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Abstract: Aim is to ascertain the effectiveness of lemon grass and holy basil extracts with their
essential oils against five human pathogens. The ethanol extracts and essential oils were
screened against four gram-negative organisms viz: F.coll, klebsiella pneumoniae, Salmonella
typhi, Shigella dysenteriae, and one gram- positive organism viz: Staphylococcus aureus.
Essential oils were obtained through steam distillation. The MIC/MBC of extracts was tested
using agar dilution method at 50/100mg/ml concentrations each, active component of the oils
were tested by photochemical screening. Essential oils of the species showed antibacterial
activity on all pathogens but significant activity shown similarly on both Salmonella typhr and
Staphylococcus aureus followed by FE. coli and Klebsiella pneumonia while Shigella dysenteriae
showed least inhibitory activity. Although ethanolic extracts and o1l of both spices showed
promising antibacterial activity on all pathogens, the broadest activity was verified on their
essential oils; being good preservative, can also be good sources of antibacterial agents.

Keywords: Lemon Grass, Holy Basil, Essential Oil, MIC: Minimum inhibitory
Concentration and MBC: Minimum Bactericidal Concentration.

INTRODUCTION

Ocimum sanctum (Holy Basil) 1s a shrub, belongs to family Labiatae (Mint). Different parts of
O. sanctum are commonly employed for the treatment of fever, bronchitis, cough, arthritis,
digestive complaints, and also this plant has anticancer, antidiabetic and antimicrobial
properties. Though it 1s closely related to the sweet basil (Ocimum basilicum) frequently used
in cooking, holy basil has a much richer history. The plant, which 1s native to tropical Asia, 1s
now found m most tropical parts of the world. It has only recently gained popularity in the
United States although it has been grown in India for more than 3,000 years (Hammer et al.,
1999).Holy Basil 1s a traditional plant considered sacred by the Hindus. It 1s a most common
household plant in India and grows wild in tropics. Native to India, it 1s a short lived perennial
herb or small shrub of Mint family Labiatae (Lamiaceae). It has small leaves with a strong smell
and purple flowers. The foliage 1s green or purple, strongly scented. Oil extracted from leaves
of this plant possesses significant insecticidal properties (Nanasombat and Lohasupthawee,
2005). Ocimum sanctum has been extensively studied for therapeutic potentials in various
areas like immuno-stimulation, anticancer antioxidant, as adjuvant to radiotherapy, antiulcer,
analgesic and antidiabetic (Hammer et al, 1999). Lemongrass (Cvinbopogon citratus), a tall
perennial grass comprising of about 55 species, 1s native to warm region and grows in almost all
tropical and subtropical countries (Cheel et al, 2005). The biologically active constituent of
lemon grass 1s citral constituting more than 75% (w/w) of its essential o1l (Huynh et al, 2008).
Lemongrass 1s widely used as an essential ingredient in Asian cuisines because of its sharp
lemon flavour. Herbal tea of lemongrass 1s used as sedatives, febrifuge and immune-stimulant
i India (Brian and Ikhlas, 2002) while, lemongrass essential oil 1s applied for its medicinal
value to cure acne, oily skin, scabies, flatulence, headaches, blood circulation problems
(Pearson, 2010) and excessive perspiration due to its antimicrobial and antibacterial activities
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(Lawless, 1995). It has also been used as carminative, stimulant, diuretic and antiseptic (Ghani
et al., 1997). Lemongrass 1s native to India and tropical Asia. It 1s widely used as an herb in
Asian cuisine. It has a subtle citrus flavour and can be dried and powdered, or used fresh. C.
citratus, lemon grass (Poaceae/Graminae) 1s a native to India but found growing naturally in
tropical grass land. It used i Ayurvedic medicine to help bring down fevers and threat
mfectious diseases. Traditionally, it 1s believed to cleanse the body so used as an antioxidant
(Cheel et al.,, 2005). In Nigeria, lemon grass 1s used for stomach problem and it 1s also used in
combination with few other plants for effective treatment of malaria (Aibinu er al, 2007) and
typhoid (Depken, 2011). Although, in a few preliminary antimicrobial screenings, LLGO had
shown no activity against four Gram positive (Bacillus subtilis, Coryvnebacterium diphtheriae,
Streptococcus pyogenes and  Staphylococcus aureus) and three Gram negative (Salmonella
paratyphi A, Escherichia coli and Pseudomonas aeruginosa) bacterial cultures (Saify et al.,
2000), later on several studies have shown that the lemon grass has antibacterial and antifungal
properties (Ushimaru et al, 2007). Essential oils are volatile aromatic concentrated
hydrophobic oily liquids which are obtained from various plant parts such as flowers, buds,
seeds, leaves, twigs, bark, woods, fruits and roots. Essential oils are usually terpenoids
responsible for the aroma and flavour associated with herbs, spices and perfumes, also called
volatile oils because they easily diffuse into the air. The main constituents of essential oils are
mono and sesquiterpenes including carbohydrates, phenols, alcohols, ethers, aldehydes and
ketones responsible for the biological activity as well as for their fragrance. Phenolic
compounds present in essential oils have also been recognized as antimicrobial bioactive
components. Plant essential oils have been shown to possess antibacterial, antifungal, antiviral
msecticidal and antioxidant properties (Burt, 2004; Kordali, er al, 2004).

Some oils have based in cancer treatment (Sylvestre, et a/, 2006} some other oils has been used
i food preservation (Fraid, er al, 1995), aromatheraphy and fragrance industries. (vander
Braak and Lenten 1999). Essential o1l are rich source of biologically active compounds, there
has been an increased interest in looking at antimicrobial properties of extracts from aromatic
plants particularly essential oils. Therefore, 1t 1s reasonable to expect a variety of plant
compounds i this oil with specific as well as general antimicrobial activity and antibiotic
potential (Seenivasan, et al, 2006). Essential o1l can be obtained by expression, fermentation or
extract but the method of steam distillation 1s most commonly used for commercial
production. An estimated 3000 essential oils are known of which 300 are commercially
mmportant i fragrance market (Vander and Lejyten 1999).Essential oils are complex mixer
comprising many single compounds. Chemically they are derived from tarpenes and their
oxygenated compounds, each of these constituents contribute to the beneficial or adverse effect
(Seenivasan, et al,20006).

MATERIALS AND METHODS

MATERIALS

The following materials were used during the practical aspects of this project, which are:

Holy basil leaves extract (essential oil), Lemon grass leaves extract (essential oil) ;Nutrient agar;
Clinical bacterial 1solates ;Filter paper; Autoclave; Incubator; Test tubes; Petri dishes;
Refrigerator; Clinical flask; Micro titer plates ; Absorbent and non absorbent cotton wood;
Spirit lamp; Rubber pipette; Forceps ; and Adhesive tape.

63


http://en.wikipedia.org/wiki/Herb
http://en.wikipedia.org/wiki/Citrus

Journal of Sciences and Multidisciplinary Research
Volume 7, No. 1, 2015

COLLECTION OF SAMPLES

Fresh and matured leaves of Occimum gratissimum and Cymbopogon citratus were collected
from the Botanical Garden of Moshood Abiola Polytechnic, Ojere. Each sample was identified
according to various literatures and taxonomic texts. Holy basil was cut while lemon grass was
uprooted from source.

SAMPLE PREPARATION
The leaves were destalked; wash to remove stones and debris, the sample were drained, dried
and ground nto powdery form, this was kept for various extractions.

PREPARATION OF EXTRACTS

Extractions of Occimum gratissimum leat and Cyvimbopogon citratus rhizomes was carried out
using modified method of Omala ez, a/,2010. 25g of the powdered leaf were weighed into
250ml sample bottle, 300ml of the ethanol and aqueous solvents were added. The mixture was
allowed to stand for 72hours (3days) then filtered. The filtrates were concentrated using a
rotary evaporator.

PREPARATIONS OF ESSENTTIAL OILS

300g of Cymbopogon citrates and Occimum gratissumum was weighed and placed in a 2 litre
volume flask together with distilled water (1 litre) after steam distillation; the 1009 pure
essential oils were collected and dispensed into dark bottles. This was stored at 4°c until used.

PHOTOCHEMICAL SCREENING

This was done on the ethanolic extracts and essential oils from holy basil leaves and lemon
grass extracts to ascertain the presence of bio active components present in both samples. The
presence of Alkaloids, Flavonoids, Saponins,. Tannis, Steroids, Glycoside and Anthraquine
were determined as described by (Okwu 2005, Sofowora 1993, Trease and Evans 2002).

TEST FOR ALKALOIDS

Few quantities of the sample was stirred with 5ml of 196 aqueous HCL. on water both and then
flittered, 1ml was placed into two (2) test tubes, to the first portion, a few drops of dragendorff’s
reagent were added, occurrence of orange-red precipitate was taken as positive. To the second

Iml, Mayer’s re-agent was added and appearance of buff- color showed the presence of
alkaloids (Sofowora, 1993).

TEST FOR FLAVONOIDS

Sml of 10% dilute ammonia solution was added to a portion of the plant extracts (holy basil and
lemon grass) followed by addition of concentrated H.SO.. A yellow coloration observed in the
extracts indicated the presence of flavonoids (Okwu, 2005).

TEST FOR SAPONIN

Two (2ml) of the sample was boiled with 20ml distilled water in the water bath, the mixture was
filtered and about Sml of distilled water was added to 10ml, of the filtrate, this was shaken
vigorously for a stable persistent froth. The frothing was mixed with 3 drops of olive oil, shaken
vigorously and then observed for the formation of emulsion (Okwu, 2005)

TEST FOR TANNINS
About 5ml portion of different sample (lemon grass and holy basil) was stirred and shaken with
10ml distilled water and then filtered, few drops of 1% ferric chloride solution were added to
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2ml of the filtrate, occurrence of a blue black or blue green precipitate indicated the presence
tannins (Trease and Evans, 2002).

TEST FOR STEROIDS

2ml of aceticanhydride was added to 0.5ml of each extract, this was followed by the addition of
2ml H.SO.. The colour change from violet to blue or green in some sample indicating the
presence of steroids (Okwu, 2005).

TEST FOR CARDIAC GLYCOSIDES

dml of the extracts were treated with 2ml of glacial acetic acid containing 1 drop of ferric
chloride solution (0.19). This was underplayed with 1ml of concentrated H.SO., a brown ring
of the mterface indicated a deoxysugar characteristics of cardenolides. A violet ring may appear
below the ring, while in the acetic layer, a greenish ring may form just gradually throughout

their layer (Okwu, 2005).

TEST FOR ANTHRAQUINONE

About 2ml of some portion to be tested was taken with 10ml of benzene and then filtered, 5ml
of the 109 ammonia solution was then added to the fltrate and thereafter was shaken
appearance of a pink, red or violet colour in the ammonical (lower) phase showed as the
presence of free anthraquinons (Sofowora, 1993).

COLLECTION OF TEST ORGANISM AND PREPARATION OF STOCK CULTURE
The clinical 1solates of Staph. aurcus, E. coli, klebsiclla, pneumonia, salmonella typhi and
shugella dysenteriac were obtained from the department of microbiology, Sacred Heart
hospital, Lantoro, Abeokuta, Ogun State, Nigeria, and reconfirmed by gram staining and sub-
sculturing in appropriate selective media at 37'C.

PREPARATION OF DISK

Paper puncher was used to punch whit-man number one filter paper to produce 5mm disc.
The discs were sterilized by hot air, the funded filter paper placed in an oven at 180°c for 10
minutes. They were stored 1n a sterile container until ready to use.

AGAR DIFFUSION TEST

Nutrient agar was moculated with the test organisms adjusted to 10" using 0.5 Mc farmland
standards. The discs were soaked 1n the extract and also the essential o1l separately, soaked disc
were applied over the seeded nutrient ager plates at equidistance, and the control placed on
their middle. Petr1 dishes were labeled inside the laminar flow according to the name of
bacteria strain. The plates were incubated at 37°C for 24hours. After the incubation period, the
mhibition zone diameter around the disc was measured using a transparent ruler, this indicates
a positive antibacterial activity of the respective extracts and essential oils.

MINIMUM INHIBITORY CONCENTRATION (MIC)

The MIC was determined according to Ochei and Kolhatker (2008), using microtubes dilution
method. Twelve sterile test tubes were set up the 0.5ml diluents was introduced mto the tubes
with a micropipette starting from tube 2 to tube 12, then 0.5ml of the extracts and essential oils
of both sample was added to tube 2 to tube 11, after which one drop each of the test organisms
were added to each tube to tube 11. The microtitre plate were incubated at 37'C for 24hours
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and observed for visible growth. The lowest concentration at which no detectable bacterial
growth occurred was considered as minimum inhibitory concentrations (MIC).

MINIMUM BACTERICIDAL CONCENTRATION (MBC)
MBC was determined as described by Ochi and Kolhatar (2008). Subculture was made from
the last tubes showing no growth durin MIC determination on the nutrient agar. The plate was

incubated at 37°C for 24 hours the highest dilution that showed no growth was observed and
noted as MBC.

RESULTS
Table 1: Antibacterial Sensitivity Pattern of Essential Oil and Holy Basil extracts on some
Pathogenic Bacteria.

Z.one diameter (mm) / Concentration (mg/m)

Organisms Essential O1l Ethanol Aqueous Control
100 | 50 | 25 | 100 | 50 | 25 | 100 | 50 | 25
Escherichia colr 11| 8 [ 11 ]9 6 7 | ml | nil 18
Staphylococcus aureus 16 | 12| 8 9 7 16 7 4 | nil 18
Klebsiella sp. 111916 9 8 |ml | 7 S5 | nil 19
Salmonella sp. 4 110 7 [ 11|96 9 6 | nil 24
Shigella sp. 11| 8] 6 8 6 |ml| 7 S5 | ml 20

* CONTROL: Ciprofloxacin

Table 2: Antibacterial Sensitivity Pattern of Lemon Grass extract on some Pathogenic Bacteria
Z.one diameter (mm) / Concentration (mg/m)

Organisms Essential Oil Ethanol Aqueous Control
100 [ 50 | 25 | 100 | 50 | 25 | 100 | 50 | 25
Escherichia colr 12110 6 [ 11 | 8 6 7 | ml | il 18
Staphylococcus aureus 16 | 8 | 6 9 7 6 7 4 | ml 18
Klebsiella sp. 1219 | 6 9 6 |ml | 7 S5 | nil 19
Salmonella sp. 4 11| 8 [ 11 | 9 6 9 6 | ml 24
Sthugella sp. 10 | 7 6 8 6 |ml | 7 5 | nil 20

* CONTROL: Ciprofloxacin
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Table 3: Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration

(MBC) of Essential oil and holy basil extracts against some pathogenic bacteria
(mg/ml of extract)

Organisms Essential O1l Ethanol Aqueous Control
MIC | MBC | MIC | MBC | MIC | MBC | MIC/MBC
Escherichia coli 50 100 50 100 100 100 12.5/12.5
Staphylococcus aureus 50 50 50 50 100 100 12.2/12.5
Klebsiella sp. 50 100 50 100 100 100 | 6.25/12.5
Salmonella sp. 50 100 100 100 100 100 3.13/6.25
Shigella sp 50 100 100 100 100 100 | 6.25/6.25

* CONTROL: Ciprofloxacin

Table 4: Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration
(MBC) of Lemon Grass extracts against some Pathogenic Bacteria
(mg/ml of extract)

Organisms Essentail Ethanol Aqgeuous Control
MIC | MBC | MIC | MBC | MIC | MBC | MIC/MBC
Escherichia colr 50 100 100 50 10 0 | 100 12.5/12.5
Staphylococcus aureus 50 50 50 50 100 100 12.2/12.5
Klebsiella sp. 50 100 50 100 100 100 | 6.25/12.5
Salmonella sp. 50 100 100 100 100 100 3.13/6.25
Shigella sp 50 100 50 100 100 100 | 6.25/6.25

* CONTROL: Ciprofloxacin

Table 5: PHYTOCHEMICAL COMPOSITION OF HOLY BASIL AND LEMON GRASS

HOLY BASIL LEMON GRASS

Parameters Essential Ethanol Aqueous Essential Ethanol Aqueous
oil oil

Alkaloids +++ + + ++ + +
Flavonoids ++ + - ++ + +
Saponins +++ + + ++ + +
Tannins + + - + + +
Steroids ++ ++ + ++ + +
Glycoside + + - + + +
Anthraqumone | + + + + + -

Keys: - Absent, + Present

DISCUSSION

In vitro studies m this work showed that the ethanolic extracts and essential oils of the spices
(lemon grass and holy basil) inhibited growth of bacteria but their effectiveness varied. The
antibacterial activity of many plants extracts has been previously reviewed and classified as
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strong, medium or weak (Bishnu, er a/, 2009). The medicinal plant like holy basil and lemon
grass are being used traditionally for the treatment of inflammation fever, antiseptics
expectorant and typhoid, and the antibacterial activity has been attributed to the presence of
some active constituents in the extracts. In this study, spices (lemon grass and holy basil)
extracts and oils exhibited strong activity against the selected bacterial strains. Several studies
(Bishnu, et al, 2004; Seenivasan, et al, 2006; Suree and Pana, 2005) have shown that essential
oils of holy basil and lemon grass had strong and highly consistent mhibitory effects against
human pathogens. This study i1s in line with the past research that the essential oil possess
antibacterial activity than the ethanolic extracts, which might result from the presence of some
active parameters in the extracts. Holy basil oils contain high concentration of alkaloids and
saponins to lemon grass oil, which was moderately present as revealed n the result (table ).
Even though earlier studies have reported strong antibacterial activity of essential o1l of holy
basil on Salmonella typhi (Suree and Pana, 2005). This study showeld less inhibitory activity on
salmonella and strong effect on Staphylococcus areus. Similarly, this result 1s in line with the
previous findings (Seenivasan et at 2006), that lemon grass oil and holy basin oil have equal
effect against both gram positive and gram negative organism. This study also support the
previous findings (Burt, 2004; Kodali, et al, 2004), that holy basil oil and lemon grass oils have
been tested to possesses antibacterial, antifungal, antiviral insecticidal and anti oxidant
properties through this study based on only on five human pathogenic organism i which
staphylococcus aureus exhibited the most significant susceptibility pattern to both spices which
1s 1n line with previous. (Staples and Michael,1999) that the aqeous extract of holy basil showed
growth mhibition on Klebsiella, ¥..coli and better activity against the B-Lactamase producing
methicililn resistant Staphyloccus aureus organism (Staples and Michael, 1999) in which these
oils may be adopt preferable to synthesize modified medicine or drugs in treating or curing
disease caused by these pathogens. The fact that holy basil oil and lemon grass oils inhibit the
growth and kills some organism has shown in this study and these reveal the active component
of holy basil and lemon grass has bactericidal and bacteriostatic efficiency, thereby supporting
the folk medicinal usage.

CONCLUSION

It was concluded that essential oils of spices holy basil and lemon grass possess significant
antibacterial activity than ethanolic extracts though active against some pathogen, the oils has
the potential bactericidal properties. It is believed that this findings compared to previous
studies provide support to the antibacterial properties of spices (lemon grass and holy basil)
which can be of use in treatment of microbial infections by the communities.

RECOMMENDATION

It 1s suggested that essential oils of these spices may be adopt in modification of effectives
medicinal drugs.
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