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Abstract 

This review explores the antioxidant properties of sugarcane juice, highlighting its phytochemical constituents, mechanisms of 

action, and potential health benefits. With the rising interest in natural antioxidants in promoting health and preventing 

diseases, sugarcane juice offers a promising avenue due to its rich composition of polyphenols, flavonoids, and other 

beneficial compounds. This paper synthesizes findings from various studies, providing a critical assessment of the 

methodologies used and the implications of these antioxidants in a dietary context. 
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Introduction 

Sugarcane juice, a traditional beverage widely consumed in 

tropical and subtropical regions, is not only cherished for its 

sweet, refreshing taste but also for its nutritional and 

therapeutic properties. Derived from the stalks of the 

sugarcane plant, Saccharum officinarum L., this natural 

drink has been part of traditional diets and medicine for 

centuries. Modern scientific research has begun to uncover 

the health benefits associated with its consumption, 

particularly focusing on its antioxidant properties. 

Antioxidants are vital in combating oxidative stress, a 

physiological process linked to cellular damage, aging, and 

chronic diseases such as cancer, cardiovascular diseases, 

and neurodegenerative disorders. Oxidative stress results 

from an imbalance between free radicals—unstable 

molecules that can damage cells—and the body's ability to 

counteract their harmful effects with antioxidants. 

Sugarcane juice is rich in a diverse array of antioxidants, 

including phenolic compounds, flavonoids, and vitamins, 

which provide a biochemical basis for its health-promoting 

effects. 

 

Main Objective 

The main objective of this analysis is to comprehensively 

explore the antioxidant properties of sugarcane juice, 

delineating the specific antioxidant compounds it contains 

and understanding their mechanisms of action. This study 

aims to quantify the concentrations of these antioxidants and 

evaluate their efficacy in scavenging free radicals and 

reducing oxidative stress in biological systems. Through 

detailed chemical analyses and bioassays, the research seeks 

to establish a scientific correlation between the consumption 

of sugarcane juice and its potential health benefits, 

particularly in preventing or mitigating oxidative stress-

related diseases. 

 

Composition of Sugarcane Juice (Phytochemical Profile) 

Sugarcane juice is rich in a variety of compounds that 

contribute to its antioxidant capacity, including: 

 

1. Phenolic compounds: These include flavonoids like 

tricin, a rare flavonoid that has shown substantial 

antioxidant activity. 

 

2. Vitamins: Particularly vitamin C, which is well-known 

for its antioxidant properties. 

 

3. Minerals: Elements like zinc and selenium, which play 

a role in antioxidant enzyme activities. 

 

4. Amino acids: Such as tryptophan, which are precursors 

to antioxidant molecules in the human body. 
 

Table 1: Chemical Composition of Sugarcane Juice 
 

Constituent Category Constituent Chemical Formula 

Sugars 

Sucrose C12H22O11 

Glucose (Dextrose) C6H12O6 

Fructose C6H12O6 

Organic Acids 

Citric Acid C6H8O7 

Malic Acid C4H6O5 

Acetic Acid C2H4O2 

Amino Acids 

Aspartic Acid C4H7NO4 

Glutamic Acid C5H9NO4 

Alanine C3H7NO2 

Phenolic Compounds 

 

Caffeic Acid C9H8O4 

Ferulic Acid C10H10O4 

p-Coumaric Acid C9H8O3 

Vitamins Vitamin C (Ascorbic Acid) C6H8O6 

Minerals 

Calcium (Ca) Ca2+ 

Potassium (K) K+ 

Magnesium (Mg) Mg2+ 

Trace Elements 
Zinc (Zn) Zn2+ 

Selenium (Se) Se2+ 
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Antioxidant Properties of Sugarcane Juice 

Sugarcane juice is widely appreciated not only for its 

refreshing taste but also for its considerable antioxidant 

properties, which are significant in promoting health and 

preventing diseases. The antioxidant activity in sugarcane 

juice primarily arises from its rich composition of 

phytochemicals, including phenolic compounds, flavonoids, 

and ascorbic acid (Vitamin C). These components are 

critical in mitigating oxidative stress by neutralizing free 

radicals and preventing cellular damage. Phenolic 

compounds in sugarcane juice are effective in scavenging 

various types of free radicals, such as peroxides, hydroxyl 

radicals, and superoxides. This broad spectrum of activity 

helps in reducing oxidative stress across different body 

systems. Flavonoids, another group of antioxidants found in 

sugarcane juice, contribute not only by combating free 

radicals but also by modulating enzyme function and 

inhibiting the oxidation of other molecules, which can lead 

to cellular damage. One specific flavonoid found in 

sugarcane juice, tricin, is relatively rare in other plants and 

has been identified as particularly potent in antioxidant and 

anti-inflammatory activities. Furthermore, sugarcane juice 

contains modest amounts of Vitamin C, which is known for 

its efficacy in immune system support and as an antioxidant 

that protects the body against oxidative stress. The 

mechanism by which these antioxidants operate includes the 

direct scavenging of free radicals and chelating metal ions, 

which can catalyze the production of free radicals. Chelating 

these ions significantly reduces oxidative stress and protects 

body tissues. The health benefits of these antioxidant 

activities are vast. They help in preventing the oxidation of 

low-density lipoprotein (LDL) cholesterol, which is a risk 

factor for atherosclerosis and cardiovascular diseases. By 

reducing oxidative stress, antioxidants in sugarcane juice 

also lower inflammation, potentially providing relief from 

conditions such as arthritis and asthma. Moreover, the 

antioxidants in sugarcane juice are believed to contribute to 

cancer prevention. Research has suggested that these 

compounds may inhibit DNA damage and tumor growth, 

thereby reducing the risk of cancer development. Numerous 

studies have used assays like DPPH, ABTS, and FRAP to 

measure the antioxidant capacity of sugarcane juice, 

consistently showing high levels of antioxidant activity, 

primarily attributed to its high phenolic content. 

 
Table 2: Antioxidant Properties of Sugarcane Juice 

 

Antioxidant Component Function Health Benefits 

Phenolic Compounds Scavenge various types of free radicals Reduces risk of chronic diseases like cancer 

Flavonoids Inhibit oxidation, modulate enzyme function Improves cardiovascular health 

Vitamin C Protects against oxidative stress Enhances immune function 

 

The detailed types of antioxidants present in sugarcane 

juice include 

Phenolic Compounds: These compounds are a major 

category of antioxidants in sugarcane juice. Phenolic acids, 

like caffeic acid, ferulic acid, and p-coumaric acid, are 

known for their strong antioxidant properties. They work by 

donating hydrogen atoms to free radicals, neutralizing them 

and preventing them from causing cellular damage. These 

compounds also contribute to the anti-inflammatory and 

antimicrobial properties of sugarcane juice. 

 

Flavonoids: Sugarcane juice contains a variety of 

flavonoids, which are a subclass of polyphenols. Specific 

flavonoids like tricin are notable in sugarcane. Tricin has 

been studied for its antioxidant, anti-inflammatory, and 

anticancer properties. Flavonoids generally function by 

modulating cell signaling pathways, reducing oxidative 

stress, and improving endothelial function, which can have 

cardiovascular benefits. 

 

Vitamin C (Ascorbic Acid): While not as abundant as 

other antioxidants in sugarcane juice, the presence of 

vitamin C still contributes significantly to its overall 

antioxidant capacity. Vitamin C is a water-soluble vitamin 

that acts as a potent reducing agent, scavenging free radicals 

in aqueous environments. It also helps regenerate other 

antioxidants, such as vitamin E, and plays a crucial role in 

immune function and skin health. 

 

Enzymatic Antioxidants: These include enzymes such as 

superoxide dismutase (SOD), catalase, and peroxidases, 

which are naturally occurring in sugarcane juice. 

Superoxide dismutase catalyzes the conversion of 

superoxide radicals into hydrogen peroxide and oxygen, 

thus reducing oxidative stress. Catalase further breaks down 

hydrogen peroxide into water and oxygen, providing 

additional protection against oxidative damage. Peroxidases 

also play a role in the detoxification of peroxides. 

 

Other Trace Elements: Sugarcane juice contains trace 

amounts of minerals like zinc and selenium, which are 

cofactors for various enzymatic antioxidants. Zinc is crucial 

for the functioning of superoxide dismutase, while selenium 

is a component of glutathione peroxidase, another enzyme 

involved in the reduction of peroxide radicals 

 

Conclusion 

Sugarcane juice is a nutrient-rich beverage laden with a 

complex array of antioxidants that include phenolic 

compounds, flavonoids, vitamin C, and enzymatic 

antioxidants such as superoxide dismutase, catalase, and 

peroxidases. These antioxidants confer numerous health 

benefits by neutralizing harmful free radicals and protecting 

against oxidative stress, which is linked to a host of chronic 

conditions including cardiovascular diseases, cancer, and 

inflammatory diseases. The presence of trace elements like 

zinc and selenium further enhances the antioxidant capacity 

of sugarcane juice, as these minerals are essential for the 

optimal functioning of antioxidant enzymes. Consuming 

sugarcane juice not only provides hydration and instant 

energy but also contributes to long-term health benefits by 

supporting the body's natural defense systems. Its inclusion 

in the diet is thus not only a refreshing choice but also a 

strategic one for maintaining health and preventing disease. 

This positions sugarcane juice as a valuable addition to the 

diet, particularly in regions where it is readily available, 

making it a natural, healthful alternative to processed 

beverages. 
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