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Abstract: Cymbopogoncitratus, commonly known as lemongrass, is a perennial grass native to tropical
regions of Asia and widely cultivated in tropical and subtropical areas worldwide. It is recognized for its
lemony aroma due to the presence of citral, the primary component in its essential oil. This plant is of
significant economic and medicinal value, often utilized in the culinary, pharmaceutical, and cosmetic
industries.Lemongrass possesses a range of bioactive compounds, including citral, myrcene, limonene, and
geraniol, which contribute to its antimicrobial, anti-inflammatory, antioxidant, and anticancer properties.
1t has shown potential in traditional and modern medicine for treating ailments such as infections, digestive
disorders, and respiratory issues. The essential oil derived from lemongrass is also widely used in
aromatherapy and as a natural insect repellent.
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L. INTRODUCTION

The essential oil of the plant is used in flavour, fragrancing and aromatherapy, medicinal tea, culinary herb(1)
andtreatment for skin diseases(2). It is known as a source of ethno medicines(3) . C. citratusis used in different parts of
the world in the treatment of digestive disorders, fevers, menstrual disorder, rheumatism and other joint pains(4) .
Thisspecies belongs to the Gramineae family, which comprises approximately 500 genus and 8,000 herb species.Lemon
grass is atufted perennial grass growing to a height of Imeter with numerous stiff leafy stems arising from short
rhizomatous roots.(5) The use of whole herbs and extractives has remained the main approach of folk medicine
practitioners in the treatment of ailments and debilitating diseases. They usually claimed that such whole herbs and
extractives are efficacious against several ailments and diseases without recourse to scientific proofs.(6) A strong lemon
fragrance, a predominant feature of this grass, is due to the high citral content of its oil. The redolence of the oil
enables its use in soaps, detergents,etc. As a good source of citral, it finds an application in the perfumery as well as
food industries. It is also the starting material for the manufacture of ionone’s, which produce Vitamin A.(7) It grows in
the sub-tropical and tropical regions of the world due to its wide uses in the cosmetics, food, pharmaceutical,
agriculture and flavor industries. Large scale cultivation of Cymbopogon grasses occurs in the sub-tropics and tropics.
Due to the presence of higher content of aldehyde Cymbopogoncitratus possesses lemony odor. It has two geometric
isomers, neral (citral-b) and geranial (citrala)(8) . Generally, without the other one isomer does not arise. Besidescitral,
the essential oils of the Cymbopogon spp.(9) lemon grass contains several bioactive compounds that impart medicinal
value to it. Considerable evidence is available for its pharmacological applications. According to the WHO, herbal
medicine is considered an important part of the healthcare industry by more than two-thirds of the population in
developing countries(10). Lemongrass is an aromatic plant belonging to graminese family, it is a tall, clumpy perennial
plant.

Extraction Techniques

Extraction is a critical initial step in isolating bioactive compounds from CymbopogonCitratusSeveral techniques have
been utilized, each with its advantages and limitations, depending on the target compounds and the desired yield.

1. Maceration: Maceration is one of the oldest and simplest extraction methods, involving King plant materials in
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However, maceration has drawbacks, such as long extraction times and the potential for lower yields. For Moringa
oleifera, maceration is effective in extracting phenolic compounds, though it may require high solvent volumes and
longer durations to achieve satisfactory yields.

Procedure of Maceration

The plant material is finely ground or crushed to increase the surface area for better solvent penetration.

The material is then submerged in a solvent such as water, ethanol, methanol, or a solvent mixture.

The solvent is kept in contact with the material for an extended period, typically ranging from a few hours to several
days, depending on the type of material, solvent, and target compounds.

Stirring or occasional shaking may be applied to enhance the extraction process.

After maceration, the solvent containing the extracted compounds (the filtrate) is separated from the solid plant material
by filtration or decantation.

The solvent is often evaporated to obtain a concentrated extract, which can then be used for further studies or
applications.

Maceration Process
Soxhlet Extraction: This method involves a continuous solvent reflux, where the solvent repeatedly passes through the
plant material, enhancing extraction efficiency. Soxhlet extraction is widely used due to its high yield potential for heat-
stable compounds. However, it requires long extraction times and large amounts of organic solvents, which may limit
its environmental sustainability and cost-effectiveness. Soxhlet extraction has been effectively used to isolate various
bioactive compounds from Cymbopogon, including essential oils and other phenolic constituents.

Process:

The round-bottom flask containing the solvent is heated, causing the solvent to evaporate and travel upwards.

The vapor reaches the condenser, where it cools and condenses, then drips into the extractor chamber containing the
plant material.

The solvent gradually fills the chamber, allowing the target compounds to dissolve into the solvent.

Once the chamber reaches a certain level, it siphons back down to the flask, carrying the dissolved compounds with it.
cycle repeats continuously, with fresh solvent contacting the plant material until the extraction process is complete.
Ultrasound-Assisted Extraction (UAE): UAE utilizes ultrasonic waves to disrupt cell walls, enhancing the release of
bioactive compounds. The method is particularly advantageous due to its speed, low solvent requirement, and ability to
extract heat-sensitive compounds, as it operates at lower temperatures. UAE has shown high efficacy in extracting
antioxidants, phenolics, and essential oils from CymbopogonCitratus, making it a suitable choi
compounds while reducing extraction time and energy costs.
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Procedure of Ultrasound-Assisted Extraction

Preparation: The plant material is usually ground or cut into smaller pieces to increase surface area.

Sonication Setup: The sample is placed in an extraction vessel with a suitable solvent, and an ultrasonic probe or bath
generates ultrasonic waves.

Extraction Process: Ultrasonic waves are applied for a specified duration, typically ranging from a few minutes to an
hour, depending on the plant material, solvent, and target compounds.

Filtration and Concentration: After extraction, the solvent containing the dissolved compounds is filtered to separate
the solid residue. The solvent may then be evaporated to yield a concentrated extract.

Microwave-Assisted Extraction (MAE): MAE employs microwave energy to heat solvents and plant materials,
improving the efficiency of the extraction process. The method is known for its rapid processing times, reduced solvent
usage, and high yields of bioactive compounds. MAE has been successfully applied in extractingCymbopogonbioactive
compounds, such as glucosinolates and saponins, due to its ability to disrupt plant cell matrices and release intracellular
compounds effectively. One limitation is the potential degradation of heat-sensitive components if the temperature is
not carefully controlled.

Procedure of Microwave-Assisted Extraction

Preparation: The plant material is often dried and ground to increase surface area.

Microwave Setup: A microwave reactor or microwave-assisted extraction system is used, containing the plant material
and solvent in an extraction vessel.

Extraction Process: The vessel is subjected to microwave irradiation, rapidly heating the solvent and plant matrix for a
specified time (usually a few minutes).

Filtration and Concentration: After extraction, the solvent is filtered to separate the plant residue. The solvent may then
be evaporated or further processed to concentrate the extract.

Supercritical Fluid Extraction (SFE): SFE uses supercritical fluids, typically carbon dioxide (CO,), to extract non-
polar compounds, offering selectivity, rapid extraction times, and minimal solvent residue. SFE is particularly effective
for extracting lipophilic compounds such as essential oils and lipids Cymbopogon, and CO,’s non-toxic and non-
flammable nature makes it an environmentally friendly choice. However, SFE requires specialized equipment and may
have limited effectiveness for polar compounds unless co-solvents are used.

Procedure of Supercritical Fluid Extraction

Preparation: The plant material is dried and ground to increase the extraction surface area.

Supercritical Setup: The material is placed in an extraction chamber, and CO, is pumped under high pressure,
becoming supercritical in state.

Extraction Process: Supercritical CO, passes through the plant matrix, dissolving target compounds. The CO, and
extracted compounds then flow into a separation chamber, where CO, is depressurized back to its gaseous state.
Collection and Recovery: As CO, becomes a gas again, it releases the extracted compounds, which can then be
collected. The CO; can be recycled for additional extractions, making the process environmentally efficient.

Hydrodistillation: Commonly used for extracting essential oils, hydrodistillation involves passing steam through the
plant material to vaporize volatile compounds, which are then condensed and collected. Although efficient for isolating
essential oils, hydrodistillation is limited in extracting non-volatile bioactive compounds. For CymbopogonCitratus,
hydrodistillation has been used to extract essential oils from seeds and leaves, though it may not be ideal for other
bioactives.

Preparation: Plant material is often dried and sometimes chopped or ground to improve extraction efficiency.

Loading: The plant material is loaded into a distillation chamber with either water or directly exposed to steam,
depending on the specific method.

Heating and Extraction: The chamber is heated, releasing essential oils and volatile compounds as steam.
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Condensation and Separation: The vaporized essential oils and water pass through a condenser, turning into a liquid that
collects in a separator. Since essential oils are typically immiscible with water, they form a separate layer that can be
easily isolated.

Isolation and Separation Techniques

Once the compounds are extracted, further isolation and separation are required to purify specific bioactive compounds.
Techniques used for Moringa oleifera include chromatography, electrophoresis, and other advanced methods, each with
varying degrees of specificity and resolution.

1. Chromatography: Chromatography techniques, including thin-layer chromatography (TLC), high-performance
liquid chromatography (HPLC), and gas chromatography (GC), are widely used for separating and purifying bioactive
compounds. HPLC is particularly effective in isolating Moringa compounds due to its high resolution and versatility in
separating different types of compounds based on polarity and molecular weight. TLC is often used for initial screening
and rapid qualitative analysis, while GC is suitable for volatile compounds such as essential oils. Chromatographic
methods have been widely applied in isolating citral, geraniol,isogeranial and citronellolfrom Cymbopogonextracts.

2. Electrophoresis: Electrophoretic techniques, such as capillary electrophoresis (CE), offer high-resolution separation
based on the charge-to-size ratio of molecules. Capillary electrophoresis is suitable for analyzing Cymbopogonsmaller
bioactive compounds and offers rapid analysis with minimal sample and solvent requirements. However, it may be less
effective for larger, non-ionic compounds, limiting its application for certain Cymbopogon constituents.

3. Liquid-Liquid Extraction (LLE): LLE separates compounds based on their solubility in different solvents. It is a
simple yet effective technique for fractionating Cymbopogon extracts into polar and non-polar components. LLE has
been used as a preliminary separation step before further purification, particularly for isolating hydrophilic and
lipophilic compounds in Cymbopogonextracts.4. Preparative HPLC: This technique is an advanced form of HPLC
used to isolate large quantities of purified compounds for further study or application. Preparative HPLC has proven
effective in isolating Cymbopogon Citratusbioactive constituents with high purity, though it requires sophisticated
equipment and expertise.

II. CONCLUSION

There is a growing interest in the application of the essential oil of C. citratus in the food system. The oil contains many
phytoconstituents such as citral,citronellolisoneral, and phenolic compounds, which are responsible for different
biological activities, primarily antimicrobiall and antifungal.Many studies have confirmed that lemongrass essential oil
may serve as a natural meat preservative offering protection against various microorganisms, increasing shelf-life of the
product, and ensuring its quality. Before industrial application in the meat industry, further research is necessary to
explore the efficiency of suitable concentrations of the oil. Additionally, the use of lemongrass oil opens new
perspectives to the management of storage fungi, which not only deteriorate the quality of food but also may cause
food-borne diseases. In general, lemongrass essential oil is a promising plant product for preserving stored foodstuffs
replacing synthetic additives which are associated with various adverse human health effects. Its application in stored
food products may be a good solution in remote rural areas which still have no possibility to use modern storage
system.
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