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Abstract 
Phytochemicals are plant-derived bioactive compounds known to exert beneficial effects on human health. 
The failure of the synthesized drugs available now to effectively cure ailments provides a reason to explore 
other plants’ properties. As such this research was conducted with the aim of identifying some 
phytochemicals and the quantity of such bioactive compounds from 20 selected plants found in the Nigeria 
Police Academy, Wudil. Extracts from different plants species were screened and analyzed for their 
phytochemical contents. The analyses were performed using standard procedures. The qualitative analysis 
identified the presence or absence of major bioactive compounds, namely phenols, tannins, alkaloids, 
terpenoids, steroids, flavonoids, saponins and glycosides in both methanol and aqueous extract of the plant 
samples. The results further revealed that alkaloids and flavonoids appeared in all the selected plants while, 
only Ziziphus maurituana and Cynanchum Acacia sieberiana vincetoxicum were detected in all the 
screened phytochemicals. In the quantitative analysis, Azadirachta indica exhibited the highest levels of 
total phenols and total flavonoid with values of 67.09 mgGAE/g and 106.19QE/g respectively while the 
highest concentration of total alkaloid was detected in (22.34mg/g). Steroids were observed in only 5 out of 
the 20 plants that were screened. Based on the results obtained in this study, it can be concluded that, 
Azadirachta indica had the highest quantity of phenols and alkaloids. Again, Ziziphus maurituana and 
Cynanchum vincetoxicum were detected in all the screened phytochemicals while only five plants contained 
steroids. 
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INTRODUCTION  
Phytochemicals are biologically active, naturally occurring chemical compounds found in plants, 
which provide health benefits for humans further than those attributed to macronutrients and 
micronutrients (Hasler & Blumberg, 1999). Phytochemicals have been reported by Sharma & 
Kaushik (2021) to contain a large number of bioactive compounds including pigments, phenolics 
and flavonoid compounds, non-flavonoid compounds, alkaloids, glycosides, steroids, saponins 
and terpenoids.  Also, plantss have basic nutritional importance by their content of protein, 
carbohydrate, fats and oils minerals, vitamins and water responsible for growth and development 
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in man and animals (Onyeka & Nwambekwe, 2015). They also serve as important sources for the 
discovery and development of new pharmaceutical compounds and medicines by acting as 
precursors for the synthesis of therapeutically useful drugs (Dubala et al., 2023). Many plants 
possess various phytochemicals with several bioactivities such as anti-inflammatory, antioxidant 
and anticancer (Nandini et al., 2020). Recent studies have highlighted their significant role in 
promoting human health, particularly when consumed as part of the diet (Kagale, et al., 2023). 
More than 4,000 phytochemicals have been cataloged and are classified by protective function, 
physical characteristics and chemical characteristics (Velavan, 2015). 
 
According to World Health Organization (WHO) (2019), medicinal plants would be the best 
source to obtain a variety of drugs. It is estimated that approximately 80% of the population in 
developing countries relies on traditional medicines, many of which are derived from medicinal 
plants.  
 
The increasing interest in natural products as source of bioactive compounds has prompted the 
need for comprehensive phytochemical analysis of different plants. However, there is a lack of 
detailed investigation simultaneously into the phytochemical composition and bioactive 
properties and the quantitative components of the selected plants despite their wide traditional 
use and their potential therapeutic values. Consequently, it is essential to continue screening for 
phytochemicals and to quantify the bioactive compounds present in these plants. 
 
MATERIALS AND METHODS 
Study Area 
This research was conducted in the Laboratory of the Department of Biological Sciences Nigeria 
Police Academy, Wudil, Kano. The academy is situated in the east-central region of Kano State, 
lying between longitudes 8°45’E and 12°05’E, and latitudes 11°37’N and 11°56’N. 
 
Collection of Plant Materials 
Fresh leaves of the selected plant species were collected within the premises of the Nigeria Police 
Academy, Wudil. The collected samples were taxonomically identified and authenticated by Dr. 
Sunusi Namadi of the Herbarium Unit, Department of Biological Sciences, Ahmadu Bello 
University, Zaria. 
 
Processing of Plant Materials 
The collected plant materials were washed to remove dust, then, shade-dried to remove moisture 
until completely dehydrated. Once dried, the samples were finely ground using an electric 
blender and stored in airtight containers with appropriate labeling for subsequent analysis as 
described by Ali et al. (2017). 
 
Preparation of Plant Extracts Using Solvent Extraction Method 
Using the Soxhlet extraction method, 20 g of powdered plant material was extracted with 250 mL 
of methanol until the solvent became clear. The extract was concentrated by heating at 30-40 °C 
to remove the solvent completely and stored at 4 °C for later phytochemical analysis. 
 
Preparation of Aqueous Extract of Plant Sample 
The aqueous extracts of the plant samples were prepared by soaking 10 g of each powdered 
sample in 200 mL of distilled water for 12 hours. The resulting mixtures were then filtered 
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through Whatman No. 1 filter paper, and the filtrates were collected for further use (Sofowora, 
1993). 
 
Qualitative Analysis on Phytochemical Constituents 
The extracts were tested for the presence of bioactive compounds by using following standard 
methodology of Sofowara (1993), Trease and Evans (1989) and Harborne (1973). 
 
Test for Phenols and Tannins  
A portion of the crude extract was mixed with 2 mL of a 2% ferric chloride (FeCl₃) solution 
according to the method of Dubala, et al. (2023). The appearance of a blue-green or black 
coloration indicated the presence of phenolic compounds and tannins. 
 
Test for Flavonoids 
A small quantity of the crude extract was treated with 2 mL of a 2% sodium hydroxide (NaOH) 
solution. The development of an intense yellow coloration that disappeared upon the addition of 
a few drops of dilute acid confirmed the presence of flavonoids. 
 
Test for Saponins   
A portion of the crude extract was mixed with 5 mL of distilled water in a test tube and shaken 
vigorously. The formation of a stable, persistent froth indicated the presence of saponins. 
 
Test for Glycosides  
Two milliliters of the crude extract were mixed with 2 mL of chloroform, followed by the careful 
addition of 2 mL of concentrated sulfuric acid (H₂SO₄) along the sides of the test tube. The 
appearance of a reddish-brown coloration at the interface indicated the presence of a steroidal 
ring, confirming the glycone portion of glycosides. 
 
Test for Steroid  
Two milliliters of the crude extract were mixed with 2 mL of chloroform, followed by the careful 
addition of concentrated sulfuric acid (H₂SO₄) along the side of the test tube. The appearance of 
a red coloration in the lower chloroform layer indicated the presence of steroids. 
In a confirmatory test, 2 mL of the crude extract were mixed with 2 mL of chloroform, after which 
2 mL each of concentrated sulfuric acid and acetic acid were added. The development of a 
greenish coloration confirmed the presence of steroidal compounds. 
 
Test for Terpenoids  
A portion of the crude extract was dissolved in 2 mL of chloroform and evaporated to dryness. 
Subsequently, 2 mL of concentrated sulfuric acid (H₂SO₄) were added, and the mixture was 
heated for approximately two minutes. The formation of a grayish coloration indicated the 
presence of terpenoids. 
 
Test for Alkaloids  
Two milliliters of the crude extract were mixed with 2 mL of 1% hydrochloric acid (HCl) and 
gently heated. Mayer’s and Wagner’s reagents were then added to the mixture. The appearance 
of turbidity or the formation of a red or orange precipitate was taken as evidence of the presence 
of alkaloids. 
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Quantitative Analysis on Phytochemical Constituents 
Total Alkaloid Content  
Alkaloid was determined by the method of Harborne (1973). 5 g of the sample was weighed into 
a 250 ml beaker and 200 ml of 10% acetic acid in ethanol was added and covered and allowed to 
stand for 4 h. This was filtered and the extract was concentrated on a water bath to one-quarter 
of the original volume. Concentrated ammonium hydroxide was added drop wise to the extract 
until the precipitation was complete. The whole solution was allowed to settle and the 
precipitated was collected and washed with dilute ammonium hydroxide and then filtered. The 
residue is the alkaloid, which was dried and weighed. 
 
Total Phenolic Content  
Total phenol content was determined using the method of Singleton et al. (1999). The quantity of 
phenols was determined using the spectrophotometric method. The plant sample was boiled with 
50 ml of ether for the extraction of the phenolic component for 15 min. 5 ml of the extract was 
pipetted into a 50 ml flask, then 10 ml of distilled water was added. 2 ml of ammonium hydroxide 
solution and 5 ml of concentrated amyl alcohol were also added. The samples were made up to 
mark and left to react for 30 min for colour development. This was measured at 505 nm 
wavelength using spectrophotometer. 
 
Total Flavonoid Content  
Flavonoid was determined by the method of Bohm and Kocipai-Abyazan (1994). 10 g of the plant 
sample was extracted repeatedly with 100 ml of 80% aqueous methanol at room temperature. The 
whole solution was filtered through Whatman’s filter paper No 42 (125 mm). The filtrate was 
later transferred into a crucible and evaporated into dryness over a water bath and weighed to a 
constant weight. 
 
Data Analysis 
Data obtained from the study were expressed as the mean values of triplicate determinations. 
Statistical analysis was performed using Microsoft Excel and SAS Version 9.0 software. Mean 
differences were evaluated using Duncan’s Multiple Range Test (DMRT) at a significance level of 
P < 0.05. 
 
RESULTS 
The findings revealed the presence or absence of various phytochemical constituents in the 
selected plant samples extracted using methanol and aqueous solvents. It was observed that 
alkaloids and flavonoids were consistently present in all the investigated plant samples across 
both extraction methods. 
 
The results also revealed that steroids were present in only five (Ziziphus mauritiana, Ziziphus 
spinachristi, Senna occidentalis, Cynanchum vincetoxicum and Senna obtusifolia) of the selected plants 
and only when ethanol was used as the extraction solvent. Additionally, the findings showed that 
all the tested phytochemicals were detected exclusively in Ziziphus mauritiana and Cynanchum 
vincetoxicum (Table 1). In terms of the quantity of the phytochemicals present, the analysis was 
narrowed to three since they appeared in all the research plants selected. These are total alkaloid 
(TAC), Total phenols (TPC) and Total flavonoids (TFC). Analysis of the data showed a significant 
difference (P ≤ 0.05) in the amounts of phytochemicals present across the plants studied (Table 
2). The mean results indicated that Azadirachta indica had the highest quantities of total phenols 
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and flavonoids quantified as 67.09 mgGAE/g and 106.19 mgQE/g respectively. The analysis 
further showed that the least values for the tested phytochemicals were recorded in Senna 
occidentalis as 1.22 mgGAE /g and 1.59mg QE/g for phenols and flavonoids respectively while 
the least total alkaloids was observed in Diospyros sudannica with 0.37 mg/g (Table 2). 
 
Table 1: Qualitative Phytochemical Screening of the Selected Plants Extract 
 
Plant Sample  Extraction  A F G Ph. S St. T Te. 
   Method 

Azadirachta indica  Methanol + + + + + - + + 
   Aqueous + + + - + - + - 
Tamarindus indica  Methanol + + - + + - + - 
   Aqueous + + - - - - + - 
Dimocarpus longan  Methanol + + - + + - + + 
   Aqueous + + - - + - + - 
Senna siamea  Methanol + + + + + - + + 
   Aqueous + + - - + - - - 
Calotropis procera  Methanol + + + + + - - - 
   Aqueous + + - - + - - - 
Acacia sieberiana  Methanol + + + + + - - + 
   Aqueous + + - - + - + - 
Adansonia digitata  Methanol + + - + + - + + 
   Aqueous + + - + + - + - 
Bauhinia vaiegata  Methanol + + - + + - + + 
   Aqueous + + + + - - + - 
Khaya senegalensis  Methanol + + + + + - + + 
   Aqueous + + - - - - + - 
Eucalyptus globulus Methanol + + - + + - + - 
   Aqueous + + - + + - + - 
Acacia nilotica  Methanol + + - + + - + - 
   Aqueous + + - + + - + - 
Ziziphus mauritiana Methanol + + + + + + + + 
   Aqueous + + - + + - + + 
Ziziphus spinachristi Methanol + + + + + + + - 
   Aqueous + + - + + - + - 
Senna occidentalis  Methanol + + + + - + + + 
   Aqueous + + - + - - + + 
Anacardium   Methanol + + + + - - + - 
occidentale  Aqueous + + - - - - + - 
Cyanchum   Methanol + + + + + + + + 
vinetoxicum  Aqueous + + - + + - + - 
Senna obtusifolia  Methanol + + + + - + + + 
   Aqueous + + + + - - + - 
Cordia africana  Methanol + + - + + - + - 
   Aqueous + + - + + - + - 
Mangifera indica  Methanol + + - + + - + + 
   Aqueous + + + + + - + + 
Diospyros sudianica Methanol + + - + + - + - 
   Aqueous + + - + + - + - 
+ = Present  - = Absent 
A- Alkaloid; F- Flavonoid; G- Glycosides; Ph.- Phenol; S- Saponin; St.- Steroid; T- Tannin; Te. -Terpenoid 
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Table 2: Quantitative phytochemical analysis of 20 plant species 
 
Plant species    Phytochemical   
   TAC  TPC  TFC 
   (mg/g)  (mg GAE/g) (mgQE/g) 

Azadirachta indica  10.78g  67.09a  106.19a   
Tamarindus indica  14.68e  39.90b  19.58d     
Dimocarpus longan  7.08i  39.15b  7.82i 
Senna siamea  3.62j  17.10f  2.99k 
Calotropis procera  17.44b  23.13d  12.26f 
Acacia sieberiana  22.34a  10.31g  12.10f 
Adansonia digitata  9.17h  36.87c  63.28b 
Bauhinia vaiegata  1.69k  10.31g  6.23j 
aya senegalensis  16.78c  15.62f  8.90h 
Eucalyptus globulus 15.72e  11.42g  35.23c 
Acacia nilotica  9.69h  6.05i  10.99g 
Ziziphus mauritiana 7.83i  4.86i  0.79l 
Ziziphus spinachristi 10.13g  11.19g  12.99e 
Senna occidentalis  1.22k  1.59j  2.18k 
Anacardium occidentale 3.71j  7.94h  0.38l 
Cyanchum vinetoxicum 13.01f  15.60f  11.01g 
Senna obtusifolia  15.79d  19.77e  7.17i 
Cordia africana  4.02j  8.33h  0.59l 
Mangifera indica  18.07b  20.10e  11.74g 
Diospyros sudianica 2.09j  6.16i  0.37l 

 
DISCUSSION 
The results obtained in this study have the presence of significant phytochemicals when methanol 
and aqueous extracts were used. It was observed that alkaloid, flavonoid and phenol were 
present in all 20 plant samples in the methanol extract. This indicates the ubiquitous nature of the 
aforementioned plants especially flavonoids which is a form of phenols (Zhou and Pichersky, 
2020) Tannin, saponin, glycoside and terpenoid were either present or absent in both extracts.  
 
This is probably due to some of them being produced in specialized tissues or produced only 
when required (Fernei and Weiwei, 2020). Steroid was found to be absent in aqueous extract of 
all the plant samples. The absence of steroids and some of these phytochemicals in the aqueous 
extract of the plants could be as a result of the bioactive compounds’ low solubility in water. It 
could also be attributed to their low levels produced in the plants making them undetectable in 
aqueous extraction (Fernei and Weiwei, 2020).  
 
In terms of the quantity of these phytochemicals, the results have shown that some of the assayed 
plants exhibited a high level of these bioactive compounds. Acacia sieberiana was observed to have 
the highest quantity of alkaloids (22.34 mg/g) when compared with others. This shows the plant 
may have significant medicinal or toxic properties. The least quantity of alkaloids was observed 
in Senna occidentalis (1.22 mg/g) which was in accordance with the level of alkaloids (2.23±0.03 
mg/g) as reported by (Ujah et al., 2022). Azadirachta indica was observed to contain more of 
phenols (67.09mg GAE/g). The phenolic content in this study was in agreement with the level of 
phenols in Azadirachta indica (70mg GAE/g) which was previously reported by Kumar et al. (2018) 
while the least quantity of phenol was observed in Senna occidentalis (1.59mg GAE/g) which was 
also in line with the amount of phenol (1.33±0.03mg GAE/g) as reported by (Ujah et al., 2022). 
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Phenols in plants make them a potential cancer therapy and this is because they are well known 
for the enormous ability to combat cancer (Kayode et al., 2018).  
 
Azadirachta indica showed high levels of flavonoids (106.19mg QE/g). This was in concordance 
with the result of (Kumar et al., 2018) who reported (119mg QE/g). Flavonoids help protect plant 
from UV radiation and pathogenic attacks. In addition, they are associated with significant health 
benefits, including the potential to reduce the risk of chronic diseases like cardiovascular 
disorders and cancer. The least quantity of flavonoids was observed in Diospyros sudanica (0.37mg 
QE/g). The number of flavonoids observed in Diospyros sudanica was low when compared with 
the levels of flavonoids in Diospyros discolor seeds (54.65±0.63mg QE/g) as reported by 
(Kusumah et al., 2020). This could be as a result of environmental factors such as geographical 
locations, soil types, soil nutritional status, temperature, precipitation and sunlight which can 
greatly influence the phytochemical composition of the plant. Studies have shown that flavonoid 
intake is inversely associated with all-causes of cancer risk and cancer of the alimentary and 
respiratory tracts (Adetuyi et al., 2013).  
 
The total alkaloid content in Adansonia digitata (9.17mg/g) and total flavonoid content (63.28mg 
QE/g) was in correspondence with that of Kayode et al. (2018) who reported the total alkaloid 
and flavonoid content as (9.35mg/g) and (66.43mg QE/g) respectively as against Ogunleye et al. 
(2020) who reported relatively high levels of alkaloid (70.00mg/g) and low level of flavonoid 
(16.14mg QE/g). Also the total phenol content of Mangifera indica (20.10mg GAE/g) was low 
when compared to that of Phuong et al. (2024) who reported a higher concentration of phenols 
(76.39±0.14mg GAE/g). This may be as a result of the difference in extraction method and solvent 
used. Adetuyi et al. (2013) in his study stated that hot water could enhance the release of several 
classes of phenolic phytochemicals. Gomathi et al. (2011) in his study reported the phenol and 
flavonoid content of both methanolic and aqueous extract of Tamarindus indica as (26.80±2.10mg 
GAE/g), (16.01±1.60mg GAE/g), (24.30±2.30mg QE/g) and (7.30±5.20mg QE/g) respectively. 
This was not in consonance with the total phenol and flavonoid content in Tamarindus indica 
(39.90mg GAE/g) and (19.5mg QE/g) as obtained in this study. This may be as a result of 
variation that relates to climate, soil characteristics and phenological stages of the plant that 
promote the production of these phytochemicals in tamarind (Mbunde et al., 2018).  
 
The alkaloid content in Ziziphus spina-christi (10.13mg/g) was similar to the amount of alkaloid 
(10.1±0.02mg/g) as reported by Khale, (2018) but was very low when compared to that of 
Anacardium occidentale (75.60mg/g) as reported by Oloruntola, (2021). According to Kukula-Koch 
& Widelski, (2017) alkaloids occurs as esters (asonitine, atropine, cocaine, scopolamine), water-
soluble salts of organic acids (malic, lactic acid, citric, tartaric, acetic and oxalic) or merge with 
sugars or tannins rather than as free bases in plant tissues. These authors equally stated that 
alkaloids also exhibit diverse pharmacological activities and possess neuroprotective effects, 
which helps in slowing the progression of neurodegenerative diseases.  
 
CONCLUSION 
Based on the results obtained, it can be concluded that only alkaloids and flavonoids were present 
in all the tested plants whereas, steroids were detected in the methanol extracts of Ziziphus 
mauritiana, Ziziphus spinachristi, Senna occidentalis, Cynanchum vincetoxicum and Senna obtusifolia. 
Furthermore, Azadirachta indica was observed to contain the highest quantity of total phenol and 
total flavonoids (67.09mg GAE/g and 106.19 mg QE/g) respectively. While, the total alkaloid was 
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observed in Acacia sieberiana (22.24 mg/g). We could also conclude that the phytochemical 
extraction method affects their presence or absence. 
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