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1. INTRODUCTION 

Prosopis cineraria, the Khejri or Shami tree, stands as a symbol of resilience in South Asia's 

arid and semi-arid regions, thriving where few other plants survive. Its ecological importance 

is profound, combating desertification and enriching soil through nitrogen fixation. Beyond its 

environmental role, it's a cornerstone of traditional medicine, with every part—leaves, pods, 

bark, flowers, and roots—holding medicinal value. The pods, or "Sangri," are a vital food 

source, especially during droughts, while leaves serve as crucial livestock fodder. Traditional 

healers employ P. cineraria for a wide array of ailments, from diabetes and respiratory issues 

to skin disorders and digestive complaints, utilizing decoctions, poultices, and other 

preparations. 

 

Recent scientific studies have revealed a rich phytochemical profile, including alkaloids, 

flavonoids, tannins, saponins, and phenolic acids, which underpin its diverse pharmacological 

activities. These compounds exhibit antioxidant, antimicrobial, anti-inflammatory, and 

antidiabetic effects, validating traditional uses. The plant's potent antioxidant potential, 

attributed to its high flavonoid and phenolic content, is particularly significant in combating 

oxidative stress. Its antimicrobial properties offer promise against antibiotic resistance, and in 

vitro and in vivo studies have substantiated its anti-inflammatory and antidiabetic effects. 

Preliminary research also indicates hepatoprotective and anticancer activities, opening new 

research avenues. 

Abstract 

 

Prosopis cineraria, commonly known as the Khejri tree, is a keystone species in arid and semi-

arid ecosystems, valued for its ecological, nutritional, and medicinal significance. This review 

comprehensively examines the phytochemical composition and bioactive properties of P. 

cineraria, highlighting its potential for therapeutic and nutraceutical applications. The plant's 

various parts are rich in bioactive compounds, including flavonoids, tannins, and phenolic 

acids, responsible for its antioxidant, antimicrobial, anti-inflammatory, and antidiabetic 

effects, among others. Traditional medicine systems have long utilized P. cineraria to treat 

various ailments, which recent scientific investigations have corroborated. Methodologies 

reviewed include phytochemical screening via chromatography and spectrophotometry, and in 

vitro and in vivo bioactivity assays. Despite its promising potential, challenges remain, 

including variability in phytochemical content, and the need for more extensive toxicological 

and clinical studies. This review emphasizes the need for standardized extraction protocols, 

detailed mechanistic studies, and clinical trials to validate its therapeutic applications. 

Moreover, sustainable utilization strategies are crucial. By bridging traditional knowledge with 

modern scientific approaches, P. cineraria emerge as a promising natural resource with 

applications in pharmaceuticals, nutraceuticals, and functional foods. 
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However, transitioning P. cineraria from traditional medicine to modern therapeutics presents 

challenges. Variability in phytochemical composition due to environmental factors, lack of 

standardized extraction protocols, and limited toxicological data hinder its widespread 

adoption. Unsustainable harvesting practices also threaten its conservation. This review aims 

to bridge the gap between traditional knowledge and scientific research, providing a 

comprehensive overview of P. cineraria's phytochemical and bioactive properties. By 

examining its traditional uses, phytochemical composition, and pharmacological activities, we 

highlight its potential as a source of novel therapeutics and nutraceuticals, while emphasizing 

the importance of sustainable practices for future generations. 

 

2. LITERATURE REVIEW 

In traditional medicine, Prosopis cineraria has long been a vital resource, deeply ingrained in 

ethnomedical practices for treating various ailments. Decoctions prepared from the bark or 

leaves are commonly used to address digestive issues like diarrhoea and dysentery, leveraging 

the astringent properties of tannins to alleviate gastrointestinal discomfort and reduce 

inflammation. For respiratory conditions such as asthma and bronchitis, traditional remedies 

utilizing leaves and pods aim to clear airways and soothe irritation. These remedies often 

involve boiling leaves into teas or inhaling steam infused with plant extracts, relying on the 

anti-inflammatory and antimicrobial properties of its phytochemical constituents. 

 

Furthermore, P. cineraria is extensively used for skin-related issues, including eczema, 

wounds, and infections. Poultices made from crushed leaves or bark are applied topically to 

promote healing and reduce inflammation. The presence of phenolic acids and flavonoids is 

believed to enhance its skin-healing capabilities, offering protection against oxidative stress 

and microbial infections. Nutritionally, the edible pods of P. cineraria, known as "Sangri," are 

a crucial food source in arid regions. Rich in protein and micronutrients, these pods serve as a 

dietary staple, especially during droughts, providing essential nourishment and contributing to 

food security. They are consumed fresh, dried, or cooked in various traditional dishes. 

 

Beyond its medicinal and nutritional applications, P. cineraria holds significant cultural 

importance in numerous South Asian communities. It is often revered as a sacred tree, with its 

parts utilized in religious rituals and traditional ceremonies. The multifaceted nature of P. 

cineraria highlights its value not only as a therapeutic resource but also as a symbol of 

resilience and sustenance in challenging environments. 
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Prosopis cineraria exhibits significant pharmacological properties, demonstrating potential in 

various therapeutic applications. Extracts of this plant possess strong free radical scavenging 

activity, attributed to high levels of phenolic and flavonoid compounds. This antioxidant 

potential makes it a promising candidate for preventing oxidative stress-related disorders, 

which are implicated in chronic diseases such as cardiovascular diseases, neurodegenerative 

disorders, and diabetes. The phenolic compounds effectively neutralize free radicals, 

preventing cellular damage. Experimental evidence confirms dose-dependent antioxidant 

activity in DPPH and ABTS assays, highlighting its potential for antioxidant therapies and 

functional foods. 

 

Furthermore, P. cineraria extracts have shown efficacy against a range of bacterial and fungal 

pathogens, positioning it as a valuable source for natural antimicrobial agents. Alkaloids, 

tannins, and flavonoids contribute to this activity, crucial in the face of increasing antibiotic 

resistance. Studies have demonstrated its effectiveness against both Gram-positive and Gram-

negative bacteria, including Escherichia coli, Staphylococcus aureus, and Pseudomonas 

aeruginosa, as well as antifungal activity against Candida albicans and Aspergillus niger. The 

antimicrobial action often involves disrupting microbial cell walls, inhibiting enzyme activity, 

or interfering with nucleic acid synthesis, indicating its potential in pharmaceutical 

formulations and agriculture as a biopesticide. 

 

In animal models, bark and leaf extracts of P. cineraria have demonstrated significant anti-

inflammatory and analgesic effects, suggesting its potential as a natural remedy for 

inflammatory diseases. By downregulating pro-inflammatory cytokines such as TNF-α and IL-

6, the flavonoids and phenolic acids contribute to these effects. In vivo studies have shown that 

topical or oral administration reduces inflammation and pain in induced models of edema and 

nociception. The analgesic effects are believed to be mediated through the modulation of 

central and peripheral pain pathways, making it a promising source for anti-inflammatory and 

analgesic therapies. 

 

Traditionally used to manage diabetes, recent studies validate the hypoglycemic effects of P. 

cineraria. Bioactive compounds like flavonoids and alkaloids reduce blood glucose levels in 

diabetic animal models by enhancing insulin sensitivity and inhibiting carbohydrate-digesting 

enzymes such as α-amylase and α-glucosidase. Mechanistic studies also indicate that it 

promotes pancreatic β-cell regeneration and enhances glucose uptake in peripheral tissues, 

providing a scientific basis for its traditional use and highlighting its potential for natural 

antidiabetic formulations. 

 

P. cineraria extracts have also shown protective effects against chemically induced liver 

damage, attributed to its antioxidant properties. Pre-treatment significantly reduces elevated 

liver enzyme levels (ALT, AST, ALP) in hepatotoxicity models, with histopathological analysis 

confirming the preservation of liver architecture and reduction in necrosis. The phenolic and 

flavonoid compounds stabilize cellular membranes and enhance endogenous antioxidant 

enzyme activity. 

 

Preliminary studies suggest that the phytochemicals in P. cineraria can inhibit cancer cell 

proliferation. Compounds such as tannins, flavonoids, and saponins have shown cytotoxic 

effects against various cancer cell lines, including breast, colon, and lung cancers, through 

mechanisms such as apoptosis induction, angiogenesis inhibition, and cell cycle disruption. 

While promising, further research is needed to identify specific bioactive compounds and their 

molecular targets, highlighting its potential as a source of novel chemotherapeutic agents. 
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3. METHODOLOGY 

The studies reviewed employed a range of analytical techniques to comprehensively assess the 

phytochemical and bioactive properties of Prosopis cineraria. For phytochemical screening, 

researchers utilized spectrophotometry to estimate total phenolic and flavonoid content, 

providing a quantitative overview of these key compound classes. Chromatographic 

techniques, including high-performance liquid chromatography (HPLC) and gas 

chromatography-mass spectrometry (GC-MS), were used to provide detailed profiles of 

individual phytochemical constituents, enabling the identification and quantification of specific 

compounds. Nuclear magnetic resonance (NMR) analysis further aided in structural 

elucidation, enhancing the understanding of the complex phytochemical matrix within P. 

cineraria. 

 

Bioactivity testing involved both in vitro and in vivo assays to evaluate the pharmacological 

potential of P. cineraria. Antioxidant activity was assessed using assays such as DPPH and 

ABTS, which measure the free radical scavenging capacity of the plant extracts. Antimicrobial 

efficacy was evaluated against a spectrum of bacterial and fungal strains using agar diffusion 

and minimum inhibitory concentration (MIC) methods, determining the plant's ability to inhibit 

microbial growth. In vivo studies, typically conducted on animal models, provided insights into 

the therapeutic potential of P. cineraria, validating its traditional uses and guiding future 

clinical applications. These studies examined anti-inflammatory, antidiabetic, 

hepatoprotective, and anticancer effects, among others. 

 

4. RESULTS AND DISCUSSION 

P. cineraria demonstrate a rich and diverse phytochemical profile, characterized by high levels 

of flavonoids, phenolic acids, alkaloids, and tannins. These compounds collectively contribute 

to the plant's significant therapeutic potential. Specifically, phenolic compounds are primarily 

responsible for the plant's potent antioxidant activity, while alkaloids and tannins contribute to 

its antimicrobial and anti-inflammatory effects. The synergistic interactions among these 

phytochemicals enhance the overall bioactivity of P. cineraria, positioning it as a promising 

candidate for pharmaceutical applications. 

 

The antioxidant activity of P. cineraria extracts has been consistently highlighted in numerous 

studies, with its phenolic and flavonoid content playing a crucial role. The plant's potent free 

radical scavenging capabilities are effective in mitigating oxidative stress, a key factor in aging 

and chronic diseases. Comparative analyses have shown that P. cineraria extract often 

outperform standard antioxidants in laboratory assays, underscoring their therapeutic value. 

P. cineraria extracts have also demonstrated significant antimicrobial properties, exhibiting 

efficacy against a broad range of bacterial and fungal pathogens. This suggests its potential in 

treating infections and combating antibiotic resistance. The broad-spectrum antimicrobial 

activity is primarily attributed to the presence of bioactive alkaloids, tannins, and flavonoids, 

which interfere with microbial growth and survival. 

 

Furthermore, the bark and leaves of P. cineraria have shown significant anti-inflammatory and 

antidiabetic effects in animal models. These effects are mediated through the suppression of 

inflammatory cytokines and the inhibition of carbohydrate-digesting enzymes. Additionally, P. 

cineraria extracts have exhibited hepatoprotective and anticancer potential. The 

hepatoprotective effects are linked to the antioxidant properties, while the anticancer potential 

stems from the plant's ability to induce apoptosis in cancer cells. These findings pave the way 

for further investigations into the therapeutic applications of P. cineraria. 
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5. Conclusion and Future Prospect: 

In conclusion, Prosopis cineraria, a resilient tree native to arid and semi-arid regions, presents 

a wealth of potential due to its rich phytochemical composition and diverse bioactive 

properties. Its demonstrated antioxidant, antimicrobial, anti-inflammatory, antidiabetic, 

hepatoprotective, and anticancer activities highlight its significant value in both traditional 

medicine and modern therapeutics. The plant's diverse phytochemical profile, rich in 

flavonoids, phenolic acids, alkaloids, tannins, and saponins, is central to these pharmacological 

benefits. While P. cineraria has a long history of use in traditional medicine, the scientific 

exploration of its therapeutic applications remains in its early stages. Bridging the gap between 

ethnobotanical knowledge and rigorous scientific validation is crucial to fully realizing the 

potential of P. cineraria in healthcare and industry. 

 

To further unlock the therapeutic potential of P. cineraria, several future directions should be 

pursued. Comprehensive phytochemical profiling using advanced analytical techniques like 

HPLC, LC-MS, and NMR spectroscopy is essential for precise identification and quantification 

of bioactive compounds. Mechanistic studies are needed to elucidate the molecular pathways 

underlying its various bioactivities, as current understanding remains limited. Robust clinical 

trials are crucial for translating preclinical findings into clinical practice, establishing safety, 

efficacy, and dosage standards for therapeutic applications. Standardization protocols are 

necessary to address variability in bioactive compound content due to geographical and 

environmental factors, ensuring consistent efficacy. Given its ecological significance, 

sustainable harvesting and cultivation strategies must be prioritized to balance conservation 

with increasing industrial demand. Exploring synergistic effects through studies on the 

interactions between P. cineraria extracts and conventional drugs or other herbal formulations 

could enhance therapeutic outcomes. Finally, developing value-added products such as 

nutraceuticals, functional foods, and cosmeceuticals from P. cineraria could significantly 

expand its market potential, benefiting local economies and global health. 
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