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Abstract 

In indigenous medicine, natural products particularly those derived from plants have long been 

utilized to support human health. Annona muricata is widely used in folkore medicine by 

indigenous people in South America and Africa because of its purported therapeutic benefits. This 

study was conducted to explore he phytochemical constituents and also ascertain the antibacterial 

activity of ethanol and aqueous extracts of Annona muricata leaf (soursop) leaves against 

Staphylococcus aureus. The extracts were screened qualitatively for the presence of 

phytochemicals and tannins, saponins, flavonoids and alkaloids were present. Antibacterial 

susceptibility profile of the isolate with standard antibiotics as well as the antibacterial activity of 

the plant extracts was determined using disc and agar diffusion method respectively. The inhibition 

zones of ethanolic and aqueous extracts of Annona muricata against Staphylococcus aureus were 

37 ± 4.7 mm and 25 ± 3.75 mm respectively at 100 mg/ml concentration. The HPLC analysis of the 

phytochemicals revealed the presence of Limonime, Licorice, Geraniol, Strychnine, Chlorogenic 

acid, Quinine, Squalene and some unidentified compounds. This study revealed the antibacterial 

activity of crude Annona muricata leaf extracts against the clinical isolate in comparison to some 

standard antibiotics. Further research on the isolation and characterization of the bioactive agent in 

the plant is required to provide a variety of novel components for drug discovery. 
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Introduction 

Annona muricata Lin., commonly referred to 

as soursop, is a member of the Annonaceae 

plant family and is extensively cultivated in 

tropical and subtropical regions, including 

Southeast Asia, South America, and the 

rainforests of Africa (Mutakin et al., 2022). 

The various plant parts of A.  muricata Lin. 

including the leaves, bark, fruit and seeds 

have been traditionally used for 

ethnomedicinal purposes to address a diverse 

range of health issues (Mutakin et al., 2022; 

Nwonuma et al., 2023). The plant is known 

to contain compounds with pharmacological 

activity such as flavonoids, terpenoids, 

saponins, coumarins, lactones, 

anthraquinones, glycosides, tannins, and 

phytosterols (Gavamukulya et al., 2014). 

Annona muricata is an antioxidant-rich    

plant and this confers on it the ability to   

counteract     free radicals and prevent 

oxidative stress at the cellular and tissue 

levels (Badmus et al., 2022). Secondary 

metabolites in A.  muricata such as 

flavonoids,  alkaloids, phenolics  and  tannins 

have been documented to possess  

therapeutic activity  in biological  systems 

(Olasehinde and Afolabi, 2023). Notably, all 

parts of A. muricata are known to possess 

therapeutic activity hence, the interest in the 

comparative assessment of the ethanolic and 

aqueous extracts of the plant leaf.  
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Materials and Methods 

Collection and identification of plant 

sample 

Fresh and mature leaves of Annona muricata 

were collected at University of Ilorin Senior 

Staff Quarters, Ilorin, Kwara State. The plant 

sample were rinsed under running tap water 

to remove debris or filth and undesirable 

materials (Farouk, 2009) and identified at the 

herbarium unit of Plant Biology Department, 

University of Ilorin with voucher number 

UILH/003/890/2021. 

Preparation of Plant Material and 

Extraction 

Fresh leaves of A. muricata were air-dried for 

seven (7) days and pulverized using an 

electrical blender (Marlex 500) and the 

powdered form was kept in an air tight 

container until required for extraction. The 

ethanol extract of the plant leaf was prepared 

via maceration of 50g of the powdered leaf in 

a 1000 ml conical flask containing 500 ml of 

absolute ethanol at room temperature for 24 

h. The extract was filtered with muslin cloth 

and subsequently filtered using Whatman No 

1 filter paper and concentrated using a rotary 

evaporator (Gallenkamp RE-52A) at 400C. 

This procedure was repeated for aqueous 

extraction. 

Qualitative Phytochemical Screening  

Phytochemical screening was carried out to 

ascertain the presence of bioactive 

phytochemical components in the ethanolic 

and aqueous extract of Annona muricata 

Linn. Components screened for were 

Alkaloids, Flavonoids, terpenoids, phenols, 

tannins, saponnins, anthraquinones and 

phlobatannins following the procedures as 

described by Geetha and Geetha (2014) and 

Anibijuwon et al. (2020) with slight 

modifications. 

Test Organism 

 Staphylococcus aureus of clinical 

importance was collected from the 

Microbiology Laboratory of Al-Hikmah 

University, Ilorin, Nigeria, and sub-cultured 

for viability checking at 37 ℃ for 24 hours 

and sustained on nutrient agar slant at 4o C till 

further use. Standardization of inoculum 

(Ochei and Kolhatkar, 2008) was achieved by 

picking colonies (3-4 colonies) of the strain 

from the sub-cultured agar plate using a 

sterile inoculating loop into the sterile normal 

saline in a sterilized test tube. This was 

standardized using a UV spectrophotometer 

(Lemfield Medical England) to get an 

absorbance value of 0.063 – 0.1 at a 

wavelength (600 nm) equivalent to 0.5 

McFarland turbidity standard corresponding 

to 108 cells /ml. 

Antibacterial susceptibility test 

 The disc diffusion method was used to 

determine the antibacterial activity of A. 

muricata method as described by Vineetha et 

al. (2014) with slight modifications. A sterile 

Pasteur pipette was used to transfer 0.5 ml of 

the standardized inoculum onto the surface of 

Mueller Hinton agar plates. Filter paper discs 

impregnated with concentration of the crude 

extracts were then placed at equidistant to 

each other using sterile forceps on the 

Mueller Hinton agar plates seeded with the 

test organism. Plates were incubated at 37o C 

for 24 hours after which the mean diameter of 

the zones of inhibition of the extracts against 

the test organism were measured. 

HPLC Assay 
The compounds were identified using High 

Performance Liquid Chromatography 

(HPLC) analysis, a technique that separates, 

identifies, and quantifies compounds in a 

mixture. The method described by 

Sakakibara et al. (2003) was explored.  

Data Analysis 

Data were analyzed statistically and the 

results were expressed as mean±SEM 

(standard error of mean). With one-way 

analysis of variance (ANOVA) was used to 

evaluate of significant level at p≤0.05. 

 

Results 

Result of phytochemical screening of the 

aqueous and ethanol extracts of Annona 

muricata are shown in Table 1; the presence 

of Alkaloids and terpenoids in the aqueous 

extract and tannins, alkaloids, saponins, 

terpenoids, and flavonoids in the ethanol 

extracts were revealed. Tables 2 shows the 

MIC and MBC values respectively. Figure 1 

shows the activity of the Ethanolic and 

Aqueous extract of Annona muricata against 

Staphylococcus aureus with varying zones of 
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inhibition. The activity of the test isolate in 

the presence of selected commercially 

available antibiotics showed resistance to 

Augmentin, Ceftazidine, Vancomycin, 

Meropenem and Ampicillin and susceptible 

to Erythromycin, Ciprofloxacin, 

Gentamycin, Co-trimoxazole were revealed 

in Figure 2. Figures 3, 4 and 5 show the 

HPLC chromatogram of Terpenoids, 

Alkaloids and Saponins of the leaf extract. 

 

 

 

 

 

 

 

 

 

 

Figure 1:  Antibacterial activities of ethanolic and aqueous leaf extract of Annona muricata 

against Staphylococcus aureus 
k 

Table 2: MIC and MBC of the A. muricata leaf extracts 

Extracts MIC MBC 

Ethanolic 50 mg/ml 100 mg/ml 

Aqueous 50 mg/ml 100 mg/ml 

 

 

0

20

40

60

80

100

120

Concentration (mg/ml) Ethanol Zone of inhibition (mm) Aqueous Zone of inhibition
(mm)

Table 1: Qualitative phytochemical composition of Ethanol and Aqueous Extracts of 

Annona muricata Linn. Leaf 

Phytochemicals Ethanol Aqueous 

Tannins +  - 

Flavonoids +  - 

Saponins +  - 

Steriods  - 

Alkanoids +  + 

Anthraquinones -  - 

Terpenoids +  + 

Phlobatannins -  - 

Key: (+) Present (-) Absent 
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Figure 2: Antibiotic susceptibility test against Staphylococcus aureus 
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Figure 3: HPLC Chromatogram of Terpenoids components in A. muricata leaf 
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Figure 4: HPLC chromatogram of Alkaloids components in A. muricata Leaf 

 

 

 

 

Figure 4: HPLC chromatogram of Alkaloids components in A. muricata Leaf 
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Figure 5: HPLC chromatogram of Saponins components in A. muricata Leaf 

Discussion 

Phytochemicals play vital role in the 

bioactivity of medicinal plants (Ekwenye and 

Elegalam, 2005; Cao et al., 2022). The 

presence of phytochemicals in medicinal 

plants has been linked to antibacterial 

efficacy due to their biologically active 

pharmacological properties (Adebayo and 

Ishola, 2009). The qualitative screening for 

bioactive phytochemicals of the ethanolic 

extract of A. muricata leaf revealed the 

presence of alkaloids, tannins, flavonoids, 

saponins, and terpenoids which is in 

agreement with similar research done by 

Menut et al. (2016) while the aqueous extract 

revealed the presence of Alkaloids and 

Terpenoids only. The disparity in 

phytochemicals from the two solvents 

(ethanol and aqueous) could be due to the 

polarity of the solvents and a solvent's 

polarity influences the solubility of target 

phytochemicals. Ethanol is a polar solvent 

hence, its ability to extract bioactive 

substances such as flavonoids and alkaloids 

may be linked to its nature and potential 

(Jeyachandran et al., 2010; Dieu-Hien, 

2019). 

Alkaloids were detected and they are known 

to possess antimicrobial and cytotoxic 

properties (Mohammed et al., 2025). Tannins 

act as antibacterial agent through the 

deactivation of microbial adhesives, 

enzymes, cell envelopes and transport 

(Hashem and El-Kiey, 1982; Ishtiaq et al., 

2013). Flavonoids are known for their 

scavenging skills which is a mechanism that 

prevents tumor invasion in cells (Alan and 

Miller, 1996; Williams et al., 2004). 

Saponins are known to possess anti-

inflammatory and antimicrobial properties 

(Soeten, 2006). Terpenoids have shown 

antimicrobial properties in studies as reported 

by Mohammed et al. (2025). 

The aqueous and ethanolic extracts of A. 

muricata showed significant antibacterial 

efficacy against Staphylococcus aureus as 

revealed by the observed zones of inhibition 

in Figure 1.  This finding may imply that A. 
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muricata extracts contain antimicrobial 

components that could be employed as 

antimicrobial agents in novel therapeutic 

formulations to treat staphylococcal 

infections in people.  

The aqueous and ethanolic extracts of A. 

muricata both showed antibacterial activity 

against the test organism and the organism 

showed different response for each extract as 

revealed by the observed zones of inhibitions. 

The antibacterial effect was shown to be 

concentration-dependent and the ethanol 

extract revealed wider zones of inhibition 

across the varied concentrations, this may be 

due to the fact that ethanol is a better 

extractant than water because of its short 

carbon chains.  The zones of inhibition of 

ethanol and aqueous extracts at 100 mg/ml 

were 37 ± 4.7 mm and 25 ± 3.75 mm 

respectively albeit there were lesser zones of 

inhibition for ethanol and aqueous extracts at 

lower concentrations such as 50 mg/ml 

showing 26 ± 3.2 mm and 18 ± 2.31 mm 

respectively. This study corresponds with the 

work of Gleye et al. (1999) who found that 

the ethanolic and aqueous extract of Annona 

muricata have antibacterial effects against 

Staphylococcus aureus.  

The result of the antibacterial testing of the 

plant was carried out using agar well 

diffusion method while MIC was carried out 

using broth dilution method which shows the 

sensitivity of Staphylococcus aureus to 

Annona muricata.  MIC and MBC of both 

extracts were at 50mg/ml and 100mg/ml 

respectively as shown in Tables 2 and 3 

respectively. 

The antibiotic susceptibility pattern revealed 

the sensitivity of the test organism to Co-

trimaxazole, Erythromycin, Gentamicin and 

Ciprofloxacin and resistance to Vancomycin 

and Ceftazidime. Among the antibiotics 

tested against the organism, Gentamicin 

shows the widest zone of inhibition 

compared to the other antibiotics used. This 

confirms the effectiveness of the drug in 

treating diseases associated with the test 

organism. The components separated by 

HPLC in ethanolic and aqueous extract 

Annona muricata leaf were; Limonene, 

Geraniol, Strychnine, Chlorogenic acid, 

Licorice, Quinine, Squalene and some 

unidentified compounds. 

Limonene belongs to class terpenes and it 

possess anti-inflammatory, antioxidant, anti-

stress, and disease-preventing properties 

(John et al., 2018). Geraniol belongs to the 

terpenes family. It possesses antibacterial 

activity, antioxidant, antifungal and anti-

inflammatory properties (John et al., 2018). 

Quinine interferes with the growth and 

reproduction of Plasmodium falciparum and 

serves as an antimalarial (Othman et al., 

2019). Squalene belongs to class of 

triterpenes. It possesses its anti-cancer, 

antioxidant and skin- protecting properties 

(De Vita et al., 2019).  

Strychnine contains high quantity of 

alkaloids and it possesses antimicrobial 

properties (De Vita et al., 2019). Licorice 

possesses antiviral and antimicrobial 

properties. Licorice is effective against S. 

aureus which has been implicated in skin 

infections such as folliculitis, impetigo etc 

(Preena et al., 2020). 

Chlorogenic acid possesses hypoglycemic, 

hypolipidemic, anti-inflammatory and 

antioxidant properties. It also increases 

plasma membrane permeability leading to the 

breakdown of membrane function of the 

bacteria (Balcerczyk et al., 2019). These 

aforementioned compounds revealed the 

efficacy of A. muricata in therapeutic 

formulations for treating Staphylococcal 

infections. 

Conclusion 

Annona muricata has been used for several 

decades in medicine. This study further 

shows that based on the antimicrobial 

potential and importance of the plant’s 

phytoconstituents, it is regarded as valuable 

plant that has a promising use as an 

antibacterial agent to compliment treatment 

of various diseases caused by Staphylococcus 

aureus. Research into isolation and 

identification of the active compounds in the 

plant is encouraged for potential ingredient in 

drug discovery. 
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