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ABSTRACT 

 

The global demand for medicinal plants is 

growing rapidly, and to meet this demand, 

commercial cultivation of the plants is needed. 

However, traditional cultivation methods result 

in varying levels of biomass production as well 

as active content variation. Hydroponic farming 

can be used to produce medicinal plants with 

superior quality, more biomass output, and 

higher concentrations of bioactive substances. 

This system plays an important role in 

improving the therapeutic value of medicinal 

plant species. 
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INTRODUCTION 

Plants have long been utilized in traditional 

medicine systems like Ayurvedic, Siddha, 

Unani, Chinese, where these plant 

medicines still represent an important part 

of healthcare in developing countries. 

Medicinal plants also called medicinal 

herbs, are the natural source of potential 

new medicines.  Several modern semi-

synthetic and synthetic drugs are derived 

directly or indirectly from plants. Medicinal 

plants are the “backbone” of traditional 

medicine. 1, 2,3 The development and 

recognition of medicinal and financial aid 

for these plants are increasing in both 

industrialized and developing nations. 4 The 

WHO estimates that, at present, more than 

80% of the world’s population relies on 

traditional healing modalities and herbals to 

meet primary healthcare needs. 5   

The widespread use of herbal medicine is 

not only confined to developing countries 

but has also been widely seen in many 

European countries as well as in North 

America and Australia.6 The traditional 

medicine system is gaining popularity due 

to the growing interest of consumers in 

natural products. In addition, industry 

demand for herbal products has also 

increased as new product categories such as 

health foods, natural cosmetics, hygiene 

products, and more have emerged over the 

past few years.8,9 

The increasing population and the demand 

for natural medicines have led to the 

overexploitation of medicinal plant species. 

Habitat destruction, overharvesting, and 

improper farming methods have put many 

of these plants at risk of extinction 9, 10, 11. 

Therefore, there is an urgent need to 

conserve them and develop sustainable 

cultivation techniques.12 However, 

conventional cultivation practices result in 

large fluctuations in both the amount of 

biomass produced and concentrations of 

active constituents. Hydroponic technology 

may be applied to produce high-quality 

plant material all year round using 

appropriate nutrient solutions rather than 

soil, where essential plant nutrients are 

dissolved in water for growing plants. 
13,14,15,16 
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Advantages of hydroponic system 17,18,19,20 

This system offers several advantages as 

compared to conventional cultivation.  

A controlled environment for growth along 

with proper nutrition helps to face the 

challenges of climate change.  

Plants grow faster and healthier in 

hydroponics technology than they would be 

when grown in soil, as these systems 

provide a balanced supply of water and 

nutrients. 

 It reduces or eliminates the use of 

insecticides and herbicides, resulting in 

crops that are free from contamination. 

There is no need for larger space for 

cultivation. 

Plants that are grown in hydroponic systems 

typically have superior quality and a higher 

concentration of bioactive compounds than 

plants that are cultivated conventionally. 

 

Disadvantages of hydroponic systems: 20, 

21 

Although hydroponic systems offer many 

advantages over soil-based systems, some 

limitations must be considered. 

The cost of installing a hydroponic crop 

system is typically higher than traditional 

agricultural systems. 

It is necessary to constantly monitor nutrient 

levels, water usage, and power supply in 

order to maintain optimal conditions.  

Microorganisms, such as bacteria and 

molds, can contaminate water and cause 

plant diseases 

 

TYPES OF THE HYDROPONIC 

SYSTEM:  

Wick System: 

 It is the simplest soil-less hydroponic 

system, that doesn't require pumps, 

electricity, or aerators. Plants are kept in an 

absorbent medium such as coco-peat, 

perlite, or vermiculite, and have a nylon 

wick running through their roots to provide 

water and nutrients. Capillary action 

transports water and nutrients to plants. This 

technique works well for small plants but 

can be difficult to manage as pants grows 

and get heavier.22 

Ebb and Flow System: 

It is also known as a flood and drain system 

which uses a pump that periodically floods 

the grow tray with nutrient solution, which, 

slowly drains away, ensuring uniform 

distribution to all plants in the system. 

Maintenance and set-up are relatively 

simple.23 

 

Nutrient Film Technique: 

In the Nutrient Film Technique, a nutrient 

solution is pumped constantly through ‘V-

shaped inverted channels in which plants are 

placed. This process allows for increased 

yields of produce as the nutrient solution is 

circulated repeatedly throughout the plant's 

roots. However, because plants are 

submerged in fluid indefinitely, they are 

susceptible to fungal infections. 23, 24 

 

Drip (or Top Feed) System: 

In the drip hydroponic method, the nutrient 

solution is supplied to the plant roots in an 

appropriate amount from a reservoir through 

a water pump. The solution is time-

regulated so, this system is expensive and 

difficult to set up.24, 25 

 

Deep water culture System: 

In deep water culture, plants are grown in 

nutrient-rich water and air is supplied 

directly to their roots via an air stone. Plants 

are placed in net pots and the roots are 

suspended within a solution containing 

oxygen and nutrients. Oxygen levels, 

nutrient concentrations, and pH balance 

must be monitored to prevent the growth of 

algae.24 

 

APPLICATIONS OF HYDROPONICS 

FOR GROWING MEDICINAL 

PLANTS:  

Herbal medicinal products are becoming 

increasingly popular around the world, so 

hydroponic cultivation is a good option to 

meet this demand. This method of growing 

plants uses water and nutrients in an 

enclosed environment instead of soil, which 

can overcome some of the difficulties 

associated with traditional herbal medicine 
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such as misidentification, genetic and 

phenotypical variability, and active 

substance variability. Controlled cultivation 

also leads to higher concentrations of 

bioactive compounds.25 

The nutrient solution used in a hydroponic 

culture has a profound effect on the 

concentration of phytochemical compounds 

produced by plants. Accumulation of high 

levels of nitrates can lead to increased 

production of phenolic compounds and their 

derivatives.  

Hydroponic cultivation of E. purpurea has 

resulted in an increase in total phenolic 

content and various caffeic acid derivatives 

concentrations, with a decrease in perlite 

size and an increased NO3-/NH4+ ratio.26 

Costmary, Chrysanthemum balsamita L., 

Asteraceae, grown in a hydroponic 

production system shows higher proportions 

of oxygenated monoterpenes and 

sesquiterpene hydrocarbons. This suggests 

that growing conditions and environmental 

factors strongly affect the composition of 

essential oil. 27 

The study conducted by Simun Kolega et al 

showed that growing basil plants in fortified 

nutrient solutions resulted in an increase in 

the accumulation of biomass and 

nutraceutical compounds. Modulation of 

more than 400 secondary metabolites was 

observed, including phenylpropanoids, 

isoprenoids, alkaloids, several flavonoids, 

and terpenoid molecules.28 

A study of the nutritional properties of basil 

(Ocimum basilicum cv. Genova) has shown 

that its leaves contain higher concentrations 

of vitamin C and Vitamin E as well as a 

higher antioxidant activity when grown in 

hydroponics than when growing in soil.29 

Results of the Experiments conducted by A. 

E. Manukyan suggest that nutrient solutions 

can influence the concentration of 

pharmaceutical compounds in celandine and 

catmint, indicating the possibility of 

modulation of biosynthesis pathways for 

certain pharmaceuticals via optimal 

nutritional supplementation. 30 

 

 

CONCLUSION 

A high-quality plant with improved 

bioactive component concentrations can be 

grown hydroponically. Numerous 

experiments have shown that this method 

can modify the biosynthesis of secondary 

metabolites. Additionally, using 

hydroponics for cultivating medicinal plants 

has significant practical implications for the 

pharmaceutical industry. 
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