Phytochemistry

Introduction
dlaad) cLaS

Trease and Evans
Pharmacognosy

p. 95-105, 137-149

Prof. Dr. Isam Agha



Standards Applicable to Crude
Drugs

 There are a number of standards, which
can be applied in the evaluation of crude
drugs either in the whole or the
powdered condition. & suleall (e 2=l 2
ala\<) \.@_d\;bﬁe\éj\ laal) 33 s avsil Lganlat -Say
3 el
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Standards Applicable to Crude
Drugs

Samplinggtis !
Preliminary examination ! s¥! Jé gasil
Foreign matteriw_ll 3 gl 2 g2 5 b

Moisture content (Loss on drying,
Separation and measurement of
moisture, Chemical, Spectroscopic and
Electrometric methods 4 sh )l (e (5 sisall
Gkl cleadd s A sha )l Jumd il (3 k)
(A6 Aildaall 5 45 slaxSl)
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Standards Applicable to Crude
Drugs

5. Extractive values galiicdl a3

6. Ash values 2Ll 238

7. Crude fiber ~&ll Ly

8. Determination of volatile oil bkl <y 3l paas
9. Swelling index FliY! 4as

10. Rf-values—bs¥) Jalas

11. Microbial contamination s s ) & sl

12. Toxic residuesislull Lisll

13. Radio active residues aziwll ol sall L,
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Introduction
PRY
o Plants must be; ¢ clilall Jte aa

1. ldentified (Name, Family.....)— 255 aias

2. Collected in the time (Flowers in spring; in the first flowering
stage, Leaves; in the last flowering stage, barks and tubers;
in the fall, roots and rhizomes; in the winter when the plant
must be removed) asll (e alall (o Cudliall G 1) 8 aan
B oY) eleatidi dolay 8 cam ) Jhad Aoy A jla JY) mant Cun)
ca;:\&u)ﬂ\jc-\;m cﬁ);‘@j\ cJ\)AJY\d;JAchAM
Uil Jiad 8 aenid yaaldall s sdall Wl ¢ oy all Juad 8

SlS Gl e paliill (8 e 5 s
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PRY
Introduction

» Fresh plants must be: ¢ caay da jlall bl

1-Stored In dark, cool places in well sealed

container (without air) <aile <y ga 8 Jadas

A Y daSaa 5 32,1 but only for short period

until be consumed (S 3 _juad 5yl lasé (S
AL

2-Must be immediately consumed or

transported to the industry Jas of caay
deliall ol 3 il &g
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Introduction
A ad8a

» Must be dried < ol caxy 5l(in the oven not
more than 60 c., in the sun or in the
shadow 4> 260 o= 25 ¥ 3l 4a ha o 4lh
(Sl 8 ) (el Aail it ) 44 53) until the
moisture content reduce enough to
prevent any chemical reactions or any
growing of the microorganisms («sii Ja
5 Ailaasl) e Ll & pan aiad da o A gha ) A
Asgall Gy guanl) sad aial,
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SRR
Drying Methods

 Plant material can be dried using the
following methods: 4wkl Cllall Caaas o) (S
A0V @ikl gaal;

1.In the sun oewedll dxdl cax

2.In the shadow J&ll s

3. In the Oven o) 8!
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Drying Process
o) Glblae da g )i

* If the plant materials contain compounds
which are very sensitive to water and

temperature, fast drying by tem. about 60
C must be achieved. e <ULl & gial 1)
usagui ladie s 3l jadl g clall Al LS 40
45 da )3 B0 52 Bl Aa s de
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Drying in open air (in shadow)

y




Drying Process
o) Glblae da g )i

* If the plant materials contain compounds

11

which are not sensitive to water and
temperature or we need to ferment it, slow
drying by tem. about 20 C must be
achieved. _ue GUS ja e aglall 3 gall &gis)
u‘L_\AALQ»JA.C JM;ALA\ G\Z\AS)‘BJ‘JAJ‘} cLall Alia
Asie da )2 20 48 5l e Aa Hdy s edan Cindadll o
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Drying in the oven
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General control of plant materials

Plant material (fresh or dried) must be deal
to determine I1ts moisture content, ash
value, volatile oil, extractive value. ¢ w
aaad JaY (Addaall sl da jUall) dlall o) sall gl

e Lkl Cu 3l late cale Il dad 4y 5ha )l
aliied
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General control of plant materials

* The active compounds must be detected,
identified, titrated (standardized) —iS)) g
(Leiunlin) Lo s Lomsi s Alladl) i S o

* The plant material must be extracted with

suitable extraction methods. =>aia) s
Aaalie (adladiud 48, yhay dalall o sall
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Determination of Moisture content

4 sk )l (e (5 simall A

« Used methods: 4saiiuadl 3 hl

1.Loss on drying—aesilly (sl
2.Distillation ksl

3.Gas chromatography 4l Lél e gila 5 <)
4.Chemical methods 4 sSll G yhll
5.Spectroscopic methods 4ébkdll 3l
6.Electrometric methods 4u ¢Sl 3kl
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Loss on drying
il () sl (hasd
« This method is employed in the EP, BP, and

USP. 25,¥ 49a¥) 5ty J8 (e 43y Hhall 038 Jeains
S5 Plda i

* Loss in weight is due to water, small amounts of
other volatiles materials. ¢j)aadl 3 gy Cagaslly o) 55l )asd

5 yLdall el oSl laaal 5 Ll

 Direct drying (105 C:: ) to constant weight can
be employed. 105 4a_all 48y () ) ll 3a0aa 32 (dd
Ol ad (a9 Al ()58 et 2 il Wamy & 5 (e L 30 4 5
>l ) S (s el ey il iy delu Bae A jall il
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Loss on drying
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Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

Distillation: the sample Is placed in a flask
together with a suitable water-saturated
Immiscible solvent (toluene, xylene,
carbon tetrachloride) and pieces of porous
pot and is distilled. 435 sl Al auia 5 ypladil
@Mjgw\gcjf)mt_\u\_mc_umtad)jd@%m
Clakiio aa (0580 Q) 6lS aal 5 el 3S ¢0n o 55) elally
by olle
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Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

The water in the sample Is co-distils with
the solvent, condensing in the distillate as
an immiscible layer. by diall 8 3 s gall oLl
o Ak g4 e diiual) 8 iS5 cudall s as
) et g Adlall ABphall ans dasy colall pe A 3e
Acuall UL 5 33AY) 8 Wl jlaia dasy Gua 32AY)
olall 4 sial "
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Fractional distillation

thermometer

distillation flask
water out

condenser

. &
. cold water in

conical
common  flask
salt dissolved

in water

pure water
Bunsen burner



Separation and measurement of
DBGal) 846k )l b8y Jadmoisture
« Gas chromatographic methods: Lél ¢ sl 5 SI) 3 4k
Al
-The water in the weighed, powdered sample can

be extracted with dry methanol & 25> sall Ll (aliding,
alal) J sl d8ay 45 ) gall Al
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Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

-Methanol Aliguot submitted to
chromatography on a column on:

-10% carbowax or on 10% polyethylene
glycol 1500, Jlea A (aad 4 sl 4Dl
S50 SN (e () sSa 2 5ae e 4y Hladl Lal 2 sila 5 S
1500 JsSile cplidl Aol 5l %10

22 Prof. Dr. Isam Agha



Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

-N-propanol as an internal standard. Jexiu

a1 (5 e allaill J il g 0l

-FID is used as Detector 4l=dll CallS Jaxtiug
FID dulial
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Separation and measurement of
moisture (Karl Fischer procedure)

Dlaall 8 4 pda ) il g Jucad
Chemical methods: 4sbeSll 5 )kl

Karl Fischer procedure is used in the BP
and Is particularly applicable for expensive
drugs and chemicals containing small
quantities of moisture. &d JoIS 4y yha Jaatind
S pald (S5 Gakai 4 g Ayl 4y o) sl 8
(o ALl Cou e 4y glal) Gl glasS) g dbaill y8leall

i sha
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Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

For crude drugs as digitalis and
Ipecacuanha the powdered material can
first be exhausted of water with a suitable
anhydrous solvent (dioxan) and an aliquot
taken for titration.

Caldll A e plEall pany A A skl paad JaY
Dlaall Baalise (e 4y sk ) liatin oy Jlisgall
A M5 (S pall) e S Y cnda

et yadlaall e (aldiiaad) el e g luS gl
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Moisture
Karl fisher method
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Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

The reagent consist of a solution of 1odine,
sulphur dioxide and pyridine In dry
methanol. 25 Jslase (e paddivwdl SIS () 555,
calall Jsitiall (8 oyl g Sy Sl S o) S

This Is titrated against a sample containing

water, which causes a loss of the dark
brown colour. (s duall 4dlialy CallSl) il

Ol Bad paladls) JaaMd Ll e A glall LS gaall
3lasa Bad die uaj.ue;u.a}
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Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

At the end —point when no water Is

available, the colour of the reagent persist.
S .:...j . ... S\ L; ;:LAJ‘ J\JgA . ..... LAJlG Sﬁu‘ . RS

Ol
The basic reaction is a reduction of iodine by

sulfur dioxide in the presence of water. s
Cu Sl aS gl SU ddaid 0 2 gl pla ) e Jelall
gw‘ Jﬁﬁ
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Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

Spectroscopic methods: 4ébhdl 3 klwater
will absorb energy at various wavelength
and that change the electromagnetic
spectrum which can be made a basis for
its quantities' determination. G3_kll i
Aalise ) gal J) galy A8l ey clall o) o ddlidadll
usmgﬂ\ngjéj\qu\ga\)#g\ 5275 Laa
i 5 lae sl Y i ol
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Separation and measurement of
8laall 84y sk )l L8 5 Jadmoisture

* Electrometric methods:  Conductivity,
dielectric and colometric methods have all
been utilized for moisture determination.

A 5l 5 g 5 S A (3 5k i s 5eS) (3 Ll o
A ke ) maa 8 aadiud o (R LS
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conductivity




Electrometric method
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Extractive values

]~.~ S‘ es\'é

The water determination of water —soluble or
ethanol-soluble extractive I1s used as a means of
evaluating drugs the constituents of which are
not readily estimated by other means. &k a2ai.s
s oS J V) 8l Al ) elall 8 ) gl aliciiall agaa
A4 ylay st Sy W Gl Sa e (g g3a0 Al dlial) sl

TBY
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Extractive values

]~.~ S‘ es\'é

* In certain cases extraction of the drug Is
by maceration, in others by continuous
extraction process. 4 yay Hjeall (oAt a3 sale
aiaall (ALY Al jlay 6K Ulad g padandll
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Extractive values

]~.~ S‘ es\'é

* For the latter the soxhlet extraction Is
particularly useful and has been in use for
many years, not only for the determination
of extractives but also for small-scale
isolation (& 3 paY¥) il (aMATWY) 3 b (1e
Ldh el 20300 a5 20l Y a4l g 45y Hla
AL e (el b Ll (S5 Galital o6 ol
8]l (a
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Gk Extraction Methods
UAMY\
1. Classical methods: ) sl 3kl
(5_aiasall
« Maceration splaill
« Digestionaxag]!
« Decoction<\a guadl

« Methods of tea preparation: Infusion &_k
pill LAl jazan
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maceration




Extraction Methods

2. Continuous extraction methods: &k
o S\ Ué\* o o y\

e Soxhlet 4lus s

* Percolation Ja il
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Soxhlet extraction method
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Fig. 12.2. 1, Soxhlet continuous extraction apparatus. A, powdered drug for extraction in thimble and plugged with
suitable fibre e.g. defatted tow or cotton wool; solvent refluxes into thimble and syphons into flask B, containing boiling
solvent, when receiver is full. II, Three-stage continuous extraction and solvent recovery: left, extraction by boiling with
solvent; centre, percolation stage; right, removal of solvent. A, sample for extraction: Ay, exhausted darug; B, solvent; By,
recovered solvent; C, solvent containing soluble plant constituents: D, final extract. (Soxtec System, Tecator Ltd.)



ala ) a0
Ash values

 There are three kinds of ash: alell g sl &3 ellia
-Total ash, -Sulfated ash, -acid insoluble ash

42

In the determination of total ash values the
carbon must be removed at as low temperature
(450 C::) as possible because alkali chlorides
would otherwise by lost. ca sl )l ad paas e

LS GV )38 Aaddie 3 a da ) O 5 SN e paladll

Ay 5l Clay ) SISI) pda
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ala 1) a0
Ash values

If carbon is still present after heating at
moderate temperature, the water —soluble
ash may be separated and the residue
again ignited as described in the BP, or
the ash may be broken up, with the
addition of alcohol, and again ignited. 13/
elalls () gdll Al Hll Jimdy ¢ oAl ey 0 o0 ST a0
4p50V) ) siand B Chsemse ot LS Al ) (gl
el 5 J sl Alaly dla ) aidaat 2y f ¢ iy il
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Determination of volatile oll
Dbkl Cu Bl agaas

A distillation method Is usually employed
In the determination of volatile oil and the
apparatus Is widely used in laboratories.
Gyl A aasS 8wl g JSGy jplafill 45y jla Jexiius
DL a5 aadiiiall juhadill Slea o) LS ¢ lkall
IREECRO
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ala ) a0
Ash values

The total ash usually consists mainly of
carbonates, phosphates, silicates and silica.
\Sﬂ..p.d\j u\S.\LuJ\ c&\éu)ﬂ\ c&Uﬁ)ﬁ\ % L,’J\.AAY\ J\.AJM Oy oS
()53 5 ~3eY)

To produce a more consistent ash the EP and
BP use a sulfated ash, which involves treatment
of the drug with dilute sulfuric acid before
ignition. Jesiey Wiy dds Ji aley e Jpanll Ja¥
Oanaly (5l 5 L) Sla 1 g oWy Sy yall 4 V) (5 ) s
AV 8 Gy Sl (aess Hlaxl) dadles
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ala 1) a0
Ash values
* In this all oxides and carbonates are
converted to sulfates and the ignition Is
carried out at a higher temperature
(6OOC°) L_mbj.uﬁ\j Ll SY) J< dj;.u Alall s2a &j
LA‘Q‘ BJ\JAQL.A\.@JY‘ &"uj L_ﬂAL.uLA\
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ala 1) a0
Ash values
* If the total ash be treated with dilute

hydrochloric acid, the percentage of acid

insoluble ash may be determined. & s 13
2T Sy Ldie ddaal) clall IS ymaay dleal) ala )l

el ol gAl) Al Gl Hlasa
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QUALITY CONTEOL 107

R

it el = R L, SR R

e L

.~/.' o~ %

Fig. 12.1. A, Apparatus for the determination of moisture in crude drugs by distillation and for volatile oils heavier than

water; B, receiver of apparatus for the determination of water in crude drugs (heavy entrainment) and for volatile oils in

drugs; C, receiver for determination of volatile oil in drugs as used by the BP 1980 (all with permission of Quickfit and
Quartz Ltd). D, Receiver for determination of volatile oil in drugs as used by both the £Pand the BP.

<40 FIul. VI, 1oadlll Aylia
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Extraction of volatile olls
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Extraction of volatile olls
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4wl Assay

A crude drug may be assayed for a
particular group of constituents such as
total Alkaloids in Belladonna and total
glycosides in digitalis or specific
compounds such as reserpine in
Rauwolfia. e seae Ja¥ Aladl laell duslie (S
Zlalll & Gl glall  laa) Jia b Sl (e 323k
Lo (Say o) Jlbanall (& il 5 sSlall  Jlaal
Ll gl 511 (8 (o 0 3008 5300 Atlsa LS 5o oY
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Assay

1. Spectroscopic analysis 4ébls Jllas
2. Fluorescence analysis G&lb Jalas

3. Quantitative fluorescence analysis Jalas

4. NMR spectroscopy sl ol 4dllaa
sl
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Assay

5. Immunoassays el Gilaglall

6. Radioimmunoassay (RIA) <lulial dclia

/. Tandem mass spectroscopy (MS-MS )

53 Prof. Dr. Isam Agha
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Extraction of plant material

The choice of extraction procedure
depends on: (=33 ¢l jal 548 Hla law)

. the nature of the plant material 2} sl 42l

. The components to be isolated Al <l sSall

led e

Dried materials are usually powdered
before extraction ai L sale ddlall 45l A sl
ua\* o o Y‘ Ljeg 1 o
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Extraction of plant material

* Fresh plants can be homogenized or

macerated with a solvent such as alcohol.
Cuday Lgindant oy gl (LaDMAdL) (il ducard) colilall
JsaSIS Caalia
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Extraction of plant material

« Alcohol is a general solvent for many plant
constituents (most fixed oil excepted). Js=S =
(Al g3 31 alima fae ) Al il €all (pe apall le (e

« Water-immiscible solvents are widely used-light
petroleum (essential and fixed olls, steroids),
ether and chloroform (alkaloids, quinones). asius
(aujs,gsj\} a\aﬂﬁﬂ)
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Extraction of plant material

* The extraction of organic bases (alkaloids)
usually necessitates basification of the

plant material if a water immiscible solvent
IS tO0 be used. U““y‘ u.a)\a.\.ua\ &_\lb.u L 3ale

aladiin) L)l 131 4l af gall 4568 (clay lall) 4 ganll
* For aromatlc acids and phenols

acidification may be required. ) gt~ O (Ka
A gidll alaal¥) Juad a1 131 Aalall solad) | asea

Y gl
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Extraction of plant material

Extraction may be performed by repeated
maceration, percolation or by continuous
extraction (soxhlet extractor). au o ¢S
(e pa3laTl) 4l su
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Extraction of plant material

« Ultrasound may enhance the extraction process
for some plant materials and the BP uses this in
the preparation of a 50% ethanolic solution of
opium for the assay of alkaloids.

ddas) g Ailill 3 gall pe el BRG] dulae j jal Sy e
0580 %50 S5l Jslan jumat) G gpall (35 ) gaY)
(8l Alse oY

« Microwave extraction methods
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Ultrasound may enhance the extraction
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Supercritical fluid extraction
da all (368 N gl adAnLY!
Above a certain temperature, and

pressure, single substances do not

condense or evaporate but exist as a fluid.
ubﬁd\w&y.b@\ja)\)ﬂ‘wo&m.bjyuﬁ
Ao dllsy 80 LgaSTy AW Y
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Supercritical fluid extraction
ia jall 358 Bl sually oAt

For water, the critical conditions for
temperature (Te) and pressure (Pc) are
374 C:: and 220 atmospheres
respectively and for carbon dioxide

(31C <, 74 atm).

220 Gubaall bl 4y 510 da )2 374 Aaihadll 3 ) Al
Ax )0) (e OsoSI st U il Lol (5 9a bars
(g5 bin 74 Ll ) e ds 53 31 5,1l
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Supercritical fluid extraction
ia jall 358 Bl sually oAt

Some examples of more recent studies
iInvolving the extraction of

phytochemicals with supercritical carbon
dioxide are:

Ce Ay e

1. Alkaloids: decaffeination of green coffee .

63
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Supercritical fluid extraction
ia jall 358 Bl sually oAt

2. Diterpene: extraction of taxol from taxus
brevifolia u«s«akll(extraction more selective
than conventional ethanol extraction).

3. Fixed oils: extraction of oil from evening
primrose axbuall an M5 4 ) .

4. Pigments

5. Sesquiterpene lactones

6. Volatile oils and resins: (hops _luall iauis | Piper
nigrumdJdidl | rose petalsa, sl &% | rosemary
Juall JuiS) ),
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Supercritical fluid extraction

Fluid reservoir

Pressure regulator

S—

Pump

collection
chamber

%]

Valve
T Expansion nozzle m— &
trt

/” _j'_:_ 1030

Heating region

collection /

surface
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Supercritical fluid extraction

V-01 Gas Liquid Separator
T-01 Supercritical Fluid

Extractor
Heat Exchanger-2

<Napor
=Supercrificak= Heat Exchanger-1 ¥ ‘

Extract

V-02 Receiver
Heal Exchanger-4

P-01 High Pressure Pump
< b=

Heaat Exchanger-3 |
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Separation and isolation of
constituents

Sublimation vz

Distillation k&

Fractional liberationis > a3
Fractional crystallization 4 a3 s

Adsorption chromatography Ll & sl S
LJALAAJY\

Counter-current extraction (liquid-liquid
extraction) sbzaall (3831l LAty

Partition chromatography Ll e sie s S
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Sublimation

* Sublimation is the transition of a substance
directly from the solid to the gas phase
without passing through an intermediate
liquid phase. Sublimation is an endothermic
phase transition that occurs at temperatures
and pressures below a substance's triple point
in its phase diagram. The reverse process of
sublimation is desublimation, or deposition.



http://en.wikipedia.org/wiki/Solid
http://en.wikipedia.org/wiki/Gas
http://en.wikipedia.org/wiki/Liquid
http://en.wikipedia.org/wiki/Endothermic
http://en.wikipedia.org/wiki/Phase_transition
http://en.wikipedia.org/wiki/Triple_point
http://en.wikipedia.org/wiki/Phase_diagram
http://en.wikipedia.org/wiki/Deposition_(phase_transition)

Sublimation

| " —Inverted
' funnel

Sublimate \
\—— Perforated

"N\ asbestos sheet

Mixture



Distillation

* Distillation is a method of separating mixtures
based on differences in volatility of
components in a boiling liquid mixture.
Distillation is a unit operation, or a physical
separation process, and not a chemical
reaction.



http://en.wikipedia.org/wiki/Separation_process
http://en.wikipedia.org/wiki/Mixture
http://en.wikipedia.org/wiki/Volatility_(physics)
http://en.wikipedia.org/wiki/Unit_operation
http://en.wikipedia.org/wiki/Chemical_reaction
http://en.wikipedia.org/wiki/Chemical_reaction

Adsorption chromatography

(arotene

Nanothophyll

In this picture the mobile phase
moves up, where carotene is the
most polar compound thus eluting
out first. And chlorophvll b is the
least polar molecule which elute
last.




Adsorption chromatography




Counter-current extraction
(liquid-liquid extraction)
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10.
11.

12.

74

Separation and isolation of

constituents
Partition chromatography on paper Ll e sl S
Bl (e 45 il

Thij layer chromatography &kl Lél e gl S

Preparative TLC (S8 Jeadll) juzastll Lél & gila g S

iﬁ?} liquid chromatography 4l Lél & il 5 X
T

Capillary column gas |
chromatography 4 =&l 43 jladl Ldl je gila g S
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Partition chromatography
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Partition Chromatography on paper
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Saturation of the sink
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Forms of TLC improvement
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Spraying
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Separation and isolation of

constituents

13. Gel filtration (molecular sieves) st 7 Al
(s1_all) 2Dl

14. Electro chromatography Ll & sile s S
4 ¢S

15. Affinity chromatography 4&¥! Ll 2 silas S

16. High performance liquid chromatography
HPLC ¥l dxd ) alilud) Lal 2 gila 5 S
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Spraying under the Hood
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Chromatography
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Flash Chromatography
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HPLC
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Gas liguid chromatography
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Capillary GC
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GC

On-Column GC

The split / splitless injector

, %Hubber Septum
| — Septum purge outlet
Zarrier gas E] T
inlet ' —%
L——p Split outlet

Heated metal block —

Yapourisation chamber

Elass liner

"1+ Column
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Forms of GC

Separation colomn

| |

GC -

paked colomn capillary colomn
SCOT-colomn WCOT-colomn

1. anorganic solid compounds

stationary phase (solid) (GSC)

95 Prof. Dr. Isam Agha 2. Organic, polymeric
compounds (GSC)



Retentiontime
celiay) (e )

Def.. The Retentiontime Is related to
distribution factor k between fluid
stationary phase and Gasphase (in
constant T and V -holdgas)

conc. in fluid station phase

k =

concentration in holdgas
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