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ARTICLE INFO ABSTRACT

Fublished: 08 Dec. 2024 Herbal plants have been uzed worldwide for several venrs sines ancizor time wp w0 till
Keywords: dnte for treatment of vanous ailments io the boman beings, Because berbal has Iargs
Holy basil, Ingredients, amounts of setive phyto compounds found it. In this study, chenticals seen in natural
Phenolic compounds, products derived from Holy basil (Ocimum sanemm Linn. ) leaves, whether in the form
Therapeutic medicines of pure cheimicals, offers countless pessibilities for developing wew thesapeutic drsgs,
Do _ Global interest in edible plants bas mecreased due to the growing need for chemical
10.5281/zenodo. 14301 560 diversity I seresming programs and the search for therapentic medicines from natoral

gotarces. Holy basil (Ocimm sascium Linn ) leaves preparations contain a variety of
bisactive compounds. The exteaction. elation, and characterization of active
ingredients such as Bothymusio, Qleanolic acid and Ursolic acid are snalyzed in this
paper. The present discourse delves inte the examination of bioactive chemicals found
ix Holy basi] (Ocinnum sanctom Linn) leaves through the use of standasd qualitanove
and quantitative tecluriques like TLC and HPLC,

INTRODUCTION

India 15 one of the 12 major bindiversity countries  medicinal species, Tulsi (Qcimum sanctinm) 15 a
i the world and has around 3% of the globe’s widely popular and highly prestigions, wonder
estimated biodiversity with a lot of different 12600  =acred medicinal plant in India commeonly known

*Corresponding Awthor! Arulea) Teyvaes)

Address: Post Graduate and Besearch Depariment of Botany, Thisgarajar College, Madorai - 625 009, Tamil Nadu, Indin
Email ©=7: amuljevara) 19765 gmail.com

Relevanrt confllers of interestfinanckal disclosures: The authors declave that the reaearcl was conducted b the dhaence of
any commercial or financial relationships that could be construed az o potzotial conflict of mterest

@ INTERSATIDNAL JOURNAL OF PHARMACELITICAL SCIENCES 735 | Pag



Arulral Jeyara), Int. Jof Pharm. Sci, 2024, Vol 2, lssue 12, 735-744 [Research

as Holy baz:l or *"Tulsi”” belonging to the family
Lamiaceae. This plant can grow in tropical and
semitropical regions of India. Most people they
kept Tulsi as a household plant for home remedy
purposes, Natural  products will  provide
meomparable compounds from medicinal plants
for the creating plani-based drugs. But the wild
plant variety has a unique complex mixture of
phyto-chemical constituents and these compounds
are not easy to separate and punfy. The whole
Tulsi plant parts such as flower, seed, stem, root
will be used for therspeutic purpose against
various illmesses in  humans. The plant also
harboring potential bioactive compounds available
which is known as Herbal Medicine [1]. Oetrining
sancim has been used o the cosmetic and
plarmaceutical mdustries for the production of
medicines, tonics, and cosmetics [2]. Currently,
human bemngs as well as domestic animals are
unexpectedly mfected by various pathogens. The
medicinal plant parts and their ingredients have
medicinal properties for treating many diseases.
Tulsi plant leaf ingredients contain a lot of
secondary metabolites are accountable for creating
pliytodrugs against disease resistant pathogens [3].
Tulsi has widely potential bioactive chemicals that
are antibacterial. antiviral, adaptogenic, and
mmmune-enhancing properties and also a strong
antioxidant, that promote general health and
support the body's natural defense against stress
and diseases[4]. The phenolic compounds have
antioxidant potential also is redox property and
act as reducing agents, hydrogen doenors, and
singlet oxyvgen guenchers [5]. Tulsi plant extract
possess three groups of bioactive compounds are
phenolic di and tri terpenes, flavonoids. phenolic
acids, sterols, along with other compounds hike
glvcosides, sapomins, tanmins, carbohydrates, and
protems, [6, 7] The uwmgue phytochemical
properties of the Tuls: 15 lughly complex. There
are mumerous beneficial compounds known as
phytochemicals. The phytocompounds of Tulsi

@E} INTERMATIONAL JOURNAL OF PHARMACELITICAL SCIENCES

plant has been used i the cosmetic and
pharmacentical sectors for the production of
medicines, tonics and cosmetics from its
secondary metabolites and essential oils, In this
study Tulsi leaf has significant amount of
phytoconstituents such as alkaloids, flavonoids.
glycosides, Phenolic, saponins, triterpenouds,
tanmns, carbobydrates, and proteins  which
widicate the highly active agamst various illness,
We focus on the separation and identification of
bio-active compounds from methanolic extract of
Tulsi leaf by using modemn techmiques likewise
Thin Layer Chromatography and Reverse Phase
High Performance Chromatography, This study
highlights the potential pharmacological qualities
of Tulst plant leaf extract in methanol, which could
be advantageous for the medical industey,
MATERIAL AND METHODS

I. Collection of plant material and extraction
Fresh and healthy leaves of a wild vanety of Tulsi
(Qcinen samchon L) were collected from the
garden of the Holy Redesmer convent church
Theni city, Tamul nadu, India and this plant was
wentified and authenticated at PG and Research
Department of Botany, Thiagarajar College,
Madural, Tamil Nadu, India. The leaves were
wazhed thoroughly with sterile water and dried in
room temperature for five days and ground well.
Then 1Kg powderad material was soaked m 2.5 L
methanol and kept in a refrigerator for seven days.
Then it was filtered with Whatmann No 1 filter
paper to get methanohic extract using Buchi
Rotavapor R-210 (Switzerland) at 40 °C
[8.9,10.11]). Finally, the dned extract 15 cbtained
and stored at room temperature. The extract was
used for investigation of TLC and HPLC.

TLC bie autographic analvsis

Four spots of the concentrated methanolic Tulsi
exteact were loaded on the TLC plates just above
1.5 cm from the bottom using capillary tube. Each
spot had a gap of 1.2 cm. Thin laver
chromatography (TLC) for Tuls: leaf extract was
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performed on Merck-silica Gel 60 plates, with
Hexane:Ethyl acetate (60:40 v/v) as mobile phase.
The separated components were visualized under
Ultraviolet and Visible light (254 and 360 nm)
[12]. The separated compounds were shown in the
TLC plate 1. Rf Values were calculated.

Flate: 1 TLC of Tulsi Leal Extraci
Qualitative analysis of secondary metabolites
by RPHPLC system
The separation of compounds were performed by
Reversed-phase HPLC (RP-HPLC) svstem. The
mjection volume was set at 20 pl, The dissolved
compound was injected into the LC-8A Shimadzu
C18 column {5 pm: 250 x 4.60 mm). A gradient
(100%) of an HPLC grade acetonitrile-water
systein was sefup over 45 min at a flow rate of' 0.5
mL/mun with detection at 290 nm. The peaks were
identified bv companng the retention times of the
reference standards with the extract. This study
describes the chemical investigation of the
methanolic leaf extracts of Ocimum sawnctum

contamns  most of the polar and non-polar
compotuwds  were  effectively  identified by
RPHPLC method. The separation of the
compounds were undertaken for a complete
identification of the data assignment. The pure
compound was 1solated by drying and the
precipitate and dissolved in HPLC grade of
methanol.

RESULTS

Isothymusin

The RPHPLC profiles for the methanolic extract
of Ociwmn sancturn Leaf are shown for the
detector wavelength 270 nm. The one phenolic
component { peak) was

identified by thes analysis as the following known
compound: soffnwmstn (Ci7HpaO7). The peak
identification of this compound 15 depicted
reference standard Figl. This peak was previously
reported at retention time of 4.2 mint for the
isorfvmusin compound [13], The results obtained
thromgh this peak showed the retention time at
31.709 mint Fig.2.
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Fig No.2 RPHPLC chromatogram of Isothvinasin extracted from holy basil leal

@ INTERNATIDMAL JOLRNAL OF PHARMACELITICAL SCIENCES

737 |Page



Arulral Jeyara), Int. Jof Pharm. Sci, 2024, Vol 2, lssue 12, 735-744 [Research

The phenolic compounds of Isothymusin
(C17H140my 15 o natural substance and extractive
that appears as a vellow powder. It i= also known
as 6. T-dimethoxy-5,8,4'-

trihvdroxyflavone. (Figure 3).

Fig No.3 stracture of Isothyvmusin
Oleanolic acid
This compound was previously [14] at retention
tme of 9.2 mint (Fig. 4). This Tulsi exiract
separated and its retention time 8.2 munt (Fig.5).
The result peak was compared with reference
standard.
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Fig No.5 RPFHPLC chromatogram of Oleanolic Acid extracted from holy basil leaf

The oleanchc acid (CioHusOs), which 15
fundamentallyv a pentacyche tnterpenoid, exists as
a free acid.
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HaC. ,CHa

Fig No.& Structure of Oleanolic ackid
Ursolic acid
This peak was previously reported [14] at retention
tme of 947 mint (Fig.7T). This compound was
separated and its retention tune 9.16 mint. (Fig.8).
This result was compared with reference standard.
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Fig No.8 RPFHPLC chromatogram of Ursolic Acid extracted from holy basil leaf

Ursolic Acid {CicHaD:) 15 a  pentacyelic
teiterpenord found in various fruits, vegetables and
medicinal herbs.

H,C

CH CO0H

HO Hy
H,C CH,
Fig No.9 structore of Ursolic acid
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DISCUSSIDN

Isothvmusin, Cleanolic acid and Ursolic acid
The presence of the phenolic  compoumd
Isothymusin (IT) 1n holy basil plant leaf has been
documented previously, The phenolic compounds.
such as cirsilineol, cirsimaritin, 1sothyvmusin,
apigenin and rosmarinic acid. and appreciable
quantities of eugenol (a major component of the
volatile oil) from OS5 extract of fresh leaves and
stens  found great annoxidant activity [15].
Sumular study was carried out on the methanolic
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extract of  Oedmume  basilicum var beasilicum,
Ocinint besifienm varieties for  anti-artheitic
activity as well as quantification of three marker
compounds such as wrsolic acid, oleanolic acid and
engenol by HPTLC and HPLC and to check
mterspecies [16]. The demonstration of Choimmm
sancfnmn plant and its bioactive compounds such as
Vicenn, Caryopliyllene, Cirsimantin,
Isothymusin and Isothymonin  had sigmficant
binding actrvity to COVID-19 Main protease
enzyme (Mpro) and led to the potential control
viral  multiplication  and  showed  the
immumomaedulatory activity i the host cells [17].

Based on the literature survev phyvtochemical
mvestigation of Ocivie sanctum showed  the
presence of peroXidase enzvme and a substantial
quantity  of phenohe  compound  especially
Isothymusin which had anti-oxidant property [15].
The air-drned leaves of Ocinmin gravissinnm (4.1
keg) were extracted with ethanol and the solvent
was removed under reduced pressure given a solid
which was submitted to a chromatographue silica
gel column. sequentially eluted with hexane,
dichloromethane, ethyl acetate and methanol,
Ursolic acid is a verv important compound due to
its biological potential as an anti-mflammatory,
trvpanocidal, antitheumatic, antiviral, antioxidant
and antitumoral agent. In that study presents the
HPLC analysis of ursolic acid (UA) content in
eight different ot species: O, awiericantm
L. @ bastitcnm L. Q. basilicun var piirpiirascens
Benth, & basilicwsn  var. | I 20
gratissimum L, O. micramtfnon Willd, @ selloi
Benth. And., @ temwifforsm L. grown 1n
Northeastern Brazil [19]. Tandem electrospray
lonization mass spectrometry (ESI-MS5) has been
perforimed on Tular leaf extracts 1 methanol to
establish the dentity of the compounds were
Ursolic acid (UA) and oleanolic acid (OA) [20].
HPLC analysis of the Methanolic Tulis leat extract
was carried out for the presence of engenol [21]
The result obtaned from UV and HPLC analysis

FAHT IR
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shows that the, Ocimum semictinn Linn. containg
higher amount of eugenol and established Ultra-
violet spectroscopy and high-performance Ligquid
chromatographic method for quantification of the
phenolic compound or Eugenol in the leaves of the
plant has been sensitive and reliable [22]. The
HPLC analysis of methanolic and agueous leaf
extracts of Tulsi confirmed the presence of
Urosolic acsdiUA)  Oleanolic acid (OA), amd
Betulinic acid (BA) [23]. The solvent system
contains Toluene-ethyl acetate-acetic acid 30:3:]
which was wused for presence of bioactive
compounds such as Urosolic acid as determined by
HPTLC [24]. Its leaf contains volatile oil engenol.
euginal (also called engenc acid), urselic acid,
carvacrol,  lmalool, lmatrel, carvophyliene,
methyl carvicol (also called Estragol), sitosterol,
anthocyans are found in this plant [25,26,27].

The hepatoprotective effect of Oleanolic Acid
(0A) and Urselic Acid (LUIA) against liver damage
induced by anti-TB dmgs lengthens the list of the
multiple biological activities possessed by these
triterpenes, highlighting the aleeady reported
antumicrobial activity and antitubercular effect of
the mixture [28]. The lugher amount of a-
tocopherol and polyvphenolic compounds probably
contributes to greater antimicrobial activity of
transgenic Codonopsis lanceslora (Bonnet bell
flower agmnst  Salmonella  nplimuriam,
Kiebsiella preumorice. and Esclierichia coli, [29].
With regard to the mixture of Triterpenes Ursolic
acid the natural product-of-intersst in the ongoing
study, im vive anti-TB activity was already
demonstrated 1n an expenimental mouse model of
progressive pulmonary TB, and a significant
reduction of bacterial loads and pneumoma with a
higher expression of Interferon gamima (IFNg) and
Tumor necrosis factor alpha (TWF-a) i the lungs
was described [30]. A recent study demonstrated
that Ursolic acid had a nephroprotective effect by
attenuating repal damage induced by toxic
compounds suggesting that this natral product
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has the potential to be considered as a prototype
dmmg [31]. A recent report stated that the
biochemical parameters associated with hepatic
and renal functions were evaluated by Golden
hamsters ( Mesocricerus auratus), treated with UA
1solated from the leaves of Bacclaris mncinella
{Asteraceas) did not present alterations in the
levels of aspartate aminotransferase (AST), seric
alamine transaminase (ALT). creatimne and urea.
Taken together, theze findings indicate that LA is
an interesting natural compound that should be
considered for the development of prototvpe drugs
apainst visceral Leisfmaniasis [32]. The mixture
of Ursolic Acid (UA) and Oleanolic Acid (OA)
was  obtained  from  methanolic  extract  of
Bowvardia ternifolia aenal parts. Mice treated with
the mixture of triterpense acids  exhibited
significantly decreased aspartate transaminase and
alanine aminotransferase levels and amelioration
of the histopathological alterations produced by
the anti-TB dmgs which induced liver toxicity
[33]. The presence of Oleanolic Acid in the Tuls
plant  exhibited anti-ageing and ant-oxidant
property [34]. Evidences both i vitro and in vevo
suggest that Ursolic Acid (UA) possesses multi-
told biological properties, including anti-
mflammatory, anti-oxidative, hipolipidemic and a
hepatic  metallothionein  inducer  property,
hepatopratector effect, as well as other significant
effacts [35,36.37).

CONCLUSION

Plant phenolic compounds are mostly secondary
metabolites possessing high antioeadant activity
and are widespread m the family members of
Lamiaceas. Methanolic Tulsi leaf extract
subgected to the separation and quantification of
phenolie and pentacyclic triterpenosd compounds
by Thin Layer Chromatography (TLC) and
Reversed-phase HPLC (RP-HPLC) were almost
widely used. This current study reveals that Tulse
plant has rich bicactive compounds such as
[sothymusin, Oleanolic acid and Ursolic acid.
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Therefore, further analysis 15 recomimended to

confirm and purfy the hologically active phyio-

compounds of this plant to optimize the production
of these compounds in the medical and food
mdustry,
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