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INTRODUCTION 

Global agriculture is currently undergoing significant 

transformation due to rapid population growth, urbanization, 

climate change, and the increasing demand for nutrient-dense 

foods. According to the Food and Agriculture Organization 

(FAO), the global population is expected to exceed 9 billion 

by 2050, which will significantly increase pressure on food 

production systems. As a result, there is an increasing need for 

innovative and sustainable agricultural practices that can 

provide nutritious food while minimizing environmental 

impact. 

One such innovative approach is the cultivation of 

microgreens, which has gained considerable attention in recent 

years. Microgreens are young, tender vegetable greens that are 

harvested at an early stage of plant development, usually when 

the cotyledons have fully expanded and the first true leaves 

begin to emerge. Typically, microgreens are harvested 

between 7 and 21 days after germination when the seedlings 

reach approximately 2–5 cm in height. Unlike mature 

vegetables, microgreens are harvested at a very early growth 

stage, which results in higher concentrations of certain 

nutrients and bioactive compounds. 
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2. Types of Microgreens 

Microgreens can be produced from a wide range 

of plant species belonging to different botanical 

families. These include vegetables, herbs, grains, 

and legumes. Each species offers unique flavors, 

textures, colors, and nutritional compositions. 

2.1 Brassicaceae Family 

The Brassicaceae family is one of the most 

commonly used plant families for microgreen 

production. These plants are known for their 

rapid growth, strong flavors, and high 

concentrations of beneficial phytochemicals such 

as glucosinolates. 

Examples include: 

● Broccoli, Radish, Mustard, Red cabbage and 

Kale 

These microgreens are rich in antioxidants and 

sulfur-containing compounds that have been 

associated with potential health benefits such as 

cancer prevention and improved cardiovascular 

health.

 

 
 

2.2 Apiaceae Family 

Plants belonging to the Apiaceae family are commonly grown as microgreens due to their aromatic 

properties and distinctive flavors. 
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Examples include: 

● Carrot, Dill, Fennel and Parsley 

These microgreens are often used as flavor 

enhancers in salads, soups, and gourmet dishes. 

2.3 Amaranthaceae Family 

Members of the Amaranthaceae family produce 

colorful and nutrient-rich microgreens. 

Examples include: 

● Beet, Amaranth and Swiss chard 

These microgreens are particularly valued for 

their high content of betalains, pigments that 

possess antioxidant properties. 

2.4 Asteraceae Family 

The Asteraceae family includes several leafy 

vegetables that are suitable for microgreen 

production. 

Examples include: 

● Lettuce, Chicory and Endive 

These microgreens are generally mild in flavor 

and widely used in salads and sandwiches. 

3. Production Technology of Microgreens 

3.1 Growing Media 

Microgreens can be grown on various substrates 

depending on the production system and resource 

availability. The growing medium influences 

germination, growth, yield, and nutritional 

quality. Common media include soil, coco peat, 

vermiculite, perlite, peat moss, and hydroponic 

mats. Coco peat and peat moss are widely 

preferred for their good water-holding capacity 

and aeration, while hydroponic mats are popular 

in indoor farming for providing a clean and 

efficient soil-free environment. 

3.2 Environmental Conditions 

Optimal environmental conditions are essential 

for successful microgreen production. Factors 

such as temperature, humidity, light intensity, 

and pH significantly influence plant growth and 

nutrient accumulation. Modern production 

systems often utilize LED lighting technology to 

provide specific light spectra that enhance plant 

growth and increase the concentration of 

phytochemicals. 

3.3 Cultivation Steps 

The general steps involved in microgreen 

cultivation include: 

1. Selection of high-quality seeds 

2. Optional seed soaking to enhance 

germination 

3. Sowing seeds evenly in trays filled with 

growing media 

4. Covering trays to maintain darkness during 

germination 

5. Exposing seedlings to light after germination 

6. Regular watering and moisture management 

7. Harvesting using scissors when cotyledons 

fully expand 

4. Nutritional Composition of Microgreens 

Microgreens are considered functional foods 

because they contain high concentrations of 

essential nutrients and bioactive compounds. 

Studies have shown that microgreens may 

contain 4-40 times higher levels of certain 

vitamins and antioxidants compared with mature 

vegetables. 

These nutrients include: 

● Vitamin C, Vitamin E, Vitamin K, 

Carotenoids and Phenolic compounds 

These compounds contribute to antioxidant 

activity and may help protect the body from 

oxidative stress and chronic diseases.

 

Table 1: Nutritional Composition of Selected Microgreens (per 100 g Fresh Weight) 

Microgreen Protein (g) 
Fiber 

(g) 
Fat (g) Carbohydrate (g) 

Calorie

s 

Broccoli 2.23-3.00 0.36 0.40-0.49 2.70 24.1 

Chinese kale 2.23 - 0.36 3.13 24.7 

Mustard 2.78 2.08 - - - 

Purple radish 3.41 - 0.49 3.70 32.8 

Red cabbage 1.88 - 0.38 2.32 20.2 
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5. Health Benefits of Microgreens 

5.1 Rich Source of Antioxidants 

Microgreens contain high levels of phenolic 

compounds, flavonoids, and carotenoids. These 

antioxidants help neutralize harmful free radicals 

and protect cells from oxidative damage. 

5.2 Cardiovascular Health 

Certain microgreens such as broccoli and radish 

contain bioactive compounds that may help 

reduce cholesterol levels, improve blood 

circulation, and reduce the risk of cardiovascular 

diseases. 

5.3 Anti-inflammatory Properties 

Several phytochemicals present in microgreens 

exhibit anti-inflammatory properties that may 

help reduce inflammation-related disorders. 

5.4 Prevention of Micronutrient Deficiencies 

Micronutrient deficiencies, also known as hidden 

hunger, affect millions of people worldwide. Due 

to their high nutrient density, microgreens can 

serve as an effective dietary source of essential 

vitamins and minerals. 

6. Microgreens in Urban Agriculture 

Urban agriculture has gained significant 

importance in enhancing food security and 

promoting sustainability in cities. Microgreens 

are especially well-suited for urban farming due 

to their low requirements for space, water, and 

time. They can be efficiently grown using 

advanced techniques such as vertical farming 

systems, hydroponic systems, and indoor LED-

based farming. These modern technologies 

enable year-round production while ensuring 

optimal utilization of limited urban spaces, 

making microgreens an ideal component of 

sustainable urban agriculture. 

7. Challenges in Microgreen Production 

Despite numerous benefits, several challenges 

exist in microgreen production: 

● Short shelf life 

● Risk of microbial contamination 

● High cost of controlled environment systems 

● Lack of standardized production protocols 

8. Future Prospects 

Microgreens represent a promising component of 

future sustainable agriculture. Research is 

currently focusing on: 

● Biofortification to enhance nutrient levels 

● Optimization of LED light spectra for 

improved growth 

● Automation of indoor farming systems 

● Development of improved cultivars with 

higher nutrient density 

 

CONCLUSION 

Microgreens are an emerging category of 

vegetables with remarkable nutritional value and 

significant potential for improving global food 

systems. Their high concentration of vitamins, 

minerals, and phytochemicals makes them 

valuable functional foods that can contribute to 

better human health. In addition, their short 

production cycle, minimal space requirements, 

and adaptability to controlled environments make 

them ideal for urban agriculture and sustainable 

food production. With continued research, 

technological innovation, and increasing 

consumer awareness, microgreens are expected 

to play an important role in the future of 

horticulture and nutrition. 

 

 


