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Abstract A
Cymbopogon citratus is an aromatic plant of Gramineae family wellknown as lemon |
grass.It is profusely cultivated for its fragrant leaves that are used in cooking and
brewing tea. The heart of the young shoots is cooked and eaten as a vegetable. The
leaves and the essential oil are used in traditional medicine to relieve spasms and

increase perspiration. It is also used to treat digestive ailments, arthritis pains, and

various skin conditions. The essential oil can also be used in perfumery and making
cosmetics and soaps.The chemical composition of Cymbopogon citratus contains
phytochemical compounds as hydrocarbon terpenes, alcohols, ketones, esters and
mainly aldehyde. The plant extract shows antifungal activity against such Trichophyton
mentagrophytes, T. rubrum, Epidermophyton floccosum and Microsporumgypseum. It

shows antidiabetic, anti inflammatory, antibacterial, neurobehavioral activities.
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INTRODUCTION

More than half of the world population use plants for their basic health needs. They are
bestowed for humanity. From the millennia they have been used as a potent medicinal
treatment against various kinds of diseases and ailment. Plant resides wide range of bioactive
components/secondary metabolites viz Phenols, Tannins, Saponin, Steroids, Alkaloids,
Flavanoids, Carbohydrates and Glycosides which are responsible for antimicrobial activity
(Nascimento et al., 2000; Ewansihaet al., 2012; Chaudhary et al., 2017; Elishet al., 2017)
therefore the discovery of extraction of bioactive components from plants have proved to be
one of the important research for human kind.

Due to the negative impact of chemically designed antimicrobial drugs as compared to
natural drugs on human health and environment; treatment with natural constituents has
increased potentially these days (Wu et al., 2013).

Cymbopogon originated from the Greek word “kymbe - pogon” meaning boat-beard (due to
its flower spike configuration) and citratus (Latin) means lemon-scented leaves (G. Shah et
al, 2011).

Cymbopogon citratus is an aromatic, perennial and economically valuable plant. Studies
indicate that this plant have a strong lemon like aroma due to the presence of citral, which is a
potent bioactive constituent having antimicrobial activity (Korenblumet al., 2013) and
therefore in common language, C. citratus called by lemongrass. The component present in
plant is conventionally used in variety of human therapy (Han and Parker, 2017).
Traditionally aqueous extract of its dried leaves use to treat digestive disorders, diabetes,
nervous disorders and cancer (Francisco et al., 2011).

According Thangamet al., 2014 findings C. citratus polysaccharides has important role in
turning off the genes that suppresses the tumour growth and act as a potent novel anti-cancer
drugs. C. Citratusis widely applicable in field of medicine, cosmetic (Perfumes, soap etc) and
brewing (non-alcoholic like tea) (Ekpenyonget al., 2014). Because of the immense benefit to
human kind, C. citratus has been used to conduct several of studies for investigation of its
valuable potential. Cymbopogon citratus is a perennial herb with tiny long and needle-like
leaves. The strap-like leaves are about 1.3-2.5 cm in width, 0.9 cm long with loose tips and
glossy bluish-green colouration with a citrus aroma when grounded due to the presence of
citral and high content of neral and aldehyde geranial (N.E. Tajidiner a/, 2012).

The leaf blade is about 18-36 cm with parallel venation and showy fall characteristics. They

The inflorescence is approximately 30-60 cm
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with paired racemes of spike-lets for partial inflorescence. The plant grows in fertile clumps
and can reach about 1.8 m and 1.2 m in height and width, respectively (S.P. Chanthalet. al,
2012).

The dry leaf contains about 1-2% of essential oil with bioactive chemical constituents
varying depending on their habitat, genetic differences and agrarian treatment (L. Paviani, et
al, 2000).

Phytochemical constituents

The chemical composition of the essential oil of Cymbopogon citratus varies according to the
geographical origin, the compounds as hydrocarbon terpenes; alcohols, ketones, esters and
mainly aldehyde have constantly been registered. (Abegaz B et al,1983, Trease GE et al,
19906).

The essential oil (0.2—0.5%, West Indian lemon grass oil) consists of, mainly, citral. Citral is
a mixture of two stereo isomericmonterpene aldehydes; the trans isomer geranial (40-62%)
dominates over the cis isomer neral (25-38%),(Ming L et al 1996 , SarerEet al,1983 , Rauber
Set al, 2005).

Mineral content

Cymbopogon citratus contains important mineral constituents such as potassium (K), sodium
(Na), magnesium (Mg), manganese (Mg), iron (Fe), zinc (Zn), phytate and phosphorus (P)
(Table 4). The phytate concentration has been estimated as11860 mg/100 g and reported to
have sufficient amount of zinc due to the molar concentration of Phytate: zinc of 10
(recommended limit) to 15 (unsafe due to excess amount), Calcium to Phytate (0.05), Phytate
to Zinc (9.6) and Calcium to Phytate (6:1) (M.N. Boukhatemer al, 2013 , P.A. Tarkanget al,
2012).

Triterpenoids: Isolated and identified new triterpenoids from leaf wax are Cymbopogon and
cymbopogonol (Hanson SW et al, 1976).

Flavenoid and Phenolic Compounds: Lemongrass consists of luteolin and its 6-C and 7-O—
glycosides, iso-orientin 2'-O-rhamnosideand isolation of the flavonoids quercetin, kaempferol
and apigenin from the aerial parts. The phenolic compounds elimicin, catecol, chlorogenic
acid and hydroquinone are also isolated from the plant.(Guanasingh CB et al 1981
,Matouschek BK e al 1991 ,Miean KH et al 2001 , Farug MO et al 1994).

Anti-amebic Effect: The essential oil in broth culture was active on Entamoeba histolytica,
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Melo SF et al, 2001 ) and Salmonella paratyphi and Shigella flexneri. (Syed M et al, 1990)
These activities are shown in two of the three main components of the oil identified through
chromatographic and mass spectrometric methods. While the o-citral (geranial) and B-citral
(neral) components individually elicit an antibacterial action on gram-negative and gram-
positive organisms, the third component, myrcene, did not show any observable antibacterial
activity on its own.(Onawunmiaet a/ 1984). The extract was also active when the volatile oil
extract was oxidized via the active oxygen method, (Orafidivaer al1993 ,Wannissorn B et al
2005).

Antidiabetic activity: Diabetes is one of the lethal diseases of the twentieth century. It
inhibits the pancreas from production of adequate insulin and could prevent the regulation of
blood sugar. The in-vivo antidiabetic potency of C. citratus was investigated via molecular
docking at dosage rate of 400 and 800 mg. The extracts show pronounced reduction in the
level of insulin (p < 0.001), glucose (p < 0.001) and triglycerides (p < 0.001) The in-vitro
antidiabetic potential of C. citratus was investigated against Type II diabetes via o-amylase
and o-glucosidase inhibitory assays. The inhibition of 99.9% (I mg/mL) and EC50
(0.31 mg/mL) was identified for a-glucosidase and a-amylase, respectively (N.K. Boaduoer
al 2014 , S.K. Bharti et al 2013).

Antidiarrheal Activity: Cymbopogon citratus stalk decoction reduced the fecal output in a
dose-dependent manner,(Tangpu V et al 2006).

Antifungal Activity: Lemon grass oil is active against such dermatophytes such as
Trichophyton — mentagrophytes,  T.  rubrum,  Epidermophyton  floccosum  and
Microsporumgypseum, and is among the most active agents against human
dermatophytes,(Wannissorn B et al 1996). Other studies reported that lemon grass oil is
active against keratinophilic fungi, 32 ringworm fungi and food storage fungi (Kishore N et
al 1993, Abe S et al 2003).

Anti-HIV activity: Citronella oil isolated from C. citratus leaf was reported to effectively
cure mouth thrush caused by Candida albicans in HIV/AIDS patients within 1-5 days (S.C.
Wright et al 2009).

Anti-inflammatory Activity: The hot water extract of the dried leaves administered
intragastrically to rats was active when compared with carrageen in-induced pedal

{omegisnja%(CalbaJal D et al 1989).

arial Activity: The essential oils of Cymbopogon citratus were found to produce
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Antimutagenicity: The ethanolic extract of lemon grass extract exhibits an antimutagenic
activity in various models and retards the growth of fibro sarcoma cells transplanted in mice
in association with the prevention of lung metastasis, (Meevateeet al, 1993,
Vinitketkumnuener al 1994,Puatanachokchai R.et al 1994). Theplant extract is known to
show inhibition on the formation of azoxymethaneinduced DNA adducts and aberrant crypt
foci in the rat colon,(Suaeyun R, et al 1997).

Inhibitory effects of the plant extract on the early phase of hepatocarcinogenesis after
initiation with diethylnitrosamine were seen in 344 male Fischer rats,(Puatanachokchai R et
al 2002).

Antinociceptive Effect: The essential oil of Cymbopogon citratus possesses a significant
antinociceptive activity. Comparing the results obtained with three different experimental
models of nociception (hot-plate, acetic acid-induced writhings and formalin test), we can
speculate that the essential oil.

Anti-obesity and antihypertensive activities: Lemon grass has been incorporated in
hypolipidemic and hypoglycemic drugs. In folk and Ayurvedic medicine, it has been used to
regulate glucose, lipid and fat level in the blood serum which could prevent obesity and
hypertension, usually taken as tea (G. Shah et al/, 2011).

The plant has been used to maintain blood glucose through secretion of insulin
(hyperinsulinemia). It reduces blood pressure which could lead to hypertension (K.
Shimonoet a/,2010).

Citral isolated from C. citratus has function as endothelium-independent vaso-relaxation
through the blockage of Ca2+ influx and prostacyclins (PGI2) channel (R. Devi et al 2012),
acts both at the peripheral and at the central levels, (Viana GS et al, 2000).

Antioxidant activity: Cymbopogon citratus contain natural antioxidants, such as
caffeoylquinic acid, flavonoids, chlorogenic acids, phenolic acids, swertiajaponin and
isoorientin. These compounds could be responsible for the diminishing low-density
lipoprotein (LDL) oxidation induced by Cu2+ reducing capability of plasma (FRAP), B-
carotene and 1,1-diphenyl-2-picryl-hydrazyl (DPPH) assays[ Lu Y., F. Shipton et al 2014]. It
also help suppress oxidative stress in Winstar rats investigated for diabetic conditions (A.
Ademuyiwaer al 2015, A.S. ,Adeseguner al 2013 , Blanco MM et al 2007).

Antiprotozoan Activity: A dose-dependent antiprotozoan effect of the essential oil of
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Dermatotoxicity activity: Cymbopogon citratus has been incorporated in herbal soap to treat
rashes, itchy and swollen skin, Herbal soap produced from C. citratus leaf, tea tree oil and
orange peel was investigated for their derma toxicity potency using clinical samples.
Significant activity of 60% (p < 0.05) was observed after 40 days of treatment with the soap
(E.S. Carmoer al, 2013).

Similar investigation reported significant inhibition of 85.35% against Microsporumcanis
when treated with C. citratus oil (1 pL/mL) .Shampoo incorporated with citral was effective
against fungus (Malassezia furfur) inherent in dandruff (M.Wulthi-Udomlertet al 2011, K.E.
Elkhairer al, 2014).

Free Radical Scavengers and Antioxidant Effects: Methanol, MeOH/water extracts,
infusion and decoction of Cymbopogon citratus were shown to have free radical scavenging
effects by measuring the bleaching of the 1, I-diphenyl-2-picryl-hydrazyl (DPPH) radical,
scavenging of the superoxide anion and inhibition of the enzyme xanthine oxidase and lipid
peroxidation in human erythrocytes. (Cheel J et al, 2005).

Hypocholesterolemic Effect: The elevated cholesterol concentration was significantly
lowered in the animals given the plant extract. This reduction was found to be dose
dependent. This result shows that the extract possesses a hypocholestecolemic potential.
(Agbafor KN er al, 2007).

Hypoglycemic and Hypolipidemic Effects: A fresh leaf aqueous extract of Cymbopogon
citratus administered in normal rats lowered the fasting plasma glucose and total cholesterol,
triglycerides, low-density lipoproteins and very low-density lipoprotein dose dependently
while raising the plasma high-density lipoprotein level in the same dose-related fashion, but
with no effect on the plasma triglyceride levels.(Adeneyeer al, 2007).

Larvicidal and Insecticidal activity: The fresh leaf essential oil has a larvicidal activity
(Cavalcanti ES, 2004). Essential oils from C. citratus have been applied in the control of
pathogens and insects (P Sessouet a/ 2012).

It has been reported to be effective against Aedes aegypti ,Phemacoccussolenopsis , Musca
domesticaand Dermatophagoides sp. (Vera et al 2014 | Adeneyeet al 2007 A.K. Banu ef al
2013, M. Soonweraet al 2015, B. Bagoraer al 2018).

Neurobehavioral Effect: The essential oil was evaluated for sedative/hypnotic activity

through pentobarbital sleeping time, anxiolytic activity by elevated plus maze and light/dark

..box procedures and anticonvulsant activity through seizures induced by pentylenetetrazole
ege o

andynaximal electroshock. The essential oil was effective in increasing the sleeping time, the

pe%r.“c_eéntage of entries and time spent in the opgen-
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time spent in the light compartment of the light/dark box. In addition, the essential oil
delayed clonic seizures induced by pentylenetetrazole and blocked the tonic extensions
induced by maximal electroshock, indicating the elevation of the seizure threshold and/or
blockage of the seizure spread.(Blanco MM e al, 2007).

Lemongrass Essential Oil: As a vaporizer, the oil works as an effective panacea against
bacteria, flu and colds. It has stimulating agent, tonics, aromas, diuretic and antispasmodic,
and so on. People suffering from urine problems can apply lemon grass oils. In hot weather,
this is the best oil to cool down the body temperature and to revive the mind and soul. In
other health benefits, this is used to improve digestion, nausea and menstruation problems
and ailments like headaches, muscle cramps, spasms and rheumatisms.

Traditional importance

Leaves of lemongrass are reported to have good quantity of oil and this oil is reported to have
antimicrobial, carminative, fungicidal, analgesic, antiseptic, astringent, bactericidal and
antidepressant properties. It can be used for curing of ringworm and athlete’s foot disease due
to its ability to act as antibiotic as well as antiseptic properties. Lemongrass possesses good
inhibitory activity against methicillin-resistant Staphylococcus aureus (MRSA) infection. It
can be used for colitis indigestion and gastro-enteritis ailments. It helps relieves the
symptoms of headache, body ache, nervous exhaustion and stress-related condition. Its
infusions are often made useful in infections such as sore-throats, laryngitis, bronchitis etc
(Joseph Mercola et al, 2005).

Studies on lemongrass by researchers have indicated thatit revitalizes the body and enhances
good health. Itstimulates digestion and inhibits chemical inducedcarcinogenesis by
modulating xenobiotic metabolizingenzymes in the liver and intestine. Lemon grass tea is
commonly used to combat flu, fever,pneumonia(Nambiar VS ez al, 2012).

Economic importance

Essential oils such as citral, genariol, a-oxobisabolene and myrcene isolated from C. citratus
are important raw materials in soap and detergent, food, beverage, perfume, cosmetic and
confectionaries industries (Avoseher a/2015 ,R. Usha et al 2012).

An essential oil obtained from the plant is used in perfumery, scenting soaps, hair oils,
cosmetics and as an insect repellent. It is also used in the synthesis of vitamin A (Bown. D et

al 1995,Chevallierer al, 1996).

//ﬁﬁw‘. ‘The oil consist is mainly of citral and is an important starting material in the perfumery
ANk o

'f‘"‘[n'c:l'u’sl_t‘ry for the production of '"ALPHA'- and 'BETA'-ionones, which in low concentrations
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have the odour of violets. The fresh leaves, crushed in water, are used as a hair wash and
toilet water. The plant is used for cellulose and paper production.

Garden Uses: Rapid-growing ornamental grass for herb gardens, borders, along walkways or
for tubs/containers. Harvest bulbous lower leaf sections for cooking. Though tough and
inedible, sections of the mature leaf blades may be used fresh or dried for flavouring teas,
soups or stews.

Agro forestry Uses:A good soil conditioner in worn out land. The plants quickly produce a
bulk of organic material which soon rots down, attracting worms and other beneficial
creatures and quickly enriching the soil

A row of lemongrass plants can be used as a divider in the garden - it can help to contain
more invasive plants such as sweet potato, and also as a barrier to prevent weeds growing
into the garden. The grass is useful for soil improvement and erosion control. (Norrington. L.
Publication, 2001).

CONCLUSION

C. citratus leaf, stem, and roots are commonly used in herbal medicine. Its essential oils are
considered safe for human consumption and are commonly used in aromatherapy. More
empirical studies evaluating the effect of C. citratus on humans are needed to substantiate its
use in therapeutics. Most of the available studies are animal-based and may not be

informative for the assessment of its therapeutic potential in humans.
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