PHARMACOGNOSY:-II

UNIT 5 NOTES

BASIC OF PHYTOCHEMISTRY

e Modern Methods of Extraction
o Aﬁplications of Spectroscopy
e Chromatography

e Electrophoresis

e Ildentification of Crude Drugs
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PuytocHEMISTRY

° Phtrfochanis’mf iz the brandh of chemstny conemed with the Study

of chemical Compounds produced by plants 1‘ndudin% their strudwes ,
fundions, biogynthesis and foles in plant gEowth , Metatolism - and
defense -

* Tt focses on idenffying. and analyzing. bioactve ompoundz &ich o8
Aloloids , Pawanoids , Terpenes , famnis’ efc  whih have application
(n O(am‘cd}uraJ € phamaceuhod  industy -

e Extradion fs the poocess of (<lafing. bioadve - ompounds foom
Plant malesial Using, sdvents like (woter, ehanal , hexane efc.
® Two major Component OF extradtion -
Marc = Solid residue obtain after extacion
Menctruum . Solvent ued for extraction

Tmportance OF Extraction

o Tajohon of adive in%m;lients.
o Pudficaion of  compounds

o (oveenirahon of Solukiong

o Removal of Impuities

e Tnpouaenl of Prodid Quaity.
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Memops OF ExTRACTON
B (nolves E}Ilowl‘ng. methods

Exmacnon Memons

Traditional Methods Modern Methods

- Macerahon - (JIrasound - assisled  extrachon
- Infusion - Superaiid Auid extrachon

- Dl‘aesﬁon L Microwawe assicted  extradion
- Decoction - Poesaunzed  liguid  Extmchion
- Percolahon ~ Fnzyme- Assisted Extmcion

— Soxhlet Extraction

Propermes OF Sowents Usep FOR ExTRACTION

® Be highly elecive for @mpound o be extrcted

® Not rentt with exmded @mpound o with other @mpound In the
plont  matesial .

e Hae a low price.

e Hamles 1 the environment

e v ghoud be Sslable .
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l MACERATION I

* Macetation i3 the process 0f extmction where solid molesial , auch
02 Plan% ticue . 1S coaked In 0 Solvent . guch s wales oF
ethanol 1o extmct the desised Compounds -

® The ool of moemohon ia to beeak doun the cell wall £
ewse the ©mpound of inferet info the  Solvent.

Process 0F Maceration

¢ The plant moatevial 15 cleoned, chied and
cushed o chopped fo increase it
Swifae  (ued .

® A guitable solvent (s Seleded based
bn fype of @mpounde to be errded .

o The plnt matesiol Is Saked N the
solvent for ot least three o seven d
in 0 -wam poe with foequent shokin

o The mixture 8 fiteled o separate the Solvent
foom the plant motenial

o The <oluent Iz cneentmled %mugh evapotohon
or dihllahon fo obkin 0 @nentrated extrct

__Appucamon OF MACERATION
e Phamaceuhcal  Indusiny

e food Indushy
o (bsmeticc Indushy .
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| PercoLaTiON I

® Perolofon s a widely used mehod for extrading. . solube ompands
foom solid malesiols, pashlaly (0 the  hebal ond - phamacadial
|'ndu?,ln/ .

o The process Involves fIIS‘QI'n% a olvent J{hrou?h solid matenal fo
disolve  and @y oul the desived @nslituents .

® The pwess fudves use of an isghument known as Fercolotos

Process OF PERCOLATION

Tt involves fbl)owin% Steps
PueFarahbn of the Motexial
Facking. the  Pescolatos
Addition of Solvent

® Permlalion Proess

o (Ollection 0f Peswlole

® fust - chescin%

O Prepasation OF the Maleia)

e Tie lid makesiol Cie, plant malenol) & fhat raduad o 0
gpeclfic size fo Indease swfie aea ond enhan  solvent  penefrahon .

o The maotesal 12 moistened with a 2mall amownt of the Solvent
to coften and Swell the pastides , enming. unifsom  Soluent
flow .
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® _Packing. the Perolalos
* The moickened malerial s puked inby o cylncaial el colle
Percolotos .
® (we is foken fo enase the mafenal & paded evenly and
Modutely o ouoid exessive ompackion .

Menstruum
Filter Paper

Moistened Omg..

st 5 (otton Wool
Perfomled Dk

(3 _Addition 0OF Solvent
o A suitoble olvent Cmainstuum) is added foom dhe fop of

labos .
o Gmmon lents Include waker , alahol or hydoalmholic Midures

depending, 0 solubifhy  of - torget @mpourd .
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@ Peroolabion Process

® The solvent permlotes fhrough the motenal under c(}zsumh/
exachng. 2oluble ompound ast it Moves down .
¢ The sovent (nhinuougly dlissolves the desized nslituents  fom

the  malesial .
o The pwes [ Influened by natue of the wlvent, fempefatuwe

and  solublity of Compounds .

© _(olledion OF _Peralote
o The atad i3 lleded ab the boklom of the percdlate .

© Poct - Poocessin
o e Gleded perslole may undego further pucessing,  Ruch
0s (onentahon . evaposahon os filakon fo iolake acive

I'ng;&adfer\’r

Apeucanon OF PercoLAmoN

e Phamoaceuhcals

® food Indugny
o Pefume Industry
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| SOXHLET EXTRACTION |

* Soxhlet Bxirodion 1S a tudeJy used Jretmique fos extrach‘n% ,s,peciﬂc
compounds  foom olid - mafesiale uzin% a Solvent N
e Tt b pusticulemly effedive when the dested lCompound has limitecl
Solubliity in solent gy Solid contahs @ Mixture of oMpounds

with  cdiferent  <olubilities.

PrincipLE

o The mehods wosks on the paindple Of wepeated extrmdion and
mndengahon .

o The sovent dissolues the desived @mpownd foom  sdlid - matoix
ond this pres & wpeoted  mulliple times fo enswe complete
extradion . ‘

o The <oluent 2 nhinuowly weyded | ml'nl'mfzfng, fts Usage .

¢ +— Gld Waler
— (bndenser
Thimble
Syphon +—
Tube

! Dishilahon Pask
Heot Source
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Process OF SoxHLET EXTRACION

Tt involves Ral!owin%, Steps
Poeparalion of Somple
Assembly of  Apparatus
Healin

ndeneakion

Extrachon

Retqdrn%

Post Pm@zssin%

APPLICATION

Phamacewlicals
Food Industry
Enwonmentol  Studies
Matewial Science
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| InFusion ]

® Infuson extacion 2 a method of extracting, soluble @mponents from
plant malesial by @aklh%. them in a hot ov @d waler for

0 ghost pesiod of Hme .
* This proess Is @mmonty used b pepwe hebal tea or medidnal

peparahions

e Decocion extradion 1& a method of exhacing, waler- 2oluble |,
heat sloble @mpounds fom tough plont “Matedals  2udh -0y
lools , borke 05 Seeds by boill‘ng.#vem in wakes .

o Tt is mahly uwed fo prepae fex ov erods B in
akoloids , fanning 0% glqcosblcs.

® Dr'@esﬁon k0 poxes of E’X{TGO"D'T% Sluble, @mpounds  fsom
sofid matesiale by, uging O Solvent of maderate  femperajure

below Lolling,  point 5" pwiongel  pesied
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| ENzYME - AssiSTED EXTRACTION |

® bhzyme Asssted Extradion is an advaned extracion method that
Uses enzymes fo bweak down @l wolls , membranes o @mplex
Moleales in plant 05 animal matexials ,ﬂ?hanffn% the releage
of dessed bioackve @mpounds info a solvent.

PrinaPLE

Enzymes quh 08 celluloes and  proleases Seledively degndc
Studuml  @mponents  (eq-  ellulese, f!’ﬂnfn , prkeing)  of the
malesiol , Making, the inlelluar ©mpounds Mmose aesibic
Tos  extrachion .

STePs

* Prepation * The makenal Is pre fredted fo fncreage swfiice area.
* Freyme Tiealment ' o A suitable enzyme of emyme mixwe s
added o the makewal in a Sluent .
® The mixture & cubated Under Opimal nditons
® Extadion: Emzymahc adion breaks down +he Shucuidl bowess ,
leleasing. Dioadive @mpoundg into the Spluent
o filiahon ° The attud iz Separaled fom Slid wesidw .
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ADVANTRGES

® B foiendly € uses mid @ndilions.

® Increases  extadion effency

® Redues solvent and energy @nsumption
® Pecenes heot - semsitive  @mpounds.

APpPucATON

* Extadion of phendics, flavandids and poiq-sacrtmidcs fom  plants.

® Remvery of puoieg , lipids and bioadives 10 food and
neuhvaceuhical  Industsiec.

® Exadion of esemal olls.
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| Nlcaovgaur: - ASSISTED EXTRACTION |

o Muowave- Asicled Exttaction s a fecinique that uss Micowawe
energy fo heat the Slvent and the motesial bex'n& extaded-
* This Qcelerates the mlease of bioockive (ompounds by bseaking

down cell walle and n"mpb‘our'n% Slvent  penefrahon .

PrincipLE

Micowave - Asided Extrachon 2 @ ‘lechnfque that Uses Microwawe
enerqy o ennane e extradion of ompwck from  slid
matpix &uch 03 plank matesal .

(Ondenser
Cooling, aler
=
" O,
ll 4
v

Solvent
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STErs IN MAE

Tt involves %ilowin% Jeps

* Preparalion © The mofevial i3 doied ond Goond b desied size .
° Ml‘n‘n%i The malesiol 8 Mixed wih a AQuitabc soluent [n
a mMicowave - Safe ntaner.
o Micowave Trmadialion .  The mixture & exposed fo Micowave  adiahon
for a specific fime & power level .
e The lvent absowbs the Neal, emhcma'n?1
extrachon .
o Filtration . The midure i fitered fo sepamie the extract fom
Soid  wesidue

ADUANTAGES
® Rapd exhadion
o Hr'gh Biciency
o Preserves Heal Sensifive @mpounds due fo nfrolled  temperakure

APPLICATIONS
Exttodion of  poluphencls,  &ssental alls .

Tsolahon of  bioachve  (ompound .
Extrachion of lipids € fawours |
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| CHROMATOGRAPHY |

» Chromafota:saphy 2 a labozfamt/ technigue used fo Sepaiate
Mixtwes OF subctanes info thers indivicual omponent .

® In phmmacognosq (it 1S on esenal fedmique used for jolahion
(dentification and ~ analysis of  bioadive @mpounds,  clevived fom
Nolural  2owes , such g plont ,Fungj 05 Micooganiams

Tupes OF CHROMATOGRAPHY

Some Mot @mmon - chromakogauphic fechniques  ueed in - phamacenosy
Ore 08 followg :

® Thin- Layer (Chromalogsaphy

® Hign Perfosmance Thin Layer Gmomcﬂngmphy
® High Fefosmance Liguid Choomatoguphy

o Gos (Cheomakogsaphy

o (olumn Crrwmatogmpht/
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THIN LAYER Cuaommoeaapuil

® Thin layer (homatogouphy & o simple and  versabic  analyhiad
+€t’nn"que used i phamagnasy fo sepaiate and  Identfy  mponents
N a mitue .

® Ttis  coucial fos evduching - quality  pusiy and - onsitency of
herto]  produds

PriNCIPLE

The principlc of Thin Layer Cromologzophy welies on the. clferentil
aﬁi'nih/ of components 1o Slahionary ~ phase € Mobile  phase .

Proceoure

o Sampe Pseparahon - The plont matesiol ov extadt I3 dicolved in g
guitable  Solvent .

Stabionary Phage: The TIC plate & Coaled wih a Hhin layer of
odsospent  matesial € hpiaally - sl Gel ov alumina)
This ads 0s the stohonary phase where @Mmpounds
in the zample will interad & Sepamfe .

o Application of Sample: A 2mall amount of poepaiel Zample A
apped as a gt ov band on TIC phbte

Development © The TiC plate iz plaed n a denebpina. chamber with
a solvent that moves up the pate via @pillory acion.

o Uisualicohion’ Afer development , plate 18 chiad and separated  @mpounds
e uisialzed usig. 0 Al dlebaton mehod
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-—

o 0

Q—r Moabile Phase

ADUANTAGES OF TLC
Simplicity

low -Coct

Versatility

Quick Resulis

* TLC PLATE

Limmanons OF Tic
"o |lec  (Quanhficaon
® lexs Sensiﬁuih,
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® Hene C Hfﬂh Perfosmance Thin Layer Chmm}ua,mphq) R an aduned
foosm of Aradition) Thin- Layer Chromalo wiphy used fow semrahn%
and ana!yzu'na @mplex mixure of  chemical  Rubstanes -

o1t 12 ¢ hfgny eficient , Tepooducible and  awomated  fechnique
widely uced 1 vmous indushieS . Inducling, - phammacetaily | fdod
(osmehcs €  envionmental 2ciences.

PrinCIPLE

HPRC & based on peinciple of affhily Of Aample Toward
Moble Phose and Stahonary  Phose.

CHARACTERISTICS

* Hgh Resolulion  Separations *  HPTLC - provides high- resolution
Separations Of complex Mixtues |
allowing. fo5 detechon € guantificotion

of mulple @mponents.

* Tmpwmved Sencitivity : HPTLC is moe Sensitve thon fradihonal Tic,
allowing, fos the deteion -of emaller amounts
of substances.

o Tncteased Acaracy © HPTLC powvides mose acumfe fesvlfs than
tradtional TIC , du fo use of puecise
ingtrumentahon and  gtandardizad methads .
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_ComeonenTts QF HPTLC
Aufomalic Sample  Applicokos
Aulomalic Development  Chambey
Detection  Chambes

Dengtomeler [ Scanner J

Phao  Documentalion  Unit

Aovanmgies
o Hl‘%hﬂEsoluhbﬂ Sepaahonk
® Impwwed sensthiity € acwagy
® foster- andysis imes
® (oct- effechie
® Eoy fo ue

DisApuANTAGES

o |imiled Aulomation
® Requires Speclalized  jrstrumentahon |
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- Rfosmane Liquid (o y CHPA) R @ powerl
Omlbhcal 1Echm e uged fo f;ﬂ:}c identify and quanhRy
\ndividuol Cornponenis wirin  a  @mplex Mixture .

TMPoRTANCE OF HPIC Th  PHARMACOGNOSY

e (ompound Tdentifiahon * Tt helpz in laenHth'n% adive phyhansfituents
lite. alkeloids . flasanoids, glycosides .
feipenes £  phenolic  @mpounds .

® Quonttative Anolysis * Acurale quanffication of Hese  compownds
is essentia) 5 stondardizabon and
Qualily @ntol of hetoal Medicines .

o Pusty Ascecment : Detemines e ply of extuds and  (sokes
foom natwal  peecluds.

Key Fearres OF HPLC
Hi%h sensiliuiw 3 PUECiSEOﬂ
er20hli

Repioducibilty
Speed 4 Efficiency
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CoMPONENTS OF HPLC SusTem

® Rmp . Delivers the mobilc phage ot high  pressufe

® Tnjechor : Tnirodues the sample into the &ystem

o Olumn : Paced with stahonary phase for sepasadion of - compounds
o Detertoy: Tdentifes 2 quanhifies the separated @mpownds .

® Data Sydem @ Softwoe for daln ellecion and analyss.

H . =

pump |+ Tuecto [+ CE——— 1 | Detectr l i
HPLC Dada
Solvent ? Recordel

ApPPUCATION IN PHARMACOGINOSY

® Slandardizaion of hefw) {fommulohions .

® Tdentifcokion of bloadive  compounds .

® Qudity @ntol of raw plont materiol2 € finiched  produds .
o Nonirom'n% chemical ~ Shability du’dﬂ}_ ghiagu.
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SPECTROSCOPY

® A Spetoscopic method of anolyss (s a tehnique used T Shudy
and P,'dmﬁﬁ/ Substonces by exdﬁm‘n how Jrhe,?/d interad UJh‘h h‘%m_

® Diffrent substances obgrb , emit weflect ngm in- unigut
ways . depending, on their chemical  gucture .

® By wMenauring. these [nterachons , &oienfists @ ﬁt}me out
what 0 gubstone & made - Of € how much of ~each
Component 8 pesent.

Types OF SPECTROS(OPY
There are vonows types of spechuswpic technigues as follows :
UV Vigble Spediosaopy

IR Spedtasopy

Mass  Spedfosaopy
NMR  Spedtiascopy

Atomic Absaaph‘on Spectrascopy
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| UV- VisieLe SPECTROSCOPY |

® V- Visle Spetiosopy 18 an- anolyfial fechnique ysed fo anolyze
the interaction of Ultraviclet € isible hght with  z0mple

® Tt iz 0 simplc & widely used anolyhcol fechnique - analyas
of phylocongtituente  In phamaognosy

PrincipLe

® hen a moleade absosbs UV 0% Visible h'ghl', it undergtoes
elechonic tronglion , mens its electrons move fom  a lower energy
level to a higher one.

o The specific type € amount of light absowbed by the  Zample
iz the meswre of Ils @nentakon < Qualiahbe - Propentics .

Thsmumentanon IN UV-Visigle SPECTRoSCOPY

L Uc&h’f Soure . UV lamps (for OV rancr) ond hmaa’fen lamp  Cfor uside
ranqx) ae ued o proide lignt aerass the  require)

Spectrum
e Monochiomahy - IF i3 0 device tht seleds 0 speciic wavelength
of light fom the Loure
o Sampe Hoder @ A cvelte , fypically mode of quari'z hod the
Aomple

* Detector: It measures the fn%et)ai?y of htdm that  passes 'f’nrouah
the Lample



* Dak Output : Devie thal &hows the absosbane of UV 2 uisiblc

\l'(ﬂ.hl' .

é | Detector v/l

Light Monochromalot (vvette Recorder
Souree

AprucatioNn OF UV VisiBLe SPECROSCOPY

o Tdenbfhicahon & Charactenizahon of Achive  Compouncl’ -
® Quonhficahen oF Dioachve  @mpoundd

® Standardizahen 0F Herbal Medlicines

o Anol?&is of Pant Exirads
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E LecTrROPHORESIS

® FElecrophotesis is a labosalosy fecnique used to Separate Chargtd
Molecules , Buch os pocteins , ONA or RNA Dased o0 theis aize,
Charge and shape by appying. 0n elecic field .

® When an elechic curent iz opplied to a gample in a Medum
the moecwles Move fowards dhe electinde with the  oppasite
charge .

® Moleules With charge o5 smaller Size move fotes, while
those  with I&:ﬁﬂ [;?ef size move gowly -

o Thia wxuls in the separfion of diferent @mponenis of the

gomple.

AePucamoNn OF ELECTROPHORES!S
DNA Fu‘n?erpwlnﬁnca.

Forersic  Sclence

Medial Dl‘agmsis

Paotein Analg&l's
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