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Abstract 

 

Recent years have witnessed a rise in interest in the fruit Indian blackberry, also known as Jamun or Jambu in the 

native language. Despite being in regular use at household levels, fruit, and other parts of the plant, have been 

investigated for its nutritional, biochemical and health values only recently. Several studies, spanning over the 

last decade, have reported various attributes of the fruit, especially the pulp, as having significant roles in 

combating diabetes, inflammation, reactive oxygen species (ROS), abdominal discomfort, infections and even 

cancer. These beneficial properties of Jamun are attributed to diverse arrays of bioactive anthocyanidins, 

polyphenols and ellagitannins- all of which are crucial plant secondary metabolites (PSMs). These PSMs have 

been correlated with the ferric reducing as well as ROS quenching activities, indicating antioxidant activity. 

Additionally, an important biochemical called jamboline also contributes to antioxidant activity as well as 

supposedly prevents solubilisation of starch in presence of sufficient glucose. Apart from being rich in important 

PSMs, the fruit itself is rich in carbohydrates, proteins, amino acids and vitamins that further contribute to its taste 

and aroma. As such, the fruit has been explored for its potential in producing functional food and beverages 

through microbial fermentations, especially wines. The potential for fermentation depends on the fact that jamun 

contains roughly 15-16 % w/w fermentable sugar. This review systematically summarizes the benefits of Jamun 

and its use as a fermentation substrate. Additionally, the possibility of using Jamun in fermentation of functional 

beverages other than wine has also been explored. 
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1. Introduction 

 

The jamun fruit, or Syzygium cumini, is a significant member of the Myrtaceae family. Cultivated in the 

Philippines, West Indies, and Africa, it is regarded as native to India and the West Indies [1]. The fruit has been 

popular since ancient times and finds noteworthy mentions in several Indian and Buddhist theological texts. 

Japanese Buddhist leaders have even affectionately referred to India as ‘Jambudwipa’ or the Land of Jambu tree 

up until 12th century A.D. The black jamun tree is a tropical plant with opposite, oblong, glossy, smooth leaves 

that smell like terpentine. This species grows quickly, reaching up to 30 meters in height and having a lifespan 

exceeding 100 years [2]. The plant has greenish yellow flowers and lance-shaped leaves. Ripe apricot flavour and 

aroma permeate the ripened fruit. Compared to fruits with white flesh, those with purple flesh are more astringent. 

The pulp and seeds of the fruit have tonic, cooling, sour, bitter, and sweet qualities. The bark has astringent sweet, 

sour, diuretic, digestive, and anthelmintic properties [3]. The fruits are a rich source of iron and have been shown 

to be a useful treatment for liver, heart, and diabetes.  

There isn't a better jamun variety available for industrial production. Rajamun is the variety that is grown most 

frequently in northern India, though. This variety bears huge fruits that are accessible in June and July. The fruits 

are oblong and have deep purple colours, with little seeds [1]. A biochemical known as "jamboline" is present in 

the fruit, juice, and seed, and it is thought to prevent the abnormal conversion of starch to sugar in situations when 

there is an increase in glucose synthesis [4]. About 83% of ripe jamun is water, and the remaining 14% is virtually 
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solid and made up of a combination of fermentable sugar. Considerable amounts of fermentable sugar are present 

in jamun pulp, which can be utilized to ferment alcohol and other fermented drinks [5]. Owing to its abundant 

anthocyanin content, the jamun fruit also possesses antioxidative qualities [6]. 

Due to its numerous medicinal and therapeutic qualities, Jamun fruit is gaining prominence in food and 

beverage industry as a potential candidate for producing fermented products. Numerous studies in the recent past 

have explored this potential and healthy functional products such as red wine, jams, jellies, ice creams, etc have 

been produced at substantial scale. Additionally, these reports have successfully established the nutritional profile 

of the final fermented products and justified their organoleptic as well as health benefits. However, due to the 

limited availability or production of this fruit in the global market, there is still a long way to go before these 

products can be commercialized for use at a broader scale. Furthermore, the production of beverages such as red 

wine and jams often faces fierce competition from other fruits with similar value, that are more readily available 

or accessible. As such, there is need to delineate the superior qualities of the Indian Blackberry fruit so that it can 

be explored further for its application at a larger scale and thus, contribute to fresh employment opportunities. 

This review work underscores such important aspects of Indian Blackberry fruit as nutritional values, global 

production, potential as a fermentable substrate, research work that has reported various end products using the 

fruit as starting material and lastly, the potential of this fruit for producing novel beverages using a combination 

of various microbial consortia. For the current study, the literature was thoroughly surveyed through accessing 

such databases as Google Scholar and PubMed Central, using the following keywords: Indian Blackberry, Jamun, 

Java Plum, Fermentation, Phytochemical Composition, Nutritional Benefits and Fermented Products. 

 

2. Phytochemical and nutritional values of Indian blackberry 

 

In the nations where jamun is said to grow, all parts of the tree, and the seeds in particular, have a long history 

of therapeutic usage in the various folk medical systems [7]. Jamun is also widely utilized in many traditional 

medical systems, including Ayurveda, Unani, Siddha, Sri Lankan, Tibetan, and homoeopathic systems of 

complementary and alternative medicine [8]. The jamun fruit is rich in anthocyanins and contains various 

antioxidants. It also contains a glycoside compound called jamboline, which is thought to prevent the abnormal 

conversion of starch to sugar if glucose production is elevated. This inhibition of diastatic conversion imparts anti-

diabetic property to jamun; however the detailed mechanism of the said metabolic function still remains unclear. 

It also facilitates quicker healing, possibly due to reduction of blood glucose levels [9].  

Research has demonstrated that the pulp as well as the seeds of the jamun plant is extremely nutrient-dense 

and contains- essential minerals such as calcium, phosphorus, iron, and zinc [10, 11]; water-soluble vitamins such 

as thiamine, ascorbic acid, and niacin; carbohydrates such as glucose, sucrose, maltose, fructose, galactose and 

mannose; and free amino acids such as alanine, asparagine, tyrosine, glutamine and cysteine [12]. Their fruit also 

contains different types of flavonoids, mostly quercetin and myricetin derivatives, and flavanonols, flavan-3-ols, 

proanthocyanidins, ellagitannins and gallotannins [13, 14]. Anthocyanins and hydrolysable tannins are reported 

to be the most abundant phenolics in the fruit followed by flavanonols, flavanols and flavan-3-ols. It is said that 

flavonoids have chelating and antioxidant properties [15]. Antioxidants are compounds that prevent oxidation and 

shield the body from the damaging effects of free radicals, which can cause aging. In simple terms, flavonoids 

shield the organism from reactive oxygen species (ROS) by halting damage brought on by free radicals [15, 16]. 

Albumen, fat, glycosides, an alkaloid called jambosine, resins such as ellagic acid, quercetin, and gallic acid are 

all present in jamun seeds. All these beneficial qualities make the Indian Blackberry fruit suitable for use in 

haemorrhage, vomiting, nausea, and bleeding disorders. Churna, or powdered jamun seeds, is used to treat 

diabetes, diarrhoea, and dysentery.  

 

Table 1 Exact compositions of some of the key ingredients present in Indian blackberry fruit. 

Composition Amount Reference 

Moisture (g/g) 85.9±1.4/100 [17] 

Protein (g/g) 1.4±0.7/100 [18] 

Fat (g/g) 0.6±0.2/100 [17] 

Fibre (g/g) 0.6±0.06/100 [19] 

Carbohydrates (g/g) 16.6±1.2/100 [17] 

Maltose (mg/g) 210 [20] 

Sucrose (mg/g) 95.5 [20] 

Fructose (mg/g) 57.50 [12] 

Galactose (mg/g) 52.50 [12] 

Glucose (mg/g) 20 [12] 
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The average weight of completely mature Jamun fruit is approximately around 11.0 g, consisting of 8.8 g of 

pulp and 2.2 g of seed. It is found that there is about 20% waste and an 80% pulp yield. As shown in Table 1, the 

jamun also contains a little over 1.4 g of protein, 0.6 g of fat, 0.6 g of fibre, 95.5 mg of sucrose, 210 mg of maltose, 

16.6 g of total carbohydrates and other materials such as fructose, galactose, and glucose [1]. The jamun, also 

known as the java plum, is a good source of several important elements and vitamins, including zinc, magnesium, 

potassium, iron (0.15 mg), calcium (21.5 mg), vitamin A (50 mg), and vitamin B (around 0.12 mg) as mentioned 

in the Table 2. 

 

Table 2 Nutrient, vitamin, and mineral content of Indian blackberry fruit. 

Vitamins and minerals Amount (mg/g) Functions Reference 

Vit-A (Β-Carotene)  50±5.9/100 Helps to maintain healthy vision, skin, and immune 
function. 

[19] 

 

Vit- C (Ascorbic acid)  30±6/100 

 

Helps in cold and reduce infections by boosting immunity 

system 

[19] 

 

Vit- B 

1.Thiamine /vitB1  

2. Riboflavin/vitB2  

 

0.12±0.6/100 

0.06±0.02/100 

 

Essential for energy production, brain function, and 

maintain healthy skin and muscles. 

           [20] 

 
Iron (Fe)  

 
0.15±0.01/100 

 

 
Important for the formation of haemoglobin and oxygen 

transport in the blood 
[6] 

Calcium (Ca) 21.5±1.5/100 Essential for bone health, muscle function, and nerve 
signalling 

[19] 

 

Zinc (Zn)  0.28±0.0/100 Helps to activate the T-cells, immune cells that help to fight 

off viruses and bacteria [20] 

Magnesium (Mg)  49.8±1.2/100 Helps in energy production, muscle and nerve function, and 
maintaining a healthy immune system. [19] 

Potassium (K)  18.5±2.8/100 For the formation of bones and teeth, production of protein 
for growth and cell repair. 

 

[20] 

 

Table 3 Bioactive phytochemicals in Indian blackberry and their key functions. 

Component name Part of the fruit found in Function Reference 

Flavonoids 

(Quercetin, Myricetin) 

Leaf, flower, fruit Protect the heart against heart disease 

and cancer.  

Contain antioxidants and anti-
inflammatory activity. 

 

[21] 

Phenolic acids 

(Gallic acids, Ellagic acid) 

Seeds, fruit, stem bark Associated with nervous system, 

helps inhibiting disease causing 

enzymes. 

[22, 18] 

Anthocyanins 
(Delphinidin, Petunidin, and 

malvidin) 

Pulp (Pigments) Provide the bright purple colour [23- 27] 
 

 

Tannins Stem bark Effective against the HCl/ethanol-

induced gastric ulceration in rats 

[28, 29] 

 

The peel, pulp, and seed of the jamun are all significant sources of phytochemicals, including both phenolic 

and non-phenolic bioactive ones. In-vitro pharmacological research links phytochemicals to a range of therapeutic 

effects, including antioxidative, anti-tumorous, anti-diabetic, antibacterial, and radioprotective properties. Of 

these, the ameliorating effect on Type 1 and Type 2 diabetes has received the greatest attention.  

Jamun is a seasonal, perishable, and underappreciated fruit with an appealing colour, astringent taste, and 

significant mineral and vitamin content. Traditional healers frequently utilize jamun to treat a variety of illnesses, 

most notably diabetes and its consequences. 

Beyond its primary role of providing nutrients, jamun has tremendous potential to be used as a raw material 

for post-harvest processing and the development of functional foods with the ability to prevent disease [29]. 

 

3. World production of Indian blackberry 

Fruits are a primary meal that is found in nature. Individuals of all ages enjoy these fruits as they are a great 

way to get vitamins, minerals, and enzymes. They have a cleaning impact on the blood and digestive system and 
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are readily absorbed. Approximately 20 million tonnes of food are produced in India each year. However, only 

1.2% of this is used for processing and preservation, and handling, shipping, and a lack of cold storage facilities 

squander between 30 and 33% of the entire production [30]. Their high juice or water content makes them 

perishable. There is a glut in the market when a certain fruit is produced in greater quantities during a certain 

season. To increase the shelf life of fruits and enable them to be safely transported to consumers worldwide, not 

only those residing in the growing region but the food industry also employs a range of preservation and 

processing techniques [31]. Jamun, which is grown in the Philippines, the West Indies, and Africa, is said to be 

native to India and the West Indies. Tall and evergreen, its tree is typically cultivated as an avenue or as a wind 

direction, heading north to Tamil Nadu in the south. It can also be found in India's Kumaon hills and the lower 

Himalayan range. The fruits are a strong source of iron and have been shown to be a useful treatment for liver, 

heart, and diabetes. India ranks second globally in terms of fruit production. India contributes 15.4% of the 

estimated 13.5 million tonnes of jamun produced worldwide. It is presumed that India is the world's largest 

producer of jamun, although the data is somewhat obscure. The Indian states that generate the most jamun are 

Maharashtra, Tamil Nadu, Gujarat, Assam, and others. The most well-known type is the "Konkan bahadoli" 

variant which is particularly grown in the Konkan region. Due to the introduction of new cultivars and increased 

demand, jamun agriculture has become more productive during the past ten years. It is unknown where exactly 

jamun is produced. However, in the past ten years, it is expected that almost 5000 acres of jamun plantations have 

been completed. In drier parts of southern and western Indian states like Karnataka, Andhra Pradesh, Maharashtra, 

Gujarat, and Madhya Pradesh, the practice is becoming more and more widespread. Other than India, you may 

find these trees flourishing in Madagascar, Eastern Africa, South America, and the Asian subcontinent. They have 

even naturalized in the warmer parts of the United States (such Florida and Hawaii). 

 

4. Health Benefits of Indian blackberry  

 

Due to its potential for therapeutic use, S. cumini has been prized in Siddha, Ayurvedic, and Unani medicine. 

In India, the entire plant is employed in several traditional medical systems [32].  

Parts of the S. cumini have been shown to have hypoglycaemic, antibacterial, and anti-HIV properties through 

pharmacological testing [29, 33]. Different traditional medical systems have made use of Jamun plant parts such 

fruit, seeds, bark, and leaves for leucorrhoea, stomach-aches, fever, dermopathy, constipation, bleeding piles, liver 

problem and reduction of radiation-induced DNA damage also in anthelmintic antidiabetic, enlargement of the 

spleen, and chronic diarrhoea [32- 37]. Fruit extracts have been shown to have anti-oxidative activity, anti-

inflammatory properties, antibacterial properties, anti-proliferative activities against human lung and breast cancer 

cells, pro-apoptopic effects against human breast cancer cells.  
Different parts of the jamun trees have been used for different medical purposes for decades, mostly the pulp, 

skin of the fruit, bark, leaves, etc. Jamun fruit, or Syzigum cumini, has amazing effects on diabetics. This fruit is 

a natural blood purifier because of its high iron content. It has an astringent function and is made up of several 

organic acids such as gallic acid and oxalic acid. This attribute endows the fruit with the ability to combat malaria 

and a host of other microbial and bacterial infections. It can also be utilized to prevent cardiovascular disease, 

treat lung conditions including bronchitis, asthma, and cough, used for abdominal pain and dysentery as well [38- 

42]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Health benefits of Indian blackberry.  
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5. Use of Indian blackberry as a substrate for fermentation and brewing 

Based on morphological and organoleptic characteristics, botanical studies have identified two primary 

morphotypes of jamun in the Indian subcontinent-- the Kaatha jamun, which is small and has slightly acidic taste, 

and the Ras Jamun, which is oblong, dark-purple, or bluish, with pink, sweet fleshy pulp and small seeds. For 

over a decade, the jamun fruit has been utilized as a starting substrate for wine fermentation due to its medicinal, 

therapeutic and organoleptic properties. About 80% of ripe jamun is water, and about 10% is a combination of 

fermentable sugars. There is a sizable amount of fermentable sugar in jamun pulp that can be utilized to ferment 

alcohol [1, 43]. According to Patil et. al, 2012, alcohol percentage in the end wine typically ranges between 6.62 

and 10.25 [1]. However, this is dependent on the fluctuating quantities of yeast inoculation (5%, 10%, 15% and 

20% w/w, with respect to the total weight of the raw starting substrate) and total soluble sugar concentration 

(7.88% to 10.53%)  

 The jamun fruit's pulp and skin contain anthocyanin, which is rich in antioxidant properties and give the fruit 

it’s purple, bluish, or reddish colour, in turn aiding in imparting a natural red colour to red wine. Till now, jamun 

has been utilized to create a variety of alcoholic beverages using Saccharomyces cerevisiae, also known as 

Brewer's yeast, at a temperature around 250C. Typically, ripe fruits are properly cleaned with tap water containing 

potassium metabisulphite, the pulp and seeds separated and then, using blender, the pulp is homogenized to create 

a fine pulp, for extracting the juice. The fundamental steps used involved in wine production from jamun juice 

have been schematically summarized in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Schematic of wine fermentation from Jamun fruit. 

 

5.1 Fermentation process  

 

The Indian java plum is used to manufacture a variety of fermented drinks. Typically, the juice is extracted 

from the pulp (without the skin) and filtered using a fine and clean muslin cloth to clear out any impurities. 

Thereafter, TSS (24° Bx) and acidity (0.7%) are adjusted using sugar, citric acid, di-ammonium phosphate and 

sodium metabisulphite. After being inoculated by the yeast Saccharomyces cerevisiae at desired concentrations, 

the mix is left to ferment at 28± 2.0 C for 7 days.  

Jamun pulps are used to manufacture wine in some regions of India, and efforts should be made to support 

research aimed at improving the wine's colour, taste, and aroma so that industrial scale fermentation can be carried 
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out. Enhancing the quality and commercial viability of the different finished products made from jamun pulp 

(juice, jams, etc.) should also be the focus of research. To fully utilize the potential of this plant, emphasis should 

also be placed on enhancing the fruit quality and shelf life [44, 1]. 

 

5.2 Nutritional profile of fresh fruit pulp and the fermented end product 

 

Fresh Java plums or Indian blackberries have a high moisture content of about 85.9 ±1.4 g/100 g. They also 

contain around 1.4 ±0.7 g/100g of protein, 0.6 ±0.2 g/100 of fat, 0.6 g/100 g of fibre, 16.6 ±1.2 g/100 g of 

carbohydrates, 95.5 mg/g of sucrose, and various vitamins and minerals including calcium, zinc and iron. 

Additionally, antioxidants such as gallic acid, anthocyanins (like delphinidin, petunidin, and malvidin) are also 

found, although their content shows variation in substrate and end product stage. Following ethanol fermentation 

for wine production, all the fruit's sugar is converted to alcohol, and the pH ranges from 3.90 to 4.2 [5, 11, 17, 

20].  Anthocyanin, a significant anti-oxidizing compound that imparts the typical colour to jamun-fermented wine, 

reportedly shows a drop to about 60 ±4.5 mg/100 mL of finished wine, from its starting concentration; however, 

it still continues to impart substantial anti-oxidizing propensity to the end product as understood from DPPH and 

Ferric Reducing assays [44]. 

The concentration of different biomolecule and bio-active compounds vary depending on factors such as—

variety of jamun used, number of days allowed for fermentation, post-fermentation strategies such as maturing, 

filtering, etc., concentration and type of starter culture used, etc. Various techniques are employed for extraction 

and estimation of these crucial components in the fruit as well in fermented end product such as Gas 

Chromatography- Mass Spectroscopy, High Performance Liquid Chromatography- Mass Spectroscopy, UV-

Visible Spectroscopy estimation of phenolics as Gallic Acid Equivalents, etc.  

 

Table 4 Nutritional profile of fresh fruit and fermented juice. 

Parameter Fresh fruit pulp Fermented end product Reference 

Moisture (g/g) 85.9±1.4/100 - [17] 

pH 3.79–4.83 4.2± 0.03 [11] 

Sucrose (mg/g) (mg/g) 95.5 42± 0.02 [20] 

Calcium (mg/g) 21.5±1.5/100 - [5] 

Zinc (mg/g) (mg/mL) 0.28±0.03/100 0.067 [5] 

Alcohol (mg/mL) - 8± 0.02 [11] 

Retinol (g) 3 IU/100 - [11] 

 

6. Summary 

 

This review paper has summarized the health benefits of the fruit Indian Blackberry, also known as Jamun or 

Jambolan or Java Plum, and also discussed about the various bioactive compounds that contribute to its versatile 

role in human health. While the fermentation of Jamun still stands as an underexplored territory, it comes as no 

surprise that its exploration for health and therapeutics has been rising. Various in-vitro and in-vivo studies have 

already proven its properties of anti-oxidation, anti-diabetic, anti-helminthic, hypolipidemic, etc. As established 

through various chromatography, spectroscopy and biochemical tools and techniques, the beneficial compounds 

found in Jamun fruit pulp, seed as well as leaves, are present in significant quantities, and owing to this important 

aspect of this plant, it has contributed to various medicinal systems, particularly homeopathic formulations. These 

studies, performed on animal models, have only served to justify the use of Jamun in human society since ancient 

times. As such, the utility of Jamun can definitely extend beyond the conventional consumption of the fruit or 

medicinal preparations of the plant parts, and potentially be employed by the fermentation industries in Figure 3.  
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Figure 3 Graphical summary: Major bioactive compounds in Jamun, and fermentation of functional beverage 

and/or food. 

 

7. Challenges and Future Prospects 

 

The multifarious nutritional and health benefits of Indian Blackberry have attracted the attention of many 

across the globe. Especially known for its rich colour due to anthocyanin and polyphenol laden pulp, the fruit is a 

potential source or substrate for fermentation, that also brings about end products with several health benefits. 

While the Indian Blackberry has been extensively employed in the fermentation of red wine using brewer’s yeast, 

and also in production of jams, jellies, ice creams, etc, that may not require additional microorganisms (probably 

other than the indigenous flora), it is has not yet been tested for fermentation with other microorganisms or their 

consortia. The beneficial roles of probiotics in fermented foods and beverages are not unknown, and if these 

microorganisms are employed for fermenting fresh Jamun pulp or juice, it may yield novel end products of 

nutraceutical value [45, 46]. This in turn can add to the product’s market value, thereby making way for start-up 

companies. Various microorganisms, clustered as Symbiotic Culture of Bacteria and Yeast (SCOBY) have been 

reported to play roles in producing fermented foods and beverages with bioactive compounds from different 

starting materials. These SCOBY often come with probiotic potential, attributed to their versatile physiology and 

metabolism [45-48]. However, the use of SCOBY in fermentation of Jamun pulp and juice remains under-

explored. As such, future efforts can be channelized in the direction of utilizing Jamun as a substrate for 

fermentation using various combinations of beneficial SCOBY [44, 47, 48]. The use of probiotics can also be 

encouraged in this regard, thereby adding to the nutraceutical value of the final fermented product. 

The main challenge in this aspect lies with the cultivation of Jamun: Jamun plantations being limited to only 

a small part of the world, and there being risks imposed due to transportation, storage and handling, the availability 

of a substantial amount of starting material for fermentation at a reasonable price may become difficult. 

Additionally, the rising threat on crops and plantations across the world due to climate changes and 

anthropogenically-influenced biotic and abiotic stress has further impacted the production of jamun, thereby 

disrupting the demand-supply chain of this fruit As such this issue too needs to be addressed in near future by the 

human society at large, in hopes of creating employment opportunities through the fermentation industry. 



8 

 

 

8. Conflict of Interests 

None declared. 

 

9. Author Contributions 

 

Arpita Ghosal: Investigation, Data Curation, Writing Original Draft, Visualization. Puja Agnihotri: 

Conceptualization, Review & Editing, Visualization, Supervision. 

 

10. References 

[1]            Patil SS, Thorat RM, Rajasekaran P. Utilization of jamun fruit (Syzygium cumini) for production of red 

wine. J Adv Lab Res Biol 2012; 3(3):200-203. 

[2]           Gajera HP, Gevariya SN, Patel SV, Golakiya BA. Nutritional profile and molecular fingerprints of 

indigenous black jamun (Syzygium cumini L.) landraces. J Food Sci Technol. 2018 Feb; 55:730-739. 

[3]           Benherlal PS, Arumughan C. Chemical composition and in vitro antioxidant studies on Syzygium 

cumini fruit. J Sci Food Agric. 2007 Nov; 87(14):2560-2569. 

[4]            Chaudhary C, Yadav BS, Grewal RB. Preperation of red wine by blending of grape (Vitis vinifera L.) 

and jamun (Syzygium cuminii L. Skeels) juices before fermentation. Int J Agric Food Sci Technol. 

2014;5(4):239-348. 

[5]            D'Souza P A, Naik PA, Rao SC, Vyas SVS, Palan AM, Cornelio B, Rao CV. Fermented fruit juice 

production using unconventional seasonal fruits through batch fermentation.  J Adv Lab Res Biol. 

2017;14(2):45–52. 

[6]           Singh S, Singh AK, Saroj PL, Mishra S. Research status for technological development of jamun 

(Syzygium cumini) in India: A review. Indian J Agric Sci. 2019;89(12):1991-1998. 

[7]           Paganga G, Miller N, Evans CAR. The polyphenolic content of fruit and vegetables and their 

antioxidant activities. What does a serving constitute. Free Radic Res. 1999;30(2):153-162. 

[8]            Warrier PK. Indian medicinal plants: a compendium of 500 species. Orient Blackswan. 1993;1:3-5. 

[9]            Lokesh K, Suresha GJ, Jagadeesh SL. Effect of yeast strains and must types on quality of jamun wine. 

[10]          Roy G, Malla S, Chakravarty S. Integrated processing of jamun (Syzygium cumini (L.) Skeels) fruit 

for value addition and assessment of its impact on health and nutrition. Clin Diagn Lab Immunol. 

2013;21:65-69. 

[11]          Kumar M, Zhang B, Nishad J, Verma A, Sheri V, Dhumal S, Radha, Sharma N, Chandran D, Senapathy 

M, Dey A. Jamun (Syzygium cumini (L.) skeels) seed: A Review on Nutritional Profile, Functional 

food properties, health-promoting applications, and safety aspects. Processes. 2022;10(11):2169. 

[12]          Noomrio MH, Dahot MU. Nutritive value of Eugenia jambosa fruit. J Islam Acad Sci. 1996;9(1):9-12. 

[13]        Faria AF, Marques MC, Mercadante AZ. Identification of bioactive compounds from jambolão 

(Syzygium cumini) and antioxidant capacity evaluation in different pH conditions. Food chemistry. 

2011 Jun 15;126(4):1571-1578. 

[14]         Wathon MH, Susilowati E, Ariani SR. Anthocyanins from Java Plum Fruits (Syzygium cumini) and 

their Stability in Various pHs. J Biomim Biomater Biomed Eng. 2023;62:51-61. 

[15]          Heim KE, Tagliaferro AR, Bobilya DJ. Flavonoid antioxidants: chemistry, metabolism and structure-

activity relationships. J Nutr Biochem. 2002;13(10):572-584. 

[16]          Tavares IMC, Vanzela ESL, Rebello LP, Ramos AM, Alonso SG, Romero EG, Silva RD, Gutierrez IH. 

Comprehensive study of the phenolic composition of the edible parts of jambolan fruit (Syzygium 

cumini L. skeels). Food Res Int. 2016;82:1-3. 

[17]          Suradkar NG, Pawar VS, Shere DM. Physicochemical, proximate and bioactive composition of jamun 

(Syzygium cuminii L.) fruit. Int J Chem Stud. 2017;5(3):470-772. 

[18]         Kumawat M, Damor J, Kachchhwaha J, Garg AK, Singh C. Pharmacological properties and therapeutic 

potential of Syzygium cumini (Jamun): A review. World J Pharm Sci. 2018; 7:312-322. 

[19]         Paul DK, Shaha RK. Citrus fruits in the northern region of Bangladesh. Pakistan J Biol Sci. 2004; 

7:238-242. 



9 

 

[20]        Baliga MS, Bhat HP, Baliga BR, Wilson R, Palatty PL. Phytochemistry, traditional uses and 

pharmacology of Eugenia jambolana Lam. (black plum): A review. Food Res Int. 2011;44(7):1776-

1789. 

[21]          Li L, Adams LS, Chen S, Killian C, Ahmed A, Seeram NP.  Eugenia jambolana Lam. berry extract 

inhibits growth and induces apoptosis of human breast cancer but not non-tumorigenic breast cells. J 

Agric Food Chem. 2009;57(3):826-231. 

[22]          Rastogi RP, Mehrotra BN. 7th edition. Compendium of Indian medicinal plants. 1993. 

[23]          Sagrawat H, Mann AS, Kharya MD. 7th edition. Pharmacological potential of Eugenia jambolana:A 

review. 2006. 

[24]         Veigas JM, Narayan MS, Laxman PM, Neelwarne B. Chemical nature, stability and bioefficacies of 

anthocyanins from fruit peel of Syzygium cumini Skeels. Food Chemistry. 2007;105(2):619-627. 

[25]          Sharma SB, Nasir A, Prabhu KM, Murthy PS. Antihyperglycemic effect of the fruit -pulp of Eugenia 

jambolana in experimental diabetes mellitus. J Ethnopharmacol. 2006;104(3):367-373. 

[26]          Sharma B, Viswanath G, Salunke R, Roy P. Effects of flavonoid-rich extract from seeds of Eugenia 

jambolana  (L.) on carbohydrate and lipid metabolism in diabetic mice. Food chemistry. 

2008;110(3):697-705. 

[27]          Sharma B, Balomajumder C, Roy P. Hypoglycemic and hypolipidemic effects of flavonoid rich extract 

from Eugenia jambolana  seeds on streptozotocin induced diabetic rats. Food Chem Toxicol. 

2008;46(7):2376-2383. 

[28]          Ramirez RO, Roa Jr CC. The gastroprotective effect of tannins extracted from duhat (Syzygium cumini 

Skeels) bark on HCl/ethanol induced gastric mucosal injury in Sprague‐Dawley rats. Clin Hemorheol 

Microcirc. 2003;29(3-4):253-261. 

[29]         Ravi K, Ramachandran B, Subramanian S. Protective effect of Eugenia jambolana seed kernel on 

tissue antioxidants in streptozotocin-induced diabetic rats. Biol Pharma Bull. 2004;27(8):1212-1217. 

[30]           Morton JF. Fruits of warm climates. JF Morton. 1987;6(2):60-66. 

[31]          Barrett DM, Lloyd B. Advanced preservation methods and nutrient retention in fruits and vegetables. 

J Sci Food Agric. 2012;92(1):7-22. 

[32]         Ramya S, Neethirajan K, Jayakumararaj R. Profile of bioactive compounds in Syzygium cumini-a 

review. J Pharm Res. 2012;5(8):4548-4553. 

[33]          Indira G, Mohan RJ. National institute of nutrition Indian council of medical research. Indian J Nutr 

Physiol Allied Sci. 1993;1:34-37. 

[34]         Boschi-Pinto C, Velebit L, Shibuya K. Estimating child mortality due to diarrhoea in developing 

countries. Bul World Health Organ. 2008;86(9):710-717. 

[35]          Jagetia GC, Baliga MS. Syzygium cumini (Jamun) reduces the radiation-induced DNA damage in the 

cultured human peripheral blood lymphocytes: a preliminary study. Toxicol Lett. 2002;132(1):19-25. 

[36]         Hassimotto NM, Genovese MI, Lajolo FM. Antioxidant activity of dietary fruits, vegetables, and 

commercial frozen fruit pulps. J Agric Food Chem. 2005;53(8):2928-2935. 

[37]          do Nascimento-Silva NR, Bastos RP, da Silva FA. Jambolan (Syzygium cumini (L.) Skeels): A review 

on its nutrients, bioactive compounds and health benefits. J Food Compos Anal. 2022;109:104491. 

[38]           Ayyanar M, Subash-Babu P. Syzygium cumini (L.) Skeels: A review of its phytochemical constituents 

and traditional uses. Asian Pac J Trop Biomed. 2012;2(3):240-246. 

[39]         Kaneria M, Baravalia Y, Vaghasiya Y, Chanda S. Determination of antibacterial and antioxidant 

potential of some medicinal plants from Saurashtra region, India. Indian J Pharm Sci. 2009;71(4):406-

408. 

[40]          Saisrilakshmi G, Rao SK, Aishwarya A, Amulya M, Sowmya I, Reddy LR. A Systematic Review on 

Natural Plants Used for Hepatoprotectivity. Int J Pharm Sci Rev Res. 2018;12:65-67. 

[41]          Helmstädter A. Syzygium cumini (L.) SKEELS (Myrtaceae) against diabetes–125 years of research. 

Die Pharm Int J Pharm Sci. 2008;63(2):91-101. 

[42]        Tak Y, Kaur M, Jain MC, Samota MK, Meena NK, Kaur G, Kumar R, Sharma D, Lorenzo JM, 

Amarowicz R. Jamun seed: A review on bioactive constituents, nutritional value and health benefits. 

Pol J Food Nutr Sci. 2022;72(3):211-228. 



10 

 

[43]         Jagetia GC. Bioactive phytoconstituents and medicinal properties of Jamun ( Syzygium cumini). J 

Explor Res Pharm. 2024;9(3):180-212. 

[44]           Satkar K, Bharad SG, Chamroy T, Kholia A, Daberao M. Utilization of jamun (Syzygium cuminii L.) 

fruit for production of red wine: An overview. Curr Adv Agric Sci. 2016;8(1):8-11. 

[45]         Sanwal N, Gupta A, Bareen MA, Sharma N, Sahu JK. Kombucha fermentation: Recent trends in 

process dynamics, functional bioactivities, toxicity management, and potential applications. Food 

Chem Adv. 2023;3:100421. 

[46]         Anantachoke N, Duangrat R, Sutthiphatkul T, Ochaikul D, Mangmool S. Kombucha beverages 

produced from fruits, vegetables, and plants: A review on their pharmacological activities and health 

benefits. Foods. 2023;12(9):1818-1820. 

[47]          Silva MM, de Souza AC, Faria ER, Molina G, de Andrade Neves N, Morais HA, Dias DR, Schwan 

RF, Ramos CL. Use of kombucha SCOBY and commercial yeast as inoculum for the elaboration of 

novel beer. Fermentation. 2022;8(12):748-750. 

[48]          Melo LM, Soares MG, Bevilaqua GC, Schmidt VC, de Lima M. Historical overview and current 

perspectives on kombucha and SCOBY: A literature review and bibliometrics. Food Biosci. 

2024;59:104081. 

 

 


