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Abstract 
Microgreens are emerging as nutrient-dense functional foods that offer health benefits beyond basic 

nutrition. This review addresses the growing demand for sustainable and health-promoting dietary 

options by examining the nutritional potential, cultivation practices, and functional applications of 

microgreens. A comprehensive analysis of existing literature was conducted to evaluate their 

composition, including vitamins, minerals, and bioactive compounds such as polyphenols and 

carotenoids. The findings indicate that microgreens possess significantly higher nutrient concentrations 

than mature plants and exhibit antioxidant, anti-inflammatory, cardioprotective, and anti-diabetic 

properties. The study also highlights the influence of growing media on yield and quality, as well as the 

successful incorporation of microgreens into value-added functional food products. In conclusion, 

microgreens represent a promising component of modern diets and sustainable food systems, with 

considerable potential to enhance nutritional security and human health. 
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1. Introduction 
The global shift toward health-conscious dietary practices has amplified the demand for 

functional foods foods that provide health benefits beyond basic nutrition. Among these, 

microgreens have gained prominence as novel superfoods. Microgreens are vegetable greens 

(not to be confused with sprouts or green shoots) and are harvested just after two 

cotyledonary leaves with one set of true leaflets (Jambor et al., 2022) [19]. So, these tender, 

immature greens harvested 7-21 days after germination represent an intermediate stage 

between sprouts and mature plants. Unlike sprouts, which are consumed as germinated 

seeds, microgreens are grown in soil or substrates under controlled conditions, ensuring the 

development of photosynthetic pigments and enhanced bioactive composition. Their short 

growth cycle, minimal space requirements, and suitability for vertical and urban farming 

make them ideal candidates for sustainable food production. 

In the 21st century world, the vegetables at microscale have become increasingly popular due 

to their high nutritional value as well as inactive enrichment (Ayoub, 2003; Partap et al., 

2023) [2, 29]. Frequently called “vegetable confetti”, young, tender microgreens are used to 

enhance texture, color, or flavor of salads, or to garnish a wide variety of main dishes 

(Treadwell, et. al, 2010) [46]. 

The potential of microgreens as functional foods arises from their dense nutrient profile, rich 

phytochemicals, and diverse health-promoting effects. As micro-scale vegetables are 

significant source of bioactive compounds, consumers are getting interested in making them 

part of their diet. (Petropolous et al., 2021). When compared to mature vegetables, 

microgreens are four to six times more dense nutritionally (Li et al., 2021). The potential of 

microgreen to deliver higher levels of essential nutrients and phytochemicals, frequently 

exceeding those present in their mature counterparts, accounts for their nutritional 

significance (Jambor et al, 2022) [19]. 

Microgreens can be grown from various vegetable, herb and grain seeds and can be grown 

year-round in small spaces such as balconies or windows. (Arya et al, 2023) [1]. They are 

cultivated from a variety of vegetables, herbs, and grains, including broccoli, kale, 

fenugreek, radish, coriander, and sunflower. 
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This review aims to explore & summarize the current 

knowledge on microgreens, focusing on their nutritional 

composition, bioactive compounds, health benefits, 

cultivation practices, and applications in functional food 

development. 

 

Microgreens evolution 

Historical Evolution of Microgreens 

Microgreens trace their origins to ancient practices but 

gained modern recognition through distinct evolutionary 

phases, particularly resonant in India's context of traditional 

herbal medicine and contemporary urban agriculture. 

 

Global Foundations (1930s-1980s) 

The historical roots of microgreens date back to the 

1930s when North American pharmacies sold dried 

wheatgrass (Triticum aestivum) for medicinal use. This 

established nutrient-dense grasses as health foods. By 

the 1960s-1970s, sunflower (Helianthus annuus), radish 

(Raphanus sativus), and buckwheat (Fagopyrum 

esculentum) emerged as winter greens in colder climates, 

valued for their rapid growth and nutritional density during 

off-seasons. 

The 1980s marked culinary mainstreaming when San 

Francisco chefs began using microgreens from arugula 

(Eruca sativa), basil (Ocimum basilicum), beets (Beta 

vulgaris), kale (Brassica oleracea var. acephala), and 

cilantro (Coriandrum sativum) for garnishing (Choe et 

al.,2018) [6]. Their vibrant colors, delicate textures, and 

concentrated flavors earned them the nickname "vegetable 

confetti," transitioning microgreens from health 

supplements to gourmet ingredients. 

 

Commercialization Era (1998-2010s) 
The term "microgreens" was coined in 1998 in the United 
States, with commercial production scaling through the 
early 2000s. By 2010, fresh microgreens became widely 
available in North American grocery chains (Pinto et al., 
2015) [22, 31]. Scientific validation accelerated & Lee et al. 
(2004) published the first seed treatment studies enhancing 
greenhouse establishment of beet and chard microgreens. 
Market data reflects explosive growth as global production 
increased 1.2-4.3 times from 2015-2020, driven by organic 
food demand. North America led commercialization, 
followed by Europe (Netherlands, Italy) and Asia-Pacific 
(Paraschivu et al, 2021) [28]. 

 
India-specific Evolution: Indian microgreens research 
remained limited until Wadhawan et al. (2017) [48] 
demonstrated the therapeutic potential of daily fenugreek 
(Trigonella foenum-graecum) and mint (Mentha spicata) 
microgreens as glucose-regulating dietary supplements. The 
COVID-19 crisis catalyzed widespread adoption as urban 
consumers embraced these antioxidant-rich greens for 
immune support amid disrupted food supply chains. DIY 
hydroponic cultivation exploded in cities like Delhi, 
Mumbai, and Bangalore, with balcony kits enabling year-
round production of nutrient-dense produce. This home-
grown approach offers multiple sustainability advantages: 
eliminating refrigerated transport emissions, reduces fossil 
fuel consumption for product delivery, bypassing pandemic-
induced shortages, and delivering peak-freshness 
microgreens harvested precisely when needed for traditional 
preparations like wheatgrass shots, fenugreek rasam, or 
amaranth raita (Weber, 2017) [49]. 

 

Popular crops use for growing micro greens 

 

 
 

Fig 1: Growth of microgreens 

 
Microgreens are emerging as a novel category of food-

products that are required by harvesting the aerial part of 

young plantlet with a timeframe of 10-20 days, Figure 1 

shows the growth pattern of microgreens.  

A diverse range of plant species, including cereals, 

pseudocereals, legumes, oilseeds, vegetables, and herbs, can 

be utilized for the production of microgreens (Table 1; 

Figure 2). Among these, broccoli has emerged as one of the 

most widely cultivated crops in the microgreens sector, 

primarily due to its well-documented nutritional and health-

promoting properties with sulforaphane-rich profile and 

proven anti-cancer potential (Paraschivu et al., 2021) [28]. 

In terms of market distribution, fresh microgreens are 

predominantly purchased through retail outlets such as 

supermarkets, hypermarkets, and grocery stores, which 

accounted for approximately 46.8% of the market share in 

2019, followed by sales through farmers’ markets (Stein, 

2021) [44]. 

From a taxonomic perspective, species belonging to the 

Brassicaceae family are most commonly used for 

microgreen production, owing to their rapid growth and rich 

phytochemical composition followed by Fabaceae 
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(legumes), Apiaceae (carrots/coriander), Poaceae (cereals), 

Amaranthaceae, Chenopodiaceae, and Lamiaceae (Sanlier & 

Guler, 2018) [39]. 

However, crops from the Solanaceae family, such as tomato, 

brinjal, and chilli, are generally avoided in microgreen 

cultivation due to the presence of certain anti-nutritional 

compounds that may pose health concerns (Di Gioia et al., 

2015; 2017) [11, 12]. 

 
Table 1: Common plant species used for microgreen production along with their taxonomic classification and color characteristics 

 

Common Name Scientific Name   Family  Microgreens Color 

Radish Raphanus sativus 

Brassicaceae Green/ purplish green 

Cabbage Brassica oleracea var. capitata 

Knolkhol B. oleracea var. gongylodes 

Mustard B. juncea 

Broccoli B. oleracea var. italica 

Chinese cabbage B. rapa var. pekinensis 

Kale B. oleracea var. acephala 

Cauliflower B. oleracea var. botrytis 

Arugula Eruca sativa 

Vegetable Amaranthus  Amaranthus tricolor 

 Amaranthaceae Green/ red Red Amaranthus A. cruentus 

Quinoa Chenopodium quinoa 

Palak Beta vulgaris var. bengalensis   

Spinach Spinacia oleracea 

 Chenopodiacae 
 Green 

 Reddish green 
Beet B. vulgaris 

Swiss Chard B. vulgaris var. vulgaris 

Carrot Daucus carota 

Apiaceae 
 Yellow 

Green 

Coriander  Coriandrum sativum 

Celery Apium graveolens 

Parsley Petroselinum crispum 

Fenugreek  Trigonella foenumgraecum 

Fabaceae 
Green 

 Light green  

Pea Pisum sativum 

Chickpea Cicer arietinum 

Mungbean/green gram Vigna radiata 

Horse gram Macrotyloma uniflorum 

Lentil Lens culinaris 

Alfalfa Medicago sativa 

Flaxseed Linum usitatissimum  Linaceae  Green 

Buckwheat Fagopyrum esculentum  Polygonaceae  Green 

Basil Ocimum basilicum 
Lamiaceae 

 Green/ reddish green 

 Green/ reddish green  Chia Salvia hispanica 

Maize  Zea mays 

 Poaceae 

 Amaryllidaceae  

Yellow 

 Green 

Green 

Wheat  Triticum aestivum 

Pearl millet  
Cenchrus americanus/ 

Pennisetumglaucum 

Finger millet  Eleusine coracana 

Little millet  Panicum sumatrense 

Barnyard millet  Echinochloa esculenta 

Onion Allium cepa 

Bottle gourd  Lagenaria siceraria 

 Cucurbitaceae Green Cucumber Cucumis sativus 

Pumpkin Cucurbita moschata 

Sesame Sesamum indicum  Pedaliaceae  Green 

Sunflower Helianthus annus 
Asteraceae Green 

Lettuce Lactuca sativa 

Source: (Xiao et al., 2012. Ghoora & Srividya, 2018. Dhaka et al., 2023. Puccinelli et al., 2022. Senevirathne et al., 2019. Junpatiw & 

Sangpituk, 2019. Corrado et al., 2022. Pannico et al., 2022. Yan et al., 2022) [7, 9, 15, 20, 27, 32, 41, 51, 52] 

 

Different Medias used for growing microgreens  
The selection of appropriate plant species, seed quality, 
seeding density, substrate type, and growing media selection 
are all crucial for the successful production of microgreens 
(Di Gioia et al., 2015) [10]. A growing consumer preference 
for fresh, organic, and nutrient-dense foods has led to a 
significant surge in interest in microgreen gardening in 
recent years (Riggio et al., 2018) [35]. As a result, production 
methods have changed, with a focus on improving growth 
conditions, particularly the choice of suitable growing 
media. 

Because of its inherent nutrient content and capacity to 
foster advantageous microbial activity, soil has historically 
been employed extensively as a growing medium. However, 
using pure soil might not always be the best option because 
it might occasionally limit plant growth, especially for 
species like mustard that do better on different or mixed 
substrates. Although organic matter improves soil moisture 
retention and nutrient availability, poor management can 
result in compaction and poor drainage, which can hinder 
plant growth.
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Fig 2: Microgreens of various species (a) Mung bean microgreens (b) Mustard microgreens 
 

Soilless media like coconut coir, perlite, vermiculite, and 

peat moss are being used more frequently for the production 

of microgreens in order to get around these restrictions 

(Mohammad et al., 2022; Riggio et al., 2019) [25, 36]. These 

substrates provide better drainage, aeration, and water 

retention, which improves the conditions for seed 

germination and early growth. 

A by-product of carbonizing agricultural leftovers, husk 

charcoal has also drawn interest as a successful growing 

medium. By increasing aeration and moisture retention, 

which are critical for the best possible root development, it 

improves soil structure. Husk charcoal and biochar are 

frequently compared, but they have different production 

processes and main uses. Long-term soil improvement and 

carbon sequestration are the main uses for biochar, which is 

created under regulated conditions to preserve its carbon 

structure (Roberts et al., 2010). Husk charcoal, on the other 

hand, is primarily used to promote plant growth and has 

been shown to increase the amount of carotenoid and 

chlorophyll, which improves the nutritional value of 

microgreens (Charloq, 2024) [5, 37]. 

Furthermore, because they can maintain sufficient moisture 

while guaranteeing appropriate drainage, substrates like 

perlite are especially useful in soilless and hydroponic 

systems. Perlite has been demonstrated to promote the 

growth of a variety of microgreens, including species like 

kale and arugula, when mixed with organic materials (Saleh 

et al., 2022; Bhaswant et al., 2023) [3, 38].  

The yield, quality, and nutritional makeup of microgreens 

are all significantly influenced by the choice of growing 

medium, underscoring the need of choosing suitable 

substrates for maximum production. 

 

Functional foods developed using microgreens  

In recent years, there has been a growing consumer 

inclination toward foods that offer health benefits beyond 

basic nutrition. Increasing awareness about individual 

dietary requirements has encouraged a shift toward 

personalized nutrition, prompting consumers to explore 

novel food products that align with their lifestyle and health 

goals. As a result, innovative and health-oriented products 

often witness rapid acceptance among early adopters (Birch 

& Bonwick, 2019) [4]. 

The development of functional foods requires careful 

consideration of factors such as the preservation of 

organoleptic properties, enhancement of shelf life, and 

stability of bioactive components to ensure both 

acceptability and efficacy (Williams et al., 2022) [50]. In this 

context, microgreens have emerged as promising ingredients 

for the formulation of novel functional food products due to 

their rich nutritional and phytochemical composition (Rawat 

et al., 2024) [33]. 

Among various food matrices, bakery products serve as 

suitable carriers for functional ingredients owing to their 

widespread consumption (Birch & Bonwick, 2019) [4]. For 

instance, the incorporation of wheatgrass and mung bean 

microgreen powders into rice flour has been utilized to 

develop gluten-free, eggless muffins with enhanced 

nutritional quality. These fortified products exhibited 

increased levels of protein, dietary fiber, phenolic 

compounds, flavonoids, and antioxidant activity. Notably, 

wheatgrass-enriched muffins showed higher concentrations 

of phenolic acids, whereas mung bean microgreen 

supplementation resulted in elevated flavonoid content 

(Kaur et al., 2022) [21]. 

Similarly, functional beverages enriched with microgreens 

have demonstrated significant nutritional potential. An 

optimized formulation containing fenugreek microgreens, 

kinnow mandarin, aloe vera, sorbitol, and stevia exhibited 

appreciable levels of protein, vitamin C, essential minerals, 

and bioactive compounds such as phenols and beta-carotene 

(Sharma et al., 2020) [43]. In another approach, wheatgrass 

juice has been successfully incorporated into pasta 

formulations, leading to improvements in nutritional 

composition and antioxidant activity. Although the cooking 

time was reduced, an increase in water absorption capacity 

was observed, indicating modifications in physicochemical 

properties (Jabeen et al., 2021) [18]. 

Overall, the integration of microgreens into diverse food 

products significantly enhances their nutritional profile and 

functional properties. Such developments highlight the 

potential of microgreens as valuable ingredients in 

functional food design, contributing to improved dietary 

quality and overall human well-being (Rawat et al., 2024) 

[33]. 

 

Health benefits of microgreens 

Microgreens are increasingly recognized as functional foods 

due to their rich composition of vitamins, minerals, dietary 

fiber, and diverse bioactive compounds such as polyphenols, 

flavonoids, carotenoids, and glucosinolates. These 

constituents contribute to a wide range of health-promoting 

effects, making microgreens a valuable addition to modern 

diets. 
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Antioxidant Activity 

Microgreens are abundant in antioxidants, including vitamin 

C, vitamin E, and phenolic compounds, which play a crucial 

role in neutralizing reactive oxygen species (ROS). By 

reducing oxidative stress, these compounds help in 

preventing cellular damage associated with aging and 

chronic diseases. Studies have demonstrated that 

microgreens exhibit significantly higher antioxidant 

capacity compared to their mature counterparts, thereby 

enhancing their protective role against oxidative damage. 

Microgreens contain antioxidants that scavenge free 

radicals, reducing oxidative stress and the likelihood of 

diseases like type 2 diabetes and cardiovascular disorders. 

(Bhaswant et al., 2023) [3]. 

 

Anti-inflammatory Properties 

Chronic inflammation is a key factor underlying many non-

communicable diseases such as cardiovascular disorders, 

diabetes, and obesity. Microgreens, particularly those 

belonging to the Brassicaceae family (e.g., broccoli, red 

cabbage, and mustard), are rich in anti-inflammatory 

phytochemicals such as glucosinolates and anthocyanins. 

These compounds modulate inflammatory pathways and 

reduce the production of pro-inflammatory cytokines, 

thereby contributing to improved metabolic health. 

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 (Lee et al., 2017) [23]. Animals fed on 

a fat-rich diet supplemented with red cabbage microgreens 

had substantially lower low density lipoprotein levels as 

compared to animals fed on a high-fat diet. (Huang et al., 

2016) [17]. 

 

Cardioprotective Effects 

Regular consumption of microgreens has been associated 

with improved cardiovascular health. The presence of 

potassium, dietary fiber, and antioxidant compounds helps 

regulate blood pressure, reduce low-density lipoprotein 

(LDL) cholesterol levels, and improve lipid metabolism. 

Experimental studies have shown that supplementation with 

red cabbage microgreens can significantly lower circulating 

LDL cholesterol and inflammatory markers, thereby 

reducing the risk of atherosclerosis and heart diseases. 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. 

(Newman et al., 2021. Ebert, 2022) [6, 26]. 

 

Anti-diabetic Potential: Microgreens may play a beneficial 

role in the management of diabetes due to their high fiber 

content and bioactive compounds. Dietary fiber helps 

regulate glucose absorption and improves insulin sensitivity. 

Additionally, phytochemicals present in microgreens have 

been shown to influence carbohydrate metabolism and 

glycemic response. Evidence from systematic studies 

suggests that diets rich in fiber and plant-based bioactives 

can significantly reduce fasting blood glucose levels and 

insulin resistance. According to research, diets high in fiber 

and biaoactive 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, HbA1c, and 

insulin resistance - all indicators of diabetes management, 

based on a systematic review and meta-analysis. (Reynolds 

et al., 2020) [34]. 

 

Anticancer Properties 

The anticancer potential of microgreens is largely attributed 

to their high concentration of phytochemicals such as 

polyphenols, flavonoids, and glucosinolates. These 

compounds exhibit anti-proliferative effects, induce 

apoptosis (programmed cell death), and inhibit the growth 

of cancer cells. In vitro studies have demonstrated that 

microgreens, particularly from the Brassicaceae family, 

show significant inhibitory effects on tumor cell lines, 

highlighting their potential role in cancer prevention. 

Microgreens are also known for their ability to prevent 

cancer, owing to their high phytochemical content. 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. (Fuente et at, 2020. 

Sharma et al., 2019) [42, 14]. Microgreens of the Brassicaceae 

family showed anti proliferative effects on tumoral cells 

after being exposed to in-vitro-gastrointestinal digestion 

(Fuente et al., 2020) [14]. The study confirmed the anti-

tumour potential and pro-apoptotic effect exhibited by green 

pea microgreens attributed to the presence of polyphenol 

fractions (Truzzi et al., 2021) [47]. 

 

Neuroprotective Effects: Certain microgreens contain 

essential fatty acids, including omega-3 fatty acids, along 

with antioxidant compounds that contribute to brain health. 

These components help protect neuronal cells from 

oxidative stress and inflammation, which are key factors in 

neurodegenerative disorders such as Parkinson’s and 

Alzheimer’s diseases. Regular intake of nutrient-rich 

microgreens may therefore support cognitive function and 

neurological health. 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 (Tallei et al.,2024 Sehrish et al., 2023) [40, 45]. 

 

Antimicrobial Activity 

Microgreens have also been reported to possess 

antimicrobial properties due to the presence of bioactive 

phytochemicals. Extracts from microgreens such as mustard 

and radish have demonstrated inhibitory effects against 

various pathogenic microorganisms. This antimicrobial 

potential further enhances their value as functional foods 

with health-protective benefits. 

Overall, the integration of microgreens into daily diets 

provides a practical and effective approach to enhance 

nutrient intake and reduce the risk of chronic, lifestyle-

related diseases. Their rich phytochemical profile and 

diverse therapeutic properties make them an important 

component of future functional nutrition strategies. 

Nonetheless, the integration of microgreens into daily diets 

offers a practical and appealing strategy to augment nutrient 

intake and reduce the risk of diet-related noncommunicable 

diseases.  
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