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Abstract: Microgreens can be produced from the seeds of vegetables, herbs, grains including wild or ornamental species, having a 

brief species dependent production cycle of 1-3 weeks from seed germination. Sprouts are the newly germinated seed that are harvested 

just as a seed before their leaves develop whereas, microgreens grows from sprouts but they have leaves. An Asteraceae microgreen, 

such as chicory and lettuce, seems to be high in vitamin A, or carotenoid antioxidants. Microgreens are often referred to as more 

nutrient dense green vegetables, which means that they are more concentrated sources of vitamins and minerals and therefore, they 

contain high amounts of nutrients than the normal greens. Microgreens possess immense potential for improving the nutritional value 

of the human diet, considering their high content of healthy compounds like vitamins, carotenoids and antioxidants. Because of all 

these reasons, Scientists refers to microgreens as ‘FUNCTIONAL FOOD’ as they possess the ability to provide vital nutrients in a more 

practical way. Microgreens are also ideal for space flight environments and their freshness remains intact along with high quality. In 

this regards, microgreens can be considered phytochemical factory in the orbital flights for the reason that they can provide dietary 

needs suitable for the space travellers. A 2012 assessment of the vitamin and carotenoid concentration of 25 commercially available 

microgreens resulted that microgreens have higher concentration of vitamins and carotenoids than their mature plant counterparts. 

Microgreens are relatively easy to grow on a small scale in the presence of sunlight. 
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Microgreens are a new class of speciality salad crops that 

have enhanced color and flavor properties. They are also 

rich in phytonutrient content. Microgreens can be produced 

from the seeds of vegetables, herbs, grains including wild or 

ornamental species, having a brief species dependent 

production cycle of 1-3 weeks from seed germination. These 

crops are harvested when their cotyledons are fully 

expanded and first pair of true leaves has emerged and are 

the young seedlings of tiny leafy vegetables and herbs which 

are approximately 1-3 inches tall. 

 

They are an emerging type of vegetables and herbs which 

people can buy from the markets and also grow at their 

homes from the seeds of these crops. People have started 

growing microgreens on their kitchen window ledges and 

they find them to be very tasty to eat and also healthy at the 

same time. They are usually grown or purchased by the 

people who are more focused on nutrition. 

 

Microgreens also plays an important role in both sweet and 

savory dishes. In addition with their nutritional value, they 

can also add flavors, color, texture to salad and sandwiches. 

It can also be added into smoothies or used as a garnishing. 

They are suitable for eating raw with their retained vitamins 

and minerals content. Like sprouts, microgreens are young 

vegetables but they both are different from each other. 

Sprouts are the newly germinated seed that are harvested just 

as a seed before their leaves develop whereas, microgreens 

grows from sprouts but they have leaves. 

 

Microgreens can grow either in soil or hydroponically in the 

presence of sunlight. Popular microgreens includes: 

 

 Amaranth 

 Basil 

 Broccoli 

 Mustard 

 Beet 

 Peas 

 Kohlrabi 

 Green daikon radish 

 Parsley 

 

Microgreens are packed with the nutrients. While the 

nutritional value of different microgreens varies according to 

their type, as with conventional vegetables, most varieties 

tends to be rich in potassium, zinc, iron magnesium, copper. 

These greens also contain selenium, magnesium and vitamin 

B. A few Research Studies have also shown that they 

contain a great variety of polyphenols and other 

antioxidants. Many fresh plant products provides vitamins, 

minerals , carotenoids , fibers. 

 

Kale serves a dual purpose of being a microgreen as well as 

a regular vegetable. There is evidence that microgreens have 

high antioxidants content and antioxidants helps the body to 

get rid of all the unstable waste molecules known as free 

radicals. High level of Vitamin E, which is a phenolic 

antioxidant, is found in microgreens from the Brassica 

family, such as broccoli. Asteraceae microgreens, such as 

chicory and lettuce, seems to be high in vitamin A, or 

carotenoid antioxidants. There is a growing interest in 

sustainability, and microgreens are one of them as they could 

be a good way to produce seasonal vegetables at a very low 

cost. 

 

Microgreens are relatively easy to grow on a small scale in 

the presence of sunlight. Microgreens can be added to 

different meals in the following ways: 

 

 As an ingredient for salads, soups, pizzas. 

 To add nutritional value to the juices or smoothies. 

 To add flavor and color to different delicacies. 

 

Microgreens may be one of the longest list of present food 

trend which have high amounts of nutrients. But their true 

value is more likely because of their special feature that they 

can be grown as our own vegetable at our home. Most of 
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them were originally grown for chefs to use in their 

restaurants. Nutrient levels in different microgreens varies 

but, they typically have higher levels of nutrients than the 

normal greens. Microgreens are often referred to as more 

nutrient dense green vegetables, which means that they are 

more concentrated sources of vitamins and minerals and 

therefore, they contain high amounts of nutrients than the 

normal greens. For example, microcabbage contains 103 mg 

of vitamin C per 100g compared to a full sized red cabbage 

which contains only 69 mg at same amount. 

 

Microgreens possess immense potential for improving the 

nutritional value of the human diet, considering their high 

content of healthy compounds like vitamins, carotenoids and 

antioxidants. Because of all these reasons, Scientists refers to 

microgreens as ‘FUNCTIONAL FOOD’ as they possess 

the ability to provide vital nutrients in a more practical way. 

Some people also call them as superfood. We know that 

extended presence of humans in space urges for the 

provision of proper dietary intake so as to compensate for 

their stress effects due to long durations of their space 

travels which includes weight loss, protein oxidation, 

muscle proteolysis and changes in Central Nervous System. 

These effects further leads to emotional volatility, 

psychological stress and depression among the travellers. 

Therefore, microgreens can be used to provide a functional 

diet for the space travellers. 

 

But, what makes them an ideal option for an astronaut’s 

functional diet is their enrichment in important 

phytonutrients namely- ascorbic acid, β carotene, α 

tocopherol, phylloquinone and also some minerals including 

calcium, magnesium, iron, manganese, zinc, molybdenum 

along with some lower nitrates, as these phytonutrients are 

recommendable protective measure since our human body 

during the space travel is unable to produce any of the major 

carotenoids which are important for maintenance of our 

body. Microgreens are also ideal for space flight 

environments and their freshness remains intact along with 

high quality. Another advantage associated with them is that 

they allow transpired water to be recycled to the root nodule. 

They are ideally adapted to chamber environments as they 

have alower demand for photon flux as compared to long 

cycle crops. Therefore, they are considered a good choice to 

be grown in chambers for space flights. 

 

It is evident that space exploration in near future will expand 

and therefore, its food supply system must also continue to 

evolve. In this regards, microgreens can be considered 

phytochemical factory in the orbital flights for the reason 

that they can provide dietary needs suitable for the space 

travellers. They also provide an easy platform to widen the 

space crop genetic diversity and this broad genetic basis is 

desirable both from a natural and sensorial standpoints but 

also as a means of fending off space life support from a 

potential disease outbreak. Although, growing microgreens 

on an artificial media is usually problem free but some 

challenges lies ahead of this. 

 

Most importantly, food safety and healthy cropstand makes 

it necessary to apply appropriate precautionary measures 

such as- use of only high quality certified seeds produced 

and handled under the conditions that minimise potential 

contamination with pathogenic organism, sanitary 

maintenance of facilities employed for the growth of 

microgreens, pre sowing treatment of seeds with the use of 

appropriate sanitizers such as calcium hypochlorite, further 

testing and also, effective disinfection of water to be used 

for irrigation. Also, despite of having high harvest index, 

microgreens are characterized by low biomass fixation and 

consequently, low oxygen generation. To a certain extent, 

this can be maximised by growing them in multi-tiered 

systems, thereby, also increasing space efficiency and water 

transpiration. Another major challenge for space farming is 

reduced gravity, which impacts the distribution of gas and 

fluid around the plants. The absence of buoyancy dependent 

convective transport results in thick boundary layers around 

the plant organs which allows the building up of volatile 

compounds harmful for the plant growth. Therefore, there is 

need of power assisted forced convection as reduced gravity 

may result in hypoxic conditions whenever the rate of 

respiration will be more than the rate of oxygen mass 

transfer. Space radiations also impose some effect on the 

seed germinability. 

 

Although this factor influences both short cycle crops and 

seed to seed, ensuring seed viability and seed germinability 

becomes even more difficult for high seed rate crops such as 

microgreens. Lower radiation levels is among a serious 

concern for space farming as lighting is considered important 

for growing microgreens. 

 

A research has been going on at NASA’S Kennedy Space 

Centre in Florida to develop techniques to farm in 

microgravity. We know that astronauts during their space 

journey have limited options like- dehydrated, freeze dried 

foods which are delivered aboard during resupply missions. 

These foods are not only expensive but also lacks in taste. 

The goal is therefore, to produce food in space itself. This 

idea was first implemented in August 2015, when the 

astronauts aboard the ISS were given a rare delicacy: fresh 

lettuce that was grown in space and this lettuce was made 

possible by NASA’S vegetable production system known as 

VEGGIE. Bryan Onate, who is a part of a team of 

researchers have been working on developing NASA’S 

Advanced Plant Habitat (APH). One of the main goals of 

APH is to recover some of the plants grown is space, bring 

them back to the earth, utilise their seeds to grow plants here 

at Kennedy and then, ship the seeds of these plants to the 

space station to see if these plants are still viable after their 

transition between terrestrial and microgravity 

environments. 

 

A 2012 assessment of the vitamin and carotenoid 

concentration of 25 commercially available microgreens 

resulted that microgreens have higher concentration of 

vitamins and carotenoids than their mature plant 

counterparts. This research study also demonstrated that 

most of the microgreens can serve as a good natural source 

of vitamin K1. Red cabbage, green daikon radish, cilantro, 

garnet amaranth were found to have the highest 

concentration of 4 different vitamins and carotenoids. 

Another research performed on Brassica family of 

microgreens, which includes kale, showed that they may be 

an especially good source of antioxidants, vitamins and 

minerals like potassium and calcium. According to the 
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United States Department of Agriculture (USDA), 100 

grams of kale microgreens has only 29 calories. So, we can 

say that microgreens are tasty, healthy and enriched with 

vital nutrients essential for the maintenance of human body. 
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