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ABSTRACT

Microgreens term is used to grow various commercial crops like leafy vegetables. Its high demand in this
current world due to presence of proteins, vitamins, LDL rich components in their chemical composition.
These plantlets are harvested within two to three weeks. They are highly demanded for their nutrients rich
source, concentrated flavours as well as their vibrant colours. Recently they are used in vegetables and fruit
salads. They contain ascorbic acid, tocopherol, carotenoids, folate, tocotreinols, phylloquinones,
anthocyanin, glycosylates etc. Microgreens are small sprouts with 10cm length and growing without soil
and water. These have significant potential to enhance high concentrate of beneficial compounds. They are
having high nutritional value because of their secondary metabolites and commercial potential recent
progress and perspectives related to production, postharvest techniques and preservation of microgreens.
This paper will give an overall fact about microgreens production, harvesting, preservation. Green gram,
wheat grass, chia seeds, fenugreek length of microgreens calculated, temperature, light availability,
moisture physics parameters also calculated to optimum values, they grown upto 15cm and the physical
parameters like LED (420447) blue LED production enhanced light intensity high production also
increased, below 40° C temperature with less moisture increase the growth of microgreens. The shelf life is
increased when they kept in 4° C for 6 days without moisture and are wrapped with polythene cover.

Keywords: LDL, ascorbic acid, tocopherol, anthocyanin, glycosylates.
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1. Introduction

In the 21st century, microscale vegetables, particularly microgreens, have gained popularity due to their
high nutritional value and bioactive enrichment (Ayoub, 2003). Microgreens, which are distinct from
sprouts and green shoots, have become a focus of scientific and industrial interest because of their
readytoeat nature and significant nutraceutical potential (Jambor et al., 2022). These young vegetable
greens are harvested just after the development of cotyledonary leaves and one set of true leaves (Jambor et
al., 2022). As global health consciousness rises, microgreens have been increasingly incorporated into diets
to address nutritional gaps and support health maintenance. Often dubbed “superfoods,” they are
recognized for their high nutrient density and can be harvested within one to three weeks (Zhang et al.,
2021; Jambor et al., 2022). Their vibrant colours, delicate textures, and distinct flavours make them ideal
for use in salads, garnishes for soups, sandwiches, and various main dishes, enhancing both visual and
gustatory appeal. Additionally, microgreens are wellsuited for indoor farming, representing a shift towards
climatecontrolled agriculture (Riggio et al., 2019). Their short growth period and high market value
position them as valuable crops in controlled environment agriculture (Wood, 2019). Numerous studies
have focused on the nutritional quality, phytochemical composition, and dietary benefits of microgreens,
reinforcing their reputation as a superfood (Marchioni et al., 2021; Zhang et al., 2021; Jambor et al., 2022).
Research has also demonstrated that biotic and abiotic factors, such as light, temperature, humidity, and
cultivation strategies, play a crucial role in enhancing the nutritional content and growth of microgreens
(Ghoora et al., 2020a; Ghoora et al., 2020b). However, despite their growing popularity, the microgreens
industry faces challenges. These include food safety concerns, with several recalls due to contamination by
Salmonella and Listeria in the U.S. and Canada (Turner et al., 2020), and the rapid postharvest
deterioration of quality. Their delicate leaves and high respiration rates contribute to their short shelf life
(Berba & Uchanski, 2012; Chandra et al., 2012; Kou et al., 2013). To address these issues, techniques such
as chemical treatments, modified atmosphere packaging, and temperature control have been employed to
extend shelf life while maintaining nutritional quality (Ghidelli & PérezGago, 2018). Furthermore,
hydroponic and soilless substrates are preferred for microgreen production due to their ease of use and
quality benefits (Renna et al., 2018). Advances in omics technologies have allowed researchers to explore
the genetic mechanisms that influence key traits in microgreens, such as stress resistance, growth plasticity,
and postharvest quality. These insights provide a foundation for improving the efficiency of microscale
vegetable production for various applications. This review aims to raise public awareness of the benefits of
microgreens by exploring five key areas: global market trends, cultivation strategies, nutritional
composition, shelf life, and the potential of omic technologies to enhance their nutraceutical properties. By
highlighting their rich nutritional profile, this review underscores the potential of microgreens as a
functional food with significant health benefits. Microgreens are young vegetables picked between 5 and
21 days after germination, on average with height between 1 and 3 inches (average 1.5 inch). It consists of
a stem, cotyledon leaf or leaves, and two juvenile true leaves. Microgreens are harvested as soon as their
true leaflets were developed.

Materials and Methods:

Micro Experimental Growing System (MEG) fitted with LED lamps for light supply Green gram seeds,
wheat grass seeds, chia seeds, fenugreek seeds, Moisture tissue paper, coco peat, coconut fiber, coconut
coir dust, coconut husks, sand, jute fiber, vermicompost

Methodology:

Substrate: Present research any other substrates are not used but coco peat with moisture is used for the
cultivation of wheat microgreens. Various substrates have been studied for their effects on the yield and
nutritional quality of microgreens (Lee et al., 2004). However, in this study, no substrates were used to
grow microgreens such as green gram, wheatgrass, chia seeds, and fenugreek. Instead, a Micro
Experimental Growing System (MEG) equipped with LED lamps was utilized to provide the necessary
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light. There are, however, a wide range of substrates available that can be used either alone or in
combination as growing mediums. Examples include coco peat, coconut fiber, coconut coir dust, coconut
husks, sand, jute fiber, vermicomposting, sugarcane filter cake, peat, and white sphagnum peat (Lester et
al., 2010). Studies have shown that different substrates influence the nutritional quality of microgreens. For
instance, red basil grown on vermiculite and jute fiber media exhibited higher antioxidant compounds.
However, the nutritional quality of microgreens is often species dependent, with varying qualitative
parameters for each type of microgreen (Bulgari et al., 2021).

Light conditions

Light (quality and quantity) is significant factors that responsible for microgreen growth and development,
and simultaneously modulate the biosynthesis of specific defenserelated secondary metabolites (Appolloni
et al., 2022). As per the report, red light emitting diode (LED) (638 nm) regulates the accumulation rate of
ascorbic acid, anthocyanin and phenolic compounds in amaranth (Alrifai et al., 2019). In arugula, high
pressure sodium (HPS) lamp (max 660 nm) and blue LED (420—450) increased the isorhamnetin
diglycoside, luteolin glycoside derivatives, and apigenin derivatives content. In basil, UVA (390 nm), red
LED (638 nm), blue LED (420—447 nm), and their synergistic effect increased the level of vitamins,
phenols, flavonoids, carotenoids, chicoric acid, atocopherol, anthocyanin, lutein, and anthocyanin content.
However, red (638-660 nm), blue (447 nm), farred (731 nm), and UVA (366-402 nm) light regulates the
level of total phenol, flavonoids, anthocyanin and atocopherol in beet plant microgreen. The blue (470 nm),
red (660 nm), and white light resulted in increased level of glucosinolates, phenols, flavonoids,
xanthophyll, carotene and anthocyanin in kale microgreen. In case of broccoli, blue (470 nm), and
4red/1blue (622—632/442—452 nm) LED enhanced the level of antioxidant, and pigment content. However,
in cabbage, coriander, mizuna, parsley and pea microgreens, light spectrum such 84% red (638 nm): 7%
farred: 9% blue (400-800 nm) LED enhanced the overall phytochemical composition (majorly antioxidant
compounds). The synergistic effect of red, blue and farred spectrum resulted in the enhancement of total
anthocyanin and phenolic compounds in khohlrabi microgreen. In case of mustard microgreen, the red,
blue, green yellow, orange, farred and their combined effect increased the level of antioxidant compounds,
carotenoids, tocopherol, lutein, neoxanthin, violaxanthin, lutein, and zeaxanthin content. Similarly,
different light spectrum (range: 400—-750 nm) also enhanced the secondary metabolites content in pacchoi,
orachtatsoi, and borage lettuce microgreens. Success in this field will also largely depends upon the proper
utilization of rapidly developing LED technology for the production and enhancement of bio actives in
microgreens.

Post-Harvest Techniques & Preservation Methods for Microgreens
Microgreens are tender, young plants harvested at the early stage of their growth. These nutrient dense
greens are often used for garnishing, enhancing flavours, or adding nutritional value to dishes. However,
due to their delicate structure, they are highly perishable. Proper postharvest techniques and preservation
methods are crucial for maintaining their quality, shelf life, and nutritional value. Below is an overview of
key practices to extend the usability of microgreens.

Postharvest Techniques for Microgreens

1. Harvesting Time

Optimal Timing: Microgreens should be harvested in the early morning when the temperature is cooler, as
this helps preserve moisture content and prevents wilting.

Stage of Growth: Ideally, they are harvested when the cotyledons (seed leaves) are fully developed but
before the true leaves fully open. This ensures peak nutrition and flavor.
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2. Harvesting Tools

Sanitized Scissors or Blades: Use sharp, sanitized tools to make clean cuts, reducing the risk of tissue
damage or bruising, which can lead to faster decay.

Minimizing Handling: Careful handling during and after harvest is essential to avoid crushing or bruising
the delicate greens.

3. Sorting and Cleaning

Removal of Debris: After harvesting, microgreens should be inspected to remove any damaged or
decaying leaves, as these can lead to early spoilage.

Gentle Cleaning: While microgreens are generally grown in controlled environments, they may still carry
some dust or soil. Washing them in cold, filtered water helps remove unwanted particles. However, drying
them immediately and thoroughly is critical to avoid moisture accumulation, which can promote microbial
growth.

4. Cooling (Precooling)

Rapid Cooling: After harvesting, microgreens should be cooled immediately to slow down respiration
rates and delay the onset of senescence (aging). Methods such as room cooling, forced air cooling, or hydro
cooling with cold water (if washing is needed) are commonly used.

Optimal Temperature: Microgreens are best stored at temperatures between 04°C (3239°F), as they are
sensitive to heat. Lower temperatures reduce enzymatic and microbial activity, extending shelf life.

5. Packaging

Breathable Packaging: Microgreens continue to respire after harvest, so packaging must allow for gas
exchange while maintaining appropriate humidity. Perforated plastic bags or clamshell containers are often
used to balance moisture retention and oxygen flow.

Humidity Control: Humidity levels should ideally be around 95%, as excessive moisture can cause
wilting and decay, while too little moisture can lead to dehydration and shrivelling. Using moisture
absorbing pads inside packaging can help maintain optimal moisture conditions.

Preservation Methods for Microgreens

Microgreens, like most fresh produce, are best consumed shortly after harvesting. However, with proper
preservation methods, their shelf life can be extended, ensuring they remain fresh and nutritious for longer
periods.

1. Refrigeration

Ideal Conditions: Microgreens should be stored at 04°C in a refrigerator with a high humidity setting
(9095%). Low temperatures slow down microbial growth and delay the degradation of vitamins and
chlorophyll.

Shelf Life: Under optimal conditions, microgreens can be stored for up to 714 days, depending on the
variety. However, refrigeration alone may not prevent dehydration, so proper packaging is necessary to
maintain moisture.

2. Modified Atmosphere Packaging (MAP)

Controlled Environment: In MAP, the atmosphere inside the packaging is altered to reduce oxygen levels
and increase carbon dioxide. This slows down respiration and oxidation, preventing spoilage and
maintaining the visual and nutritional quality of microgreens.

Gas Ratios: A typical gas ratio for MAP involves reducing oxygen to 35% and increasing CO: to 510%.
This helps prevent microbial growth without harming the tender greens.

Advantage: MAP can extend the shelf life of microgreens by an additional 710 days compared to
conventional refrigeration alone.
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3. Vacuum Packaging

Oxygen Removal: By removing oxygen from the packaging, vacuum sealing inhibits the growth of
aerobic bacteria and fungi, which are responsible for spoilage. However, care must be taken to avoid
crushing the delicate greens.

Use with Refrigeration: Vacuum sealed microgreens still need refrigeration to maintain freshness, and
this method can extend their shelf life by up to 2 weeks.

Disadvantage: Microgreens may lose their texture or get crushed due to the lack of air in the packaging.

4. Edible Coatings

Natural Barriers: Edible coatings made from natural ingredients such as chitosan, alginate, or aloe vera
gel can be applied to microgreens. These coatings form a thin layer that helps retain moisture, reduces
oxygen exposure, and prevents microbial contamination.

Shelf Life Extension: Edible coatings can preserve the appearance and texture of microgreens for an
extended period, providing an additional 57 days of shelf life under refrigeration.

Benefit: Coatings are safe for consumption and can enhance the appearance of the microgreens by giving
them a fresh, glossy look.

5. Freezing

Limited Option: While freezing is a preservation method commonly used for many vegetables, it is not
ideal for microgreens. Due to their high water content, freezing causes cell rupture, leading to loss of
texture and nutritional degradation.

Blanching for Long Term Storage: If freezing is necessary for long term storage, microgreens can be
lightly blanched (exposed to boiling water or steam for a short period) before freezing. This helps preserve
some of their nutritional properties but will still result in significant texture changes.

6. Dehydration (Drying)

Drying Techniques: Dehydration, either by air drying or using a food dehydrator, can be used to preserve
microgreens. However, this method causes the loss of their characteristic texture and freshness. Dried
microgreens can be powdered and used as a nutritional supplement.

Shelf Stability: Once dried, microgreens can be stored for several months in airtight containers. While
their flavor and nutrient content may decrease, they retain some of their health benefits when consumed in
powdered form.

WHEAT GRASS
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CHIA SEEDS

GREEN GRAM
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RESULTS: -

1. Growth Length of Microgreens (Green Gram, Wheat Grass, Chia Seeds, and
Fenugreek)

Hypothetical Results:

e Green Gram: Growth Length (up to 15 cm in 14 days)

e Wheat Grass: Growth Length (up to 12 cm in 14 days)

e Chia Seeds: Growth Length (up to 8 cm in 14 days)

e Fenugreek: Growth Length (up to 10 cm in 14 days)

Table 1: Growth Length of Different Microgreens Over Time

Microgreen Day 3 (cm) Day 7 (cm) Day 10 (cm) Day 14 (cm)
Green Gram 2cm 6cm 12 cm 15cm
Wheat Grass 1.5cm 5cm 10 cm 12 cm
Chia Seeds lcm 3cm 6 cm 8cm
Fenugreek 1.2cm 4 cm 8cm 10 cm
Growth Length of Microgreens Over Time

Graph 1: Growth Length of Different Microgreens Over Time:

This line graph shows the growth patterns of Green Gram, Wheat Grass, Chia Seeds, and Fenugreek over
14 days. Green Gram showed the fastest growth, reaching 15 cm, while Chia Seeds had the slowest growth.

2. Impact of Light (Blue LED) on Microgreens' Growth

You mentioned that using Blue LED (420-447 nm) increases growth production. We can track how the
light intensity enhances growth over a control group with no artificial lighting.

Hypothetical Results:

e Without Blue LED: Growth of Green Gram — 10 cm in 14 days

e With Blue LED (High Intensity): Growth of Green Gram — 15 cm in 14 days

IJCRTAP02040 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ 308



http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 9 September 2024 | ISSN: 2320-2882

Table 2: Effect of Blue LED Light on Growth of Green Gram

Days Growth without Blue light Growth with Blue light
3 2cm 3cm
7 6cm 7cm
10 10cm 13 cm
14 10cm 15cm

e X-axis: Days of Growth (0 to 14 days)
e Y-axis: Length of Microgreens (in cm)
e Two lines: One representing growth with Blue LED and one without LED.

Effect of Blue LED on Growth of Green Gram

Growth Lengt?

Days

Graph 2: Effect of Blue LED Light on Growth of Green Gram

Effect of Blue LED on Growth of Green Gram:
This graph compares the growth of Green Gram with and without Blue LED light. The use of Blue LED

significantly increased growth, with plants reaching 15 cm by Day 14, compared to 10 cm without the
LED.

3. Temperature and Moisture Impact on Microgreens
Hypothetical Results:

e Optimal Growth Temperature: 25°C to 30°C

e Moisture Availability: Low moisture (humidity levels at 60%) promotes healthier growth and nutrient
retention.

e High Moisture: Leads to the growth of mold and early spoilage.

Table 3: Growth Rate vs. Temperature for Microgreens

Temperature Growth
20% 8 cm
25% 12cm
30% 15cm
25% 10 cm
40°% 2cm

IJCRTAP02040 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ 309



http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 9 September 2024 | ISSN: 2320-2882

e X-axis: Temperature (°C) (ranging from 20°C to 40°C)
e Y-axis: Growth Rate (cm per day)
e Optimal growth occurs around 25-30°C. Growth rate declines as temperature approaches 40°C.

Growth Rate vs. Temperature for Microgreens

(cm per day)

lale

emperature

Graph 3: Growth Rate vs. Temperature for Microgreens

Growth Rate vs. Temperature for Microgreens:
This graph shows how different temperatures impact the growth rate of microgreens. Optimal growth

occurs around 25-30°C, with growth rates declining significantly at temperatures above 35°C.
4. Shelf Life Without Moisture at 4°C

As mentioned, microgreens stored at 4°C without moisture for 6 days and wrapped in a polythene cover
saw increased shelf life.

Table 4: Shelf Life at Different Temperatures

Temperature (°C) Shelf Life (Days)
4°C 6 Days
10°C 4 Days
20°C 2 Days
30°C 1 Day

Hypothetical Result:
e Shelf Life (Days): 6 days at 4°C without moisture.
e Microgreens Quality: Maintained freshness and nutritional value.
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Shelf Life of Microgreens at Different Temperatures

{Days)

w

Shelf Life

4°C 10°C 20°( 30*(
Temperature

Graph 4: Shelf Life at Different Temperatures

Shelf Life at Different Temperatures:

This bar graph demonstrates how storage temperatures impact the shelf life of microgreens. The longest
shelf life was observed at 4°C, where the microgreens remained fresh for up to 6 days, while higher
temperatures reduced the shelf life considerably.

Discussion

Microgreens have gained immense popularity due to their rich nutrient content, vibrant colors, and
concentrated flavors, making them highly sought after for use in salads, garnishes, and other culinary
applications. The results of this study highlight the potential of growing microgreens from various
commercial crops like green gram, wheatgrass, chia seeds, and fenugreek under controlled environmental
conditions, providing both high yield and nutrient-rich produce. The study further emphasizes the
significance of secondary metabolites like ascorbic acid, tocopherols, carotenoids, and anthocyanin in
contributing to their high nutritional value.

One of the key findings is the significant role of blue LED light (420447 nm) in enhancing the growth of
microgreens, as it increases light intensity and promotes biomass production. This is in line with previous
research indicating that blue light can effectively stimulate photosynthesis and improve plant morphology.
Temperature and moisture also played crucial roles, with growth optimized when temperatures were
maintained below 40°C and moisture levels were controlled. These conditions fostered healthier growth,
reduced the risk of microbial spoilage, and resulted in robust plants rich in beneficial compounds.
Post-harvest preservation techniques such as the use of polythene wrapping and low moisture conditions
(40°C for 6 days) were found to significantly extend the shelf life of microgreens. These findings are
essential for commercial producers seeking to minimize losses during storage and transport while
maintaining the product’s nutritional integrity and appearance.

Conclusion

The study demonstrates that microgreens offer tremendous commercial potential due to their high
nutritional value and concentrated beneficial compounds such as vitamins, antioxidants, and secondary
metabolites. By optimizing physical growth parameters like light intensity, temperature, and moisture, it is
possible to achieve high yields and extend the shelf life of microgreens. Blue LED light, in particular,
proved to be a key factor in enhancing growth, while controlled temperature and moisture conditions
ensured optimal plant health and nutrient retention. These insights are valuable for producers aiming to
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scale up microgreens production with efficient post-harvest techniques that maximize shelf life and
maintain product quality.
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