Chapter 7. s
“INTRODUCTION TO SECONDARY ME

ALKALOIDS

The term “Alkaloid” was proposed by W. Meissner in 1819. The term is c!erived from
the word “alkali like’, so they have some character similar to ngturally occurring compley
amines. It is difficult to define alkaloids precisely because there IS diversity in chemi'cal and |
physiological activity. So various studies and researches were fione on the alkaloids and
now a days the alkaloids are defined as “Alkaloids are the organic products of Ifla.nt originlr
basic in nature and contain one or more nitrogen atoms normally of heterocyclic in nature,
and have marked physiological action when administered internally.” =

Alkaloids are present in plants- both in free form and salts of organic acid such as
quinic, maleic muconic, oxalic acid etc. They are present in different parts of the plant like
leaves, fruits, barks, seeds, roots & rhizomes and stems etc. and can be easily extracted.
Alkaloids are poisonous in nature but when used in small quantities exert useful physiological -
action. .

As far as nomenclature of alkaloids is concerned there is a lack of any agreed systematic -
prevailing system. Hence by general agreement the chemical rules suggests that the name
of alkaloids must end with the suffix (- ine). For example belladonine and atropine from
Atropa belladonna, morphine and narcotine from Papaver somniferum and ergotamine form

Claviceps purpurea etc.

) GENERAL PROPERTIES OF THE ALKALOIDS

The properties of alkaloids are discussed under two headings —

Physical properties - Almost all the alkaloids are colourless, crystalline solids and posses -
a sharp melting point. Some alkaloids like nicotine and coniine are liquid and volatile in
nature. Some alkaloids are coloured like berberine is yellow and bentanidin is red. "

The solubility of various alkaloids and their salts exhibit considerable variation. The
free alkaloidal bases are fairly soluble in organic solvents, non polar solvent, and lower ‘
alcohols but they are either practically insoluble or very sparingly soluble in water. The ]
alkaloidal salts are freely soluble in water, relatively less soluble in alcohol and very sparing]y 2’
soluble in organic solvents. For example atropine sulphate and morphine hydrochloride are
freely soluble in water than their corresponding bases ie atropine and morphine. The f
differences of solubilities of alkaloids is utilized for extraction, isolation purification and
assay of alkaloids- ’ |

Chemical properties -The normal elements present in the alkaloids are carbon, hydrogen -
and oxygen but every alkaloid should essentially contain at least one nitrogen ’atom. The
nitrogen present in the alkaloid imparts basic properties. The nitrogen in the alkaloids may 3
be primary amine (RNH,) e.g. mescaline, as secondary amine (R,NH) e.g ephedrine, a5
tertiary amine (R3.N) e.g. morphine and quaternary ammonium c?)m ouﬁgdsrzR N*X) e§
trubocurarine chloride. Quaternary ammonium compounds are not alkal(r))ids T e :rue sense
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Mayer s’reagent (Potassium — Mercuric iodide solution) gives cream colored precipitate
Wagner 'S re?gent (Potassium Tri iodide solution) gives redc‘;{;-:t;r;wn precipitate.
Dragendorff’s reagent( Potassium bismuth iodide solution) gives reddish brown or

orange red precipitate.

Hager’s reagent (Saturated solution of Picric acid) gives yellow colored precipitate.

above chemical test with alkaloids
cipitate with the above mentioned
So the specific test of
dividual drug.

An utmost care must be taken while performing the

because profeins, coumarins and a-pyrones also yield pre
reagents. Hence the test with heavy metals in some cases may be false.

individual alkaloid should be performed which are mentioned under in

on of alkaloids which are discussed below: —
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produced in plant biosynthetically. So all the alkaloids
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have different taxonomic distri
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alkalo; )

an?lold may exhibit different action W' . ¢ depresSaly _fication |
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cate/Taxonomic classification ~
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Chemical ¢l
The basis of the cl
alkaloids. The alkaloids
Non heterocyclic or Prota alkaloids
Heterocyclic or Typical alkaloids
Heterocyclic alkaloids - There are large

assification -
assification is thc(r/i;_}g-_s_t_n_lg_tl_l
are divided into two ¢

This is the most widely accepted classification Olel:\
re (normally heterocyclic ring) Pres:g loigg
ategories viz.:- N in the

number of alkaloids which posses heterocy l
C'Q !

ring structure as mentioned below :-
S.No. Type Basic ring structure Examples -
1. Pyrrolidine N—H Hygrine, Stachydrine
. \
2. Pyridine / N Ricinine, Arecoline
3. Piperidine < ) : :
iperidine NH Lobeline, Connine
4. Tropane
. P sl Atropine, cocaine
[Piperidine-Pyrrolidine
(N-Methyl)]
3 Quinoline
O Quinine, Quinidine,
N Cinchonidine,
Cinchonine
6. Isoquinoline O -
N Papaverine, Morphineé,
Emetine, Berberine
i
, N
; Aporphine (reduced
isoquinoline/ Boldine
naphthalene) @ @
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Type

Norlupinane

Indole or
Benzopyrrole

Imidazole

Purine (Pyrimidine/
Imidazole)

Steroidal

(Cyclopentan
operhydrophe
nanthrene)

Diterpene

Pyrrolizidine

Amino alkaloids

N structyre

Ir=

HOH

CHCHa3

LHCHa
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Sparteine, Lupanine,

Cytisine

Ergotamine, Ergome-

tr@ne, Reserpine, Brucine,
Vinblastine, Vincristine

Pilocarpine, Pilosine

Caffeine, Theophylline,
Theobromine

Connesine, Solanidine,

Veratramine,
Funtumine

Aconine, Aconitine,

Lyctonine

Senneciphylline,
Sennecionine

Ephedrine, Pseudo-
ephedrine

|

Scanned with CamScanner



2

>y PHARMACOGNOSY AND PHYTOCHEMISTRY‘

206

ODS OF EXTRACTION AND ISOLATION OF ALKALOIDS

GENERAL METH aloids depends upon the following factors:-

The extraction of alk

the basic nature of alkaloids | §

the ability of formation of alkaloidal salts with. ac1. S | |

the solub'ilitv of the alkaloid either in aqueous medium or in polar organic solvens like
alcohol, chloroform, acetone etc. |

The extraction of alkaloids is done by following methods. However any one of g,
following can be used.

ethod 1 :- The drug is powdered with the help qf grindexl‘s. It is m(?istened With
water and treated with lime. Then the drug is extracted Wlth organic solvent like petroleym
spirit or ether. Filter it and collect the filtrate. To the fllt.rate add water and separate the
organic layer. The organic layer is shaken with aqueo-us acid and a?lowed to separate. Reject
the organic layer. The aqueous layer obtained contains the alkaloidal salts.

“Method 2 :- The drug is powdered with the help of grinders. It is moistened with
water and treated with acid. Then the drug is extracted with alcohol or water. Filter jt and
to the fiftrate add acetone. Reject the organic layer which contain several impurities, The
aqueous layer so obtained contains alkaloids. It is treated with ammonia or sodium

bicarbonate and organic solvent is added. Separate the layers. Reject the aqueous layer. The
organic layer obtained contains the alkaloids

From the above methods we will get the crude mixture of alkaloids. So the separation
and purification of individual alkaloids can be done by following methods -

JFractional crystallization — It is a easy method but it does not give better results in
complex mixture.

Steam distillation ~ This method is used for volatile liquid alkaloids such as nicotine
and coniine.
Chromatogra_phic techniques - This is the latest and widely accepted method employed

kaloids from complex mixtures. The various
ike thin layer chromatography, high performance
high performance liquid chromatography (HPLC),
ography and ion exchange chromatography etc.
FUNCTIONS OF ALKALOIDS IN PLANTS

Alkaloids play a vita] role in the plants.
below —

chromatography techniques used are |
thin layer chromatography (HPTLC)
column chromatography, gas chromat

There different types of functions are listed

They may have 3 vital ro

The alkaloids are

le in growth regulatory factors,
0‘ 3 . 1 5
iy POIsonous in nature thys they protect the plants from grazing animél

S

They act a
They might be the by.
way they cease th e GG

a reserye substanceg
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Thes spectrum of pharmacological act
at, anti- rheumatic etc. In plant
ge hizome, bark, seeds, wood etc.
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SUbSta“Ce .

S o
onjugation W\i\;LdEIy distributed in plant kingdom.
1ons for e.g. liks Egalr“mgjﬁii?,& Glycosides exhibit
S glycosides occur ln algesic, purgative, cardiotonic,

n different parts like leaf, fruit,

animal which on enzymati - pounds mainl igi
ra.rely(Goi cone) and a non sug:fn Ifltollc_ or acdic hydrolysis )’ieldsl :Xeojrﬂzl:z :trll g;:‘ ;zg
fies (G ety (Aglycone or Genin).” Glycosides are coisidered

e sugar ethers or acetals, and they ar
t(;nbsugagrj;i"‘r“ia-wflnc;.miacé't"eil“'I{};a";oxyl gr);upeoffo ;I:xmd by condensation of hydroxyl group of
n nonosaccharides like gl gar. The sugar (glycone) present in glyco-
ides are o p glucose and rhamnose or more rarely deoxysugars such as
CymarOSe found in cardiac glycosides. The aglycone part may be alcohol p}Kenogl or amines
The linkage between glyco.ne and aglycone is known as glycosidic 1inkag,e and 65“%1&1’5‘"5&'5?{5:
of linkage and b sd.tgxeadsgm.exs are assigned. Practically all natural glycosides, however
are of b-type. The simplest glycosides are a- methyl glycosides and b-methyl élycosides
“inich can be synthesized from union of methylalcohol and glucose. ~ “

H\ /OCH3 HgCC\ _/_L

—HO OH
—OH —OH
—OH —OH
H
’ . Bp. -Methyl glycoside

o. -Methy! g[ycoside

P , )
ROPERTIES OF GLYCOSIDES  some of them are coloured like flavonoids

Glycosides are colourless compOunds o1 \
s are red -

s Tystaline o amespuot Iy levo form is more active.
cally active and normally &7 horoform an d ether.

and alcahpl.but. inso

GlYcosides are opti
WW’Z—Y"@E%

Glycosides are soluble in-water: ‘ | acids
Glycosides can be hydrolyzed py mineral 2¢2

)

":T")N - (STAS-OTTO METHOD)
. by usl
ngnd_ traqtedW

drug is powdered by
s-Otto Method. The pgr colation method.

ng 5t 1 by continous hot

he glycosides are extracted ith alcoho

°1. The powdered drug is ex
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2 present.in_the plant parts are deactivated. The ey
this‘ rocess; . F?ﬁ%zyglziaéqziﬁégﬁ%ﬁch pxI')ecipitates' out the tanning an;%tgt;.
tained 12 tr(?]fllie e;?ess of lead acetate is precipitated by passing hydrogen sulphige gar
impurmes-1 t'§n The extract is filtered and the filtrate is congntrated_. From thjs concy 5
gl rlglclig?rsgeue:xtréxct the pure glycosides can be obtained by using fr act;onél CryStallization
frzctional solubility and chromatographic techmques.t C_hr(;in(’)lsfgfgri :glaz,e (lis the lates ang
ow days.\The characteriza pure 81}’;_@,3 |

.dely accepted technique used n .
r:n Zg don,eljby using UV, Visible, LR, N.M.R and Mass spectrometry analysis.
/"Fhe above Stas-Otto-Method is illustrated below.

B

Powdered crude drug
Extract with alcohol
and filter it
Filtrate
(Tannins + Impurities + Glycosides)

Residue

Add lead acetate solution
(Excess of lead acetate is

Erecipitated by passin
ydrogen sulphide gas
Filter it v

Tannin and Impurities FiEr'ate
(Crude extract of glycoside)

Fractional frystallization
Fractional Solubility
Chromatography

Pure glycoside

Identification test — AT
est = These are no simple identification test for glycosides. Depending

upon the nature of glycone and agl i
: cone moiet ifi i 5
performed which are mentioned ingil)lrdividual c(i?rl};gsspecmC R

CLASSIFICATION oOF GLYCOSIDES

(ll On the basis of

Purgative glycosides — Aloe, Senna
Cardiac glycosides- Digitalis, Thevetia
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Gl cosides are also classifi
. ed
art. The e.xact point of linkag(:gnbthe b
bridge which connects the reduCietwe
=g,

asis of i )4
Inka 3

. lyc o cagC bLt\VGCIl BIYCOHG and ﬂgl cone

€ 8 0 nd ﬂgIYCOl\G portion is an oxygen

penolic group present in BIou i
the Up..present .
aglycone. Such glycoé?dgéy ;30116 tlo either alcoholic or
re called as O-glycosides.

However, if ‘O’ is replaced by *
i y ‘Cit |
called as S-glycosides and if r Is called as C-glycosides, |
below = cPlaced by N’ it s cald e N shacnbin s mentioncd
o g . -glycosides as mentioned
- cosi1aes — n ;
gly ese glycosides sugar is connected
_OH + HO—CH,,05 -» —0—C,H,,05+H,0 to OH or phenol group-
. _ 6-+11+~5 2
These glyCOSIdes are found in higher plants likE'Ehubarb amel Setuid ey

- In this ‘
type of glycosides sugar is connected to carbon atom.

C- glycosides
CeHpO5 = —C—CeHyy 05+ HO

CH + HO—
nd cascara.

These are present in aloe a
. r—-‘—"“"_'-’-’

cosides Sulphur of SH group is attached to the sugar.

s-glycosides — In these gly
H—CH1Os 7 §—CgHy,05+H,0

—SH+ O
It is found only in isothjoﬁgxghq“‘ggn:g_lycosides like sinigrin  from plack mustard.
) is attached to the sugar.

_In these glycosides N of NH (amino group
> N—CgHy;0s + H20
le of N-glycosid_es.

N-glycosides.
N-H + HO—CgHnOs
Nucleosides_is the examp
4. Glycosides are also classified on the basis of the ¢
moiety. This is the most widely acce ted classificatio
thraquinone glycosides

he chemical nature of the aglycone
n. They are grouped as —

}V Anthracene OT An
/2" Saponin glycosides

}" Cardiac glycosides |

k Cyanogenetic or Cyanophor1c gl

;‘-’ Isothiocynate glycosides

: e
d Furanocoumarm glycos1d

6{ Coumarin an
7% Aldehyde glycosides
8_./ Steroidal glyco-alkaloids

#- Phenol glycosides

10 Flavonoid glycoside®

IY. Bitter glycosides and Miscellan

coUS glycosides
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Tannins are widely distributed in plant_ l?fjllngIl\. As the namg il?dicales they Posses
the property to ‘tan’ i.e. to convert hide a.nd _5.,5“1. into leathe,r. So'lmmm 18 a substance which
is detected qualitatively by tannins test i.e. the Goldbea;gr_.s..skm_-tes.t. These are seconday
metabolites and are present in tell sap and vacuoles. They act as.ag_tfln_gent as tbey have e
capacity to combine with proteins and precipitate_them. Tannm.s can be defined a5 “the
complex, organic, non-nitrogenous, polyphenolic subs.tanccs of lug!\er molccular_might_n
They are used as anti/sgpﬁcs.and in gastro—intestinal diseases like d}g_rr.l_lqea. They are also
used in leather industries.

PROPERTIES

Tannins are soluble in water, alcohol, dil alkalies, glycerine and acetone but are ip-
soluble in organic solvent such as benzene, ether.and chloroform.

They should posses tanning properties.
Tannins with ferricsalts give blue, black, violet or green colour.

Tannins givepggg;ipitatemwith alkaloids and heavy metals therefore they are used as
antidotes in alkaloic}gLgg,glm_,heay_,_qu;,e,tqJl(ig'gj‘s‘gﬁrg}}g.

In aqueous solution tannins produce acidic reaction and have astringent taste.

Classification - Tannins are classified in two classes on the basis of chemical nature as
follows —

1. Hydrolysable_tannins

2. Condensed tannins.

1. Hydrolysable tannins — These tannins are hydrolyzed by acids or enzymes_and
produce gallic acid or ellagic acid. Chemically they are esters of sugar usually glucose with
one or more trihydroxybenzene carboxylic acid. With ferric chloride they produce blue
colour, hence they are used in manufacture of _ink. When these tannins are heated, pyr*

galloLis produced. The examples of hydrolysal;Tg tannins are gallotannin from rhubarb,
chestnut, nutgall and clove and ella

+T5¢IL gitannin from myro..t.).ilfps, and Qfﬁkpi’ﬂ
_O_O—é’——”—‘
H H
\ /
H H
Gallic-acid Pyrogallal H lagio Acid
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B Condensed tannins - These a —
nocyanidins. They are related to flav: “1.1:
Vonoic

0a
pr 0O . ;
~3-0l. On treatment - pigm ot
avone 3 with acids or ‘3“2)’m£ %} ents and have the polymeric formula
lese tannins are decomposed into red

- Juble compounds called as phlob .
Soheating i prodfcewc aphenes. With ferric chloride they prod 1
Jrugs which contain condens ﬁlﬁﬁhold ,'therefore they are also cal)lleljj uce Bi‘_eei‘ffﬂ‘r.
The €d tannins are cinc} as catec 10l tannins.
plack catechu, CQCOa: kola _seeds etc. nchona bark, cinnamon bark, pale and
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called as phlobatannins Or

H
Catechol (Pyrocatechol)

P““‘g’tla:; o -'. PS}SiUdOtannins are low molecular weight corﬁpounds and do not re-
ond to Goldbeater’s skin fest. Examples of pseudotannins are catechins from cocoa and
£

d form r_ll.lxvomica and coffee.

chlorogenic aci
Extraction and Isolation of tannins — The various types of the methods of extraction
e high molecular

depending upon the source of tannins are employed. As the tannins ar

weight compounds so it becomes difficult to isolate the tannins in pure form. Thus the
solvents used are the mixture of polar, non-po e alcohol, ether,

lar and semi polar solvent lik
water, acetone_etc.

IDENTIFICATION TESTS

1.. Goldbeater’s skin test -
intestine of 0x) 1is soaked in
and is added to the tannin SO
water and transferred to 1% ferrous

skin confirms the presence of tannins. 4 and 1g of sodi ”
16 i and 1g of sodium aci

Ph P f aqueous extract of tannins 15 prepare )

enazone test — 10ml 0 qit ool and filter it. To the filtrate 2% phenazone solution

phosphate is added. Warm e
is added. All the tannins present are prec1pitate -
. Gelatin test - To the solution of tannins add i% ge:;t;n S;)ese
chloride. The precipitate obtained confirms p
pseudotannins.

P

(a membrane prepared from the
n it is rinsed with distilled water
es. It is washed with distilled

brown or black colour on the

The Goldbeater’s skin”

hydrochloric acid. The
Jution (sample) for 5 minut
sulphg,t,e’_gglution. A

Vo

Jution containing 10% sodium
nee of true tannins and

\ @

s add ferric chloride solution. A

Test with ferri : e — To the : '
¢ chloride g ce of tannins.
blue, black, violet or green precipitate or colour conflrrr:is (;he .}:ri;eli B ol
! . tract and ary 1t 0is -
+ Match- : ch stick in plant s ~ d in colour
Hel ::; e heaT= Dtl}F ilgr:ie The wood of match stick turns tO.B}:nk%m%&I‘)roduce
w : : [ nc.
s#hich a'rm near the ¢ tannins- (On heating tanr.unr? with co © d produce
confirms the presence o cts with the lignin of woo and P

Phloroglucinol. Further phloroglucin01 red

Pil}k colour.) -

solution of tanmn

=

N\or
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VOLATILE OILS

uhe odorous and volatile constituents of plant ang ailig
15 ‘etheral oils’ because they evaporate when eXposeg

.. a.to_air at an g_rﬂd__in_ary:‘.temper_a‘turg.w They are alsq Callec]i as qf:sjg:ilsi dOIflrSonE\lshthdey f“e the
1% P assences Or active constituents of the plant. Chemically-they ¢ t ydrocarbopg
“and their oxygenated derivatives. They are composed of tggpgnljs,) moncci) stalrp.enzs (_CIOH](,),
sesquiterpenes (C,5H,,), diterpenes (C,oHjp), polyterpenes (CsHg)n and their erivatives,
Volatile oils are present in the entire plant or any part of the plant such as bark, fru,

leaf, root, rhizome, wood and seed etc. They are secreted in the schizogenous or lysigenous
glands, ducts and glandular trichomes. Volatile oils are formed by hydrol_ysis of some
Wnd by the protoplasm directly. They are present in plants belgngmg to family

like Umbelliferae, Rutaceae, Lauraceae, Zingiberaceae, Piperaceae and Labiatae etc. Volatile

oils are.widely used as spices and flavouring agent. They are used in perfumery and cosmetic

e Y

industries. They are also used as carminative, antiseptic, antispasmodic and antimicrobia]

Volatile oils are defined as
ies” ati ils are als rmed
species”. Volatile oils are also te

Terpeneless volatile oil - When terpenes-are removed from volatile oils they are termed

as terpeneless volatile oils. They posses good flavouring properties so they are used in
cosmetics and perfumeries.

PROPERTIES _—
(i) Majority of volatile oils posses a characteristic odour which differs from one specimen
to another.

(ii) Volatile oils evaporate completely at room temperature and do not leave spot on
paper. B

The specific gravity of volatile oils
t}-1ere are few exceptions whose sp
cinnamon, oil of garlic, oil of clove

(iid) !
is less than 1 and are lighter than water. But
ecific gravity is more than one such as oil of
- -
. : . and oil of cherry laurel.
v €Y posses high refractive indices
(v) Volatile ojls are optically active d

(vi) &

Volatile oils gy ;
I'e Insoluble in we ) e
and Carb?nwdisulphi T ater but soluble in alcohol, ch_loroform, ether, Q&_Lff’l‘,,

(vii) On Storage, dy

€ to oxidat o i
Colqgr. r&l\and resmlﬁca_g__on of volatile oils they become dark 11

———

~—
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/Eass —\\K‘W""“ES are classified as
Wm volatile oils \wt'f drug

Turpentine, Black pepper. —

A]dehyde volatile oils
Cin
amon, Cassi
Bitter alim. assia, Lemon grass, Le
almond, Bitter orange }1”I' cemon peel
ange peel.

Alcohol volatile oils
Peppermi
permint, Cori
. - o1l. oriander, Sandalwood, Citronella
Ketone volatile oils Dill. ¢
/ ar; 4 .
away, Cumin, Camphor, Jatamansi,

Phenol volatile oils Buchu, Musk, Spearmint
’ armint.

phenolic ether volatile oils Clove, Tulsi, Thyme, Aj
=4 yme, Ajowan.

Oxide volatile oils Fennel, Anise, Calamus, Nut
’ ald 7 Illeg.

Ester volatile oils Eucalyptus, Chenopoduim, Cardamom.

- .
Valerian, Garlic, Lavender.

| —
Extraction — The volatile oils are extracted by the followin

1. Distillation 2. Expression 3. Extraction
Distillation — Three different techniques of distillation are used —
@i Water distillation - It is a common n ter is used to extract the
volatile oils from herbal drugs. It is employed ituents do not
degrade by boiling up tQ 100°C.
ji) Water and Steam distillation - It is generally employe
constituents undergo degradation by direct boiling.
(iii) Steam distillation = It is genera resh drugs which conta

1ly used for the f
and do not rquﬂi__r_,e”‘_ﬂmggeration.

2, Expression - There are
when they are subjected to distillation: Therefore
like lemon peel and orange peel can b ined by method ©
of pressure). The major adva d is that the ™
preserved. The various expression me .
. (irSponge method ~ The rind of t ruits sU¢
b Se_Parated and squeezed so tha :
?ut is collected by the sponge an
he oil is separated.

by Ji) Ecuelle a Piquer

p 0?” like apparatus and it

inted metal needles which 27 ;
e fruits. The

E::;trate the epidermis of t
as lemon are placed in the powl an

cont:
(i);}t}l\nuously until oil glands are punc
| decc arge the oil. The oil 1s collecte

g methods -

sethod in which wa
for those drugs whose const

d to those drugs whose

ins moisture

Je oil present decomposes
ind of fruits

sent in the 11
e. by application
ce of the drug 18

:n which the volati

the volatile oil pre
f expression §

atural fragran

TN

amot‘and lemon
“oil which 0ozes
. Further

¢

Var >
h as orange, Derss
ands rupture: The volal'nfe
I eezed 1N A vesse

L Ecuelle arll
s inner 1ay€’ co
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i i otho
(il Mechanical mL. ’
mechanical methods which work Otl; tlées
i { by using these methods: . L~
= mtcrte aSifon} Thisgmethod is employed for those ddrugs; Wl:;gsfr??én;fe’y'lesiam QQ

ot i decompose due to exposur eam e

¢ “latile oil or the constituents of oil r.nay e
O'tlfl)nlz:;::eglfr(;m jasmine flowers, narcissus flowers and gardema rs etc. The ¢
ol

can be done by following two methods -

(i Extraction with volatile solvents = The drug 18 f:xtrascte;ir CV(;’lletlltli;ﬁV;'r%mlmg Vol
solvent like benzene, ether, n-hexane etc either.by hot contmOItl rp; o bo ool ty'percolati0 _
The advantage of this method is that the uniform temperatu Nntained dUring
extracti/on which helps in preserving the natural fragrance.

() Extraction with non-volatile solvents - Genferally this procedurg is used to Prepare
high quality of perfume oil. The volatile oil present In the flower petals is extracteq by thig

method as it is not feasible to remove the volatile oil by any other method. Commonly thre
methods are employed:- ‘

(‘(()/ Enfleurage method - In this method a layer of fat is applied on the glass Plates
which are arranged in wooden frame. The drug (fresh flower petals) is spread on the glass
plate and allowed to imbibe in the fat for 24hrs after which the exhausted petals are removeq
and replaced by fresh flower petals. This process is carried out till the fatty materia js

saturated with essential oil. The saturated fatty material (known as pomade) is than extracteg
with alcohol to separate the volatile oil.

(BY Pneumatic method - In this, the warm air is passed through the flowers which help
in loading of volatile oil particles in the air. This loaded air is passed through a fine spray of
melted fat in a closed chamber wherein the volatile ols gets absorbed.

. 52)‘ Maceration - The fresh flower petals are gently heated with melted fat with continous
stirring. The flowers are strained and squeezed and the fat is allowed to cool. The fat is
extracted continuously three times with alcoho to separate the volatile oil.

IDENTIFICATION TEST

. latile oils are extracted by, 1
_ Now days the various Vo =
d - Now )above principles. No doubt the output of e Oilrﬁnt

4

. VOlatile
Xtracti()n

Storage - Volatile oils sh i ‘
gkt a coloe should be stored in well closed, well filled containers away from

Resins are defi
Ined as “the
nature”. Resing are th ixture PR
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esin P i nert
r ave, purgative, ex Subs
ca inative purg pectorant and analgstance

e shellac:

Resins are transparent or translucent so|
solids, s
, sem

i insoluble in w isoli :
i) They aré 1 ater but soluble ; olid or liquid subst
oil and chloral hydrate : € In organi i S
Y solution. ganic solvents like alcohol, fixed oil, volatile

Mmically res;

: S, They are) lt'bms contain resin acids,

SIC etc. Resing a normally used as antiseptics,
§ are also obtained from animals

. They burn with smok
iii) y ) b y flame as they contain lar
On heating they soften and finally melt B BmDET Qf R ony afoms:

(
(
(v) Resins have specific gravity more than one and -
(vi) On storage, they darken in colour are heavier than water.

Classification 'lRlesms are classified into two categories as i
1. chemical classification - : mentioned below:-
The resins are classified on the basis of chemical constituents

such as-
) Acid resin — These contain a large portion of carboxylic acid and phenols. They combine

with alkali and their metallic salts i '
" kali they form soap-like solution giec(t)(ﬁ‘:ils;il 2?1 Tesinates. Wlt'h aqueous solution of
acids are abietic acid (colopho e ol oo M s e reSin
i . p ny), copaivic acid and oxycopaivic acid (copiba), primaric
acid (fankicense) and commiphoric acid (myrrh) etc. P 1
(i) Resin alcohol — Resin alcohols are also called as ressinols. They have high molecular
weight and occur in both i.e. free form and combined form. Ressinols are tetracyclic or

pentacyclic alcohols and are normally a-amyrine and b-amyrine derivatives. They do
not give positive test with iron salts. Examples are like benzoresinol from benzoin,

gurjuresinol from gurjun balsam and storesinol from storax:
alled as resinotannols. They also have high

(i) Resin phenol — Resin phenols are also ¢
molecular weight and occur in both i.e. free form and combined form. The phenolic
ins acid. They give positive test with iron salts.

bined with resl
] from balsam of peru,

benzoin.

]lcohol or resi
yl cinnamate

group of tannins is com 1
toluressmotannols from balsam

Examples are like peruresinotanno

- of tolu and siaressinotannol from sumatra
(iv) Ester Resins — These are the esters of resin @
resin acid or balsamic acid- Examples are cinnant
benzoate from benzoin. _ o
ces as they do not contain characteristic

V) R -
esenes — These are the neutral an _ / e o Tham d
f i gpecific chemical properties. hey do not
S They €2 e ts }1110‘/;;?;2&35 by alkalies. They have high molecular
4 gutta purcha and colophony.

fsrf“hsalts or esters and are 1o © seafoetida
eight. The drugs which contain resenes ’ ] T
Glycoresins — Tlglese contain the gl}’COSidal resir-lsl' Glycoresins on hydrolysis y1¢ S
Sugar and complex acids, e-g- 18 ja from ja‘ap-
Mo P ' sified on
nstituents of Resins — Resins are also € The homogenous
Pv)\rl:esent either in resin Or resin tior. .
ith other plant products is ca

notannol combined with
from storax and benzyl

(vi)
nstituents

the basis of major €© :
of resins

combination
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.\ & l resin — l 11S 1S S SS g e “l A Ll/]:):)ifi(.iitl()l].

( L l I 1S i- di ‘Cll:..t)d lll](iel (.l] l 1 < l . = . ‘l ] 3 . .

‘ Jl = ; 3 - . ’~| Ssa l ) cnous l‘ni\tlll'l_ Ut resin and vo dllle Oll lt 1 t

1S ) . /

OILO re.,ll] \\ a8 b . 3 ) ' l .

as (.'IL(' ]‘C.“il] il}\L‘ CJP:JIC]I\, S.;lnng l-‘l]‘j C } d l, .l I

‘ !1‘ Nn-res - l S ) )¢ C S ]]lxtllr(.
) (&0 O

S f ) 1 l Tl 1 lLl tlllnlt l"lL )
as dk L‘tlL d, ll\_\ h., al - ; ; , o
sUum > h C ga]l

of resin, gum and volatile oil |j,
v

N ic acid or both. Exampleg :
Balsams — Balsams contain benzoic acid or cinnamic acid o ples are be“20m,
(L8 Pl S ¢

storax and tolu balsam.

Extraction and Isolation - Resins can be extracted from plants and animals by any -

method of the following:-

3
(119
(ii))
(iv)

I

By extraction with alcohol and then precipitating with water, e.g. 1Ipomoea, and jalap,
A's plant exudates by injury or incisions, e.g. asafoetida, myrrh etc.

By heating the plant part e.g. guaiacum.

By distillation method e.g. colophony

By various treatment of the excretions obtained from animal e.g. shellac.

Identification Test - Resins can be identified by physical test and specific chemica] test

which are mentioned in individual drugs.

SUGGESTED READINGS

Brossi A and Cordell G.A., “The Alkaloids” Vo, 41, Academic Press Inc San Diego.
Sim SK. “Medicinal Plant Glycosides” University of Toronto Publications.
Harborne ].B. “Biochemistry of Phanolic Compounds” Academic Press, New ork.
Pridham ] .B,, “Terpenoids in P]ants” Academic Press New York.

QUESTION BANK

SHORT ANSWER QUESTIONS

Q1 Define Alkaloids. Explain theiy Properties & functiong.
Q2. Discuss the classification of Alkaloids,
* 3 i i '
84 Dfefme Glycosides, Explain theijr properties.
Q-S- Discuss the isolation of Glycosides.
Q:6: Define Resins. Explain theijr Properties.

Discuss the classification of Resins.
Q.7. Define Volatile oils. D

. iscuss their properti
Q8. Explam the varioy Properties,

$ extraction

Scanned with CamScanner




