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INTRODUCTION 

Microgreens are young edible seedlings harvested at an early 

stage of plant development, usually between seven and 

twenty-one days after germination, when the cotyledons are 

fully expanded and, in some species, the first true leaves have 

just emerged. They occupy a unique position between sprouts 

and baby leafy vegetables, differing in both cultivation method 

and morphological characteristics. Unlike sprouts, which are 

grown in water and consumed whole, including roots and seed 

coats, microgreens are cultivated in soil or inert growing 

media and harvested above the substrate surface, making them 

cleaner and safer for consumption. Compared to baby greens, 

microgreens are harvested much earlier, at a stage when 

physiological and biochemical activities are particularly 

intense. 

The concept of microgreens first gained attention in 

high-end culinary practices, especially in North America and 

Europe, where chefs valued them for their vibrant colours, 

delicate textures, and concentrated flavours. Over time, 

scientific investigations revealed that these tiny greens are not 

only aesthetically appealing but also exceptionally rich in 

nutrients and bioactive compounds. This discovery shifted 

microgreens from being merely a garnish to a functional food 

with potential health-promoting properties. As a result, 

nutritionists, agronomists, and food scientists have 

increasingly focused on understanding their nutritional 

composition, health effects, and production potential. 

In the context of global nutrition challenges, 

microgreens have emerged as a promising solution for 

enhancing dietary quality. Micronutrient deficiencies, often 

referred to as hidden hunger, affect millions of people 

worldwide, particularly in developing regions where access to 

diverse fresh vegetables is limited. Due to their high 

concentration of vitamins, minerals, and antioxidants per unit 

fresh weight, microgreens can provide substantial nutritional 

benefits even when consumed in small quantities. Their rapid 

growth cycle and minimal input requirements further 

strengthen their potential as a sustainable and accessible food 

source. 
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Urbanization and shrinking agricultural land 

have intensified the need for innovative food 

production systems. Microgreens are well suited 

to urban and peri urban agriculture because they 

can be grown indoors, on rooftops, or in vertical 

farming systems with limited space and 

resources. Controlled environment agriculture 

allows year-round production, consistent quality, 

and reduced exposure to pests and diseases. 

These characteristics align well with the goals of 

sustainable agriculture and resilient food systems 

under changing climatic conditions. 

From a scientific perspective, 

microgreens offer a valuable model for studying 

plant metabolism, nutrient accumulation, and the 

influence of environmental factors on 

phytochemical synthesis. Variations in light 

quality, growing media, nutrient solutions, and 

harvest time can significantly affect their 

nutritional profile. Understanding these factors is 

essential for optimizing production practices and 

maximizing health benefits. Therefore, 

microgreens represent not only a nutritious food 

source but also an important area of 

interdisciplinary research at the intersection of 

plant science, nutrition, and sustainable 

agriculture. 

Classification and Types of Microgreens 

Microgreens can be produced from a wide range 

of plant species belonging to different botanical 

families. Commonly used groups include 

Brassicaceae, Fabaceae, Apiaceae, Lamiaceae, 

Amaranthaceae, and Poaceae. Each group 

exhibits distinct flavours, colours, textures, and 

nutritional profiles. 

Common examples include broccoli, radish, 

mustard, red cabbage, and kale from the 

Brassicaceae family, which are known for their 

high glucosinolate and antioxidant content. 

Leguminous microgreens, such as pea and lentil, 

are valued for their protein and mineral content. 

Herb microgreens like basil, coriander, and dill 

provide aromatic compounds and essential oils. 

Cereal microgreens such as wheatgrass are rich 

in chlorophyll and certain minerals. The diversity 

of species allows microgreens to be tailored for 

specific nutritional goals, culinary applications, 

and consumer preferences. 

 

 
 

Figure 1. Morphological diversity and visual appeal of commonly consumed microgreens at early 

developmental stages. 

 

Nutritional Profile of Microgreens 

Microgreens are characterized by a high density 

of macro and micronutrients relative to their 

fresh weight. Studies have shown that the 

concentrations of vitamins, minerals, and 

bioactive compounds in microgreens can exceed 

those found in mature vegetables of the same 

species. This is attributed to the mobilization of 

seed reserves and intense metabolic activity 

during early growth. Vitamins commonly 

abundant in microgreens include vitamin C, 

vitamin E, vitamin K, and provitamin A 

carotenoids. These vitamins play crucial roles in 

immune function, antioxidant defence, blood 
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coagulation, and vision. Microgreens are also a 

good source of minerals such as potassium, 

calcium, magnesium, iron, and zinc, which are 

essential for metabolic processes, bone health, 

and oxygen transport. In addition to essential 

nutrients, microgreens contain a wide array of 

phytochemicals, including phenolic acids, 

flavonoids, anthocyanins, and glucosinolates. 

These compounds contribute to the antioxidant 

capacity and potential disease-preventive 

properties of microgreens. 

 

Table 1. Key Nutrients Commonly Found in Microgreens 

 
Nutrient Role in Human Health Common Sources in Microgreens 

Vitamin C Immune support and antioxidant Red cabbage, broccoli microgreens 

Vitamin E Antioxidant and cellular protection Radish, basil microgreens 

Vitamin K Bone health and blood clotting Leafy microgreens 

Potassium Muscle and nerve function Various microgreens 

Iron Haemoglobin synthesis Lettuce, fenugreek microgreens 

Magnesium Metabolic enzyme cofactor Multiple species  

 

Comparative Nutritional Advantage Over 

Mature Vegetables 

Comparative studies between microgreens and 

mature vegetables have consistently highlighted 

the superior nutrient density of microgreens. 

Research conducted on various species has 

shown that microgreens can contain several 

times higher concentrations of vitamins and 

antioxidants per unit fresh weight than fully 

grown plants. For example, red cabbage 

microgreens have been reported to contain 

significantly higher levels of vitamin C and 

vitamin E compared to mature red cabbage 

leaves. 

This enhanced nutritional value means 

that smaller quantities of microgreens may 

provide comparable or even greater nutritional 

benefits than larger servings of mature 

vegetables. Such efficiency is particularly 

valuable in populations with limited access to 

fresh produce or in situations where dietary 

diversity is constrained. 

 

 
Figure 2. Comparative nutrient density of microgreens and mature vegetables, highlighting higher 

concentrations of vitamins and antioxidants in microgreens. 

 

Health Benefits of Microgreens 

The rich nutritional and phytochemical 

composition of microgreens translates into 

multiple potential health benefits. Their high 

antioxidant content helps neutralize reactive 

oxygen species, thereby reducing oxidative 

stress, which is associated with ageing and 

chronic diseases. Phenolic compounds and 

flavonoids present in microgreens contribute to 

anti-inflammatory effects by modulating 

inflammatory pathways. 
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Consumption of Brassicaceae microgreens has 

been linked to improved cardiovascular health 

due to the presence of glucosinolates and their 

breakdown products, which may help regulate 

lipid metabolism and reduce oxidative damage to 

blood vessels. Some studies also suggest that 

microgreens may support glycemic control by 

improving insulin sensitivity and slowing 

carbohydrate digestion. 

Furthermore, the mineral richness of microgreens 

makes them valuable in addressing micronutrient 

deficiencies such as iron and zinc deficiency, 

which are widespread in many developing 

regions. Their high fibre content, although 

moderate due to early harvest, supports digestive 

health and beneficial gut microbiota. 

Cultivation Practices and Environmental 

Sustainability 

Microgreens are typically grown under 

controlled conditions using soil, coco peat, 

vermiculite, or hydroponic systems. They require 

minimal inputs, short growth cycles, and 

relatively low water usage compared to 

conventional vegetable crops. Most microgreens 

are ready for harvest within one to three weeks 

after sowing, making them ideal for rapid 

production. 

Indoor cultivation using artificial lighting allows 

year-round production and reduces dependency 

on climatic conditions. Vertical farming systems 

further enhance space use efficiency, making 

microgreens suitable for urban agriculture. From 

a sustainability perspective, microgreens 

contribute to reduced food miles, lower post-

harvest losses, and increased local food 

production. 

However, energy use in indoor systems and 

packaging waste are important considerations. 

Optimizing light spectra, irrigation efficiency, 

and biodegradable packaging can further 

improve the environmental footprint of 

microgreen production. 

Postharvest Quality and Storage 

One of the major challenges associated with 

microgreens is their short shelf life. Due to high 

respiration rates and tender tissues, microgreens 

are prone to wilting, moisture loss, and microbial 

spoilage. Proper postharvest handling, including 

gentle harvesting, rapid cooling, and hygienic 

packaging, is essential to maintain quality. 

Refrigerated storage at low temperatures and 

high relative humidity can extend shelf life for 

several days. Research is ongoing to develop 

edible coatings, modified atmosphere packaging, 

and natural preservatives to enhance postharvest 

stability without compromising nutritional 

quality. 

Challenges and Future Research Directions 

Despite their advantages, microgreens face 

several challenges that limit large scale adoption. 

These include variability in nutrient content 

among species and growing conditions, lack of 

standardized production protocols, and limited 

consumer awareness in some regions. Economic 

viability can also be affected by high labour costs 

and energy requirements in indoor systems. 

Future research should focus on optimizing 

cultivation practices to maximize nutrient 

content, conducting clinical studies to validate 

health benefits in humans, and developing cost 

effective and sustainable production systems. 

Integrating microgreens into public nutrition 

programs and urban food policies could further 

enhance their role in improving dietary quality. 

 

CONCLUSION 

Microgreens are more than just a culinary trend. 

They represent a highly nutritious, sustainable, 

and versatile food source with significant 

potential to contribute to healthier diets and more 

resilient food systems. Their exceptional 

concentration of vitamins, essential minerals, 

antioxidants, and other bioactive compounds 

positions them as valuable functional foods 

capable of supporting disease prevention, 

immune function, and overall nutritional 

security. Because these nutrients are present in 

high density at an early growth stage, 

microgreens offer an efficient means of 

improving dietary quality even when consumed 

in small quantities, making them especially 

relevant for populations facing micronutrient 

deficiencies. Beyond their nutritional value, 

microgreens align strongly with the principles of 
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sustainable agriculture. Their short growth cycle, 

low land requirement, and adaptability to 

controlled environment and urban farming 

systems allow year-round production with 

reduced pressure on natural resources. 

Microgreens can be cultivated close to 

consumers, minimizing transportation, 

postharvest losses, and carbon footprint while 

supporting local food systems. These 

characteristics make them particularly suitable 

for integration into urban agriculture initiatives, 

household gardens, and small-scale commercial 

enterprises. In conclusion, microgreens have the 

potential to play an important role in future 

nutrition and agriculture strategies by addressing 

key challenges related to health, sustainability, 

and food security. As scientific understanding 

and production technologies continue to advance, 

these tiny greens may contribute significantly to 

diversified diets, functional food development, 

and resilient agri food systems worldwide. 
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