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ABSTRACT 

Medicinal plants are increasingly investigated as potential alternatives to synthetic antimicrobials. This study assessed 

the antibacterial effects of seed extracts of Vitis vinifera (grape) and Annona cherimola (cherimoya) against clinical 

isolates (Staphylococcus aureus and Pseudomonas aeruginosa). Seed powders (250g) were extracted with 70% ethanol, 

screened for phytochemicals, and tested for antibacterial activity by agar well diffusion at 100-12.5 mg/ml. 

Ciprofloxacin served as a positive control, while 0.1ml of 2% dimethyl sulfoxide (DMSO) was the negative control. 

Phytochemical screening revealed that Vitis vinifera seed extract contained flavonoids, tannins, phenols, terpenoids, 

glycosides and quinine-like compounds; Annona cherimola seed extract contained flavonoids, terpenoids, glycosides 

and quinine-type compounds, but not tannins, phenols, alkaloids or saponins. The phytochemical screening indicates 

that the Vitis vinifera seed extract is richer in tannins and phenols than Annona cherimola seed extract thus, demonstrated 

significant inhibitory activity against both test organisms. Staphylococcus aureus was more sensitive, with minimum 

inhibitory and bactericidal concentrations determined at 25 mg/ml and 50 mg/ml, respectively. Conversely, Annona 

cherimola seed extract exhibited no significant antibacterial effect on both isolates. The results obtained in this study 

indicate that Vitis vinifera seeds contain bioactive constituents with potential antibacterial properties, particularly against 

Staphylococcus aureus. Vitis vinifera seed extract may therefore represent a promising natural candidate for the 

development of plant-based antimicrobial agents.  
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INTRODUCTION 

Medicinal plants offer a vast reservoir of chemically 

diverse bioactive compounds, which continue to inspire 

pharmaceutical innovation and complement synthetic 

drug discovery strategies (Nasim et al.,2022). Latest 

advances in phytochemistry and bioprocessing have 

highlighted strategies for improving yields of 

pharmacologically active metabolites and standardizing 

plant extracts for clinical use (khosroshahi et al., 2025), 

while recent progress in analytical chemistry, high-

throughput screening, and omics approaches has further 

enabled the discovery, optimization, and standardization 

of phytochemicals for medicinal use (Chaachouay, 2024; 

Hassan ul et al., 2024; Integration of high-throughput 

omics technologies for phytomedicine discovery, 2023). 

Moreover, plant-derived natural products remain a 

cornerstone of drug development pipelines, bridging 

traditional knowledge with contemporary biomedical 

applications (Chaachouay, 2024) 

Among botanicals of interest, Vitis vinifera (grape) and 

Annona cherimola (cherimoya) represent contrasting 

models in natural product research. Grapes are globally 

cultivated and widely appreciated for their phenolic-rich 

profile, particularly flavonoids, phenolic acids, stilbenes, 

and proanthocyanidins, which vary in distribution across 

seed, peel, and pulp compartments. These compounds 

have demonstrated potent antioxidant, anti-inflammatory, 

antimicrobial, and neuroprotective effects in preclinical 

studies (Dietary Phytochemicals in Health and Disease, 

2025; The Benefits of Grape Seed Extract in Neurological 

Disorders, 2023; In Vitro Mechanistic Studies of a 

Standardized Grape Seed Extract, 2024). For example, a 

standardized grape seed extract (GSEe) has shown 

promising bioactivities relevant to cognitive function and 

mood regulation in mechanistic in vitro assays (Hasbal-

Celikok et al., 2024). 

In contrast, A. cherimola, a member of the Annonaceae 

family, is notable both for its ethnomedicinal use and the 

presence of annonaceous acetogenins compounds 

implicated in neurotoxicity in some epidemiological and 

experimental settings. Epidemiological associations 

between chronic consumption of Annonaceae fruits and 
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increased risk of atypical Parkinsonism or cognitive 

decline in specific regions have spurred renewed caution 

and targeted biochemical investigations (Unraveling 

Nature’s Pharmacy, 2025). Nonetheless, recent studies 

report that both leaf and seed extracts of A. cherimola also 

exhibit significant cytotoxic and pharmacological effects 

against various microbial species and cell lines of breast, 

colon, liver and prostate cancers; including apoptosis 

induction in cancer cell lines highlighting their dual 

bioactivity and potential toxicity (El-Hallouty et al., 2020; 

Haykal et al., 2019; Macuer-Guzman et al., 2023). 

Given these divergent properties, a comparative or 

combined approach to studying V. vinifera and A. 

cherimola seed extracts is timely. Specifically, a focused 

study of their phytochemical profiles, antimicrobial 

potential, and safety/toxicity characteristics may uncover 

synergistic benefits or highlight risks. This study assessed 

the phytochemicals, antimicrobial, cytotoxic activities, 

and safety potentials of Vitis vinifera and Annona 

cherimola seed extracts.  

 

METHODOLOGY 

Sample Collection and Preparation: Fully ripe grapes 

and cherimoya fruits were purchased from a local market 

in Bida town, Niger State. Seeds were separated from pulp, 

washed with distilled water, and oven-dried at 60 °C until 

constant weight. Dried seed material was ground into fine 

powder and stored in sterile, sealed containers. 

Extraction: For each plant species, 250 g of seed powder 

was macerated in 700 ml of 70% ethanol for 48 h at 

ambient temperature, with intermittent stirring. The 

mixture was filtered (Whatman No.1), and the filtrate was 

concentrated by drying in an oven at 50 °C to obtain crude 

ethanol extract. (Manasa et al., 2014). 

Phytochemical Screening: Qualitative phytochemical 

assays were carried out on both extracts to detect the 

presence of flavonoids, phenols, tannins, terpenoids, 

glycosides, cardiac glycosides, anthraquinones, alkaloids, 

saponins, steroids following standard protocols (Harborne, 

2023; Edeoga et al., 2022; Ogbeba et al. 2017). 

Microbial Strains and Identification: Clinical isolates 

of Staphylococcus aureus and Pseudomonas aeruginosa 

were obtained from General Hospital, Bida, and 

transported on agar slants in an ice box. Reconfirmation 

used Gram staining and biochemical assays (catalase, 

coagulase, oxidase, citrate) and selective culture media 

(Mannitol Salt Agar for S. aureus; Cetrimide Agar for P. 

aeruginosa) following Cheesbrough (2009). 

Standardization and Inoculum Preparation: Test 

isolates were grown overnight on Mueller–Hinton agar, 

and colonies were suspended in Mueller–Hinton broth to 

match 0.5 McFarland turbidity standard (Clsi,2021; 

Olutiola et al.,2000). 

Preparation of Extract Dilutions: Each extract was 

dissolved in 2% dimethyl sulfoxide (DMSO). A stock 

solution of 100 mg/mL was prepared, then serial dilutions 

made to yield 50, 25, and 12.5 mg/ml. 

Antibacterial Assay (Susceptibility Test) – Agar Well 

Diffusion: Mueller–Hinton agar plates were uniformly 

inoculated with 0.1 ml of standardized bacterial 

suspension (spread plate technique). Wells (6 mm 

diameter) were bored into agar, and 0.1 ml of each extract 

concentration (100mg/ml, 50mg/ml,25mg/ml and 

12.5mg/ml) was added into respective wells. Plates were 

left for 4–5 h to allow diffusion, then incubated at 37 °C 

for 18–24 h. 2% DMSO served as negative control, while 

ciprofloxacin (appropriate concentration) was positive 

control. Zones of inhibition (mm) were measured 

(Balouiri et al., 2016; CLSI, 2021; Perez et al., 1990). 

Minimum Inhibitory Concentration (MIC) and 

Minimum Bactericidal Concentration (MBC) 

Determination: MIC was ascertained using broth 

dilution: tubes containing varying extract concentrations 

((100mg/ml, 50mg/ml, 25mg/ml and 12.5mg/ml) plus 

Mueller–Hinton broth which were inoculated and 

incubated (37 °C, 18–24 h). The lowest concentration 

with no visible turbidity was recorded as MIC. For MBC, 

aliquots (0.1 ml) from tubes without visible growth were 

plated on nutrient agar and incubated; the lowest 

concentration with no colony growth was recorded as 

MBC following the methods described by Doughari et al 

(2007) and Olutiola et al (2000). 

 

RESULTS AND DISCUSSION 

Extraction Yield and Physical Characteristics: Grape 

seed extract yield was 36.69%, presenting as a brown, 

sticky/gummy residue. Cherimoya seed extract yielded 

35.70%, forming a light pink, adhesive residue. 

Phytochemical composition of Vitis vinifera and 

Annona cherimola seed extracts: Table 1 shows the 

phytochemical composition of two different seed extracts 

(Vitis vinifera and Annona cherimola). The 

phytochemical result as shown in the table composed by 

Vitis vinifera seed extract include the present of 

flavonoid,tannin,phenol,terponoid,quinine and glycoside 

with the absent of steroids, alkaloid, artriquinone, saponin, 
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cardiac glycoside and plabotannin. While, Annona 

cherimola seed extract constituted the present of 

flavonoid, terponoid, quinine and cardiac glycoside with 

the absent of steroids, alkaloid, artriquinone, saponin, 

tannin, phenol and plabotannin.

 

Table1:  Composition of Vitis vinifera and Annona cherimola seed extracts 

Phytochemical Vitis vinifera seed extract Annona cherimola seed extract 

Flavonoids Present Present 

Terpenoids Present Present 

Glycosides Present Present 

Quinine-type compounds Present Present 

Tannins Present Absent 

Plabotannin                                      Absent                                                     Absent 

Phenols Present Absent 

Cardiac glycosides Absent Present 

Alkaloids Absent Absent 

Saponins Absent Absent 

Anthraquinones Absent Absent 

Steroids Absent                                                     Absent 

 

Microbial Identification: Staphylococcus aureus showed 

Gram-positive cocci morphology, catalase-positive, 

coagulase-positive, citrate-positive. 

Pseudomonas aeruginosa was Gram-negative rods, 

catalase-positive, oxidase-positive, citrate-positive. 

Antibacterial Activity 

Vitis vinfera seed extract: - 

Against Staphylococcus aureus: inhibition zones ranged 

from 13 mm (12.5 mg/ml) to 21 mm (100 mg/ml). 

Against Pseudomonas aeruginosa: zones 9–14 mm at 

higher concentrations; negligible activity at lower 

concentrations. 

MIC for Staphylococcus aureus: 25 mg/ml. 

MBC for Staphylococcus aureus: 50 mg/ml. 

No MIC or MBC achieved for Pseudomonas. aeruginosa 

within the tested concentration range. 

Annona cherimola seed extract 

No observable zone of inhibition for either Staphylococcus 

aureus or Pseudomonas aeruginosa at any concentration 

tested. 

 

This present study found that crude 70% ethanolic extract 

of Vitis vinifera seeds produced measurable antibacterial 

activity against clinical Staphylococcus aureus with 

(inhibition zones = 13–21 mm; MIC = 25 mg/ml; MBC = 

50 mg/ml) over concentrations of 12.5–100 mg/ml, and 

weaker activity against Pseudomonas aeruginosa 

(inhibition zones =9–14 mm; no MIC/MBC within tested 

range). By contrast, crude 70% ethanolic extract of Annona 

cherimola (cherimoya) seeds produced no observable 

inhibition of either organism at the concentrations tested. 

 

 The antibacterial activity of the Vitis vinifera in this work 

is consistent with numerous recent reports that link high 

polyphenolic content in grape seeds to antimicrobial 

effects, especially against Gram-positive bacteria. Several 

comparative studies of Vitisvinifera seed extracts report 

high total phenolic contents (e.g., 79 - 111 mg GAE/g) and 

strong activity against S. aureus, with MICs reported in 

some fractionated/purified preparations in the sub-mg/mL 

range (i.e., much lower than crude extracts) (Krasteva et 

al., 2023; Pozzo et al., 2023). The positive correlation 

between total phenolics and antimicrobial potency is well 

documented; richer phenolic profiles (catechins, 

epicatechin, procyanidins) generally correspond to 

stronger antibacterial activity.  

 

The comparatively, poor activity of GSE against P. 

aeruginosa in this investigation mirrors many reports that 

Gram-negative bacteria (especially non-fermenters like P. 

aeruginosa) are more tolerant to polyphenolic extracts 

because of the outer membrane, efflux systems, and 

intrinsic resistance mechanisms. Studies have found that P. 

aeruginosa often requires higher extract concentrations or 

specialized formulations to observe similar inhibitory 

effects seen with Gram-positive organisms (Pozzo et al., 

2023). Thus, the present pattern good activity vs S. aureus, 
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limited activity vs P. aeruginosa aligns with current 

evidence.  

 

Although. the genus Annona contains bioactive 

constituents (notably annonaceous acetogenins [ACGs]) 

with anticancer, pesticidal and some antimicrobial 

activities, the distribution and extractability of these 

compounds are highly tissue- and solvent-dependent. 

ACGs are lipophilic polyketides with poor water solubility; 

they are often better recovered with nonpolar solvents or 

require specific fractionation/isolation techniques to reach 

active concentrations (Gutiérrez et al., 2020; Durán et al., 

2021). Several recent reviews and experimental studies 

report that leaves, bark or specially-prepared lipophilic 

fractions from Annona species frequently show activity, 

while crude ethanolic seed extracts may not (Durán et al., 

2021; Gutiérrez et al., 2020). Thus, the null result for crude 

70% ethanol seed extract in this study is consistent with the 

known chemistry of ACGs and with other reports that 

seeds sometimes lack detectable antibacterial activity 

unless processed differently.  

 

The antibacterial activity of Vitis vinifera seed extract 

observed in this study aligns with a growing consensus in 

recent literature that grape seed phenolics are effective 

bioactive agents against Gram-positive bacteria. However, 

the moderate MIC/MBC values highlight a potency gap 

compared to refined or fractionated extracts. 

The absence of activity in Annona cherimola seed extract 

is also consistent with recent reports showing that seed 

extracts of Annonaceae often lack significant antibacterial 

effect unless processed under optimized conditions 

(solvent, fractionation, plant part selection). 

 

CONCLUSION 

Ethanol extract of Vitis vinifera seeds demonstrates 

promising antibacterial activity against Staphylococcus 

aureus, with MIC and MBC values indicating bactericidal 

potential at sufficiently high concentrations. Its richer 

phenolic and tannin composition likely underpins this 

effect. In contrast, Annona cherimola seed extract showed 

no detectable antibacterial activity under the tested 

parameters.  

 

RECOMENDATION 

To advance these findings, future work should: 

1. Fractionate and isolate active compounds from Vitis 

vinifera seed extract to determine structure–activity 

relationships and it these recommendations are 

adopted; the study may lead toward valuable 

antimicrobial candidates from plant seed sources. 

2. Expand testing to include antibiotic-resistant strains 

and a broader array of bacteria. 

3. Conduct cytotoxicity and safety profiling (in vitro 

and in vivo). 

4. Explore alternative extraction protocols or induction 

of bioactive metabolite accumulation in A. 

cherimola. 
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