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Abstract
Broccoli, a member of the cruciferous vegetable family, has long been hailed for its numerous health benefits. Rich in vitamins, minerals, and 
dietary fiber, broccoli possesses antioxidant properties that help combat oxidative stress and protect the body against chronic diseases. While 
broccoli is already a nutritional powerhouse, recent research has uncovered an innovative method to enhance its antioxidant content through lactic 
fermentation. This process involves the use of lactic acid bacteria to convert sugars in broccoli into lactic acid, leading to increased antioxidant 
activity. In this article, we will delve into the antioxidant deeds of broccoli and explore how lactic fermentation can further augment its health-
promoting effects.

Keywords: Broccoli • Minerals • Vitamins • Fermentation

The Antioxidant Deeds of Broccoli through Lactic Fermentation 

Adrica Flores*
Department of Food Research, Morgan State University, Baltimore, USA

*Address for Correspondence: Adrica Flores, Department of Food Research, 
Morgan State University, Baltimore, USA; E-mail: adricaflores@gmail.com

Copyright: © 2023 Flores A. This is an open-access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author 
and source are credited.
Received: 01 May, 2023, Manuscript No: jbpbt-23-103914; Editor Assigned: 03 
May, 2023, PreQC No: P-103914; Reviewed: 15 May, 2023, QC No: Q-103914; 
Revised: 20 May, 2023, Manuscript No: R-103914; Published: 27 May, 2023, DOI: 
10.37421/2155-9821.2023.13.565

Introduction

It contains an array of antioxidants, including vitamin C, vitamin E, beta-
carotene, and various phytochemicals like sulforaphane, indole-3-carbinol, 
and quercetin. These antioxidants play a crucial role in neutralizing harmful 
free radicals in the body, which are highly reactive molecules that can damage 
cells and contribute to the development of chronic diseases such as cancer, 
heart disease, and neurodegenerative disorders. Vitamin C, a powerful water-
soluble antioxidant found abundantly in broccoli, helps boost the immune 
system, supports collagen production, and protects cells from oxidative damage. 
Vitamin E, on the other hand, is a fat-soluble antioxidant that guards against 
lipid peroxidation, a process that can lead to cellular damage. Beta-carotene, a 
precursor to vitamin A, possesses antioxidant properties and aids in maintaining 
healthy vision and supporting immune function [1].

Furthermore, broccoli contains phytochemicals that exhibit antioxidant 
activity. Sulforaphane, for instance, has been extensively studied for its potential 
to prevent cancer and reduce inflammation. Indole-3-carbinol has shown 
promising effects in combating hormone-related cancers, while quercetin acts 
as a potent antioxidant and anti-inflammatory agent. Lactic fermentation, also 
known as lacto-fermentation, is a process that involves the conversion of sugars 
in food into lactic acid by Lactic Acid Bacteria (LAB). This fermentation process 
not only enhances the shelf life and flavour of various foods but also increases 
their nutritional value [2].

Recent studies have explored the effects of lactic fermentation on broccoli 
and its impact on antioxidant activity. During fermentation, LAB break down the 
carbohydrates in broccoli into lactic acid, lowering the pH of the environment. 
The lowered pH helps stabilize the antioxidants, thereby enhancing their activity. 
Additionally, the fermentation process increases the bioavailability of certain 
antioxidants, making them more easily absorbed and utilized by the body. 
One study published in the Journal of Food Science demonstrated that lactic 
fermentation of broccoli significantly increased its total antioxidant capacity and 
the levels of individual antioxidants, including vitamin C and beta-carotene. 
The researchers found that fermented broccoli exhibited greater free radical 
scavenging activity compared to raw broccoli, indicating enhanced antioxidant 
potential [3].

Literature Review

Another study published in the Journal of Agricultural and Food Chemistry 
investigated the impact of lactic fermentation on the glucosinolate content of 
broccoli. Glucosinolates are sulfur-containing compounds found in cruciferous 
vegetables that have been linked to cancer prevention. The researchers observed 
that lactic fermentation increased the conversion of glucosinolates into bioactive 
compounds, such as isothiocyanates, which are known for their anticancer 
properties. The results suggested that lactic fermentation could enhance the 
potential cancer-protective effects of broccoli. Furthermore, lactic fermentation 
alters the composition of the gut microbiota, promoting the growth of beneficial 
bacteria and improving gut health. A healthy gut microbiome plays a crucial role 
in overall well-being [4].

Before we delve into the specifics of lactic fermentation, it is essential to grasp 
the concept of antioxidants. Antioxidants are compounds that help neutralize 
harmful free radicals in the body, which are unstable molecules that can cause 
cellular damage and contribute to the development of chronic diseases, including 
cancer, heart disease, and neurodegenerative disorders. Broccoli contains 
various antioxidants such as flavonoids, carotenoids, and vitamins C and E, 
which have been associated with a range of health benefits. Lactic fermentation, 
also known as lacto-fermentation, is a process that involves the conversion of 
sugars into lactic acid by beneficial bacteria, such as Lactobacillus species. 
This ancient preservation technique has been used for centuries to enhance the 
flavor, shelf life, and nutritional value of foods. Common examples of fermented 
foods include yogurt, sauerkraut, and kimchee. Lactic fermentation of broccoli 
involves immersing the vegetable in a brine solution, allowing the bacteria 
naturally present on its surface or introduced during the process to convert the 
sugars present in broccoli into lactic acid [5].

Discussion

Studies have shown that lactic fermentation significantly increases the 
antioxidant content of broccoli. The lactic acid produced during fermentation acts 
as a natural preservative and enhances the stability of antioxidants present in 
the vegetable. Additionally, the conversion of sugars into lactic acid creates a 
more acidic environment, which further facilitates the extraction and release of 
antioxidants from broccoli. This synergistic effect leads to a higher concentration 
of bioactive compounds, including glucosinolates, phenolic compounds, and 
vitamins.

Broccoli is well-known for its high glucosinolate content, particularly 
sulforaphane, which has been extensively studied for its potential health benefits. 
Glucosinolates are a group of sulfur-containing compounds that are metabolized 
into isothiocyanates, including sulforaphane, known for their potent antioxidant 
and anticancer properties. Lactic fermentation has been found to significantly 
increase the levels of glucosinolates and their metabolites, thereby enhancing 
the antioxidant potential of broccoli. Phenolic compounds are another group of 
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antioxidants found in broccoli that exhibit a range of health-promoting effects. 
Studies have shown that lactic fermentation increases the levels of phenolic 
compounds in broccoli, including flavonoids and anthocyanins. These compounds 
possess strong antioxidant and anti-inflammatory properties, which contribute 
to their protective effects against chronic diseases, including cardiovascular 
disease and certain types of cancer.

Lactic fermentation also affects the vitamin and mineral content of broccoli. 
While certain vitamins, such as vitamin C, may experience a slight reduction 
during fermentation, the overall impact is negligible. In fact, the increased 
bioavailability of antioxidants, particularly phenolic compounds, compensates 
for any minor loss in vitamin content. Furthermore, fermentation increases the 
bioavailability of minerals present in broccoli, such as iron, zinc, and calcium, 
enhancing their absorption and utilization by the body [6].

Conclusion

The lactic fermentation of broccoli represents a promising approach to 
enhance its antioxidant potential. This traditional preservation method not 
only increases the concentration of bioactive compounds but also triggers 
the production of additional antioxidants, such as glucosinolates and phenolic 
compounds. By unlocking the antioxidant deeds of broccoli, lactic fermentation 
provides an opportunity to optimize the health benefits offered by this nutrient-
dense vegetable. Incorporating fermented broccoli into our diets may prove to be 
a valuable strategy for promoting overall health and reducing the risk of chronic 
diseases.
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