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Abstract 

Pomegranate (Punica granatum L.) is a natural medication and a supply of bioactive compounds in India and 

different elements of the world. It is used to stimulate urge for food and deal with digestive sicknesses. The 

contemporary take a look at is asking into the antibacterial, antifungal, antioxidant, and phytochemical interest of 

pomegranate peel. The peel extracts have been examined for synergistic antimicrobial interest the use of the 

Agar Well diffusion approach with 4 consultant human pathogenic micro-organismf and fungal organisms. On a 

triplicate plate with nicely dimensions of 6 mm, the agar nicely diffusion approach turned into used to decide the 

synergistic motion of those extracts in a couple of combinations. The aqueous extract verified more antibacterial 

interest, with inhibition zones starting from three.1 to 18 nm and antifungal interest starting from three. 2 to 15 

nm. Phytochemical investigations of phenol, carbohydrates, protein, flavonoid alkaloids, and saponin The 

capacity of peel extracts to scavenge the solid 2,2, diphenyl–1, picryl hydroxyl (DPPH) loose radical turned into 

used to decide their antioxidant ability, and the extracts verified 81.4 percentage antioxidant interest. Overall, the 

pomegranate peel turned into determined to be a rather treasured supply of bioactive compounds that would be 

used to enhance the practical homes of food. 

 

Keywords: pomegranate peel, antimicrobial, antioxidant and phytochemical research 
 

 

Introduction 

The predominance of life-threatening sicknesses resulting from pathogenic microorganisms like micro organism, 

fungi, viruses, and protozoa has multiplied globally, and it's far now a first-rate purpose of unwholesomeness 

and demise in immunocompromised sufferers in advanced countries [1]. Hospital go contamination have to be 

managed urgently through enhancing antibiotic use and lowering sanatorium go contamination [2]. However, the 

improvement of recent antibiotics must be endured due to the fact it's far vital to retaining the efficacy of 

antimicrobial remedy [3]. The contemporary situation of a couple of drug resistance to human pathogenic 

microorganisms has caused a look for new antimicrobial materials derived from flora. Medicinal flora and 

arrangements crafted from them have lengthy been used to deal with infections in a big part of the community. 

Antibiotics have plenty of facet results at the human body, which has rekindled hobby withinside the look for 

better flora of herbal foundation with antimicrobial interest. A medicinal plant has homes just like 

pharmaceutical drugs [4-6]. Oxidative strain contributes substantially to the pathophysiology of a extensive variety 

of pathological conditions, which include cardiovascular dysfunction, atherosclerosis, irritation, carcinogenesis, 

drug toxicity, reperfusion injury, and neurodegenerative sickness [7]. Plants (fruits, vegetables, medicinal herbs) 

incorporate a various variety of loose radical scavenging molecules, which include phenolic compounds, 

nitrogen compounds, vitamins, terpenoids, and different endogenous metabolites with excessive antioxidant 

interest. Pomegranate (Punica granatum L.) is hired as a flavouring drug in India and opportunity countries. 

Pomegranates are a essential supply of bioactive homes. Pomegranate fruit is set 5 inches extensive and has a 

deep red, coriaceous pores and skin, a bomb shape, and a pointed coil [8-10]. The pomegranate belongs to the 

Punicaceae own circle of relatives and is sent anywhere withinside the world; it has a excessive natural manner 

price. It has numerous healing uses. They're hired in growing pomegranate leaf tea, healthful juices and salads, 

and meditative supplements. A healthful leaf is flat and shiny, mild green. Pomegranates have effective 

antioxidant, antimicrobial, and antifungal interest. There is a range of phytochemical compounds in 

pomegranates equal to phenols, carotenoids, tannins, flavonoids, tocopherols, and opportunity secondary 

metabolites that display organic interest [11-12]. It is used to stimulate urge for food and deal with organic manner 

troubles in Ayurveda. Pomegranate leaves useful resource in weight reduction and deal with plenty of issues and 

illnesses along with insomnia, stomach pain, dysentery, cough, jaundice, mouth ulcers, pores and skin aging and 

irritation of the pores and skin like eczema. Pomegranate leaves are hired in supplementary and one of a kind 

clinical aids. Supplementary remedy is using sustenance and minerals. Human research have proven that every 

day intake of pomegranate juice lowers strain stages in hypertensive subjects, delays the coronary-artery sickness 

approach and will increase the overall inhibitor status of the blood. Several research suggest that pomegranate 
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extracts also are used as herbal options for the remedy of a extensive sort of microorganisms and infectious 

retailers due to their antimicrobial interest [13-16]. This take a look at is centred at assessing the antibacterial, 

antifungal, antioxidant, and phytochemical evaluation of pomegranate peel extracts in opposition to six 

consultant human pathogenic microorganisms. 

 

Materials and Methods  

Plant Powder Preparation  

A fruit cover of pomegranate peel turned into amassed from a juice shop (Padma Juice Corner, Tiruchirappalli, 

Tamil Nadu).  

Peels have been then dug into smaller items, so that they have been first washed with water accompanied 

through laundry with distilled water. It have been dried beneathneath daytime until the water droplets had 

absolutely evaporated. The cowl turned into then unbroken in a warm air kitchen equipment for three–four days, 

so it would get dried. The dried pericarp turned into then taken for grinding with the help of a mixer grinder. 

Then a pulverised form of plant pattern turned into then used at some point of the take a look at.  

 

Extraction Procedure  

The powdered pomegranate peel pericarp turned into dissolved in a binary compound solvent. The 5 grams of 

floor cowl have been accessorial to 50ml of warm boiling water, which turned into left withinside the quandary 

tub for an hour at 70 °C, so secondary metabolites were given absolutely extracted. The extract turned into then 

filtered with the help of whatman no-1 paper and unbroken in a warm air kitchen equipment for drying. Then the 

dried extract turned into dissolved in a double quantity of DMSO (dimethyl solphoxide) in order that the 

attention of the pattern reached 5 hundred mg/ml. The filtrate turned into dried to result in the antimicrobial that 

turned into in addition dissolved in double the quantity of the extract, for this reason growing the closing 

quantity of the extract to 500 mg/ml. 

 

Microorganisms and Culture  

Normal lines of being have been hired on this take a look at and have been acquired from Cauvery Medical 

Hospital, Tiruchirappalli, Tamil Nadu. The microorganism species used have been the gram negative 

microorganism genus Bacteroides fragilis, Pseudomonas vulgaris, and consequently the gram positive 

microorganism are Propionibacterium acnes and Staphlococcus aureus. Fungus Candida albicans and 

Aspergillus niger have been vegetation species. Microorganisms have been considerable in Mueller Hinton Agar 

and fungi have been grown in Sabouraud Agar. The attention of bacterial suspensions turned into adjusted to 108 

cells mL-1 and that of fungal suspensions to 107 cells mL-1.  

 

Culture media preparation  

Preparation of Muller-Hinton agar medium Thirty-8 grams of the powder of Mueller Hinton agar have been 

weighed, dissolved in distilled H2O, and allowed to soak for ten mints. The medium turned into positioned in a 

water tub to dissolve, swirled to mix and sterilised through autoclaving for fifteen mins at 121°C, cooled to 

forty-seven °C and combined nicely, then poured into sterile Petri dishes. Preparation of Sabouraud agar Sixty- 

grams of pulverised Sabouraud dextrose agar have been weighed, unfold in 1.zero L of water, swirled to mix, 

then sterilised through autoclaving for a 15 minutes at 121 °C, cooled to 37 °C, mixed nicely, and poured into 

sterile Petri dishes.  

The Agar nicely diffusion approach is used to check for medication interest. In vitro antibacterial interest of 

numerous crude extracts acquired through successive extraction turned into evaluated the use of the victimisation 

Agar nicely diffusion approach. In 5% dimethyl sulfoxide (DMSO), crude extract answers at a attention of a 

hundred mg mL-1 have been prepared.  

The test microorganisms have been seeded into numerous media through the spread plate approach. Once 

solidified, a cork borer with a diameter of 6. zero millimetres turned into inseminated with 50µl, 100 µl, 250 µl, 

and 500 µl of crude extracts accompanied through drying off. Well have been disbursed onto the floor of the 

inoculated agar plates, and Petri plates have been incubated for twenty-4 hours at thirty-seven degrees. The 

diameters of the clean zones of inhibition made spherical the discs have been measured and recorded. To this 

end, an equal method advanced for antibacterial interest assays has been used. Check antifungal interest, 

Sabouraud agar urned into used. The inoculated medium turned into incubated at twenty-seven C for two days 

for the Candida albicans and three days for the fungus genus Aspergillus niger [15]. 

 

Determination of inhibitor Activity DPPH radical scavenging assay 

To a hundred µl of plant extracts accessorial zero. Four millilitre of DPPH (zero.1mM) solution and zero. four 

ml of 50mM Tris HCl. The answers are combined nicely and incubated in darkish situation at temperature for 

thirty min. as soon as 30 min, the absorbance of the combination turned into test at 517 nm. 3ml of DPPH turned 

into taken as control. The water-soluble nutrition is taken as trendy. The percent radical scavenging interest of 

the plant extracts turned into calculated victimization the following formula, (Where, RSA is the Radical 

Scavenging Activity). DPPH (%) = control OD – test OD / control OD x one hundred carried out math 

evaluation [17].  
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Statistical evaluation 
Antimicrobial interest test turned into executed in triplicates and facts have been given as shows that ± variance 
(SD). Carried out math evaluation for all of the assays consequences have been executed victimization Microsoft 
stand out program (2010).  
 
Phytochemical evaluation  
The initial phytochemical screening of numerous extracts turned into executed to decide the presence of 
bioactive components. The presence of alkaloids (dragendroff, Mayer, Wagner), flavonoids, tannins, 
phlobatannins, triterpenes, steroids, saponins and inner organ glycosides was firm through J. B. Horborne [30].  

 

Results and Discussion  

The antibiotic interest of the binary compound extracts from quiescent pomegranates turned into resolved in 

opposition to the gram positive Propionibacterium acnes and Staphlococcus aureus and consequently the gram-

negative micro-organism genus Bacteroides fragilis and Pseudomonas vulgaris. As proven in Table 1 and 2; 

Figure 1, absolutely one of a kind concentrations confirmed variable interest in opposition to the examined 

microorganism, as proven in Table One. For S.aureus, the inhibition area values have been among four.2 nm and 

18.1 nm. Repressive results in P. vulgaris rages from four.15–11.seventy five nm have been determined to be at 

an all-time low. By growing attention, the most important diameter of the increase inhibition area turned into 

achieved. The antifungal interest of peel extract was firm in opposition to Candida albicans and fungi of the 

genus Aspergillus niger. The inhibition area values have been among three.1 and 15nm at A. niger, proven in 

Table 1 & 2 and Figure1. Antibiotics are powerful treatments for the inhibition of microorganism increase. 

Antibiotic resistance in opposition to being, on the alternative hand, is one of the maximum extreme troubles 

withinside the use of antibiotics in opposition to microorganisms [16-20]. Medicinal flora and their extracts were 

appreciably studied through researchers with the intention to deliver ability drug treatments with decreased 

toxicity. Therefore, this take a look at investigated the ability clinical interest of pomegranate peel extracts. This 

method is based on the power of the inhibitor to cut back the purple-coloured solid radical of 2, 2-diphenyl-1-

picryl-hydrazyl (DPPH) right into a yellow-colored 2, 2-diphenyl-1-picrylhydrazine molecule. The DPPH loose 

radical is decolorized through an well-known companion diploma lepton this is given through an antioxidant 

compound. The scavenging ability of the pattern extract is proportional to the diploma of DPPH discoloration. 

The trendy of the antioxidants within side the extracts turned into decided through the IC50 price, because of this 

that that the powerful attention of the pattern had to inhibit 50% of the preliminary DPPH loose radical. The 

IC50 price is reciprocally proportional to the antioxidant interest. Within the take a look at, the extracts of 

pomegranate peel have been geared up to decolorize DPPH. The values of the DPPH radical scavenging sports 

of pomegranate peel extract are calculated as percent and IC50 values as given in Table 4-6. The percentage of 

radical scavenging interest and IC50 of binary compound extracts various from 70.sixty two percent to 81.40% 

and 10 g mL-1 to 5 hundred g mL-1, respectively. These consequences are relatively clever as compared with 

the proportion DPPH radical scavenging interest of water-soluble vitamins (92.230%) as an inhibitor trendy. It 

has been found that the very first-class DPPH scavenging interest is in acetone extract and consequently the 

bottom in chloroform extract [21-21]. The dissolver extract of pomegranate peel suggests the maximum DPPH 

scavenging interest in contrast to binary compounds, fermentation alcohol, and dissolving agent extracts. In the 

contemporary take a look at, the aqueous extracts acquired through display better attention scavenging interest 

than the ones acquired the use of much less decrease attention. This might be attributed to the excessive content 

material of artificial resin compounds in pomegranate fruit peel which might be chargeable for the inhibitor 

interest. These compounds are from time to time extracted with polar solvents equal to aqueous acetone and 

methanol [25-29]. It can be express that pomegranate peel extracts have been clever DPPH radical scavengers. The 

separation of phytochemicals through solvents turned into derived through carrying out equal phytochemical 

tests to peer their presence withinside the extracts. Per the take a look at for tannins of pomegranate rind extract, 

the rind includes hydrolysable tannins and condensed tannins. 

 

Table 1: Antibaceterial activity of Punica granatum peel 
 

S.NO 
Name of the test 

organism 

Zone of inhibition (mm) SD ± Mean 

500 μg/ml 250 μg/ml 100 μg/ml 50 μg/ml Pc 

1. Propionibacterium acnes 14.5±0.7 13.25± 0.35 7.2±0.28 3.15± 0.21 9.5±0.7 

2. Bacteroides fragilis 12.75± 1.06 10.5±0.7 7.25± 0.35 3.1± 0.14 18.5±0.7 

3. Staphylococcus aureus 18±1.41 14.35± 0.49 9.25± 0.35 4.2± 0.28 10.5±0.7 

4. Proteus vulgaris 11.75± 1.06 9.35±0.49 7.25± 0.35 4.15± 0.21 7.5±0.7 

SD – Standard Deviation, *Significance - p< 0.05. 

 

Table 2: Antifungal activity of Punica granatum peel 
 

S. No 
Name of the test 

organism 

Zone of inhibition (mm) SD ± Mean 

500 µg/ml 250 µg/ml 100 µg/ml 50 µg/ml PC 

1. Candida albicans 13.5±0.7 11.25± 0.35 4.15± 0.21 0 5.5±0.7 

2. Aspergillus niger 15±1.41 13.35± 0.49 10.25± 0.35 3.2± 0.28 17.5± 0.7 
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Table 3: Phytochemical analysis of Punica granatum peel 
 

S. No Phytochemical Test Present / Absent 

1 Phenol Present 

2 Tannin Present 

3 Flavonoids Present 

4 Steriods Absent 

5 Triterpenoids Absent 

6 Alkaloids Present 

7 Carbohydrates Present 

8 Protein Present 

 

Table 4: Antioxidant activity of Punica granatum Peel 
 

S.No Tested sample concentration (μg/ml OD Value at 517 nm (in triplicates) 

1. Control 1.312 1.316 1.363 

2. 500 μg/ml 0.217 0.254 0.271 

3. 250 μg/ml 0.285 0.283 0.275 

4. 100 μg/ml 0.293 0.296 0.287 

5. 50 μg/ml 0.302 0.320 0.338 

6. 10 μg/ml 0.373 0.391 0.408 

7. Ascorbic acid 0.08 0.11 0.12 

 

Table 5: Punica grantum peel IC50 value 
 

S. No Tested sample concentration (μg/ml OD Value at 517 nm (in triplicates) 

1. Control 1.312 1.316 1.363 

2. 500 μg/ml 0.217 0.254 0.271 

3. 250 μg/ml 0.285 0.283 0.275 

4. 100 μg/ml 0.293 0.296 0.287 

5. 50 μg/ml 0.302 0.320 0.338 

6. 10 μg/ml 0.373 0.391 0.408 

7. Ascorbic acid 0.08 0.11 0.12 

 

Table 6: Punica grantum peel IC50 value 
 

Log (inhibitor) vs. normalized response -- Variable slope 

Best-fit values 

LogIC50  1.770 

HillSlope  -1.346 

IC50  58.95 

Std. Error 

LogIC50  0.06927 

HillSlope  0.2915 

95% Confidence Intervals 

LogIC50  1.621 to 1.920 

HillSlope  -1.975 to -0.7162 

IC50  41.77 to 83.19 

Goodness of Fit 

Degrees of Freedom  13 

R square  0.8835 

Absolute Sum of Squares  2141 

Sy.x  12.83 

Number of points 

Analyzed 3 15 
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(a)       (b) 

  
(c)      (d) 

  
 

Fig 1: Effect of sample testing against Bacteria P. acnes b. S. aureus c. B. fragilis d. P. vulgaris e. C. albicans f. 

A. Niger Inhibition zone 

 

Conclusion 
The current study found that P. granatum peel aqueous extracts have antibacterial activity against a variety of 

human infections, suggesting that it could be useful in the treatment of infectious disorders caused by microbes. 

Furthermore, total phenolic and total flavonoids were shown to be abundant in P.granatum extracts. Antioxidant 

activity against DPPH was also discovered in the extracts. In general, the findings support the plant's usefulness 

as an antioxidant and antibacterial agent. As a result, the plant's good attributes in terms of its use in traditional 

medicine have been proven. The current findings are intended to be useful to anyone dealing with medicinal 

plant advantages everywhere in the world. To confirm their antibacterial and antioxidant effects, identify and 
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isolate the active compounds, and characterise their pharmacological properties, more research is needed, 

including In vitro and In vivo examinations. 
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