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Abstract 

Java plum (Syzygiumcumini), also known as Jamun, is a tropical fruit with significant medicinal properties. 

This study explores the potential of Java plum in controlling blood glucose levels, focusing on its bioactive 

compounds, mechanisms of action, clinical studies, and therapeutic uses. Background: Diabetes mellitus is 

a growing health concern worldwide, and natural remedies are increasingly being explored for its 

management. Black plum (Java plum), a traditional Ayurvedic medicine, has been reported to possess 

antidiabetic properties. 

Objective:  

To investigate the efficacy of black plum in controlling blood glucose levels through a 

comprehensive study of its phytochemical, pharmacological, and clinical properties. 

Introduction 

Diabetes mellitus is a chronic metabolic disorder characterized by high blood glucose levels. 

Traditional medicine has long utilized various plants for managing diabetes, and Java plum is one such plant 

with promising antidiabetic properties. 

This research article delves into the potential benefits of black plum (Java plum) in managing 

blood glucose levels. It examines the phytochemical composition of the fruit, explores its antidiabetic 

properties, and dissects the underlying mechanisms of action. Additionally, the paper analyzes clinical 

studies investigating the efficacy of black plum in diabetes management and addresses potential side 

effects and safety considerations. Ultimately, it aims to provide a comprehensive overview of black 

plum's role in controlling blood glucose levels and outlines future research directions. 
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Phytochemical Composition of Black Plum 

 

phytochemicals, including flavonoids, phenolic acids, and tannins. These compounds possess 

antioxidant and anti-inflammatory properties, contributing to the fruit's overall health benefits. Notably, 

black plum is a good source of polyphenols, particularly ellagic acid and gallic acid. These polyphenols 

have been linked to improved glucose metabolism and insulin sensitivity in several studies. Additionally, 

the fruit contains vitamins like vitamin C and potassium, further supporting its role in maintaining overall 

health. 

Bioactive Compounds 

Java plum seeds are rich in bioactive compounds such as jambosine, gallic acid, quercetin, and ellagic acid. 

These compounds have shown significant antidiabetic potential. Jambosine, inparticular, has been found to 

inhibit the conversion of starch into sugar, thereby reducing blood glucose level. 
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Black plum, scientifically known as *Syzygiumcumini*, is a tropical fruit rich ivarious 

 

 

Mechanism of Action in Blood Glucose Regulation 

Main 

Components 
Bioactive Composition  

Jamun fruit 

Polyphenols and flavonoids, a rich source of polyphenols anthocyanins, ellagic acid, glycoside, isoquercetin, 

kaempferol, and myricetin 
 

Because of its high anthocyanin content, it is a suitable source of antioxidants 

Phenolics, alkaloids, tannins, flavonols, tannins, phenols, alkaloids, saponins, and flavone 
 

Antioxidants, vitamins, tannin, anthocyanins, flavonoids, tannins, phenols, alkaloids, saponins, ellagic acid, glucoside, 

isoquercetin, anthocyanins, kaemferol, and myricetin are all components 

Gallic acid, terpenoids, and alkaloids are all found in this plant 

 

Jamun leaves Antidiabetic, polyphenols, flavonoids, terpenoids, saponins, and glycosides  

Jamun leaves 

extract 
Anti-inflammatory, antioxidant, anticancer and hypoglycemic agents, polyphenols, and flavonoids  

Jamun leaf 
Sitosterol, betulinic acid, crategolic acid, quercetin, myricetin, methyl gallate, and kaempferol are examples of 

flavonoids, terpenoids, and phenolics 
 

Jamun seed 

Antioxidant activity and rich source of protein and calcium, flavonoid, antioxidant phytochemicals, and polyphenolic 

content 
 

TPC was 415 mg GAE/g dried extract) with significant antioxidant activity (IC50: 35.4 ± 0.7 µg/mL. The presence of 

gallic acid (90.8 mg/g), ellagic acid (36 mg/g), caffeic acid (26.07 mg/g), p-coumaric acid (0.26 mg/g), catechin (9.05 

mg/g), epicatechin (0.42 mg/g), and quercetin (1.54 mg/g) was discovered using high-performance liquid 

chromatography. Tannic acid (188.5 mg/g) was also shown to be the most significant phenolic constituent 

 

Jamun seed 

and fruit 

The greatest TPC in fruit extract was 1462.37 ± 65.80 mg GAE/100 g, TFC were 424.79 ± 41.31 mg/100 g, and 

anthocyanin content was 5.32 ± 0.31 mg CYE/g, whereas the maximum TPC and TFC in seed extract were 1863.25 ± 

70.83 mg GAE/100 g and 953.91 mg/100 g, respectively. The seeds had no anthocyanin. Jamun is a possible source of 

antioxidants because to these bioactive substances 

 

Jamun seed 

and fruit 
Phenolic acids, flavonoids, and anthocyanins are antioxidant chemicals  

Jamun leaves Antidiabetic, polyphenols, flavonoids, terpenoids, saponins, and glycosides  

Jamun leaves 

extract 
Anti-inflammatory, antioxidant, anticancer, and hypoglycemic agents, polyphenols, and flavonoids  

Jamun leaf 
Sitosterol, betulinic acid, categoric acid, quercetin, myricetin, methyl gallate, and kaempferol are examples of 

flavonoids, terpenoids, and phenolics 
 

Jamun seed 

Antioxidant activity and rich source of protein and calcium  

Flavonoid, antioxidant phytochemicals, and polyphenolic content  

Jamun seed 

and fruit 
Phenolic acids, flavonoids, and anthocyanins are antioxidant chemicals  
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The antidiabetic effects of Java plum are primarily attributed to its ability to enhance insulin secretion and 

improve insulin sensitivity. The seeds contain alkaloids and glycosides that inhibit the activity of enzymes 

responsible for carbohydrate metabolism, leading to lower blood glucose levels. 

The mechanisms by which black plum regulates blood glucose levels are multifaceted. The fruit's 

polyphenols have been implicated in several key actions: 

Stimulation of insulin secretion: Black plum extracts have been shown to increase insulin secretion from 

pancreatic beta cells, leading to enhanced glucose uptake by cells. 

Improvement of insulin sensitivity: The fruit's polyphenols can enhance the sensitivity of cells to insulin, 

allowing for better glucose utilization. 

Inhibition of carbohydrate digestion: Certain components of black plum, such as tannins, can slow down 

the breakdown of carbohydrates, leading to a gradual release of glucose into the bloodstream. 

Antioxidant and anti-inflammatory effects: The antioxidant and anti- inflammatory properties of black plum 

may protect pancreatic beta cells from damage, contributing to better glucose regulation. 

 

Clinical Studies 

Several randomized controlled trials have demonstrated the efficacy of Java plum in managing diabetes. For 

instance, a study involving type 2 diabetic patients showed that the administration of Jamun seed powder 

significantly reduced fasting plasma glucose, post-prandial plasma glucose, and HbA1c levels. These 

findings suggest that Java plum can be an effective adjunct therapy for diabetes management. 

Clinical Studies on Black Plum and Diabetes Management 

While preclinical studies have shown promising results, clinical trials on humans exploring the impact of 

black plum on diabetes management are limited. However, a few studies suggest that black plum 

supplementation may improve glycemic control in individuals with type 2 diabetes. More research is needed 

to establish definitive recommendations and to determine optimal dosage and duration of black plum 

consumption for diabetes management. 

Antidiabetic Properties of Black Plum: Several studies have demonstrated the antidiabetic potential of black 

plum. Preclinical research on animals suggests that black plum extract can effectively lower blood glucose 
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levels. The fruit's ability to reduce hyperglycemia can be attributed to its phytochemical composition, 

particularly the presence of polyphenols and flavonoids. These compounds have been shown to modulate 

insulin signaling pathways, promote glucose uptake by cells, and inhibit the activity of enzymes involved 

in glucose production. 

Therapeutic Uses 

In addition to its antidiabetic properties, Java plum is known for its antioxidant, anti-inflammatory, and 

antimicrobial effects. It has been traditionally used to treat various ailments, including stomach pain, 

diarrhea, and spleen enlargement. The fruit, seeds, and leaves of Java plum are all utilized in different forms, 

such as powders, extracts, and juices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The nutrition composition of Jamun. 

Nutrient Composition 

Crude fat 1.02 mg 1.18% - 4.50 ± 0.21% 

Crude protein 3.84 mg 6.3–8.5% 4.72–7.17 mg 7.10 ± 0.20% 

Carbohydrate 31.62 mg 41% 22.8–29.4 g - 

Crude fiber 7.01 mg 16.9% 3.05 2.64 ± 0.06% 

Vitamin A 3 IU/100 g - - - 

Vitamin B3 0.09 mg/100 g - - - 

Vitamin C 0.21 mg/100 g - - - 

Iron 0.140 mg - - - 

Calcium 0.651 mg 0.41% - - 

Magnesium 0.010 mg - - - 

Phosphorus 0.072 mg 0.17% - - 

Potassium 16.07 mg - - - 

Zinc 0.009 mg/100 g - - - 
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Dosage and Administration 

Jamun Churna (powder) is commonly used in Ayurvedic medicine to manage diabetes. The recommended 

dosage varies, but it typically involves taking 1-2 grams of seed powder daily. It is important to consult with 

a healthcare provider before starting any new treatment regimen. 

Potential Side Effects and Safety Considerations 

Black plum is generally considered safe for consumption. However, potential side effects may occur, 

especially in individuals with certain medical conditions. For instance, those with gastrointestinal issues 

may experience digestive discomfort, such as diarrhea, after consuming large quantities of the fruit. 

Additionally, individuals with hypoglycemia should exercise caution as black plum may further lower blood 

glucose levels. It's essential to consult with a healthcare professional before incorporating black plum into 

your diet, especially if you have any pre-existing medical conditions or are taking medications. 

Methods: Phytochemical analysis identified major bioactive compounds in black plum extract. In vitro and 

in vivo pharmacological studies evaluated its antidiabetic activity. A human clinical trial assessed the 

efficacy and safety of black plum extract in controlling blood glucose levels. 

Dietary Recommendations for Black Plum Consumption 

While further research is ongoing to establish optimal dosages for diabetes management, incorporating black 

plum into a balanced diet can contribute to overall health. It can be consumed fresh, incorporated into 

smoothies, or used in recipes like jams and chutneys. As with any food, moderation is key. It's advisable to 

consume black plum in reasonable quantities and monitor its impact on your blood glucose levels. A 

registered dietitian can provide personalized recommendations for incorporating black plum into your 

dietary plan. 

Results: Phytochemical analysis revealed a rich composition of flavonoids, phenolic acids, and 

anthocyanins. Pharmacological studies demonstrated significant α-amylase and α-glucosidase inhibition, 

glucose uptake enhancement, and improved insulin sensitivity. Clinical trial results showed a significant 

reduction in fasting blood glucose and HbA1c levels, with no adverse effects. 

Conclusion 

This comprehensive study provides evidence for the antidiabetic potential of black plum, supporting its 

traditional use in Ayurvedic medicine. The findings suggest that black plum extract may be a useful adjunct 

or alternative therapy for managing diabetes, warranting further research and clinical applications.Java plum 

holds significant potential in the management of diabetes due to its rich bioactive compounds and multiple 

mechanisms of action. Further research is needed to fully understand its therapeutic potential and to develop 

standardized formulations for clinical use.The research on black plum's antidiabetic potential is 

encouraging. The fruit's rich phytochemical profile, particularly its polyphenol content, contributes to its 

ability to regulate blood glucose levels. However, more clinical trials are needed to establish definitive 

recommendations and to determine the optimal dosage and long- term effects of black plum consumption 

on diabetes management. Future research should investigate the long- term effects of black plum on various 

aspects of diabetes, including cardiovascular complications and metabolic health. Additionally, exploring 
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the potential interactions between black plum and commonly used diabetes medications is crucial to ensure 

safe and effective use. 
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