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ABSTRACT 

The research was conducted to evaluate the proximate composition and Phytochemistry of aqueous extract of 

Azanza garckeana fruit pulp. The qualitative and quantitative Phytochemistry was determine using standard 

procedures as describe by Evans and Trease and proximate composition was determine using Association of 

Analytical Chemist procedures. The result of phytochemical screening of aqueous extract of Azanza garckeana 

fruit pulp revealed the presence of Alkaloids, Saponins, Tannins, flavonoids, while terpenoids and steroids were 

absent. Saponins of 3.16%. Alkaloids revealed a value of 2.51% Tannins 1.27% while Terpenoids and Steroids 

were absent both qualitatively and quantitatively; the following anti nutrients were present: Phenols (4.81%), 

Glycosides (0.41%) and Flavonoids (1.18%) respectively. The proximate composition revealed 2.67± 0.45 

Moisture, 3.86± 0.12 Ash, 7.21± 0.56 Crude fibre, 9.29± 0.18 Crude Protein and 71.71± 0.68 Carbohydrate. 

However, essential minerals result shows Potassium having the highest value of mean plus standard error mean 

of 56.10 ± 0.09 followed by Sodium 20.10 ± 0.64, Magnesium 8.84 ± 0.02, Zinc 7.58 ± 0.14, and the least is 

Iron having 5.11 ± 0.01 and Calcium was absent. In conclusion the pulp Revealed the presence of secondary 

metabolites, proximate composition and some essential minerals will have a numerous applications Particularly 

in the Feed mill pharmaceutical industry. 
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INTRODUCTION 

Azanza garckeana it is the multipurpose edible fruit of 

tropical Africa. The plants have been used as source of 

medicine globally to preserve human health and are rich 

source of components with a variety of biological activities. 

Azanza garckeana has also been reportedly use in traditional 

medicine for treatments and management of more than 20 

human diseases and ailments. The plant is used as herbal 

remedy for diseases like cough, chest pains, infertility and 

menstruation abnormalities. It is a fruit that is high in 

vitamins, minerals and carbohydrates (Sulieman, 2019). 

According to the author, important nutrients including 

calcium, salt, potassium and iron are also present in the fruit. 

It is also an excellent source of ascorbic acid, or vitamin C, 

which helps to maintain blood vessels and adds nutritious 

value to fruit juices. The presence of essential nutrients such 

as calcium, phosphorus, ascorbic acid, iron, magnesium and 

potassium in the fruit makes it a good nutritional supplement 

in the area where they are found (Yusuf et al; 2020). It is a 

local source of numerous biological benefits, such as anti-

inflammatory, aphrodisiac, uterotonic, analgesic, anti-

arthritic, hemostatic and wound-healing properties. It is used 

as a natural medicine for a number of ailments, including 

sexually transmitted diseases, infertility, cough and chest 

problems (Sulieman, 2019). 

Phytochemicals which include alkaloids, flavonoids, 

glycosides, saponins, steroids, tannins and terpenoids are 

natural bioactive secondary metabolites present in plants and 

have applications in veterinary and human medicine. These 

phytochemicals have been reported to exhibit physiological 

action Peteros and Uy, 2010; Edeoga el al., 2005). 

Okonbule et al., (2024) revealed the presence potassium (K), 

calcium (Ca), phosphorus (P), iron (Fe), zinc (Zn), 

magnesium (Mg) and sodium (Na) in varying proportion. The 

mineral’s potassium (K) and calcium (Ca) play important role 

in stimulating action potential across nerve endings. Also, 

Momodu et al., (2021) reveals the presences of alkaloid, 

phenols and saponins. The phenols content was found to be 

moderately high, while that of alkaloid and saponins were 

trace amounts and the following proximate composition and 

essential minerals contents as Moisture 10.9 %, Dry matter 

89.10 % Ash 4.51%, Crude fat 3.16%, Crude Fiber  0.94%, 

Protein 6.43%, Nitrogen Free Extract 74.06% and Potassium 

(K)774.17 mg/kg, Calcium (Ca) 383.83 mg/kg, Phosphorus 

(P) 161.62mg/kg Iron (Fe) 28.49 mg/kg, Zinc (Zn) 19.92 

mg/kg, Magnesium (Mg) 205.27mg/kg and Sodium (Na) 9.70 

mg/kg. Ahmed et al, (2016) reported the presence of 

Alkaloids, Triterpens, Flavonoids, Saponins, Curamins, 

Tannins and Absence of Sterols, Anthraquinones and 

Cyanogenic in fruit pulp of Azanza garckeana. 

Bukar et al, (2021) revealed the presence of flavonoids in high 

quantity, followed by alkaloids and tannins. Steroids and 

cardiac glycosides were present in much lower quantity, while 

saponins, terpenes and anthraquinones were absence. Also, 

Itodo et al, (2023) report the presence of Tannins, flavonoids, 

saponins, phenols and tannins were found in varying 

quantities in the extract and the following proximate 

composition; Dry matter 89.50 Crude protein (CP) 16.81 

Ether extract (EE) 1.27 Crude fiber 8.65 Nitrogen free extract 

(NFE) 53.96 Ash 7.20 ME (kcal/kg) Tannins (14.9±0.4%), 

Flavonoids (25.5±2.4%), Saponins (18.9±0.2%), Phenols 

(36.5±3.7%) and Alkaloids (19.0 %) quantitatively. Egbejimi 

et al., (2024). However, Laz-Okenwa et al (2023) reported the 

presence Alkaloids, Triterpenoid/Steroid, Carbohydrates and 

absence of the following Cardiac glycosides, Anthraquinones, 

Saponins-Flavonoids, Phenolic, Cyanogenic glycoside, Fixed 

oil and Phobatannins. Also, Eziekiel et al., (2020) revealed 

the presence of Tannins, Alkaloids, Flavonoids, phenols, 

Terpenoids and Steroids quantitatively and Tannins (9.12mg), 

Alkaloids (6.10mg), Flavonoids (6.78mg), phenols 

(16.15mg), Terpenoids (0.23mg) and Steroids (0.6mg) 

quantitatively. 
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MATERIALS AND METHODS 

Source and Processing of Fruit Pulp Extract 

The fruit of Azanza garckeana was purchased from the Tula 

village market in Kaltungo Local Government Area of Gombe 

State, Northeast Nigeria. The fruit pulp was washed under tap 

water and sliced into smaller pieces to obtain the pulp and 

later dried under shade for 72 hours at 40oC, ground using 

Mottar and Stick, and stored in an airtight container to initiate 

extraction process as described by Nurudeen et al, (2024). 

The quantities of the powdered material were macerated in an 

aqueous solvent at 250 C for 48 hours. The mixtures were 

filtered using available filter paper and then subjected to 

evaporation using a rotary evaporator and obtained a sticky 

residue. The sticky residue of the extract was diluted with 

distilled water and obtained the required quantity of the fruit 

pulp extract (Nurudeen et al., 2023). 

 

Determination of Phytochemicals 

The determinations of phytochemicals (Saponins, Phenols, 

Glycoside, Flavonoid, Alkaloids Tannins and Terpenoids) of 

the extracts were conducted using Standard procedures as 

described by Trease and Evan (1989). 

 

Determination of Proximate Composition 

The proximate composition of the fruit pulp extract to 

determine the Moisture Content, Dry matter, Ash, Fat, Fibre, 

Protein, and Nitrogen free extract (NIFE) was carried out in 

accordance with the Association of Official Analytical 

Chemists (AOAC, 2025) technique. 

 

Determination of Some Essential Minerals  

Atomic absorption spectrophotometer was use in the 

determination of mineral content of calcium (Ca), Magnesium 

(Mg), Iron (Fe) and Zinc (Z). Flame Photometer was used to 

determine that of Sodium (Na), Potassium (K) and 

Spectrometer for Phosphorus (P) following the technique 

described by the (AOAC 2025). 

 

Statistical Analysis  

All data generated were entered into Statistical Package for 

Social Science (SPSS) Version 2.0 and subjected to 

Descriptive Statistics. 

 
RESULTS AND DISCUSSION 

Results 

Table 1 shows the results of phytochemical composition of 

Azanza garckeana fruit pulp extract with presence of 

Saponins (Positive), while a quantity of 3.16% was obtained. 

Alkaloids revealed a value of 2.51% Tannins 1.27% while 

Terpenoids and Steroids were absent both qualitatively and 

quantitatively; the following anti nutrients were present: 

Phenols (4.81%), Glycosides (0.41%) and Flavonoids 

(1.18%) respectively.  

 

Table 1: Phytochemical Composition of Azanza garckeana Fruit pulp Aqueous Extracts 

Composition (%)  Qualitative Quantitative 

Saponins + 3.16 

Alkaloids + 2.51 

Tannins + 1.27 

Terpenoids - - 

Phenols + 4.81 

Steroids - - 

Glycoside + 0.41 

Flavonoids + 1.18 

Key + means Positive – means negative   

 

Table 2 shows the results of proximate composition of Azanza 

garckeana fruit pulp with carbohydrate having the highest 

value of mean plus standard error mean of 71.71 ± 0.68 

followed by Crude protein 9.29 ± 0.18, Crude fibre 7.21 ± 

0.56, crud lipids 5.23 ± 0.10, Ash 3.86 ± 0.12 and the least is 

Moisture Content with 2.67 ± 0.45.  

 

Table 2: Proximate Composition of Azanza garckeana Fruit pulp Aqueous Extracts 

Proximate Mean+SEM (%) 

Moisture 2.67 ± 0.45 

Ash 3.86 ± 0.12 

Crude fiber 7.21 ± 0.56 

Crude lipids 5.23 ± 0.10 

Crude protein 9.29 ± 0.18 

Carbohydrate  71.71 ± 0.68 

Triplicate samples were analyzed 

 

Table 3 shows the results of Selected Essential Minerals 

presence in Azanza garckeana fruit pulp with Potassium 

having the highest value of mean plus standard error mean of 

56.10 ± 0.09 followed by Sodium 20.10 ± 0.64, Magnesium 

8.84 ± 0.02, Zinc 7.58 ± 0.14, and the least is Iron having 5.11 

± 0.01 and Calcium was absent. 
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Table 3: Some Essential Minerals of Azanza garckeana Fruit Pulp Aqueous Extracts 

Minerals Mean ±SEM 

Fe 5.11 ± 0.01 

Mg 8.84 ± 0.09 

K 56.10 ± 0.09 

Zn 7.58 ± 0.41 

Ca - 

Na 20.10 ± 0.64 

Triplicate samples were analyzed 

 
Discussion  

The result obtained in qualitative phytochemical composition 

revealed the presence of Saponins, Alkaloids, Tannins and 

Flavonoids while Terpenoids and Steroids were absent. 

However, the result further revealed the presence of the 

following anti-nutrients (Phenols and Glycosides). The result 

is in line with Ibrahim et al, (2024) reported the presence 

saponins, terpenes, phenols, flavonoids, tannins, 

carbohydrate, steroids, and alkaloids. Also, Micheal et al, 

(2015) Bukar et al, (2021), Ezekiel et al, (2020) and Itodo et 

al, (2023) who on their separate studies reported the presence 

of Alkaloids, Tannins, Saponins and Flavonoids and anti-

nutrients Phenols and Glycoside However, the presence of 

anti-nutrients is not in-line with Momodu et al, (2021) who 

reported presence of Phenols and Absence of Glycoside and 

Peter et al., (2013) who reported absence of Alkaloid in citrus 

Sinensis peels. Also, Nwankudu et al, (2020) reported the 

presence of steroids in Albino rats treated with peanut. The 

presence of flavonoids, tannins and alkaloid is due to the 

ability to possess antioxidant properties while the antioxidant 

activity of flavonoid is due its ability to reduce free radicals 

in the pulp. The higher value obtained in Saponins (3.16 %) 

is higher than (3.7%) (2.71%) and (2.46%) reported by 

(Micheal et al., 2015; Ezekiel et al., 2020 and Zakawa et al., 

2021) on azanza garckeana seed and fruit pulp extract. 

However, it is low when compared with (25.5%) reported by 

Itodo et al, (2023). The Alkaloids showed 2.71%. Is greater 

than (2.45%) Ezekiel et al., (2020) reported. Also, the figure 

disagrees with (19.0%; 6.11%; 3.7 %) as revealed by (Itodo 

et al., 2023; Zakawa et al., 2021 and Micheal et al., 2015). 

The presence of Alkaloids might have enhanced the immune 

response of the Albino rats. The (1.27%) of Tannins disagrees 

with (15.05% and 3.85 %). values reported by (Nkafamiya et 

al., 2016 and Zakawa et al., 2021). The 1.27% of tannins in 

the fruit pulp extract might have boosted the immune response 

and prevent the semen from oxidative damage. The study 

further revealed the presence of Flavonoids in small quantities 

(1.18%). the presence of Flavonoids could be as a result of its 

wide range of biological activities, such as anti-oxidant, anti-

inflammatory, anti-cancer, anti-allergic and ant-diabetic 

(Sallau et al.,2022). This result is higher than 1.0% reported 

by Micheal et al., (2015), but contrary to (1.76%, 2.10%, 

10.28% and 25.5%) reported by Itodo et al., 2023; Zakawa et 

al., 2021; Bashir et al., 2022 and Ajiboso 2023) on their 

separate studies on azanza garckeana seed and fruit pulp 

extract. The presence of the following anti-nutrients: Phenols 

and Glycosides with Phenols having the highest value of 

4.81% and 0.41% for glycoside. 4.81% is higher when 

compared with (2.60%) reported by (Micheal et al., 2015). On 

the other hand, the figures were lower than (16.54%, 18.11% 

and 24.92%) as reported by Zakawa et al., 2021; Ezekiel et 

al.,2020 and Hlabono et al., 2020) on their separate findings. 

The 0.41% of Glycosides content is closely similar with 

0.33% reported by Micheal et al., (2015) on Azanza 

garckeana seed. On the other hand, the figure is lower than 

(0.77%) revealed by Zakawa et al., (2021) on azanza 

garckeana fruit pulp extract.  

9.29 % of crude protein in the present study is lower than 12.0 

%, 16.81 % reported by Orwa et al., (2009) and Idodo et al., 

(2023) on their separate studies on Azanza garckeana fruit 

pulp. However, the value obtained is higher than 6.47 % and 

4.85 % reported by Momodu et al., (2021) and Sirajo et al., 

(2020) on Azanza garckeana fruit pulp and seed on their 

separate research. 7.21 % of crude protein is higher than 0.94 

% reported by Momodu et al., (2021) on Azanza garckeana 

fruit pulp. Also, the values were lower than 43.3 % and 21 % 

reported by Orwa et al., (2009) and Hlabono et al., (2020) on 

Azanza garckeana fruit pulp however, on related research on 

Azanza garckeana seed the values is lower than 29.00 % 

reporded by Sirajo et al., (2020) but the figure fall within 8.6 

% reported by Itodo et al., (2020) on Azanza garckeana fruit 

pulp. 5.23 % of crude lipids figure is higher than 1.1 % and 

3.16 % reported by Orwa et al., (2009) and Momodu et al., 

(2021) on their separate research on Azanza garckeana fruit 

pulp 3.86 % Ash content obtained in this study is lower than 

21, 7.20 % and 5.10 % reported by Hlabono et al., (2020), 

Itodo et al., (2023) on their separate research on fruit pulp and 

Sirajo et al., (2020) on azanza seed. Also, the figure falls 

within 4.51 % reported by Momodu et al., (2021). 2.67 % 

moisture content is lower than 10.9 % and 70 % reported by 

Momodu et al., (2021) and Hlabono et al., (2020).  

The result of the essential minerals reveals the presence of 

iron, magnesium, potassium, zinc in the aqueous extract of 

azanza garckeana fruit pulp. The presence of potassium in the 

pulp plays a vital role in stimulating action potential across 

nerve endings Okonbule et al., (2024). The presence of iron 

for the hemoglobin formation. Magnesium, iron and zinc are 

co-factors in several metabolic reactions such as oxidative 

phosphorylation, glycolysis and protein digestion Okonbule 

et al., (2024). The figures fall within the range reported by 

Nkafamiya et al., (2016) and Okunbule et al., (2024) who on 

their separate research reported the presence of Potassium 

(K), Iron (Fe), Zinc (Zn), Magnesium (Mg) and Sodium (Na). 

however, the values were lower than reported figures of 

Momodu et al., (2021) who reported 6.00, 56.00, 60.00 and 

13.00 for iron, calcium, sodium and potassium respectively. 

 

CONCLUSION 

Azanza garckeana fruit pulp as a nutritionally and 

pharmacologically relevant plant resource. The 

phytochemical analysis confirmed the presence of key 

bioactive compounds, including saponins, alkaloids, tannins, 

phenols, flavonoids, and glycosides, which are associated 

with antioxidant, antimicrobial, and anti-inflammatory 

activities. Variations observed in phytochemical composition, 

particularly the absence of terpenoids and steroids, suggest 

possible influences of environmental conditions, 

geographical location, and extraction methods. 

The proximate and mineral analyses further demonstrate the 

nutritional value of the fruit pulp, revealing substantial levels 

of carbohydrates, moderate protein content, and essential 
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minerals such as potassium, calcium, magnesium, iron, zinc, 

sodium, and phosphorus. These findings support the potential role 

of A. garckeana in addressing nutritional deficiencies and 

promoting metabolic, hematological, and skeletal health. 

The results provide scientific validation for the traditional use of 

Azanza garckeana and highlight its potential application as a 

functional food and source of bioactive compounds. Further 

investigations into toxicity, bioavailability, and molecular 

mechanisms are recommended to facilitate its development for 

nutraceutical and pharmaceutical use. 
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APPENDIX 

 
Figure 1: Azanza Garckeana Fruit Pulp 

 

 
Figure 2: Azanza garckeana Pulp Under Shade 

 

 
Figure 3: Extracts of Azanza garckeana 
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