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ABSTRACT  

Many herbal plants in Sri Lanka have 

been traditionally used in the treatment of 

various diseases including diabetes and 

cancer. Plants from the Syzygium genus 

are widely used as medicinal plants due to 

possessing pharmacological properties as 

traditionally reported. The aim of this 

study was to investigate the free radical 

scavenging activity and antibacterial 

activity of the aqueous leaf extracts of five 

selected Syzygium species 

(S.mrytifolium, S.samarangense, 

S.aromaticum, S.cumini and 

S.zeylanicum), and determine their Total 

Phenolic Content (TPC), Total Flavonoid 

Content (TFC), Total Antioxidant 

Capacity (TAC). TPC, TFC and TAC 

were assessed using the Folin Ciocalteu 

method, Aluminum Chloride colorimetric 

assay and Phosphomolybdate method 

respectively. The free radical scavenging 

activity was assessed using DPPH free 

radical and antibacterial activity was 

determined by agar well diffusion method 

against E.coli and S.aureus. Results 

showed that S.cumini contained the 

highest TPC (13.68%±0.47 w/w) and TAC 

(22.83±0.78 AAE mg/mL), while 

S.mrytifolium expressed the highest TFC 

(20.56%±2.56 w/w). The strongest free 

radical scavenging activity with an IC50 

of 35±2.31µg/mL was expressed by 

S.aromaticum. At 20mg/mL, 

S.mrytifolium, S.cumini and 

S.aromaticum depicted antibacterial 

activity against S.aureus, however none of 

the extracts exhibited activity against 

E.coli. The findings of the study unfold the 

potential of selected Syzygium species to 

act as sources of antioxidants and 

antibacterial agents that can be 

incorporated in drug formulations in 

future after the isolation of their active 

compounds.  

Keywords: Syzygium, Free radical 

scavenging, Antibacterial activity, 

Phytochemicals  

 
INTRODUCTION  

For years, medicinal plants have 

possessed more acceptability into society 

and healthcare industries due to having a 

better adaptability in the human body with 

less side effects, compared to synthetic 

drugs (Uddin et al., 2022). As a tropical 

country, Sri Lanka owns a variety of 

herbal plant species that have been used in 

the treatment and control of various 

diseases, such as diabetes and cancer 

(Waisundara and Watawana, 2014).  The 

medicinal property of the plants is 

reflected on compounds called 

phytochemicals, which are secondary 

plant metabolites acting as the primary 

source of pharmacological actions of a 

plant acting on the body (Yoo et al., 2018). 

These are classified based on their 

chemical structures and characteristics, 

which includes carbohydrates, 

polyphenols, terpenoids, alkaloids and 

others (Huang et al., 2016). These 

compounds play important roles in herbal 

medicine. Phytochemicals can be obtained 

from various parts of the plant, which 

include leaves, flowers, roots, stems or 

seeds. And each part could provide a 
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particular therapeutic response, which 

differs from another part of the same plant 

(Sindhia and Bairwa, 2010). Research by 

Napagoda et al (2019) shows that leaves 

are frequently used for medicinal 

preparation in Sri Lanka, followed by 

seeds or fruits (figure 1). 

 
 
 
 
 
 
 

Figure 1: The diversity of plant parts 

used in medicinal preparations in Sri 

Lanka (Napagoda et al., 2019) 

    

Phytochemicals from plants possess 

various pharmacological properties that 

have been used in the treatment of 

numerous conditions. Some of these 

properties include antioxidant activity, 

which is the ability to scavenge toxic free 

radical species (Michalak, 2022). The 

overproduction of such radicals causes 

oxidative stress in the body, which leads to 

the progression of many metabolic 

disorders, cardiovascular diseases and 

cancer (Ahmad et al., 2022). Free radical 

scavengers are able to interact with free 

radicals, preventing them from binding 

and damaging biomolecules such as DNA 

and proteins by inhibiting the oxidation 

reaction (Mfotie, 2021). Examples of 

phytochemicals with good antioxidant 

potential include quercetin, catechin, 

myricetin and more (Michalak, 2022). 

Another therapeutic property of most 

phytochemicals is antimicrobial activity, 

which involves mechanisms of actions 

such as inhibiting bacterial protein and cell 

wall synthesis, and metabolic pathways 

(Alvarez-Martinez et al., 2021). It has 

been shown that extracts of plants from the 

Myrtacea family prevented the formation 

of E.coli biofilms and S.aureus 

attachments (Famuyide et al., 2019). 

Antibacterial agents extracted from plants 

are viewed as an eco-friendly method to 

inhibit undesirable bacterial growth 

(Gonelimali et al., 2018), and could act as 

a solution to the rise in antibiotic 

resistance (Chassagne et al., 2021).   

Syzygium is a genus of the myrtle 

family, Myrtaceae, which comprises of 

more than 1000 species around the word 

(Uddin et al., 2022). These plants have 

been traditionally used for therapeutic 

purposes as their extracts are said to 

contain multiple phytochemicals, which 

possess antibacterial, antifungal, 

antioxidant activity, as well as influence 

inflammatory processes (Cock and 

Cheesman, 2019). It also has been 

confirmed that some of these species are 

able to exert neuroprotective agents 

against diseases like Alzheimer’s disease 

(Amir Rawa et al., 2022). Plants from the 

Syzygium genus are commonly found in 

Sri Lanka as houseplants, wild plants and 

in botanical gardens. However, there are 

insufficient research carried out on the 

medicinal properties of these plants, and 

their potential in being used in the 

development of new drugs, formulations 

or alternative therapeutic options that are 

safer and healthier to use. Therefore, the 

aim of this study was to determine the free 

radical scavenging potential and 

antibacterial activity of the aqueous leaf 

extracts of five selected Syzygium plants 

growth in the western and central 

provinces of Sri Lanka. 

 

METHODOLOGY   

Chemicals and Reagents  

2,2-diphenyl-picrylhydrazyl (DPPH) 

and Sodium phosphate were purchased 

from SRL. Folin Ciocalteu and Sodium 

Carbonate (Na2CO3) were purchased 

from Modern Industries. Aluminium 

Chloride (AlCl3) and Sodium hydroxide 

(NaOH) were manufactured by LOBA 

chemie. Gallic acid, L-ascorbic acid and 

methanol were purchased from Sigma. 

Ammonium molybdate and Sodium 
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nitrate (NaNO2) were manufactured by 

Techno Pharmchem and Fisher Scientific 

respectively. Sulfuric acid (H2SO4) and 

barium chloride (BaCl2) were purchased 

from Daytona limited. Gentamycin discs 

(10mcg) and Muller Hinton agar were 

purchased from Himedia.   

Equipment and Instruments  

The equipment included in this study 

are the Jenway 6305 spectrometer, 

OHAUS measuring balance, KJMR roller 

mixer, GEMMYCO water bath, Heal 

force type II biosafety cabinet and 

autoclave manufactured by Meditry. 

Miscellaneous items include 

micropipettes and sterile tips, beakers, 

conical flasks, measuring cylinders, sterile 

petri plates and cotton swabs, Whatman 

no.1 filter paper, test tubes, boiling tubes, 

forceps, mortar and pestle. 

Test microorganisms  

For assessing antimicrobial activity, 

Escherichia coli (E.coli) (ATCC 25922) 

and Staphylococcus aureus (S.aureus) 

(ATCC 25923) were selected as the test 

microorganisms.   

Collection of Plant Material  

The plant material used for the study 

were harvested leaves of species from the 

Syzygium genus as follows (figure 2); 

Syzygium mrytifolium (S.M), Syzygium 

samarangense (S.S), Syzygium 

aromaticum (S.A), Syzygium cumini 

(S.C) and Syzygium zeylanicum (S.Z). 

The fresh leaves were collected from the 

Western and Central provinces of Sri 

Lanka during the month of February 2023. 

 
 
 
 
 
 
 
 
 
 

Figure 2: The leaves of five selected 

Syzygium species for the study: A-

Syzygium myrtifolium; B-Syzygium 

samarangense; C- Syzygium aromaticum; 

D-Syzygium cumini; E-Syzygium 

zeylanicum 

 

Preparation of aqueous leaf extract 

The collected leaves (100g) were shade 

dried for a week, and then grinded into fine 

powder using a mortar and pestle.  For the 

preparation of the extract, 2g of the 

powdered samples were mixed in 100mL 

of distilled water and left on a roller mixer 

for 48 hours. Afterwards, the extracts were 

filtered using Whatman no.1 filter paper, 

and the extracts were stored at -20°C till 

further analysis. 

Determination of Total phenolic 

Content (TPC) 

The TPC of the extracts was determined 

using the Folin Ciocalteu method (Sadef et 

al, 2022).  0.1 mL of each extract was 

mixed with 0.5 mL of 10% Folin C 

reagent. After 6 minutes in room 

temperature (rtp), 1mL of 7.5% Na2CO3 

was added to the mixture. The solutions 

were then left standing for 2 hours at rtp. 

Afterwards, the absorbance of the samples 

was measured at 765 nm. The same 

procedure was carried out for the 

construction of a calibration curve, using 

Gallic acid as the standard (10 – 200 

µg/mL). Using the curve, the TPC of the 

samples were expressed in terms of Gallic 

Acid Equivalent (GAE), and then 

presented as % weight to weight (%w/w) 

(Madaan et al., 2011).  

Determination of Total Flavonoid 

Content (TFC) 

The TFC of the extracts was determined 

using the Aluminum Chloride colorimetric 

assay (Kumla et al., 2021). 0.5 mL of the 

extract was mixed in 2 mL of distilled 

water, followed by 0.15 mL of NaNO2. 

The mixtures were left standing for 5 

minutes, and then 0.15 mL of AlCl3 was 

added in. The reaction mixtures were then 

incubated for 15 minutes at rtp. The 

absorbances of the samples were measured 
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at 415 nm. The TFC was expressed in 

terms of Quercetin Equivalent (QE) using 

the standard curve obtained by Kumla et al 

(2021), and then presented as %w/w.  

Determination of Total Antioxidant 

Capacity (TAC) 

The determination of the TAC was 

carried out using the phosphomolybdate 

assay (Rajkumari et al., 2018).  1 mL of 

phosphomolybdate reagent (0.6M H2SO4, 

28mM sodium phosphate and 4mM 

ammonium molybdate) was mixed with 

0.1mL of the extract, and incubated for 90 

minutes at 90°C. The absorbances of the 

mixtures were then recorded at 695 nm. A 

calibration curve was constructed using L-

ascorbic acid (30 – 270 µg/mL) as the 

standard, and the TAC was expressed in 

terms of Ascorbic Acid Equivalent (AAE). 

Determination of free radical 

scavenging activity using DPPH 

A series of sample dilutions were 

prepared (2.5 – 182.5 µg/mL) using 

distilled water. 0.5mL of each 

concentration was mixed with 1mL of 

prepared 0.1mM DPPH solution in 

methanol, and were left to stand in the dark 

for 30 minutes (Lalhminghlui and Jagetia, 

2018). The absorbance of each 

concentration was measured at 523 nm, 

and the scavenging activity was 

determined using the following equation: 

 
 
 

Then a dose-response curve was 

constructed for each sample, from which 

the half–maximal inhibition 

Concentration (IC50) was determined. 

Antimicrobial susceptibility test 

The antibacterial activity of the extracts 

was assessed using the modified version of 

well diffusion method (Manandhar, Luitel 

and Dahal, 2019), with gentamycin used 

as the positive control, and distilled water 

as the negative control. Bacterial 

suspensions of E.coli and S.aureus were 

adjusted to the 0.5 McFarland standard 

(9.95 mL of 1% BaCl2 and 0.05 mL of 1% 

H2SO4). Under aseptic conditions, the 

suspensions were then spread across 

prepared Muller Hinton agar plates using 

sterile cotton swabs. For well diffusion, 

wells of 6mm in diameter were bored in 

the agar using sterile pipette tips, where 50 

µL of the extracts were pipetted into. The 

plates were then incubated for 24 hours at 

37°C in an incubator. Afterwards, the 

zones of inhibition were measured. 

Statistical analysis 

The entire study was carried out in 

triplicates for each sample. The following 

analytics were performed using the IBM 

SPSS software. The student T test and 

analysis of variance (ANOVA) were 

carried for the determination of the 

significance of the values. In addition, 

Pearson’s correlation coefficient was used 

to identify any correlation between the 

assays. 

 

RESULTS  

Determination of Total Phenolic 

Content (TPC) 

 
 
 
 
 
 
 
 

Figure 3: Gallic acid standard curve 

expressing absorbances values as mean ± 

SD (n=3) 
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Figure 4: TPC of Syzygium extracts 

expressed in %w/w as mean ± SD (n =3) 

 

Figure 4 shows that S. cumini possessed 

the highest phenolic content, with a value 

of 13.7% ± 0.57 (w/w), while S. 

samarangense had the lowest value of 

11.5% ± 0.86 (w/w). S. mrytifolium 

produced a value of 13.1% ± 0.39 (w/w), 

while S. aromaticum and S. zeylanicum 

had values of 12.0% ± 0.54 and 12.2% ± 

0.15 (w/w) respectively. 

Determination of Total Flavonoid 

Content (TFC) 

 
 
 
 
 
 
 

Figure 5: TFC of Syzygium extracts 

expressed in %w/w as mean ± SD (n =3) 

 

Figure 5 shows that S. mrytifolium 

produced the highest value of 20.9% ± 

3.14 (w/w), while S. samarangense and S. 

zeylanicum produced the lowest values of 

12.3% ± 2.65 (w/w). S. aromaticum had 

the value of 16.4% ± 1.04 (w/w), while S. 

cumini produced the value of 16.7% ± 

0.77 (w/w). 

Determination of Total Antioxidant 

Capacity (TAC) 

 
 
 
 
 
 
 
 

Figure 6: Ascorbic acid standard curve 

expressing absorbance values as mean ± 

SD (n =3) 

 
 
 
 
 
 
 

Figure 7: TAC of Syzygium expressed in 

AAE (Ascorbic Acid Equivalent) as mean 

± SD (n =3) 

 
Figure 7 shows that S. cumini possessed 

the highest total antioxidant capacity, with 

a value of 22.8 ± 0.78 mg/mL AAE, while 

S. aromaticum showed the lowest of 14.7 

± 0.17 mg/mL AAE. S. mrytifolium had 

the value of 16.0 ± 0.25 mg/mL, while S. 

samarangense had 20.2 ± 0.99 mg/mL, and 

S. zeylanicum had 19.5 ± 0.24 mg/mL 

AAE. 

Determination of DPPH radical 

scavenging activity 

 
 
 
 
 
 
 

Figure 8: IC50 of Syzygium aqueous 

extracts expressed in µg/mL as mean ± SD 

(n = 3) 

 

Figure 8 shows S. aromaticum 

producing the lowest IC50 value of 

35µg/mL, being the strongest free radical 

scavenger out of all the tested samples, 

while S. zeylanicum had the highest value 

of 108µg/mL. S. mrytifolium produced an 

IC50 of 66µg/mL, while S. samarangense 

and S. cumini gave 88µg/mL and 

77µg/mL respectively. All five extracts 

demonstrated strong free radical 

scavenging activity against DPPH free 

radical.  
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Antimicrobial susceptibility testing  

Table 1: Antibacterial activity for each 

extract against E.coli and S.aureus after 

24hr of incubation at 20mg/mL 

 
 
 
 
 
 
 
 

Table 1 shows that inhibition zones 

were observed for S.aureus with diameters 

of 4, 12 and 8mm by S.mrytifolium, 

S.aromaticum and S.cumini respectively. 

However, no zones of inhibition were 

observed for E.coli by all extracts at the 

end of 24hr at 20mg/mL.  

 

Statistical analysis 

Pearson correlation coefficient results 

showed a weak negative and positive 

correlation between the TAC with TFC 

and TPC respectively (figure 9), however 

it is not significant (p > 0.05). The analysis 

also showed that there is a negative 

correlation between the phytochemical 

content and free radical scavenging 

activity, and positive correlations between 

TAC and scavenging activity (figure 10), 

and phytochemical content with 

antimicrobial activity (figure 11). 

However, these were not significant (p > 

0.05). 

 
 
 
 
 
 
 

Figure 9: Pearson correlation 

coefficients of TPC and TFC with TAC (p 

> 0.05) 

 
 
 
 
 
 
 

Figure 10: Pearson correlation 

coefficients of TPC, TFC and TAC with 

free radical scavenging activity (p > 0.05) 

 
 
 
 
 
 
 
 

Figure 11: Pearson correlation 

coefficients of TPC, TFC and TAC with 

antimicrobial activity (S.aureus) (p > 

0.05) 

 

Student T test reveals that there is a 

significant difference between the highest 

and lowest values for TPC, TAC, TFC and 

IC50 (p < 0.05). One way ANOVA 

showed that the phytochemical content 

and free radical scavenging activity is 

significantly different (p < 0.05). 

 
DISCUSSION  

The pharmacological properties of a 

plant are dependent on their 

phytochemical content. These properties 

are  mostly antioxidant effects, anti-cancer 

or antimicrobial activity. Accessing such 

important constituents from plants would 

open up potential sources of medicinal 

drugs, which are safer and more 

acceptable in the society. This study 

screened for the phytochemical contents of 

five selected species from the Syzygium 

genus, which have not been extensively 
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studied in Sri Lanka for their 

phytochemical content, particularly in 

their leaves. However, previous researches 

overseas demonstrated their potential as 

medicinal plants and use in therapeutics 

(Uddin et al., 2022). Bioactive compounds 

found in Syzygium plants such as gallic 

acid, carotenoids, polyphenols and 

myricetin contribute to numerous 

pharmacological properties that benefit 

overall health (Chhikara et al., 2018). Two 

flavonoids isolated from the leaves of S. 

campanulatum, named 2S)-7-Hydroxy-5-

methoxy-6,8-dimethyl flavanone and (S)-

5,7-dihydroxy-6,8-dimethyl-flavanone, 

were shown to have anti-proliferative 

activity against HCT 116 (colon cancer) 

cell line (Memon et al., 2015). Another 

study demonstrated the antimicrobial 

activity of the aqueous seed extract of 

S.aromaticum, which contained bioactive 

components such as eugenol acetate,  β-

carophyllene and eugenol (Ajiboye et al., 

2016). These compounds are able to 

contribute antioxidant and anti-

inflammatory activities as well (Uddin et 

al., 2022).  

The extraction procedure used in this 

study was maceration, which is an easy 

and convenient method suitable for 

exposing the plant material to the solvent 

long term (Abubakar and Haque, 2020). It 

is suitable for extracting phytochemicals 

from thermolabile plants as it does not 

require any heat. Thus, preventing any 

thermal degradation of bioactive 

compounds and effecting their 

concentration (Abubakar and Haque, 

2020). The leaves of the species in this 

study were extracted using distilled water 

as the solvent, as a previous study showed 

that solvents with a high polarity index 

yielded a greater phytochemical content 

when used for extraction (Wakeel et al., 

2019).  It is also cheap and nontoxic, 

therefore, it was deemed suitable for this 

study. For determining the TPC, the Folin-

Ciocalteu method was used, which 

involves the formation of a reduced form 

of Folin C reagent due to oxidation by the 

hydroxyl groups of phenolic compounds 

present in the plant extract (Eddy et al., 

2022). The reduced complex produces a 

blue colour whose intensity reflects on the 

amount of phenolic compounds present, 

which can then be measured using the 

spectrophotometer. All selected Syzygium 

species showed high phenolic content, 

with S.cumini expressing the highest value 

of 13.7% ± 0.57 (w/w) (figure 4). The 

value varies with a previous study 

conducted by Ahmed et al (2019), possibly 

due to different extraction procedures of 

the extract made, as well as climate 

factors. In general, S.cumini has shown to 

possess relatively a higher phenolic 

content when studied with other species of 

the same genus (Sheela and Cheenickal, 

2017). Therefore, it is viewed as a valuable 

herbal plant with the highest potential as a 

phytochemical. S.samarangense produced 

the lowest TPC value of 11.5% ± 0.86 

(w/w). The independent T test revealed 

that mean difference between the highest 

and lowest TPC values is significant (p < 

0.05).  

The TFC was determined using the 

Aluminium chloride colourimetric assay. 

This involves any present flavonoids in the 

plant extract binding to the metal ion Al 

(III), which acts as a complexing agent 

forming metal chelates that can be 

measured spectrophotometrically (Shraim 

et al., 2021). S.mrytifolium showed the 

highest TFC with a value of 20.9% ± 3.14 

(w/w) (figure 5). This value comes in close 

with the value (25%) obtained by Ahmad 

et al (2022), who carried out a similar 

technique on the aqueous extract of the 

same species. S. samarangense and 

S.zeylanicum produced the lowest value 

of 12.3% ± 2.65 (w/w). The difference 

between the highest and lowest values was 

shown to be significant (p < 0.05). A study 

by Sheela and Cheenickal (2017) showed 

that the leaves of S.samarangense 

contained the highest TFC amongst other 

tested Syzygium species including 

S.cumini. There are many factors, 

including the climate and age of plant, 
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which may have contributed to the 

difference in outcomes. Research 

conducted by Idris et al (2023), reveals 

that the age of leaves of a species of the 

Syzygium genus acts as an important 

factor in effecting the phytochemical 

content present, with younger leaves 

containing more constituents than older 

ones. This explains the difference in the 

phytochemical content the species used in 

this study, with regional origins playing a 

role as well.  

For the determination of TAC, the 

phosphomolybadate method was applied, 

which is based on the reduction of the 

reagent molybdenum VI to molybdenum 

V, creating a blue-green 

phosphomolybdeum complex in the 

presence of an antioxidant (Bibi Sadeer et 

al., 2020). The intensity of the colour 

reflects on the antioxidant capacity of the 

extract, which can be measured using a 

spectrophotometer. S. cumini showed the 

highest TAC value of 22.8 ± 0.78 mg/mL 

AAE (figure 7). Ahmed et al (2020) 

reported a similar value of 21.0 ± 0.85 

mg/mL AAE. Interestingly, the same 

study also reported that the TAC of the 

same plant obtained from different regions 

in Bangladesh, varied drastically from one 

another, indicating that regional factors 

play a major contribution in the 

antioxidant capacity of a plant species. 

Therefore, any variation in the results may 

possibly be due to a difference in their 

locations. The lowest TAC was exhibited 

by S.aromaticum (figure 7), which varies 

drastically with many available literature 

indicating it to be the strongest antioxidant 

(Chang et al., 2020). The difference in 

TAC may have been strongly affected by 

location or climate factors in this study. 

The free radical scavenging activity was 

assessed using DPPH as the free radical, as 

it is stable, and commercially available. 

The radical provides a purple colour to the 

solution, which turns yellow or colourless 

in the presence of an antioxidant that 

reduces the radical to DPPH-H (Baliyan et 

al., 2022). Therefore, the plant extract with 

more free radical scavenging activity 

produces a clearer solution, which is 

measured spectrophotometrically. Using 

the calculated scavenging activity from 

various extract concentrations, a dose-

response curve was constructed from 

which the concentration at which 50% of 

the free radicals are scavenged is 

determined. This is the IC50 of the sample, 

which is the most effective indicative of a 

potential drug’s efficacy, and it provides a 

measure of potency that can be used in the 

development of the drug (Aykul and 

Martinez-Hackert, 2016). S.aromaticum 

had the lowest IC50 value of 35 ± 2.31 

µg/mL (figure 8), having the strongest 

scavenging activity amongst the tested 

samples. Though this value varies with 

previous studies such as Afanyibo et al., 

(2019), it agrees with current literature 

indicating S.aromaticum having the 

strongest scavenging activity amongst 

most selected species (Chang et al., 2020).  

Statistical analysis shows that there is a 

weak negative correlation between 

TPC/TFC and IC50 value (figure 10), 

indicating that the phytochemical content 

affects scavenging activity. However, it 

was not significant (p > 0.05), so it cannot 

be assumed that the phytochemical 

content of the leaf extracts in this study 

directly contributes to its antioxidant 

activity. IC50 and TAC also showed a 

positive correlation which was 

insignificant. Reasons may include 

equipment and pipetting errors resulting in 

inaccuracy. Nevertheless, results open up 

the potential of the selected species to be 

used in the treatment of diseases caused by 

oxidative stress, mainly cancer and 

cardiovascular diseases. For this study, the 

agar well diffusion method was used to 

assess the antibacterial properties of the 

aqueous extracts against E.coli and 

S.aureus, with gentamycin used as the 

positive control. Gentamycin is a strong 

aminoglycoside antibiotic which inhibits 

bacterial protein synthesis, and has been 

shown to effectively prevent the growth of 

many Gram-positive and Gram-negative 
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bacteria (Buechler and Daveluy, 2022).  

The method involves the creation of wells 

in the agar medium, where the 

antimicrobial agent is placed. The agent 

then diffuses in the medium and inhibits 

the growth of microorganisms on it, 

creating zones of inhibition (Balouiri, 

Sadiki and Ibnsouda, 2016). Antimicrobial 

activity was observed against the bacteria, 

S.aureus, with S.aromaticum showing the 

largest zone of inhibition of 12mm in 

diameter after 24hr of incubation. This 

confirms that Syzygium species do 

possess antibacterial activity against 

Gram-positive bacteria, and can be used to 

develop new antibiotics. No zones were 

observed for E.coli, possibly due to the 

aqueous extracts being ineffective against 

Gram-negative bacteria at the end of 24hr. 

However previous research has shown that 

the Syzygium species are able to exhibit 

antibacterial activity against E.coli after 

24hr (Ahmad et al., 2021). The study by 

Famuyide et al (2019) showed leaf 

extracts of Syzygium plants exhibited 

antimicrobial activity against both Gram-

positive and Gram-negative bacteria, with 

the capacity to reduce biofilm formations. 

Phytochemicals present in most Syzygium 

plants, such as phenols and terpenoids, 

contribute to effective antimicrobial 

activity against bacteria like E.coli and 

S.aurues (Uddin et al., 2022).  A reason as 

to why no activity was shown in this study 

may be due to differences in methodology 

with regard to extraction procedure and 

solvents used for extraction, seasonal 

factors or storage conditions of the extract, 

which may have affected the 

phytochemical content of the extracts or 

their properties. Figure 11 shows a weak 

positive correlation with the 

phytochemical content of this study with 

antimicrobial activity of the extracts. 

However, it is not significant (p > 0.05).  

The findings of this study adds to 

current evidences of Syzygium plants 

possessing high phytochemical content 

that contribute to numerous 

pharmacological properties, which can be 

used as an plant based approach in treating 

diseases mainly caused by the elevated 

levels of free radicals in the body, 

including different forms of malignancies 

and cardiovascular diseases, as well as 

infections led by S.aureus.  Further studies 

involving in vitro tests and animal studies 

must be conducted on these species to 

evaluate their cytotoxicity, potency, and 

efficacy. Other antimicrobial 

susceptibility tests, such as agar disc 

diffusion and broth dilution, must also be 

conducted using a wider range of test 

microorganisms for a broader perspective 

on the plants’ antimicrobial activity. These 

will pave the way to clinical trials, leading 

up to their use in the pharmaceutical and 

nutraceutical industry. 

In conclusion, the study unfolds that all 

five selected Syzygium species has high 

phenolic and flavonoid content, and 

antioxidant capacity, with S.cumini 

having the highest TPC and TAC. In 

addition, all the tested species 

demonstrated strong free radical 

scavenging activity (<200 µg/mL), and 

further exhibited antibacterial activity 

against S.aureus. These results provide 

proof that Syzygium species have the 

potential to act as sources of free radical 

scavengers against cancer and 

cardiovascular diseases and also, as 

antibacterial agents to be used in 

healthcare treatments. 
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