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ABSTRACT

This study researched the phytochemical organization of two significant restorative plants - Ocimum
sanctum (Tulsi) and Tinosporacordifolia (giloy). Leaf tests of O. sanctum and stem tests of T. cordifolia
were gathered, cleaned, dried and ground into powder. Extractions were performed involving ethanol and
hexane solvents in a Soxhlet device. Qualitative phytochemical screening tests for a variety of bioactive
compounds, including proteins, carbohydrates, terpenoids, flavonoids, saponins, tannins, steroids, alkaloids,
glycosides, and phenolics, were performed on-the extracts. The majority of the phytochemicals tested were
found in O. sanctum extracts, while fewer compounds were found in T. cordifolia extracts. In particular,
flavonoids, tannins, alkaloids, sugars, terpenoids and proteins were distinguished in O. sanctum but not in
T. cordifolia separates. The two plants showed the presence of saponins, steroids, heart glycosides and
phenolics. The study sheds light on the bioactive compound profiles of these significant medicinal plants
and highlights their potential for further research in the fields of drug discovery and herbal formulation
development. Future possibilities for research on these plants in regions like pharmacology, nutraceuticals

and maintainable assets the executives are additionally talked about.

Keywords:Ocimum sanctum (Tulsi), Tinosporacordifolia (Giloy), Phytochemical analysis,
Bioactive compounds, Soxhlet extraction, Ethanol extract, Hexane extract, Flavonoids



INTRODUCTION:
“Medicinal plants grow naturally around us. Over centuries, cultures around the world
havelearned how to use plants to fight illness and maintain health. These readily available

andculturallyimportanttraditionalmedicinesformthebasisofanaccessibleandaffordablehealthcare

regimeandareanimportantsourceoflivelihoodforindigenousandruralpopulations™.(1,2).

“Of the 17,000 species of higher plants in India, produceis known for medicinal uses.
Thisproportion of medicinal plants is the highest proportion of plants known fortheir
medicalpurposesinanycountryoftheworldfortheexistingfloraofthatrespectivecountry. Ayurveda,t
heoldestmedicalsysteminthe Indiansub-continent,hasalonereportedapproximately 2000

medicinalplant species, followedby SiddhaandUnani”.(3).

“Often, a single medicinal plant can have multiple uses, and sometimes different parts of
thesame plant may be used to treat more than one disease condition. Other times,

thesameplantcould beusedasaningredient in herbalpreparations fora synergisticeffect”.(4).

Pharmacologicalimportanceofplants _in: cancer: “The wuse of plants and their
phytochemicals to cure cancer has grown in popularity in
recentyears. Thoughsomeplantpartshavetherapeuticandchemo-
preventivepotential,theirmethods are challenging to decipher. As a result, several targeted
compounds that have thepotential to be utilized as anti-cancer agents have been the
subject of intensive research. Manyplants and plant compounds can change signalling
pathways and theiranti-inflammation and anti-apoptotic targets for cancer therapy.
Phytochemicals with . anti-cancerpropertiesincluderesveratrol,allicin,lycopene,indole-3-
carbinol,vitaminC,-gingerol, emodin, natural antioxidant mixture, sulforaphane, ellagic
acid, myricetin, vanillin,and eugenol. They have one or more signalling routes through
which they function”.(5,6).

MedicinalPlants

Medicinalplant(MP)referstoanyplantwhich,inoneormoreofitsorgans,containssubstances  that

can be used for therapeutic purposes or which are precursors of the synthesisofvaluable drugs.



“A whole plant or plant parts may be medicinally active. Medicinal plants (MPs) are
becomingvery important due to their uses mainly as a source of therapeutic compounds that

may lead tonoveldrugs™.(7,8).

“Medicinal plants have been a resource for healing in local communities around the world
forthousands of years. Still, it remains of contemporary importance as a primary healthcare
modeforapproximately 85% ofthe world’s population,and asasourcefor drug discovery, with
80% of all synthetic drugs deriving from them. Concurrently, the last few hundred-years have
seen a prolific rise in the introduction,development,and advancement

ofherbalsubstanceanalysis”.(9).
Uses

Medicinal plants, Tulsi, and Giloy cure several common ailments. These are considered
homeremedies in many parts of the country. It is a known fact that lots of consumers are using

Basil(Tulsi) formaking medicines, black tea, pooja and otheractivities in their day-to-daylives.

“Medicinal plants are considered rich resources of ingredients that can be used in
drugdevelopment of pharmacopoeial, non-pharmacopoeial or synthetic drugs. Apart from that,
theseplants play a critical role in" the development of human cultures around the
world.Moreover, some plants are considered an important source of nutrition and as a result,

theyarerecommended fortheir-therapeuticvalues”.(10).

Apart from the medicinal uses, herbs are also used in natural dye, pest control, food,
perfume,tea and so.on. In many countries, different kinds of medicinal plants/ herbs are used
tokeepants, flies, mice and-away from homes and offices. Nowadays medicinal herbs

areimportantsourcesfor pharmaceuticalmanufacturing.

“Recipes for the treatment of common ailments such as diarrhoea, constipation,
hypertension,lowspermcount,dysenteryandweakpenileerection,piles,coatedtongue,menstrualdis
orders, bronchial asthma, leucorrhoea and fevers are given by traditional

medicinepractitionersvery effectively”.(11,12).

“A whole plant or plant parts may be medicinally active. Medicinal plants (MPs) are
becomingvery important due to their uses mainly as a source of therapeutic compounds that

may lead tonoveldrugs”.(13).



Bioactivecompounds

“The term “bioactive” is an alternative term for “biologically active”. Hence, a bioactive
compoundis simply a substance with biological activity.Bioactive compounds are essential (e.g.,

vitamins)andnon-essential e.g., polyphenols, alkaloids”,etc.(13).

Bioactive compoundsaremainly foundasfollows:

«+ Flavonoids
< Alkaloids
¢ Terpenoids
+» Glycosides
«» Tannins

« Lignin



Ocimumsanctum:

“Common name: Holy basil, sacred basil Ocimum sanctum (Tulsi) renowned as; “Queen of herbs”,
thelegendary*“Incomparableone”.“The Mother medicineofnature”, isregardedasone
oftheholiestandmostcherished of themany healing and health-giving herbs of the Orient. The cultivation
time is October toDecember. Ocimum sanctum is a herbaceous, multi-branched, annual, erect, softy:hairy,
30-75 cm. highfound thoroughly up to 1800m. Its leaves are elliptical, oblong, acute or obtuse,"entire or
serrate, pubescenton both sides, minutely gland-dotted. Inflorescence is Verticillate and flowers are

purplish, closewhorlin the formof racemes”.(14).
Scientificclassification:

o Kingdom -Plantae

o (Unranked) —Angiospermae
o (Unranked)—Eudicots

o (Unranked)—Asteroids

o Order —Lamiales
o Family—Lamiaceae
o Genus —Ocimum
o Species—0.sanctum

List 1: Compound

Nameofthe compound Molecular MW Peak Area%
formula

Eugenol C1oH120- 164 43.88
Cyclohexane.1,2 4-triethyl- C12H1s 162 15.31
Caryophyllene CisHa4 204 26.53
10:Heptadecen-8-yonicacid, methyl ester,(E)- CisH3002 278 1.02
Cyclopentane,cyclopropylidene- CsH12 108 1.02
Z,Z-4,16-Octadecadiene- C20H3602 308 1.02
Behzenemethanamine,N,N-a,4-tetramethyl- CuHi7N 163 2.04
Pentanedinitrile,2-methyl- CesHsN> 108 6.12




“OcimumsanctumLinn.Havebeenrecommendedforthetreatmentofbronchitis,malaria,diarrhoea,dyse
ntery,skindisease,arthritis,eye diseases, insectbitesandsoon.The O.sanctum
L.hasalsobeensuggestedtopossessanti-fertility,anticancer,antidiabetic,antifungal,antimicrobial,
cardioprotective, analgesic, antispasmodic and adaptogenic actions. Eugenol (1-hydroxy-2-
methoxy-4-allylbenzene), the active constituent present in O. sanctum L. are largelyresponsible

forthetherapeuticpotential”(15).

“Although Tulsi is known as a general vitalizer and increases physical endurance,-it, contains no
caffeine orother stimulants. The stem and leaves of holy basil contain avariety of constituents-that
may havebiological activity, including saponins, flavonoids, triterpenoids, and tannins. In addition,
the followingphenolic actives have been identified, which also exhibit antioxidant and anti-

inflammatory activities,Rosmarinicacid”.(16,17).



Tinosporacordifolia:

T. cordifolia commonly called Giloy/Guduchi is a natural herbal shrub that belongs to
themoonseed family Menispermaceae. Guduchi is a large extensively spreading glabrous,

perennialdeciduoustwinewithsucculentstemsand paperybarkwhich iswidely found inIndia.

Theleavesaresimple, heart-shapedandbrightgreen.Further,itisalternate,estipulate, entire and the

lamina is broadly ovate 10-12 cm long and 8-15 cm broad showingmulticoatedreticulatevenation.

“T. cordifolia (Guduchi) mainly consists of alkaloids, glycosides, steroids, aliphatic
compounds,essentialoils, a mixture of fattyacid, calcium,phosphorous, protein
andpolysaccharides”(18,19).

ScientificClassification:

Kingdom: Plantae

Clade: Tracheophytes
Clade: Angiosperms
Clade: Eudicots
Order:

RanunculalesFa

mily:

Menispermaceae
Genus:

TinosporaSpeci
es: T.Cordifolia
Properties:

e ANTI-CANCER/ANTI-TUMORACTIVITY
o ANTI-TOXINACTIVITY

e ANTI-DIABETICACTIVITY

e IMMUNOMODULATORYACTIVITY

e ANTI-OXIDANTACTIVITY



e ANTI-MICROBIALACTIVITY
e ANTI-HIVACTIVITY




MATERIALANDMETHODOLOGY:
1. CollectionofSample
2. Cleaning&Drying
3. Grinding
4. ChoiceofSolvents
5. Extractionmethod

6. Phytochemicalsanalysisofbioactivecompound

Collectionofsamples:

The dry leaf of Occimum sanctumwas bought from the botanical garden and stems were
harvestedfrom the garden near the location of Munsipulia Lucknow, we picked the leaf of Ocimum
sanctumandstemfromtheTinosporacordifoliabecausethesepartsoftheplantcontainmorephytochemica

Is.
Cleaning&Drying:

After collection, plant leaves and stems.were carefully washed with tap water to remove
dust,debris, and other foreign substances from the plant's surface. After cleaning, the Ocimum
Sanctum leaves and Tinosporacordifolia stems were shredded and dried on blottingpaper. The
primary goal of drying is to eliminate water particles that have accumulated

afterwashing.Afternaturaldrying, samples weredriedforl-2daysat42°Cin a hot air oven.
Grinding:

To extract aqueous -extract, the completely dried leaves and stems were ground into a
finepowder with the help of a grinder machine, and then the powdery material of Tulsi and
Giloy was

weighed-accurately and stored inadry andcleanair-tight glass container.



Choice ofsolvents

Withtheuseof aninstrument, we synthesizedtheextractsusingethanolandhexane solvents.
/ Ethanol(Polar)

OccimumsSanctum

Hexane(Non-Polar)

Ethanol (Polar)

/
T~

Hexane (Non-Polar)

TinosporaCordifolia

ExtractionMethod:

Therearedifferenttypes of extraction methods are used-

1. Maceration.

2. Soakingand waterbath.

3. Soxhletextraction.

4. Vaccumerotor.

5. Microwave-assistedextraction.

Inour work, weusea soxhletapparatusforthe preparation ofcrudeextract.
Soxhlet:

Anapparatus for extracting fats or other materials with a volatile solvent

(thermostablecompounds,lipids,vegetable oil). Continuoushot percolation isanothername forit.

Principleofsoxhlet: theprincipleofsoxhletis basedon Reflux & Siphoning.



a. Roundbottom flask: Weputthesolventinit andheatitfromthebottom throughthemantle.

b. Soxhletextractor:Theevaporatortube,siphoningtube,andthimbleareallpartofacylindricalt
ube. In the extractor chamber, athimble (asample packed in Whatman filterpaper)isput.

c. Condenser:To condense the vaporized solvents,it has a waterintakeandawateroutput.

Condenser Cooling
water

Extractant
. Ppath

Extractor

-Sample

\apor ;
path L

Mantle

Solvent

Fig.1: PartsofSoxhlet

The procedureof extraction:

Firstly,weigh thesample (3 gm) on adigital weighing machine.Allsectionsof thesoxhlet
unitshould bethoroughlycleanedandwiped.A solid material containing some of the desired
components is normally placed within a thimblemanufactured fromWhatman thick filter
paper,which is then inserted into the Soxhlet
extractor'smainchamber. TheSoxhletextractorisplacedontoa flaskcontainingthe
extractionsolvent120ml. Connectthe condenser's waterinlettothefaucet.



Combineallofthesoxhletcomponents,includingthelowersideroundbottomflask,themiddlesoxhlet
extractor,and theuppersidecondenser.Adjusttheappropriateboiling point forethanol (78.37-C)
forHexane(69-C). Push onthe
buttonoftheSoxhletunit.“Thesolventisheatedtoreflux. Thesolventvapourtravelsupadistillationar
mandfloodsintothechamber housing the thimble of
solid. Thecondenserensuresthatanysolventvapourcools,anddripsbackdownintothechamberhousi
ngthesolid

material. Thechambercontainingthesolidmaterialslowlyfillswithwarmsolvents.Someofthedesire
dcompounds will then
dissolveinthewarmsolvent. WhentheSoxhletchamberisalmostfull,thechamberisautomaticallyem
ptiedbyasiphonsidearm,with the solvent running backdown to thedistillation flask.Thiscycle
maybeallowed torepeat manytimes, overhoursor days.Duringeachcycle,aportionofthenon-
volatilecompounddissolvesinthesolvent. Aftermanycycles,thedesiredcompound isconcentrated
in the distillation
flask. Theadvantageofthissystemisthatinsteadofmanyportionsofwarmsolventbeingpassedthroug
hthesample, just one batch of solvent is recycled.Aftercompleteextractionsolventis
removed.Thenon-solubleportionofthe  extractedsolid  remainsinthethimble,and isusually

discarded”(20).



Phytochemicals AnalysisofOcimumSanctum&TinosporaCordifolia:-

Qualitativetests: -phytochemicalsscreening

“The concentrated residues from the acetone extracts were used to detect the secondary plant

metabolitesincludingalkaloids,flavonoids,steroids,saponins,glycosides,phenolicsandtanninsusi

ngstandardmethods with some modifications”.(21).

Samples,(stem& leaves)

'

!

TinosporaCordifolia

l
l l

!

OcimumSanctum

l

l

l

T.Cordifolia +Ethanol T. Cordifoliat+Hexane

O. Sanctum+ Ethanol

O. Sanctum + Hexane

Flow chart 1: phytochemicalsscreening




1. Testforsaponins(Frothingtest)

Saponins are naturally occurring chemicals found in legume plants' whole cell structure.
Saponins are acomplex and chemically varied collection of chemicals that get their name from

their capacity to producestable,soaplikefoams inaqueous solutions.

Saponin is a bioorganic molecule derived from medicinal plants with a large molecular weight
and anaglycone (water non-soluble component) nucleus containing 27 to 30 carbon atoms, as
well as one or twosugarmoieties (water-solublepart) containing atleast 6or 12 carbon atoms,

respectively.

“Manyscientistsandresearchersmayperceivetheintricacyofsaponinchemistrytobeabarriertounder
standingthe relationshipbetweenthe chemicalstructure andits  medicalorpharmacological
action”.(22-24).

Categories of Saponins:

Saponins
A 4
A y
Triterpenoidsaponins SteroidSaponins Alkaloidsaponins

v

A

MonodesmosidicTr Bidesmosidic
iterpenoidsaponins Triterpenoid

Figure2:Categoriesofsaponins.
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Uses:

Saponins decrease bloodlipids, lowercancerrisks,and lowerbloodglucoseresponse.A high
saponin diet can be used in the inhibition of dental caries and platelet aggregation,
inthetreatment of hypercalciuriain humans, andas an antidoteagainstacute leadpoisoning.

Testprocedure:
Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry.Saponi

ns weredetermined by dissolving (500ul)ofcrude extractineach test tube.then 3 ml hot distilled
water was added, and the mixture was agitated for one minute, resulting inpersistentfoaming,

indicating thepresence ofsaponins(25,26).

2. Test forFlavonoids(Cyanidine test):

Flavonoids are polyphenolic chemicals that are classified as flavones, flavanones, catechins, and
lipoxygenaseand are catalysed by Ca+2-ATPase, xanthine oxidase, and phosphodiesterase. They
also play a function in theregulationofvariousanthocyanins.

Flavonoids of various kinds contain hormones such as androgens, estrogens, and thyroid
hormones. In terms ofpharmacological effects. Flavonoids have a-wide range of pharmacological
and biological functions, as well aspharmacological and biochemical effects that inhibit a variety
of diseases. They appear to have a lot oftherapeutic potential. Aldosereductase,cycloxygenase, and

otherenzymes(27,28).

Classificationof flavonoids:
1. Flavones

Flavonols

Flavanones

Flavanonols

Isoflavones

Catechins

Anthocyanidins

SV el SR

Chalcones



Chemical structureofflavonoids:

Their basic structure is a skeleton of diphenylpropane, namely, two benzene rings (ring A and
B, seefigure) linked by a three-carbon chain that forms a closed pyran ring (heterocyclic ring

containing oxygen,theC ring) with benzenicA ring.Therefore, theirstructure is also referred
toasC6-C3-C6.(29).

Benzene ring

Closed pyran ring

Benzene ring

Image 1: The basicskeleton structure offlavonoids, themostabundantpolyphenols inthe
human diet.

UseofFlavonoids:

e Flavonoids aid in cellular activity regulation and the battle against free radicals that cause
oxidativestress in‘the body. In layman's words, they aid in the effective functioning of your

body while alsoshieldingitfrom everyday pollutantsand stressors.
e Flavonoids are potent antioxidants as well. Antioxidants aid in the fight against potentially
hazardouschemicals that may enter the body. Antioxidantsare produced naturally by your

body, but they canalsobe found in darkchocolate, lentils, andavariety of fruits and vegetables.

e “One of our body's immunological responses is inflammation. Allergens, bacteria, toxins, and



otherirritants can cause inflammation, which can lead to a variety of unpleasant symptoms.

Flavonoids mayassistyour body in suppressing the inflammatoryresponse, thereby reducingthe

symptoms”(30,31).




TestProcedure:

Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry.Flavon
oidsweredeterminedbydissolving(500ul)ofcrudeextract&2mlconcentratedHCLineachtest
tube.“Aspatula fullofmagnesiumturningswasaddedand themixturewas
observedforeffervescence.A brick red colouration observed indicatedthe presenceof
flavonoids”(32,33).

Testforsteroids(Lieberman-Burchardtest)

“A steroid is a biologically active organic compound with four rings arranged in a specific
molecularconfiguration. Steroids have two principal biological funections: as important
components of  cellmembranesthatalter ~ membranefluidity; .and as  signalling
molecules.Hundreds of steroids are found in plants, animals and fungi. All steroids are
manufactured in cellsfrom the sterols lanosterol (opisthokonts) or cycloartenol (plants).
Lanosterol and cycloartenol arederivedfromthe cyclization of the triterpene squalene.The
steroid core structure is typically composed -of. seventeen carbon atoms, bonded in four
"fused"rings: three six-member cyclohexane rings (rings A, B and C in the first illustration)
and one five-membercyclopentane ring-(the Dring).Steroids vary by the functional groups
attached to this four-ring core and by the oxidation state of therings. Sterols are forms of
steroids with a hydroxy group.at position three and a skeleton derived fromcholestane.Steroids
can also be more radically modified, such as by changes to the ring structure, for
example,cutting one of therings.Cutting RingB produces secosteroidsoneof which is vitamin
D3”(34).

Uses:

asthmaand.chronicobstructivepulmonary disease(COPD)

hayfever.

hivesandeczema.

painfuljoints or muscles — such asarthritis, tenniselbow and frozenshoulder.
paincaused byanirritatedor trapped nerve— suchassciatica.
inflammatoryboweldisease— suchas Crohn'sdisease.

Lupus(35,36).



TestProcedure:
Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry.Steroid

sweredeterminedby dissolving(500ul)ofcrudeextractdissolvedin0.5ml of dichloromethaneto
give a dilute solution andthen0.5 mLof aceticanhydrideadded,followedby three

dropsofconcentrated sulphuricacid(37).

4. Testfortannins(Ferricchloridetest)
“Tannin, also called tannic acid, is any of a group of phenolic compounds in woody flowering

plants thatare important deterrents to herbivores and have several industrial applications. AsS
secondarymetabolites, tannins are sequestered in vacuoles within the plant cell, which protects the
other cellcomponents. They occur normally in the roots, wood, bark, leaves, and fruit of
manyplants, particularlyin thebark of oak (Quercus) species and in sumac (Rhus) and myrobalan
(Terminalia  chebula). They  alsooccurin  galls, pathologicalgrowths  resulting
frominsectattacks. Commercial tannins typically are pale yellow to light brown amorphous
substances in the form ofpowder, flakes, or a spongy mass. They are used chiefly in tanning
leather, dyeing fabric, and makingink andin various.medicalapplications. Tannin solutions are
acidic and have an astringent taste. Tannins are responsible for the astringency,colour,and some of
theflavours in blackand green teas”(38).

Uses:
Food industry
1. Tannins are the secondary metabelites present in a substantial amount of plant-based food

products.Duetotheirpositiveeffectsonthefoodasantibacterialandantioxidants,theyarethemajorco
nstituent of foods.

2. Tannins are used as food preservatives, packaging materials, and food enhancements owe
totheirprotective nature.

Foodpackaging
3. Currently, most of the food items available in the market are wrapped in packing materials

whichare plastic, polyethene, low-density polyethene (LDPE) and linear low-density
polyethene(LLDPE)due to their lightness, inertness, and easyavailability.

4. Infact,packagingincreasestheshelf-
lifeandpreventsphysicaldamage,contamination,anddeteriorationgivenenvironmental

contaminants(39).



TestProcedure:

Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry. Tannins
weredeterminedbydissolving(500ul)ofcrudeextractandaddedtoatubecontaining 20 mL
ofboiling distilledwaterand then boiled foran hour.Afew dropsof ferricchloridewere
addedandallowedtostandfor propercolourdevelopment(40,41).

. TestforAlkaloids(Dragendorff’stest)
“Alkaloid,is any of a class of naturally occurring organic nitrogen-containing bases. Alkaloids

havediverse and important physiological effects on humans and other animals. Well-known
alkaloidsinclude morphine,strychnine,quinine,ephedrine,and nicotine.Alkaloids “are found
primarily in plants and are especially common in certain families of-floweringplants. As many
as one-quarter of higher plants are estimated to contain alkaloids, of ‘whichseveral thousand
different types have been identified. In general, a-‘given species contains only a
fewkindsofalkaloids,thoughboththeopiumpoppy(Papaversomniferum)andtheergotfungus(Clavi
ceps)each containabout 30 different types.Certain plant families are particularly rich in
alkaloids; all plants of the poppy family (Papaveraceae)are thought to contain them, for
example. The Ranunculaceae (buttercups), Selanaceae (nightshades),andAmaryllidaceous
(amaryllis) areother prominent alkaloid-
containingfamilies. Afewalkaloidshavebeenfoundinanimalspecies,suchastheNewWorldbeaver(
Castorcanadensis)and poison-dartfrogs (Phyllobates). Ergotand a fewotherfungi also
producethem”(42).

Uses:
. They may act as reservoirs for protein synthesis. They may act as protective substances against

animal or’insect attacks. Like hormones, they may function as plant stimulants or regulators
inactivitieslikegrowth, metabolism and reproduction.
Ortheymayfunctionasdetoxicatingagentsbymethylating,condensing,andcyclizingthecompounds

whoseaccumulation might otherwise cause damage to theplant(43).



TestProcedure:
Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry.Alkaloi

dsweredeterminedbydissolving2mlofcrudeextractandaddinga fewdropsofDragendorff’s s
reagent along thesideof the test tube.Formationof an orange or orange-reddish

brownprecipitateindicatesthepresenceof Alkaloids(44).

. Testforcardiacglycosides

“Cardiac glycosides are found in several plants, including the leaves of the digitalis’(foxglove)
plant. Thisplant is the source of this medicine. People who eat a large amount of these leaves may
developsymptoms ofan overdose.Long-term (chronic) poisoning can occur .in people who-take
cardiac glycosides every day. This canhappen if someone develops kidney problems or-becomes
dehydrated (especially in the hot summermonths).This problem usuallyoccursinolder
people.Cardiac glycosides are medicines for treating heart failureand certain irregular
heartbeats. They are oneof several classes of drugs used to treat the heart and related conditions.
These medicines are a commoncauseofpoisoning.Cardiac glycoside overdose occurs when
someone takes more than the normal or recommended amount ofthis medicine.This can beby

accident oronpurpose”(45).

Uses:
They are chemical compounds responsible for the”poisoning of livestock and the treatment of

congestiveheart failure. Extracts or latexes of/cardiac glycosides plants have been applied to

poison arrows in Africa,Asia,and SouthAmerica for usein huntingand fighting(46).

TestProcedure:
Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry.Cardiac

glycosidesweredetermined by  dissolving  (500ul)of  crudeextract  dissolved in
2mLglacialaceticacidplusonedropof

ferricchloridewasmixedwithaplantextract. With1mLofconcentratedsulphuric acid, the setup was
kept
simple.Thepresenceofcardiacglycosideswassuggestedbytheemergenceofvioletandbrownishring
sbelowtheinterface, followedby the formationof agreenish ringinthe aceticacid layer(47).



7. Testfor Phenolics

“Phenolics are aromatic benzene ring compounds with one or more hydroxyl groups produced
byplants mainly for protection against stress. The functions of Phenolics compounds in plant
physiologyandinteractions ~ withbiotic ~ and  abioticenvironments  aredifficult  to
overestimate.Phenolics play important roles in plant development, particularly in lignin and
pigment  biosynthesis.Theyalso  provide structural integrity and  scaffolding
supporttoplants.Importantly, Phenolics phytoalexins, secreted by wounded or otherwise
perturbed plants, repel or killmany microorganisms, and some pathogens can counteract or
nullify these defences or even subvertthem totheir advantage”(48,49).

Uses;

1. Phenoliccompounds,ubiquitousinplantsareanessentialpartofthehumandietandareofconsiderablei
nterest dueto their antioxidantproperties.

2. Fruits,vegetables and beveragesarethemajor sourcesof phenolic compounds inthe human diet.

3. The food and agricultural products processing industries generate substantial quantities of
phenolics-richby-products, whichcouldbevaluable naturalsources ofantioxidants(50).
TestProcedure

e Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry.

e Phenolics weredeterminedby dissolving (500u1)of crudeextract dissolved
e To 1 mL of the plant extract, one drop of 5% FeCI3 (w/v) was added. The formation of a

greenishprecipitateindicated thepresenceof phenolics(51).

8. Testforcarbohydrates(Benedict’stest)

Carbohydrates are the  condensation products of polyhydroxy aldehydes or polyhydroxy
ketones andtheir derivatives. They contain carbon, hydrogen and oxygen, in which the ratio of
hydrogen. andoxygenis generally2: 1.Usually most carbohydrates are crystalline, water-
soluble, neutral compounds, but a number ofthemareacidic such as pectic acid, gluconic acid,

alginicacid etc



Due to the presence of free aldehyde and ketonic moiety, the monosaccharides are highly
reactiveshowing several chemical and physical properties, while disaccharides and
polysaccharides arelackingin such properties.

Uses:

The main role of carbohydrates in our diet is to produce energy. Each gram of carbohydrates
providesus with about four calories. Carbohydrates also act as a food store. Our bodies also
store carbohydratesin insoluble forms such as glycogenor starch.

This is because these two carbohydrates are compact. Carbohydrates are also-combined with

nitrogentoform non-essential amino acids(52).

Testprocedure:

“Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry.Carbo
hydrateswere determined by dissolving (500ul)of crude extract dissolved. A few drops of
Benedict’s reagent were added to a 2 ml portion of the various extracts, boiled in a waterbath
for5 min, cooled and observed fora reddish brownprecipitate”(53).

Testforterpenoids(Salkowski'stest):

“The terpenoids constitute the largest class of natural products and many interesting products
areextensively applied in the industrial sector as flavours, fragrances, and spices and are also
used in perfumeryandcosmetics.Many terpenoids have biological activities and are also used
for medical purposes. In higher plants, theconventional acetate-mevalonic acid pathway
operates mainly in the cytosol and mitochondria andsynthesizessterols, sesquiterpenes and
ubiquinones:inthe plastid, the non-mevalonic acid pathway takes place and synthesizes hemi-,

mono-, sesqui-, andditerpenesalong with carotenoids and phytol tail of chlorophyll”(54).



10.

Uses:

Terpeneisalsoused toenhanceskinpenetrationand preventinflammatorydiseases.
Modernmedication useslargescalesof terpeneforvarious treatmentdrugs(55).
Testprocedure:

Tobegin,takefourtesttubesproperlywashthemwithdistilledwaterandthenallowthemtodry:Terpen
oids were determined by dissolving (2ml) of crude extract treated with 1ml
chloroformfollowedby afew dropsof concentratedsulphuricacid.Areddish-brown precipitate
producedimmediately indicatedthepresenceofterpenoids(56).

Testforaminoacidsandproteins(1%oninhydrin solution):

Amino acids play several vital roles in the central metabolism.of plants. Essential amino
acids(EAAs),notably lysine and methionine,cannoetbe synthesized byhumans or animals,
andmustthereforebe acquiredviafood
sources.“Aminoacidshavevariousprominentfunctionsinplants.Besidestheirusageduringproteinbi
osynthesis, they also represent building blocks for. several other biosynthesis pathways and
playpivotalroles during signalling processesas wellas inplantstress response.In general, pool
sizes of the 20 amino acids differ strongly and change dynamically depending on
thedevelopmentaland physiologicalstate oftheplantcell”(50).

Testprocedure:

“To begin, take four test tubes properly wash them with distilled water and then allow them

todry.2ml of the filtratewas treated with2-5 dropsof ninhydrin solution placed ina boiling
waterbath for1-2minutes and observedfor the formation of purplecolour”(57).



RESULT&DISCUSOION:

(1) Collectionof samples:-OcimumSanctum&TinosporaCordifolia




(3). Choiceof solvents:-WechoseethanolandHexane for the extraction procedure

furtherchemical analysis.



(a). Saponins:

Foam is present in all fourtest tubes, indicating the presenceof saponins.

(b). Flavonoids:

led OcimumSanctum-+Ethanol&OcimumSanctum+H

Fig.5: Test forFlavonoids (Cyanidine test)



(c). Phenolics:

Inall fourtest tubesgreenish precipitate indicatedthe presenceof Phenolics.

colour.
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Fig.7:Testfor aminoacidsandproteins(1% ninhydrinsolution)



(e).Terpenoids:

ThetwotesttubesofOcimumsanctum(Ethanol&Hexane)producesreddishbrowncolorandT.Cordifolia

producesno colour.

Fig.8:Test forter

(). Alkaloids:

OcimumSanctum(Ethanol&Hexa

colour.

Fig.9:Testfor Alkaloids(Dragendorff’stest)



(9). Carbohydrates:

Ocimum sanctum two test tube Ethanol & Hexane produces reddish brown precipitate and

TinosporaCordifoliatest tubes produces no precipitate.

.
&
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Fig.10:Test forc%&?d%gr%%i;enedlct stest)
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(h). Cardiacglycosides: %f
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IntesttubesofOcimumsanctum(Ethanol&Hex ‘ntig/iyésgoodemergenceofvioIetandbrownishringsbelow

theinterface as compare to theTinosporaCordifolia.

Fig.11:Testforcardiac glycosides



(). Tannis:

The two test tubes of Ocimum Sanctum (Ethanol & Hexane) producea blue-black

colourationindicatingthepresenceof tannins.And T. Cordifolia produces no colour.

21120A08
2510

Fig.12: Testfortannins




(j)- Steroids:

Inalltest tubes,a blue-greencolourationindicated thepresence ofsteroids

Fig.13:Test forstero ‘man-Burchard test)



Table 1: Resultof Present andAbsentof Bioactive Compound

Phytochemicals

O.Sanctum+Ethanol

0O.Sanctum+Hexane

T.Cordifolia+Ethanol

T.Cordifolia+Hexane

Flavonoids + + - -
Saponins + + + +
Tannins + + - .
Steroids + + + +
Alkaloids + + - -
CardiacG + + + +
lycosides
Phenolics + + + +
Carbohydrate + + - -
Terpenoids + + - -
AA & Protein + + - -

1. Drug Discovery and Development: The exploration of bioactive compounds in medicinal

plants could lead to the discovery of novel drugs or therapeutic agents. As traditional

medicine gains recognition and acceptance globally, there is a growing interest in identifying

natural compounds with pharmacological activities(58).

2. Alternative Medicine and Traditional Practices: Research on medicinal plants aligns with

the growing interest in alternative medicine and traditional healing practices. Understanding

the bioactive compounds present in plants like Ocimum sanctum and Tinosporacordifolia

could validate their traditional uses and provide scientific evidence for their efficacy(59).




Pharmacological Applications: The bioactive compounds identified through such studies
may have various pharmacological applications, including antimicrobial, anti-inflammatory,
antioxidant, antidiabetic, and immunomodulatory properties. These compounds could
potentially serve as leads for the development of new drugs to combat various diseases(60).
Nutraceuticals and Functional Foods: Extracts or compounds derived from medicinal
plants can be used in the formulation of nutraceuticals or functional foods with health-
promoting properties(61).

Bioprospecting and Sustainable Resource Management: Investigating the bioactive
compounds in medicinal plants contributes to bioprospecting efforts“aimed at identifying
valuable natural resources. Sustainable harvesting and cultivation practices can be
implemented to ensure the long-term availability of these plant species while preserving
biodiversity(62).

Phytochemical Analysis Techniques: Utilizing techniques like Soxhlet extraction for
characterizing bioactive compounds provides valuable insights into the chemical composition
of medicinal plants. This understanding is crucial for the standardization, quality control, and
reproducibility of herbal products(63).

Collaborative Interdisciplinary Research: Studies on medicinal plants often involve
interdisciplinary collaboration between botanists, pharmacologists, chemists, biochemists,
and other specialists(64).

Public Health Impact: The development of new drugs or therapeutic agents from medicinal
plants could have a significant impact on public health, particularly in regions where access
to modern healthcare is limited. Affordable and accessible natural remedies could help

address healthcare disparities and improve health outcomes(65).



CONCLUSION:

Inthepresentstudy,Ocimumsanctum&TinosporaCordifoliaisamedicinalplanthavingvarioustypes
of compounds. The different bioactive compounds, including alkaloids, steroids, glycosides,
tannins, etchavebeen discussed.(66). The present review spotlights the study & presence of
Bioactive compounds. It has been used successfully
inAyurvedicmedicinefromtheancientera,anditsproductsareusedfortheirbettereconomicandthera
peutic utilization.(67). In this regard, further studies need to be carried out to.explore T.
Cordifolia &Ocimumsanctum.The crude drug (stem & leaf part) was successfully extracted by
Soxhlet assembly using various
solvents.PreliminaryphytochemicalsanalysisofdifferentextractswascarriedoutUsingseveralcolo
ursandprecipitate chemical reagents as per the described method & we got positive results

which are shown in the giventable.
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