PHARMACOGNOSY:-II

UNIT 3 NOTES

PHYTOCONSTITUENTS

e Terpenoids
e Glycosides
e Alkaloids
e Resins
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(reneraL  InTRODUCTION

PryToconsTURNTS

® Phytoconshituents are  notural  chemim] mpoundg found in  plants.

® These bioadive substunes @nbibue to plants  therapeutic and
Pha:mmlogfml pwped'fes and are wldely user| in medlicine ,
(smehs £ Other Indughies .

® Examples ©  Alialoid, Glycsides, Aawancick ele,

TsolAmoN

® Tcolahon Of phyloonshients [nvoves the extiradion and punficchon
of bioactive (@©mpounds from plant mafeiald suh s lewes
foots , stems, seads or flowers -

o The pwees K &senfiol in phamacognosy 05 shdying. the - pmpeshes
Of these @mpounds < their potenhiol uses in mechidne , @smehcs
and other  industeies .

JDENTIFICATION

o Toentifihon oF Phqloecngﬁh:aﬂs involues ~ clefesmining, fhe ~ poesence {’.
charadesistics of Woadive  @mpounds  fn  plant M& . usin

Uorioug  physicol, chemical and - analyhical +echn|‘q.ues,

AnpLusis

-wf-\na!qsis of phytoconghiuents  involues qmlﬂoh‘w £ quanh}abbe
eaminohion OF  bicadie  @mpounds In  plants b understand]
their - @mpagihion Using. Vonous anolyhtol  tehnigues e dnmmhgmphy,
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TerPeNOIDS

o Tempenoids , oleo known 08 fopvenoids , afe lomy £ dliterse Clos
of rolud @mpunds dedived foom Fue aon sopsene units
C Ghe)

* [hey or (. up Of phytoonghivenis found [n nahure 2
e’{ f?:if ‘9’“ charadeht  cromos , flowourz and  Culosg

oF manq plants -
o Tewenoids Qre synthesized fhmugh Acelake - Meualonale Rxlhum/

Classifimtion OF Terpenoids,
Terpenoids an be classifie] bated on e Number of isopoene ynits:

e Monotepenoide (Ce)  * Two isoprene Un's

® Scsqui%e:pmnid& CGsy © 3 n "

® Ditepenoids ( () * 4 " "

* Tteeoids ((0) = & v "

o Telmtemenolds ( (o) ° & 0

® Riyterpenoids (Cowo) * More than8 Isopvene wnity

Funchion In Plantg

o Help in defenge Mehanism

® Responsible fos sents and flawouss -

® Procursos to  hoomones  like gibberelll‘n%

® Some are alzo pab‘r of plant cell membmunc,
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Phum\ucdoqlcol Properties
Terpenvidg exhblk 0 wide range of bidlogical - adivifis

moking, Hem cwucial 10 medicine .
e Antmaubal : Aremisinin | ’thrml

® Anhi- Inflommoltsy * boswellic add
® Anhanes  taxok

o Anhoxidont @ corotenicls
® Hypolipiclemic - squalenc.

Tereenows TN SYungus
® Menthol
® (itrol
® Aremisinin
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@ [Menro. |

o Menthol 12 naturlly oceuting. @mpound found in the ail of
certoin mint Species  2uch 08 pippemint , specmink elc.
o Biolcgn‘cu! Qure: Tt i3 oprained fsom oilk OfF Mentha Prerta
and Mentha spiccta < bdonga o Labiatae
Fumill.{

Isoumon OF MENTHOL
o Menthok iz typially foloked foom eseentil ofls Obfeined fiom

mint  Species . |
o T iy isolobed of extucted via 2 methods : Hyolredistillahon of Steam

dighllakion .

Steam Dishllabon e flesh 0% diied pippermint leaes are subjected
fo steam dishllation 1o exiodt essential ofi3.

o Thix puocess (NVolues passing. geam through
the plant matedal , whith vopomizes the
essenhal ails , induding, menthol .

o The vaposized Olls are then (ondensed back

Steam (ontaining. ot hiquid tomm
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Cryglollrzaion The condensed hquid onlolning. menthol , 12
aoled 1o low femperatures .
* As the temperature dedfeoses , menthdl
ygtalizg, out of the soluhon. |
® The oysole are separated fiom emaining,
liguid by fechniques like fitrahon O¥

cenmﬁlqdion ;

Rurfiohon (optional) © Further pusficahon can be clone uaing,
recrynllizahion - Solvents lie ethanol
or aclne.

ToenTFICATON OF MENTHOL

o few diopg of <ample s Mixed wih 5 mi of nitc acid andl
hentedd on woter bath -

® Rlue (lou is developed within S minukes

o Alier comdime it beumes Uellow which indicates the  prsen
of menthol .
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Anausis OF MenmHOL

o Meninol i2 mainly analysed using, Thin Layer Chromabogaphy .
® Tt inuolues %lhul{n% gleps, . t "

© _Moterils, £ Rengenls

® TIc Plate: Silica ﬂe} cooked plake

o Sample : Menthol

Standard : Puse Enersfemmn Menthod

e Detecting. Pgent - Puse Featho) 1 7. Uanillin- Sulphusic acid feagent
Stationary Proge  Silig gdr&

o Mobile Phage: Pure (howoftom

@ Proceowre

e Dicolve the menkol 2ampic in o fuitable golvent &uch os  Methano]
o prepore O dilute  soluhon .

o Apply -2mall, onentoted  goks of  somple € Slandard  &dubion
1-9 om Obove fom T poke bokom of Tic ploke.

e Place the TWC plc_dc in a chamber @nkaining golvent

o Alow the sivent fo trovel up the plate unhil Ik feaches  3J4*
eignt of pote .

® Dry the Pla}t |

* bpose iF o 'defech'n%. ageﬂ 20 thot meniol apols Wil apper.
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® Anawss
o Meaguie the Re Ualue (Retenten Fach) of he Spols °

Diganee _traveled by the compound
Distance traweled by the solvent

Re =

o (ompare the R Value of sampe 2 gandard -
® Pure menthol fypiclly hase Re Ualu oF 048~ 0€2
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@[Cireat ]

e (ol 1> @ naturally Occuzing. terpenc compound madnly fund fn
e olls OF vaious plank, Sudh os lemongzom € Clirous Buits
llke lemon and Oronges

o Bfo\orafcol Souwrce : T 3 obined flom olls of  Cymbopo

flexuosus , ¢ marhinj bdongg b Graminas,
family .

Jsowanon O CQRAL

® (itral in mainly isoloted fsom lemon -guoss ol h fradionay
dishlahon - : & "

@ Lemongm oil, which ontainy citml 03 major  mponent
(s subjeted 10 fractional dliglaion .

o Thig tehnique Separcke the @mponents  bosed on thepr
bailing. points

® (itrol , wih a hfcdher bo%linca_ point fhon  Many othes components
s Qlleded In a geparate  fiadtion .

TOENTFICATION OF [nRAL

The powene of cirol @ be defeded by {%uowlng. o teds
@ An alohdic Dluhon of Sudan T s added fo the ted zample .
An apperonct of fed @iowr Indiotes peeence of  cital,
@ A dup of tincure akane & oddd fo fest Rample , fedl @iour
ndicates  presonce of chal .
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ANAWSIS OF (TRAL

Gal con be anﬂ]gﬁed Usina. Thin  Layer Chvomd'l)gsaphy
* Somple Poeparation 1:?,0{‘ citral 12 disoloed in 1ml of metharol
® Standard Sample : Cilr
® Stohonary Phose ° Silica gel -&
&
@

Mobile Phose - Pure Chlosofosm

Dei?din& ﬂgen’r . 2.4 dinitropheny) hydrazine rmg.en’r
® (our spots * Yellow fo omngu
® Rf Volw @ 0]
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G [ Artemisinin_|

Aremisinin i3 q potent antimalmial  drug.  desived fom the
Sweet womwoed plant .

Biolo%l‘cul Swiee: Tt (2 denved fsom the hesp Artemisia anned
(sweet Warmwood ) 4 beloncds to {Eunl‘lt{
Adraceae .

Tsoanon OF ARTEMISININ

o Tsolakion of Aemisinin involues follaning, Seps
o The leawes of artemcia annua are hmﬁéﬁed and chied l'mmedlhldy
at the peak of atemisinin  @ntent | often durin?. ﬁowemhgn Staga..
® A sutoble solvent xuch 0y ethonol , methanol 0  hexane (s
ued to exrad aremisinin fsom dsied Jeawes .
* Exudion i€ pesfoomed uging. Soxnlet Brudion 0w Supeaitics
Awd Exmdion .
o Afer the Crude exract 13 Oblained | purificaion methods &uch
08 @umn chomatogauphy o5 arysallizaion are - employed
t lgolake pure artemisinin .

ToenTiEICATION OF ARTEMISININ

* Atemisinin g mainly identifed by apediosopic. techntpes , howeses
some chemicl  fest like Pesoricl Test 12 used o fis Identifizibion _

o Add a amoll amount of sompe b o test fube confcuning,
Potaissium- lodide soluhion . fsmahion of yellow- brwwn @lowy
due to relage of lodine deted the preene Of  pexoxide Grous
Which are charadesishe of  ademisinin |
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ANALUSIS

Attemisinin - are mainly  analysed %rouﬂh Thin Lower Chmma!oﬁurapny
® Sample Pﬁepaluhbnﬂmg_ of Ademignin dlissolved In Methano!
® Standard Sample @ Rue  Asemidinin
® Stahonary Phase @ Silica- gel 6
®
®

Mobile Phose © Hexane : Ethyl Aetate (F0:30)

Detecling. figent - p- Anisaldehyde spoay agent
o R¢ Vaw - 03-074
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GiLYCOSIDES

® Gllyasides are organic (mpounds 10 which 0 Sugar molecule
(gywne) s chemially borded to @ non- sugar component

(aglqcone) ‘|‘hf0u9.h a glqcosfdu‘c bond . »
® The guane @n onsist 0F g single sugar group Cmonosachomcs)

oF Severd) suger goup? Coli(f}(mctham‘dé).

Grycosioes In Our SULLABUS
® Glyoyrhelinic Acid
® Rulin

NOTES : IMPERFECTPHARMACY.IN



@ [ GrLycvrrueTINIE Acio |

Glycymehnic Add 13 0 bioadie ©Mpound  clestued fom
hydrolyais of Gilyoy mhizin , which  poseesses, Some anki- alrergit.
antibadenal and antiviral  propeses .

Biologl'cul Source . Tf s obtained from the rooks of Gy Glycymhizg
glabrd bdongfng. fo l.egumu’nosac Famih{,

Tsoamon OF GrvcyRrHETNIC ACID
e The lfaruom‘oe oot ( Glycymhiza Glabra) 13 dnidd , %mund ard
exiaded using. Q Ruitbble Solvent such 08 waker , ethanol
05 mMehanol to obtain a code extrack wch i glyymhizin .
e The oude exdrad iz then -hydrolysed to
81% Queymhehinic acid.

ToennricatoN OF (vCYRRHETINIC AciD
(alyyrenetinic acd @n be idenhfied  U&in Fallowl'n% fesis -
@ T gives feddiah - brown  Colour with sulkmic acid
@ libemann Tet © Dissolve the  &ample in chiovofoym and add o
few drops of acehc anhydaict and  oneenirated
sulfemic acid . A qeeni$h- blu @ous development-
Indictes the pmesence of Qeymhehinc acid
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AnAwstS OF GuycyrrrETINIC A

Gilyeyrthetinic Acd  an be onalyged U&Ih& Thin Layer Chromatogaph
o Sample Preparation © 1 ml OF Qlycyrthehinic acd 1 disolved 1n 1

ml of melol @ Chlosofoom (4:1)

Standasd  Sample * Gilyoymhehinic Acicl
Stofionary Phase : Silica %el- G
Mobile Phase : Toluene: Byl aclate: Gilaciol aeht add (ns:#5:058) .
Deteting, Agent - 17- vanillin - Suphunc acd fecgent:

Re Value : 044
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@[ Rutn |

Rutin 1s a flavanoid gjq(osl'dc, 0 plont- desived ompoundl

thak s ©@mmonly found Uity of  frwts .Ueradoue& and

p\an’rs.

550\091‘(:0! Sowe | Tt iz obhined foom dndd food %;cuh& of
Faﬂopwum esculentum  belongs o - folygoracead
family .

Teoanon OF RumN

® Dy ¢ guind gerol parts OF seeds of RJgnpvmm equlentum Info
a fine  powder

o [xiract the powdesed matenal ual'n% Fo). ehonot or metanol
in a Lonhiect apparohus .

o Dissalue the ude eodt in woker and pafiem  liguid-  liquie]
“exiacion wih eyl aetae to sepamte impuaities

e (Use column chomahgoaphy 1o iclafe utin.

o (oot ulin- 51 foadions, and - recrygtollize uging. ebhanl
Or Oefone- water mixures fo oblain  pure subn.

ToentincAnoN OF RumN

Rutn cn be idenbfed by fallowing, fests :

© On freoling, an  aqueows Adubion of " wuin with Remic chiaidc  olubian,
a dok Goeen (olour Opperit -

@ On hmb'ngﬂ an aqueows  Roluhon of suhin with lead acetate
an omnge Yelow precipitoke 13 fosmed ,
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Anawsis OF Ruomy

Rulin an be anall#aed Uging, Thin  layer Chomakoggaaphy -

* Sample Preparalion : Dissolve 1m% of Rubin fn 1 mi of methano

Stationary Phase : Silia

gel -G

Mobile Phase : 107- qquous Soclium Chlovicl Loluhon

Standard = Rubn
Rf Walw : 043
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ALKALOIDS

® Alaloids are large gioup of notwally oawing. organic compound
thot mosty @nlain  basic nifogen aloms .

® The tem olkoleid wos (oined by W- Meissner 1p 1809 .

® The fund pimasily i plants and known fos thely potent
Phid&imogl'cdl efcts In humang and plests  onimls .

® They include well known gubstanes ke Cafiene, nNiohhe, Mosphing

nine £ @deene .
4 ‘[;[:'q often have bilter fogte and are used |n medicingl, aﬂri(ulhira]
and various Ofhes industaes clue fo their phasmacdogial - propesties
Such as Pou'n wlief , simulahon and onhbactenal effect .

Awkarons IN OuR SyuAgus
Atropine
Quinine
Recerpine
(affene

®* ° @ O
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Q)] | ATROPINE

PHTopim 13 a medioton that 13 primasily used a3 an anh‘chch'ner%t'c

O(acnl’. It wosks by blocking, e achon of  Gelylcholine . A

Newotransmitter . a} moxauinic vewphwss in the body

Biologica] - Sousce - Atopinc 12 a fropanc. alkaloid obkalned  fsom
fiean ov diied lewer and flowesing. tops of
Atpa belladona  belongs o famity olanaceas..

Teowrnon OF ATROPINE

® Harvest the leaves o5 woots of plant  Atopa Belladona , ag ihcq
ntain e highest oneentrofion of alropine .

* Now etract the dy powder with diluke acd Clike Hcl) o
form  water <oluble alropine  salts .

* Add an olkaline Solbon - ammonia) to @mert alopine
o it fre bcge

o Oyrad the fxe base using. an omonic Llvent ke ehes ox
Chomofoom | "ﬂ“ L

e Eugosale the Wlient and faysiolize - dhopine for - pusly

Toennricanon OF  ATROPINE

® Atopine i3 idlentified Jrhmja: Uttalin - mowin fest

o Take zmall quontity of e solid olopine and add 2 clops
of onentraled nitsic acid i an evapmaling. dsh .

® Evaposated to drynes on woler bath.

® Now oliggolve the fesidue n {ml of acetone .

® Add fw diopz of foely prepared alcoholic potassium hyctronids
soluhion . Viglet @lour development nfims, pseence of clhopine
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ANAWSIS OF ATROPINE

Awopine @n be analysed usin% Thin Layer  Chromahgmaphy

® Somple Preparation 1 mg. of Alwpine i dissolved 1n

1m of dhiosofosm -

o Stardard Sample *  Alnpine

Stahonary Phase - Pre- oked sllica

Moﬁltw’z'ﬂ% * Toluene @ Etvyl Aetake: Dihyl aminc (70:20:10)
Detechig,  Agent * Diogendioffs  Reagent

Rf Vale : 00

Colow Spov - Uellow ofange - &pot
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® [Quie ]

Quinine 18 a well known antimolanal asenr , oy ysed for He

Clndlgﬁic and anti- inflammalosy  pegpeshes .

Bfmogltal Surce: Quinine 12 a nohiid  poduct desved  fom
bark of Cinchong tree (" Cinchong calizaya
Cinchona  officinali's efc) e belongs o family
Rubjaceat, .

JsotamoN OF QUININE

® Haivest the dned bark of Chchona trex and gm‘nol # ointo a
fine pouwder

® Exact quinine foom the powderec bask uaing‘ Aolvents  fike.
ethanol ov Mot wakey

o Fiter out the solid plont matesial fo oblain the liquicl exract

Euapowate the Solient undes teducol  pressure fo congentrate

the clkoloid extract

® Add an acd f @wet Qqunine into jts <alt {fosm |, which 12
move  2olube n wakes .

® Puify the quinine thio lw?&:dhmh‘on oy chsomab
fo  Obladn ;l;u pure Colghpaun , E’mph‘f

ToennricanoN OF GUININE

o A gmall amount Of quinine 13 dissolved i dlitute sulphumic aod
® To +the Mh‘mﬂ, mixture , 2-3 diop8 of bwomine waker 13 added
and  ghaken .
e A drop of sfron?( ammonid 2 added] .
Producion of emenld qren @low  mdites the pocence of quhine
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Anawusis OF QuiNINE

Quinine 18 anolysed by Thin layer Chromatogzaphy °

Sample  Preparation 1mc3,oP Guinine 13 dislued 1 1 ml of methanol
Standard Samplke: Pure  Guinine

Stahonary  Phage  Sili (a,el - &

Mobile Phage : Chlorofosm - Diethy) amine (9:1)

Detectin ﬂ?eﬂf-' Drag-ondrOﬂ“’.s‘ ﬁ’a::&tem
RF Valuw : O+
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@ [ Reserone I

Reserpine 2 0 nolurally ocwsing. Alkoloid and - widely Used P

0s Qnfihypertenduc and  anhipsychofic dmg,.

Bialogical Source ©  Reserpine 12 obtadned  fiom oots of Ravwolfia
Serpenting £ belongs fo famitly Apocynasceal.

TsowamoNn OF RESERPINE

® Haved the dvied fots of Raywolfia serpenting and  gaind
fhem inhb 0 fine  powder

e [xtroct the alkaloids usl‘ng_ a Solvent like Bhonol o5 Methanol.

® flter the etud to gemoue Solid plant Madesial

® Fuoposate e solent to conentroke the extract

® Add an add t onest feerpine Inbp ity Rall foom enharr:'ngﬁ
édl!bi!ih{

e Now pwify it usng, methods |ike calumn chsomalgzaphy  or
'Uecryatolhhhbn. t b

Toennrncanon OF RESERPINE

When the gampk I8 trealed with solubon of vasillh 1n
oetic add , a videl rd Glow B produed Wwhich [ndiodes
the pesence OF weserpine.

NOTES : IMPERFECTPHARMACY.IN



ANAawsts OF RESERPINE

Reserpine  (on  be amlyaed {hrough Thin layer (hromotogaaphy .
® Sample Peparahon ° 1mc} of Reserpinc. |s dissslved in 1m] of methana!
Stondard  Somple :  Reserpine
Stahionary Phose @ Silica 921-61
Mobile Phase : (hlorofosm = Aetine : Diethy| ether ( 50*40:100)
Detecting. Agent : Dragendroff's - Reagent
RF Valuw : 012-035
(olowr Spot 7 Orange &pof
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® [Gaeme |

o (offene iz a natwal stimuont found In Coffee , fea, Chowlote
enery danks and some  Madicahons, -
o Tt Wk b dimwdh‘n?. Nervous &yslem helping o weduce @hg,ut.r
incrense  olerttess and * (mpmove fous .
Biologl‘ml Soure - Tt 12 puimanly obfained from lewes and leaf
buds of Then (comeliia) Sinesis belonging,
to Theacear fomly and fsom chied  ripe
seals Of (offea arobict  delong. to  Rubjaeu

family .

TeowanoN OF CAFEEINE

o Havest and dry the plant matenal (e-ﬂ- offe bans or fed lewes) |

e Use a solent ke hot Wwaler | ethanol 0¥ chlosofoom t  extrach
@ffiene fom plont moteval Hhrough - Mocehon 05 Soxhlet
éxtradion .

o Fiter the Soluhon to femove solid plont waste .

o tuapomte e Dlent to onenhate the coffiene exrad

o Puify the fene Um'ng. {echm‘ques like rerrgalulh‘zahbn or

Column Chﬁnmah)ﬂ:mpht{ .

JoennAcAnoN OF (AFFIENE

e Sample Is taken in 0 pehidish o whin hydiochiwic add and
gassium chiowde dre added ond herted o diynes

o fesidue 18 expsed to vapous of diluke ammoniq .

¢ A puplc Obw gppeai , which dlisappenss on  adding. fled

olkaly
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ANAwsis OF CAPRENE
(ofiene @n be ana!%ed USifﬁ, Thin I.al{a' Chroma]a(amphv
® Sampic feparation 1 mg. of Coffenc 12 discolved in 1 ml of methanol
® Standard Sample : Pure (ffienc
® Sthonary Phase ! Siica- (Jel q
® Mobike Phase : Einyl aelate © Methanol ! dcetic acid (@:10:10)
® Detecling, Agent © Expase o vapours of lodinc
® RF valuw : 04l _
o (olow Spok ' Boown
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® Resins are (omplex amorphous  solid 0% semi- solid plant -
devved  Subctanes thot are Ingoluble in waler but foluble
in organic Solvents like alonol , ether o chlomofosm-

o They are fommed 03 Sewndary mefapolites (0 plants , Offen
a8 0 feswt of plant deferse metankms and are ually
exuded from book, leaves and ofher pleste parts of plant.

_Classification

Resins @n be clasified a8 follows
® QOleoresing © Mixtwe of wesins and esential 0ils
o Gum Reins: (ombinalion of wesins and qums
® (leo- Gum Resins - (onkain wesin , gum and esental oils .
e Ralgams: Resins Con*cu'm'n((_} bemegic 0¥ cinnami'c acid

Resins Tn Our_Syllabus

e Podophyliotorin
® (irscumin
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@ [ PooopHyLLOTOXIN |

Podophyllotoxin 18 o nakurally omm’n% produd ond used 1
the  peoducion of anhiances dnigs ke Etoposiclc .

Bl'oloal'cul Soure : Tt s oblained foom woots and rhl‘wmes'
of Rdophyllym herandrum and P- emod:
belong.lh& fo Family Besbenclacect .

Tsooanmon OF PoDOPHYLLOTOXIN

o (Olect and dry the Mot os whizomes of Fodophyllum
Speties, then quind them info @ fine pouder.

® Extactt the powdes Using. Solvents like elhanol o methana| through
proes like maexchion oy Soxnet extradion .

® fitex the edmnd fo remove soid wogte.

* (nentmte the ednd by ewaposuling, the solvent undes weducad

messure .
& uﬁﬁ{ the ode edud +hfouSh oo ic techniques such

0s (lumn  chiomatoguphy which < Podophyliotexin - Fsom
other  compounds, .

Toentricamon OF PoDOPHYLOTOXIN

e Add 04q, of Powdeued dug o 3ml of &y glahol and
then add 0's ml Of 1N potagsium hydroride and  shake
o Rumation of a shff jelly @nfisms the poeene of  fodaphlotoxin
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ANAwsls OF PopoPHYLLOTOXIN

Podophylotoxin - (on be analysed thiough Thin  layer  Chromalogsaphy
Sample Preparation - { mg, of podophyllotuxin s dissolved (n 1 mi methanol .
Standard  Sample ¢ Poclophyllotoxin

Stahonary Phoese * Sllica gel- G

Mobile Phase : Chlosofosm  Methanol (90 {0)

Defecting. Agent - Vanillin - Sulphunc Aud

RF Valuwe :  06s

(Cowr Spot : ellow spot
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@[ Curcurin ]

o Cuumin 12 D najura] polyprenolic mpound found in Bhizomes
of fuvmenic -

o This the paidple bioachive Compound tegpongidle 105 fusmesncS
bight yellow @ows and many of it Medicinal propesties .
Biolog.\'cal Source. T Iz foundl in shizomes OF (urcuma  longd

(tumenic) belengs fo famiy Zingiberacant .

Tsowanon OF CURwMIN

o Dried tusmesc BhizomeS Ore  Powdesed
o The Powdca' I3 extaded wusing, Dlvents like ethanol, methanal .
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