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 Recently, therapeutic plants are widely being used to manage, prevent, 

and treat multiple diseases. Pomegranate are broadly known for their 

antioxidant, anti-cancer and anti-inflammatory effects. It is rich in 

compounds like maslinic acid, gallic acid, ethyl brevifolin-carboxylate, 

ellagic acid etc. Furthermore, the peel of pomegranate is composed of a 

large number of phytochemicals (biologically active compounds) like 

flavonoids, phenolic acids, and tannins contributing to its antimicrobial 

and antifungal properties. Through this study we aim to examine the 

exact phytochemicals and screen the total crude hydroalcoholic extract 

and flavonoids against gram negative and gram positive bacteria through 

MIC test and agar disc diffusion method. The results using disc diffusion 

method demonstrated that the least inhibition zone was of E. coli while 

the maximum zone of inhibition was of Staphylococcus aureus and in 

case of Pseudomonas aeruginosa it has a less antibacterial action. The 

inhibition reactions differ amongst pomegranate flower compounds as 

well, like flavonoid was more effective than crude in inhibiting 

microorganisms. pomegranate flower extracts displayed significant 

antimicrobial and antioxidant effects. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Hyperglycemia is generally characterized by high level of glucose in blood resulting from either insufficient 

production of insulin by pancreas, islets of Langerhans specifically or due to reduced sensitivity of insulin 

receptors, also known as insulin resistance [1]. Long standing uncontrolled diabetes results in secondary 

conditions including nerve constriction, organ failure particularly eyes, kidneys, vessels, heart, etc. [2]. 

Although the requirement of high levels of insulin is necessary to control the level of blood sugar, it has 

been found that over time the body develops the mechanism of insulin resistance [3]. 

 

In recent times therapeutic plants are widely being used to manage, prevent and treat multiple diseases [4], 

[5]. The secondary constituents of such plants are being investigated to avoid the adverse effects and 

toxicity of synthetic drugs [6]. Punica granatum (PG) commonly known as pomegranate is amongst such 
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plants; typically a small tree which grows in regions around Iran, India, Afghanistan, United States and 

other eastern countries [7]. Pomegranate is broadly known for its antioxidant and anti-inflammatory effects 

[8], it benefits patients with cardiovascular issues and other systemic disorders. With respect to diabetes, 

multiple trials have been conducted to evaluate the influence of pomegranate flower extracts on it. On the 

induction of Pomegranate flower extract (PFE) in Zucker diabetic fatty rats, marked reduce in plasma 

glucose level was seen in five weeks, reportedly methanolic pomegranate seed induces hypoglycemia [9]. 

Other therapeutic effects included reduction in LDL cholesterol [10] and antioxidant properties [11]. 

However the exact mechanism of action is not known yet. 

 

Punica granatum (PG) is rich in compounds like maslinic acid, gallic acid, ethyl brevifolin-carboxylate, 

ellagic acid etc. Furthermore, the peel of pomegranate is composed of a large number of phytochemicals 

(biologically active compounds) like flavonoids, phenolic acids and tannins [12] contributing to its 

antimicrobial and antioxidative impact [13]. 

 

Through this study we aim to examine the exact phytochemicals and screen the total crude hydro alcoholic 

extract and flavonoids against gram negative and gram positive bacteria through MIC test and agar disc 

diffusion method. 

 

2. Materials and Methods 

Plant sample and extraction: Flowers from the plant of Punica granatum were taken from the local tree and 

further dried in the oven at 45 degrees centigrade in room temperature. Further the 12.5g dried flowers were 

powdered with the help of a grinder and extracted with 100ml of 80% ethanol at the mean temperature of 35 

degrees centigrade. The extraction was done by continuous stirring and filtration resulting in to (crude 

extract). After further filtration with filter paper the filtrate was stored in the freezer at 4 degrees centigrade.  

Phytochemical Screening: Phytochemical screening included the detection of compounds like alkaloids, 

terpenoids, flavonoids, phenols, tannins, carbohydrates, saponins, glycosides, quinines, and steroids. 

 

Extraction of Flavonoid: For the extraction of flavonoid 12.5g of powdered pomegranate flower under 

laboratory condition was immersed in 150ml 70% ethanol with continuous stirring overnight. After the 

extraction 1% (KOH) and 1% FeCl3-2H2O) was used for confirmation of the presence of flavonoid and 

phenols. For quantification of the substances spectrophotometry was done. 

 

Identification of compound: The identification of compounds in the plant extract was done by using FT.IR 

spectrophotometer. 

 

Assay for antibacterial activity: Pseudomonas aeruginosa, Staphylococcus aureus, and Escherichia coli 

were the bacteria used in the present study. The antibacterial activity of the extract on these bacteria was 

examined by agar disc diffusion method. Isolated bacteria were cultured on Mueller-Hinton Agar (MH) and 

the minimal inhibitory concentrations (MIC) were estimated. 

 

Minimal inhibitory concentrations (MIC) estimation: A 100μL of 106 cells/mL of all the three isolated 

bacteria (Pseudomonas aeruginosa, Staphylococcus aureus, and Escherichia coli) were cultured in the 

prepared broth of extracts. After 24 hours of inoculation, the optical density of bacterial growth in each 

prepared broth was measured using a spectrophotometer (620 nm). The obtained results were then 

compared with the negative control; results seen at the broth control without bacteria and positive control; 

the growth of bacteria without any treatment. 
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Effect of extract on DPPH radical: To measure the Free radical scavenging (FRS) activity of extract 

following steps were followed; first, the extract of the plants were added to the test tube mentioning the 

known volume of (50-150 μL) respectively and then completed to (1.0ml) by D.W. secondly, on each test 

tube 1.0ml 2, 2-diphenyl-1-picrylhydrazyl (DPPH•) solution was mixed and incubated for almost half an 

hour at room temperature. For the preparation of controlled solution, the same steps were followed without 

the inclusion of extracts. As a standard solution ascorbic acid solution (0.03 % w/v) was used. The 

absorbance was measured through a spectrophotometer and the Inhibition of DPPH free radical was done 

by this equation, 19 I %=[( Ac-As)/Ac].100. 

 

3. Results 

The characterization of bioactive compounds 

 

The phytochemical analysis of the extract was done to detect the bioactive compounds present in the 

sample. On the evaluation of our sample the results presented nine compounds which were as follows: 1) 

flavonoids, 2) terpenoids, 3) alkaloids, 4) phenols, 5) tannins, 6) coumarins, 7) glycosides, 8) quinines and 

9) steroids. 

 

Total content of flavonoid: The evaluation of flavonoid content from the extract of pomegranate flowers 

showed the presence of 367mg/ g dry weight. 

 

Antioxidant study: The antioxidant activity was examined from scavenging activity of flavonoids present in 

the prepared extract of pomegranate flowers contrary to DPPH activity being compared to the activity of 

ascorbic acid which was used as the standard antioxidant. The difference between them was reported. 

Marked variance was seen as 73% in concentration 3.16 ppm, in 6.33ppm it was 74% and lastly 77.5% in 

9.50 ppm. Through these results the properties are clearly highlighted (figure 1). 

 

 
Figure 1. Scavenging activity of 70%ethanolic extract of pomegranate flower against DPPH. 

 

FT-IR: On the evaluation of solution separately through a FT-IR spectrophotometer the presence of 

compounds which contain multi-functional groups were found including phenolic –OH, olfenic C=C etc 

(figure 2, table 1). 
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Figure 2. The result of FT-IR 

 

Table 1. The functional groups of the compounds from IR-spectrum 

Wave no.1 Band shape Band Functional group 

3233.45 Brand OH alcohol 

1612.12 Sharp -C=C- Stretching of olefinic  

1704 Sharp C=O 
Stretching C=O of -CHO 

Group 

1193 Sharp C-O C-O Stretching  

 

Antibacterial activity: After the analysis on three pathogenic bacteria which were considered in our study, 

the results using disc diffusion method demonstrated that least inhibition zone was of E. coli while the 

maximum zone of inhibition was of Staphylococcus aureus and in case of Pseudomonas aeruginosa it has a 

less antibacterial action (table 2).  

 

Table 2. Diameter zone for growth inhibition of effected bacteria (mg/ml) caused by pomegranate flowers 

alcoholic crude extract and its flavonoids in mm. 

Concentration of crude 

extract mg/ml 

Staphylococcus 

aureus 

Pseudomonas 

aeruginosa 

Escherichia 

coli  

200 26mm 15mm 10 

100 18mm 12mm 8 

50 15mm 10mm - 

25 10mm 8mm - 

Concentration of 

flavonoid extract mg/ml 

Staphylococcus 

aureus 

Pseudomonas 

aeruginosa 

Escherichia 

coli 

200 34mm 18mm 12mm 

100 16mm 14mm 10 

50 14mm 12mm 8 

25 12mm 10mm - 

 

MIC values: From the obtained MIC values, it has been concluded that the highest value of 0.5 mg/ml 

resulted in E. coli proves the bacteria to be highly resistant to crude alcoholic extract and Staphylococcus 
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aureus exhibited the highest sensitivity for flavonoid compounds with value of 0.125mg/ml. generally the 

values lied between 0.125 – 0.5mg/ml (figure 3, table 3). 

 

 
Figure 3. Zone inhibition of affected bacteria through agar disk diffusion method with: A) Flavonoid and 

B) Crude extract 

 

Table 3. Minimum inhibitory concentration (MIC) for crude and flavonoid extracted(mg/ml) 

Microorganisms 

Extracted compound 

Staphylococcus 

aureus 

Pseudomonas 

aeruginosa 

Escherichia coli 

Crude extract 0.25 0.25 0.5 

Flavonoid extract 0.125 0.5 0.25 

 

4. Discussion 

Concerning the global issue of antibiotic resistance and resistance to antimicrobial drugs, the use of plants 

and herbs for disease prevention and control is broadly being studied and the components of them are being 

experimented. pomegranate plant has been used for therapeutic purpose for several years due to its high 

health beneficial properties [14] including the fact that it is a rich source of vitamin C [15] and has many 

biologically beneficial compounds like Gallic and ellagic acids [16], 5-diglucoside, ethyl brevifolin-

carboxylate and pelargonidin etc. 

 

Previously in a study, pomegranate peel powder was administered in a fish to evaluate the effects, they 

found that the incorporation of the pomegranate peel powder induced an antimicrobial effect with an 

increase in activity  (p < 0.05) and stated Staphylococcus aureus as the most sensitive bacteria [17]. The 

following results support our study as our results have shown the widest zone of inhibition in case of S. 

aureus. The least impact on E. coli is likely due to the fact that the cell of it has a complex compound 

known as lipopolysaccharide [18]. The inhibition reactions differ amongst pomegranate flower compounds 

as well like flavonoid was more effective than crude in inhibiting microorganisms. Despite the 

antimicrobial effects of pomegranate, a large proportion of biological compounds like punicalagin and 

ellagic acid particularly contribute to its anti-fungal characteristics [19]. Further the anti-inflammatory and 

https://www.sciencedirect.com/topics/food-science/staphylococcus-aureus
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anti-cancer effects are also being studied and are markedly evident [20]. 

 

Our study supports and provides evidence of the beneficial and therapeutic effects of Punica granatum 

against the three pathogenic bacteria which are Pseudomonas aeruginosa, Staphylococcus aureus, and 

Escherichia coli. 

 

5. Conclusion 

Pomegranate extract shown important antioxidant and antibacterial effects and could be used as a source for 

new antibacterial discovery. 
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