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Abstract: Microgreens, often referred to as "vegetable confetti,” are the young, edible seedlings of
vegetables and herbs harvested at the cotyledonary leaf stage. Renowned for their vibrant colors, robust
flavors, and rich nutritional content, microgreens are increasingly recognized for their potential role in
preventing chronic diseases such as cardiovascular diseases, cancer, diabetes, and neurodegenerative
disorders. This review critically examines the nutritional composition of microgreens, highlighting their dense
concentrations of vitamins, minerals, and bioactive compounds like glucosinolates, polyphenols, and
carotenoids. Notably, microgreens often surpass their mature counterparts in nutrient and phytochemical
content, making them valuable in addressing dietary deficiencies and promoting health. This review critically
examines the role of microgreens as functional foods in chronic disease prevention. By exploring their
nutrient-rich profiles, bioactive compounds, and evidence-based health benefits, we highlight their potential
to mitigate global challenges like cardiovascular diseases, cancer, diabetes, and neurodegenerative disorders
along with obesity and osteoporosis Additionally, this analysis emphasizes the significance of microgreens
in fostering healthier dietary habits and advancing research in nutritional biochemistry and disease prevention.
In conclusion, this paper highlights the importance of microgreens as a functional food and encourages their
inclusion in diets to help prevent chronic diseases. Furthermore, it emphasizes the need for additional research
into their bioavailability and long-term health effects, stressing their potential to improve public health and
clinical nutrition.
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I. INTRODUCTION

Generally referred to as "vegetable confetti,” microgreens are young, edible vegetable and herb
seedlings that are picked at the cotyledonary leaf stage or right before the first true leaves appear. These small
plants are prized for their strong flavors, vivid colors, and rich nutritional profile. Their health-promoting
qualities are attributed to their abundance of vitamins, minerals, and bioactive substances like glucosinolates,
polyphenols, and carotenoids (1-3). The potential of microgreens to deliver higher levels of essential nutrients
and phytochemicals, frequently exceeding those present in their mature counterparts, accounts for their
nutritional significance (2).
Sedentary lifestyles and poor eating habits contribute to the substantial global health burden of chronic
diseases, which include diabetes, cancer, and cardiovascular diseases. Globally, these illnesses account for a
significant amount of morbidity and mortality. Diet plays a crucial role in the prevention and management of
these diseases, with increasing emphasis on the consumption of functional foods rich in bioactive compounds
(2,4). Microgreens are gaining attention for their strong antioxidant and anti-inflammatory properties, making
them promising options for the dietary prevention of chronic diseases (5,6). Thus, The function of microgreens
as functional foods in the prevention of chronic diseases is critically examined in this review. By exploring
their nutrient-rich profiles, bioactive compounds, and evidence-based health benefits, we highlight their
potential to mitigate global challenges like cardiovascular diseases, cancer, diabetes, and neurodegenerative
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disorders. Additionally, this analysis emphasizes the significance of microgreens in fostering healthier dietary
habits and advancing research in nutritional biochemistry and disease prevention.

1.1 Nutritional Composition of Microgreens

It is well known that microgreens are concentrated sources of essential nutrients. According to
studies, they are especially high in vitamins like beta-carotene, vitamin C, and vitamin E (7). Research
showed that microgreens have much greater levels of tocopherols (vitamin E) and ascorbic acid (vitamin C)
than their mature counterparts. Significant amounts of minerals like potassium, calcium, magnesium, and
iron are also present, though the amounts vary based on the species and growing environment (8).
Furthermore, by adding to their antioxidant activity and anti-inflammatory qualities, phytochemicals such as
flavonoids, phenolic acids, and glucosinolates increase their efficacy as functional foods.(9).

1.2 Variation in Nutrient Content Across Species

Microgreen species differ greatly in their nutrient composition. Broccoli and mustard microgreens, for
example, are remarkable for having a high glucosinolate content, that has been connected to cancer-preventive
characteristics (10). Carrot microgreens have greater levels of lutein and beta-carotene than other species,
demonstrating that the variability also extends to carotenoid content (7). These interspecies variations
highlight the necessity of carefully choosing microgreens according to particular dietary objectives.

1.3 Impact of Cultivation Practices on Nutritional Value

Cultivation practices play a pivotal role in determining the nutritional quality of microgreens. Their
nutrient profile can be greatly impacted by variables like watering frequency, substrate composition, and light
intensity. Studies have demonstrated, for instance, that microgreens cultivated under regulated light-emitting
diode (LED) lighting have higher concentrations of carotenoids and anthocyanins than those grown in the
presence of natural sunlight (11). Similarly it has been observed that hydroponic systems enhanced with
nutrient solutions enhance the uptake of minerals and the production of phytochemicals (12). Additionally,
organic farming practices, which eliminate synthetic pesticides and fertilizers, tend to increase antioxidant
levels, most likely as a result of plant stress responses (13). Nevertheless, nutrient concentrations can be
diluted by overwatering or nutrient imbalance, highlighting the necessity of ideal growing conditions.

1.4 Functional Food Potential and Chronic Disease Prevention

Microgreens are being promoted as functional foods that may help prevent chronic diseases because
of their high nutrient density as well as bioactive compound content. Microgreens contain antioxidants that
scavenge free radicals, reducing oxidative stress and the the likelihood of diseases like type 2 diabetes and
cardiovascular disorders (1). Glucosinolates found in Brassica microgreens have demonstrated potential for
chemopreventive effects and in regulating the metabolism of carcinogens (10). Furthermore, the anti-
inflammatory properties of phenolic compounds may help with conditions like arthritis and inflammatory
bowel disease. Given these promising attributes, this review will subsequently discuss the potential
therapeutic role of microgreens in the management and prevention of cardiovascular diseases, cancer,
diabetes, neurodegenerative disorders, as well as other conditions such as obesity and osteoporosis.

Il. THE POTENTIAL THERAPEUTIC ROLE OF MICROGREENS IN THE PREVENTION AND
MANAGEMENT OF CHRONIC DISEASES

Cardiovascular Diseases

Because of their abundant anti-inflammatory and antioxidant qualities, microgreens have drawn
interest for their possible contribution to the prevention of cardiovascular diseases. These young plants are
rich in vital nutrients that are important for heart health, including potassium, vitamin K, and folate. Vitamin
K is essential for blood clotting and preserving vascular health, while folate is known to help lower
homocysteine levels, which are indicators for cardiovascular diseases (1,14). Since potassium is necessary for
sustaining normal blood pressure, eating microgreens can help protect your heart by lowering your risk of
hypertension and regulating blood pressure (15,16). Furthermore, consuming microgreens has been linked to
improved heart health and lower cholesterol, according to studies. Microgreen's high concentration of
bioactive substances, including polyphenols and carotenoids, enhances their antioxidant potential and lowers
inflammation and oxidative stress, two factors associated with cardiovascular disorders (17,18). These
properties make microgreens a promising functional food for supporting cardiovascular health.
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Cancer

Microgreens are also known for their ability to prevent cancer, owing to their high phytochemical
content. These compounds, which include carotenoids, phenolic compounds, and glucosinolates, have been
shown to have anticancer properties (3,14). The antioxidant activity of microgreens helps to neutralize free
radicals, thus decreasing oxidative damage to cells and DNA, which is an identified mechanism in cancer
prevention (5,18). Microgreens have been shown in specific studies to have antiproliferative effects on various
cancer cell lines, including colon cancer cells. The bioactive compounds in microgreens may promote
apoptosis (programmed cell death) and restrict the proliferation of cancer cells, making them a beneficial
addition to cancer preventive diet (5,19). The consumption of microgreens, with their rich phytochemical
profile, can thus be a strategic dietary approach to reduce the risk of cancer development.

Diabetes

Microgreens have shown promising potential in blood sugar control, making them a valuable addition
to diets aimed at managing diabetes. Rich in nutrients, these young plants are having crucial role in controlling
blood sugar levels. For example, microgreens are known to have high levels of chromium and magnesium,
two elements that are critical for improving glucose metabolism and insulin sensitivity (17,20,21). According
to research, diets high in fiber and bioactive substances, like those in microgreens, can enhance insulin
sensitivity and have a positive impact on the glycemic index. Increased fiber consumption is linked to notable
decreases in fasting plasma glucose, HbAlc, and insulin resistance—all important indicators of diabetes
management, based on a systematic review and meta-analysis.(22). Likewise, Research has shown that eating
microgreens, like broccoli, can lower insulin resistance and enhance glucose homeostasis, which lowers the
likelihood of diabetes (18,23).
Neurodegenerative Diseases

The high concentrations of bioactive substances in microgreens, including folate, vitamin K, and
omega-3 fatty acids, are primarily responsible for antioxidant and anti-inflammatory properties, which may
help prevent neurodegenerative diseases (3,24,25). Vitamin K is well-known for its role in brain health and
defense against oxidative stress, whereas folate is essential for cognitive function and has been associated
with a lowering risk of Alzheimer's disease (1,26). Some microgreens contain omega-3 fatty acids, which
have been linked to a decreased risk of Parkinson's disease and are crucial for preserving neuronal integrity
(25,27). The high antioxidant content of microgreens supports in the fight against oxidative stress, which is a
major contributor to the development of neurodegenerative diseases (3,17).

I11. POTENTIAL HEALTH BENEFITS OF MICROGREENS ON OTHER CHRONIC DISEASES

Obesity

Microgreens, particularly red cabbage, are abundant in bioactive compounds like anthocyanins. These
compounds have been demonstrated to address inflammation linked to obesity by influencing metabolic and
inflammatory markers, presenting a dietary approach to manage obesity and its related health concerns (28).
The abundant polyphenols and antioxidants found in microgreens enhance their potential to combat obesity
by blocking enzymes such as pancreatic lipase, which plays a key role in fat digestion (17). This indicates
that including microgreens in the diet may serve as a natural method for weight management and lowering
the risks associated with obesity.

Osteoporosis

Although there is limited research on the direct relationship between microgreens and osteoporosis,
microgreens like broccoli and kale contain high amounts of vitamins and minerals, including calcium and
vitamin K, which are crucial for maintaining bone health. These nutrients are recognized for their role in
promoting bone density and strength, potentially lowering the risk of osteoporosis (14,18). The glucosinolates
and other bioactive compounds found in microgreens might aid in supporting bone health by alleviating
inflammation and oxidative stress, both of which play a role in bone degradation (1).

IV. NEED FOR FURTHER RESEARCH

Although microgreens show great promise in preventing chronic conditions discussed above, Further
studies should focus on long-taerm clinical trials to assess the health benefits and long-term effects of
microgreens, the impact of different cultivation practices on nutrient composition, and the bioavailability of
their bioactive compounds. Additionally, research should explore species-specific health benefits,
phytochemical synergies, and the role of microgreens in managing chronic diseases like diabetes,
cardiovascular diseases, and cancer, with an emphasis on discovering the exact mechanisms of action.
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V. CONCLUSION

Microgreens, packed with nutrients and bioactive compounds, are increasingly recognized as valuable
functional foods. They are rich in essential vitamins, minerals, and plant compounds like glucosinolates and
polyphenols, which may help prevent chronic diseases such as heart disease, cancer, diabetes, and
neurodegenerative disorders. Different types of microgreens offer varying nutrient benefits, and how they are
grown plays a crucial role in maximizing their health potential. With chronic diseases on the rise globally,
adding microgreens to diets offers a natural and nutritious way to support overall health. Looking forward,
more research is needed to fully understand how microgreens benefit health and to establish their role in
clinical nutrition. By promoting better eating habits and deepening our understanding of nutritional science,
microgreens could become a key player in improving public health and combating chronic diseases. Future
studies should focus on investigating the bioavailability and long-term health effects of microgreens, along
with their contribution to a balanced diet for preventing chronic diseases.
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