Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2016, 8(3):1014-1020

Research Article |SSN - 0975-7384
CODEN(USA) : JCPRC5

\ WA
o 7
”05[.:"@3‘1’0

o

A compar ative study of two selected Ocimum species with relevance to
phytochemical, antimicrobial and molecular isolation

Shana N. Shah®, M. Murugan?, S. T. Gopukumar?® and P. K. Praseetha®

'Department of Biotechnology, Noorul Islam CentreHagher Education, Noorul Islam University, Kumal,
Tamilnadu, India

“Centre for Biological Sciences, Noorul Islam CerfteHigher Education, Noorul Islam University, Karacoil,
Tamilnadu, India

®Department of Nanotechnology, Noorul Islam CertreHigher Education, Noorul Islam University, Kuraaoil,
Tamilnadu, India

ABSTRACT

Plants have been used for the treatment of variissases for thousands of years. Plants and pleodyrts are
good sources of medications and provide raw maleriar modern pharmaceuticals used for various ailits.
Ocimum sanctum and Ocimum gratissimumis known tankbienportant medicinal plants from the ancientipérnn
India. Thisstudy was carried out to investigate pigtochemical screening, antibacterial efficacydanolecular
comparison of the leaf extracts of Ocimum sanctumth @cimum gratissimum in various solvents like hesa
methanol, ethanol, petroleum ether and aqueousetdlr To evaluate the inhibition of the pathogeith the plant
extracts, solvent extracts of the selected plaetigs were screened for antimicrobial activity gsthe agar well
diffusion method. The antibacterial activity wasaBmzed using six different bacterial strains (Egsittga coli,
Bacillus cereus, Staphylococcus aureus, Klebsipii@umonia, Aspergillus niger and Pencillium notatuithe
methanolic and ethanolic extracts of crude leaf gemwwere found to be most effective against théqugnic
bacterial strains selected for the study, but te&anes and petroleum ether extracts show lessitsctiy compared
to other extracts. The qualitative phytochemicallgsis was studied and compared. The results retealOcimum
gratissimum has more phytochemical components atitlegcterial activity as compared to Ocimum sanctdiime
presence of the secondary metabolites signifiesptitential of Ocimum gratissimumas a source of d@peutic
agents and also can be used as a source for demgl@mtimicrobial agents. The estimation of DNA wdase by
using Agarose Gel Electrophoresis and it was resgdhat the Ocimum sanctum showed higher moleeutgght
than the Ocimum gratissimum.
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INTRODUCTION

Plants are a peculiar organism which is showingmitéd benevolence and kindness to the human bdiggs
offering the products of its life activities in mamways. Plants that are having therapeutic progemir exerting
beneficial pharmacological effects on the humanybacde generally called as medicinal plants. Theee about
260,000 plant species are present in the kingd@amt&. Around 230,000 of them are flowering hecbsjes under
the phylaMagnoliophyta,ncluding most trees, shrubs, vines, flowers téuiegetables and legumes [1]. The plants
in this category are also called angiosperms. Tiffgr from conifers in having their seeds inside@vary, which

is embedded in a flower or fruit. Some of the famsilsuch as Poaceae, Fabaceae, Solanaceae, Ctanehey
Lamiaceae (Labiatae), Oleaceaeetc. are of high aimadliimportance. The current study is on the sfedf
Lamiaceae because the family is best known foraffeutic importance as well as a source of culitemnps [2].
Some examples include mints, thyme, tulsi, speararid coleus.
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Ocimum sanctum

Ocimum sancturis sacred basil. It is otherwise called Krishnaitirhey are usually herbs, under shrubs or shrubs
strongly aromatic from oil glands. It is an arorodterb cultivated for its medicinal value and fome religious
background. It attains a height of about 4.5 féée herb is worshipped in many parts of India dnd tarefully
looked after, and when large enough to form wobi imade into beads for rosaries [3]. It has bnadctap roots,
aerials, erect four angled solid, branched, haigedy below and herbaceous above. The leaf is randghlcauline,
estipulate, petiolate, decussate and opposite, tegnsmpliovate, acute, reticulate unicostate haifjhe
inflorescence is raceme of verticillaster; ebraetepedicellate, ebracteolate, complete, bisexayjomorphic,
hypogynous, tetracyclic, pink, small, aromatic feya are present [4]. Ovoid or campanulate calyiered in fruit
and are usually enlarged and hardened.

The basil is cultivated all over India as culindrgrbs and also as medicinal plants. These areyhagldmatic.
Carminative diuretic and stimulant flowers are présand the seeds are mucilaginous and are givariusion to
cure gonorrhea, dysentery and chronic diarrheaelfileaves is used in cataract and bronchitisrdier to stop ear
ache, it drops in the ears. Leaf infusions areulsafgastric and liver disorders [5]. Disordersgafneto-urinary
system can be treated by using seeds. The decedfawmots are given in malarial fevers. Fresh ésastems and
roots are applied in case of mosquito bites.

Ocimum gratissimum

Ocimum gratissimuris the second species of tirtava, also calleduCtittava or Rama-tulsi. The plant is five or six
feet in height, which is growing in sandy soils ahd roots are fibrous, black, stalks quadranguléghtly hairy,
striates with a furrow and knotted [6]. Leaves agy broad, round or oblong, serrate in the matigjim larger than
those of thedDcimum sanctugrhaving very strong and pleasant smell and alagpstaste; usually arise in both twos
and threes or solitarily. Flowers are the same white; in the incised petal from white to lightegin. Four white
stamens are present whose apices is also havirdftieate style (white).Calycesis large and stdgaaipex with the
nerve of the tongue shaped petal. Seeds are rdarkired, verging on brown.

It's an ornamental aromatic shrub possessing mmaligbroperties. It is used as a mosquito repelterd is
cultivated as a culinary herb. The seeds are useduring headache [7], [8]. The boiled roots hdalger with
cough and the oil extracted from the root is expramt which promotes the digestion of food, présehe spoiling
of the liver, promotes urine and helps in strang(pginful retention or difficulty in discharging ine), gout,
pleuritis, cleanses phlegmatic and cough fluidstrdg the gas, smeared around the temple reliezadache[9],
[10].

EXPERIMENTAL SECTION

Plant Collection and I dentification

The plant species were collected from South WedBdats regions of Kollam District, Kerala, Indiarihg the
month of June — September in the year 2015. Thetpleere sent for proper identification. The plantsre
authenticated by the eminent botanist of the Notstalm Centre for Higher Education, Noorul Islamivémsity,
Tamilnadu, India. The leaf samples@€imum sancturandOcimum gratissimurwere shown in Figure 1.

Ocimum sanctum QOcimum gratissimum
(Krishna tulsi) (Rama tulsi)

Figure 1: Leaf samples of Ocimum sanctum and Ocimum gratissmum

Preparation of leaf extracts

The leaves ofDcimum sanctunand Ocimum gratissimumvere separated and cleaned well. Cleaned leaves wer
then dried under shade. The drying was done uhtih@ water molecules evaporated and plants becagtiedried

for grinding. After drying, the plants were grouwell using a mechanical blender into fine powded transferred
into airtight container with proper labelling fairther use. The dried and powde@dimum sancturandOcimum
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gratissimumwere extracted sequentially with hexanes, methagiblanol, petroleum ether and aqueous using
Soxhlet apparatus. Solute thus extracted wereatetldn a centrifuge tube and used for furtheristgere shown
in Figure 2.

Hexanes Petroleum ether Methanol Ethanol Aqueous

exanes Petroleum ether Methanol thanol Aqueous

Ocimum sanctum Ocimum gratissimum

Figure 2: Leaf extracts of Ocimum sanctum and Ocimum gratissmum

Qualitative Phytochemical Screening of Secondary M etabolites

The leaf extracts ofOcimum sanctumand Ocimum gratissimurmwere screened for different phytochemical
constituents’ viz., Carbohydrates, Amino acids,t&irs, Vitamin C, Chloride, Tannins, Alkaloids,akbnoids,
Phlobatannins, Phenolic compounds, Steroids andrifap Phytochemical screenings of the extract®warried
out by the standard methods.

Evaluation of Antimicrobial activity of the leaf extracts

The bacterial strains obtained were inoculatedtiestitube containing 5 ml of nutrient broth ane thst tubes were
incubated at 37°Cfor 24 hours and were referreasteeeded broth. About 20ml of the prepared Nutagar and
Potato dextrose agar were poured into a set of ladedlled sterile Petri plates under aseptic cdonbtand were
allowed to solidify. 1 ml of seeds broth were swadblzultured over the solidified agar surface axdwalls of 6
mm were prepared on the plate and 200ul of extnaete added to the wells. Then left the plateslférour and
subsequently incubated at 37°C for 24 hours. Theneier of inhibition zones was observed, measuretl a
photographed.

Culture and M edia Preparation

The five different solvent extracts of the two lesfmples were tested for antimicrobial activityngsthe well
diffusion assay. The microbial strains used forrentr studyare Escherichia coli, Klebsiella pneumonia,
Staphylococcus aureus, Bacillus cereus, Pencillwatatum, Aspergillus nigeirhe microorganisms were collected
from the Microbial Type Culture Collection (MTCCEhandigarh, India and maintained in the laboratoyy
periodic subculture.

Antibacterial Assay

The bacterial strains obtained were inoculatedtestitube containing 5 ml of nutrient broth and tést tubes were
incubated at 37°C for 24 hours and were referreastgseed broth. About 20ml of the prepared Nutrégatr and
Potato dextrose agar were poured into a set of laledllled sterile Petri plates under aseptic caommitand were
allowed to solidify. 1 ml of seeds broth were swadblzultured over the solidified agar surface amdwsills of 6
mm were prepared on the plate and 200ul of extnaete added to the wells. Then left the platesiférour and
subsequently incubated at 37°C for 24 hours. Tlaneier of inhibition zones was observed, measuretl a
photographed.

I solation of genomic DNA

The two fresh leaves ddcimum sanctumand Ocimum gratissimunwere collected and used for isolation of
genomic DNA. Around 2 gm of the leaf tissue wassbed using mortar and pestle and is homogenizdd2witl of
the extraction buffer. The homogenate was trarsfieto a centrifuge tube and equal volume of pheridbroform:
Isoamylalcohol (25:24:1) was added to the tubesrangd gently. For 15 minutes, the tubes were deged at
room temperature at 15,000 rpm. The upper aquebasepwas collected in a new tube and an equal eolim
chloroform: Isoamylalcohol (24:1) was added andedixThe upper aqueous phase obtained after ceyattiifun, at
15000 rpm, at room temperature for 10 minutes, tnassferred to a new tube. By adding 0.1 ml of Bbtium
acetate (pH 7.0) and 0.7 ml of Isopropanol, the DM precipitated from the solution. The tubes veemtrifuged
at 4°C for 15 min at 15,000 rpm, after 15 min afulbation at room temperature. The DNA pellet washed twice
with 70% ethanol and then very briefly with 100%atol and air dried. The DNA was dissolved in THdu To
remove RNA, Sul of DNase free RNAseA (10 mg/ml) was added toDiA.
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Estimation of DNA by Agar ose Gel Electrophoresis

TBE buffer is the buffer system used for the sefp@maof nucleic acids in Agarose gel electrophaeSterilize the
stock solution by autoclaving. 10mg of ethidiumiorde was weighed into a sterile tube and is digsbim 1ml of
distilled water. The stock solution was stored &€.410ml of 100% glycerol or 10ml of 60% sucroseswa
autoclaved. 1ml of 3% bromophenol blue was prepamed sterile tube with sterile distilled water. eflsample
loading dye was prepared by mixing 0.7ml of glytemosucrose (60%) and 0.2ml of 10X TBE and 0.1fmB%
bromophenol blue solution. 1.5ul of the sample iogdlye was mixed with 10ul of DNA sample and lohd&24g
of Agarose was weighed and sprinkled into 30ml XfTIBE buffer in a 100ml Erlenmeyer flask. For abdii
minutes, the Agarose was boiled to dissolve byiptathe flask in a boiling water bath. The flasksar@moved
from the water bath when the Agarose was completisisolved and left at room temperature to cook platform
was washed with distilled water and then wiped with tissue paper. The open ends of the platforensaaled
securely with cello tape. The comb was placed Jemy from the top end and make sure that the tefetie comb
do not touch the surface of the platform. The platf was placed on a smooth horizontal surface. @medgarose
solution was cooled to above 50 °C, the solutios paured gently to cover the entire surface ofplagform and let
undisturbed for about 30 minutes. Once the gel faased, the comb was removed by gently pulling agd ¢he
cello tape is also removed from both ends. Thergtiavas placed along with the platform inside gleétank and
electrophoresis buffer was poured through one @fidiee tank to just cover the gel surface.

The DNA sample was mixed with the loading dye asithg a capillary tube, the mixture was loaded thi® well
cared. Once the sample was loaded into the wellc#dithode was connected towards the top end ojehand
towards the bottom end of the gel, the anode wamemed. By switching on the D.C Power pack, the
electrophoresis were started. The gel was run @iapnately 5 v/icm. As the bromophenol blue (thecking dye)
has moved tel cm from the bottom end, the current was switabfédThe power supply was then disconnected and
the gel along with the platform was stained in aspit tray containing 100ml ethidium bromide (0.5ply in
distilled water (Gloves are to be used while hamglkthidium bromide). After 30-45 minutes, the fdanh and the
gel were rinsed with distilled water. By keeping filatform in a slanting position, the gel was feptished on to
UV trans- illuminator. Finally, the Ultra Visibléght, then switched on and the bands of DNA weensand were
photographed using an orange filter.

RESULTSAND DISCUSSION

The phytochemical chemical activity @cimum sanctunand Ocimum gratissimunwere studied and the results
were shown in Table 1 and Table 2. The hexanesplpam ether, aqueous, ethanol and methanolic @stiaf
Ocimum sanctumhad showed the presence of Amino acids, Chloriflannins, Alkaloids, Flavanoids,
Phlobatannins, Steroids and Phenolic Compounds.h€kanes, petroleum ether, aqueous, ethanol artthnwdic
extracts of Ocimum gratissimumhad showed the presence of Amino acids, Chloritiennins, Alkaloids,
Flavanoids, Phlobatannins, Steroids, Phenolic Camgs and Saponins [11].

Table 1: Phytochemical activity of Ocimum sanctum

S.No Name of tests Hexanes Petroleum Ether Aqueous Ethanol Methanol
1 Test for Carbohydrates - - - -
2 Test for Amino Acids - - + +
3 Test for Proteins - - - -

4 Test for Vitamin C - - - R

5 Test for Chloride - - + - +
6 Test for Tannins - - - + +
7 Test for Alkaloids - - + + +
8 Test for Flavanoids - - - + +
9 Test for Phlobatannins - - + - +
10 Test for Steroids - - + - -

11 Test for Phenolic Compounds - - + + +
12 Test for Saponins - - - - -
“+” represents the presence of compound axdepresents the absence of compound.
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Table 2: Phytochemical activity of Ocimum gratissmum

.No Name of tests Hexanes Petroleum Ether Aquedsthanol Methanol

©Co~NOoOUDMWNEREW

10 Test for Steroids - -
11 Test for Phenolic Compounds - - + + +
12 Test for Saponins - - - -

Test for Carbohydrates - - - - -
Test for Amino Acids - - - +

Test for Proteins - - - - -
Test for Vitamin C - -
Test for Chloride - +
Test for Tannins -

Test for Alkaloids - -
Test for Flavanoids - -
Test for Phlobatannins - -

N
o+ 4o
T I o

“+” represents the presence of compound axdepresents the absence of compound.

Table 3: Antibacterial activity of Ocimum sanctum against bacterial test organisms

S.No Name of Microorganism Hexanes Petroleum ethAgueous Ethanol Methanol
1 Bacillus aureus 6mm - - 8mm 8.5mm
2 Escherichia coli - - - 10mm 10mm

3 Klebsiella pneumonia - - - 6mm 8.5mm

4 Staphylococcus aureus - 9Imm - 15mm -

5 Aspergillus niger - - 9Imm - 5mm

6 Pencillium notatum 6mm 9mm 14mm 12mm 11mm

Table4:Antibacterial activity of Ocimum gratissmumagainst bacterial test organisms

S.No Name of Microorganism Hexanes Petroleum ethAgueous Ethanol Methanol
1 Bacillus aureus 5mm - - 9Imm 7mm

2 Escherichia coli - - 7mm - 9Imm

3 Klebsiella pneumonia  10mm - - 8mm 8mm

4 Staphylococcus aureus 9mm - - 12mm 22mm

5 Aspergillus niger - - 9Imm - 5mm

6 Pencillium notatum 4mm 12mm 6mm 17mm 13mm
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Figure 3: Antibacterial activity of leaf extracts of Ocimum sanctum against bacterial test organisms
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Figured: Antibacterial activity of leaf extracts of Ocimum gratissmum against bacterial test organisms
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Figure5: Agarose gel shows DNA bands at 11000 and 10000 base pairs

The extracts oOcimum sancturahowed antimicrobial activity againBacillus aureus, Escherichia coli, Klebsiella
pneumonia, Staphylococcus aureus, Aspergillus nagetPencillium notatunwere shown in Table 3. and Figure 3.
The methanol extracts @cimum gratissimurshowed antimicrobial activity againBacillus aureus, Escherichia
coli, Klebsiella pneumonia, Staphylococcus aurdispergillus nigeandPencillium notatumwhile ethanol extracts
showed activity againgBacillus aureus, Klebsiella pneumonia, Staphylocscaureus and Pencillium notatum
were shown in Table 4. and Figure 4. [12]. DNA mnfl 11000 and 10000 base pairs were obtained feownsin
Figure 5. Thus it was revealed that tBeimum sanctunhad higher molecular weight than that ©Eimum
gratissimum
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CONCLUSION

The phytochemical analysis @cimum sanctunshowed positive results for the tests for aminmlsgcchloride,
tannins, alkaloids, flavonoids, phlobatannins, citty and phenolic compounds, bOcimum gratissimunhad
positive results for amino acids, chloride, tanniradkaloids, flavonoids, phlobatannins, steroid$ienmlic
compounds and saponins. The methanolic extract®ainum sanctunshowed antimicrobial activity against
Bacillus cereus, Escherichia coli, Klebsiella pnewma, Aspergillus nigeland Pencillium notatumthe ethanol
extracts showed activity agairBacillus aureus, Escherichia coli, Klebsiella pnemnia, Staphylococcus aureus,
andPencillium notatumwhile the aqueous, hexanes and petroleum ethisroex ofOcimum sancturshowed less
activity [13]. The methanol extracts @cimum gratissimunimad showed antimicrobial activity agairBacillus
aureus, Escherichia coli, Klebsiella pneumonia,pBtdococcus aureus, Aspergillus nigard Pencillium notatum
while ethanol extracts showed activity agaiBstillus aureus, Klebsiella pneumonia, Staphylooscaureusand
Pencillium notatumthe aqueous extract had activity agaiBstherichia coli, Aspergillus nigand Pencillium
notatum while the hexanes extract showed activity agddastillus aureus, Klebsiella pneumonia, Aspergithicger
and Pencillium notatumthe hexanes, petroleum ether and aqueous extshcksd activity againsPencillium
notatunjl4].

The DNA was isolated and estimated by Agarose GattEbphoresis. The molecular weight @€imum sanctum
was found to be higher than that @cimum gratissimum In the current study, it was concluded that the
phytochemical activity and the antimicrobial adtwvivas found to be high i@cimum gratissimumas compared to
Ocimum sanctum

It could be reasoned that the comparative studyngr@ezimum gratissimurand Ocimum sanctum contains various
bioactive compounds. While comparing @cimum sanctumOcimum gratissimumwvas found to be higher
medicinal contents [15]. So it is recommended pkaat of phyto-pharmaceutical importance. Nevdetsg further
studies will need to be taken on to ascertain fistlypioactivity, toxicity profile, effect on thecesystem and organic
merchandise.
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