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presence of phytochemicals in lemongrass. After, experiment it is
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Rapture Biotech International of numerous bioactive compounds in methanol extract than in aqueous
Pvt. Ltd., Noida, Uttar extract, such as Flavonoid (0.129/100g), Tannin (0.063g/1009),
Pradesh, India. Phenolics  (0.02g/100g), Carbohydrate  (0.16g/100g), Protein
(0.029/100g) and Alkaloid (1%). These crude plant extract contain
various pharmacological properties including anti-inflammatory (69.39%) in aqueous extract
& antioxidant (54%) in methanol extract. The antibacterial activity of the extract was
estimated by using disc diffusion method, where inhibition zones are formed. In this paper
it’s observed the antibacterial property in Staphylococcus aureus, having inhibition zone of
(22mm & 30mm) in methanol and aqueous extract respectively are observed, and
Escherichia coli, having inhibition zone of (14mm) in methanol extract & no zone of
inhibition in aqueous extract. So, in this paper it is analysed studied about the phytochemical
screening and pharmacological activities of lemongrass. Lemongrass extract attributes are

commercially exploited in the pharmaceutical, cosmetics, and food preservations industries.

KEYWORDS: Lemongrass, aromatic, medicinal, antioxidant, anti-inflammatory,
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INTRODUCTION
Lemongrass (Cymbopogon citratus) an aromatic herb, known in the North and West tropical

Africa, in Arabian Peninsula and in Egypt, it was a native of (Southwest Asia) South India
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but present, in many parts of the world growing in dense clumps. In the folk medicine of
Brazil and Mexico (Uraku, 2015). Cymbopogon citratus staff were popularly known as
citronella grass or lemongrass, this species belongs to the Gramineae family, which
comprises approximately 500 genus and 8,000 herb species, the leaf-blade is linear, tapered at
both ends and can grow to a length of 50 cm and width of 1.5 cm (Manvitha & Bidya, 2014).
Lemongrass (Cymbopogon citrates) plant leaves contained sufficient amounts of
phytochemicals (alkaloids, glucosides, phenols, saponins, flavonoids, tannins, terpenoids and
resins), steroids are absent. Chemicals contents of Lemongrass leaves are (Moisture, ash, fat,
fiber, protein and Carbohydrate) (Khalifah et al., 2021).

Phytochemicals are biologically active naturally occurring secondary metabolites found in
vegetables, fruits, medicinal plants, aromatic plants, leaves, flowers and roots. They are
responsible for defending the plants against disease environmental stress, UV exposure etc.
along with imparting colour, fragrance and flavour to the plant. The medicinal value of plant
lies in the bioactive phytochemical constituents of the plant (Sheikh et al., 2013). The leaves
and the oil are used to make medicine. Lemongrass is used for treating digestive tract spasms,
stomach-ache, high blood pressure, convulsions, pain, vomiting, cough, achy joints
(rheumatism), fever, the common cold, and exhaustion. It is also used to kill germs and as a
mild astringent (Adegbegi et al., 2012; Naik et al., 2010).

In this paper we would discuss about the secondary metabolites content of the Lemongrass.
The primary content of lemongrass detected are Flavonoid, Tannin, Phenols and alkaloid,
which show bactericidal property, antioxidant property leads to anti-aging, anti-
inflammatory, anticancer property having health benefits. Thus, lemongrass have medicinal
values which by in future research would leads to important impacts on medicinal World.
However, the application of Lemongrass in the treatment of cancer opens a new way in the

field of therapeutics.

METHODOLOGY
Collection of plant material
The dried leaves of lemongrass (Cymbopogon citratus) were concurrently collected from

Noida sector 12, Ashok plant nursery.
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Preparation of Plant Extract

The dried lemongrass leaf sample are grinded in mortar and pestle to make fine powder. The
powdered sample is then weighed. In 2gm of powdered sample, 10ml of methanol was added
and kept for 2 days. Then it is filtered through Whatman’s filter paper, thus labelled as
samplel (M) (methanolic sample). Again, in 2gm of powdered sample, 10ml of distilled
water was added and filtered by same process by keeping 2 days and labelled as sample2 (A)
(aqueous sample). The liquid extracts thus obtained were stored in refrigerator at 4 °c, thus

used for further phytochemical analysis.
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Fig 1: Samples (Lemongrass) Fig 2 : Lemongrass Plant

Qualitative Analysis of Phytochemicals

The dried leaf extracts of lemongrass were analysed for the presence of phytoconstituents
such as tannin, saponin, flavonoid, protein, alkaloid etc. according to the standard method.
Phytochemicals which are tested for screening are Saponin (Froth test); Tannin (Braymer’s
test); Flavonoids : Alkaline reagent test, Lead acetate test, Ferric Chloride Test; Alkaloids test
(Wagner’s test); Cardiac Glycosides (Kellar-kiliani test); Terpenoids (Salkowski’s test);
Quinones (Sulphuric Acid test); Phenols : lodine test, Lead acetate test, Potassium
dichromate test; Coumarins (NaOH test); Resins (Turbidity test); Steroids (Acetic anhydride
test); Phlobatannins (HCI test); Protein (Ninhydrin Test), (Biuret test); Carbohydrate
(Barfoed’s test).(Singh & Kumar, 2017; Uma et al., 2017; Audu et al., 2007; Gul et al., 2017,
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Silva et al., 2017; Tiwari et al., 2011; Raaman, 2006; Maria et al., 2018; Kumar et al., 2018;
Auwal et al., 2014).

Quantitative Analysis of Phytochemicals-
Quantitative Analysis of Phytochemicals was performed to determine the protein,

carbohydrate, tannin, flavonoids and phenolics content in the respective plant extracts.

e Tannin content is estimated by (Van-Burden & Robinson, 1981). Tannin like compounds
reduce phosphotungstic acid in alkaline solution to produce an intensely blue coloured
solution, the intensity of which is proportional to the amount of tannin. Reagents used are
2ml of 0.1M FeCl;, 0.008M [K4Fe(CN)g] (Potassium ferrocyanide), 0.1IN HCI and
standard used is Tannic Acid (Img/ml) in amount of 0.1ml to 0.4ml in 4 standard test

tubes. O.D taken at 605 nm for blank, standard and sample test tubes.

e The principle behind Protein test is the reactivity of the copper (Il) ions under alkaline
conditions and the subsequent reduction of the Folin Ciocalteau phosphomolybdic
phosphotungstic acid to heteromolybdenum blue, by the copper catalysed oxidation of
aromatic acids. Lowry method is sensitive to pH changes and therefore the pH of assay
solution should be maintained at 10 to 10.5. Lowry method is sensitive to low
concentration of protein and can detect concentrations as low as 0.05 mg/ml. Reagents
used are FC reagent, CuSO4(Copper sulfate), KNaC4H4O04-4H,0 (Sodium Potassium
tartrate), NaCO3 (Sodium carbonate) and standard used is BSA(1mg/ml). O.D taken at
660 nm for blank, standard and sample test tubes. (Van Noorden et al., 2014; Kresge et
al., 2005).

e Reducing sugar Carbohydrate is estimated by DNS method. Reducing sugars have the
property to reduce many of reagents, one such reagent 3,5- dinitro salicylic acid which in
alkaline solution is reduced to 3 amino 5 nitro salicylic acid. Reagents used are
KNaC4H;O06-4H,0 (Sodium Potassium tartrate), DNS, 2M NaOH and 1mg/ml glucose
solution is used as standard solution. O.D taken at 540 nm for blank, standard and sample
test tubes. (Hostettler, 1951).

e Phenolics possess a wide spectrum of biochemical activities such as antioxidants,
antimutagenic, anticarcinogens as well as ability to modify the gene expression. Phenolics
are the largest group of phytochemicals that account for the most of the antioxidant
activity in plant products. The Folin-Ciocalteau Reagent (FCR) also called the gallic acid

equivalent method (GAE) is a mixture of phosphomolybdate and phosphotungstate used
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for the colorimetric in vitro assay of phenolic and polyphenolic antioxidant. Standard
used is Gallic Acid solution(lmg/ml) and reagents are FC reagent, NaCO3 (Sodium
carbonate). O.D taken at 760 nm for blank, standard and sample test tubes. (Mallick &
Singh, 1980).

e Flavonoid content is estimated by Aluminium Chloride method using Quercetin as
standard solution (Img/ml) was modified from the procedure reported. Quercetin which is
the source of natural flavonoid content is used to make the calibration curve. Reagents
used are 5% NaNO3(0.3 ml) 10% AICI3(0.3 ml) and 1IN NaOH. O.D taken at 510nm for
blank, standard and sample test tubes. (Kariyone et al., 1953).

e Alkaloid Lemongrass possesses alkaloid that contribute to high anti-inflammatory
property. Alkaloids are a type of organic chemical that contains at least one nitrogen atom
and is found in nature. Reagents used are 10% acetic acid (30ml), Ethanol and Liquid
Ammonia. (Thorat et al., 2017). The whole solution settle down and precipited by Lig.
Ammmonia and filterate is obtained. The filterate is then dried and weight to calculate the

percentage of alkaloid. (Harborne, 1973).

e Antioxidant property Lemongrass possesses antioxidants that delays protective
measures against reactive species. It's extracts can also defence the endogenous
antioxidant defence system in alveolar macrophages cells through augmenting the
superoxide dismutase activity and glutathione formation. Reagents used is 3ml of 2,2-
diphenyl-1-picrylhydrazyl. O.D taken at 517 nm. (Brand-Williams et al., 1995).

e Anti-inflammatory property Anti-inflammatory substances can be an effective tool in
the therapeutic treatment of the diseases. BSA test is done for anti-inflammatory detection
test. Reagents used are Bovine Serum Albumin (1mg/ml), 1N HCI and phosphate buffer
solution. O.D taken at 600 nm. (Kumar et al., 2018). Amount of BSA taken 0.45ml in
each test tubes, pH maintain to 6.3 and then 5ml Phosphate buffer is added.

e Antibacterial property Lemongrass induces the destruction of bacterial biofilms and
hinders further bacterial growth and development (Moore-Neibel et al., 2012). It's
components can destabilise the bonds between the lipid bilayer and neutralise the bacteria
through membrane disintegration (Kotzekidou et al., 2008). Antibacterial property is
determined by AST method. Presence of inhibition zones would detect the antibacterial
property against both E.coli and Staphylococcus aureus in both methanol and aqueous

extract.
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Phytochemical analysis is of paramount importance in identifying new source of

therapeutically and industrially valuable compounds having including medicinal plants which

have been chemically investigated. (Ambasta et al., 1986).

Qualitative Analysis of Phytochemicals-

Table 1: Qualitative Analysis of Phytochemicals.

i Methanol extract | Aqueous extract

SL. No. | Phytochemicals (M) (A)

1. Saponin - Partially +

2. Tannin ++ ++

3. Flavonoid + ++

4. Cardiac Glycosides + -

5. Phenol + +/-

6. Alkaloid + +

7. Coumarins + +

8. Resins - +/-

9. Terpenoid - -

10. Steroid - -

11. Phlobatannins - -

12. Protein + +

13. Carbohydrate - -

14. Quinones - -

++ = Strongly positive, + = Positive, - = Negative, +/- = Maybe present or absent

Quantitative Analysis of Phytochemicals

e Flavonoid: Flavonoid content in lemongrass highly contribute to antioxidant and anti-

inflammatory properties. By, qualitative and quantitative test presence of Flavonoid is

confirmed.
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Graph 1: Standard graph of Quercetin.
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y =5.3693x + 0.1139; (y of M; =0.762, y of M, = 0.760, y of A; =0.351, y of A, = 0.354)
x of My = 0.241mg/ml, x of M, = 0.241mg/ml, x of A; = 0.088mg/ml x of A, =0.089 mg/ml.
(M = methanolic Extract, A = aqueous Extract).

e Tannin: Tannin content in lemongrass contribute to antioxidant and anti- inflammatory

properties.
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Graph 2: Standard graph of Tannic Acid.
y=mx+c

y =7.54x + 0.0192; (y of M= 0.428, y of M, =0.500, y of A; = 0.464, y of A, =0.470)
x of M; = 0.108mg/ml, x of M, = 0.126mg/ml, x of A; = 0.116mg/ml, x of A, = 0.118mg/ml.
(M = methanolic Extract, A = aqueous Extract).

e Phenolics: Phenolics compounds are responsible for their chemo-preventive property.
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Graph 3: Standard Graph for Gallic Acid.
y=mx+c
y = 12.348x + 0.0749; (y of M; = 0.265, y of M, =0.260, y of A; = 0.353, y of A, = 0.365)
x of M= 0.030mg/ml, x of M,= 0.0.029mg/ml, x of A;=0.044mg/ml, x of A,= 0.046mg/ml.

(M = methanolic Extract, A = aqueous Extract).
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e Protein: Protein content contribute to anti-inflammatory property.

12
1.03
L
! y=4.3158x - 0.0724 ...

o

Absorbance at 660 nm

Graph 4: Standard Graph for BSA.
y=mx+c
y = 4.3158x + 0.0724; (y of M; = 0.155, y of M, =0.165, y of A; = 0.126, y of A, = 0.130).
x of M;= 0.038mg/ml, x of M,= 0.042mg/ml, x of A;= 0.024mg/ml, x of A,=0.026mg/ml.
(M = methanolic Extract, A = aqueous Extract).

e Carbohydrate: Carbohydrate content in lemongrass helps to reduce blood sugar level.
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Graph 5: Standard Graph for Glucose.
y=mx+c
y = 2.1874x + 0.0987; (y of M= 0.450, y of M= 0.430, y of A;=0.423, y of A, =0.435).
x of M;= 0.32mg/ml, x of M, = 0.302mg/ml, x of A;= 0.296mg/ml, x of A,= 0.308mg/ml.

(M = methanolic Extract, A = aqueous Extract).
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Quantitative contents of Phytochemicals

Table 2: Phytochemicals content of Lemongrass.

Values are the mean of two
SI. No. | Phytochemicals Extracts | Independent analysis (9/100g)
+(S.D)
_ S(M) 0.120+0.0002
1. Flavonoid S(A) 0.044+0.0004
5 - S(M) 0.058+0.0063
: S(A) 0.058+0.0007
_ S(M) 0.015+0.0003
3. Phenolics S(A) 0.022+0.0007
_ S(M) 0.020+0.0017
4, Protein S(A) 0.012+0.0007
S(M) 0.155+0.0064
5. | Carbohydrate S(A) 0.151+0.0042

S(M): Methanolic Extract of Lemongrass, S(A): Aqueous extract of Lemongrass.

e Alkaloid: Percentage of alkaloid, present in methanol and aqueous extract are 0.5% and

1% respectively.

e Antioxidant Property.
Table 3: Antioxidant Property.

Test tubes | Optical Density at 517 nm
Blank 0.326
S1(M) 0.148
S2(A) 0.166

S(M): Methanolic Extract of Lemongrass, S(A): Aqueous extract of Lemongrass.

Percentage of antioxidant content in lemongrass is 54.60% and 49.07% in Methanol and

Aqueous extract respectively.

e Anti-inflammatory Property
Table 4: Anti-inflammatory Property.

SL. No. Test Tubes | Optical Density at 600 nm
Blank 0.464
S1(M) 0.273
S,(A) 0.142

S(M): Methanolic Extract of Lemongrass, S(A): Aqueous extract of Lemongrass.
Percentage of anti-inflammatory content in lemongrass is 41.16% and 69.39% in methanol

and aqueous extract respectively.
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e Antibacterial Property: It is observed that antibacterial property of Lemongrass shown

in Escherichia coli, shows zone of inhibition of 14mm in methanol extract however it's

absence in agqueous extract. In Staphylococcus aureus, it shows inhibition zone of (22mm &

30mm) in methanol and aqueous extract respectively.

Fig 3: Test for Antibacterial Activity of Lemongrass on Escherichia coli and

Staphylococcus aureus.

Table 5: Antibacterial Activity.

Quadrants | Inhibition B1(mm) | Inhibition B2(mm)
+ve 27 42
-ve 0 0
M 14 22
A No any inhibition 30

+ve = Antibiotic control Ciprofloxacin, M = Methanol Extract, A = Agueous Extract, -

ve = Negative control. B1= Escherichia coli and B2= Staphylococcus aureus.

DISCUSSION

The aqueous and methanolic extract showed maximum number of plant constituents such as

flavonoids, phenol, tannins, carbohydrate, glycosides, protein and amino acids as primary

qualitative analysis of phytochemicals in leaves extract of lemongrass, thus it shows

medicinal properties having health benefits. The quality of lemongrass essential oil is

influenced by climatic conditions, seasons, age, lemongrass parts, and extraction conditions.

(Hartatie et al., 2019). Using a solvent as an extraction medium will determine the polarity of

the active compound in the extract. Different phytochemicals have been found to possess a

wide range of medicinal properties, which may help in protection against various diseases,

like alkaloids protect against chronic diseases. Contents of Flavonoid (0.12g/100g), Tannin
(0.063g/100g), Phenolics (0.02g/100g), Carbohydrate (0.16g/100g), Protein (0.02g/100g) and

[ www.wipr.net | Vol 12, Issue 5,2023. | 1SO 9001:2015 Certified Journal |

1057 }




Gupta et al. World Journal of Pharmaceutical Research

Alkaloid (1% are present) in methanol extract. The leaves of lemongrass extract have high
carbohydrate content and it is concluded that Cymbopogon citratus is a very good source of
energy (Ozcan et al., 2009). The higher amount of phenol is important in regulation of plant
growth, development and to make it disease resistance. The presence of tannin in lemon grass
leaves is observed that contribute to various medicinal properties such as antimicrobial, anti-
inflammatory and astringent activity (Gopinath & Suneetha, 2013). Adoption of BSA protein
denaturation assay for invitro evaluation of anti-inflammatory potential of methanolic plant
extracts circumvented associated with use of animals, in early stages for plants with potential
lead anti-inflammatory compounds. In the present study it is clear that lemongrass possess a
promising antibacterial activity against the test organisms. The results obtained from the Agar
diffusion assay. Antibacterial property is observed in both gram positive and gram-negative
test bacteria.

CONCLUSION

This study reveals the medicinal property of Lemongrass having therapeutic, aromatic and
pharmacological activities. High content of flavonoids, tannin, phenolics contribute to
antioxidant and anti-inflammatory property. Antioxidant helps to fights against free radicals
that damages cells and acts against tumour cells, thus promotes anti-aging and anticancerous
property. Presence of bioactive compounds, citral contribute anti-inflammatory property
which leads to prevents skin inflammation, allergies, arthritis. Having bactericidal and
bacteriostatic property, prevents prevent from blood infections, intestinal infection, skin
infections. It also releases serotonin, which is effective effecting against headache and
migraine, relieve minimise stress, anxiety by its aromatic property. So, it is concluded that
lemongrass have contains high enourmous amount of medicinal property and it is suggested
to includes more research on lemongrass, for future medicinal science, expecting fruitful
utilization of it. Consideration also required in creating and mixing a product and also have

an entrepreneurial thinking.
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