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ABSTRACT: 

Background: Pomegranate is a highly valued 

functional food due to its numerous health benefits. 

Different fruit parts, like seeds, juice, root, leaves 

and bark are used for medicinal purposes. People 

consume the edible parts fresh or as juices, canned 

drinks, or in jams and jellies. Its versatility extends 

to medicine, cosmetics, and food seasoning. 

Studies show it offers various health advantages, 

acting as an antioxidant, promoting nitric oxide, 

and exhibiting properties like antihypertensive, 

antiviral, antibacterial, anticandidal, and anticancer 

effects and much more. Researchers are focusing 

on refining extraction methods to yield extracts rich 

in specific polyphenols with sustained biological 

activity from different fruit parts. Clinical research 

basically targets pg extracts and juice use in human 

health. Overall, ongoing research highlights the 

diverse medical benefits of this plant. 

Materials and methods: In this various new 

advanced with traditional methods for extraction of 

pomegranate plant are discussed such 

asSupercritical fluid extraction (SFE), Microwave 

assisted extraction (MAE), Ultrasonic assisted 

extraction (UAE), Pulsed electric field extraction 

(PEF), Enzyme assisted extraction (EAE)and the 

traditionally used Manual method, blending 

method, bowl method, dehydration method, cold 

pressing rolling method. 

Discussion:In this review found that the both 

clinical as well as preclinical studies shows the 

effectiveness of plant whereas, Pomegranate is rich 

in various compounds like polyphenols, alkaloids, 

and vitamins, which possess strong abilities to 

counteract free radicals. These radicals causes 

oxidative stress and which can lead to many 

chronic diseases such as sugar diseases, diseases of 

cancer, atherosclerosis, Alzheimer's, kidney and 

liver issues, pain, and other degenerative 

conditions. By further study we can explore more 

properties and leading to new formulation 

development for multiple disease treatment using 

advanced dosage formulation techniques.  

Conclusion:The concentrated pomegranate juice or 

standardized extract capsules make it convenient 

for people to harness the numerous health benefits 

this fruit offers. But before plant ingredients can be 

transformed into pharmaceuticals, conducting 

clinical trials is imperative to establish their safety 

and efficacy. 

Keywords: pg. - punica granatum, pomegranate, 

and pp.-pomegranate peels. 

  

I. INTRODUCTION: 
Pomegranates, scientifically known as 

Punica granatum (Pomegranate), are native to Iran, 

thriving in arid and semi-arid regions due to their 

adaptability to harsh ecological conditions. In 

regions like Sawi and Yazd in Iran, over 764 

distinct varieties of pomegranates have been 

gathered, each showcasing unique fruit traits like 

taste, color, size, time required for ripening, and 

avoidance for diseases. This plant can be divided 

into different parts, such as seeds, juice, bark, 

leaves, flowers, and roots. Each of these parts has 

unique characteristics, both in terms of their 

chemical makeup and their effects on living 

organisms. The edible fruit is typically round, 

roughly 5-12 cm wide, with a thick, hexagonal, red 

skin housing around 600 seeds, each surrounded by 

juicy pulp called aryl, which can range from white 

to dark red or purple. The Quran refers to 

pomegranates twice, considering them a symbol of 

divine creation, while ancient Greek mythology 

associates them with the fruit of death.  

The Punica granatum plant is widely grown in 

many regions, including the Middle East, 

Caucasus, North and tropical Africa, the Indian 

subcontinent, Central Asia, parts of Southeast Asia, 

and the Mediterranean area.  
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Fig. 01 

 

―A goblet of juice and clusters of seeds with 

sarcotesta inside the Punica granatum fruit have 

been discovered as the fruit split open.‖ 

 

History: 

Pomegranates have a rich history of 

cultivation spanning millennia in regions like the 

Middle East, India, the Mediterranean, California's 

Central Valley, and Arizona. Evidence suggests 

their cultivation as early as 5000 BC, marking them 

among the earliest fruit trees grown in the eastern 

Mediterranean. Archaeological discoveries of 

carbonized pomegranate remains in sites like Hala 

Sultan Tekka in Cyprus, Tiryns, Tell es-Sultan 

(Jericho), and in Egyptian tombs indicate their 

ancient significance=. 

The fruit's status as a luxury item is 

highlighted by its presence in the Uluburun 

shipwreck alongside perfume, ivory, and gold 

jewelry, dating back to the 14th century BC. Elite 

residences of the Late Bronze Age also yielded 

archaeological evidence supporting the 

pomegranate's esteemed status. Its introduction to 

Southeast Asia, southern China, and its popularity 

in Afghanistan's Kandahar region reflects its 

widespread cultivation along trade routes like the 

Silk Road and by sea traders. 

Despite not being native to Korea or 

Japan, pomegranates have flourished there, leading 

to the development of numerous varieties. Their 

ornamental value, including distinctive flowers and 

twisted bark on mature trees, has made them 

popular choices for bonsai. While they were 

introduced to the Caribbean and the Americas by 

Spanish settlers, they were less common in British 

colonies. 

The pomegranate's significance is 

underscored by its inclusion in cultural symbols, 

such as the pomegranate featured on the Spanish 

coat of arms representing the Kingdom of Granada. 

Historical references emphasize its value, with 

quotes highlighting its careful planting and its 

utility described as most beneficial among trees, as 

noted by Dr. Fothergill. 

 
Fig.02 

 

Etymology –  

  In Medieval Latin, the term 

"pomegranate" finds its roots in "pomum," meaning 

"apple," and "granatum," signifying "seeded." This 

name likely originated from the Old French term 

"pomme-grenade," reflecting the fruit. Early 

English referred to pomegranates as "Grenada 

apples," a term now only retained in heraldic coats 

of arms. 

 

Description – 

The pomegranate, small trees reaching 

heights of 5-10 meters ( 16-13 feet), boasts 

numerous thorny branches and remarkable 

longevity, with specific examples in France living 

up to 200 years. Its leaves, positioned opposite or 

nearly so, are shiny, slender, oblong, measuring 3 

to 7 centimeters long and 2 centimeters wide. 

Featuring vibrant red flowers about 3 centimeters 
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(1 1/4 inches) wide, these blooms typicallycontain 

three to seven petals. Some sterile variations of this 

plant are exclusively cultivated for their ornamental 

flowers. 

 

 

Scientific classification: 

                                       Kingdom                                  Plantae 

             Clade                Tracheophytes 

             Clade              Angiosperm 

             Clade                                        Eudicots 

                                        Clade                                        Rosids 

             Order         Myrtales 

              Family            Lyrthraceae 

                                       Genus                                       Punica 

             Species      punica granatum 

 

Biological name of the pomegranate is – Punica 

granatum 

Synonym - 

- Granatum punicum St.-Lag. 

- Punica grand flora hort. ex Steud. 

- Punica nana L. 

- Punica Florida Salisb. 

- Rhoea punica St.-Lag. 

- Punica spinosa Lam. 

These names represent various classifications or 

nomenclatures for the pomegranate plant, denoting 

different species or variations within the Punica 

genus 

 

Benefits –  

1. High in iron 

2. Anticancer 

3. Improve skin quality - for acne, dry skin, oily 

skin,  

4. Protect against osteoarthritis 

5. vitamin C and potassium are high 

6. Helps fight Nausea and Morning Sickness 

7. Dental protection 

8. Potent Anti- inflammatory 

9. Anti- aging 

10. Destroys intestinal worms 

11. Soothes stomachache 

12. Useful for curing fever 

13. It helps in lowering of the cholesterol 

14. It helps in lowering of blood pressure 

15. Improve Erectile Dysfunction 

16. Helps improve memory 

17. Immune system booster 

18. Grate for pregnant women helps in neonatal 

care 

19. Aphrodisiac 

20. Potential to reduce PSA( prostate- specific 

antigen) levels 

21. Keeps Alzheimer's at bay 

22. Blood thinner 

23. Artery protection 

24. Anemia relief 

25. Fight diabetes 

26. Diarrhea & dysentery 

27. Poor appetite 

28. Loss of voice 

29. Intestinal worms 

30. Antioxidant powerhouse  

31. Improves sexual health 

32. Enhances physical performance and post 

exercise recovery 

33. Strengthens bones & boost muscle 

power,Stress & depression 

 

Different parts : 

 Fruit: 

 
Fig.03 

 

The pomegranate fruit comprises 

numerous seeds enclosed in a white shell, 

encompassed by a thick pericarp skin that 

constitutes nearly half of the fruit's weight. The 

remaining 50% consists of the embryo (40%) and 

seeds (10%). Despite their small size, and the seeds 

having 20% oil, contributing just 10% of weight of 
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fruit. Pomegranates are notably rich in 

polyphenols, with pomegranate juice showcasing 

significantly higher polyphenol concentrations 

compared to juices from fruits like apples, oranges, 

cherries, or grapes. 

 

 

 Pomegranate seeds : 

 

 
Fig.04 

 

Pomegranate seed oil : 

 
Fig.05 

 

 Pomegranate bark : 

 
Fig.06 

 

 Rind of pomegranate: 

 
Fig.07 

 

 Root of pg plant : 

 
Fig.08 

 

 Stem of the pg plant : 

 
Fig.09 
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 Leaf of the pg plant : 

 
Fig.10 

 

 

 Flower of the pomegranate plant : 

 
 

Fig.11 

 

 Pomegranate juice :  

 
Fig.12 

Plant components along with the Constituents– 

[10] 

1. Pomegranate juice :  

Pomegranate juice is made from the fruit of the 

pomegranate tree, known for its sweet, tangy flavor 

and deep red color. The juice contains various 

constituents, including:  

 Antioxidants: Pomegranate juice is rich in 

antioxidants, particularly polyphenols like 

flavonoids and tannins. These compounds help 

protect the body from damage caused by free 

radicals. 

 Vitamins: It's a good source of vitamins, 

especially vitamin C, which boosts the immune 

system and promotes skin health. 

 Minerals: Pomegranate juice contains minerals 

like potassium, which is crucial for 

maintaining proper heart and muscle function, 

as well as small amounts of other minerals like 

calcium and iron. 

 Punicic acid: This is a type of conjugated 

linoleic acid (CLA) found in pomegranate 

seeds. It's believed to have potential health 

benefits, including anti-inflammatory 

properties. 

 Sugar: Pomegranate juice contains natural 

sugars like fructose and glucose, which 

contribute to its sweetness. 

 Fiber: While the juice lacks the fiber content 

found in the seeds and membranes of the fruit, 

there might be some dietary fiber present in the 

juice, albeit in smaller amounts. 

 Anthocyanins, glucose, organic acid, ascorbic 

acid, EA, ETs, Gallic acid,  catechin,  Caffeic 

acid,quecertin,  rutin, minerals 

 

2. Pomegranate seed oil:  

Pomegranate seed oil, derived from the seeds of the 

pomegranate fruit, is known for its various 

constituents that contribute to its health and beauty 

benefits. Some of the key constituents found in 

pomegranate seed oil include: 

 Fatty Acids: Pomegranate seed oil is rich in 

fatty acids, particularly punicic acid (omega-5 

fatty acid), which is unique to pomegranates. 

Punicic acid is believed to have potent anti-

inflammatory properties and contributes 

significantly to the oil's overall benefits. 

 Phytosterols: These compounds are similar to 

cholesterol in structure and can help support 

healthy skin by promoting collagen production 

and reducing inflammation. 

 Tocopherols (Vitamin E): Pomegranate seed 

oil contains tocopherols, including alpha-
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tocopherol, a form of vitamin E. Vitamin E is 

an antioxidant that helps protect skin cells 

from damage caused by free radicals and UV 

radiation. 

 Phenolic Compounds: Pomegranate seed oil 

contains phenolic compounds like flavonoids 

and tannins, which possess antioxidant and 

anti-inflammatory properties. 

 Conjugated Linolenic Acid (CLA): Alongside 

punicic acid, pomegranate seed oil may 

contain other conjugated linolenic acids, which 

are beneficial for skin health and inflammation 

reduction. 

 linoleic acid ,oleic acid, stearic acid, punicic 

acid,,eleostearic acid, catalpic acid. 

 

3. Pomegranate peel:  

The pomegranate peel, often discarded, is a rich 

source of various constituents that possess several 

potential health benefits. Some of the key 

constituents found in pomegranate peel include: 

 Luteolin, quercetin, kaempferol, gallagic, EA 

glycosides, EA, punicalagin, 

punicalin,pedunculagin 

 Polyphenols: Pomegranate peel is abundant in 

polyphenols, including ellagitannins such as 

punicalagins and punicalins. These compounds 

are potent antioxidants that contribute 

significantly to the peel's health-promoting 

properties. 

 Flavonoids: Quercetin, kaempferol, and other 

flavonoids are present in pomegranate peel. 

These compounds have antioxidant and anti-

inflammatory properties. 

 Triterpenoids: Compounds like ursolic acid 

and oleanolic acid are found in the peel, which 

exhibit potential anti-cancer, anti-

inflammatory, and hepatoprotective (liver-

protecting) properties. 

 Pectin and Fiber: Pomegranate peel contains 

pectin and dietary fiber, which can aid in 

digestion and promote gut health. 

 Vitamins and Minerals: While in smaller 

amounts compared to the flesh of the fruit, the 

peel contains some vitamins (like vitamin C) 

and minerals (such as potassium) that 

contribute to its nutritional value. 

 Essential Oils: Pomegranate peel also contains 

trace amounts of essential oils that contribute 

to its aroma and might have certain health 

benefits. 

 

 

 

4. Pomegranate leaves:   

The pomegranate peel, often discarded, is a rich 

source of various constituents that possess 

several potential health benefits. Some of the 

key constituents found in pomegranate peel 

include: 

 Ea;fatty acid 

 Polyphenols: Pomegranate peel is abundant in 

polyphenols, including ellagitannins such as 

punicalagins and punicalins. These compounds 

are potent antioxidants that contribute 

significantly to the peel's health-promoting 

properties. 

 Flavonoids: Quercetin, kaempferol, and other 

flavonoids are present in pomegranate peel. 

These compounds have antioxidant and anti-

inflammatory properties. 

 Triterpenoids: Compounds like ursolic acid 

and oleanolic acid are found in the peel, which 

exhibit potential anti-cancer, anti-

inflammatory, and hepatoprotective (liver-

protecting) properties. 

 Pectin and Fiber: Pomegranate peel contains 

pectin and dietary fiber, which can aid in 

digestion and promote gut health. 

 Vitamins and Minerals: While in smaller 

amounts compared to the flesh of the fruit, the 

peel contains some vitamins (like vitamin C) 

and minerals (such as potassium) that 

contribute to its nutritional value. 

 Essential Oils: Pomegranate peel also contains 

trace amounts of essential oils that contribute 

to its aroma and might have certain health 

benefits. 

 

5. Pomegranate flower :  

Pomegranate flowers, though less 

commonly utilized compared to other parts of the 

pomegranate tree, contain constituents that 

contribute to their potential medicinal properties. 

However, comprehensive scientific studies 

specifically focusing on the constituents of 

pomegranate flowers are somewhat limited. Here 

are some of the constituents found in pomegranate 

flowers: 

 Polyphenols,  punicalagin  punicalin,EA 

 Flavonoids: Like other parts of the 

pomegranate tree, pomegranate flowers 

contain flavonoids such as quercetin and 

kaempferol. Flavonoids are known for their 

antioxidant and anti-inflammatory properties. 

 Tannins: Pomegranate flowers contain tannins, 

including ellagitannins. These compounds 

contribute to the astringent properties of the 
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flowers and might have potential health 

benefits. 

 Anthocyanins: These pigments are responsible 

for the red to purple coloration in certain 

pomegranate flower varieties. Anthocyanins 

are known antioxidants and might contribute to 

the flower's potential health effects. 

 Phenolic Compounds: Various phenolic 

compounds, such as phenolic acids, are present 

in pomegranate flowers. These compounds 

have antioxidant properties and might 

contribute to the overall health benefits. 

 

6. Pomegranate roots and bark : 

Pomegranate roots and bark, although less 

commonly used compared to other parts of the tree, 

contain constituents that contribute to their 

potential medicinal properties. However, scientific 

studies specifically focusing on the constituents of 

pomegranate roots and bark are limited compared 

to other parts of the plant. Here are some 

constituents found in pomegranate roots and bark: 

 Tannins: Pomegranate roots and bark contain 

tannins, including ellagitannins. These 

compounds are known for their astringent 

properties and might have potential health 

benefits. 

 Alkaloids: Some studies suggest the presence 

of alkaloids in pomegranate roots and bark. 

Alkaloids are a diverse group of compounds 

found in many plants, some of which may have 

pharmacological effects. 

 Polyphenols: Similar to other parts of the 

pomegranate tree, roots and bark may contain 

polyphenolic compounds, including flavonoids 

and phenolic acids, which have antioxidant and 

potentially other health-promoting properties. 

 Terpenoids: While there's limited information, 

terpenoids could potentially be present in 

pomegranate roots and bark. Terpenoids are 

diverse compounds found in plants and have 

various biological activities. 

 

 

Constituent chemistry –  

1. Polyphenols 

:  
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2. Anthocynosides :  

 
 

 

 

 

3. Flavonoid and alkaloids :  
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II. TECHNIQUES AND METHODS FOR 

EXTRACTION: 
Extraction involves the separation and 

retrieval of specific substances from plant material 

through solvents, adsorption membranes, and 

instrumental techniques. It's a process that shifts 

meaning from solid to liquid phases. Utilizing 

various extraction methods, the target substance is 

isolated from the mixture by dissolving in 

interaction of the solvent. Initially it can be solid or 

liquid. Different extraction techniques are applied 

based on the nature of the raw material used. 

 

 Pomegranate Juice Extraction: 

1. Manual Juicing: Cut the pomegranate in half 

and manually squeeze or press the halves to 

extract juice. This method is suitable for small 

quantities. 

2. Citrus Juicer: Use a citrus juicer or reamer to 

extract juice from the pomegranate. This is 

more efficient for larger quantities. 

3. Blender Method: Blend the arils (seed sacs) 

and then strain the mixture to separate the juice 

from the pulp. This method retains more of the 

fruit's nutrients. 

 
Fig.13 

 

 Pomegranate Aril (Seed) Extraction: 

1. Method: Submerge a halved pomegranate in a 

bowl of water and gently tap the back with a 

spoon to release the seeds. The seeds will sink, 

and the pith Underwaterwill float, making 

separation easier. 

2. Rolling Method: Roll the whole pomegranate 

on a countertop before cutting it open. This 

helps loosen the seeds, making extraction 

easier. 

3. Bowl Method: Hold a pomegranate half over a 

bowl, seed side down, and tap the back with a 
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wooden spoon to release the seeds into the 

bowl. 

 Pomegranate Peel Extraction (for Zest or 

Extract): 

Grater: Use a fine grater to zest the outer peel of 

the pomegranate. This is useful for adding 

citrusy flavor to dishes. 

Infusion: Infuse the peel in liquids like vinegar or 

alcohol to create pomegranate extracts for 

culinary use. 

 Pomegranate Molasses Extraction: 

Reducing Juice: Simmer pomegranate juice on low 

heat until it thickens into a syrupy consistency. 

This concentrated liquid is known as 

pomegranate molasses. 

 Pomegranate Seed Oil Extraction: 

Cold Pressing: Extract oil from pomegranate seeds 

using a cold-press method. This is often done 

commercially and yields pomegranate seed oil, 

which is used in cosmetics and culinary 

applications. 

 Pomegranate Concentrate Extraction: 

Reducing Juice: Similar to making molasses, you 

can reduce pomegranate juice to create a 

concentrated form suitable for use in sauces, 

dressings, or beverages. 

 

 Pomegranate Powder Extraction: 

Dehydration: Dry pomegranate arils or juice to 

create pomegranate powder. This can be done using 

a food dehydrator or low-temperature oven. 

 

Advanced techniques: 

1. SUPERFICIAL FLUID EXTRACTION 

(SFE): This method involves using supercritical 

carbon dioxide as a solvent to extract bioactive 

compounds from pomegranate seeds, such as 

antioxidants or polyphenols. The supercritical CO2 

acts as a solvent under specific pressure and 

temperature conditions, effectively extracting 

desired compounds without leaving residual 

solvents.[32] 

 
Fig.14 

 

2. MICROWAVE ASSISTED 

EXTRACTION (MAE): it employs microwave 

energy to heat the pomegranate material and 

enhance the extraction process. By applying 

microwaves, it facilitates the breakdown of cell 

structures, aiding in the extraction of compounds 

like polyphenols, anthocyanin’s, or enzymes in a 

shorter time compared to conventional 

methods.[33] 

 

 
Fig.15 
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3. ULTRASOUND ASSISTED 

EXTRACTION (UAE): This method utilizes 

high-frequency ultrasound waves to disrupt cell 

walls, allowing the release of bioactive compounds. 

The cavitation effect created by ultrasound helps 

break down the plant material, thereby improving 

extraction efficiency and reducing extraction time. 

 

 
Fig.16 

 

4. PULSED ELECTRIC FIELD 

EXTRACTION (PEF): involves applying short 

pulses of high-voltage electricity to the 

pomegranate material. This disrupts cell 

membranes, enhancing the extraction of 

compounds. It's known for maintaining the quality 

of extracted compounds due to its minimal thermal 

effect. 

 

 
Fig.17 

 

 

5. ENZYME ASSISTED EXTRACTION 

(EAE): Enzymes, such as pectinase or cellulose, 

can be used to degrade the cell walls of 

pomegranate seeds, facilitating the release of 

bioactive compounds. This method is particularly 

effective in extracting high molecular weight 

compounds like polysaccharides or proteins. 
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Fig.18 

 

schematic diagram for enzyme-assisted 

microwave extraction (EMAE): A) dried PP 

powder; B) pre-treatment of Viscozyme L; C) 

optimization of microwave-assisted extraction at 

optimized conditions; D) The mechanism of action 

for the extraction of phenolics from PP using 

cellulolytic enzyme-assisted microwave extraction 

(EMAE); E) filtration; F) centrifugation; G) 

purified PP phenolic extract; H) analysis of total 

phenolic content (TPC) and antioxidant activity 

(AOA) 
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Different Therapeutic activities by punica 

granatum 
Fermented pomegranate juice showcases 

antioxidant properties, while extracted 

pomegranate flower juice might contribute to 

lowering blood sugar and lipid levels. The 

flavonoids and tannins present in pomegranate 

juice are thought to impede cancer cell growth. 

Flavonoids from pomegranate extract exhibit 

estrogenic activity. Compounds like luteolin and 

naringenin display hormone-like actions similar to 

those secreted in women before pregnancy. 

Polyphenols in fermented pomegranate 

extracts exhibit potent antioxidant effects, because 

of breakdown during the fermentation process, 

resulting in highly active free polyphenols. These 

compounds, notably in their glycoside form, 

interfere with estrogen activity by binding to 

estrogen receptors. The aqueous part of pg may 

inhibit cancer cells, with heightened effects in 

estrogen-dependent cases. 

pg peels having the ingredients like ellagic 

acid, demonstrate antimutagenic, antiviral, and 

antioxidant properties. The antioxidant property of 

the pg peels extract is from Gallic and ellagic acid 

as well as tannin likes compounds. Studies using 

the Ames test suggest pg peel juice extract can 

inhibit mutations. As well as it can inhibit the 

cancer (caused by sodium azide in Salmonella 

species). 

Pg seeds with the thin layered peels, 

constituting 13% by fruit, are crucial in diagnosing 

diseases, maintaining fruit health, and preventing 

discoloration. They serve as a resource for active 

biological substances, including punicalazine, a 

robust antioxidant abundant in these parts. 

Punicalagin, predominantly extracted 

using methanol, is a key component known for 

modulating peroxide and DPPH radicals. It's 

effective in inhibiting lipid peroxidation due to its 

structure containing hydroxyl groups that terminate 

peroxidation chain reactions. Antioxidant capacity 

testing reveals varying FRAP values in different 

fruit parts, with peel exhibiting the highest value. 

Studies examining human plasma after 

consuming pomegranate juice rich in ellagic acid 

and ellagitannins demonstrated their 

bioavailability, indicating peaks of ellagic acid in 

post-consumer plasma at different time intervals. 

Pomegranate seed oil, rich in punicic acid, shows 

potential in inhibiting eicosanoid enzymes and 

cyclooxygenase, similar to conjugated linoleic 

acids with anticancer effects. 

Pomegranate seed oil, composed mainly 

of punicic acid, displays promise in preventing skin 

cancer by inhibiting prostaglandin biosynthesis and 

potentially protecting against cancer-causing agents 

like DMBA and TPA.Its role in impeding skin 

cancer progression by modulating ornithine 

decarboxylase, a critical enzyme in polyamine 

synthesis, is under study. 

Extracts from pomegranate seed oil and its 

fermented versions are recognized for their 

antioxidant properties and their ability to inhibit 

prostaglandins, contributing to breast cancer 

prevention in humans. Both the aqueous and oily 

components of the fruit show inhibitory effects on 

breast cancer cells, potentially targeting estrogen 

biosynthesis enzymes and functioning via distinct 

mechanisms in cancer prevention. Pomegranate 

seed oil, catalyzed by E2 (17-β) and 17-β-estradiol, 

is considered to inhibit β-hydroxysteroid enzymes 

responsible for biosynthesis, potentially preventing 

cancer cell invasion and promoting apoptosis. 

Extracted pomegranate seed oil polyphenols may 

hinder cyclooxygenase activity. 

Regarding anticancer properties, various 

pomegranate extracts exhibit therapeutic effects 

against different cancer types, particularly breast 

cancer, a significant cause of female mortality 

worldwide. These extracts interfere with mutation 

processes, malignant cell proliferation, invasion, 

inflammation, angiogenesis, and metastasis, acting 

through diverse pathways depending on breast 

cancer subtypes. Key therapeutically active 

polyphenols found in pomegranates include 

ellagitannins, flavonoids, punicic acid, 

anthocyanin, ellagic acid, and estrogenic flavonols. 

The development of commercial drugs against 

breast cancer might involve isolating 

phytochemicals from pomegranate peel or rind, 

which have exhibited similar anticancer effects to 

current chemotherapy drugs, potentially 

overcoming the limitations of existing treatments, 

like multidrug resistance. Some extracts might even 

boost the efficacy of chemo preventive drugs like 

tamoxifen. 

 

Dermatological activity: 
In the dermatology activity is shown by 

the pg seed oil with addition of resin extract of 

croton lechery, aims to enhance skin quality by 

addressing stretch marks, skin hydration, skin 

elasticity and thickness of the skin layers i.e. 

dermal. Immobilized leucotomiesor pg 

combinations show enhanced biophysical 
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parameters of skin compared to leucotomies in 

Caucasian adults. (polypodiumleucotomos) 

Skin damage, particularly from natural 

aging and chronic sun exposure (photo aging), has 

been extensively studied. While a high exposure to 

ultraviolet (UV) radiation is found to be a major 

cause for ADE on skin of humans, in that it also 

found other effects such as sun burning/ tan, cancer 

of skin, and maybe the suppression of immunity. 

Studies have shown that pomegranate seed 

oil stimulates keratinocyte proliferation, benefiting 

epidermal regeneration, while pomegranate water-

soluble extracts, particularly from the peel, 

promote dermal regeneration. Additionally, 

standardized pomegranate extracts possess chemo 

preventive and protective properties in case of 

human dermal fibroblast which occurred by the 

UVA and UVB radiation damaging. These extracts 

reduce intracellular ROS production and increases 

the intracellular antioxidant capacity and decreases 

intracellular toxic metabolite production in 

mitochondrial resp. chain , potentially preventing 

skin damage induced by UVA and UVB rays. 

Further research suggests that oral 

administration of pomegranate extract inhibits UV-

irradiated pigmentation in guinea pigs, possibly due 

to its ability to inhibit melanocyte proliferation and 

melanin synthesis by melanocyte tyrosinase. 

Pomegranate extract may also prevent ultraviolet 

A-mediated cell damage by modulating cellular 

pathways, offering potential as a preventive agent 

against photochemical damage. 

 

Cardiovascular disease: 
Pomegranate juice has demonstrated 

significant effects on cholesterol levels, reducing 

LDL cholesterol by 39% and elevating HDL 

cholesterol by 27%. These changes can potentially 

reduce cardiovascular disease risk by 12–18%. 

Moreover, the juice showcased a remarkable 24% 

decrease in blood pressure and exhibited anti-

atherosclerotic effects by lowering sE-selectin 

levels by 42%. 

In addition to these effects, pomegranate 

juice increased adiponectin levels in adipose tissue 

while decreasing inflammatory markers like TNF-

α, PAI-1, and interleukin-17A. It also inhibited 

various other inflammatory markers such as IL-

17A, IL-6, IL-1β, and MCP-1. However, further 

clinical research is necessary to confirm and 

understand the immune modulatory and therapeutic 

advantages of pomegranate juice in reducing 

atherosclerosis and cardiovascular risk. 

 

Cancer of the lungs 

Pomegranate fruit extract exhibits 

potential in hindering multiple signaling pathways 

associated with human lung cancer, like the 

mitogen-activated protein kinase pathway and NF-

B pathways. In experimental studies involving 

mice transplanted with A549 cells, the extract 

notably delayed tumor development by 

approximately four days, highlighting its possible 

chemo preventive qualities. [34] 

 

Dental effects:- 
Maintaining a healthy oral micro biota 

involves antibacterial interactions and aggregation. 

Dried pomegranate peel powder has demonstrated 

notable inhibition against C. albicans. Another 

study has confirmed the anti-plaque effects of 

pomegranate mouthwash. Furthermore, the hydro 

alcoholic extract derived from pomegranate 

significantly reduced plaque bacteria by 84% 

(CFU/ml). 

 

Reproductive system effects:- 

Pomegranate seed extract containing beta-

sitosterol has been observed to boost uterine phase 

activity in rats and shield against adrianisin-

triggered oxidative stress. Additionally, it enhances 

epididymal sperm characteristics, including 

concentration, motility, density, seminiferous 

tubule diameter, and germ cell layer thickness. 

 

Clinical Applications of Pomegranate 

Pomegranate stands out as a potent source 

of various physiological elements that hold 

significant implications for human health. Its fruit 

is recommended as a pharmaceutical and 

nutritional component for addressing HIV/AIDS 

due to its rich bioflavonoids that combat free 

radicals and inhibit lipoxygenase—an enzyme 

linked to leukotriene’s production. 

Traditionally, pomegranate peel has been 

employed to treat dysentery and common diarrhea. 

Future research aims to develop a natural anti-

diarrheal agent derived from pg peel, potentially for 

OTC prescription or the medications. Considered 

anti-parasitic for both animals and humans, 

pomegranates owe their benefits to flavonoids that 

possess potent antioxidant properties. 

Juices and oils from pomegranates exhibit 

enzyme-inhibiting effects, positioning them as 

potential dietary supplements that could aid in 

extending longevity and preventing cardiovascular 

diseases and cancer. Pomegranate oil extracts 

effectively hinder the production of prostaglandins 
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and leukotriene’s by targeting eicosanoid enzymes 

like cyclooxygenase and lipoxygenase, potentially 

serving as an internal or external anti-inflammatory 

agent. 

With the growing interest in 

phytoestrogen compounds for medical purposes—

addressing cardiovascular issues related to 

menopause, osteoporosis, estrogen decline, and 

cancer—there's potential to consider pg seed oil 

and pg juices as used for women’s after 

menopause. They could serve as alternatives to 

hormone replacement therapy by providing 

exogenous phytoestrogens. 

 

III. DISCUSSION: 
Pomegranate is rich in various compounds 

like polyphenols, alkaloids, and vitamins, which 

possess strong abilities to counteract free radicals. 

These radicals causes oxidative stress and which 

can lead to many chronic diseases such as sugar 

diseases, diseases of cancer, atherosclerosis, 

Alzheimer's, kidney and liver issues, pain, and 

other degenerative conditions. The antioxidant 

effects found in pomegranate are attributed to 

compounds like ascorbic acid, punicalagin, 

punicalin, Gallic acid, ellagic acid, anthocyanin, 

and ellagitannins, particularly potent polyphenols 

that scavenge free radicals effectively. 

Notably, punicalagins and ellagitannins 

convert into urolithins through intestinal bacteria, 

contributing further to their antioxidant 

capabilities. The vibrant red hue of pomegranate 

juice is due to anthocyanin’s like cyanidins-

glycosides, and delphinidin, which leads to 

antioxidant properties. 

Both clinical as well as preclinical studies 

shows the effectiveness of plant antioxidants in 

combating complications arising from free radicals, 

including conditions like LDL oxidation, heart 

disease, diabetes, cancer, cognitive issues, diseases 

of infection. Consequently, the therapeutic qualities 

of pg can be attributed, partially to these 

antioxidant-rich components. Similar properties 

might be found in other medicinal plants boasting 

antioxidant activity. 

The antioxidant content in pomegranate 

varies during fruit development,it can be shown 

with peak antioxidant activity given by the newly 

formed fruits (around 20 days). From maturation of 

fruit, there's a decline in antioxidant activity due to 

reduced levels of ascorbic and phenolic acids. 

Additionally, different varieties of pomegranate 

exhibit varying antioxidant potential, suggesting 

that not all varieties possess the same medicinal 

properties. Fresh consumption during the early 

developmental stages might offer better benefits. 

Further exploration and evaluation of other 

components within pomegranate are necessary to 

understand their roles in disease treatment. 

 

IV. CONCLUSION: 
The popularity of consuming pomegranate 

has surged owing to its widely acknowledged 

health benefits. Pomegranate, along with its 

derivative’s such as juice, peels, and seeds, 

contains a rich array of valuable compounds that 

offer potential advantages fir the body. Its diverse 

bioactive profile positions it as a highly nutritious 

and desirable fruit crop. Increasingly, research 

indicates that regular consumption of pg juice or 

extract may provide protection against various 

diseases, including diabetes and cvs issues. 

Additionally, it may play role a role in preventing 

and impending the progression of sp. Cancers, 

while also contributing to oral and skin health. 

Notably, side effects are exceedingly rare. 

Accessible concentrated pomegranate 

juice or standardized extract capsules make it 

convenient for people to harness the numerous 

health benefits this fruit offers. Therefore, it can be 

inferred that pomegranate (Punica granatum) serves 

as a significant source of polyphenol compounds 

possessing anti-inflammatory, antioxidant, anti-

angiogenic, and anti-aging properties. The 

flavonoids and tannins present in the plant have 

stimulated patent and industrial applications. 

However, before these plant ingredients can be 

transformed into pharmaceuticals, conducting 

clinical trials is imperative to establish their safety 

and efficacy. 
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