

291  3.6. Antiemetic effects of Daniellia oleiveri leaf and stem bark extracts

292  Table As shown in Table 5, Metoclopramide produced the highest antiemetic activity. Among the
293  extracts, the n-hexane stem bark extract showed the highest antiemetic effect, followed by the
294  methanol stem bark extractpwheréas both leaf extracts exhibited significantly lower activities. No
295  significant difference (p,> 0.05) was observed between the methanol and n-hexane stem bark
296  extracts or between thesmethanol and n-hexane leaf extracts.

297

298  Table 5. Antiemetic effect of Daniellia oliveri leaf and stem bark extracts in copper sulfate induced
299  emesis in ¢hicks

300
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Group Dose No. of retches %  Inhibition
retching

1 Control (10 mL/kg) 80.50 + 0.204 0.00 = 0.00*

2 Metoclopramide (150 mg/kg) 25.00 + 1.83% 68.94 + 1.20¢

3 ML (150 mg/kg) 71.88 + 0.88% 10.71 + 0.47°

4 NL (150 mg/kg) 69.00 + 0.54¢ 1429 +0.21°

5 MS (150 mg/kg) 38.38 £2.21° 52.32 +1.14¢

6 NS (150 mg/kg) 32.00 + 1.02% 60.25 + 1.09%

SEM 9.67 12.06

Values with the same superscripts on the same column are not significantly differentwat p> 0.05.
Results were presented as mean + SEM at four replicates, where; MS= methanol extract of stem
bark, NS= n-hexane extract of stem bark, ML= methanol extract of leaf, NL=n-hexanefextract of
leaf.

5. Discussion

5.1. Phytochemical composition of Daniellia oliveri leaf and stem bark extracts

Quantitative phytochemical analysis of Daniellia oliveri revealed marked variations in the
distribution of the compounds between stem bark and leaf extracts, as well as between extraction
solvents, demonstrating the influence of both plant partsand selyent polarity on phytochemical
recovery.

The significantly higher concentrations of tannins, total phenolics, flavonoids, cardiac glycosides,
and saponins in the stem bark compared to corresponding leaf extracts (Table 1) indicate that the
stem bark serves as a richer reservoir of these pharmacologically active compounds. Although
methanol generally extracted higheriquantities of these phytochemicals than n-hexane, no
significant differences were observed between methanol and n-hexane stem bark extracts for
tannins, total phenolics, and cardiae, glycosides. This suggests that the compounds are relatively
abundant in the stem bark irrespective of solvent polarity. Similarly, comparable concentrations in
the methanol and n-hexane“leat extracts indicate a relatively uniform distribution of these
constituents within the leaves.

The relatively high tannin centent detected in the stem bark is of considerable pharmacological
importance. Tannins“are high-molecular-weight polyphenolic compounds capable of forming
stable complexes,with proteins, thereby disrupting microbial enzymes and cellular proteins, which
undeslies their antimicrobial, antiviral, and antiparasitic activities (Silanikove et al.,2001). Beyond
these effeets, tannins possess potent antioxidant properties by scavenging reactive oxygen species
and preventing oxidative damage to cellular macromolecules (Rajakumari et al., 2020).
Consequently, elevated tannin concentrations could explain the superior biological activities
demonstrated by the stem bark extracts in this study.

A similar trend occurred for total phenolic and flavonoids, with stem bark extracts exhibiting
significantly greater phenolic content than leaf extracts. Phenolic compounds and flavonoids are
recognized as major contributors to the antioxidant capacity of medicinal plants due to their ability
to donate hydrogen atoms or electrons to neutralize free radicals and terminate oxidative chain
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reactions (Adeleye et al., 2014; Afuwape et al., 2025). Their antioxidant effects protect essential
biomolecules like DNA, proteins, and membrane lipids from oxidative damage, reducing the risk
of several chronic disorders associated with oxidative stress. Additionally, phenolic compounds
exhibit antimicrobial and anti-inflammatory properties that enhance their medicinal value (Alagbe,
2020), providing a plausible biochemical explanation for the superior performance of the stem
bark in subsequent antioxidant assays as well as the enhanced pharmacological activities of this
plant extract.

In contrast, alkaloid distribution differed markedly. The n-hexane leaf extract exhibited the,highest
alkaloid content, while the methanol stem bark extract contained the lowest concéntration.» This
variation suggests that certain alkaloids present in this plant possess relatively non-polar
characteristics, making them more amenable to extraction with n-hexane. Although alkaloids were
more abundant in the leaf extracts, the superior biological activities demonstratediby the stem bark
indicate that the observed pharmacological effects may depend morestrongly on the synergistic
interaction of phenolics, flavonoids, tannins, saponins, and cardiac ‘glycosides than on alkaloid
concentration alone.

Cardiac glycosides and saponins also occurred in significantly higher concentrations in the stem
bark than in the leaves. Cardiac glycosides have'long been recognized for their therapeutic
importance in cardiovascular disorders, alongside, additional antimicrobial and anticancer
activities. Likewise, saponins exhibit diverse biological properties, including membrane
permeabilizing, immunomodulatory, antimicrobial, anti-inflammatory, and antiparasitic effects
(Afuwape et al., 2025). The significantly higher saponin concentration detected in the methanol
stem bark extract strengthens its pharmacological profile and may account for its enhanced
anthelmintic activity observed later ifi this,study.

5.1. Phytotoxins (anti-nutritionalfactors) composition of Daniellia oliveri leaf and stem bark
extracts

Although medicinal plants are valuable sources of therapeutic phytochemicals, they may contain
anti-nutritional factors (phytotoxins) that influence nutrient bioavailability and, at elevated
concentrations, pose toxicological concerns. Higher concentrations of phytate in the n-hexane
extracts of both the'stem bark and leaves compared to their corresponding methanol extracts
suggest thatssolvent selection considerably influences extraction efficiency, reflecting differential
interactions, within the plant matrix. Phytic acid is recognized as an anti-nutritional factor due to
its strong,chelating ability, forming insoluble complexes with essential dietary minerals like
calciumyg 1ron, zinc, and magnesium, thereby reducing their intestinal absorption. Nevertheless,
moderate concentrations of phytate exhibit antioxidant activity through metal ion chelation
(Afuwape et al., 2025). Therefore, while elevated phytate levels in n-hexane extracts may limit
mineral availability if consumed excessively, they may also contribute to beneficial biological
effects within acceptable limits.

The significantly lower cyanide content recorded in the leaf extracts, particularly the n-hexane leaf
extract, suggests that these preparations may possess a comparatively wider safety margin. The
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levels detected require further toxicological evaluation to determine whether they remain within
acceptable safety thresholds, though appropriate processing methods including boiling, solvent
extraction, or drying could reduce cyanide content prior to therapeutic utilization.

Oxalates bind calcium to form insoluble calcium oxalate crystals, reducing calcium bioavailability
and potentially contributing to kidney stone formation or metabolic complications when consumed
excessively over prolonged periods (Gboshe, 2020). The relatively low oxalate content observed
in the stem bark extracts represents an important nutritional advantage and enhances their
suitability for medicinal applications compared with the leaf extracts.

The absence of a significant difference in nitrate content between the two _n-hexane extracts
suggests that n-hexane may preferentially extract nitrate-associated constituents from both plant
parts. Although dietary nitrates are not inherently toxic and can exert beneficial‘health effects
through nitric oxide production, excessive intake may increase the risk ofmethemoglobinemia and
facilitate the formation of potentially carcinogenic N-nitroso compounds (Olafadehan et al., 2020).
Consequently, monitoring nitrate concentrations remains important,

Despite the presence of phytate, cyanide, oxalate, and nitrate, the concentrations observed do not
diminish the medicinal potential of the plant but ighlight the need for appropriate extraction
procedures, dosage optimization, and safety evaluations The lower oxalate content and favorable
phytochemical composition of the stem bark support,its potential as the preferred part for
pharmaceutical development, provided processingmethods minimize anti-nutritional factors while
preserving bioactive constituents.

5.3. Antioxidant activity of Daniellia oliveri leaf and stem bark extracts

As presented in Table 3a, vitamin,C exhibited the highest radical scavenging activity and the
lowest ICso value, confirming, its stiperior potency. Among the plant extracts, the methanol stem
bark extract demonstrated the, greatest antioxidant activity, evidenced by its low ICso value. The
inverse relationship between [€50 values and antioxidant activity indicates that lower values
correspond to stronger free radical scavenging capacity, as less extract is required to neutralize
50% of DPPH radicals. Accerdingly, the superior performance of the methanol stem bark extract
suggests it cofntainedygreater quantities of antioxidant phytochemicals, consistent with the
phytochemieal profile where it yielded the highest concentrations of total phenolics, flavonoids,
tannins, and sapenins. Phenolic compounds and flavonoids are effective antioxidants because their
hydroxylgroups readily donate electrons or hydrogen atoms to stabilize reactive oxygen species
and terminate free radical chain reactions (Brewer, 2011; Omada and Arogba 2019; Afuwape et
al.,2025). Their high abundance in the methanol stem bark extract provides a plausible explanation
for its superior DPPH scavenging capacity. Conversely, the poor antioxidant performance of the
n-hexane leaf extract is attributable to its lower concentrations of these constituents, emphasizing
the importance of solvent polarity in extraction.

The DPPH assay demonstrates that Daniellia oliveri, particularly the methanol stem bark extract,
possesses appreciable antioxidant potential. These findings support the ethnomedicinal use of the

©2026. The authors. The article is published by BioLuster Research Center Ltd. This article is licensed under CC BY 4.0 (
https://doi.org/10.71193/jpci.20260020 I
Journal Home Page: Journal of Phytochemical Insights 0


https://www.blrcl.org/
https://creativecommons.org/licenses/by/4.0/deed.en
https://doi.org/10.71193/jpci.20260020
https://doi.org/10.71193/jpci.20260020
https://journals.blrcl.org/index.php/jpci/index
https://journals.blrcl.org/index.php/jmct

422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464

plant in conditions associated with oxidative stress and suggest that the stem bark represents the
most promising source of natural antioxidants (Adeleye et al., 2014).

In Table 3b, the Ferric Reducing Antioxidant Power (FRAP) assay, which measures the ability of
antioxidants to reduce ferric (Fe**) ions to their ferrous (Fe?") form through electron donation,
provides complementary mechanistic information. The strong FRAP activity observed in the
methanol stem bark extract is consistent with its high concentrations of electron-donating phenolic
compounds and flavonoids. The close agreement between the DPPH and FRAP assays'strengthens
the evidence that the antioxidant activity of Daniellia oliveri is largely driven by it§ abundant
phenolic constituents. Both methods consistently identified the methanol extractsfas pessessing
greater antioxidant potential than their corresponding n-hexane extracts.

5.4. In vitro anthelmintic activity of Daniellia oliveri leaf and stem bark extraects
Anthelmintic efficacy was evaluated based on the duration requiredytoinduce paralysis in
Pheretima posthuma, where shorter paralytic times reflect greater biolegical potency. All extracts
demonstrated measurable, concentration-dependent anthelmintic activity varying by plant tissue,
extraction solvent, and concentration (Table 4). The reference_standard, piperazine citrate (10
mg/mL), produced paralysis at 12.50 min. Piperazine a¢ts as a y-aminobutyric acid (GABA)
receptor agonist, inducing hyperpolarization of hélminth“muscle membranes to cause flaccid
paralysis (Pal and Pandab, 2010).

Among the plant extracts, the methanol leaf éxtract exhibited the most potent anthelmintic
response across all tested concentrations. At 50 ' mg/mL, it induced paralysis within 15.55 min,
which did not differ significantly (p*> 0.05)“from its performance at 20 mg/mL (17.00 min),
suggesting that maximal response undetythese experimental conditions was approached at 20
mg/mL. Conversely, the methanelsstem bark extract exhibited longer paralytic times (37.26 min
at 10 mg/mL to 31.72 min at 50 mg/mL), though increasing its concentration from 10 to 50 mg/mL
significantly reduced paralysis time'(p < 0.05), demonstrating a concentration-dependent response.
The n-hexane extracts_similarly®confirmed leaf superiority, with the n-hexane leaf extract (50
mg/mL) achieving paralysis /at 19.00 min compared to 21.10 min for the n-hexane stem bark
extract at the same concentration.

The superiorpotency of the leaf tissue despite lower overall phenolic and tannin concentrations
relative to the stem bark strongly correlates with its distinct phytochemical profile, particularly its
higher alkaloid content (p < 0.05). While literature suggests that alkaloids, tannins, and saponins
can disfupt parasite neuromuscular function, protein integrity, and membrane permeability
(Maisale et al., 2010; Lopez-Aban et al., 2025), these crude extract observations represent
phenotypic correlations rather than proven single-compound mechanisms. Because pure bioactive
entities were not isolated in this study, exact molecular targets (specific ion-channel blockade or
oxidative phosphorylation uncoupling) remain unverified and warrant future bio-guided
fractionation.

5.5. Antiemetic activity of Daniellia oliveri leaf and stem bark extracts
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The antiemetic activity was evaluated using the copper sulfate-induced emesis model in young
chicks. Copper sulfate induces emesis primarily through peripheral stimulation of the
gastrointestinal mucosa, leading to the release of serotonin (5-hydroxytryptamine) from
enterochromaffin cells. Released serotonin activates vagal afferent nerves transmitting impulses
to the medullary vomiting center, triggering retching and vomiting (Babic and Browning, 2014);
a reduction in retching frequency indicates effective antiemetic activity.

As shown in Table 5, the reference drug, metoclopramide, produced the greatest inhibition of
retching (150 mg/kg produced 68.94 % reduction in retching) compared to control group-, Among
the plant extracts (150 mg/kg), the n-hexane stem bark extract exhibited the high€st antiemetic
effect (60.25 % inhibition), followed by the methanol stem bark extract (52.32 % inhibition). In
contrast, the leaf extracts demonstrated weak activity, yielding 10.71 % (methanolleaf) and 14.29
% (n-hexane leaf) inhibition. Under the conditions of this screening model,he antiemetic activity
of the n-hexane stem bark extract showed no statistically significant difference (p > 0.05)
compared to metoclopramide. However, given the screening sample size'(n = 4 per group), this
outcome reflects statistical non-significance in a preliminary trial rather than established clinical
or pharmaceutical equivalence.

The pronounced activity of stem bark extracts correlates with their significantly higher total
phenolic and flavonoid contents (p < 0.05). Polyphenols such as flavonoids and other phenolic
compounds are known to possess localized anti-inflammatory and antioxidant properties that may
attenuate peripheral mucosal irritation or modulate local'meurotransmitter dynamics (Ahmed et al.,
2011Zia-Ul-Haq et al., 2013). While metoclopramide acts primarily via central dopamine D> and
peripheral serotonin 5-HT3 receptor antagonismr (Bulbul ef al., 2013), any proposed receptor-
mediated mechanism for Daniellia oliveri remains speculative until active constituents are isolated
and receptor-binding assays are conducted.

6. Conclusion

This study provides preliminary s vifro and animal model evidence supporting the comparative
pharmacological potentialyand, ethnomedicinal relevance of Daniellia oliveri. The findings
demonstrate clear part=tand solvent-dependent variations in biological efficacy; while the stem
bark represents a rich sourc¢e of phenolic compounds exhibiting superior antioxidant capacity and
notable antiemetic activity in"the chick model, the leaf extract, particularly its methanol fraction
demonstrates ‘dominant anthelmintic potency against Pheretima posthuma. Although anti-
nutritional factors'were detected, their concentrations suggest that the plant material maintains an
acceptable safety margin when processed appropriately. However, because pure active compounds
were ‘not isolated, and detailed pharmacokinetic, toxicological, and molecular receptor-
mechanistic investigations were beyond the scope of this preliminary study, these results should
not be interpreted as definitive proof for direct clinical or pharmaceutical application. Instead, this
work provides a scientific baseline that justifies further bio-guided fractionation, compound
isolation, and mechanistic studies to identify the specific bioactive constituents responsible for the
observed activities.

Conflict of Interest

©2026. The authors. The article is published by BioLuster Research Center Ltd. This article is licensed under CC BY 4.0 (
https://doi.org/10.71193/jpci.20260020 I
Journal Home Page: Journal of Phytochemical Insights 0


https://www.blrcl.org/
https://creativecommons.org/licenses/by/4.0/deed.en
https://doi.org/10.71193/jpci.20260020
https://doi.org/10.71193/jpci.20260020
https://journals.blrcl.org/index.php/jpci/index
https://journals.blrcl.org/index.php/jmct

509

510

511
512

513

514

515

516

517
518
519
520
521

522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548

Authors declared no conflict of interest.

Data Availability

All supporting data and findings regarding this study can be gotten through the corresponding
author upon reasonable request.

Acknowledgment
Not applicable
Funding

Not applicable

Authorship Contribution:

Conceptualization, methodology and writing original draft preparation, Ibrahim G.E. and Prof.
Omale J.; funding acquisition Ibrahim G.E.;, supervision, Prof. OmaledJ.; writing review and
editing, Visualization and Validation, Omada A.A.; project administration;,Olajide J.E.; Software
and Resources, Omada A.A, Obajemu, B.S., Odiba, J.C., Emejes T.O. and Adams, O.S.

References

Adeleye, A.A., Iwalewa, E.O., and Daniyan, M.O. (2014). Antioxidant and free radical scavenging
activities of some Nigerian medicinal plants. Journal of Pharmacognosy and
Phytochemistry, 3(2), 114 - 121.

Adeniyi, S.A., Orjiekwe, C. L., and Enechi, O7"C:(2019). Determination of the total oxalates,
phytates, and tannins in some selected edible vegetables. Journal of Applied Sciences and
Environmental Management,23(11), 1993—-1998.

Ahmadu, A., Haruna, A.K., Garba, M., Ehinmidu, J.O. and Sarker, S.D. (2004). Phytochemical
and antimicrobial activities of the Daniellia oliveri leaves. Fitoterapia, 75(7-8), 729-732.

Akhtar, M.S., Igbal, Z., Khanb, M.N., Lateef, M. (2000). Anthelmintic activity of medicinal plants
with particular reference to their use in animals in the Indo—Pakistan subcontinent. Small
Ruminant Research, 38(2), 99 - 107.

Aktas, N., Isikli, M¥A., ‘and Erkan, M. (2022). Optimization of Kjeldahl Method for Protein
Determination’ in, Cereal and Cereal-Based Products. International Journal of Food
Engineering, 18(2), 145 - 156.

Alagbe, J.O., Sharma, R., Ojo, E. A., Shittu, M.D., and Atanda, B.K. (2020). Chemical Evaluation
of the Proximate, Minerals, Vitamins and Phytochemical Analysis of Daniella Oliveri Stem
Bark. International Journal of Biological, Physical and Chemical Studies, 2(1), 16 - 22.

Al-Rimawi, F., Abu-Lafi, S., and Qutob, M. (2020). Comparison of Different Extraction Methods
for the Determination of Total Phenolic Content, Total Flavonoid Content, and Antioxidant
Activity of Thymus capitatus. Journal of Analytical Methods in Chemistry, 2020, 1 - 8.

Arogba, S.S. (2014). Phenolics, antiradical assay and cytotoxicity of processed mango (Mangifera
indica) and bush mango (/rvingia gabonensis) kernels. Nigerian Food Journal, 32(1), 62 -
72.

Aseeri, M., Mukhtar, A., Khansa, S.Al, Elimam, N. and Jastaniah, W. (2013). A retrospective
review of antiemetic use for chemotherapy-induced nausea and vomiting in pediatric
oncology patients at a tertiary care center. Journal of Oncology Pharmacy Practice, 19(2),

©2026. The authors. The article is published by BioLuster Research Center Ltd. This article is licensed under CC BY 4.0 (
https://doi.org/10.71193/jpci.20260020 l I
Journal Home Page: Journal of Phytochemical Insights 0


https://www.blrcl.org/
https://creativecommons.org/licenses/by/4.0/deed.en
https://doi.org/10.71193/jpci.20260020
https://doi.org/10.71193/jpci.20260020
https://journals.blrcl.org/index.php/jpci/index
https://journals.blrcl.org/index.php/jmct

549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594

138 - 144.

Atolani, O., and Olatunji, G.A. (2016). Chemical composition, antioxidant and cytotoxicity
potential of Daniellia oliveri (Rolfe) Hutch. and Dalz. Turkish Journal of Pharmaceutical
Sciences, 13(1), 41 - 46.

Brewer S. (2011). Natural Antioxidants: Sources, Compounds, Mechanisms of Action, and
Potential Applications. Comprehensive Reviews in Food Science and Food Safety, 10(4),221-
246.

Das, S., Rajasekar, S., and Gupta, P.K. (2023). Standardized protocols for in-vitro afithelmintic

screening: Earthworm models in ethnopharmacological research. Phytomedicine Plus,
3(1), 100392.
Davis, M.P. (2016). New therapies for antiemetic prophylaxis for chemotherapy. Journal of
Community Supportive Oncology, 14(1), 11 - 20.
Djoueche, C.M., Azebaze, A.B. and Dongmo, A.B. (2011). Investigation of plants used for the
ethnoveterinary control of gastrointestinal parasites in Bénoué region, Cameroon.
Tropicultura, 29(4), 205 - 211.
fuwape, O.M., Omosebi, J.G., Ayodele, M.O. (2025).Phytochemical Analysis and Antioxidant
Screening of Selected Medicinal Plants for Secondary Metabolites. Advanced Journal of
Chemistry, Section B, Natural Products and Medical Chemistry, 7(4), 272 - 285.
Gboshe, P.N. (2020). Studies of selected browses of South-Southern part of Nigeria with particular
reference to their proximate and some anti-nutritional constituents. Nigerian Journal of
Animal Science, 22(2), 241 - 248.
Gupta, R.K., Gangoliya, S.S., and Singh, N.K. (2021).Reduction of phytic acid and enhancement
of bioavailable minerals in food grains. Journal of Food Science and Technology, 52(2),
676 - 684.

He,J., Xu, L., Ji, Z., and Wang, J. (2022). Optimization of vanillin-HCI assay for the determination
of condensed tannins in plant extracts. Phytochemical Analysis, 33(4), 512-521.

Hussain, M., Ahmed, S., and Khan,M.Ay(2023). Pharmacological validation of antiemetic and
bronchodilator activities ofitropical plant extracts using chick and rabbit models. Journal
of Ethnopharmacology, 302, 115891.

Igoli, J.O., Ogaji, O.G., Tor-Anyiin, T.A. and Igoli, N.P. (2005). Traditional medicine practice
amongst the Igede people of Nigeria. Part II. African Journal of Traditional, Complementary
and Alternative Medicines, 2(2), 134-152.

ISO 20483:2013. Cereals and pulses: Determination of the nitrogen content and calculation of the

crude protein‘content Kjeldahl method. International Organization for Standardization.

Iwueke, A.V, and Nwodo, O.F.C. (2008). Antihyperglycaemic effect of aqueous extract of
Daniella oliveri and Sarcocephalus latifolius roots on key carbohydrate metabolic enzymes
and glycogen in experimental diabetes. Biokemistri, 20(2).DI0:4314/biokem.v20i2.56440

Jackson, F. and Coop, R.L. (2000). The development of anthelmintic resistance in sheep
nematodes. Parasitology, 120(7), 95 - 107.

Jordan, K., Sippel, C. and Schmoll, H.J. (2007). Guidelines for antiemetic treatment of
chemotherapy-induced nausea and vomiting: past, present, and future recommendations. 7he
Oncologist, 12(9), 1143-1150.

Lopez-Aban, J., Vicente-Santiago, B., Gutiérrez-Soto, G., Rodriguez-Garza, N.E., Kacaniova, M.,
Lopez-Sandin, 1., Romo-Saenz, C.I., Ballesteros-Torres, J.M., Galaviz-Silva, L., Castillo-
Velazquez, U. ef al. (2025). Emerging Approaches to Anthelmintic Therapy Using Medicinal
Plants and Phytochemicals: A Review of Natural Products against Strongyloidiasis.

©2026. The authors. The article is published by BioLuster Research Center Ltd. This article is licensed under CC BY 4.0 (
https://doi.org/10.71193/jpci.20260020 l I
Journal Home Page: Journal of Phytochemical Insights 0


https://www.blrcl.org/
https://creativecommons.org/licenses/by/4.0/deed.en
https://doi.org/10.71193/jpci.20260020
https://doi.org/10.71193/jpci.20260020
https://journals.blrcl.org/index.php/jpci/index
https://journals.blrcl.org/index.php/jmct

595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631

Pathogens, 14, 842. https://doi.org/10.3390/pathogens14090842.

Musa, A.D., Yusuf, G.O., Ojogbane, E.B. and Nwodo, O.F.C. (2010). Screening of eight plants
used in folkloric medicine for the treatment of typhoid fever. Journal of Chemical and
Pharmaceutical Research, 2(4), 7 - 15.

Olafadehan, O.A., Oluwafemi, R. A., and Alagbe, J. O. (2020). Performance, haemato-
biochemical parameters of broiler chicks administered Rolfe (Daniellia oliveri) leaf extract
as an antibiotic alternative. Journal of Drug Discovery, 14(33), 146 - 154.

Olatunji, G. (2000). Diterpene lactone from the heartwood of Daniella oliveri. Cellulose Chemistry
and Technology, 34(5-6), 505 - 507.

Oloyede, O.I., Adewale, A., and Olumide, A.O. (2020). Quantitative analysis of saponins and

cardiac glycosides in tropical medicinal flora. African Journal of Biochemistry Research,
14(3), 88-95.

Omada, A A. and Arogba, S.S. (2019). Comparative study on antioxidant activity and cytotoxin
of deffated kanel of mango (Magnifera indica) and wild mango (Irvingia gabonensis).
Advance journal of food Science and Technology, 17(5), 94 - 98.

Onwuka, G.I. (2018). Food Analysis and Instrumentation: Theory and Practice (2nd ed.). Napthali
Prints.

Pal, D. and Pandab, K. (2010). Evaluation of Anthelmintic activities of aerial parts of Cynodon

dactylon pers. Ancient Science of Life, 30(1), 12 - 13.

Perwitasari, D.A., Gelderblom, H., Atthobari, J., Mustofa, M., Dwiprahasto, I., Nortier, J.W.R.
and Guchelaar, H.J. (2011). Anti-emetic drugs in oncology: pharmacology and
individualization by pharmacogenetics. International Journal of Clinical Pharmacy, 33(1),
33-43.

Rajakumari, R., Volova, T., Oluwafemi, O.S., Rajesh Kumar, S., Thomas, S. and Kalarikkal, N.
(2020). Grape seed extract-soluplus dispersion and its antioxidant activity. Drug
Development and Industrial Pharmacy, 46(8), 1219 - 1229.

Silanikove, N., Perevolotsky, A. and Provenza, F.D. (2001). Use of tannin-binding chemicals to
assay for tannins and their negative postingestive effects in ruminants. Animal Feed Science
and Technology, 91(1-2), 69 - 81.

Silva, J.M., Rocha, L.G., and Fertreira, M.S. (2021). Refinement of the chick emesis model for

screening of centfalyandyperipheral antiemetic agents. Laboratory Animals, 55(4), 312—
320.

Sreevidya, N. and Mehrotra;'S. (2003). Spectrophotometric method for estimation of alkaloids and
glycosides in‘herbal formulations. Journal of AOAC International, 86(6), 1120—1124.

Verma, P., Gupta, A., and Singh, K. (2020). Comparative anthelmintic activity of piperazine citrate
and natural polyphenols: A mechanistic approach. [International Journal of
Pharmaceutical Sciences and Research, 11(8), 3740 - 3746.

©2026. The authors. The article is published by BioLuster Research Center Ltd. This article is licensed under CC BY 4.0 (
https://doi.org/10.71193/jpci.20260020 l I
Journal Home Page: Journal of Phytochemical Insights 0


https://www.blrcl.org/
https://creativecommons.org/licenses/by/4.0/deed.en
https://doi.org/10.71193/jpci.20260020
https://doi.org/10.71193/jpci.20260020
https://journals.blrcl.org/index.php/jpci/index
https://journals.blrcl.org/index.php/jmct


  %   yield   =     Weight   of   extract   ( g )  Weight   of   powdered   sample   ( g )   x   100


  %   Inhibition   of   retching   =     Control   −   Test Control   x   100

