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I 

Abstract 

 

◾ Essential oils are aromatic essences extracted from natural sources and when 

they are concentrated, they can be used in pharmaceutical, food applications, 

perfumery, sanitary and Beauty products. 

◾ Essential oils have been recognized as common food additives which can 

discover valuable applications in conservation of food commodities. 

◾ Due to their better potencies and no side effects on human and environment, 

essential oils can be utilized as substitutes to artificially synthesized chemical 

preservatives 

◾Plant essential oils are known to demonstrate repellent activities and therefore 

find valuable application in bug control.  

◾ Essential oils can be consolidated into or coated onto edible films due to their 

antibacterial activities against contaminating microorganisms. 

 

 

 

 

 

 



1 | P a g e  
 

Introduction 

According to Schleicher, Heegner & Cohn Richter and further concluded by 

Sona. ―Essential oil is a biochemical product or a combination of similar products, 

which are generated in cytoplasmic fluid and are located in Intercellular space in 

the form of minute droplets. They are highly odorous and volatile in nature, so they 

can easily be extracted by the method of steam distillation from different natural 

sources‖. The oil secreting glands are located in fruits, flowers, seeds, wood, 

leaves, roots, barks and sometimes present throughout the body of the plant, it has 

the odor and name of the mother plant (1, 2). An aromatic compound is defined as 

a ―compound which possess chemical purity, volatile in ambient environment and 

possess odor which can please the aesthetic Sense of the society‖. Essential oils are 

multiplex, comprising of various components may be aromatic or non-aromatic 

mostly of liquid state but may also comprise of solid particles. At an ambient 

temperature, these yields may appear colorless to light yellow in color when 

obtained currently, aromatic and are readily absorbed through the skin epidermis. 

A fixed oil, on the other hand, includes oils that do not evaporate. The main 

differences between essential and fixed oils are shown within Table 1. 

Generally, essential oils are low density fractions except for Cinnamon, Sassafras 

and clove oils which have higher density than water but are soluble in solvents 

such as diethyl ether, ethanol and miscible in vegetable oils, waxes and fats. 

Physical attributes of Essential oils include high rotary strength and refraction 

index (2, 3, 4).  
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1. Lemon oil 

Citrus limon , F. Rutaceae. 

Lemon oil is commonly used in many types of products such as cosmetics, 

house hold cleansers and food and beverages like flavored sparkling water with the 

essence of lemon. It has scent closely mimics that of the fruit from which it‘s 

derived: bright, light, zesty, and clean (5). 

 

 

Table 1: Main differences between volatile and fixed oils 
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Advantages: 

1- There‘s a reason that lemon has become so universally identified with freshness 

and cleanliness: Its oil is a powerful antibacterial, astringent, and antiseptic agent. 

2- Diluted lemon oil can be wonderfully effective when it comes to skin care 

because of its high concentration of D-limonene, a compound that assists in: 

 Diminishing the appearance of wrinkles,  

 Promoting circulation, and toning the skin.  

 Recent research showed that D-limonene has skin-repairing and anti-

inflammatory properties. 

3- The scent of lemon oil has been shown to have a powerful effect on mood. 

 One study‘s findings suggest that lemon oil vapor has antidepressant 

qualities.  

 Another compelling study found that the scent of lemon oil boosted 

participants‘ moods through elevated levels of the anti-stress hormone 

norepinephrine were measured in the blood of participants (5). 

2. Cinnamon oil 

     Cinnamomum casia , F. Lauraceae. 

          Its sweet and spicy, musky and warm. Derived from both the bark and leaf 

of the Cinnamomic velum tree, it‘s actually one of history‘s oldest essential oils, 

with the Egyptians recording their extensive use of it in Ebbers Papyrus, a medical 

text dating to approximately 1550 BC. At that time, it was very expensive and was 

affordable only for the very wealthy—emperors, royals, and, later on, Europe‘s 

elite.  
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Advantages: 

 Used in aromatherapy, it can be used to help clear up chest colds. 

 Applied topically, it can soothe muscle aches and pains, due to its 

antispasmodic and analgesic properties. 

 It‘s an antiseptic and makes a powerful natural preservative.  

 It is antibacterial and antimicrobial, as well as being anti-inflammatory, and 

pain-relieving.  

 Some studies have shown that cinnamon oil contains powerful antioxidants 

and could potentially be useful in fighting neurological disorders and heart 

disease (5). 

3.  Lemongrass oil 

     Cymbopogon citratus, F. Poaceae. 

Lemongrass is a fast-growing, tropical grass native to Sri Lanka and south 

India and is now cultivated in warm climates in Africa and Asia. Lemongrass 

essential oil is derived from the steam distillation of the plant and, true to its name, 

it possesses a mild, sweet, lemony-yet-herbal aroma. 

Advantages: 

 The entire plant is utilized in everything from tea to cleaning products, and it 

has been used for years in Indian healing traditions to treat maladies like 

gastrointestinal issues and fever (it earned the nickname ―fever grass‖). 

 Research also shows that it is antibacterial and anti-fungal, antimicrobial, 

anti-inflammatory, and can be a potent insect repellent. 

 Its antifungal properties are especially helpful in combating the nasty yeast 

associated with dandruff. One study noted that participants who used a 
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dandruff tonic with a 10 percent concentration of lemongrass oil saw a 

significant reduction in dandruff in as little as a week (5). 

4. Clary sage 

     Salvia sclarea, F. Lamiaceae. 

Clary sage is a perennial plant that is native to the northern Mediterranean 

region and North Africa; its essential oil is derived via the steam distillation of the 

plant‘s flowering tops and leaves. ―clary‖ is derived from the Latin word for clear, 

―clause‖. 

Advantages: 

 Clary sage possesses myriad beneficial properties for the skin: It‘s 

antibacterial, astringent, antiseptic, and can help improve circulation. 

 It has uniquely sweet herbal aroma of, which helps to cut through some of 

the more pungent ingredients used in natural skin care too.  

 Clary sage has been lauded for its reputed ability to regulate hormones, and 

its scent is thought to have antidepressant effects.  

 Although the ancient Egyptians used it in medicinal practices, during this 

time, doctors and herbalists used its seeds to help treat vision problems. 

 it was also used to flavor wine (and referred to as ―muscatel sage‖ because 

of its similarity to German musket wine)(5). 

5. Lavender oil  

Lavandula angustifolia, F. Labiatae. 

            Lavender is actually Lavandula angustifolia, one type of lavender among 

39 total species. Different species have different properties, but all types contain 

large proportions of linalool, linalyl acetate, eucalyptol, and camphor. That‘s a lot 
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of components to have in high quantities, and it‘s the reason it‘s such a 

powerhouse essential oil. Lavender is: sedative, antispasmodic, anti-anxiety, anti-

inflammatory, antimicrobial, antioxidant, antibacterial, an aesthetic immune-

boosting, and antiviral (5). 

It‘s super safe, but it does have a high content of linalool, which can be sensitizing 

for some people, so must be tried before used to avoid the undesirable possible side 

effect. 

6. Tea tree oil 

     Melaleuca alternifolia , F. Melaleuca. 

          Also called melaleuca oil, the only place that tea trees grow naturally is in 

Australia, but they grow super abundantly there. It used widely in natural beauty 

products. 

Advantages: 

 Traditionally, native Australian cultures used tea tree leaves to treat coughs 

and colds, heal wounds, and alleviate sore throats and skin ailments. 

 It is antiviral, anti-inflammatory, and exhibits anticancer activity. 

 It kills oral bacteria for up to two weeks  

 Can be used for gingivitis, heals mild to moderate dandruff, kills the 

influenza virus, and has been shown to slow the growth of tumors in mice. 

 it also works like benzoyl peroxide to treat acne. It takes longer, but causes 

fewer side effects (5). 
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7.  Eucalyptus 

          Eucalyptus tereticornis, F. Myrtaceae. 

Eucalyptus trees were first planted in California in the 1850s. They were an 

invasive species from Australia and used to kill malaria. 

Advantages: 

 It works as a pesticide and has the ability to kill fungus, bacteria, insects, 

mites, and weeds. 

 It has been believed to kill the drug-resistant parasite that causes malaria. 

 It can also help boost the immune system and is anti-inflammatory (5). 

8.  Rosemary oil 

Salvia rosmarinus, F. Lamiaceae. 

 Rosemary oil is a stimulant. 

 When inhaled, the aroma of rosemary has been shown to increase heart rate, 

blood pressure, and respiratory rate and boost your immune system. 

 It has also been shown to increase brain wave activity and aid the part of 

your nervous system that controls organ function. 

 It also decreases levels of the stress hormone cortisol. And it does all of this 

while airborne, so you can simply diffuse it and gain these health benefits. 

(5). 

9. Sweet orange oil 

Citrus aurantium,F. Rutaceae. 

It can be a little tricky to incorporate orange oil into your life because it 

doesn‘t diffuse well, and, like lemon oil, it can make your skin photosensitive 

when applied topically (5). 
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10.  Peppermint oil 

         Mentha piperita , F. Laminaceae. 

Peppermint oil is made up mostly of menthol and menthone, it is best when 

it‘s in a lip product. It‘s incredibly invigorating, and having it literally right under 

your nose makes you feel refreshed all day. 

Advantages:  

 It is a stimulant, antispasmodic, antiviral, antimicrobial, antifungal, and 

antioxidant. 

 It is an effective treatment for headaches: Participants in one study reported 

a significant reduction in the pain of their tension headaches within 15 

minutes, and the pain continued to drop for the following hour.  

 It helps soothe nausea, improves concentration and memory. 

  Is an analgesic, which means it numbs and kills pain on the skin (5). 

Essential Oils Extraction 

The most common methods of essential oils extraction include:  

 ◾Hydro-distillation (HD)  

◾Steam Distillation  

◾Cold pressing (CP) 

◾ Solvent extraction 

◾ Simultaneous distillation–extraction methods among others (6). 

Although these techniques have been used since many years for EO‘s 

extraction, their application. has shown a wide number of disadvantages like losses 
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of some volatile compounds, low extraction efficiency, degradation of unsaturated, 

or ester compounds through thermal or hydrolytic effects, and possible toxic 

solvent residues in extracts or EO‘s.  

Due to the disadvantages that traditional methods of extraction represent, several 

new techniques are currently available for the extraction of EO‘s from plants, 

including (1): 

 Supercritical fluid extraction (SFE) 

 Pressurized liquid extraction 

 Pressurized hot water extraction 

 Membrane-assisted solvent extraction 

 Solid-phase micro-extraction 

 Microwave-assisted  

 Controlled pressure drop method  

 Ultrasound-assisted extraction among others. 

These alternatives to conventional extraction procedures may increase production 

efficiency and contribute to the protection of the environment by reducing the use 

of solvents and fossil energy, or generation of hazardous substances. The methods 

of extraction significantly affect the chemical constituents and composition of 

EO‘s (6). The most appropriate and convenient method should be carefully 

selected. 

Traditional methods   

Cold pressing (CP): 

Is the most antique process; it was practiced long before humans discovered 

the process of distillation. This method has the advantage of little or no heat 

generation during the process, but it gives low yields. It is mostly used for the 
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Isolation of peel oils of citrus fruits due to the relative thermal instability of the 

aldehydes contained in them. It acts by rupturing the oil glands using pressure or 

abrasion so that the oil is ejected and washed away with a water spray. 

 

 

 

 

 

 

 

 

 

 

 

The EO‘s obtained by CP are not entirely volatile compounds, they also contain 

coumarins, plant pigments; thus, when a pure essential oil is required, it is 

necessary to use distillation over diluted NaOH or a carbonyl-adduct agent. 

However, disadvantages include low yield extraction and low purity obtained by 

this method, pretreatments using enzymes have been researched to enhance the 

quality and amount of EO‘s extracted (6, 7, 8). 

 

 

 

 

Figure 1 : cold press method 
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Distillation   

          Fragrant plants exposed to boiling water or steam, release their EO‘s through 

evaporation. Recovery of the essential oil is facilitated by distillation of two 

immiscible liquids, namely water and essential oil, based on the principle that, at 

the boiling temperature, the combined vapor pressure equals the ambient pressure.  

Thus, the essential oil ingredients, for which boiling points normally range from 

100 to 300 C, are evaporated at a temperature close to that of water. Indirect 

cooling with water condenses the vapor mixture of water and oil; from the 

condenser, distillate flows into a separator, where oil separates from water (6, 9, 

10). 

There are three types of distillation: 

1. The hydro-distillation (HD) process: the plant material is completely 

immersed in boiling water. The characteristic feature of this process is that there 

is direct contact between boiling water and the raw material (6, 7). 

2. Steam distillation: both water and steam are utilized, but the plant material is 

not in direct contact with water. The oil in the condense distillate mixture is 

separate from water by means of a Florentine flask, which separates them on the 

basis of their differing densities. Steam is always fully saturated, wet, and never 

superheated, and the material is only in contact with steam, and not with boiling 

water. Steam distillations is the most utilized for obtaining EO‘s at large scale 

but nowadays consider as an expensive waste of energy and time (6). 
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3. Water/steam distillation steam is generated at the bottom of the container 

below the perforated tray. Each method of distillation can be carried out at a 

reduced  pressure, atmospheric pressure, or even at high pressures (6). 

Solvent extraction  

Solvent extraction refers to the distribution of a solute between two 

immiscible liquid phases in contact with each other. In this process, a substance is 

transferred from a matrix by the use of a liquid in which the substance is soluble. 

The simplest of these processes is batch percolation at ambient temperature, it is 

the simplest method for obtaining EO‘s and is most often utilized in the laboratory 

(6, 11). 

The disadvantages are: 

 Many low molecular weight species are lost during solvent evaporation, 

thereby changing, in some cases very dramatically, the aroma balance of the 

essential oil. 

 

Figure 2: Steam distillation method  

 

 

Figure 3: Hydro-distillation method  



13 | P a g e  
 

 The solvent extraction effluents, which may contain biochemically active 

substances posing ‗‗new‘‘ hazards to the environment. 

 Extracts obtained by solvent extraction with different organic solvents may 

not be considered as true essential oils; however, often they possess most 

aroma profiles that are almost identical to the raw material from which they 

have been extracted (6, 11,12). 

 

 

 

 

 

 

 

 

 

 

Emergence methods  

New separation techniques have been developed due to increasing energy 

costs and the drive to reduce CO2 emissions. Such as (6): 

◾Microwave-assisted extraction  

◾ Ultrasound-assisted extraction 

◾ Supercritical Fluid Extraction (SPF) 

 

Figure 4: Solvent Extraction method 
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 1-Microwave-Assisted Extraction (MAE) 

MAE uses microwave radiation as the source of heating for the solvent–

sample mixture. Due to the particular effects of microwaves on matter, heating 

with microwaves is instantaneous and occurs in the interior of the sample, leading 

to very fast extractions (6 , 13). 

 

The advantages: 

 The EO‘s obtained in 30 min or less which were comparable to the 

traditional techniques such as HD or Soxhlet extraction. 

 The application of microwaves dramatically reduces both the extraction time 

and the required solvent volume, which automatically helps in lowering 

environmental burden by diminishing CO2 to the atmosphere. 

 MAE is particularly suited for the extraction of thermolabile compounds, 

since during the process the temperature remains low (6, 13, 14). 

Advances in microwave extraction have resulted in the development of several 

techniques such as microwave-assisted solvent extraction, vacuum microwave HD, 

microwave HD, solvent-free microwave extraction, microwave accelerated steam 

distillation, Microwave hydro-diffusion and gravity (MHG), and Microwave-

assisted simultaneous distillation-solvent extraction (6). 

2-Ultrasound-Assisted Extraction (UAE) 

  UAE is utilized for the isolation of the volatile compounds from natural 

products at room temperature with organic solvents. Its effect is much stronger at 

low frequencies (18–40 kHz) and practically negligible at 400–800 kHz (6, 15). 
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The advantages: 

 Shortening processing time 

 Decreasing the volume of solvent 

 Increasing the yield of the extract in comparison with conventional methods. 

 The application of ultrasound facilitates the release of extractable 

compounds and enhances mass transport of solvent from the continuous 

phase into plant cell. 

 The enhancement of extraction efficiency by ultrasound is attributed to the 

phenomenon of cavitation produced in the solvent by the passage of an ultrasonic 

wave to produce bubbles that are compressed and collapse by the pressure and 

temperature during  the application of ultrasound to cause ‗‗shock wave‘‘ passes 

through the solvent enhancing the mixing. This method cannot be use for all type 

of plants due to their characteristic like moisture, particle size as well as the 

condition of extraction (6, 15, 16). 

3-Supercritical Fluid Extraction (SCF) 

It has been used to extract plant materials, especially lipids, flavors, and 

EO‘s. SFE is based on the use of solvents at their supercritical state, which means 

that they are subjected to temperatures and pressures above their critical points. 

Supercritical fluids (SCF) have unique properties, between those of gas and 

liquids, which depend on the pressure, temperature, and composition of the fluid. 

These fluids are heavy-like liquid but have the penetration power of a gas, qualities 

that make them effective and selective solvents. CO2 is the supercritical solvent of 

choice for the extraction of plants compounds, since it is not toxic and allows 

supercritical operation at relatively low pressures and near room temperature (6, 

17, 18 ,19). 
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The advantages: 

 Usually faster. 

 More selective toward the compounds to be extracted. 

 As well as more environmentally friendly (due to the reduction of the use of 

environmentally damaging conventional organic solvents), when compared 

to traditional methods. 

 Health and safety benefits (supercritical CO2 and supercritical H2O are non-

carcinogenic, non-toxic, non-mutagenic, nonflammable, and 

thermodynamically stable).  

 Chemical benefits (these compounds possess high diffusivity, low viscosity, 

and a tunable density and dielectric constant). 

SFE process consists of two steps: 

 Extraction of the soluble components in a supercritical solvent.  

 Separation of the extracted solutes from the solvent. 

Fractional extraction process (FEP), single stage extraction (SSE), and sequential 

depressurization (SD) are examples of procedures to selectively extract or separate 

specific compounds with SFE (6, 19). 

4-Instant Controlled Pressure Drop Process (DIC) 

This method was initially used for texturing and drying various products and 

was later extended as a benchmark method for extraction of high-quality essential 

oils. It is based on the thermomechanical processing caused by subjecting the 

product to a rapid transition from high steam pressure to a vacuum. Processing by 

DIC enhances global diffusivity and the availability of the liquid in the plant and 

does not require the use of solvents. The possibility of using DIC for extraction of 
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essential oils from plants has been proven and compared to conventional Methods 

of extraction (6 ، 20). 

Advantages of DIC compared to conventional methods: 

 DIC allows for higher extraction yields of EOs. 

 Faster method 

 Leads to the production a higher quality essential oil 

 Requires lower energy levels and water use 

Essential oil extraction based on this process is an interesting alternative not only 

to standard techniques of essential oil extraction, such as extraction with solvents 

or SD, but even more efficient methods such supercritical fluid extraction (6, 20). 
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