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ABSTRACT:  

Pomegranates (Punica granatum L.) is a deciduous tree 

from the Punicaceae family. Pomegranates peels are 

produced as a waste product during fruit processing and 

rich in components like antioxidants, organic acids, 

flavonoids and phenols. These bioactive compounds 

possess various medicinal properties. In this study, we 

used a variety of solvents to extract various compounds 

from the peel of pomegranates (Punica granatum L.). 

Alkaloids, flavonoids, carbohydrates, proteins, and 

polypehnols were identified by phytochemical screening 

in ethanolic, aqueous, and petroleum ether extracts 

which showed a significant antioxidant activity with 

highest value of antioxidants (0.014±0.01 mg/ml; IC50) 

observed in ethanolic extract. These extracts were 

analyzed by GC-MS, which revealed the presence of 

different secondary metabolites and phytochemical 

substances such as 5-(Hydroxymethyl) -2- (dimethoxy 

methyl) furan, 4H-Pyran-4-one 2 3-dihydro-3 5-

dihydroxy-6 and Dimethyl phthalate etc. 
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1. Introduction 

 

Punica granatum L. belongs to Punicaceae family is majorly cultivated in Afghanistan, 

Iran, Turkey, USA, and Far East countries (Ferrentino et al. 2018; Facciola, 1990).  The 

global pomegranate yield is approximately 1.5 million metric tons per year (Holland et al., 

2009). The pomegranate fruit can be divided into peels, juice and seeds and usually, 

consumed fresh or processed into juice. From ancient times, pomegranate is used in 

ethnobotanical medicines as an antioxidant, anti-inflammatory, and antihyperglycemic agent, 

as well as to treat cancer and other ailments (Tamborlin et al., 2020; Karwasra et al., 2019; 

Orgil et al., 2016). Recent research have also demonstrated its ability to treat cardiovascular 

disorders and diabetes (Jurenka, 2008). The production and consumption of pomegranates 

have consistently been on the rise due to its delectable flavor and nutritional value. 

Nevertheless, fruit processing generates a substantial quantity of byproducts, including peels 

and seeds, which, if not managed well, can result in environmental contamination issues. The 

pomegranate peel constitutes around 26-30% of the overall weight and is rich in bioactive 

compounds (Mo et al., 2022). The fruit processing waste can serve as a valuable source of 

phenols, antioxidants, organic acids and flavonoids. Pomegranate peels, specifically the husk, 

membranes, rind and pericarp contain high levels of polyphenols such as ellagitannin and 

punicalagins, as well as gallic acid, anthocyanidins, flavanones and flavones (Singh et al., 

2019; Thangavelu et al., 2017). 

 The primary phenolic compounds found in pomegranate peel include tannins, flavonoids, 

and phenolic acids. It also contain dietary fiber and other bioactive compounds, including 

alkaloids, minerals, and vitamins (El-Hadary and Ramadan, 2019; Singh et al., 2018). These 

components work as antioxidants by enhancing oxidative indicators and eliminating or 

counteracting reactive oxygen species, so enhancing their many roles such as reducing 

inflammation, preventing cancer, fighting against microorganisms, and providing 

cardiovascular protection (Liu et al., 2019; Mastrogiovanni et al., 2019; Du et al., 2018; Deng 

et al., 2017). Some researches revealed that pomegranate peel extracts can be used in 

treatment of leukemia disease (Asmaa et al., 2015; Dahlawi et al., 2013). Various studies on 

pomegranate revealed its medicinal and agricultural benefits. Pomegranates have 

antibacterial, antifungal, insecticidal, and molluscicidal properties against diseases that affect 

both plants and humans (Rosas-burgos et al., 2016). Because pomegranate syrup and peeling 

alter the structure of proteins, decrease fluid leakage, destroy bacteria, and sting toxins, they 

are used to cure diarrhoea and dysentery. Pomegranate extracts are used to destroy germs and 

drive out parasites. Tannins and alkaloids are responsible for this lethal action. Additionally, 

pomegranates are utilised as a cooling agent for the body's heat, a diuretic, and a tonic 

(Alhuqail et al., 2018; Hoffmann, 1996). 

 For pharmaceutical uses, these bioactive substances need to be extracted from the raw 

material. A variety of extraction methods and solvents are available for the extraction 

procedure. The unique properties of the sample and intended chemicals should be taken into 

account when selecting the solvent (Rostagno et al., 2010). 

It is anticipated that by gaining a more profound comprehension of the bioactive 

components found in pomegranate peel, we can enhance the utilization of waste sources for 

physiological purposes. This study compares the chemical profiles and biological activities of 

extracts obtained using various solvents, highlighting the significance of solvent choice on 

extract composition and bioactivity. 

 

2. Materials and methods: 
 

i. Collection and processing of fruit peel: The pomegranate peels (healthy and 
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contamination -free) were gathered from the vicinity/markets of Jaitpur (New Delhi, 

India) as well as from the kitchen garden. In order to eliminate any potential 

contaminants, the material was given an initial washing process utilizing stream water, 

followed by a subsequent shade drying step. 

ii. Preparation of fruit peel extract: Phytochemicals were extracted from coarsely ground 

powder of dried fruit peels by the Soxhlet Process (500g powder in 2L solvent) using 

petroleum ether, ethanol, and distilled water as a solvent. Dried crude extracts were 

produced after solvent evaporation and stored in refrigerators.  The dried crude extract 

underwent additional examination using GC-MS and phytochemical techniques. 

iii. Quantitative Estimation of Phytochemicals: 
Following phytochemical analysis were performed on the selected sample extracts: 

 Test for Total Phenolic Content (TPC) 
The TPC was determined by the Folin-Ciocalteu technique. A standard calibration curve 

was created by measuring the absorbance at 765nm. The TPC was quantified as 

milligrams of gallic acid equivalent (GAE) per gram of peel extract, as stated in literature 

(Rajpal, 2002). 

 

 Test for Flavonoids  

The flavonoid compound was assessed through aluminium-chloride colorimetric 

technique, as described by El Far and Taie in 2009.   This approach relies on the 

generation of acid stable complex of flavonoids and aluminium. A blank was made by 

substituting AlCl3 with distilled water. The absorbance was taken at 415 nm wavelength 

following a 40-minute of incubation period. A calibration curve was generated at a 

wavelength of 415nm using standardized quercetin concentrations, enabling the 

quantification of flavonoid content in test samples. The flavonoid amounts were 

calculated using this curve and expressed as milligrams of quercetin equivalent per gram 

of sample.   

 Test for Total Bitter  
Bitter content was assessed through Gravimetry method reported by Bhagwat et al., 

(2017). The proportion of bitter residue was determined by calculating the weight of the 

residue and describing it as a percentage of the weight of the air-dried sample.  

Percentage of bitters (w/w) is calculated as: 

 

  (A – B) X 100 

W 

A = Weight of dish + Residue 

B = Weight of empty dish 

W = Weight of material taken 

 Test for Tannin  
Method described by Atanassova, and Christova-Bagdassarian (2009) was used to 

estimate the tannin content in pomegranate peel. The sample diluted with distilled water 

was titrated with N/10 KMnO4 in the presence of indigo carmine solution until a golden 

yellow colour was acheived. A blank titration without the sample was also conducted as a 

control. The amount of indigo carmine solution needed to neutralise the tannin is 

represented by the difference between the two titrations. Tannin (as gallotannic acid) 

weighs 0.004157 gm per millilitre of 0.1N KMnO4. 

 Test for Total Alkaloids  
Alkaloids were estimated using the spectrophotometric method of Dragendorff's reagent 

(Sreevidya and Mehrotra, 2003). Absorbance at 435 nm was measured against a nitric 
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acid-thiourea blank. A calibration curve (20-100μg of caffeine) enabled alkaloid 

estimation. Alkaloids were expressed as mg of caffeine equivalent per gram of extract. 

 Test for saponin 
Method described by Rajpal (2002) was used to estimate the saponin content in 

pomegranate peel. The saponin percentage was determined and expressed as a weight-to-

weight ratio in relation to the air dried sample.  

 Test for protein 

The protein content in pomegranate peel was estimated by following the Kjeldahl 

procedure. The difference in volume between the two titrations constitute the acid 

required to neutralize the ammonia present in the sample. Nitrogen is represented by 

0.007004 grams per milliliter of 0.5N sulphuric acid (Rajpal, 2002). 

 Test for Carbohydrate  

Hedge and Hofreiter's (1962) anthrone method was performed to calculate the total 

carbohydrate content. Anthrone has a maximum absorption at 630 nm, and the technique 

relies on its synthesis from hydroxyl methyl furfural in an acidic solution to give a green 

colour. The standard curve was prepared and concentration of unknown amount in sample 

was measured on it. 

 Test for Reducing Sugar  

The reducing sugar was estimated through a method suggested by Marques et al. (2016). 

125 ml of extract was measured and topped up in a 250 ml standard flask; ten milliliters 

of Fehling's solution I and II, boiling, followed by a titration which was repeated until 

concurrent results were obtained (Marques et al., 2016). 

 Test for Antioxidants  

The DPPH assay was used to measure the ability of the ethanolic and aqueous extracts to 

quench free radicals. The absorbance was taken at 517 nm following incubation. A 

matching volume of methanol and DPPH excluding extract or reference ascorbic acid was 

made as a control sample. As a control, methanol was used (Bag and Devi, 2015). 

iv. Gas chromatography-Mass spectrometry (GC-MS) analysis  

Samples were analyzed by GC-MS using a GC-2010 gas chromatograph and a 

TQ8030 mass spectrometer. The sample (1.0 µl) was injected into the GC-MS on a glass 

capillary. Acquisition mode Q3 Scan with ion source temperature of 250° C and an 

interface temperature of 300° C were used. At a constant flow rate of 1 ml/min and 

pressure of 57.5 kPa, helium gas was utilized as carrier gas. Libraries were used to check 

the mass spectrum of the unknown molecule against a database of known compounds. 

  

3. Results 

 

 Quantitative Estimation of Phytochemical constituents  

In the present study, variable amount of phytocomponents were obtained for each solvent 

after quantitative estimation of different extracts of pomegranate peel. Petroleum ether 

extract of peel showed presence of alkaloid (2±0.57 mg of caffeine equivalent/g) and 

protein (3.92±0.75) in higher amount as compared to other extracts. Ethanolic extract of 

pomegranate peel showed higher amount of-polyphenol (22.05±1.72 GAE/g), bitter 

(12.81±3.07 %), flavonoid (3.06 ±0.63 mg quercetin equivalent/g), carbohydrate 

(19.46±1.21%) while aqueous extract showed tannin (16.68±2.81%) and saponins 

(22.36±2.17), in more quantity in comparison with other extracts (Table 1, Fig. 1). The 

antioxidant potential was measured in terms of IC50. The maximum antioxidant activity 

was reported for ethanolic extract (0.014±0.01 mg/ml) followed by aqueous extract 

(0.023±0.01) whereas the petroleum ether fraction showed minimum (0.22±0.12) activity. 

The presence of reducing sugar was not observed in any of the extracts. Results revealed 
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that ethanolic extraction was the most efficient method for extracting bioactive 

compounds from pomegranate peel in comparison to aqueous and petroleum ether 

extracts. 

 Gas chromatography-Mass spectrometry (GC-MS) analysis  

GC-MS analysis revealed the presence of various biologically active chemical 

compounds in pomegranate peel extracts (Fig. 2). The GC–MS chromatogram of the 

Petroleum ether extract of peel demonstrated one peak representing the presence of one 

phytochemical constituent (Table: 2) and the ethanol extract of pomegranate peel showed 

eight peaks representing the presence of eight phytochemical components (Table: 3). In 

both the extract, the Diethyl phthalate was the major phytochemical constituent. The GC–

MS chromatogram of the aqueous extract of peel showed five peaks indicating the 

presence of five phytochemical constituents. The major phytochemical constituent was 5-

(Hydroxymethyl) -2- (dimethoxy methyl) furan (Table: 4). 

 

4. Discussion 

 

Despite being shown to have more antioxidant properties than the fruit's edible portions, the 

pomegranate peel is still regarded as a byproduct in the food and beverage sectors (Fischer et 

al., 2011). When compared to other fruit parts, the peel has found to be rich in phenolic 

components (Akhtar et al., 2015). It is the primary source of bioactive substances such as pro-

anthocyanidins, ellagitannins, and flavonoids. Ellagitannins are the primary class of phenolic 

compounds; the main chemicals found inside include punicalagins and ellagic acid (Khalil et 

al., 2018; Fischer et al., 2011). 

The conventional method (maceration, Soxhlet extraction, and steam distillation) and 

nonconventional methods (pressurized liquid extraction, microwave-assisted extraction, 

supercritical fluid extraction, ultrasound-assisted extraction, and steam distillation) can be 

used to extract natural compounds (Chemat et al., 2017; Rostagno and Prado, 2013). In 

present study, three different solvents (Pertoleum ether, Ethanol and Distilled Water) were 

used for isolation and identification of phytochemicals by Soxhlet method. Ethanolic extract 

of peel of pomegranate fruit was found to be richer source of various bioactive compounds 

during the current study. Quantity and type of the extracted phytochemicals varies according 

to the solvent used for their extraction. The profile of phenolic compounds and biological 

activity of pomegranate peel extracts depend critically on the type of solvent used (Tamborlin 

et al., 2020). Water or its hydroalcoholic mixtures are suitable for isolation of phenolic 

compounds due to their polar nature (Venkataramanamma et al., 2016; Singh et al., 2014). 

The concluding chemical profile of the extract is determined by the type of extraction solvent 

utilised during the process. As a result, the extracted substances' bioactivity will be greatly 

impacted by both their absolute and relative concentrations (Sumere et al., 2018). When 

punicalagin was extracted from pomegranate peels using several kinds of solvents, such as 

ethyl acetate, ethanol, and methanol, significant variations were seen; these variations also 

had an impact on the antioxidant activity of the extracts (Khalil et al., 2018). According to 

Kartikaran and Vidya (2019), aqueous extract of the peel of pomegranate fruit has the highest 

amount of phytochemicals, such as phenols, glycosides, flavonoids, terpenoids, proteins, 

carbohydrates, and amino acids while pomegranate peel extracts containing ethanol and 

acetone were the most effective at inhibiting the development of bacteria. Muhammad et al., 

(2023) dried the pomegranate peel by different method and found that solar dried powder of 

pomegranate peel possess highest nutritional values in comparison to other powders. 

In our study, variable amount of phytocomponents such as alkaloids, proteins, polyphenols, 

flavonoid, carbohydrate, bitter, tanins, saponins and antioxidants were obtained for each 

solvent after quantitative estimation of different extracts of pomegranate peel.  According to 



Arti Khati/ Afr.J.Bio.Sc. 6(13) (2024) 2232-2246                                      Page 2237 to 15 
 

Segura et al., (2005) numerous investigations have revealed that different plant parts of 

pomegranate contain a variety of chemical components, including flavonoids, phenols, 

terpenes, alkaloids, acids, sugars, and other substances. Similar to catechin, pomegranate peel 

extract effectively scavenged DPPH radicals. It is possible that the peel extract also had the 

potential to donate protons and worked in conjunction with many hydroxyl groups to stabilise 

free radicals (Nair et al., 2016). Due to their capacity to induce leakage in cell membrane by 

precipitation  of protein, which leads to lysis of the cell and ultimately death of cell, the 

polyphenolic and tannin components of pomegranate fruit peel extracts has been proposed to 

have antibacterial action (Elshafie et al., 2021). According to Yassin et al., (2021), 

methanolic extract of pomegranate fruit peel had the greatest polyphenolic content (277.8 mg 

of GAE/g) while the aqueous extract of pomegranate had the lowest polyphenolic content 

(159 mg GAE/g). The hydromethanolic extract analysis of pomegranate fruit peel revealed 

that it’s total phenolic content, DPPH, and FRAP antioxidant test were 1577.65 mg/g GAE, 

54 μg/ml, and 483.24 mM respectively and phenolic compound viz. punicalagin, ellagic acid, 

and gallic acid were most abundant in the extract (Ghasemi et al., 2023). 

Pomegranate peels have various possible health advantages and are rich in bioactive elements 

such as quercetin, catechin, antioxidants, vitamins and minerals (Pirzadeh et al., 2020). These 

compounds plays important role in maintaining health and offer protection against certain 

chronic diseases like cardiovascular disease, diabetes and some cancers (Gull et al., 2023). 

Making almost half of the pomegranate's weight, the peel contains flavonoids, tannins, and 

phenolics with antibacterial qualities. These components have the power to eliminate free 

radicals and inhibit lipid oxidation in fatty meals (George et al., 2019). Due to higher 

phenolic content and crude fibre content, pomegranate peel offers several health advantages, 

including antibacterial, antihypertensive, antioxidant, antilipidemic, and anti-diabetic effects 

(Ain et al., 2023; Ranjitha et al., 2018). Flavonoids have been shown to have potent 

antioxidant properties according to a recent study that looked at their health benefits 

(Derakhshan et al., 2018). Pomegranate peel extract has been found useful in prolonging the 

shelf life of several kinds of food goods (Akhtar et al., 2015). According to Belal et al. 

(2020), Polyphenols,  flavonoids and tannins content present in pomegranate peel reduce 

oxidative stress and have a neuroprotective impact by blocking TNF-α, IL-1β, and NO in 

microglia cells. Presence of ellagic, gallic, and other phenolic components provide wound-

healing properties to pomegranate peel (Hayouni et al., 2011).  

In our study, GC-MS study of different extracts of pomegranate peel demonstrated the 

presence of various biologically active chemical compounds. The GC–MS chromatogram of 

the ethanol extract of pomegranate peel demonstrated maximum peaks among the three 

extracts. Diethyl phthalate was the major phytochemical constituent in both petroleum ether 

extract and ethanolic extract while 5-(Hydroxymethyl) -2- (dimethoxy methyl) furan was 

major phytochemical of the aqueous extract of pomegranate fruit peel. Our results were 

supported by the study of Hanafy et al. (2021) who observed the presence of 23 components 

in methanolic extract and 31 components in the ethanolic extract during GC-MS analysis and 

5-hydroxymethylfufural was the main constituent in both methanolic and ethanolic extracts. 

Similarly Yassin et al. (2021) reported 5-Hydroxymethylfurfural as an importants active 

ingredient in GC–MS study of the methanolic extract and acetonic extract of pomegranate 

peel. Ethyl acetate extract of pomegranate peel revealed the presence of 5-

hydroxymethylfurfural and 4-fluorobenzyl alcohol in highest ratio during the GC-MS 

analysis (Barathikannan et al., 2016). According to the investigation carried out by Arkan and 

Taiba, (2021) on the salami variety, ethanolic extract of pomegranate peel comprised 28 

different chemical components and 2H-Pyran-2-one, hexadecanoic acid, and ethyl ester were 

found in highest ratio. GC-MS analysis ethyl acetate extract of P. granatum peel revealed the 

presence of 20 chemical compounds, the most prominent of which were Pyrogallol followed 
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by Hydroxymethylfurfural-5 and D-Allose (Sangeetha and Vijayalakshmi, 2011). According 

to Ashok and Vijayalakshami's (2011) GC-MS investigation, the ethylene extract of 

pomegranate peel includes 26 different chemical components, such as glycerin, guanosine, 

and pyrogallocallol in higher amount. 

Diethyl phthalate (DEP) is a synthetic compound that is used extensively in many different 

industries. It is primarily used in the manufacturing of plasticizer, toothbrushes, car parts, 

tools, toys, cosmetics, food packaging, insecticides, and medications like aspirin. 

Furthermore, it plays a number of functions such as neurotoxic and teratogenic agent (NCBI, 

2023). Another important compound identified in our study is 4H-Pyran-4-one 2 3-dihydro-3 

5-dihydroxy-6, which comes under category of pyrans, which play an important role in 

agriculture as antimicrobial agent, root growth promoter for plants, soil quality improver, 

biostimulator of soil, foliar fertilizer, and nematicide (Wei et al., 2010). In addition, it is 

utilized for the purpose of sterilization, as food additives and smoke flavoring (Li et al., 2017; 

Gomez et al., 2021). According to Mohammed et al. (2016), 5-hydroxymethylfufural has 

antioxidant activity, whereas 4HPyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- possesses 

laxative, antibacterial, and antioxidant properties. Similarly, Nafea et al. (2011) studies 

demonstrated HMF's bactericidal efficacy to varying degrees against a wide range of 

microorganisms. According to earlier reports, the antifungal action of pomegranate extracts is 

most likely associated with the molecule 4HPyran-4-one, 2, 3-dihydro-3, 5-dihydroxy-6-

methyl (Teoh and Mashitah, 2016). Prior research has indicated that the phytochemicals such 

as Furfural, 5-hydroxymethylfurfural, γ-Sitosterol,  2-furancarboxaldehyde, 5-methyl, 4H-

Pyran-4-one, 3,5-dihydroxy-2-methyl, Hexadecanoic acid, methyl ester, and Octadecanoic 

acid found in pomegranate peels that were identified using GC-MS analysis may have 

antioxidant and antiproliferative properties (Ismail et al., 2021; Zhu et al., 2021; Isbilen et al., 

2018; Amaechi et al., 2017). 

A recent study demonstrated that due to presence of antioxidant and antimicrobial 

compounds, pomegranate peel extract, both aqueous and ethanolic, reduced microbial flora 

number during cold storage, preserved the product's appearance, quality, and stability, and 

extended the product's shelf life in products such as bighead carp fillets (Zhuang et al., 2019), 

Ready-to-cook breaded fish sticks' (Panza et al., 2021), chicken nuggets (Bashir et al., 2022) 

etc. 

Research indicates that pomegranate peel byproducts will provide a creative and sustainable 

solution to prevent food degradation and plant infections. It is a good substitute for synthetic 

pesticides because of its great effectiveness and broad-spectrum activity against bacteria, 

fungus, and viral diseases (Belgacem et al., 2021). Citrus fruit post-harvest invasion by green 

and blue mould can be controlled by using its antifungal qualities. It was noted that 

pomegranate fruit peel extracts were efficient against Penicillium digitatum, and for complete 

control of green mould in citrus fruits, it was advised to utilise pomegranate peel extract 

sanitizers to disinfect storage rooms and recirculated water in packing houses (Pangallo et al., 

2021). Various researches suggested that the extract from pomegranate peel is a good source 

of bioactive components, such as minerals, phenolic acids, flavonoids (anthocyanins), and 

hydrolyzable tannins (gallic acid), that are essential to the fruit's biological activity. Given 

their well-established chemical properties and ethnobotanical relevance, the macromolecules 

present in pomegranate peel and peel extract have been proposed as alternatives to synthetic 

nutraceuticals, food additives, and chemo-preventive agents (Azmat et al., 2024). 

In general fruit peels are regarded as a waste material and used as a fertilizer to nourish the 

soil. Peels of pomegranate contain various phytochemicals and polyphenolic compound due 

to which it possess various medicinal properties and can be used for treatment of various 

human as well as plant diseases. Our study showed the presence of various phytochemicals in 

variable amount in different extracts. It also showed the abundance of Diethyl phthalate, 4H-
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Pyran-4-one 2 3-dihydro-3 5-dihydroxy-6 and 5-(Hydroxymethyl) -2- (dimethoxy methyl) 

furan in pomegranate peel, which possess medicinal and industrial benefits. 

 

 
Figure 1: Graph showing comparative quantitative estimation of Phytochemical 

constituents in various extracts of Pomegranate peel 
 

 
Figure 2: GC-MS chromatogram of Pomegranate peel extracts 

 

Table 1: Results of quantitative estimation of Phytochemical constituents in various 

extracts of Pomegranate peel 
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Name 

(GAE/

g) 

mg 

querce

tin 

equival

ent/g 

(%) (%) 

mg of 

caffein

e 

equival

ent/g 

(%) (%) (%) 
(mg/ml

) (IC50) 

Petrol

eum 

ether 

extrac

t 

4.39±0

.52 

0.57±0.

13 

2.11±

1.12 

2.89±

0.81 
2±0.57 

1.25±

0.47 

3.92±

0.75 

17.32±1.

35 

0.22±0.

12 

Ethan

ol 

extrac

t 

22.05±

1.72 

3.06 

±0.63 

12.81

±3.07 

12.58

±1.08 

0.11±0.

10 

17.72

±2.59 

2.48±

0.33 
19.46±1.

21 

0.014±0

.01 

Aque

ous 

extrac

t 

4.44±0

.91 

0.46±0.

20 

8.31±

0.51 
16.68

±2.81 

0.07±0.

05 

22.36

±2.17 

3.5±0

.26 

12.37±1.

11 

0.023±0

.01 

 

Table 2: Retention time and phytochemical compounds identified in petroleum ether 

extract of Pomegranate peel through GC-MS technique 

Peak R.Time Area Area% Name 
Molecular 

Formula 

Molecular 

Weight 

(g/mol) 

1 5.555 
2880 

18 
100 Diethyl Phthalate C12H14O4 222.24  

    288018 100       

  

Table 3: Retention time and phytochemical compounds identified in ethanolic  extract of 

Pomegranate peel through GC-MS technique 

Peak R.Time Area Area% Name 
Molecular 

Formula 

Molecular 

Weight 

(g/mol) 

1 8.671 366 14 1.98 
4H-Pyran-4-one 2 3-

dihydro-3 5-dihydroxy-6 
C6H8O4 144.12 

2 9.514 30724 1.66 Estragole C10H12O 148.20 

3 13.115 85896 4.65 
Cycloheptasiloxane, 

tetradecamethyl- 
C14H42O7Si7 519.08 

4 14. 134 15372 0.83 Kessane C15H26O 222.37 

5 14.668 1409236 76.34 Diethyl Phthalate C12H14O4 222.24 

6 15.09 133133 7.21 
Cyclooctasiloxane, 

hexadecamethyl- 
C16H48O8Si8 593.23 

7 16.79 100588 5.45 
Cyclononasiloxane, 

octadecamethyl- 
C18H54O9Si9 667.39 

8 18.306 34484 1.87 
Cyclodecasiloxane, 

eicosamethyl- 
C20H60O10Si10 741.54 

  1846047 100    
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Table 4: Retention time and phytochemical compounds identified in aqueous extract of 

Pomegranate peel through GC-MS technique 

Peak R.Time Area Area% Name 
Molecular 

Formula 

Molecular 

Weight 

(g/mol) 

1 7.716 361505 6.39 Methyl 2-furoate  C6H6O3  126.11 

2 8.675 1155830 20.42 
4H-Pyran-4-one 2 3-

dihydro-3 5-dihydroxy-6 
C6H8O4 144.12 

3 9.896 501788 8.86 5-Hydroxymethylfurfural C6H6O3 126.11 

4 10.789 2252397 39.79 
5-(hydroxymethyl)-2-

(dimethoxymethyl)-furan 
C8H12O4 172.18 

5 14.663 1389766 24.55 Diethyl Phthalate C12H14O4 222.24 

    5661286 100       

  

5. Conclusion 

 

The current study demonstrated the occurrence of various bioactive components with 

antioxidant potential in various extracts of pomegranate peels. Our findings demonstrated that 

the composition, quantity and biological activities of different phytochemicals were 

influenced by various solvents used. By identifying antioxidant compounds such as 4H-

Pyran-4-one 2 3-dihydro-3 5-dihydroxy-6, the potential biological and pharmacological 

significance of the peel extracts might be ascertained. This indicates that pomegranate peel 

may be a source of beneficial antioxidant compounds and creates new opportunities for 

cutting-edge medicinal industry. To fully understand the potential of pomegranate peels, 

additional research is required. 
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