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Abstract: Bamboo, a member of the Poaceae family, is a multipurpose plant widely recognized for its medicinal and nutritional value. 

Various parts of the bamboo plant contain bioactive compounds such as flavonoids, phenolic acids, and polysaccharides that contribute 

to its pharmacological activities. Scientific studies have reported antioxidant, anti-inflammatory, antimicrobial, anti-diabetic, and 

anticancer properties of bamboo extracts, supporting its traditional medicinal use. Bamboo leaves and shoots also show potential in 

preventing metabolic, cardiovascular, and inflammatory disorders. In addition to therapeutic applications, bamboo is used in food, 

agriculture, and sustainable industrial products. Despite its promising biological activities, the lack of standardized extraction methods 

and limited clinical studies remain major challenges. Further research is required to establish safety, efficacy, and clinical applications. 

This review highlights the phytochemical composition, pharmacological potential, and future research scope of bamboo as a valuable 

natural resource for pharmaceutical and nutraceutical development.  
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1. Introduction 
 

Bamboo is one of the fastest-growing plants in the world and 

belongs to the grass family Poaceae (1). It is widely 

distributed in tropical and subtropical regions, especially in 

Asia, Africa, and South America. Bamboo has been used for 

centuries in traditional medicine, food preparation, 

construction, and handicrafts (2). In recent years, scientific 

research has focused on its pharmacological properties due to 

the presence of diverse bioactive compounds (3). The 

increasing demand for natural and plant-based medicines has 

further encouraged the exploration of bamboo as a potential 

source of therapeutic agents. The plant is considered 

environmentally sustainable due to its rapid growth, high 

biomass production, and ability to prevent soil erosion (4). 
Bioactive substances, such as phytochemicals, polyphenols, 

and nanoparticles, are abundant in bamboo leaves, which 

have antibacterial, anticarcinogenic, antiangiogenic, and anti-

diabetic effects (5).  

 

Taxonomy and Botanical Description:  

                                          

 
Figure 1: Bamboo Tree 

Kingdom: Plantae  

Division: Angiosperms  

Class: Monocotyledonae  

Order: Poales  

Family: Poaceae    

Subfamily: Bambusoideae  

 

Bamboo plants are perennial evergreen grasses characterized 

by woody stems known as culms. The culms are hollow with 

distinct nodes and internodes. Leaves are narrow, lance-

shaped, and arranged alternately. Bamboo grows rapidly and 

adapts well to different climatic conditions.  

  

Phytochemical Constituents:  

Bamboo contains a wide range of phytochemicals responsible 

for its biological activities. Major constituents include 

flavonoids, phenolic compounds, glycosides, 

polysaccharides, amino acids, vitamins, and minerals (6). 

Bamboo leaves are particularly rich in flavonoids such as 

orientin and vitexin, which exhibit strong antioxidant 

properties (7). These compounds increase the antioxidant 

properties of bamboo. Other significant components include 

phytosterols, terpenes, saponins, and dietary fiber (8). 

Phenolic acids contribute to anti-inflammatory and 

antimicrobial effects, while polysaccharides are associated 

with immunomodulatory and  

antidiabetic activities.  

  

Traditional and Medicinal Uses 

In traditional medicine, bamboo has been used for the 

treatment of fever, cough, inflammation, and digestive 

disorders. Bamboo shoots are consumed as a nutritious food 

source and are believed to aid digestion and reduce 

cholesterol levels. Bamboo leaf extracts have been used in 

herbal formulations for detoxification and improving general 

health. Different parts of the plant have also been used in folk 

medicine for wound healing and management of infections.  
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Pharmacological Activities 

 

Antioxidant Activity  

Bamboo extracts exhibit significant antioxidant activity due 

to the presence of flavonoids and phenolic compounds 

(9).Using assays such as DPPH, ABTS, and FRAP, numerous 

investigations have shown the strong antioxidant properties 

of bamboo leaf extracts (10). Bambusa textilis McClure, 

which shown the best antioxidant activity among the 15 

investigated bamboo species, yielded specific antioxidant 

flavone glycosides, including iso orientin and its derivatives. 

These results provide credence to the possibility of using 

bamboo leaves as natural antioxidants in food applications 

and supplements.  

 

Anti-inflammatory Activity:  

Numerous studies have shown that different types of bamboo 

have anti-inflammatory qualities. In accordance with their 

high flavonoid and phenolic acid content, extracts from 

Bambusa arundinacae shoots demonstrated potent 

antioxidant and anti-inflammatory properties (11). Studies 

have shown that bamboo extracts reduce inflammatory 

responses by inhibiting inflammatory mediators. This 

property supports its traditional use in treating inflammatory 

conditions.  

 

Antimicrobial Activity:  

Bamboo extracts demonstrate antibacterial and antifungal 

activities against various pathogenic microorganisms (12). 

By adding nanocomposites like ZnO and graphene oxide, 

researchers have created antimicrobial bamboo materials that 

exhibit strong antibacterial activity against both Gram-

positive and Gram-negative bacteria. Bamboo's antibacterial 

properties make it a viable material for a number of uses, such 

as the textile, furniture, building, and decorative sectors (13). 

These properties make bamboo a potential natural alternative 

to synthetic antimicrobial agents.  

  

Antidiabetic Activity:  

Bamboo leaf extracts have shown potential in reducing blood 

glucose levels and improving insulin sensitivity. The presence 

of bioactive polysaccharides and flavonoids contributes to its 

antidiabetic effect (14). According to these results, a number 

of bamboo species and their extracts may be effective natural 

anti-diabetic medicines, which calls for more research into 

their modes of action and possible medical uses.   

 

Anticancer Activity:  

Certain bamboo constituents have demonstrated cytotoxic 

effects against cancer cell lines in experimental studies (15) 
Furthermore, extracts from Sasa senanensis leaves made 

using a "vigorous" extraction technique demonstrated 

immunostimulatory effects, stimulating macrophages and 

natural killer cells while inhibiting the formation of tumors in 

animal models. Immunopotentiation is responsible for the 

extracts' antitumor effectiveness, and 1,3-β-glucan has been 

found to be a key immuno potentiating agent (16). 

Antioxidant and anti-inflammatory mechanisms play an 

important role in this activity.  

  

Industrial and Nutritional Applications:  

Apart from medicinal uses, bamboo is widely used in food 

products, paper production, textiles, construction, and 

environmental protection (17). Bamboo shoots are rich in 

fiber, vitamins, and minerals, making them valuable in 

functional foods. Bamboo-based products are also considered 

eco-friendly and sustainable alternatives to synthetic 

materials (18).  

  

Current Challenges and Research Gaps 

Despite extensive research, several challenges remain in the 

utilization of bamboo for pharmaceutical applications (19). 

These include lack of standardized extraction methods, 

variation in phytochemical composition among species, 

insufficient toxicity studies, and limited clinical trials (20). 
Because of their nutritional value and bioactive components, 

bamboo extracts and shoots have drawn interest for possible 

uses in the food processing, medicinal, and construction 

sectors (21). Bamboo's sustainable qualities make it a 

desirable material in the construction industry, but engineers 

and architects are reluctant to use it because there aren't any 

comprehensive building norms and standards in place (22). 
However, their extensive use and market penetration are 

hampered by the lack of uniformity in extraction procedures, 

processing techniques, and quality control (23). Addressing 

these issues is essential for the development of safe and 

effective bamboo-based formulations.  

 

2. Future Prospects 
 

Future research should focus on isolation of active 

compounds, mechanism-based pharmacological studies, 

clinical evaluation, and formulation development (24). 
Similarly, when administered intraperitoneally to rats, 

aqueous extracts of Bambusa vulgaris leaves showed minimal 

toxicity. A 90-day oral toxicity study in rats found no 

abnormalities at doses of 200 mg/kg/day or higher, and 

cellulose nanofibers made from bamboo pulp did not exhibit 

any mutagenicity in a variety of in vitro experiments (25). 
Advances in biotechnology and phytochemistry may further 

enhance the therapeutic potential of bamboo and promote its 

use in modern medicine.  

  

3. Conclusion 
 

Bamboo is a versatile and sustainable plant with significant 

pharmacological potential. The presence of diverse bioactive 

compounds contributes to its antioxidant, anti-inflammatory, 

antimicrobial, and antidiabetic properties. Although 

traditional uses and experimental studies support its 

medicinal value, further scientific validation through clinical 

research is necessary. Bamboo holds promise as an important 

natural resource for the development of pharmaceutical and 

nutraceutical products in the future.  
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