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Abstract 

Nano- Fertilizers are emerging as novel materials that could potentially replace traditional fertilizers in the near future. The 

growth, vigor, and abiotic conditions of aromatic plants are all influenced by the presence of micronutrients in the soil.  Aromatic 

plants are renowned for their capacity to yield and hold onto a wide variety of biochemical substances which can be carried to 

practice for numerous purpose. Aromatic plants such as mint, basil, citronella, sandalwood, eucalyptus, and geranium are primarily 

utilized as sources of essential oils, which are highly concentrated plant-based oils. Essential oils, generated within specific plant 

structures, can contain over 300 unique molecules varying in both quantity and quality. A variety of traditional extraction technique 

such as steam distillation, hydro distillation and solvent extraction beside with modern method like solvent free microwave 

extraction, subcritical liquid extraction and supercritical fluid extraction are usually engaged to extract essential oil for aromatic 

plants. Alongside Nanomaterials like iron, manganese, zinc, and copper, when applied at a micro- scale level, show a positive 

response in terms of plant growth, vigor, abiotic factors, secondary metabolites, and essential oil formation compared to their 

excessive usage. Essential oils also have significant rules in industrial and medicinal usage; they can be used 55 to 60 % in nutrient 

manufacturing, 15 to 21% in beautifying production, and 5 to 10%  used in pharmaceutical industry, and their ability to work as an 

anti-inflammatory, anti-cancer, anti-diabetic, and anti-oxidant enhances their importance in the  research field. 
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1. Introduction

Aromatic plants belong to the group of medicinal 

plants and are together mentioned to as medicinal and 

aromatic plants. These are plants that either have therapeutic 

qualities or support good health. Aromatic plants are famous 

for their facility to yield and hold onto an extensive diversity 

of biochemical materials, many of them may be isolated and 

used as important chemical resources or starting points for 

different types of scientific research. Aromatic plants yield an 

amount of secondary metabolites which are highly valuable 

commercially and are used to make flavorings, fragrances, 

and medications [1]. Aromatic plants possess fragrant, 

volatile, hydrophobic compounds known as ethereal oil. 

Various plant parts, such as flowers, shoots, germs, grasses, 

branches, weft, timber, ovaries, and roots, are stripped of their 

oils. The term "essential oil" is closely associated with 

fragrances and perfumes because these aromatic scents have 

an oily type & constitute the core components of the flowers. 

Essential oil are mentioned to as "volatile" & "ethereal" 

lubricants since When introduced to the atmosphere at the 

ambient temperature, they vaporize [2]. Essential oil have 

high refractive indices, characteristic optical activity, and are 

easily recognized by their distinct odour. They usually do not 

mix well with water, and, because of their lesser density, they 

float better when put on the water's surface. More than 300 

distinct molecules may be found in essential oils, which are 

produced inside certain plant structures that range in quantity 

and quality [3]. While there are over 1500 species that contain 

volatile aromatic compounds, it's noteworthy that only 

approximately 50 species are actively utilized as commercial 

sources for essential oils and aroma-chemicals. Significant 

aromatic plants of world are categorized allowing to 

commercial part used, growth territory, and habitat, crop 

period, and breeding technique besides typical botanical 

arrangement [4]. Micronutrients are essential to plants' 

physiological processes; their requirements are quite low. 

Boron, copper, chlorine, iron, zinc, manganese, and 

molybdenum are the main micronutrients that plants require. 

These micronutrients have a major role in the cellular and 

metabolic functions of plants. They increase the activity of 

enzymes in plants, which promotes stronger plant 

development [5-7]. A variety of traditional extraction 

technique such as steam distillation, hydro distillation, and 

solvent extraction beside with modern method like solvent 

free microwave extraction, subcritical liquid extraction and 

supercritical fluid extraction are usually engaged to extract 

essential oil for aromatic plants. Additionally, economic 

evolution, kinetic modelling, and GC- MS analysis of the 

essential oils obtained through different extraction method 

has also been provided [8].  Essential oils also have 

significant rules in industrial and medicinal usage; they can 
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be used 55 to 60 % in nutrient manufacturing, 15 to 21% in 

beautifying production, and 5 to 10% in the  pharmaceutical 

industry, and their ability to work as an anti-inflammatory, 

anti-cancer, anti-diabetic, and anti-oxidant enhances their 

importance in the  research field [9]. 

2. Classification of Aromatic Plants 

While there are over 1500 species that contain 

volatile aromatic compounds, it's noteworthy that only 

approximately 50 species are actively utilized as commercial 

sources for essential oils and aroma-chemicals. Furthermore, 

when it comes to large-scale cultivation, there are merely a 

few dozen aromatic crops that are cultivated extensively. The 

categorization of important aromatic plants on a global scale 

takes into consideration the economic portion of the herb 

used, its evolution characteristics, territory, harvest period, 

propagation process, in addition to the conventional botanical 

classification [10]. A thorough taxonomy for therapeutic 

plants, including aromatic ones, has been suggested, 

according to a relatively recent assessment. They may be 

categorized in a number of ways based on Figure 1 [11].  

2.1 Based on Importance & revenue 

Minor volatile plants are ones where aromatic 

elements and volatile substances are incidental or secondary 

outputs, major aromatic plants are those that are grown with 

the express purpose of eliminating fragrant values for 

application in fragrance and cosmetics. Several fragrant 

plants, such as Dalchini, vetivergrass, and Matricaria ricotta, 

are categorized based on their significance [11]. Aromatic 

plant essential oils are commonly used in the additive, scent, 

appealing, and medicinal sectors. The world-wide trade of 

aromatic herbs and their by-products is a major foundation of 

income for many states. Farmers take income from the 

farming of fragrant plants, which also bear rural means of 

support. Several aromatic plants, including Salvia 

rosmarinus, Mentha, Pterocarpus, and Sassafras albidum, are 

regarded as based on their economic significance [12].                                                                                    

2.2 Based on growth habit & habitat       

Depending on the type of plant and atmospheres, 

aromatic plants progress in a diversity of habitats. For 

example, chamomile raises merely in wild woodlands. 

Chiefly on the classes, local rising circumstances, and the 

area where they are full-grown next to trees, aromatic plants 

may display in fields. Some of the fragrant plants are 

Geranium, Champak, Davana are categorised permitting to 

their growth habitat [13]. Aromatic plants that have a warm, 

dehydrated summer and a warm, humid winter flourish in 

Mediterranean climates, such as thyme and rosemary. Plants 

that are adapted to high-altitude alpine environments include 

arnica. Some fragrant plants, such as frankincense, thrive in 

dry desert environments. Aromatic plants like lemongrass are 

categorised by meadows and scattered trees, whereas 

chamomile produces in the habitat of a temperate forest that 

is both moderately temperate and has sufficient of moisture 

[14].                                                                                                        

2.3 Based on crop duration & Propagation 

Annual aromatic plants grow to maturity in a single 

rising season. In just one year, they are planted, grow, 

blossom, and seed. The life cycle of biannual aromatic herbs 

is a duration of two years. Typically, they apply the first year 

growing vegetative before flowering, seeding, and dying. 

Angelica is one of these plants. Aromatic plants reproduce 

annually from the same rootstock and survive for several 

years. When properly cared for, lavender and rosemary may 

produce a harvestable crop for several years [15].Numerous 

fragrant plants can be formed from seed. Seed are planted 

appropriately into the ground seed trays and consequently 

transferred into the area. Using this technique, aromatic herbs 

like mint are grown. While detail botanical classification of 

aromatic plant are depict in Fig.4 [11] and Table.1 [16]. In 

difference, cuttings of fragrant plants are propagated by 

eliminating a piece of a well-known plant and permitting it to 

take root and develop into a new plant. A part of the stem 

bends in dirt and remains linked to the parent plant in a 

reproduction technique called layering. Certain plants, 

including some types of oregano and sage, may be multiplied 

by stacking [17].                                                                                                                                                                                                                                                      

3. Essential Oil 

Essential oils come from specialized cells in certain 

sections of an extensive variety of trees, and they are the end 

product of secondary metabolic processes. These oils have 

many uses in flavouring, fragrance, and medicine because of 

their unique qualities. Essential oils are complex blends of 

terpenoids whose composition differs reliant on the classes 

and variety of  plants  as fine as temperature, location, and 

production practices [18]. An essential oil is an aromatic, 

highly concentrated plant-based oil that is extracted using 

techniques such as pressure, hydro diffusion, or steam 

distillation. The practice of these volatile oils for healing 

motives is known as aromatherapy. The physical and 

chemical environments that oil is exposed to throughout its 

withdrawal, packing , and handling have a significant impact 

on the last alignment since chemical components are 

extremely reactive [19]. The plant organ which contain 

essential has been shown in Figure 2 [20].  

 

3.1 Physical & Chemical nature of essential oil 

Essential oils are ephemeral constituents present in 

aromatic plants that, due to their explosive nature, release 

scents. EO are usually ones with volatile chemicals that easily 

evaporate at room temperature, creating unique fragrances. 

The distinctive qualities of essential oils are their physical and 

chemical makeup. They have high refractive indices, 

characteristic optical activity, and are easily recognized by 

their distinct odour. They usually do not mix well with water 

and, because of their lesser density, they float better when put 

on the water's surface [21]. Essential oils are categorized are 

terpenoids and are soluble in organic solvents; in decreasing 

order of solubility, these solvents include petroleum ether, 

chloroform, ethyl acetate, and alcohol [22]. More than 300 

distinct molecules may be found in essential oils, which are 

produced inside certain plant structures that range in quantity 

and quality. Major constituent that are found in essential oil 

are shown in Table 3.These structures, which store these oils 

in the plant's cytoplasm, are present in a variety of plant 

organs [23]. 
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3.2 Major sources of essential oil containing aromatic 

plant 

When comparing diverse kind of essential oil, 

numerous influences originate into show including their 

botanical sources, aromatic profiles, therapeutic attributes 

and practical application. The manufacture of essential oils in 

aromatic plant species takes place via two complexes, 

naturally occurring biochemical routes that include distinct 

enzyme activities. Flavouring agents such as sprinkle, zingier 

officinal, elettaria, saffron crocus, Eugenia, and fenugreek 

germ lubricants are commonly used. Essential oils extracted 

from menthe, ociumum basilicum, oranges, Eugenia 

caryophyllata leaves, cymbopogon, santal oil, gum tree, 

cranesbills, lavandula are some of the most traded types of 

essential oils [24]. While major essential producing plants are 

discussed in Table. 4 [25]. 

4. Nanomaterials 

The synthesis, analysis, study, and use of 

nanostructured materials-ingredients with at minimum one 

aspect in the microscale are the main emphases of 

nanoscience. Nanotechnology assistances to progress farm 

making by growing the effectiveness of contributions and 

lessening appropriate sufferers In calculation, Nano nutrients 

as sole exporters of agrochemicals help the site-targeted 

precise conveyance of nutrients with improved yield 

fortification as compared to traditional fertilization method  

[26]. The manufacture of natural product in plants is directly 

linked to harvest production, which, in turn, hang on the 

accessibility or scarcity of necessary nutrients [27]. As a 

result, the loam associates these plants need be opulent in 

vital nutrients to boost crop productivity. Optimal plant 

growth necessitates a balance of both macro and 

micronutrients. While plants require larger quantities of 

macronutrients, micronutrients are needed in smaller 

amounts. Despite their lower quantity, micronutrients play a 

vital part in several bodily methods in undergrowth [28]. 

4.1 Nanomaterials regarding Secondary metabolites 

Formation by Plants 

Natural products are formed in around explicit tissue 

and organ of plant awfully in reaction of organic and 

inorganic strains. Plants formed secondary metabolites and 

their value and amount depends upon the degree and duration 

of stress and micro-nutrients also show a critical role in the 

separation of natural product in plants influence the  pressure 

[29]. Cu is a vital Nano nutrient needed for the growth of 

plant life. It acts as a vital catalyst in a quantity of 

physiological processes in plants, including the production of 

lignin, cell wall metabolism, and photosynthesis. When 

added to the culture medium in small amounts, it acts as an 

elicitor in the form of CuSO4, which can change the 

metabolic pathways of crops and promote the synthesis of 

natural product [30]. While on the additional studied for 

plants to raise well, zinc is crucial for amount of activities, 

including the absorption of carbon, the manufacture of 

various antioxidant enzymes, the gathering of saccharides, 

and the practice of carbon in biosynthesis terpenes calculated 

the consequence of Zn and Cu on basil plant [31].  

Fe is essential for basic plant functions like 

photosynthesis, chlorophyll, respiration and nucleic acid 

production. Additionally, it serves as a vital catalyst for about 

one hundred forty biological catalyst that catalyse the 

metabolic activities that occur in plants. It play a main rule in 

natural product development in crops. The chemicals 

included in the essential oils of lemon balm, were effectively 

stimulated by Fe [32]. While comparing the effect of 

manganese on aromatic plants shows that Mn is a crucial 

micronutrient needed for the progress and enlargement of 

plants. It serves as a catalyst in the water-splitting reaction in 

photosystem II and as a necessary cofactor for the oxygen-

evolving complex (OEC) in the photosynthetic machinery 

[33]. It is essential to the production of lignin and phenol. It 

also acts as an enzyme cofactor for the production of 

isoprenoid compounds. Additionally, it can increase the 

quantity of morphine found in the roots and shoots of 

catharanthus roses. However, due to the plants typically 

extremely low alkaloid content and increased need for 

alkaloids, production of it has significantly increased [34]. 

4.2 Nanomaterials regarding essential oil Formation 

Crops growth, intensity and abiotic factor all are 

affected by the micronutrient that are available in the soil 

excessive to low amount. In order to achieve optimal 

production, plants need the right balance of macronutrients 

and micronutrients. The critical micronutrient level is the 

point at which crop performance, including growth and 

production, starts to steadily decline. Critical value of micro-

nutrient has been given in the Table # 5 [35]. When 

micronutrients are applied by soil or foliar methods, a wide 

range of crops have been seen to exhibit favourable growth 

and production responses Table # 2 and Figure 5 [36]. 

In plant oxidation-reduction (redox) and electron 

transfer (ET) processes, iron is a critical component. It is a 

crucial component of many metabolic processes and is crucial 

to the synthesis of volatile oil in aromatic crops. As supply of 

Fe increase chlorophyll content as well as follower yielding, 

and essential oil also increase [37]. Additionally, it 

contributes to the metabolic processes of chloroplast RNA, 

which increase material production and ultimately promote 

plant development. In the end, this lowers the elemental 

leaching and raises the dry matter yield [38]. While on 

another perspective Cu has several important functions that 

help plants develop more quickly. It is responsible for the 

activation of a small number of enzyme systems in plants that 

are elaborate in the manufacture of lignin and additional 

mixtures. It also helps to enhance the flavour and dye of 

leaves, add dye to blossoms, and increase the amount of 

volatile oils in fragrant plants. When Cu was applied in excess 

of what was considered optimal, the plant's roots accumulated 

Cu, indicating that it was tolerant of the metal. When given 

in little amounts, Cu and Zn gave plants more nourishment, 

which promoted better development [39]. Plant growth is 

mostly dependent on zinc. It is an enzyme activator in some 

cases. As a result, it is essential to many proteins and 

enzymes. It affects many different processes, including as the 

elongation of neural length and growth hormone synthesis. 

Zinc has a chief part in crop metabolic rate since it is vital for 

the production of DNA, RNA, and proteins [40].  Numerous 

characteristics were noted for the same, including the quantity 

of zinc accumulated, the quantity and mass of glandular 

trachoma that appeared, as well as the production, 

composition, and concentration of the plant-extracted 
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essential oil [41]. Research about the usage of manganese 

also depict that Manganese is necessary for a number of 

processes in plants, such as photosynthesis, respiration, and 

nitrogen absorption. In addition, plants need it for the 

germination of pollen, the development of pollen tubes, the 

elongation of cell roots, and the provision of disease 

resistance in plant roots. Research on the effects of 

manganese on a little fragrant crops suggests that the 

constituent may also help crops produce more oil [42]. While 

critical value of nano-nutrients and their effect on growth of 

aromatic plants are shown in Table. 6. However, applying Mn 

over the recommended level caused the growth parameters 

under study to steadily and significantly fall. In addition, 

plants' chlorophyll concentration dropped as Mn treatment 

increased. Increased Mn concentrations most likely put plants 

under oxidative stress, which hinders photosynthesis [43]. 

5. Cultivation & Propagation of aromatic plant 

Aromatic plants cultivated and propagated based on 

their environmental condition, growth habitat and lifecycle, 

plant physiology, diseases and pest management. Different 

aromatic plant exit in different condition like lemongrass is 

cultivated in well-drained soil and full sunlight, it requires 

regular watering and warm temperature to thrive, making it 

suitable for tropical and subtropical region. It can be 

propagated from divisions. Clumps can be divided into 

smaller sections containing roots and shoots for tropical and 

subtropical climates [44]. While on the other hand Rosemary 

may be multiplied by layering, cuttings, or seeds. Cuttings 

from semi-hardwood or hardwood stems often take root in 

soil that drains well. Full sun and sandy soil that drains well 

are ideal for rosemary growth. Once established, it needs very 

little water and benefits from periodic trimming to keep its 

form [45]. Lavender needs full sun, sufficient circulation, and 

soil that drains well. Although it may adapt to a variety of 

locations with the right care, it is often cultivated in areas with 

Mediterranean weather. You may multiply lavender by 

layering, cuttings, or seeds. The most popular technique 

involves taking cuttings from semi-hardwood stems and 

planting them in soil that drains properly [46]. Aromatic 

plants alike Partial shade is preferable to full sun for 

peppermint, as is rich, wet soil. To keep the soil continuously 

wet, especially during dry spells, regular irrigation is 

necessary. Usually, peppermint is propagated by root cuttings 

or division. Establishing new plants is often accomplished by 

taking root cuttings or dividing mature plants [47]. In order 

to keep pests away from plants without compromising their 

access to water, air, and sunshine, use physical barriers such 

as floating row covers. As a last option, think about 

employing chemical treatments if pest populations become 

out of control and no other approach works [48]. 

6. Extraction of essential oil from aromatic Plants 

A variety of traditional extraction technique such as 

steam distillation, hydro distillation and solvent extraction 

beside with modern method like solvent free microwave 

extraction, subcritical liquid extraction and supercritical fluid 

extraction are usually engaged to extract essential oil for 

aromatic plants. Steam distillation entails putting steam 

through the plant material to evaporate the vital oils. The 

essential oil is subsequently separated from the water by 

condensing the steam that contained the volatile oil [49]. 

However, in hydro distillation, the plant material and water 

are heated together directly, and the essential oils are 

extracted using the same condensation process. Non- 

conventional method like Supercritical fluid extraction uses 

supercritical fluids, including carbon dioxide, to extract 

essential oils at temperatures and pressures that are high [50]. 

Because it protects fragile plant components from high heat, 

this approach is chosen. .A conventional technique like 

effleurage  in which flowers are laid over a layer of fat, such 

as lard or wax, to allow the essential oils to seep in. The 

essential oil is then extracted by washing the saturated fat 

with alcohol [51]. 

6.1   Different techniques for essential oil extraction 

  Different method shows different results based on 

their economic benefits, time, yield, energy and plant material 

such as In order to extract essential oils from basil , garden 

mint, and thyme, a comparative analysis between SFME and 

hydro-distillation (HD) was conducted. The results showed 

that, even though SFME only took 30 minutes to complete, 

the essential oils it produced were comparable to those 

obtained from traditional hydro-distillation, which took 4.5 

hours. Additionally, SFME produced essential oils with 

increased concentrations of useful oxygenated components 

and enabled notable cost savings in terms of the amount of 

plant material, energy, and time needed for extraction [52]. 

The essential oil of Thymus daenensis was extracted 

from its air-dried aerial parts using the following techniques: 

hydro distillation, ohmic, ultrasound-assisted hydro 

distillation, and ultrasound-assisted ohmic. The techniques 

for hydro distillation and ultrasound-assisted ohmic 

extraction had the longest and shortest extraction onset times, 

respectively. Similarly, the methods for ohmic extraction and 

ultrasound-assisted hydro distillation exhibited the highest 

and lowest extraction efficiency (W/W). Furthermore, the 

least amount of essential oils were extracted by hydro 

distillation and the highest amount by ultrasound-assisted 

ohmic extraction, respectively. As per the results of the gas 

chromatography-mass spectrometry study conducted on the 

extracted T. daenensis EO, 37 components were found to 

differ quantitatively according on the extraction technique 

used [53]. Different Technique used for the removal of 

volatile oil from crop has shown in Fig.3 [20]. Gas 

chromatography-mass spectrometry were used to evaluate the 

chemical compositions of essential oils that were extracted 

from sage and rosemary using hydro distillation and 

microwave extraction techniques. In comparison to the 

microwave extraction technique, the percentages of p-

cymene, γ-terpene, α-terpene, and (Z)-β-cymene for hydro 

distillation application were greater, but the percentages for 

thymol, carvacrol, and borneol were lower. By using hydro 

distillation and microwave techniques, the components found 

in the produced oils were found to be 99.44% and 98.62 

percent, respectively. 39 components were found by the 

microwave extraction of Satureja thymbra L. essential oils; 

however, 46 components were found by hydro distillation 

[54]. 
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Figure 1. Classification system of aromatic plants 
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 Table # 01 

 

 

 

 

 

 

 

 

 

 

 

     

                                           Figure 3. Method of producing essential oil from plant material 
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                                                   Figure 4. Botanical Classification of aromatic Plants  
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                                     Figure 5. Critical level of different micronutrient in soil extraction  

 

                                       Figure 6. Comparison of different extraction method for selected oil                                         

 

                                                Figure 7. Major essential oil trading countries worldwide 
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                        Table 1. Botanical classification: DIVISION: EMBRYOPHYTA Subdivision: Gymnospermae 

Family Genus Species 

Taxodiaceae Sciadopitys Sciadopitys verticillata 

Cupressaceae Cupressu C.sinesis 

Pinaceae Pinus P. contorta 

Podocarpaceae Dacrydium Dacrydium franklini 

Sub–Division: Angiospermae   

Class: Dicotyledonae   

Chenopodiaceae Chenopodium Chenopodium 

ambrosioides 

Valerianaceae Valeriana V. officinalis 

Saxifragaceae Philadelphus Philadelphus 

coronarius 

Betulaceae Betula Betula alba 

Bignoniaceae Millingtonia Millingtonia hortensis 

Violaceae Viola Viola odorata 

Piperaceae Piper Piper acutifolium 

Rosaceae Spiraea Spiraea ulmaria 

Lauraceae Cinnamomum Cinnamomum 

aromaticum 

Dipterocarpaceae Dryobalanops Dryobalanops 

aromatica 

Magnoliaceae Magnolia Magnolia grandiflora 

Class: Monocotyledonae   

Iridaceae Crocus Crocus Sativus 

Zingiberaceae Zingiber Zingiber mioga 

Graminae Andropogon Andropogon aciculatus 

 

  

                                                Table 2. Critical level of micronutrients in soil extraction 

 Micronutrients Critical level (mg/kg) 

Mo 0.10–0.15d 

Fe 2.5–4.5b 

Mn 50–100b 

Cu 0.1–0.2b 

B 0.25–0.5c 
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                                                                       Table 3. Chemistry of essential oil       

Name of essential oil Major chemical constituents of molecule Reference 

Oil of Mentha arvensis C10H20O (84.63%), L- C10H20O (4.58%) [55] 

Oil of Vetiver C10H20O (37.5%), C10H18O (6.0%), C15H24O 

(3.7%), β-C15H24 (2.7%), iso-C10H18O (2.1%) and 

C11H18O2 (2.0%) 

[56] 

 Oil of Eucalyptus globules C10H18O (51.62%), α-C10H16 (23.62%), p-C10H14 

(10%), β-C10H16 (8.74%), C10H18O (2.74%) and γ-

C10H18O (2.59%) 

[57] 

Oil of Cumin seed 
 

C10H12O (36.67%) and C10H14O (21.34%) [58] 

 Oil of Sandalwood α-C15H24O (59.00%), α-C15H24 (9.68%), and β-

C15H24O (9.02%) 

[59] 

 Oil of Basil C10H10O2 (70.1%), C10H18O (17.5%), β-C15H24 

(2.6%) and C10H16O (1.52%) 

[60] 

Oil of Jamarosa C10H18O (80–90%), C12H20O2 (19–33%) [61] 

                                          

                                                                       Table 4. Major sources of essential oil 

Item Part 

used 

Botanical source Chemical constituents Uses 

Ajowan Seed Trachyspermum 

ammi 

Thymol Confectionery, 

Flavouring foods, 

medicinal, soft 

drinks 

Cardamom Seed Elettaria 

cardamomum 

Limonene, Cineole, cymene, 

terpineol 

Confectionery, 

Flavoring soft 

drinks 

Celery Herb Apium graveolens Limonene Pharmaceuticals, 

Flavoring foods 

Cinnamon Leaf, 

Bark 

Cinnamomum 

verum 

methyl eugenol, iso-eugenol, 

Eugenol, 

natural flavours, 

Seasoning, 

pharmaceuticals, , 

blending 

Cumin Seed Cuminum 

cyminum 

Cuminaldehyde, Cuminyl alcohol natural flavours, 

Seasoning curries 

Eucalyptus Leaf twig Eucalyptus 

globulus 

Camphene,Cineole,sabinene, 

caryophyllene 

Medicinal, Blending 

Geranium Leaf twig Pelargonium 

graveolens 

iso-menthone, Geraniol, linalool, , 

citronellol 

In all kinds of scents 

Lemongrass Grass Cymbopogon 

flexuosus 

Linalool, geraniol, Citral Seasoning, Lemon 

flavor 
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                                                 Table 6. Effect of applying micro-nutrient on aromatic plant 

Micro-nutrient  Optimal Dose Plant Effect Ref 

Nano Fe 1.5 g/l foliar Mentha An increase in the 

quantity of stems, 

dynamic menthone, 

menthol, and 

chlorophyll 

[62] 

Mn 2% foliar Matricaria 

chamomilla 

Weights of the herb 

plant both fresh and 

dried, number of 

branches and dry 

weight, heights of 

chlorophylls (a & 

b), and carotenoids 

[63] 

Cu  

5 mg/kg soil 

 

Pennyroyal Enlarge area of the 

leaves and dry 

weight 

[64] 

Nano Cu Zn 2000, 4000 ppm 

spray 

Ocimum 

basilicum L. 

elevated levels of 

carotenoid pigment 

flavonoid 

compounds and 

photosynthesis a, b, 

and their content in 

the plant's leaves 

and leaf 

[65] 

Zn 50 mg/kg soil  

Matricaria 

chamomilla 

 

Enlarged aromatic 

oil amount, plant 

altitude,   

[66] 

The distribution of volatile components in nutmeg 

essential oil produced using high vacuum distillation (HVD), 

super critical fluid extraction (SFE), and simultaneous 

distillation extraction (SDE) was compared to head space 

(HS) analysis and reduced pressure distillation (RPD). 

Extraction of oil by using different technique are compared 

as regard of time and yield are discussed in Figure  6 [67]. 

The volatiles obtained from head space and reduced pressure 

distillation had a significant sabinene concentration, with α- 

and β-pinene following closely after. Interestingly, distillates 

from HS and RPD were distinguished by the lack of phenolic 

ethers, specifically myristicin, elemi in, and safrole, in 

contrast to simultaneous distillation extraction and 

supercritical fluid extraction. The nutmeg scent of the HS and 

RPD volatiles suggested that terpenic components played a 

major part in producing the top fragrance note. Using GC-

olfactometry (GC-O) on the oils, it was possible to determine 

how sabinene, α-pinene, and β-pinene contributed to the 

spice's unique flavor [68]. Steam and water distillation are the 

most useful techniques for obtaining essential oils. A 

comparison has been made between the essential oil extracted 

from rosemary leaves using Microwave Assisted Water 

Distillation (MAWD) at 440W, 770W, and 1100W and that 

extracted using standard WD and SD methods. In 440 W, the 

yield of the volatile fractions acquired by WD was 0.45%, 

770 W was 0.50%, and 1100 W was 0.55%. The yield of the 

volatile fractions obtained through SD was 0.54%. After 

essential oil samples were subjected to GC and GC-MS 

analysis, the results showed that the essential oils obtained by 

HD, SD, and MAWD, respectively, included 28 to 35 

different chemicals [69]. Using Clevenger Hyrodistillation 

and microwave aided Hyrodistillation, the essential oils of 

Rosmarinus officinalis L. are extracted. Numerous factors 

have been investigated, including the yield, extraction time, 

and chemical makeup of the essential oils in addition to the 

effectiveness and expense of each process. The outcomes 

showed that, in compared to traditional hydro distillation, 

microwave-assisted hydro distillation allows for the 

reduction of the essential oil extraction time. As a result, 

using MAH only takes 20 minutes to extract the same amount 

of essential oils, whilst using CH requires 180 minutes. 

Furthermore, the essential oil's quality is enhanced by a 

1.14% rise in oxygenates [70]. 

 

 

7. Demand and revenue potential of essential oil 

Approximately 55–60% of EO are applying in the 

nourishment sector to enhance flavours; 15–21% are used in 

perfumery and cosmetics to create fragrances; 10–20% are 

used as starticmaterials for isolating different constituents;  

five to ten ratio are used as energetic ingredients in medical 

formulations; and two to five ratio are used in regular product 

applications [71]. Major countries that generate revenue by 

trading essential oil are discussed in Figure [72].  Notably, the 

trade in essential oils is being driven by the United States, 

France, and Germany. An estimated 5,000 metric tons of raw 

ingredients worth Rs. 400 crores are produced annually in 

India for the perfume industry. Roughly 130 crores in foreign 

exchange are earned by their exports each year. Around 
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ninety percent of India's needs for volatile  oils are seen by 

domestic manufacture; the residual 10% is imported [73]. 

8. Medicinal &industrial benefits of essential oil 

8.1 Anti-bacterial & Anti-viral activities 

Plant oils have varying degrees of efficiency against 

different bacteria and across different types of oils as antiviral 

essential oil constituent extracted from tea tree oil caused the 

hinders of the lipid fractions of the bacterial plasma 

membrane. Intracellular substances were able to get out as a 

result of an alteration in the permeability of the membrane. 

Furthermore, because of their hydrophilic cell wall features, 

which prevent hydrophobic substances from traversing the 

membrane of a cell, gram-negative bacteria have been shown 

to be typically less sensitive to extracellular organic 

substances (EOs) than gram-positive bacteria [74]. While 

plant like tea tree also shows antiviral activity against herpes 

simple’s virus type 1. Although the monoterpenes were found 

to showed inhibiting effectiveness over 80% towards HSV-1, 

the EOs were reported to show a substantial decrease in HSV-

1 infectivity (by higher than 96%). The inactivation of HSV-

1 infection was caused by the high antiviral activity, which 

was brought about by making the free viral particles inert and 

working in a dose-dependent way on the herpes virus 

particles. In addition, blends of various monoterpenes in tea 

tree essential oil demonstrated a ten-fold increase in 

selectivity index (SI) and decreased toxicity when compared 

to the individual monoterpenes [75]. 

10.2 Anti-inflammatory & Anti-hyperpigmentation 

activities 

Numerous essential oils have been clinically proven 

to be efficacious in treating inflammatory conditions such as 

arthritis, rheumatism, and allergies. It was shown that giving 

mice various EOs, particularly geranium EO, reduced the 

inflammatory symptoms associated with neutrophil build up 

and edema. Cymbopogon nardus (L.) Rendle EO blossoms 

and leaf' anti-inflammatory potential in a simulation of Wistar 

rats' swelling of the paws caused by egg albumin. When rats 

were given EO, there was a noticeable decrease in their paw 

volume. Moreover, it was discovered that C. nardus inhibited 

mediator release during the early stages of inflammation[75]. 

The tyrosinase gene catalyses the synthesis of melanin in the 

skin of humans, which causes epidermal hyperpigmentation 

and a range of dermatological conditions, including age spots, 

melasma, and freckles. Melanin production was decreased 

and tyrosinase activity was significantly suppressed by 

Eucalyptus camaldulensis Dehnh. Flower EO. It was also 

shown that the EO acted as an internal scavenge of reactive 

oxygen species. The findings therefore showed that the 

reduction in melanin formation was probably caused by the 

depletion of cellular ROS or perhaps intracellular ROS, as 

well as the suppression of the pathway of signalling that 

controls the activity of tyrosinase [76]. 

 10.2 Anti-Cancer & Neuroprotective activities 

It has been discovered that a number of EO 

ingredients with chemotherapeutic medications together 

enhance cytotoxicity on a range of cancer cell types. For 

example, it has been discovered that D-limonene does not 

harm normal prostate epithelial cells while amplifying the 

anticancer effect of docetaxel against human prostatic 

carcinoma DU-145 cells. Furthermore, compared to 

docetaxel by itself, treatment with D-limonene and docetaxel 

combination led to enhanced ROS production, glutathione 

depletion, and caspase activity among DU-145 cells [77]. 

According to reports, lavender essential oil (LEO) contains a 

variety of bioactivities in the central nervous system and is 

effective in treating depression, anxiety, stress, and cerebral 

ischemia. Additionally, by exhibiting ant oxidative 

properties, LEO has been connected to cognitive 

improvement and neuroprotective benefits in Alzheimer's 

disease [78]. 

10.3 Cardio protective & Hepatoprotective activities 

One of the key strategies for managing hypertension 

and cardiovascular failure is the suppression of the 

angiotensin-converting enzyme. Thymus bovei Benth. EO's 

inhibitory actions on ACE were examined in relation to its 

primary component, geraniol, and an ACE inhibitor called 

captopril. T. bovei EO and geraniol both showed notable 

percentage inhibition against ACE at 15 μg/ml. EOs and their 

constituents have been recognized as interesting candidates to 

function as therapeutic agents that prevent cardiovascular 

disorders. The antihypertensive impact of 1, 8-cineole, a 

primary monoterpene oxide found in numerous EOs, was 

shown in rats chronically exposed to nicotine, which was 

known to produce hypertension. This finding highlights the 

possible cardio protective effects of EO components. The 

regulation of nitric oxide and oxidative stress was assumed to 

be the cause of the drop in blood pressure [79].  The 

hepatoprotective efficacy of essential oils derived from two 

widely used spices, Thymus capitates and Salvia officinal is 

L. Rats were given 500 mg/kg of paracetamol to cause liver 

damage, which was manifested by elevated blood and liver 

lactate dehydrogenase activity and a significant decrease in 

both blood and hepatic glutathione levels, as well as in the 

activity of glutathione peroxidase and super oxide dismutase. 

The rats were pre-treated with the EOs (50 mg/kg daily) for 

15 days, and then they were given paracetamol to intoxicate. 

This showed that the EOs significantly prevented the rise in 

hepatic and serum LDH activity that was caused, as well as 

the decline in GSH levels. It was also discovered that the liver 

and blood showed improved GPx and SOD activity. 

Therefore, it was shown that the EOs' hepatoprotective 

impact resulted from their antioxidant potential [80]. 

11. Conclusions 

Aromatic herbs along with their extract and essential 

possess a different variety of bioactive compounds with 

potential uses across the food, animal feed, pharmaceutical 

and cosmetic sector. Different method is used to enhance the 

extract and yield of essential so as to fulfil the customer 

request. The utilization of Nano scale materials like zinc, 

iron, copper, manganese significantly impact both the 

development and yield of aromatic plant. Aromatic plants' 

cellular and metabolic processes depend heavily on 

micronutrients. They are in charge of controlling enzymatic 

activity and indirectly contribute to the manufacture of 

several controllers of plant progress by promoting herbal 

development. In aromatic plants, secondary metabolite 

synthesis is also attributed to micronutrients. The secondary 

metabolites derived from aromatic plants have found 

widespread application in medicine because of their 
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properties that stimulate the immune system as well as being 

antimicrobial, antifungal, antiviral, anti-inflammatory in 

nature and depressive. A deeper comprehension of these 

secondary metabolites' production, build-up, and process of 

activity in plants is essential given their varied roles and 

significance in several domains. Because they function as 

cofactors of several significant enzymes involved in 

secondary metabolism of plants, many plant micronutrients 

have a progressive effect on the generation and gathering of 

volatile oils in aroma plants. To get the best outcomes, there 

is still uncertainty regarding the quantity and mode of 

micronutrient treatment for aromatic plants.Methods 

including Steam distillation, Solvent free microwave 

extraction, Maceration, Supercritical fluid extraction as well 

as Microwave extraction is used for the extraction of essential 

oil from different plant parts.  Furthermore, the effects of 

Nano -particles differ from plant to plant as dose the demand 

for them. This necessitates the widespread development of 

techniques for managing micronutrients in plants in 

instruction to prevent harmfulness brought on by their 

overuse. 
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