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ABSTRACT 

Secondary metabolites of medicinal plants can be used as dietary antioxidants, acting as free radical 

scavengers, radical chain reaction inhibitors, metal chelators, oxidative enzyme inhibitors and 

antioxidant enzyme cofactors. However, the major setback in promoting the use of medicinal plants is 

the lack of standardisation. This study aimed to set pharmacognostic standards and establish the 

antioxidant activity of Cassia sieberiana via in vitro method. Cassia sieberiana leaves methanol extract 

was partitioned into n-hexane, DCM, and ethyl acetate fractions. The macroscopic, microscopic and 

chemo-microscopic characters were assessed while antioxidant potential of the crude extract and 

partitioned fractions was assessed using DPPH radical scavenging assay. Total phenolic and total 

flavonoid contents were evaluated using gallic acid and quercetin as standards. The transverse section 

showed presence of bundle sheath and the parenchyma cells. The adaxial and abaxial surfaces showed 

straight polygonal epidermal cells and presence of palisade cells. Also, the adaxial surface showed the 

presence of tector trichomes while the abaxial surface showed presence of glandular trichomes. The 

ethyl acetate fraction had the highest antioxidant activity (IC50 = 71.42 ± 0.19 µg/mL), the highest total 

flavonoid content (TFC) and total phenolic content (TPC) with 203.19 ± 0.03 mgQE/g and 25.10 ± 0.61 

mg GAE/g, respectively. Standards have been set in this study for the identification and authentication 

of Cassia sieberiana, and the in vivo antioxidant activity of the plant supported the traditional use of 

the plant for managing different ailments, which may enhance the production of reactive oxygen in the 

body system. 
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INTRODUCTION 

Historically, medicinal plants have 

been utilized as an important source of 

biologically active chemicals for the production 

and development of novel medications in 

practically every culture [1, 2]. Eighty percent 

of the world's population is reported to rely on 

herbal remedies and use them in primary 

healthcare [3]. Still, only a tiny percentage of 

the estimated plant species globally have 

undergone phytochemical research, despite the 

widespread usage of medicinal herbs [4]. The 

process of choosing and managing raw 

materials, assessing the stability, safety, and 

effectiveness of the final product, and recording 

risks and safety information are all part of the 

standardization process [5, 6]. If an herbal 

product has not been verified and described to 

guarantee consistency in its production, it 

cannot be regarded as scientifically valid [7]. 

The quality indices used in standardization are 

chromatographic analysis, moisture content, 

ash values, extractive values, foreign organic 

matter, macroscopic and microscopic 

evaluation, as well as quantitative and 

qualitative chemical examinations [8]. 
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Oxidative stress occurs when free 

radicals build up naturally because of metabolic 

processes. In the pathophysiology of chronic 

illnesses like diabetes, cancer, rheumatoid 

arthritis, neurological diseases, and 

cardiovascular diseases, oxidative stress is a 

crucial factor [9, 10]. Antioxidants are essential 

for their ability to scavenge free radicals and 

active oxygen species. Greater resistance to 

several kinds of diseases is correlated with 

higher levels of antioxidants [11, 12]. Plants are 

a reasonable source of antioxidants; this is 

especially true of plants with high phenolic and 

flavonoid contents 13. Since oxidative stress 

appears to be one of the causes of many human 

diseases, medicinal herbs having antioxidant 

qualities can be used to manage or prevent 

many conditions [14, 15]. 

Cassia sieberiana, also known as 

Cassia kotschyana Oliv, is a member of the 

Fabaceae family. "Drum stick tree" or "West 

African Laburnum" is its colloquial name [16]. 

Cassia sieberiana is between 10 and 20 meters 

tall. The bark has shades ranging from black to 

dark grey. The leaves are grouped into leaflets, 

which have seven to ten opposite pairs of 

leaves. From February to March, the dry 

season, the blossoms are a vivid golden color. 

The green sepals measure 6-7 mm in length, but 

the petals measure 15-20 cm. In West and 

Central Africa, Cassia sieberiana is widely 

distributed in the Sudan savannah and the 

southern Sahel [17]. The pharmacological 

characteristics of C. sieberiana species include 

laxative, mucosal relaxant, antispasmodic, anti-

inflammatory, antinociceptive, and antioxidant 

[18]. Tannins and astringents found in the root 

and stem along with glycosides, saponins, and 

steroids in the root and seeds, are the primary 

sources of the plant's numerous therapeutic 

applications. The roots are used as a diuretic 

and vermifuge to cure a variety of illnesses, 

including hemorrhoids, dysentery, 

elephantiasis, leprosy, diarrhea, and venereal 

diseases [19]. Numerous chemicals that are 

bioactive in Cassia sieberiana have been 

identified via studies on the plant. Since the 

ethanolic extracts of Cassia sieberiana's root 

and stem bark have been shown to have anti-

plasmodial activity against mice, they may be 

investigated for the treatment of malaria [20]. 

Nevertheless, a report on C. sieberiana's 

standardization is not available despite all the 

research on this species. Moreover, there is no 

information available regarding C. sieberiana 

leaves antioxidant activity. Hence, the aim of 

this study is to standardize Cassia sieberiana 

and to evaluate the antioxidant activity of its 

leaves. 

 

MATERIALS AND METHODS 

Collection of plant material 

The fresh sample of Cassia sieberiana leaves 

used in this project work was collected in April 

2017 at the Botanical Garden, Ibadan, and 

authenticated at the Forestry Research Institute 

of Nigeria with FHI no: 109803. 

Preparation of plant material 

Collected fresh leaves of Cassia 

sieberiana were air dried for 15 days and 

powdered using a blender. The air-dried and 

powdered leaves of C. sieberiana (670 g) was 

macerated in a glass jar with 4 L of methanol 

for a period of 72 h at room temperature [21]. 

This was stirred occasionally with a glass rod 

and filtered. The residue was macerated again 

with another 4 L of methanol for another 24 h, 

stirred with a glass rod, and filtered. The 

residue was macerated for the third time and the 

procedure was repeated as above. The filtrates 

were combined and then concentrated using a 

rotary evaporator. The extract was used for 

qualitative and quantitative estimation of 

phytochemicals and determination of 

antioxidant activity. 

Pharmacognostic characterization  

Organoleptic evaluation and powder 

microscopy 

The odor, taste, color, and texture of the 

powdered material were observed and recorded 

[22]. Microscopic examination was conducted 

using powdered samples, as well as transverse 

and longitudinal sections of the leaves 

of Cassia sieberiana. Both quantitative and 

qualitative studies were carried out on the 

leaves using standard methods [23]. The leaf 

powder of Cassia sieberiana was cleared using 

2 % sodium hypochlorite and stained using 

safranin O before mounting of small portion on 

a clean slide with the addition of dilute glycerol 

and observed under the compound microscope 

for the presence of cell inclusions such as 

cellulose, starch, fat and oil, tannins, and 

calcium oxalate crystals. 

Fluorescence analysis 

A small quantity of powdered sample of Casia 

sieberiana was treated with 50 % sulphuric 

acid, hydrochloric acid, nitric acid, and picric 

acid. Observations were made under visible 
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light and UV light of short (254 nm) and long 

wavelength (365 nm) separately [24]. 

Physico-chemical analysis 

Coarse powder of the plant leaves was used to 

assess physicochemical parameters such as 

alcohol and water-soluble extractive values, 

moisture content, total ash, and acid-insoluble 

ash [25]. 

Phytochemical screening 

Phytochemical screening was carried out on the 

powdered leaves extracted in various solvents 

to detect the presence or absence of 

phytochemicals such as glycosides, saponin, 

sterols, anthraquinones, and alkaloids in the 

sample using standard procedures [26-28]. 

Measurement of total phenolic content 

(TPC) 

The Folin-Ciocalteu method was used in 

measuring the total phenolic content following 

standard procedure [29]. In this method, 5 mL 

of Folin-Ciocalteu reagent (diluted tenfold) was 

introduced into 1 mL of each aliquot of the test 

sample (100 µg/mL) and was allowed to stand 

for 3 minutes after which 4 mL of 7.5% Na2CO3 

solution in distilled water was added to the 

mixture and the procedure prepared in 

triplicates. The mixture content was thoroughly 

mixed and incubated at 27°C for 30 minutes. 

One milliliter (1 mL) methanol, 5 mL of Folin 

Ciocalteu reagent, and 4 mL of 7.5% served as 

the blank. Using a UV-VIS spectrophotometer, 

the absorbance of the mixture after 30 minutes 

of incubation was read at 765 nm. A linear 

dose-response regression curve was generated 

using an absorbance reading of gallic acid 

(12.5-0.39 µg/mL) at the wavelength of 765 

nm. The result of TPC was expressed as mg 

GAE/g of dry weight of extracts and the TPC in 

the plant extract was calculated using the 

formula below: 

TPC = [
C 𝑥 V

M
] 

Where TPC is the total phenolic contents of the 

dry weight of extracts (mg GAE/g), C is the 

concentration of equivalent gallic acid derived 

from the calibration curve (µg/mL), V is the 

volume of extract (mL), and M is the weight of 

plant extract (g). 

 

Measurement of total flavonoid content 

(TFC) 

The aluminum chloride colorimetric method 

was used for this analysis in which quercetin 

was used as a standard for the calibration curve 

and following standard procedure [29]. In this 

procedure, ten milligrams of quercetin were 

dissolved in ethanol and then diluted in the 

range of 100-6.25 µg/mL. The diluted standard 

was separately mixed with 1.0 mL of ethanol, 

0.1 mL of 1% aluminum chloride, 0.1 mL of IM 

potassium acetate, and 2.8 mL, and distilled 

water. In the same way, ten milligrams of the 

test sample were dissolved in 10 mL ethanol 

and 1 mL of each together mixed with the 

reagents used above in the standard were mixed 

thoroughly in a test tube. The amount of 1% 

aluminum chloride was substituted by the same 

amount of distilled water in the blank. 

Incubation was done at 27°C for 30 minutes and 

the absorbance of the reaction was measured at 

415 nm using a UV-VIS spectrophotometer. A 

yellow color indicates the presence of 

flavonoids. This assay was carried out in 

triplicate. The concentration of flavonoids was 

read from the calibration curve based on the 

measured absorbance and the content of the 

flavonoid in the extract was expressed in terms 

of quercetin (mg quercetin/g of extract). 

 

Antioxidant activity (DPPH Radical 

Scavenging Assay) 

Radical scavenging activity was carried out 

using standard procedure [29]. Methanol 

solution (1 mL) of the test sample and standard 

(Gallic acid) were mixed separately with 3 mL 

(0.004 %) of freshly prepared 1,1-diphenyl-2-

picryl-hydrazyl-hydrate (DPPH) at different 

concentrations (200, 100, 50, 25, 125, 625, and 

3.125 µg/mL). In the control, 1 mL methanol 

replaced the test sample. The reaction mixtures 

were incubated at 27°C and allowed to react for 

30 minutes in the dark. After 30 minutes, the 

absorbance was measured at 517 nm using a 

UV-VIS spectrophotometer which was then 

converted to the percentage of antioxidant 

activity. The results were recorded in triplicate 

and the concentration required to scavenge 50% 

of the DPPH free radical (IC50) was determined. 

The percentage of inhibition of DPPH (%) was 

calculated as follows: 

 
% Inhibition

= [
Absorbance of control − Absorbance of test sample

Absorbance of control
] 𝑥 100 

 

 

Statistical analysis  

Data were presented as mean ± standard 

deviation (SD) of three separate experiments. 
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One-way analysis of variance was used to 

analyze the data. 

 

RESULTS 

Table 1 summarizes the plant's overall 

vegetative macro-morphological 

characteristics. Both the base and apex of the 

leaf have a complete margin and are sharp. 

The leaf has a glossy, leathery surface, a 

straightforward shape, and a shiny texture. It is 

green in color. Petioles are present, and the 

arrangement of the leaves on the petiole and 

stem is opposite, with deciduous stipules. The 

typical leaf measures 5.4 cm in breadth and 

5.6 cm in length. Table 2 presented the 

organoleptic properties of powdered leaves of 

Cassia sieberiana. The texture is coarse with 

an army green color. It also has a bland taste 

with a characteristic odour. The components 

contained in the powdered plant sample were 

analyzed chemically using phytochemical and 

fluorescence analysis (Table 3). The analysis 

of powdered Cassia sieberiana leaves yielded 

a moisture content of 8.9%, which is within 

the acceptable range (Table 4). Table 5 

displays the plant's powdered sample 

extractive value and percentage yield in 

ethanol and water. The chemo-microscopic 

characteristics of the powdered C. sieberiana 

leaves were compiled in Table 6, which also 

revealed the presence of tannin, starch, oil, 

lignin, and calcium oxalate crystals. A 

qualitative microscopic examination revealed 

stomata, trichomes, polygonal epidermal cells, 

and palisade cells (Table 7), while the adaxial 

surface showed uniseriate, unicellular tector 

trichomes, and abaxial surface showed 

sparsely distributed glandular trichomes 

(Figures 1 and 2). Figure 3 presents the 

presence of anisocytic stoma on the adaxial 

surface (Figure 3). The transverse section of 

Cassia sieberiana petiole revealed palisade 

cell, vascular bundle sheet, cortex, phloem, 

xylem and starch granule, while the 

longitudinal section features of C. sieberiana 

showed tector trichome, epidermal cell, leaf 

primordium and tunica (Figures 4 and 5). 

Glycosides, flavonoids and flavonoids, 

saponins, phenols and tannins, coumarins, 

alkaloids, and anthraquinone glycosides were 

found in C. sieberiana leaves (Table 8). Table 

9 presents the antioxidant potentials, TPC, and 

TFC of the solvent fractions and crude extract 

of C. sieberiana. 

 

 

 
Figure 1: Adaxial feature of C. seberina leaf showing as = anisocytic stoma, ep = epidermis cell, gc = 

guard cell, tt = tector trichrome, st = stomata (Magnification: x 400) 
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Figure 2: Abaxial feature of C. seberina showing ep = epidermis cell, gt = glandular trichome, tc = 

trichrome, st = stomata (magnification of x 400) 

 

 

 

 
Figure 3: Transverse section feature of C. seberina petiole showing the following: uep = Upper 

epidermis, pal =Palisade cell, sm= spongy mesophyll, vb = vascular bundle sheet, xy = xylem, Ph = 

phloem, cor = cortex, lep= Lower epidermis, st = Stomata (Mag: x100) 
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Figure 4: Petiole feature of C. seberina showing tc = trichrome, ep= epidermal cell, ph = phloem, xy = 

xylem, sg = starch granule, pal = palisade cell, vb = vascular bundle, cor = cortex (Mag: x100) 

 

 
Figure 5: Longitudinal section feature of C. seberina showing tt = tector trichrome, ep = epidermal 

cell, lp = leaf primordium, pc = procambium, t =tunica 
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Table 1: Vegetative macroscopic features of C. sieberiana 

Character Fresh leaves 

Habit Tree 

Leaf apex Acute 

Leaf base Acute 

Leaf margin Entire 

Leaf shape Simple 

Leaf color Green 

Leaf surface Leathery, glossy 

Leaf texture Shiny 

Leaf arrangement on petiole Opposite 

Leaf arrangement on stem Opposite 

Petiole Present 

Stipule Deciduous 

Midrib Present, but more pronounced at the back 

Stem color Green 

 

 

Table 2: Organoleptic properties of C. sieberiana 

Parameter Result 

Texture Coarse 

Color Army green 

Taste Bland taste 

Odour Characteristic odour 

 

 

Table 3: Fluorescence analysis of powdered leaves of C. sieberiana 

Powdered sample + reagents Daylight UV254 nm UV365 nm 

Sample + 50 % sulphuric acid  Green Dirty green Brown 

Sample + 50 % hydrochloric acid Dirty green Dirty brown Brown 

Sample + 50 % nitric acid Brown Green Dark brown 

Sample + 50 % picric acid  Green Light green Brown 

Sample + iodine Green Green Brown 

Sample + Acetic Anhydride  Brown Green Brown 

Sample + 20 % KOH Black Black Dark- green 

Sample + chloroform  Green Green Brown 

Sample + pet. Spirit Green Green Brown 

Sample + ferric chloride  Greenish- brown Dark green Black 

 

 

Table 4: The extractive values of powdered leaves C. sieberiana using ethanol and distilled water. 

Sample (s) Weight of bottles 

(g) 

Weight of bottle 

+ extract (g) 

Weight of extract 

(g) 

Percentage yield 

E1 71.00 71.05 0.05 5% 

E2 65.26 65.29 0.03 3% 

E3 60.50 60.56 0.06 6% 

W1 66.97 67.02 0.05 5% 

W2 62.05 62.10 0.05 5% 

W3 64.83 64.10 0.07 7% 

Where E1, E2 and E3 represents C. sieberiana powdered leaf sample in ethanol solution 

W1, W2 and W3 represent C. sieberiana powdered leaf sample in distilled water. 
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Table 5: Percentage moisture content, total ash and acid insoluble ash of powdered leaves of C. 

sieberiana 

S/N % Moisture content % Total ash % Acid insoluble ash 

1 8.95 3.52 0.52 

2 8.97 3.50 0.50 

3 8.92 3.50 0.52 

4 8.95 3.50 0.54 

5 8.95 3.48 0.50 

6 8.95 3.50 0.50 

7 8.88 3.52 0.52 

8 

Mean value 

8.94 

8.94±0.003 

3.51 

3.50±0.001 

0.50 

0.51±0.001 

Data expressed as mean ± standard deviation. 

 

 

Table 6: Chemo-microscopic analysis of powdered C. sieberiana leaves. 

Chemo-microscopic tests Observation 

Test for lignin  Present  

Test for oil Present  

Test for starch  Present  

Calcium oxalate crystals test Present  

Test for tannin Present  

 

 

Table 7: Summary of the microscopic features of C. sieberiana  

Parameters  Adaxial surface  Abaxial surface 

Stomata  Present  Present 

Trichomes Present (numerous) Present (scanty) 

Epidermal cells  Present  Present 

Palisade cells  Present  Present  

Palisade ratio 2.0 – 3.25  

 

 

Table 8: Phytochemical screening of powdered leaves of C. sieberiana  

Test Cassia sieberiana leaf  

1. Steroid (Salkowski’s test) 

a) Leibermann- Burchard test 

 

+ 

2. Terpenoids  - 

3. Glycosides  ++ 

4. Flavonoid Glycosides 

a) Ferric chloride 

b) Lead acetate test 

c) Shinoda test 

 

++ 

++ 

++ 

5. Cardiac Glycoside 

a) Keller-killiani test  

b) Kedde test 

 

+ 

- 

6. Saponin (foam test)  

a) Emulsion test  

+++ 

+++ 

7. Tannin  

a) Ferric chloride test  

b) Lead acetate test 

 

++ 

++ 

8. Anthocyanins  - 

9. Coumarins  ++ 

10. Alkaloids   
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a) Wagner’s reagent  

b) Mayer’s reagent  

c) Dragendorff’s reagent  

++ 

++ 

++ 

11. Anthraquinone Glycoside (Borntrager’s test) ++ 

Key: (+++) appreciably present, (++) moderately present, (+) slightly present, (-) absent. 

 

 

Table 9: Antioxidant activity, total flavonoids and total phenolics contents of C. sieberiana leaves 

methanol extract and solvent fractions 

Samples  IC50 (µg/mL) TFC (mgQE/g) TPC (mgGAE/g) 

Crude methanol 293.99 ± 0.00 202.89 ± 0.09 6.81 ± 0.39 

Hexane fraction 259.23 ± 20.89 202.59 ± 0.06 2.34 ± 0.40 

DCM fraction 126.47 ± 4.99 202.80 ± 0.13 3.85 ± 0.34 

Ethyl acetate fraction 71.42 ± 0.19 203.19 ± 0.03 25.10 ± 0.61 

Rutin  20.6 ± 9.26   

Ascorbic acid 2.76 ± 0.001   

Data expressed as mean ± standard deviation. 

 

 

DISCUSSION 

Standardization is the process of 

guaranteeing that each dose of an ingredient has 

a specific amount, quality, and therapeutic 

effect [8]. With quality assurance techniques 

implemented in farming and industrial 

processes, standardization is accomplished by 

decreasing the intrinsic variance of the natural 

product's composition. The phytochemical and 

pharmacognostic analysis of several Cassia 

sieberiana components has already been the 

subject of a sizable amount of research in the 

last few years. This plant is a unique source of 

many different types of chemicals with 

different molecular structures. Phytochemical, 

physicochemical, microscopic, macroscopic 

(Organoleptic), and biological evaluations are 

some of the fundamental techniques frequently 

employed for assessing crude pharmaceuticals 

[2,6]. One useful method for identifying a 

species is via macroscopic examination. 

Organoleptic evaluation is the study of 

pharmaceuticals using sense organs, including 

taste, size, texture, color, and odor [2,6]. 

Analysis of a sample's fluorescence is done by 

fluorescence analysis. A small quantity of the 

powdered sample was combined with several 

reagents, such as sulphuric acid, nitric acid, 

picric acid, iodine, etc., and the mixture was 

then studied in both daylight and UV light, with 

color changes noted at wavelengths of 254 nm 

and 365 mm. An essential pharmacognostic 

evaluation method for determining the presence 

or absence of contaminants is the physical-

chemical analysis that was performed [30]. 

Moisture content, extractive value, ash value, 

and foreign organic matter are among the 

parameters that could be employed for 

physicochemical analysis. An accurate estimate 

of the weight of plant material can be obtained 

by measuring the moisture content. It is 

suggested that lower humidity levels improve 

product stability against deterioration [31]. 

Medicinal plants should have no more than 

14% moisture content, according to British 

Herbal Pharmacopeia. Three methods are used 

to measure the amount of ash left over after 

medical materials are ignited: total ash, water-

soluble ash, and acid-insoluble ash [6]. The 

powdered Cassia sieberiana leaves had a total 

ash value of 3.5% and an acid-insoluble ash 

value of 0.5%, respectively. The British Herbal 

Pharmacopeia states that 12% and 2.5%, 

respectively, are the maximum limits for total 

ash and acid-insoluble ash, respectively. The 

study's findings indicate that both the total ash 

and the acid-insoluble ash are within 

permissible limits. To obtain the medicine in its 

pure form, it is necessary to remove materials 

like sand, dust, and stone that are not from the 

plant of origin [32-34].  

Extractive values are representative 

weights of the chemical components of crude 

drugs that can be extracted in various solvent 

environments [6,35,36]. It was noted that the 

plant yields the maximum percentage in water 

(7%) and the lowest percentage in ethanol 

(3%). The chemical evaluation includes 

qualitative and quantitative tests, chemical 

tests, chemical assays and instrumental analysis 

[6]. Microscopic evaluation allows for more 

detailed valuation of herbal drugs, in addition 
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to organoleptic evaluation and can be used to 

identify organized drugs based on their known 

histological characters [2]. A qualitative 

microscopic examination revealed that the plant 

possesses stomata, trichomes, polygonal 

epidermal cells, and palisade cells. However, 

the adaxial surface showed uniseriate, 

unicellular tector trichomes that are numerous 

while the abaxial surface showed sparsely 

distributed glandular trichomes. Also, the 

presence of anisocytic stoma on the adaxial 

surface is diagnostic for the identification of 

some Cassia species. The transverse section of 

Cassia sieberiana petiole indicated the 

presence of palisade cell, vascular bundle sheet, 

cortex, phloem, xylem and starch granule, 

while the longitudinal section features of 

Cassia sieberiana showed tector trichome, 

epidermal cell, leaf primordium and tunica. 

Plant secondary metabolites include 

glycosides, flavonoids, saponins, phenols, 

tannins, coumarins, alkaloids, and 

anthraquinone glycosides were found via 

phytochemical screening, but sterols, 

terpenoids, and anthocyanins were not present. 

This indicates the biological activity that it 

would have. For instance, the antioxidant action 

it has may be ascribed to the presence of phenol 

and flavonoids, which are secondary 

metabolites. Natural antioxidants can be 

isolated from plants, which are a great supply 

of raw materials [37]. However, not one 

technique can reliably assess the antioxidant 

properties of plant extracts because of the 

phytochemical constituents' diversity and 

complexity. The Folin-Ciocalteu assay is 

widely employed in the measurement of total 

phenolic content. This procedure is based on 

the reduction of phosphotungstic and 

phosphomolybdic acid complexes to blue 

chromogens in alkaline conditions when 

phenolic chemicals are present [36]. The 

regression equation of the calibration curve of 

gallic acid (y = 0.0052x+0.2864; R=0.9964) is 

used to calculate the total phenolic contents. 

According to Rufino et al. [37], the content of 

total phenolics of crude extracts could be 

categorized into three classes: low (less than 10 

mg GAE/g), medium (ranging from 10 

mgGAE/g to 50 mgGAE/g) and high (more 

than 50 GAE/g). From the result gotten, it 

shows that ethyl acetate fraction has a moderate 

total phenolic contents of 25.10 ± 0.61 mg 

GAE/g while crude methanol, hexane and 

DCM fractions has low total phenolic contents 

with values of 6.81 ± 0.39, 2.34 ± 0.40 and 3.85 

± 0.34 mg GAE/g respectively. This may be 

due to the greater solubility of phenolic 

compounds in ethyl acetate than in the other 

fractions 35. 

To estimate the total flavonoid 

concentration, the aluminum chloride test is 

frequently used [37, 38]. The foundation of this 

technique is the formation of acid-stable 

complexes between aluminum chloride and 

either the C-3 or C-5 hydroxyl group of 

flavones and flavonols, as well as the C-4 keto 

group. Apart from this, the ortho-dihydroxyl 

groups in the A or B ring of flavonoids also 

form acid-labile complexes with aluminum 

chloride. When these complexes combine with 

sodium nitrite in an alkaline environment, pink 

chromogens are the result [39]. The total 

flavonoid contents of crude extracts were 

determined from the regression equation of the 

calibration curve of Quercetin 

(y=0.0013x+0.0958; R=0.9958). From the 

result gotten, it was shown that the plant extract 

in all the solvent fractions (methanol, hexane, 

DCM, ethyl acetate) used had high total 

flavonoid content (202.89 ± 0.09, 202.59 ± 

0.06, 202.80 ± 0.13, 203.19 ± 0.03 mgQE/g) 

with ethyl acetate fraction being relatively the 

highest. The DPPH assay is a commonly 

employed method in assessing the radical 

scavenging capacity of plant extracts [40, 41]. 

From this study, it was observed that ethyl 

acetate fraction had the lowest IC50 value (71.42 

± 0.19 µg/mL) of all the fractions used, 

compared to rutin with an IC50 value of 20.6 ± 

9.26 µg/mL. 

 

CONCLUSION 

The macroscopic, microscopic and chemical 

tests carried on the powdered plant sample 

helps to determine the identity of the species as 

well as gives a clue of the biological effect it 

would exert. A qualitative microscopic 

examination revealed that Cassia sieberiana 

possesses stomata, trichomes, polygonal 

epidermal cells, and palisade cells. The 

presence of anisocytic stoma on the adaxial 

surface is diagnostic for the identification of 

Cassia sieberiana. The results of the study 

showed that the ethyl acetate fraction of Cassia 

sieberiana leaves methanol extract has a 

moderate total phenolic content and high total 

flavonoid content when compared to the other 

solvent extract used.  
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