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ABSTRACT

Cassia sieberiana is used in traditional medicine in West Africa, including Nigeria. This study evaluated the phytochemical profile
and free radical scavenging activities of C. sieberiana root bark extracts (weighing 100 g). The powdered root bark was extracted with
petroleum ether, methyl acetate, acetone, chloroform, methanol (MeOH), and 70% MeOH using a Soxhlet extractor, and the resulting
extracts were concentrated under reduced pressure. Methyl acetate, MeOH, and 70% MeOH extracts were analyzed qualitatively
and quantitatively using standard phytochemical methods, and their antioxidant activities were assessed using 1,1-diphenyl-2-picryl
hydrazyl (DPPH) and 2,2-azinobis-ethyl benzothiozoline-6-sulphonic acid (ABTS) assays. Qualitative analysis indicated the
presence of saponins, quinones, phenols, steroids, tannins, flavonoids, terpenoids, anthraquinones, cardiac glycosides, alkaloids,
carbohydrates, glycosides, and coumarins in the extracts. The highest contents of flavonoids, phenolics, tannins, saponins, steroids,
and alkaloids were recorded in methyl acetate (38.74 ug QE/g), MeOH (259.78 nug GAE/g), methyl acetate (228.67 ug TAE/g),
MeOH (961.88 ug DE/g), 70% MeOH (108.08 ug SSSE/g), and 70% MeOH (1.81 ug CE/g), respectively. The extracts showed
substantial free radical scavenging activities, with ICs, values of 30.19 ug/mL for the methyl acetate extract in the DPPH assay and
15.20 ug/mL for the methyl acetate extract in the ABTS assay. These findings support the antioxidant potential of C. sieberiana root
bark and its possible value as a source of natural antioxidants.
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1. INTRODUCTION of their health benefits, and each secondary metabolite has a spe-
Plants produce many secondary metabolites that are important  cific function [1]. Plant secondary metabolites are bioactive sub-
for their defense systems and biological functions. These com- stances with various pharmacological effects that may be bene-

pounds are the basis of many pharmaceutical products because ficial to human health [1, 2]. They contribute to plant appear-
ance, taste, and aroma and protect plants from injury and dis-
ease [3]. Fruits, vegetables, herbs, and spices contain different

*Corresponding Author Tel. No.: +234-806-9726-274. dietary phytochemicals [4]. Phytochemicals exhibit biological
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properties, including antioxidant activity, antimicrobial effects,
modulation of detoxification enzymes, and anticancer properties
[5]. Their biological significance is due mainly to their capacity
to neutralize reactive oxygen species (ROS) [6]. Oxidative stress
occurs when pro-oxidants exceed antioxidant defenses and has
been linked to long-term illnesses such as cardiovascular disease,
cancer, and diabetes [7].

Antioxidants reduce these effects by stabilizing free radicals
and preventing cellular damage. Many plants have been used
because they possess antioxidant or antimicrobial properties de-
rived from compounds produced through secondary metabolism
[8]. Research indicates that the protective properties of some
foods correlate with their antioxidant components, including vi-
tamin C, vitamin E, carotenoids, and phenolic compounds, which
are predominant antioxidants in many plants [9]. Concerns about
the possible toxic and mutagenic effects of synthetic antioxidants
have increased research interest in naturally occurring antioxi-
dants [10, 11]. In addition, interest in plant-derived natural al-
ternatives has made medicinal plants important sources of bioac-
tive compounds with potential therapeutic applications. Natural
antioxidants may therefore protect cellular organelles from dam-
age caused by free radicals. Cassia sieberiana, a plant preva-
lent in tropical Africa, has been used in traditional medicine for
the treatment of diverse ailments. Despite its wide use, limited
detailed studies have examined its phytochemical content and
antioxidant capacity. This study therefore examined the phyto-
chemical profiles and antioxidant activities of C. sieberiana root
bark extracts using standard analytical techniques.

2. MATERIALS AND METHODS

2.1. SAMPLE COLLECTION, IDENTIFICATION, AND
PREPARATION

A fresh root sample of Cassia sieberiana was obtained from a
wild source in southern Kaduna State, Nigeria. A botanist in
the Department of Biological Sciences, Gombe State University,
identified the medicinal plant, and a voucher specimen assigned
the number FHJ-653 was deposited in the herbarium. The root
samples were air-dried in the shade for two weeks on a clean
surface at room temperature. The dried root sample was ground
into powder using a pestle and mortar and stored in a brown paper
envelope for later use.

2.2. REAGENTS AND CHEMICALS

High analytical-grade chemicals from Riedel-de Haen Chemical
Ltd., Germany, were used. Low-grade solvents were purified,
where necessary, before use unless otherwise stated.

2.3. EXTRACTION PROCEDURE

Extraction solvents, namely petroleum ether, methyl acetate, ace-
tone, chloroform, methanol, and 70% methanol/water, were used
in order of increasing polarity to extract C. sieberiana root sam-
ples. A rotary evaporator under reduced pressure was used to
concentrate the solvent extracts and remove residual solvents.
The extracts were dried, weighed, and kept in desiccators for sub-
sequent analysis [12].

2.4. QUALITATIVE ESTIMATION OF PHYTOCHEMICALS
Qualitative phytochemical analysis of C. sieberiana roots was
conducted to detect notable phytochemical classes, including al-
kaloids, carbohydrates, tannins, terpenoids, glycosides, steroids,
saponins, phenols, cardiac glycosides, flavonoids, quinones, an-
thraquinones, and coumarins, using established methods [13, 14,
16], with slight modifications as specified by Ref. [15].

2.5. QUANTITATIVE ESTIMATION OF PHYTOCHEMICALS

Standard spectrophotometric methods were used to determine
the phytochemical contents of the extracts.

2.5.1. Total flavonoid content

Total flavonoid content was determined using quercetin as the
standard. Methanol (300 uL) was added to 100 uL of sample.
Sodium potassium tartrate (100 uL) and aluminum chloride (100
uL) were added to the mixture. The solution was diluted by shak-
ing with 300 uL of distilled water. After 30 min of incubation,
absorbance was measured at 415 nm. A standard calibration plot
was prepared at 415 nm using quercetin. Flavonoid content in
the test sample was calculated from the calibration plot and ex-
pressed as ug quercetin equivalent per gram of sample.

2.5.2. Total phenolic content

Total phenolic content was determined using gallic acid as the
standard. Distilled water (900 uL) was added to 100 uL of the
sample, followed by 150 uL of Folin—Ciocalteu reagent. The
mixture was incubated at room temperature for 5 min. Sodium
carbonate (400 uL; 20%, w/w) was added, mixed, and kept at
room temperature for 30 min. Absorbance was measured against
ablank at 765 nm using a UV-Vis spectrophotometer. A standard
curve was prepared from absorbance and gallic acid concentra-
tion. Phenolic content in the test sample was calculated from the
calibration plot and expressed as ug gallic acid equivalent per
gram of sample.

2.5.3. Total saponin content

Total saponin content was determined using diosgenin as the
standard. The test extract was mixed with 80% methanol.
Vanillin in ethanol (2 mL) was added and mixed thoroughly. Sul-
furic acid solution (2 mL; 72%) was then added and mixed. The
test solution was heated in a water bath at 60 °C for 10 min with
occasional shaking. Absorbance was measured at 544 nm against
the reagent blank. A standard calibration plot was prepared at
544 nm using diosgenin. Saponin content was calculated from
the calibration plot and expressed as ug diosgenin equivalent per
gram of sample.

2.5.4. Total steroid content

Total steroid content was determined using S-stigmasterol as the
standard. The test sample (1 pug/mL) was dissolved in the respec-
tive solvent. Sulfuric acid (2 mL; 4 N) and iron(III) chloride (2
mL; 0.5%, w/v) were added, followed by potassium ferricyanide
solution (0.5 mL; 0.5%, w/v). The test solution was heated in
a water bath maintained at 70 + 2 °C for 30 min with occa-
sional shaking. Absorbance was measured at 780 nm against
the reagent blank. A standard calibration plot was prepared at
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780 nm using S-stigmasterol. Steroid content in the test sam-
ple was calculated from the calibration plot and expressed as ug
B-stigmasterol equivalent per gram of sample.

2.5.5. Total tannin content

Total tannin content was determined using tannic acid as the stan-
dard. Water (7.5 mL) was added to 100 uL of the sample, fol-
lowed by 500 uL of Folin—Denis reagent and 1000 uL of 35%
sodium carbonate. The test solution was made up to 10 mL. Af-
ter 30 min of incubation, absorbance was measured at 725 nm.
A standard calibration plot was prepared at 725 nm using tannic
acid. Tannin content in the test sample was calculated from the
calibration plot and expressed as ug tannic acid equivalent per
gram of sample.

2.5.6. Total alkaloid content

Total alkaloid content was determined using capsaicin as the
standard. Phosphate buffer (5 mL; pH 4.7) was added to 1 mL of
test extract, followed by 5 mL of bromocresol green (BCG) solu-
tion, and the mixture was shaken. Chloroform (4 mL) was added
to the mixture. The extracts were collected in a 10 mL volu-
metric flask and diluted to volume with chloroform. Absorbance
was measured at 470 nm against the reagent blank. A standard
calibration plot was prepared at 470 nm using capsaicin.

2.6. ABTS RADICAL SCAVENGING ASSAY

ABTS radical scavenging activity was measured at 734 nm [16].
The ABTS radical cation was prepared and then mixed with ex-
tracts at different concentrations. Absorbance was measured at
734 nm, and percentage inhibition was calculated at each con-
centration. Log-probit analysis was used to calculate the ICsg
values.

2.6.1. Calculation

OD — ODq
% Inhibition = control sample

ODcontrol

% 100. 1)

2.7. DPPH ANTIOXIDANT ASSAY

DPPH radical scavenging activity was assessed at 510 nm [9,
30]. The activity was evaluated by measuring the decrease in
absorbance at 510 nm after the extracts were mixed with the test
sample. A control reaction was prepared without the test sample.
The ICs values were compared to evaluate antioxidant strength.

2.7.1. Calculation
ODcontrol - ODsample

ODcomrol

% Inhibition = ( x 100. ©)

3. RESULTS AND DISCUSSION

Standard methods are used to extract medicinally active con-
stituents from plant tissues using selective solvents. Plant-
derived products are relatively complex mixtures of metabolites
in liquid or semisolid form or, after solvent removal, as dry pow-
ders. They may be intended for oral use or topical application
[17]. Table 1 presents the percentage yields and physicochem-
ical evaluation of C. sieberiana root bark extracts. Extraction
yield varied with solvent polarity. The highest extract yields
were obtained with 70% MeOH and methyl acetate (MA), which

gave 30.684% dark brown solid and 24.625% dark brown solid
extracts, respectively. This confirms that solvent choice affects
phytochemical recovery [18]. The performance of the MA ex-
tract suggests that medium-polarity solvents may be effective for
extracting bioactive antioxidant compounds, probably because
they can solubilize both polar phenolics and moderately non-
polar flavonoid aglycones. This finding aligns with reports em-
phasizing the importance of solvent selection in phytochemical
extraction efficiency.

Phytochemical screening established the presence of various
bioactive compounds, indicating the plant’s potential therapeu-
tic significance. Saponins, quinones, phenols, steroids, tannins,
flavonoids, terpenoids, anthraquinones, cardiac glycosides, alka-
loids, carbohydrates, glycosides, and coumarins were detected
in methyl acetate, MeOH, and 70% MeOH extracts (Table 2).
Quantitative analysis further demonstrated substantial variation
in phytochemical concentrations, indicating that solvent selec-
tion is important for extraction efficiency and reflects differences
in phytochemical solubility across solvents, extraction meth-
ods, plant parts, and species [19-21]. This differential extrac-
tion indicates which solvent is most suitable for obtaining active
constituents from medicinal plants [22, 23]. These variations
were documented for flavonoids, phenolics, tannins, saponins,
steroids, and alkaloids in methyl acetate, methanol, and 70%
methanol extracts [24].

The alkaloid contents are presented in Table 3, while the
flavonoid contents are shown in Table 4. The total flavonoid
assay of the 70% MeOH, MA, and MeOH extracts revealed
flavonoid contents of 27.34, 38.74, and 33.53 ug QE/g, respec-
tively, corroborating previous findings [25, 26]. The MA extract
contained the highest level of flavonoids (38.74 ug QE/g) com-
pared with the other extracts (Table 4 and Figure 2). The total
phenolic assay showed that the MeOH extract had the highest
phenolic content, at 259.78 ug GAE/g (Table 5 and Figure 3).
The highest amounts of alkaloids, saponins, steroids, and tan-
nins were recorded in 70% MeOH (1.81 ug CE/g; Table 3 and
Figure 1), MeOH (961.88 ug DE/g; Table 6 and Figure 4), 70%
MeOH (108.08 ug SSSE/g; Table 7 and Figure 5), and MA
(228.67 ug TAE/g; Table 8 and Figure 6), respectively. Thus,
the 70% MeOH extract had the highest alkaloid and steroid con-
tents, the MA extract had the highest flavonoid and tannin con-
tents, and the MeOH extract had the highest phenolic and saponin
contents. These results may support the potential use of these
phytochemical-rich fractions in nutraceuticals, functional foods,
pharmaceuticals, and natural food preservatives [27]. Quantita-
tive analysis demonstrated variability in phenolic and flavonoid
contents among extracts, with methanol exhibiting the highest
phenolic concentration and MA exhibiting the highest flavonoid
content.

The DPPH assay for standard quercetin showed an ICs, value
of 3.644 ug/mL (Figure 8), while the MA, 70% MeOH, and
MeOH extracts showed dose-dependent DPPH radical scaveng-
ing activity, with ICsq values of 30.19, 81.43, and 90.59 ug/mL,
respectively (Table 10). These results show dose-dependent
DPPH radical scavenging activity of 75.84% for the MA ex-
tract, with a lower ICsy value of 30.19 ug/mL, compared with
the quercetin standard value of 81.43% activity and ICs, of 3.644
ug/mL (Figure 8). The 70% MeOH and MeOH extracts of C.
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Table 1. Percentage yields and physicochemical evaluation of Cassia sieberiana root bark extracts.

S/N  Extraction solvent Recovery (g) Yield (%) Colour Texture
1 Petroleum ether 0.774 0.516 Brown Oily
2 Methyl acetate 36.938 24.625 Dark brown  Solid
3 Acetone 1.021 0.681 Brown Solid
4 Chloroform 0.331 0.221 Dark brown  Oily
5 Methanol 6.953 4.635 Dark brown  Solid
6 70% MeOH 30.684 30.684 Dark brown  Solid

Yield (%) = yield obtained/theoretical yield x 100.

Table 2. Qualitative phytochemical screening of C. sieberiana root bark.

S/N  Phytochemical Type of test Methyl acetate MeOH 70% MeOH
1 Saponins Frothing test; foam test —/+ +/+ +/+
2 Quinones Conc. HCI + + -
3 Phenols FeCl; test + + +
4 Steroids Salkowski’s test; Liebermann—Burchard test +/+ +/+ +
5  Tannins Braymer’s test + + +
6 Flavonoids Lead acetate; iron(III) chloride +/+ +/+ +/+
7 Terpenoids Salkowski’s test + + +
8 Anthraquinones 10% ammonia solution + + +
9  Cardiac glycosides Keller—Killiani test; Salkowski’s test +/+ +/+ +/+
10 Alkaloids Dragendorff’s test; Wagner’s test +/+ +/+ ++
11 Carbohydrates Molisch’s test + + +
12 Glycosides Borntrager’s test + + +
13 Coumarins NaOH + + +
— = negative; + = positive.

Table 3. Alkaloid content of Cassia sieberiana in the extraction solvents.
Sample Conc. (ug/mL) Abs Conc. alkaloid (ug CE/200 ug) Conc. alkaloid (ug CE/g)
70% MeOH 200 0.3876 0.36 1.81
MA 200 0.3761 0.33 1.66
MeOH 200 0.3848 0.36 1.78
Table 4. Flavonoid content of Cassia sieberiana in the extraction solvents.
Sample Conc. (ug/mL) Abs Conc. flavonoids (ug QE/1600 ug) Conc. flavonoids (ug QE/g)
70% MeOH 1600 0.2133 43.74 27.34
MA 1600 0.2673 61.99 38.74
MeOH 1600 0.2426 53.64 33.53
Table 5. Phenolic content of Cassia sieberiana in the extraction solvents.
Sample Conc. (ug/mL) Abs Conc. phenols (ug GAE/400 ug) Conc. phenols (ug GAE/g)
70% MeOH 400 1.4060 594.05 237.62
MA 400 1.4435 611.09 244.44
MeOH 400 1.5279 649.45 259.78

sieberiana root bark had activities of 64.28% and 66.20%, with
ICsq values of 81.43 and 90.59 ug/mL, respectively.

Table 9 presents the ABTS assay results for C. sieberiana root
bark extracts. The MA extract showed dose-dependent ABTS
radical scavenging activity of 87.45%, with a lower ICs, value

of 15.20 ug/mL compared with the standard quercetin value of
97.96% activity with an ICsg of 1.711 ug/mL. The 70% MeOH
and MeOH extracts showed 66.23% and 89.18% activity, with
ICsp values of 32.48 and 22.67 ug/mL, respectively (Table 9 and
Figure 7). These antioxidant assays demonstrated that all ex-



tracts exhibited concentration-dependent radical scavenging ac-
tivity. Among the tested samples, the methyl acetate extract
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Table 6. Saponin content of Cassia sieberiana in the extraction solvents.

Sample Conc. (ug/mL) Abs Conc. saponin (ug DE/400 ug)  Conc. saponin (ug DE/g)
70% MeOH 400 0.050 83.38 208.44
MA 400 0.111 236.69 591.72
MeOH 400 0.171 384.75 961.88

Table 7. Steroid content of Cassia sieberiana in the extraction solvents.

Sample Conc. (ug/mL) Abs Conc. steroid (ug BSSE/200 ug)  Conc. steroid (ug BSSE/g)
70% MeOH 200 1.852 21.62 108.08

MA 200 1.481 16.15 80.77

MeOH 200 1.602 17.94 89.71

Table 8. Tannin content of Cassia sieberiana in the extraction solvents.

Sample Conc. (ug/mL) Abs Conc. tannin (ug TAE/100 ug)  Conc. tannin (ug TAE/g)
70% MeOH 100 0.0941 11.37 113.67
MA 100 0.1286 22.87 228.67
MeOH 100 0.1095 16.50 165.00

Standard Capsaicin graph

1.2

1.1 A

1.0

Absorbance at 470 nm

0.5

0.4 +

T T T T T
0.5 1.0 1.5 2.0 2.5

Concentration

Figure 1. Standard capsaicin graph.

Standard Quercetin graph

1.2 A

1.0 1

0.8 1

0.6

0.4

Absorbance at 415 nm

0.2 1

T T T T T T T T
50 100 150 200 250 300 350 400

Concentration

o

Figure 2. Standard quercetin graph.

showed superior performance in both DPPH and ABTS assays,
indicating strong capacity to neutralize free radicals. The ob-



L. A. Magashi / NSPS-ABU-26/Proceedings of the Nigerian Society of Physical Sciences 3 (2026) 317

Standard Gallic acid graph

0.5
2 0.4
n
e}
~
® 0.3 1
[0}
o
C
©
2 0.2
o
n
Q
<
0.1
T T T T T T T T T
0 25 50 75 100 125 150 175 200
Concentration
Figure 3. Standard gallic acid graph.
Saponin standard (Diosgenin) graph
0.225
0.200 -
€ 4
€ 0175
3
3 0.150 o
©
o 0125
o
e
G 0.100 -
e}
2
2 0.075
2o
<
0.050
0.025 -
T T T T T T
0 100 200 300 400 500
Concentration
Figure 4. Saponin standard (diosgenin) graph.
Standard B-Stigmasterol graph
0.65
£ 0.60
c
o
o
~ 0.55 -
“
©
]
< 0.50
©
e}
2
[e]
38 0.45 4
<
0.40
T T T T T T T T T
00 05 1.0 15 20 25 30 35 40

Concentration
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served antioxidant activity may be attributed to phenolic com-
pounds and flavonoids, which can donate electrons or hydro-
gen atoms to stabilize reactive species [28, 29]. The correlation
between phytochemical content and antioxidant activity further

supports this relationship, and the antioxidant capacity observed
in this study aligns with previous reports on medicinal plants,
reinforcing the importance of plant-derived compounds in com-
bating oxidative stress and related diseases. These results suggest
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Table 9. ABTS radical scavenging activity of Cassia sieberiana root bark.

Sample Conc. (ug/mL) OD at 734 nm Inhibition (%) ICsy (ug/mL)
Solvents only C 0.7495 0
0.35 0.6402 14.59
0.613 0.5425 27.62
. 1.25 0.4127 44.94
Quercetin 25 0.2486 66.83 L71
5 0.1282 82.90
10 0.0153 97.96
3.125 0.6569 12.36
6.25 0.5562 25.79
12.5 0.4763 36.45
Methyl acetate 25 03479 53 58 15.20
50 0.2352 68.62
100 0.1690 87.45
3.125 0.6876 8.26
6.25 0.6512 13.12
12.5 0.5636 24.81
70% MeOH 25 0.4782 36.20 32.48
50 0.3109 58.52
100 0.2531 66.23
3.125 0.6585 12.14
6.25 0.5691 24.07
125 0.4358 41.86
MeOH 25 0.3485 53.50 2267
50 0.1764 76.46
100 0.0811 89.18

that C. sieberiana could serve as a valuable source of natural an-
tioxidants for therapeutic applications.

In comparison, both assays showed concentration-dependent
antioxidant activity. The ABTS assay showed slightly higher
inhibition than DPPH, suggesting broad-spectrum radical scav-
enging ability of the extract, and the ICs line indicates effective
antioxidant performance at moderate concentrations (Figure 9).
The antioxidant activity of C. sieberiana root bark extracts ob-
served in this study demonstrates notable potency when com-

pared with established antioxidant-rich plants such as Camellia
sinensis and Moringa oleifera (Table 11). The methyl acetate ex-
tract of C. sieberiana exhibited strong radical scavenging activ-
ity, with DPPH and ABTS ICs values of 30.19 and 15.20 ug/mL,
respectively. These values fall within the range reported for C.
sinensis, where DPPH ICs values typically range from 23.26 to
69.51 ug/mL, depending on extraction method, plant origin, and
processing conditions. This comparison suggests that C. siebe-
riana possesses antioxidant strength comparable to green tea, a
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Figure 9. Comparative antioxidant activity of Cassia sieberiana extracts.

widely recognized natural antioxidant source [30].

According to commonly accepted classification systems, plant
extracts with ICsy values below 50 ug/mL are categorized as

strong antioxidants, while values between 50 and 100 ug/mL in-
dicate moderate activity [31]. Based on this classification, the
methyl acetate extract of C. sieberiana qualifies as a strong an-
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Table 10. DPPH radical scavenging activity of Cassia sieberiana root bark.

Sample Conc. (ug/mL) OD at510nm Inhibition (%) ICsg (ug/mL)
Solvents only C 0.3225 0
0.35 0.3056 524
0.613 0.2925 9.30
. 1.25 0.2341 27.41
Quercetin 25 0.1839 42.97 3.644
5 0.1335 58.60
10 0.0599 81.43
3.125 0.2925 9.30
6.25 0.2692 16.52
125 0.2356 26.94
Methyl acetate 25 0.1809 43.9] 30.19
50 0.1038 67.81
100 0.0779 75.84
3.125 0.3031 6.01
6.25 0.2898 10.14
12,5 0.2644 18.01
70% MeOH 25 0.2204 31.66 81.43
50 0.1911 40.74
100 0.1152 64.28
3.125 0.3202 0.71
6.25 0.3166 1.83
125 0.2886 10.51
MeOH 25 0.2334 27.63 90.59
50 0.1927 40.25
100 0.1090 66.20

Table 11. Comparative antioxidant activity (ICsg) of Cassia sieberiana and selected antioxidant-rich plants.

Plant Extract DPPH ICsg (ug/mL) ABTS ICsp (ug/mL) Reference

Cassia sieberiana Methyl acetate 30.19 15.20 Present study
Cassia sieberiana Methanol 90.59 22.67 Present study
Cassia sieberiana 70% MeOH 81.43 32.48 Present study
Camellia sinensis (green tea) Aqueous/MeOH 23.26-69.51 ~15-30 Multiple studies
Moringa oleifera Methanol 49.30-57.12 ~20-40 Reported studies
Moringa oleifera Optimized extract ~17.50 ~16.40 Advanced extraction

tioxidant, whereas the methanol and 70% methanol extracts ex-
hibit moderate activity.

In comparison, M. oleifera leaf extracts have been widely re-
ported to exhibit moderate to strong antioxidant activity, with
DPPH IC5 values ranging from 49.30 to 57.12 ug/mL in conven-
tional methanolic extracts. However, optimized extraction tech-
niques have produced lower ICsq values, as low as 17.50 ug/mL
for DPPH and 16.40 pg/mL for ABTS, indicating enhanced
bioactive compound recovery. Relative to these findings, the
methyl acetate extract of C. sieberiana demonstrates superior ac-
tivity compared with standard M. oleifera extracts and compara-
ble activity to optimized fractions [32-34]. The high antioxidant
activity observed in C. sieberiana may be attributed to its rich
phytochemical composition, particularly its elevated levels of
phenolic compounds, flavonoids, and tannins. These compounds
exert antioxidant effects through mechanisms such as electron

donation, hydrogen atom transfer, and stabilization of ROS. The
relationship observed between phytochemical content and an-
tioxidant activity in this study further supports this mechanistic
explanation. Although C. sinensis and M. oleifera have been ex-
tensively studied and commercialized worldwide, C. sieberiana
remains relatively underutilized despite its abundance in tropical
regions, particularly in West Africa. The comparable antioxidant
performance demonstrated in this study highlights its potential as
a cost-effective and locally accessible source of natural antioxi-
dants.

4. CONCLUSION

This study demonstrates that Cassia sieberiana root bark con-
tains a variety of phytochemicals with notable antioxidant prop-
erties. The findings show that different solvents affect both the
composition and efficacy of the extracts. The differences in
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phytochemical contents across solvents indicate the importance
of extraction methods. The methyl acetate extract showed the
strongest antioxidant activity, while the methanol extract had
higher phenolic and saponin contents. These results provide sci-
entific support for the traditional use of C. sieberiana and indi-
cate its potential for the formulation of natural antioxidants, phar-
maceuticals, and nutraceuticals. However, the bioactive phyto-
compound responsible for the observed antioxidant activity was
not isolated, and no in vivo analysis was carried out in this work.
Further investigations are suggested to isolate and characterize
the bioactive compounds responsible for these biological activi-
ties.
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