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ABSTRACT
Background:	Aspartame	may	affect	metabolism,	while	Sacoglottis	gabonensis	phytochemicals	can	either	support	or	hinder	growth	
depending	on	the	duration	of	exposure.	This	study	evaluated	the	impact	of	aspartame	and	S.	gabonensis	on	growth	performance	in	male	
mice.	 Ninety	 male	 mice	 were	 assigned	 to	 six	 groups	 (A-F,	 n=	 15).	 Group	 A	 (control),	 B	 (aspartame	 @	 50mg/kg/bw/day),	 C	
(50mg/kg/bw/day	of	aspartame	+	250mg/kg/bw/day	of	S.	gabonensis.	ethanolic	leaf	extract),	D	(50mg/kg/bw/day	of	aspartame	+	
250mg/kg/bw/day	of	S.	gabonensis	ethanolic	bark	extract),	E	(50mg/kg/bw/day	of	aspartame	+	250mg/kg/bw/day	of	a	combination	
of	bark	and	leaf	extract),	and	F	(50mg/kg/bw/day	of	aspartame	+	500mg/kg/bw/day	of	a	combination	of	bark	and	leaf	extract.)	Each	
group	 received	 the	 treatment	 through	 oral	 gavage	 for	 12	weeks.	 Phytochemical	analysis	 of	 the	 extract	was	 done	 using	 standard	
procedures.	Body	weights	of	the	mice	were	taken	twice	a	week.	Data	from	phytochemical	analysis	and	body	weights	were	subjected	to	
statistical	analysis	using	SAS	9.4.	Results	revealed	that	bark	extracts	contained	higher	levels	of	tannins	(269.21 mg/kg)	and	phytates	
(2410.5  mg/kg),	 while	 leaf	 extracts	 were	 richer	 in	 �lavonoids	 (2.86%)	 and	 alkaloids	 (7.32%),	 indicating	 distinct	 bioactive	 and	
antinutritional	 pro�iles.	 Moreover,	 no	 signi�icant	 difference	 in	 weight	 gain	 @	 weeks	 1-4,	 suggesting	 short-term	 adaptation	 to	
phytochemicals.	At	weeks	4-8,	group	D	and	F	 signi�icantly	 reduced	weight	gain	 compared	 to	group	B,	whereas	group	C	exhibited	
intermediate	gains,	 likely	due	 to	bioactive	 �lavonoids	and	alkaloids.	At	weeks	8-12,	prolonged	exposure	 to	bark-rich	 (group	D)	or	
500mg/kg/bw/day	treatments	(group	F)	resulted	in	negative	or	unstable	weight	gains,	while	the	group	A	and	group	B	maintained	more	
stable	growth	trajectories.	However,	these	differences	were	statistically	signi�icant	at	weeks	5-8	and	weeks	8-12	(p < 0.05).	S.	gabonensis	
bark	is	rich	in	tannins	and	phytates,	and	leaves	are	richer	in	�lavonoids	and	alkaloids.	While	short-term	intake	did	not	affect	growth,	long-
term	consumption—especially	of	bark	extracts—reduced	weight	gain.	Leaf	extracts	supported	moderate	growth,	suggesting	they	are	
more	suitable	for	growth	performance	than	bark	extracts,	whose	prolonged	use	requires	caution.
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1.	INTRODUCTION
Plant-based bioactive compounds have long been recognized 
for their nutritional, medicinal, and pharmacological 
properties. These compounds, largely categorized as secondary 
metabolites—including tannins, �lavonoids, alkaloids, saponins, 
and phytates—play important roles in modulating physiological 
functions, antioxidant activity, and metabolic health [1, 2]. While 
many of these metabolites exert bene�icial biological effects, 
some phytochemicals, particularly tannins, phytates, and 

oxalates, can function as antinutritional factors by reducing 
protein digestibility and mineral bioavailability, thereby 
in�luencing growth and development in animals [3,4].
The phytochemical composition of medicinal plants varies 
considerably among different plant parts. Notably, the bark and 
leaves often differ in their concentrations of bioactive 
compounds, with bark typically containing higher levels of 
tannins and phytates, while leaves are generally richer in 
�lavonoids, alkaloids, and related compounds [5,6,7]. These 
compositional differences suggest that extracts from different 
plant parts may exert distinct effects on growth, metabolism, 
and overall physiological performance.
Understanding how these phytochemicals in�luence growth is 
therefore critical, particularly given their dual role as both 
bene�icial bioactive agents and potential antinutritional factors. 
Evaluating the phytochemical pro�iles of bark and leaf extracts 
alongside their effects on body-weight changes in experimental 
animals can provide insight into their safety, ef�icacy, and 
appropriate dietary inclusion levels. Such information is 
valuable for the development of functional feeds, nutraceuticals, 
and plant-based therapeutic interventions.
In parallel, dietary palatability and taste perception play an 
important role in feed intake and growth outcomes. Humans 
naturally prefer sweet �lavors, which enhance appetite; 
however, excessive intake of sugar-rich diets has been linked to 
obesity, diabetes mellitus, hypertension, and cardiovascular 
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disorders. To address these health concerns, arti�icial or non-
nutritive sweeteners such as aspartame, saccharin, and 
acesulfame-K have been widely introduced as sugar substitutes. 
These sweeteners possess signi�icantly greater sweetening 
intensity than sucrose and are commonly incorporated into diet 
beverages and food products [8] 
Beyond human consumption, non-nutritive sweeteners like 
aspartame are increasingly used in animal feed studies to 
improve palatability or to evaluate metabolic interactions. 
Although aspartame is considered non-caloric, emerging 
evidence suggests that it may in�luence gut microbiota 
composition and metabolic signaling pathways, potentially 
interacting with other dietary constituents such as plant-
derived phytochemicals [9,10]. This highlights the importance 
of assessing the combined effects of phytochemicals and feed 
additives on growth and metabolism.
One plant of particular interest is the bitter bark cherry tree, 
Sacoglottis	 gabonensis, a member of the family Humiriaceae 
found in the tropical rainforest regions of Africa and America. In 
several rural communities in Nigeria, the stem bark of S.	
gabonensis is traditionally added to freshly tapped palm wine 
obtained from Raphia species (especially Raphia	 vinifera P. 
Beauv) and oil palm (Elaeis	guineensis Jacq.). The bark extract is 
believed to prolong the shelf life of palm wine and has also been 
used traditionally to treat various ailments, with reported 
protective effects against toxin-induced cellular damage [11].
Previous experimental studies support some of these 
traditional claims. [12] reported signi�icant reductions in liver 
injury biomarkers, improvements in oxidative stress markers, 
and increased hepatocyte numbers in animals co-administered 
S.	 gabonensis. Furthermore, [13] observed no alterations in 
gestation length or behavioral changes during the gravid period 
in animals administered S.	gabonensis extracts.
Despite these �indings, there remains limited empirical 
evidence linking the whole-plant phytochemical pro�iles of S.	
gabonensis bark and leaves to growth performance in 
experimental animals, particularly over extended feeding 
durations. A comprehensive evaluation that incorporates both 
bark and leaf extracts across short-, medium-, and long-term 
feeding phases is therefore necessary to elucidate the time-
dependent effects of these phytochemicals on growth. 
Additionally, incorporating aspartame into treatment groups 
re�lects real-world dietary scenarios in which plant products 
are consumed alongside additives, enabling the assessment of 
potential synergistic or antagonistic interactions that may 
in�luence growth and physiological outcomes.

2.0	Experimental	location
The experiment was carried out in the animal house of the 
Department of Animal and Environmental Biology, Rivers State 

oUniversity, Port Harcourt. (Coordinates 4  48'14''N 6 59' 12''E).

3.0	Objectives
1.	 To analyze vital phytochemical components (tannins, 
�lavonoids, alkaloids, saponins, phytates, oxalates, phenols, and 
HCN) in bark and leaf extracts of S.gabonensis.
2.	To evaluate the effect of these extracts, in combination with 
aspartame, on body-weight gain during early (weeks 1–4), 
intermediate (weeks 5–8), and late (weeks 9–12) feeding 
phases.

3.	To Compare the relative impact of bark, leaf, and combined 
bark–leaf extracts on body weight relative to positive 
(aspartame only) and negative (no aspartame or	S.gabonensis	
extracts) controls.

4.0	Materials	and	Methods	
4.1	Experimental	animals	and	Management	
Ninety mature male mice were used in the study. The mice were 
housed individually in cages under standard conditions. They 
were provided with clean water and rodent pellets ad	libitum. 
All experiments were conducted according to the Institutional 
Animal Care Protocols at the Rivers State University, Port 
Harcourt, Nigeria, and followed guidelines for the ethical 
treatment of experimental animals.

4.2	Experimental	design
Ninety mice were distributed into six groups (A-F), consisting of 
�ifteen mice per group. Group A was the control while Group B 
was administered aspartame at 50mg/kg/bw/day. Group C was 
administered 50mg/kg/bw/day of aspartame along with 
250mg/kg/bw/day of ethanolic leaf extract of Sacoglottis	
gabonensis. Group D was administered 50mg/kg/bw/day of 
aspartame + 250mg/kg/bw/day of ethanolic bark extract of S.	
gabonensis. Group E was administered 50mg/kg/bw/day of 
aspartame + 250mg/kg/bw/day of bark and leaf extract, while 
group F was administered 50mg/kg/bw/day of aspartame + 
500mg/kg/bw/day of bark and leaf extract. Each group 
received the treatment through oral gavage for 12 weeks.

4.3	Preparation	of	extracts	
The leaves were washed, air-dried, and milled into powder. 
Ethanolic extract of the Sacoglottis	gabonensis	leaves and bark 
was obtained by suspending 100 g of powdered sample in 500 
ml of methanol at room temperature with continuous shaking 
for 24 hours. The extracts were then �iltered through cotton 
wool and concentrated under 60°C pressure using a rotary 
evaporator. They were transferred into sterile containers and 
freeze-dried and redissolved in normal saline at the respective 
doses and used for the study. 

4.3	Phytochemical	analysis
Phytochemical constituents of Sacoglottis	gabonensis extracts 
were determined using standard methods as described by 
[14,15]. Alkaloids, �lavonoids, saponins, phenols, oxalate, 
phylate, and tannins were the phytochemicals examined.

4.4	Body	weight	analysis
From the commencement of the experiment, the weights of the 
mice were taken twice a week using a digital weighing balance 
and recorded to the nearest 0.01g. 

4.5	Statistical	analysis
All statistical data were presented as mean ± SEM and analyzed 
using Statistical Analyses System SAS 9.4 (SAS institute, Cary 
North Carolina, USA) with a one-way analysis of variance test 
followed by Tukey Multiple Comparison Test, at the signi�icance 
of p < 0.05.
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5.0	Results

Table	5.1:	Phytochemical	analysis	of	Sacoglottis	gabonensis	Bark	and	Leaf	

The phytochemical composition of the bark and leaf extract of S.gabonensis is presented in Table 5.1. The bark contained signi�icantly 
higher levels of tannins (269.21±0.275 mg/kg) and phytate (2410.5±6.717 mg/kg) compared to the leaf, which recorded 
39.64±3.160 mg/kg and 1.185±0.017 mg/kg, respectively (p < 0.05). However, the leaf sample exhibited signi�icantly higher 
�lavonoid (2.86±0.049%) and alkaloid (7.32±0.544%) contents than the bark, which had 1.205±0.187% �lavonoids and 
3.805±0.067% alkaloids. Oxalate concentration was also signi�icantly greater in the leaf (1.53±0.042 mg/100 g) than in the bark 
(0.67±0.007 mg/100 g). No signi�icant difference was observed in the phenolic content of both samples, with values of 0.04±0.002 
mg/kg for the bark and 0.03±0.001 mg/kg for the leaf. Saponin levels were comparable in both samples, having 3.67±0.113% in the 
bark extract and 3.78±0.243% in the leaf. Hydrogen cyanide (HCN) content was signi�icantly higher in the leaf (0.29 ±0.31mg/kg) 
than in the bark (0.25±0.003 mg/kg).

Table	5.2:	Comparison	of	Total	Weight	Gain	(TWG)	of	Swiss	Mice	after	Treatment	with	Aspartame	and	Sacoglottis	gabonensis	for	Weeks	1-4

*Signi�icance	Level:	*=p<0.05;	ns=	no	signi�icant	difference	among	the	groups.	(p>0.05),	WK=	Week

The effects of the different treatments on total weight gain (TWG) over the experimental period are presented in Table 2. During 
weeks 1–2, TWG ranged from 1.70±0.26 g in the negative control to 2.89±1.19 g in the positive control, with no signi�icant differences 
observed among treatments (F = 0.55, p = 0.7326). Similarly, weight gain during weeks 2–3 showed no signi�icant variation (F = 2.28, 
p = 0.1119), although group E recorded a relatively higher mean gain (4.75±0.47 g) compared to other treatments. In weeks 3–4, 
changes in weight gain were generally low across all groups, with the negative control showing a slight weight loss (–0.26 ±0.33g); 
however, these differences were not statistically signi�icant (F = 2.36, p = 0.1039). Overall total weight gain from weeks 1–4 ranged 
from 4.11±1.17 g in the negative control (A) to 6.66±0.35 g in group E, but no signi�icant differences were observed among 
treatments (F = 0.57, p = 0.7186). 

Table	5.3:	Comparison	of	Total	Weight	Gain	(TWG)	of	Swiss	Mice	after	Treatment	with	Aspartame	and	Sacoglottis	gabonensis	for	Weeks	4-8	

*SEM:	Standard	error;	TWG:	Total	Weight	Gain.	Within	Parameter,	means	±SE	with	different	superscripts	are	signi�icantly	different	(p<0.05).	Signi�icance	Level:	*=p<0.05;	**=p<0.01;	ns=Not	
Signi�icant	(p>0.05).

The effects of the treatments on total weight gain (TWG) during weeks 4–8 are summarized in Table 5.3. Weight gain during weeks 
4–5 and 5–6 did not differ signi�icantly among treatments (F = 0.340, p = 0.8791; F = 0.914, p = 0.5041, respectively). However, 
signi�icant (p < 0.05) differences were observed during weeks 6–7, where the positive control (group B) recorded the highest weight 
gain (3.28±0.397 g), which was signi�icantly greater than those in group D, 0.397±0.667) and group E, 0.600±0.839 g. A similar trend 
was noted during weeks 7–8, with group B showing a signi�icantly (p < 0.05) higher TWG (4.28±0.26 g) compared to group F, -
2.057±1.64g.
Cumulative weight gain from weeks 4–8 differed signi�icantly among groups (F = 4.710, p = 0.0130), with group B, exhibiting the 
highest gain (8.78±0.984 g), while group D, E and F recorded lower or negative gains. Over the entire experimental period (weeks 
1–8), total weight gain also varied signi�icantly (F = 3.926, p = 0.0243), with the positive control showing the greatest overall gain 
(16.79±0.098g). In contrast, animals co-administered aspartame and bark extract alone or in combinations (groups D, E, F), 
demonstrated reduced growth performance. 
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Table	5.4:	Comparisons	of	Total	Weight	Gain	(TWG)	of	Swiss	Mice	after	Treatment	with	Aspartame	and	Saccoglottis	gabonensis	for	Weeks	8-12

Abbreviations:	SE:	Standard	error	of	mean;	TWG:	Total	Weight	Gain.	Within	Parameter,	means	±	SE	with	different	superscripts	is	signi�icantly	different	(p<0.05).	Signi�icance	Level:	*=p<0.05;	
**=p<0.01;	***=p<0.001.	Superscript	with	the	same	alphabet	showed	non-signi�icant	difference,	while	Superscripts	with	different	alphabet	showed	signi�icant	difference

The effects of the different treatments on total weight gain 
(TWG) from weeks 8–12 are presented in Table 5.4. Signi�icant 
differences in weight gain were observed during all weekly 
intervals assessed. During weeks 8–9, TWG differed 
signi�icantly among treatments (F = 3.631, p = 0.0312), with 
group E recording the highest weight gain (2.71 ±0.27g), while 
group C and group F showed signi�icant weight losses. In weeks 
9–10, signi�icant variation was also observed (F = 5.832, p = 
0.0059), as the group F exhibited the greatest weight gain 
(2.53±0.21 g), whereas the group D ( -1.71±1.48) and E(-
1.36±0.28 g) recorded signi�icant weight reductions.
During weeks 10–11, treatment effects were highly signi�icant 
(F = 9.087, p = 0.0009), with the negative control showing a 
signi�icant weight gain (2.27±0.55 g), while most treated groups 
experienced weight loss. Similarly, TWG during weeks 11–12 
differed signi�icantly among treatments (F = 3.317, p = 0.0412), 
with group C, recording the highest gain (3.12±0.26 g). 
Cumulative weight gain from weeks 8–12 showed signi�icant 
differences (F = 4.031, p = 0.0223), where the negative control 
exhibited the highest overall gain (3.63±0.88 g), while the bark-
treated group (D) recorded a net weight loss (–0.61±0.71 g). 

6.0	DISCUSSION
6.1.	 Phytochemical	 analysis	 of	 Bark	 and	 Leaf	 extract	 of	
S.gabonensis	
The phytochemical analysis of the plant materials revealed 
distinct pro�iles between bark and leaf samples (Table 5.1). The 
bark contained notably high tannin and phytate levels, whereas 
the leaf was richer in �lavonoids, alkaloids, and oxalates. Both 
parts also contained saponins and HCN. These secondary 
metabolites are known to in�luence nutrient utilization, 
metabolic responses, and growth outcomes in animals 
depending on their concentration and exposure duration. 
Tannins and phytates are classic anti-nutritional factors, 
capable of forming complexes with dietary proteins and 
minerals that reduce digestibility, nutrient absorption, and feed 
ef�iciency. Tannins may precipitate proteins and inhibit 
digestive enzymes, while phytates chelate essential minerals 
like calcium and iron, limiting their bioavailability. The 
signi�icantly higher tannin and phytate contents in the bark 
suggest a stronger anti-nutritional potential, as these 
compounds are known to reduce mineral bioavailability by 
forming insoluble complexes [16]. However, their presence also 
implies possible therapeutic bene�its, since tannins possess 
antimicrobial, anti-in�lammatory, and antioxidant properties. 
This indicates that the bark may be more suitable for medicinal 
applications than for direct nutritional use without processing.
Flavonoids and alkaloids, often abundant in plant leaves, are 
associated with antioxidant, anti-in�lammatory, and gut-
modulating effects, which under some conditions may support 
health and metabolic resilience in animals. 

The leaf's higher �lavonoid and alkaloid contents imply a greater 
antioxidant and bioactive potential, supporting its possible use 
in managing oxidative stress and in pharmaceutical 
formulations. Flavonoids are associated with anti-cancer, 
cardioprotective, and anti-in�lammatory effects, while alkaloids 
often exhibit strong biological activities such as analgesic and 
antimicrobial effects. This suggests that the leaf may have 
broader therapeutic relevance than the bark.
The presence of oxalates and saponins can reduce nutrient 
uptake and, at suf�icient concentrations, impair lipid and 
micronutrient metabolism. The elevated oxalate content in the 
leaf indicates a potential risk for reduced calcium absorption 
and kidney stone formation if consumed excessively, 
highlighting the need for moderate consumption or processing. 
Similarly, the signi�icantly higher hydrogen cyanide (HCN) level 
in the leaf, although still low, raises toxicological concerns, 
emphasizing that proper processing is essential before 
consumption.
The comparable saponin levels in both samples suggest similar 
contributions to cholesterol-lowering, immune-modulating, 
and antimicrobial effects. The lack of a signi�icant difference in 
phenolic content indicates that both plant parts contribute 
similarly to phenol-related antioxidant activity.

6.2:	Early	Exposure	and	Weight	Trends.
During the initial phase (weeks 1–4), there were no signi�icant 
differences in total weight gain among treatment groups despite 
the varying phytochemical exposures. This may re�lect a 
transient adaptive period where animals acclimate to both 
aspartame and phytochemical intake. Non-nutritive sweeteners 
like aspartame at recommended doses often do not signi�icantly 
alter weight gain or food intake in rodents [13], though 
metabolic effects can vary with study design and diet 
composition. Importantly, animals exposed to a combination of 
plant extracts and aspartame may experience early modulation 
of appetite or energy metabolism that does not immediately 
manifest as weight differences but can in�luence longer-term 
growth trends.
Additionally, some phytochemicals at low exposure levels may 
not exert substantial anti-nutrient effects initially, and adaptive 
changes in digestive enzyme activity or gut microbiota might 
temporarily buffer impacts on nutrient absorption.

6.3:	Emerging	Differences	in	Growth	Response. During the 
intermediate phase (weeks 5–8), signi�icant differences in 
weight gain emerged, particularly with the positive control 
(aspartame only) showing higher gains relative to groups 
receiving bark (group D) and combined bark–leaf treatments 
(groups E &F). Since aspartame itself is non-caloric, its in�luence 
on weight gain may be modulated by intake behavior and 
accompanying metabolic responses rather than direct nutrient 
contributions. 
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Some evidence suggests that aspartame can in�luence metabolic 
parameters and feeding behavior, potentially altering energy 
balance over time, though effects vary across studies 
[17,18,19,20]. 
In contrast, higher antinutrient contents in the bark and 
combinations containing bark may have progressively 
interfered with nutrient digestibility and growth. Prolonged 
exposure to tannins and phytates is linked to reduced protein 
and mineral utilization, which can impair growth performance, 
especially in monogastric animals without effective 
detoxi�ication mechanisms [10,21]. The weak weight gains in 
bark-rich groups suggest that inhibitory effects on digestion and 
metabolism can outweigh any potential antioxidant bene�its of 
�lavonoids or alkaloids in the leaf during sustained intake.
6.4: Late Phase and Cumulative Effects. In the last phase (weeks 
9-12), weight gain patterns diverged further. The negative 
control (water only) exhibited the most consistent positive 
gains, while several treated groups showed net losses or 
minimal increases. These outcomes indicate that chronic 
exposure to plant extracts combined with aspartame may exert 
cumulative metabolic stress or nutrient limitation. Long-term 
intake of antinutrients can exacerbate reductions in amino acid 
and mineral absorption, slow metabolic ef�iciency, and reduce 
growth performance.[16].
Despite aspartame's generally neutral weight effects at 
recommended doses in some models, extended consumption 
can in�luence feeding behavior and metabolic regulation, 
particularly when combined with compounds that alter gut 
function or nutrient availability. For example, prenatal or early 
life aspartame exposure has been linked to long-term metabolic 
changes and altered nutrient utilization patterns, suggesting 
potential interactions between non-nutritive sweeteners and 
other dietary components [17, 22]. 
 In summary, the data suggest that phytochemical composition 
and duration of exposure play key roles in shaping growth 
responses in the presence of aspartame. Early stability (weeks 
1-4) in weight gain may re�lect initial acclimation to dietary 
constituents. However, at weeks 5-8, inhibitory effects of 
antinutrients likely began to outweigh any bene�icial roles of 
�lavonoids or gut support effects, especially given the sustained 
exposure. The late phase (weeks 9-12) reveals that a prolonged 
combination of certain plant extracts with aspartame may 
impair nutritional status more profoundly than aspartame 
alone, resulting in attenuated or negative weight gains. 

Conclusion
S.	 gabonensis bark and leaves have different phytochemical 
compositions: the bark is rich in tannins and phytates, while the 
leaves contain more �lavonoids, alkaloids, and oxalates. Short-
term exposure (weeks 1-4) to the extracts did not signi�icantly 
affect weight gain. However, prolonged exposure (weeks 5-8), 
especially to bark extracts, led to reduced weight gain due to 
cumulative antinutritional effects, whereas leaf extracts 
supported moderate growth, likely from bene�icial bioactive 
compounds. The control group showed more stable growth 
overall. These results indicate that growth outcomes depend on 
both phytochemical balance and duration of intake, with bark 
extracts requiring caution due to growth-suppressing 
antinutrients, while leaf extracts may be more suitable for 
promoting growth and health. These �indings indicate that the 
balance between antinutritional and bioactive phytochemicals, 
as well as the duration of exposure, critically in�luences growth 
outcomes. 

However, caution should be taken in the consumption of the 
bark extracts since high concentrations of tannins and phytates 
in bark can suppress growth over long-term feeding, while the 
Leaves, being rich in �lavonoids and alkaloids, can provide 
antioxidant and metabolic support. They may be preferentially 
used in diets aimed at promoting growth and health.
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