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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 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:

and neurodegenerative disorders. Oxidative stress results
from an imbalance between free radicals—unstable 1.
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,

Phenolic compounds: These include flavonoids like
tricin, a rare flavonoid that has shown substantial
antioxidant activity.

including phenolic compounds, flavonoids, and vitamins, 2. Vitamins: Particularly vitamin C, which is well-known
which provide a biochemical basis for its health-promoting for its antioxidant properties.
effects.

3. Minerals: Elements like zinc and selenium, which play
Main Objective arole in antioxidant enzyme activities.
The main objective of this analysis is to comprehensively
explore the antioxidant properties of sugarcane juice, 4.

delineating the specific antioxidant compounds it contains

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
Sucrose C12H2:011
Sugars Glucose (Dextrose) CsH1206
Fructose CsH1206
Citric Acid CeHgO7
Organic Acids Malic Acid C4H¢Os
Acetic Acid C,H,0,
Aspartic Acid C4H;NO,4
Amino Acids Glutamic Acid CsHgNO,4
Alanine C3H;NO,
. Caffeic Acid CoHgO4
Phenolic Compounds Ferulic Acid CioH10s
p-Coumaric Acid CoHgO3
Vitamins Vitamin C (Ascorbic Acid) CeHsOs
Calcium (Ca) Ca*
Minerals Potassium (K) K*
Magnesium (Mg) Mg?*
Zinc (Zn) Zn?
Trace Elements Selenium (S¢) Ser
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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
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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
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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.



International Journal of Food Science and Nutrition

References

1.

10.

11.

12.

13.

Kadam US, Ghosh SB, De S, Suprasanna P,
Devasagayam TP, Bapat VA. Antioxidant activity in
sugarcane juice and its protective role against radiation
induced DNA damage. Food
Chemistry,2008:106(3):1154-60.

Mauricio Duarte-Almeida J, Novoa AV, Linares AF,
Lajolo FM, Inés Genovese M. Antioxidant activity of
phenolics compounds from sugar cane (Saccharum
officinarum L.) juice. Plant Foods for Human
Nutrition,2006:61:187-92.

Kong F, Yu S, Zeng F, Wu X. Preparation of
antioxidant and evaluation of the antioxidant activities
of antioxidants extracted from sugarcane products. J.
Food Nutr. Res,2015:3(7):458-63.

Ullah R, Nadeem M, Ayaz M, Tayyab M, Imran M,
Sajid R. Antioxidant characteristics of ice cream
supplemented with sugarcane (Saccharum officinarum
L) juice. Food science and
biotechnology,2015:24:1227-32.

Meerod K, Weerawatanakorn M, Pansak W. Impact of

sugarcane juice clarification on physicochemical
properties, some nutraceuticals and antioxidant
activities ~ of  non-centrifugal sugar. Sugar

Tech,2019:21:471-80.

Abbas SR, Sabir SM, Ahmad SD, Boligon AA,
Athayde ML. Phenolic profile, antioxidant potential and
DNA damage protecting activity of sugarcane
(Saccharum officinarum). Food chemistry,2014:147:10-
6.

Ali SE, El Gedaily RA, Mocan A, Farag MA, EI-Seedi
HR. Profiling metabolites and biological activities of
sugarcane (Saccharum officinarum Linn.) juice and its
product molasses via a multiplex metabolomics
approach. Molecules,2019:24(5):934.

Duarte-Almeida JM, Salatino A, Genovese MI, Lajolo
FM. Phenolic composition and antioxidant activity of
culms and sugarcane (Saccharum officinarum L.)
products. Food Chemistry,2011:125(2):660-4.

Mahata G. Potentiality of sugarcane juice and Jaggery
for immunity enhancement and creation of employment
generation. Int J Agric Nutr,2021:3(1):05-07. DOI:
10.33545/26646064.2021.v3.i1a.38

Wang Q, Huang Q, Liang L, Zhang L, Ping Z, Hu B,
Ma N. Research on sugarcane juice fermentation by
Ganoderma lucidum and assay of antioxidant activity of
exopolysaccharide. Journal of food processing and
preservation,2018:42(9):e13761.

de Queiroz FerreiraA R, ZeraikB ML, de LiraB TO,
YariwakeB JH, AvacaB LA. Determination of the
antioxidant capacity of sugarcane juice and passion
fruit extracts using the spectroscopic DPPHe and the
electrochemical CRAC assays. Brazilian Journal of
Analytical Chemistry,2012:9:380-7.

Sreedevi P, Jayachandran LE, Rao PS. Browning and
bioactive composition of sugarcane juice (Saccharum
officinarum) as affected by high hydrostatic pressure
processing. Journal of Food Measurement and
Characterization,2018:12:1962-71.

Duarte-Almeida JM, Negri G, Salatino A, de Carvalho
JE, Lajolo FM. Antiproliferative and antioxidant
activities of a tricin acylated glycoside from sugarcane
(Saccharum officinarum) juice.
Phytochemistry,2007:68(8):1165-71.

14

www.foodsciencejournal.com

14. Nayaka H, Sudarshan S, Swamy Gowda SN, Vinutha

C, Manohar MP. Comparative determination of
antioxidant activity in sugarcane juice of internode
borer resistant varieties. Biochemical & Cellular
Archives,2017:17(1).



