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Chapter1

INTRODUCTION TO PHARMACOGNOSY

(A) HISTORY OF PHARMACOGNOSY

Man in initial days used the subst
as food stuffs. Slowly these subst
disease were born w

ances obtained from various plants and animal sources

ances were also used as drugs to tre i 8
' at the disease b -
ith man. The use of pl ok o

- e v, |
i ants as source of drugs lies in the d ‘y&
anti { SR oA L : gs n the deep roots of et 8
tre.:tll:;:gr 1N0 0‘“:' l;\ 111.L\'LI‘ know what led primitive man to select specific plant riiterials to = ‘7:
1bc:ol ; ltlbe?bi ut it can be attributed to the inquisitive nature of man. The plants are 1'"'«"
‘1 n‘i tﬁei‘: “‘-‘t-.‘fbbaf}’ for the life of man and today we have a vast knowledge of chemical E‘,,_'*; o
anc apeutic properties of different plants.The large number of d i
plant kingdom. d . TP Setivad fram -
The history of herbal drugs dates back perhaps to the origin of human race. 2y
- The do?uments of the ancient era reveals that the plants were used as drugs in Egypt, b
China, Persia, Arab, Greece and India before the begining of Christian era. Initially man ==
passed his knowledge to others through oral communication. Slowly as the different o

civilization developed man was able to communicate his knowledge first by carving into

stones or clay and later by writing on parchment or on paper so that his knowledge should
be known to coming generation. References may be made to the clay writings from the &
library of Assyrian King to the Egyptian Papyrus Ebers (1600B.C). Papyrus Ebers is an B
oldest document containing 700 medicinal herbs and more than 870 formulae. Shen Nung A
an emperor of china wrote Pen-'Sao in 3000 B.C which contains 365 different drugs one for |
each day of the year. Ayurveda means “Science of life’ an Indian system of medicine is the
very foundation stone of the ancient medical science of India. Ayurveda was evolved between
4000 and 600 B.C and objective of Ayurveda is not merely to cure the disease but to preserve
the health also. The treatises dealing with Ayurveda are Sushruta Samhita anc% Charak
Sambhita both were compiled between 500-300 B.C. Charak Samhita deals mostly with plants
and Sushruta Samhita deals with surgery.

Al At

i wBather of medicine” (460-360 B.C) gave his contribution on anatomy and
phyin_IC:II:JI:g(;crc?; e;uriztx? beings. Aristotle “Father o.f naltural h.istory” (384-%22?.(2) was i;
philosopher and he wrote on animal kingdom ’?Vhlch is conmfiered fauthontlamtr;;vzr; -
twenty first century. Theophrastus (370-287 B.C) is %mown for his st.ufhei 0111 ptanmL<e og ium.
The Greek physician Dioscorides (40-80A.D) described about méd:cm?l 3% _e;r(t) (?AD) 131 OWI:.
belladonna, colchicum, ergot and these are used even now days. Ga ctn conta‘m.ing -
as first pharmacist described the different methods of preparation
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a'nimal drugs

of plant 2 d one thousand INTRODL
of about No major * DEFIN
| I dealing was ? ical science H
constituents of crude drugs. The isne ter this therc field © medi in herbal drugs were Initi
is still knmlvn as Galenical l’h.“ll‘l't'li‘t;{. a8 made S tg:j:icamf-‘"ts but i ?-,S pt;‘lan
years in which a very little "rl‘fLL};rrxz1tllali"“ s tance of extraction np
attemplts were made lo dm“g': “criud- orted the impord n techniques of is derivi
used to treat the disease in th ﬁLP S -|ﬁ45-1715)* rep dvent © - :ds of plants and 1;2(;‘:‘1:;
s French apothecary N. Le'maty ik 4 ousa 3
The French ";Pf; l‘l(: bcy“scd as an jdeal safvf.fql screening of th S chemist Serturt'\er cultiva
method and alco w' O i Tedl bo thie chemicé In 1806 the Germ' . olated cinchonine
isolation and characte™s tituents were isolated: 2 hemist Gomeriz ° chnine (1817) In
i nfdwe coil:fm In 1811 the POft”gesedc y entou jsolated stryn'me (Pelletier ——
: - o . . v
;SOIM""ﬁi Tm};h]l_:;:kr?fl';:e grench chemist Pelletltif f’nthggonsecuﬁve yea)rS ﬂ;gdalin (1830),
rom cinchond i . £ dS S;rmlal' yln . 1828 " a
o (1819) from nux vomica seeds. and Reiman e (1894) were
?;1;L?r:§ﬁ::r£tmine (Meissner 1820), nicotine (qu?l(tNa i 1887) and emem;kaloids. Some N
ii-olated. Stass and Otto in 1852 .developed_ 2 n?;r Iz)xin ergometring quinidl and I
of the important constituents like reserpine, dig ’ . ol
: ; ieth century. ' irect effect on .
isolated in twentieth . ry ' ¢ Bofaiiy dinting 19th century had a d taBts st Liquc
The developments in the fI.Eld of botany (1707-1778) classified the pla o
pharmacognosy. The great Swedish biologist Linnaeus Jassification was ek

S tc
introduced the binomial system of plants which is still followed. Plan

further developed by Bentham and Hoake_r (
(1887-1889). The microscopical and chemica
number of atlases of powdered vegetable drugs. Berg

crude drugs. Voehl and Tschirch published the anatomical atlas of various powdered drugs

1862-1883), Eichler (1883), Engler and Pfoal?cgle g
| studies of crude drugs helped to publishal 5 -
in 1865 published anatomical atlas of qual

of h

which became helpful in that period when adulteration in food fu'ticles and fdll;ugsd»\rerf1 il
common. In 1904 Greenish and Collin compiled “An Anatomical Atlas of Powdere Brit

Vegetable Drugs”.

Thus, up to the beginning of 20t century pharmacognosy was more a descriptive subject dif
mainly of botanical science and consisted of identification of drugs in entire and powdered| 4.
condition and with their history, commerce, collection, preparation and storage. The| 1.

development of modern pharmacognosy took place later during the period of 1934 -1960 by
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simultaneous advancements in the areas of biochemistry, organic chemistry, biosynthesis, (;;,
pharmacology and modern methods and techniques of analysis like Thin layer, Paper, Gas| (}
and High performance liquid chromatography and spectrophotometry. The substahces from| oy
plants were isolated, their structures were elucidated and their pharmacological actions| g
were studied. Therefore by application of several disciplines pharmacognosy from a|
Sd;z;r:pﬁve subject has developed into an integral, important discipline of pharmaceutical th
es.
o mgl}gﬁ:})‘t}ec‘iﬂy, the'plant kingdom st:illo holds many species of plants containing substances |
; alue which have yet to be discovered. The lar b 1
being screened for their pharmacological acti 'Igtf o PR conste_th ;
multidisciplinary backgro e ons. Thus pharmacognosists with a| f
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Pt
'.-_.d!‘ugs
usand INTRODUCT
v ION TO p
nvtg? i * DEFINITION HARMACOGNOSY
; e
l“iﬁnlly 'in 1
9th cant
. as pharmg entury the term *
action Seydlerr.nrlcog“?-‘-‘y . The word u;{“ Materia Medica was used f ¢
b : m 1815 in his harmacognosy” or the subject
S of is derived § work entitled Anale y" was coined b now known
| d from ¢ talecta Ph y German
 and knowledge of ). B wo Greek words viz, Pha fArmacognostica. The name A
. R - . rme »
urney physical, chcmicr;?dl}’: Pharmacogonosy is :1“ ;.kon (a drug) and Gignosco (to -
Mine cultivation, cullec‘ti;“d biological chamcte:’ﬂlt;}:dcas :Ihe ;cientiﬁc study of th: :ct’;_‘::::“ th{z
1817) I n, preparation for th rude drugs along with their history,
n Short, Phar e market and preservati their hismf’.‘h
etier animal anid w macognosy is the obiecti T
g neral jective stud
330), o sources, treated scientifically. y of crude drugs derived from plant
vere SENT STATU ' :
S AN
Sme Now a days the medici ol D SCOPE OF PHARMACOGNOSY
ere second world wa nal plants are widely used :
t
S 0 e i 131m()5t every country have establi);hed its ;Lzl}g_hout the world. After the
. hi ries. New plants are constantl i ' icinal plant research institut
o w ich were investigated and rei ! y being screened and the plants and crud es
Siie] Liquorice, valerian, veratrug ejected earlier are re-examined using all the modemut-u ;:nt'irugs
vas etc. are some of the examp le; P;Jdophyllum, senna, digitalis, opium, colchicum s:u,a;qms.
itle used in herbal drugs are also S?udcfl‘ciler drugs which are re-examined. The me d’icinal (;nna
ha in the demand of herbal pro ductslfn on the bas-15 of folklore. As there is continous inzrzzzz 2
of Pharmacopoeia’s which contains re ar‘i}’ countrles' including India have introduced Herbal ?§
1gs | quality of these products can be mai gtu. atory requirements of medicinal herbs, so that the =
; of herbal drugs givi | AL, Monognipha die iew aralable on L =
re : g gIV]_ng deSCrlptlon, tests for identi ; ge number ]
ed constituents. In this respect recognition should ben iy and purity and assays of active ﬁ
British Herb Pag uld be given to the pioneeri - 3
al Pharmacopoeia first produced in 1974. ¥ g production of %
| Pharmaco, i : ' T
sct ) gnosy as an applied science has played a i 3 &
-d ' different disciplines of science. Pharmacognosy iE pfiici;;]il;rportam ro;e . development of }
. ! therefore pharmacognosi 3 CanicRenien Wit planit mastetils &
- gnosist should posses the basic knowledge of b g
knowledge of plant taxonom i ge of botany and zoology. The ¥
o B : y, plant breeding and plant genetics is helpful i |
sy of cultivation technology for medicinal plants. Phytocl%emistry has Eignjlgct:stfe‘;eloﬂmen:l !
& and contributed a ¢ i idati : e \
s st isl;enuca.l' knou'fledge due to elucidation of structure of isolated constituents. E
_ : y -growmg science and has led to many important developments regarding 1
; evolution of plant kingdom upon which modern ideas of classification are based. Plant |
. tissue culture, biogentic pathways for formation of primary and secondary metabolites and
1| :)}:her hrelatecl fields like chemical engineering and biochemistry are essential to understand
| e pharmacognosy. ) _
) Pharmacognosy also includes the study of animal products such as bees wax, gelatin,
: | wool fat, vitamins etc. and other natural products like hormones and antibiotics. The materials
having no pharmacological action but are significant for the pharmacognosists are like natural
' 3 fibres, suspending and flavouring agent, disintegrants, stabilizers and colourants. Other
areas which are naturall associated with the subject are poisonous and hallucinogenic plants,
) P genicp

d molluscicides.

allergens, herbicides, insecticides an
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The use of herbal drugs is Increasing dny'by day
way into medicine as purified phytochemicals. rhus, P

of these s essential so that the Information regar cture !

b Lhlh 5 & : tr ,u
disseminated to the people. Hence, phnrmncngn":y is the mfraﬁe ctive P arious dosag'e | 9
and medicinal chemistry, Basically, l’f“""""wg"uszém wher¢€ ensed int0 is also an 1;
evolution of novel medicine and it pr()\‘idfsr;:x}l"ltcd and disP harﬂ"z“:c’gfl '
drugs derived from natural sources are [0 T A The

of me cin! ore -
forms used in ayurvedic and allopathic system el e and ™

! stem O od TOT!
important link between ayurvedic an yd to be explmte . gnl—ﬁ

uire . esl
Briefly, the natural sources of drugs arc rﬁ:l:! ch::arly'indl'ﬂf’“’sth 1.
popularity of natural drugs throughout thewor .

of pharmacognosy in modern medicine ——

d allopathic 8

SUGGESTED READIbth&mM_ i : 3 g
! . b P \edicine” Orient Longman Ltd - Delhi. : td. Delhi. | |
. ﬁl;u Li’a‘ﬁP me:;dm&nm:fhg;y” Motilal and Ban?mﬂdas bihzre 1al Fub}ghers Pvt. 4
5 ghani Sismcgh;mehéieg;ﬁ: ?:dia, °A Profile Edited, Central Council for Kes€ 3
'1':*' Dellhi.. W = :
(JuesTION BA |

OBJECTIVE PART

MULTIPLE CHOICE QUESTIONS

1. Papyrus Ebers which contains 700 medicinal herbs and more than 870 formulae is an :-

—

(A) Indian document (B) Egyptian document
(C) American document (D) Pakistani document
2. Who wrote Pen-t'Sao ?
(A) Hippocrates (B) Dioscorides
(C) Shen Nung . (D) Aristotle
3. Who is known as Father of Medicine ?
(A) Hippocrates(460-360B.C) (B) Aristotle(384-322B.C)

(C) Dioscorides(40-80A.D)

: (D) Th s
4. Dioscorides(40-80A.D) was 2 i cophrastus(370 287B.C)

I (A) Amterican Physician (B) Greek Physician ‘,
J{} ' g %‘; Ir}dlan Physician (D) oo of thie 4 |
:U ' 0 1s known as first Pharmacist ? ‘ te \
f (A) Dioscorides
- i ]
b 6. Who isolated ik alen

| (A) Serturner morphine from opium 7 . 1
! (C) MEiSsner (B) P Eneﬁer

(D) Reiman
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INTRODUCTION TO PHARMACOGNOSY T

(B) SOURCES OF DRUGS

A drug may be defined as an intended for use in diagnoses, cure, mitigation, prevention
or treatment of disease in man or other animal, or indented to alter a body function or
structure of man or other animals,

Classify sources of Drugs

1.

1

Biological source
a) Higher plants
b) Microbes

¢) Animals

Marine sources
Mineral source
Plant tissue culture

1. BIOLOGICAL SOURCE

Higher plants a source of drugs : Plants have been used in the treatment of various
diseases from time immemorial. The traditional Indian systems of medicine.

Ayurveda, Siddha, Unani systems are based on the use of plants & other natural
substances. There are 200,000 to 250,000 species of flowering plants growing on earth, which
belong to 10,500 general and about 300 families.

These genera are source of drugs and are distributed among plant families like :

Solanaceae : Datura, Belladona, Hyocyamus etc.
Cruciferae : Mustard etc.

Scrophulariaceae : Digitalis

Leguminaceae : Senna

Labitae : Tulsi, Pudina etc.

Rutaceae : Lemon

Rubiaceae : Cinchona .
Umbelliferae : Fennel, Coriandes, caraway etc.
Apocynaceae : Rauwolfia, Vinca

Liliaceae : Scilla

Graminae : Wheat rice and maize starch

Papaveraceae : Opium
Dioscoreaceae : Dioscorea
Spermatophytes : .
Angiosperms (Flowering plants) : They are useful éources of glycoside, voltaile oil
and alkaloids like cinchona, belladonna, Ipecacunha, etc.
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- : PV PHARMACOGNOSY AND PHYTOCHEMISTRY-L
Gymnosperms (Non flowering plants) : They are useful source of oil, resin anq

alkaloids such as Ephedra.
sting of entire plant or some plant of it are often designated as crude drug

hat part of the plant, which contains the maximum amount off aejj
constituents is collected and marked. Thus a crude drug may consist of seeds, fruits ]a Ve
leaves, flowers, roots and barks of stem or root. Many of the plant products are P ngq
therapeutic agents like alkaloids cardiac glycosides, anthraquinones, flavonoids, mucﬂ:nt

duct like steroid sapogenins is important raw material for the sy:ntheSgi:

and enzymes. Plant pro
of steroidal hormones and related drugs.

MICROBES AS A SOURCE OF DRUGS
The microbes are microscopic organism which include viruses, bacteria and reckettsiag

These micro-organisms are source of many immunizing biological.

Drugs consi
Generally only t

A. Viral Vaccine :
Small pox vaccine : Contains living virus of vaccinia (cow pox) which has begy

a)
grown in the skin of a vaccinated bovine calf.

It is used as immunizing agent and prophylactic against small pox infection as we]|
b) Rabies vaccine, is a sterile preparation of killed, fixed virus of rabies, obtained from
duck embryos, which have been infected with fixed rabies virus. It is available iy

dried forms.
Influenza virus vaccine, is a sterile aq. solution of suitably inactivated influenza

c)

virus.
. L - .h\ . -
d) Poliomyelitis vaccine, is of two types, poliovirus vaccine inactivated and poliovirug
vaccine live oral. !
Later the preparation of one or a combination of strains of live, attenuated

polioviruses, these are used as active immunizing agent poliovirus.
e) Maeasles virus contains live attenuated rubeola and rubella viruses. The viruses are
grown on cultures of other birds embryo tissue or human diploid cell tissue.

f Yellow fever vaccine, yellow fever vaccine is an attenuated strain of living yellow
virus as well selected for high antigenic activity and safety. It is prepared by culturing

the virus in the living embryo of the domestic fowl.

g) Hepatitis virus vaccine, it is composed of chemically inactivated hepatitis B surface
antigen (HBsAg) particles obtained from the plasma of healthy chronic HBsAg carriers
by plasmapheresis, separated from the infectious Dane particle by density gradient,

centrifugation and absorbed on aluminium hydroxide.

B. Rickettsial vaccine:
These are a group of very small gram negative microorganism, intermdiate in size
e large virus. Rickettsia can’t be grown in artificial

between the average bacteria and th
media and like virus require chick embryo or monkey kidney tissue as well, for their growth.
Rickettsial vaccine is exemplified by only one preparation that is typhus vaccine produced
against typhus fever.

in America. It is used for producing active immunity,

Scanned by CamScanner



wo

e T —

INTRODUCTION TO PHARMACOGNOSY

C. Bacterial Vaccine :
(i) Typhoid vaccine, it i
phe . 1L is a sterile suspensio
. bacilli, salmonella typhi. It is useg for p‘:'tfc?ﬂ;?;nh;gkukd oo e | e
(ii) ECG vaccine, is a dried, living culture of ti BI:o R L
Dobices ' ¢ of the bacilus calmette -
- Bdum tuberculosis var. bovis, This vaccine is an aclfv:‘irg:'tmip s
o s unizing agent
iii ertusis g
- igrut:':;)zsirng icuugh, _is_ caused by the organism bordetella pertusis. Pertusis
o kill;d br:;t;\;t;::ﬁmg agent against this disease. This vaccine is sterile
e clicicney a pertusis of a strains or strains selected for high
(iv) Plague vaccine : ich i
Susg:n S; ;;c:)r;ekil'lb‘\?hmh is used to produce immunity against the disease, is a sterile
i ed selected strain of plague bacillis, yarsinia pestis.
il P . .
Suitablr: (;;;;celrﬂe’ 115 .a sterile suspension of killed cholera, vibrio. In saline or other
s. It is an active immunizing agent for producing immunity against

cholera.

D. Toxoids : Tetanus toxoid and diptheria toxoid.

ANIMAL AS SOURCE OF DRUG
in therapeutic. The major

Cer{:ai.n. animal parts and animal products are used as drug
oup of animal products used in medicine is hormone, enzymes, animal, extractives organs

and bile acids as well.

v)

A) Hormones : - _
i) Thyroid : It is a modified preparation of thyroid gland of sheep and pigs. It is given
orally to treat patients suffering from thyroid insufficiency. It contains the hormone

thyroxine and liothyronine. _
gens are an amorphous preparation containing water soluble

f mixed oestrogens obtained from urine of pregnant mares.

iii) Insulin, is a polypeptide hormone secreted by the beta cells of the islets of langerhans,
situated in the pancreas of all vertebrates. -

iv). Gonadotropins, are mucoid hormones secre
gland. These hormones are prepared commercially

the urine of pregnant woman.
btained from the posterior 1

Vasopressin, is also a peptide hormone 0
hormonal gland of healthy pigs and cattles. It is used in the treatme

paralysis.
vi) Oxytocin, is a polypeptide hormone secreted by posterior pi
. constraction of uterine muscles and also stimulate the ejecti
mothers as well. It also can be prepared by synthesis. Oxytocin is
hemorrhage after

labour in full term pregnant women and to stop

ii) Conjugated oestro
conjugated forms 0
ted by the anterior lobe of the pituitary
from either horse serum or from

v) obe of pituitary
nt of intestinal

tuitary gland. It causes
on of milk in lactating
used to induce

child birth.
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vii) l‘l"h“‘l‘h'{“"- is a hormone produced adrenal medulla in man. It 18 f?u:medicines
animals also, because of its simple atructures as well, all of cpln'-‘Ph”ﬁ
are used in medicine today and s prepared by synthetic means gl WE

d is prepareq

as an :
ancre itis condition

BlEnzymes @
1) Pancreatin, is a preparation which containg enzymes of the p 1at
commervially from pig pancreas. It is used in the treatment of pancr e
g from a doficient production of these enzymes by the body- .
; 2 o i s mmerci
main proteolytic enzyme of gastic juice, 1t 18 pmduced co ally
ayer of fresh pig stomach. :
ared from profibrynogen,
lysin by streptokinase. It

resultin

Pepsin is the

by grandular 1

Fihri:wlysin, is prep

It is activated to fibrino

venous thrombosis.

iv) Trypsin, is a proteolytic enzyme prepared commercially from an
pancreas. It is used by topical application for the treatment of wounds,
etc.

v) Chrymotrypsin, is also proteolytic enzyme produced by the pancreas in the form of
inactivate chryrmotrypsinogen. It is obtained commercially from the pancreas of
Ox.

C) Bile, is a natural secretion of the liver
in the digestion of fats by emulsifying

i)
m human plasmg

which is isolated fro
the treatment gf

ii)
is employed in

extract of oy
ulcers, fistulag

which passes into the intestinal tract and aid
them and promoting their absorption. .

d organs, liver, stomach preparations and bile are examples of
ch derived from healthy and domesticated animals and

D) Animal extractives an
parations, which are used as replacement therapy in

this group- Liver and stoma
converted into suitable pre
pernicious anemia.

Marines as a source of drugs

_branch of pharmacognosy, whic

al value from marine.
ous levels of novel compounds have been isolated

vities such as antiviral, antibacterial, antiparasitic,
tory and cardiovascular active products.

2)
h is mainly concerned with the naturally

It is a sub
occuring substances of medicin
-40 years numer
having biological acti
obial, anti-inflamma

During the last 30
from marine organisms
anticoagulants, antimicr
Classification

1. Antimicrobial agents & aniibiotics
Antiviral compounds
Antiparasitic compounds
Cardiovascular agents
Anticancer agents
Anticoagulant agents

Antiinflammatory & antispasmodic agents

N U WN
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INTRODUCTION TO PHARMACOGNOSY

ANTIMICROBIAL AGENTS

a) Cephalosporin + It is obtained from the marine fungus, Cephalosporium acrimonium,
Cephelothin sodium, used as antibiotic against microbes insensitive to penicillin and
ampicillins.

b) Ircinin, is obtained from Iricin oros.

¢) Variabilin, is obtained from Ipicinia variabilis.

d) Eunicin is obtained from the Eunicia mammosa.

e) Halotoxin A, B, C is obtained from the stichopus japonirus (sea cucumber).
f) Thelpin, is obtained from the Thelepsus setosul (annelide).

Antiviral Compounds
1. Ara-A:Itis obtained from the sponge, tethya crypta.

2. Avaral & Avarone: It is obtained from the sponge, Disidea avara, have high therapeutic
activity of crossing BBB (blood brain barrier) used in the treatment of AIDS.

3. Eudostomin-A obtained from the Eudostoma olivaceum.
4. Patellazole-B is obtained from gascidian lissocilium patella.
5. Oppositol : It is obtained from the Iaurencia suboppostia.

ANTIPARASITIC COMPOUNDS:
1. Domoic acid : It is obtained from red algae chondria armata, is used as antihelmintic.

2. o-Kainic acid : It is obtained from the red algae, digenia simplex, is used broad
~ spectrum anthelmintic, it is effective against parasitic round worm, whip worm and
tape worm.

3. Cucumme chinoside-F, is obtained from sea cucumber used as antiprotozoal activity.
Bengamide-F : It is obtained from the sponger nudibranch and a zoanthid.

Laminine, is obtained from the Laminaria angustata, is used as an anthelmintic as
well as smooth muscles relaxants. '

ANTI-CANCER AGENTS
1. Sinularin, is obtained from Sinularia flexibilis.
2. Tocotrienal, is obtained from the brown algae; Sargassum tortile,

3. Aplidine, is obtained from a marine organism, mediterranean tunicate Aplidium
albicans, used in medullary thyroid carcinoma.

4. Asperidol, is non lactonic cembranoids obtained from gorgonian coral as well.
5. Aplysistatin, is obtained from the sea hare Aplysia angasia.
6. Halitoxins, is obtained from helieloma viridis.

“ANTICOAGULANTS AGENT”
1. Carrageenan is obtained from the chondrus, Euchauma, Gigrtin a.

2. Fucoidan, is obtained from the Fucus vesiculosus and Polyides rotundus.
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INTRODUCTION TO PHARMACOGNOSY
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b)
)

3.

Culture room or i
r inoculators f i i
of temperature, light and hul?:l;?:‘}:mmance ok elemresuniti coanalea

3bservation or data collection area
Clnshing & Storage facilitics;
eaning gl : |
g :? g :::(\im;lr:s : :l"ht-. glassware is soakeed in a detergent solution for 16 h
further cleansing invol\l:;dt{:;ps T?tert o rinse n gt water, 3 mimtesrinse in de wat;:
3 xd a 5 minutes ri i i : tonized
;’vlatef and a final hand ‘rinse in disti?lzlgswi;l:cl;d e el
astic Lab : ili i .
g arev::;?léblize::\e;ﬂlseg fhsposable polystyrene culture container (falcon,
washing. used in place of glass ware in order to dispense with
Plastic ware ma i |
y be washed with i - i - -
water & distilled water. I
Transfer area :
g{antlm box : This can be sterilized with an ultraviolet (UV) light and by swabbing
e floar surface with 95% ethyl alcohol when in operation.

Wooden hood

Laminar. airflow cabinet : A small motor blows air into the units first through a
coarse filter, where large dust particles are separated and subsequently passes
through a 0.3mm HEPA filter as well, the air is directed either downward/ (vertical

flow unit) or outward (horizontal flow unit) over the working surface.
e media preparation room should be separate and

Media preparation room : Th
away from the working laboratory.

This area to be utilized for the preparation of culture media. The room should be s

equipped with =
Glassware s
Culture vessels %
pH meter =]
Hot plates &
Balance =4
Water bath :
Bunsen burner [é
Autoclave F
Refrigerator \

Microwave oven .t
Characteristics of incubators and growth chambers;

Temperature range 2-400C
Temperature control +0.50C -
Safety high & low temperature limits
Continuous temperature recorder
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% and light progrnmming
e < temperature to 10,000 use INTRODUC
-7\41?:::':;!;' fluoroscent Iil-th:{;‘BK(x“p : -
;;If\li\'c humidity range 12(:t 3%
Relative humidity c(:i:;t:'oib;lm;io“
i~ fon‘cd air dis r . i
Uniform sto 0.7m3 of 0.5m2 shelf space , cok tisnti T
Capacity UF . The growth of development 5 cultured invitro are
Data collection .m'ab- observing culture at regular intervals in the culture room or
generally nmmmre(‘tlhe)’ have been maintained under controlled environmenta] | MULTIPL
inc;;?;il tzl: [;;It‘fll;ised }c’;bservations under aseptic conditions may be collected using . ©
onditions., Ldld FEo=T :
;\Iammar airflow cabinet. a.'
c
PLANT TISSUE CULTURE AS SOURCE OF DRUGS _ 2. 3
a
}' SN I «Secondary Metabolites Plant Source Types of Culture "
Reserpine Rawolifa serpentina Suspension culture 3. 1
ginadiing Artemisia scoparia Suspension culture i
Luteolin Datura pinnata Callus culture
Vinblastin Catharanthus roseus Cell culture -
Quercetin A.weightii Callus culture
Nicotine Nicotina tobacum Suspension culture 5
Atropine Atropa belladona Hairy root culture '
Quinine & Quinidine C.Ledgeriana Root culture
Digoxin Digitalis lanata Suspension culture 6.
;i&ffm;: Coffee arabica Cell culture
E orp. e. Papaver Sominferum Suspension culture
0scyamine :
Xa{: t;cyto ) Hyocyamus niger Suspension culture 7.
otoxin
Dioseens Ruta graveolens Suspension culture
genin Dioscorea compositae Cell
Tropane alkaloids D ——
atura innoxia . 8.
Cardenolides Digitalis P Suspension culture
a "
Rhein . g . 1s Purpurea Suspension & cell culture
assia an ifoli
Salasonine o gustifolia Callus culture "
ola .
num xanthocarpum | Callus culture
10.
11.
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(C) ORGANISE
- SED DRUGS
ORGANISED s & i "
ED DRUGS (CELLULAR DRUGS) UNORGANISED DRUGS

T h!..“\.,'e a 5 W
re ““.? l{r“ 4 T oy
X ‘ . -
: I‘ s h hi\.h l![\ L4 l.‘l“ﬂ a pﬂ. t “f plnt‘lt &
) Possess CE“UIRI’ struct
E ure.

Leaves- Dipi
Bitalis, Senna, D
Fmits. ) . ' nhlfﬂ, “L‘"i\d
~Smn :l:““l'cnri““dur’c“"‘ﬂwny B“u:mll;?;l VCnm::‘l. Coca, ete.
$= Nux-vomic & g
B Cinion 1it.fl, Isapghula, Almond, Mutmey, anzh(; C
Root. Toec A, Cinnamon, Arjuna, Cascara Kuru;hl g A
Rhizm: -l;{;\zonite. Rauwolfia, Senega Gt:ntian t' .
¢s= Rhubarb, Valerian, L : o
— ' an, Liquori i
:[Io-“ ers- Clove, Saffron, Rose eth S NS . Ao
airs & Fi g )
Entlir\ SI.) ll‘xbna- Hemp, Cotton & Jute etc
re - .
ant- Ephedra, Lobelia, Shankhpuspi, Ergot, Chirata, B
SHONGANIDED Brucs ; » Chirata, Benatsha etc.
Unorganised drugs i .
are i i
g materials having a structure that is fairly uniform throughout

and are not
i pmg;):'l&olssec; of f:ells.They are usually derived from parts of plant or animals by
Xtraction, Decoction, Expression or are natural secretions such as Bees

wax & Myrrh.
Unorganised drugs can be classified under headings based upon their origin and nature

gn;ng well characterised groups such as dried latex e.g. opium, and dried juice e.g. Aloes;
(e):; acts e.g. Catechu:, Gum e.g. Acacia, Resins e.g. Colophony; Gum resins e.g. 'Myrrh"
eo-resins e.g. copaiba, Waxes e.g. Bees wax; Saccharine substances e.g., Honey : Oils &

Fats e.g., Castor oil, Lard; Volatile oil e.g., Clove oil.
Dried Latex : Latex is an emulsion or a suspension the continuous phase of which is a

aqueous solution of mineral salts, proteins, sugars, tannins, alkaloids etc. and the suspended
particles are oil droplets, resin, gum, proteins, starch, eaoutchoue etc. This turbid fluid is
often white in color as in opium but may be red as in rhizo of Sanguinaria canadensis or

s. It occurs in the plants in special structures named as

yellow as in Chelidonium maju
tissues are of three types viz. Latiuferous cells, Latiuferous

Latiuferous tissues. Latiuferous
tubes & Latiuferous vessels.
OPIUM

Synonyms — Raw opium; Afim (Hindi) '

Biological Source — Opium is the latex obtained by incision from the unripe capsules of
Papaver somniferum Linn, family Papavaeraceae, dried or partly dried by heat or spontaneous
evaporation and worked into irregularly shaped masses (natural opl}m\) or moulded mt;
masses of more uniform size and shape (manipulated opium). It contains not less than 9.5%
hydrous morphine.

of morphine calculated as an
Geographical Source - The miain opium produ

Tasmania, Yugoslavia and: India. In India opium is co

cing countries are Turkey, Iran, USSR,
d fro a Pradesh, Uttar

Ilected from Madhy
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Raja g cultl"é';:::ﬂries- In India the Cull‘ivationmp:;‘é under the control O_f5 freqN;tttlual

on ive chotropic Sy Uction jum 1 uently sc

f the resl"fcft Narcotic Drug® and Psy "OPIC Substanceg Acftfgg;_ol) dark brown
rol © ant. Poppy plant is an annuay it becomes t

herb aboyt 50 cm to 1.5 *
€aves are linear, oblong Manipr

n " 4 from popPPY p!

Tuish white of purple colored flowers, 1.
uis

: pears b te margin. The different types of v, o 3z P. surface wei:
& jeht. 26 te or serra : OF Varieties ViZ L
meters Ohe bl g W th der::::uferum var gl‘abrum and P ‘ SOl:ﬂ?‘llf 3;;111?;1‘:3%1' Nigrum are described b-roken RO‘F
r ovate var albut; P. s0 ted by sowing the seeds in the m Of November, Seeds are time. This «
sommifer '::Ip nts are C“m‘f’;es or 4 parts of sand. The dxstancefm;;ntamed between two Maniy
here. 1 ixing them W1 jired for opium poppy sh.ould be fertile, well drainefl 19amy weighing
smﬂ:s ig about 25¢m 5011; r;guld be around 7. The thinning of the gl?nt;ﬁs done periodically Persi:
P,I‘E:;:F esand and the P est and insects. Farmyard manures an ertlizers are added for in colour.
v re kept free from N ield brittle in :
and 2 nd high quality y1ec- ing the plant bears the fl
better growth a tion — After 3-4 months of sowing the p owers Cher
Collection 2n¢ P;epi:aca sules. Each plant bears about 5-8 capsules. When the capsules |  {o phena
and these &5 CO? :;:Jt\i amtint oxlcjyenow incisions are made by knives which vary in shapein |  codeine
s

i L i in afternoon by a instrument strong bz
are green Or Jus! : :ncisions are made vertically in after &
different countries- III: I‘;g:ir::sslgﬁimt >mm into the capsules. By this latex ei?cudgs c‘mt. a_nd and are
known as “1is hich if scrapped and collected in next morning by charpala”. This incising M
is partly dried whi 4 on each capsule three or four times at interval of two or three days.| waterb

opeauss repeated in plastic containers. For next propagation capsules are dried in sun|  chlorofc

-t g

"} ;.f f 5,' ¥

s
!

& is collecte ) g : ?

% ;Inhg ii::egsiri collected by beating. The average yield of opium varies from 20-30 kg per Ce
= hectare water ¢
= ft llection of opium by the cultivators it is brought to the welgh.tmen-t centers N
g » ﬁo ne1r ﬂizre it is transferred to the factory at Ghazipur (U.P) where the opium is further| ether.
; ! processed. p il
-y '

/

!

incisions

Poppy Capsules
_ pres
Macroscopic Characters — ;
| Odour - Strong and Characteristic
1l Taste - Bitter '

Indian opium - : : ; :
in colour, It ?: :;nll I; occurs in cubical pieces, weighing about 900gms.and is dark brown
; closed In tissue paper and is plastic in nature. It is also exported in 5 kg to

' 10kg of blocks. Powd ' '
ety wder form of the drug is also available. This opium contains 9-12% of
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INTRODUCTION TO PHARMACOGNOSY

Natural Turkish or European opium - It occurs in more or less rounded or conical,
frequently some what flattened masses weighing between 250gms. to 1kg. and is brown or

dark brown in colour. It is covered with poppy leaves. It is soft when fresh but on keeping
it becomes hard and brittle.

M““ilf“l‘ft“d Turkish Opium - [t pccurs in oval masses with flattened upper and lower
surface weighing usually about 2000gms. and is chocolate-brown in color. It is covered with
broken POPPY leaves and is moderately plastic when fresh but it become brittle after some
time. This opium contains 10 to 15% of morphine,

“f-‘“il‘“l‘“ed European opium - [t occurs in elongated masses with rounded ends
weighing about 160 to 500gms. and internally dark brown in colour. [t is hard and brittle.

Persian or Iranian opium - It occurs in brick shaped masses and is dark reddish brown
in colour. It is covered with red paper. This bpium contain 10 to 12.5% of morphine and is
brittle in nature. It is available in 400- 500 gms of masses.

Chemical Constituents — Opjum contains more then 25 alkaloids which belongs either
to phenanthrene ring system or of benzylisoquinoline ring system. Morphine (10 to 20%),
codeine (0.3 to 4%) and thebaine (0.2 to 0.5%) belongs to phenanthrene system and are
strong bases where as papaverine, narcotine and narceine belongs to isoquinoline ring system
and are weak bases.

Morphine (C;, H;y NO,, H,0) is in colourless crystals and is slightly soluble in cold
water but readily soluble in caustic alkalies or alkaline earths. It is insoluble in cold ether,
chloroform or benzene. Morphine is a powerful hypnotic.

Codeine (C;g Hy; NO;) or methyl morphine is in rhombic crystals soluble in 80 parts of
water and readily soluble in chloroform.

Narcotine (C,, Hyy NOy) is in rhombic prisms or needles. It is soluble in 160 parts of
ether. '

The alkaloids of opium are in combination with meconic acid and sulphuric acid.

0]
OH

HOOC O COOH

Meconic Acid

Other constituents like mucilage, wax, sugar and salts of calcium and magnesium are
present in small quantities. Starch, oxalic acid and tannins are not present in opium.
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Chemical Tests — seasons

(1) Opium is dissolved in water and filtered. To the filtrate ferric chloride solution is iﬁi ﬂi:
added. A deep reddish purple colour is obtained which persist even after the addition| the Eol
of few drops of dil Hel. This confirms the presence of meconic¢ acid in opium. -

(2) Morphine is added to concentrated -

colour is produced.

(3) MOfphine spluﬁon is treated with ferric ch.loridé and
Bluish green colour is produced.

f.

OCHg
Narcotine

parenc
sulphuric acid and formaldehyde. A dark violet| A sing

potassium ferricyanide solution.

Uses - Opium act v
$ on central nervous system causing i i i
gits depression. Itis used a5 h :
YPnotic,

w3 ..W::s.;:r&aw- i . A

Scanned by CamScanner



INTRODUCTION TO PHAR MACO GNOSY

analgesic and sedative, [t j

5 - It is usefy] i
severe tpmns when _pntient does nnit“r:'-:“rrhmn. e
respiratory depression. Codeine is wini 1:)1011d i
in bronchial tract and posses mildl e

useful in respiratory disease
been prepared from opium alk
property than morphine, He
addiction causing drug. ‘
Dose- Morphine sulph
Phate-10 mg, 6 times a day
. 7 , parent
Ifodeme phosphate/ sulphate -10-20 mg everyytl-r; h:; ezliﬁ
apaveri i . ;
i P tjnme hydrochloride - 150mg orally and 30mg parente:’ally
arcotine - 15 mg., 4 times a day, orally

Storage — Opium i i
g prum is stored in well closed containers to prevent loss of morphine.

Adulteratio 3
ot gawemmenr, Ee‘:;g :;:&i;lt:éﬁi}sﬁe Iljrofduction of opium is strictly under the control
of opium capsules in powdered form, g;u.mre yax?éllgi.g?r;h}lrﬁirfted LRt

Dried Juices : The plants which ‘liaui S . .
specialived eells are calledl Deled Juice:?mdes liquid on incission that is present in certain

phine is an analgesic and it ‘i!é:_éiven in
other analgesics. Morphine also causes
Seigels S C;l;.lgh syrups. It relieves local irritation
ARd o carttent 8. Narcotine has non-narcotic property, is
lolily, Famiat i uasi;rc. Sevv:lral synthetic derivatives have
PO B s acetyl morphine) has more narcotic analgesic

angerous than morphine and is famous as an

ALOES

Synonyms — Aloe; Ghritkumari, Musabbar(Hindi).
_ Biological Source — Aloe is the dried juice of the leaves of Aloe barbadensis Miller known
in commerce as Cl-xracao aloes or of Aloe perryi Baker known in commerce as Socotrine aloes
or of Aloe ferox Miller and hybrids of this species with Aloe africana Miller and Aloe spicata
Baker known in commerce as Cape aloes, family Liliaceae.
Geographical Source — Aloe is cultivated in southern and eastern Africa. It is also
found in Europe and in various parts of India. '
Cultivation and Collection — The plants yielding aloes bear rosettes of leaves which
are thick, fleshy, sessile and spiny. Flowers are red or yellow.
Root suckers are used for propagation. The plant grows in dry climatic conditions as it
is a xerophyte plant. Root suckers are planted in the rows about 60 cm apart in the rainy

seasons. Water logging near the plant must be avoided. The leaves are cut in second year
0

and the drug is obtained from leaves for twelve years. After twelve years the plants are

completely harvested by uprooting and again the land can be used for replantation. During
the base of leaves by which the juice located in

the collection of leaves a cut is given near ] :

parenchymatous cells of pericycle exudes out, due to the pressure exerted by mucilage cells.

A single cut is enough for drawing out the entire juice. |
___—_
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Descriptior
Curacao

Socotrine

Cape

Zanzibai

MICRO

tion by
: 6))
R | Aloe plant )
3 (ii)
i Aloes :
Preparation of Aloe - The cut leaves are placed one above the other forming a V-shaped (i)
L Cu:acaoh iuice which drains out at the terminal portion of the V-shape is co]lect'ed iv)
SHIRRES am: ;?njfo per lined pans to a semisolid consistency. It is cooled slowly wl'ur:h Gv
and ev;feora Ztalﬁzah%n of barbaloin within the semisolid mass. It is opaque and packed in
;T,Z andc;yﬂowed to become more solidified. This aloe is known as Curacao or Barbados
aloe. It is also called as hepatic or livery aloe.

2. Cape Aloe - It is obtained from Aloe ferox and its hybrids in South Africa. The cut
leaves are arranged in circular manner in the basin shaped depression dug in the ground
which is lined with goat skin or canvas. They are kept in this position till the juice is col-
lected. Then the juice is transferred to a copper evaporating pan and it is heated till the juice

acquires desired concentration and finally poured into wooden cases. It becomes a solid
mass and is known as Cape aloes.

3. Socotrine Aloes - 1 prepared from Aloe perryi. Aloe juice is collected in goat or
: 15 evaporation is allowed for a month il it becomes a viscous
pasty mass, .It 15 exported in pasty conditions and is known as Socotrine aloes.

4. Zanzibar Aloes - T

he botanica] so kn T
simila ; ) y known but it is prepared b
i r man.ngr' as that of Socotrine aloes It is packed in the skins of carnivorous}J ani 1);
| ere 1t solidifies and than packed in wo i

oden boxes. It is also called as Monkey skin aloe,| Chit
| mb
| of

urce is not correctl
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INTRODUCTION TO PHARMACOGNOSY
Description —
l For \
) m Colour Odour Taate ‘ Practure —\
Curacao M Mmasse
Opaque masses | Brownish black [Strong  and Disagreeable| Uneven and wax
pleasant

) bitter taste like
Socotrine Opaque

Reddish-black

S
to brownish Heit and

Disagreeable| Conchoidal

iy disagreeable bitter taste
Ca Transparent ;
a \;lass\l: akand I?a‘r!c .bliuw“ Or 1Sourbutdistinct | Nauseating and | Smooth even and
£ ’ greenish brown | odour bitter taste glassy
Zanzibar T y '
Op “lm-l Liver brown Pleasant like | Bitter Smooth and even
colour myrrh fracture
MICROSCOPY

All the f01:1r aloes can be identified in powdered form through microscopical examina-
tion by mounting the sample in lactophenol. '

(i) Curacao aloes — These aloes shows the fragments composed of large number of
. slender prisms or needles.

(ii) Socotrine aloes - It shows the fragments composed of large prisms grouped
irregularly.

(iii) Cape aloes — These are characterized as transparent, brown, angular or irregular
fragments.

(iv) Zanzibar aloes — These are characteriied as irregular lumps with embedded nodular
masses.

Curacao Socotrine

Microscopic characters of aloe

Chemical Constituents — Aloes are the major sources of anthraquinone glycosides. The

s s a
chief constituent of the aloe is aloin and it is present up to an extent1 qf 35);1’/:. 1:1)012 IL -
mixture of three isomers namely barbaloin, b-barbalo}n and iso-barbaloin. The prop

of these isomers varies in different commercial varieties of aloes.
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Rarbatoint 21 20 aet 1y o1 Cin presence of FeCly to yie > odin @ pa
joos h acid 0§ a lo yield aloe-emo To the filtrate

w heating Wit

WS
posvd l ,\

can be decort
.‘mbim\st“

ﬁ.l\\ﬂ‘ al

otivs of ak

goC. It 18 dilute it to 10ml
observed due to |

3. Bromine !

\nd is produced from barbaloin by heating at 16
rl\h(\lls L} x

e %. -
the extent ‘.’ i g]ycoside present in curacao aloe and in traces e
isome” "~ Pin socotrine aloe- yellow precipitat

inis nt m . . . "
fso - barbaloin B A5 5 mpletely abse 4 chrysophanic acid, chrysamminic acid, 4. Nitrous :
c acld, Aloe also contains a resin ester\ pitrite along wit

ore a8
1 1
ntains : coniferyl alc01}0 . il L : B
. cid, choline, $aP s inotanol which is known as aloe-resin ﬁo“e‘?‘
Q‘*‘d““@m" - x;um'lric acid with aloe pes (i) Curacao
. (ii) Cape al
(iii) Socotr
barbalc
5. Nitric .
Following obs
(1) Curacz
(ii) Socot
(iii) Cape
(iv) Zan:
6. Cupr
sulphate soh
alcohol. Foll

|

7 |

f/' ' ' @) Cure
Barbaloin

oin is amo

3 to
o cape aloes .
menl in cape ¥ » L,l.),g_mlln'u:

in cape aloe wh
Aloe also €0

Ly

Eumlt.\.'l

e .,

BTSNy

(ii) Soc
r: (iil) Ca
/ _ _ Aloe resin (iv) Za

Uses -

tive becau

on delicat

Loss on drying- Losses not \ of i i 3
... drying not more than 10% of its weight when dried to constant weight ministerec

Standards

Ash ~ Not more than 5% : in_g th_eref
Chemical Test .. ml{l.atwes
1. Modified Borntrager’s test — %iir:sbuusri

. To 0.1 f the d i

chloride and 5m] of di 0 U.1gm of the drug add 5ml of 5% solutio i
flter it Fillrate is (;hgllje?i i te;\nd heat it on water bath for 5 minutes. Cool the sc')lrtllt?cirfem; 1108
and . equal volme of o ;r;] Erg.an:: solvent like benzene. Separate the benzene 1:11 o benzoic {

. . : nia. inki i i j

zm;ﬁrmsTthe anthraquinone glycosid g;mklsh red colour is formed in ammonica] la}?er. adjunct.
» borax Test - 5gm of th = ' . ' Dos
. e drug is boiled with 50ml of d
of water. Add 0.5gm of il ¢ Alo

k
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INTRODUCTION TO PHARMACOGNC e

an uhr Str it well = 2 A
q guhr S well and f@lter it throueh & B0

of the filtrate boray test is““\\h tilter Paper Filtrate is dividad into two ‘\\“.:l “‘;\.\‘:\\‘

(& done and
3 . = anad the s 3
Tt 5 _ To the filtrate add Q28m of horay © IO part is Rept e bromine test-
dilute %0 10l i test top . A and haat, Form this solutio .
" e &t 100 | ube and see Rk o on take about 10 drops and
g obse GRS R presence of alee - emadin, mary day light, Green tlaoreseence is
3. Bromine test Ad '
St = Add aqual voluw j
: . - - - - o ‘ N ‘ i N
Faciq vellow previpitate of tetrabromaloin is !\\:l':\l\:\mn“m solution to solution of aloe, Bulky
Legp ’ 4. Nitrous acid test - Pre ) o ‘
ter nitrite along with small qu.mlit}::‘:r l\m:‘:“““‘.““f‘ solution of aloes and crystals of sodinm
tionad - ; Acehe acid s added, The observations are under men-

...] -\u a0 - .
u Curacao aloes Sharp pink to carmine colour,
(i) Cape aloes - Faint pink colour

(iiD) Secotrine and Zanzib:
xar dl\\e\‘ -— sz o 3 T v
Sesbaluin. s = Less change in colour This test is due W iso-

FolIL:;'iN:;Lgtfs?rf}:iig;f: ta;eT:il;;:u_m solution of aloes 2ml of cone, nitrie actd is added,

(1) Curacao aloes — Deep brownish red colour

(i) Socotrine aloes - Pale brownish yellow colour

(i) Cape aloes — First brown changing to green

(iv) Zanzibar aloes — Yellowish brown colou.

6. Cupraloin test — To dilute aqueous solution of aloes a drop of saturated copper
sulphate solution is added followed by small quantity of sodium chlovide and excess ull.‘;n‘“‘
alcohol. Following observations are there- ' "

(i) Curacao aloes — Wine red colour

(ii) Socotrine aloes — No colour .

(iii) Cape aloes — Faint coloration rapidly changes o yellow,

(iv) Zanzibar aloes — No colour

Uses — Aloe and aloin are used as purga-
tive because of its intensely irritating effects
on delicate mucosal lining. Rarely aloe is ad-
at ministered alone. If used alone it causes grip-
ing therefore it is usually combined with car-
minatives or antispasmodics. Ointment of aloe
gel is used in sun burns, thermal burns, radia-

tion burns, abrasions and skin irritations.
Aloe is one of the ingredient of compound
benzoic tincture in which it is pharmaceutical

adjunct.
Dose -
Aloes powder - 0.1 to 0.3 gm

Aloin - 15 to 60 mg.

—_—

Aloo vera
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AND PHYTOCHEMISTRY.,

Y T —

: PHARMACOGNOS —lis. This is probably th,

Py A A “oe vera Var: offici! Gujarat and Madrag |

520 / i obtained from of Bombay. {ne or cape aloes. Igy. |

. ] " . =t |

Indian aloe : 1l1;:::;::{;:':::., and 18 fmmli : s t;: is;ig::ﬂ 4%. |

. y g cles as X' Lol ) i ! . 1
;‘I‘::;::l:l:‘i‘:\: ?q l:] :ﬂior in colour and d Tf;::cl‘l*“ Bc of ﬂloil‘l m umtion shat its use is con ﬁl"led
AL L » an a reputé 2 i .

barbaloin is absent in Indian nit;‘;- pera has nttained SLtCll)f thg cosmetic Com};?l:.uest havlei n.

; T 0 : an i ity to re

During the last few {);_ﬂ:l:h food industries: ‘1 -g well known i_?r ltliiri: i;'ritt):itions ‘:;t’ﬁ .
smetics and e ] :

to natural msn:ldl‘t‘* g prodllCm* *lso used to treat woundas, 'y

corporated Aloe vera in hermal burn$ and is also
pain due to sun burn or therny :

cut and bruises.

. i cters therefore it ig |
Adulterants ad Substitutes = l micrOSCOPIC chara is |
i) Natal Aloes - It resembles (
(i) Natal 4

used as substitute. It is a weak purgat \ and glassy aloe with strong odour.

(ii) Mocha Aloes — It is brittle, blac - : -
IAN, MALABAR MADRAS, OR COCHIN
KINO EAST INDIAN, : incisions in the trunk Pterocarpys e

Sources. Malabar kino is the ):uice obtained fcliot?c;ryness. The tree grows in Southerp " Coce
marsupium Roxburgh, family Leguminose, evaporate
} india and Ceylon.

Collection and Preparation. The phloembo{ the tree Ce
numerous comparatively wide and short tubular arrang ; o 3
filled with a red astringent which flowfrom them when they are wc_)u.nded. \gertma‘l mclllsmns' s
oblique lateral ones running into them, are accordingly made in the juice that flows is collecteq

to cape aloes in

ontains, according to v. Hohne,

d in axial rows; these cells are RED Gl

| s . ino obt
[ in small cups made of leaves, or in other convenient receptacles, and soon_drles in the sun to IE]I:;I g

[ a dark mass that readily breaks up into small angular grains. It is sometimes boiled before f. ,]E’(

it is evaporated, an operation that modifies the subsequent behaviour. The drug. Kino has _ores S
been imported as a trendy liquid which can easily dried. . e
Description. Kino occurs in small, glistening, angular grains that appear quite black Co
.and are remarkably free from dust; the grains are about 5 mm. in diameter or sometimes as megch
;:nuch as 10 mm. When thin laminae or the edges of the grains are examined they are seen to yields {
V'Fi:r transtjrent and of a dark ruby-red coLour. They are hard and brittle, breaking with someti
w:h eiozg ai;mre and yielding a brownish-red powder. The drug is odourless, but h making
ewed, an astringent taste, and adheres to teeth, colouring the saliva redr g it drair

tIn cold water kino is only partially (from 80 to 90 Per cent.) solubl - Yich
ngea er extent in hot water, and is almost entirely soluble in alcohg] 90 e ondlyes fag by boi

;2 ution tun?s' green on the addition of a ferrous salt, violet W"th per Cent'. The aqueous tree is
Wn a precipitate (kinotannic acid) when acidified with a minerlal al}dalkah, and throws 18 litr

Constituents, The princi i e
’ pal constituent of kino is kin ic ac
as containing from 70 to 80 per cent. The report otanmc.ac}d Of which it j .
9 per cent.) : Hooper founi o4.o ported assays vary withip, Very weq. > regarded diame
de-powder method, A i frgrt;r ;f;?;tby ’Ehe cinchonine method ar?dvglgdg limits (24 to but tt+
annic aci i - |

the juice is exposed fo the . o kaC}d to kino-req Commen Per cent, by When
In solutions of the which may gelati Y darkening in coloyr, and €S Immediate] and =
caused by the pre gelatinise owing to the formatio Y Proceed raps e
Presence of an oxydase enzyme, and n of i rapidly Brow-
»and may be preventeg destr O-red. Tt is ‘
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INTRODUCTION TO PHARMACOGNOSY

of the enzyme by baoilin
& the juice TR
beforo evaporation is a ¢ or the soluli ' 9
v s a rati 3 on of the drug,. 5 it
yields phloroglucin and l_‘r‘:;h[:ll Procedure, When fused ‘:ﬁf‘ chtfl:c the bmhr}g of thfz juice
ocalechuie acid; iy appears, llum_-li'-::i":.-l 8lo‘:'npoatﬂ?hc!.ki.umtam.l‘nt: <"
’ % ¢ allied to quercitannic

acid.

In addition to kinot
annic acid '
moisture, and small quantitie and kino-red the drug contai 5
(ash 1.5 percer luantities of pyrocatechin (cate g aing about M1 paroen o
. " techol gallic acid, and mineral constituents
Uses. Kino is a powe
L ¢ arful as ent; it is pi
and is also used externally. astringent; it is given internally for diarrhoea and dysentery

Substitutes
1. Botany Bay kino rom vari i
calophylla R. Brown, Euiﬁf&q ;-I:lcmcs ol o A A
i ivegulie Garle ved iece, y cunf.. the tannin of which does not gelatinise. The drug occurs
African kino from ar, [
¢ i)}:) e e P;.el:frcmumls erinaceus Poiret, family Leguminosae in West Africa. It contains
y » Ol Kinotannic acid closely resembles Malabar kino

amaica kino is an i i s

extract obtained by evaporating a decoction of the leaves, wood and bark of

Coccoloba uvifera Linn., family Polygonaceae.

RED GUM

RED GUM EUCALYPTUS KINO, GUMNI EUCALYPTI
Sources. Eucalyptus Kino, or as it is commonl o ! i i
] ¢ , Or y termed “red gum”,. varie of Australian
kino obtan:led froyn Eu.culyptus. rostrata Schiech sandal and other species (E. n?arginata Smith,
E. amygdalina Labillardier) family Myrtaceae. They are all Australian trees, E.rostrata forming
forests on the banks of the Murray River in New South Wales and yielding a valuable

timber.

Collection and Preparation. E.rostrata is usually preferred as the source of red gum for
medicinal use, because the tree is gregarious, cannot easily be mistaken for others, and
yields freely a drug of good quality. The gum, which is secreted in cavities in the wood, or
sometimes between the bark and the trunk of the tree, forming carbuncles, is obtained by
making an incision and inserting a trough-shaped piece of tin by which the treacly liquid as
it drains from the cut is carried into buckets or tins. In a few days it dries into a solid mass
which soon becomes friable, breaking up into very dark fragments; or it may be evaporated
by boiling, and much of thee this method. The yield of each

drug is probably prepared by
tree is very variable, the average being about a litre, some yielding none, others as much as
18 litres. '
m occurs

Description. Red gu
diameter. They are dark reddish-brown, opaque,
but thin laminae are transparent and ruby-red, the powder being pale reddish in colour.
h, and has an astringent taste, colouring the saliva red

0 percent. According to

When chewed it is somewhat toug
ater dissolves from 80 to 9

and adhering to the teeth. Cold w
alities should yield not less than the latter percentage.

o

»!'
L

i
{2

1!

i

.}

ces, about 5 to 10 mm in

in conmerce in small irregular pie
hard and brittle, and more or less dusty, i

_—_
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—— = = . hiﬂh 1
of kinotannic acid, W d 20.4
i Ta

bout 47 per cent,

A ..-_.....*.-.l 3 a
.Conslitue.nts. Ry gun} f;)gn m;l}iund (6.3 percent, by the cinchonine m'etljl.od aﬂtaﬂ in
principal constituent. Hoodpgr method. There is also present kino-red, a gela.tuusab en_c,isting Sh
per cent, by the hide pov techin, and about 15 per centt of mmsh%uile, the remainder cO0S™”._ o &
glycoside, catechin, pyroca x.';ctl y known: According to Smith (1904), e_ucalyptus velys 1a18%
of substances not at p:n?sel‘lf e i chloride 2 violet and a green reaction respect! Porom
contain two tannins givit g " put the latter does not. ’ i emi be
the former gelatinises 1€d Y ful an astringent a8 kino, but its action is said t0 tech
Uses. Red gum is not so poOWer - et
slower and more prolonged: cUMMI ovel;eé
BUTEAE : uot™
BUTEA GUM. BENGAL KINCIL' ined by incising the stem of Butea monosperma (Lam.) ﬂcjd ol
Souves. Buten g = ey gbtzglse ugntly dried. ' ?
o. Kuntze, family Leguminosae, and s 'q _ ar fragments to one side
Description. The d ally occurs in small, irregular, angul g
description. The rug usually d cork of the stem sometimes adhere.
of which dull, buff-coloured portions of the cortex an L ttle; but on keeping it
When fresh it is ruby-red, transparent in small fragments, and brittle; ddiah ow%l
becomes dull, nearly black, opaque and tough. It is readily rec.-_luced to aaecisn.P et
and has an astringent taste. It is partially soluble in water and in alcohol.
Constituents. The chief constituent is kinotannic acid (15 to 62 percent.) ; the insoluble
matter may vary from 10 to 46 per cent.
Uses. Butea Gum is powerful astringent, it is given internally for diarrhoea & dysentery
and is also used externally.
Dried Ext : : ;
sty S ra:;ts : The drugs that are prepared by evaporating aqueous decoctions' of Chex
in plants or animals are termed as dried extracts. 1. G
PALE CATECHU =
Synonyms - Gambier, C - i~
s , Catechu, Terra japonica. 1
Biological Source - Pale Catechu or Gambi , s
th : ambier is a dri
e Iéﬂves and young twigs of Uncaria gambier Roxburgl?egriglue?{u?nexuad prepared from g
€0 1 -’ 1 i
adiilin gﬁg:l?: S?U;Ce - :I‘he plant is a climbing shrub and iat‘[ g .
Culfivaﬁog e;ig ﬁ“esla and Borneo. ve of Malaya. It is culti- cl
and Collection = . 3
The propagation i The cultivation is d . N
gation is m : Is done up to i
trandilaniid i the ﬁe?;le by sowing the seeds in nursery Ijﬁft an :faltltude of 170-180meters C
e ¥eatifi s done b s at distance of 3 meters. When th’ er nine months seedlings ar . P
after seven ye y cutting the leaves and young twi @ plants are of two year o 4, v
ven years and continues up t g twigs. The plant X s the first "
Preparation - The | P to twenty years. provides the best dru a
i eaves and young twigs are g
Th bottom of . collected and i b
€ Co. cauld ut “
ntents are bOI-Ied o ab £3 ron 1s made up of iro pd nto Cauldr(mn Wh h 5 ,_[
uires a out.3hr n an 1C
;iun pasty consistency of yell s and decoction obtaj : sides are of harq
yellowish green col ned is conce wood a
olour. Then it ntrated ti]]
1s cut into 1t ac-
cubes and dr;
fied in i trg
etc)'
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3. Match stick test — Wooden match stick is dipped in decoction of pale catechu and dried.

4. Vanillin hydrochloric acid test

5. To the drug add ferric chloride solution,

in treatment of diarrhoea. It is also used in

INTRODUCTION 70 py
Description AN

Colour — Externall
Odour — None

¥ redd! pale brown

Taste — Fj i
rst bitter and astringe

Shape — Gambije
large rectangularisll;zl:fc'ﬁrs in cubes "le of which is about 2 to 3cm or sometimes in
porous. § about dem long Or in irregular broken pieces. Internally gambier is
Chemical Co
catechin, and 22 ::)sg:)‘;:“{:? ~ Gambier contains condensed tannins. It contair}s 7 to 33% of
over 60% of the drug. Oth Cateclml"m'mic acid. These two substances constitute _togcther
fluorescent substance Ci'-llled €r constituents of the drug are catechu red, quercetin and a
acid of unknown chemj as gambier-fluorescin, Brown substances rubinic acid and japonic
emical nature are also present. :

H
=
Catechin ?d‘“‘s—%
Chemical Test _ 7 S
1 Gambier-ﬂuo-rescin test — The drug is extracted with alcohol and filtered. To the fil- E’;;;
trate add sodium hydroxide and few drops of light petroleum. It is shaken and kept ;‘(.5;:
aside fox_‘ sometime. Petroleum layer shows green fluorescence. Black catechu does not 1S
show this test. o
2. 0.5g of the drug is heated with 5ml of chloroform on water bath and filtered in porce-. ;E

o
i

lain dish. The filtrate is evaporated to dryness. A greenish yellow residue because of
chlorophyll is present. : '

A
;‘.'.‘-'l.'

- R

4

— -ﬂj!mmmmlﬂh

{ o

Dip it in hydrochloric acid and warm near the flame. A purple or magenta colour is
produced due to conversion of catechin into phloroglucinol.

— Prepare a solution containing vanillin 1ml, alcohol 10ml
and dil hydrochloric acid 10ml. To the drug add small quantity of this solution. Gam-
bier shows pink or red colour due to formation of phloroglucinol.

a green colour is produced due to catechutannic

acid.

Uses — Gambier is used as local astringent in the form of lozenges and as an astringent

dyeing and tanning industries.

Adulterants - Pale Catechu is adulterated with mineral matter (ferric hydroxide, clay

etc), astringent extracts and starch.
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< eqm Catechw/ Katha (Hindi):u - ved from che™
o 5 i A e oo |
e ackcatec1‘:1‘:?1d Acacia chundra W1 ’ild }c'l p:! ted'mlndia |
Biological SOUE o apech ilid @ gre found wiic an culnve '
f o A, chundr®

ule hbll] t"o\ O('.ld (o} AC'ITCH?

Gegsraphical So
and Myanmar. " aand cutch aré # o apidk
i ck Catecht’ g rich in The heartwood
Preparationt of B - in and cutch i8 T om the trunk. e
plant. Katha is rich in cat:: o and 52 pwood areé em"veﬁts e decoction is ﬁlterec-l and
The tree IS felled an Jed in water in earthen! P stency- It is cooled by refrigera- &
const . to various sizes and

1s CUu i" 0 Sllla]l I"EI es al\d bO
i t t 1 ) i »
i i Vv i ]t acqulI'ES yI

tion and then centrifuge
then dried. The mother liqu
finally gives cutch.

co’

2
ts of the same ¥
1

Description -
Colour — Dark b
Odour — Odourless
Taste — First bitter then sweet an
Shape — Cubes or irregular masses

Size — Each side of cube is 2 to 3cm long.
Feature — Externally it is rough and dull or rarely glossy, frequently having pieces of
brownish buft leaves attached to them.Internally they are soft and porous.
id and 10

Chemical Constituents — Black catechu contains 25 to 35% of catechu tannic aci
to 12% of acacatechin. Acacatechin is also called as acacia catechin. The other constituents of

the drug are catechu-red, quercetin and 20 to 30%
; ’ of gum. The drug do :
chlorophyll and a fluorescent substance as in pale catechu. §90eh MBk caning

rown to almost black -
fic

d astringent

S S

Catechin

Standards
Ash — Not more than 6%

Loss on dryin
g — Losses not more th, "
at 105° an 12% of its wei
ght when drieq

Mt Weighy
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|NTRODUCTION TO PHARMACOGNOSY

alcohol (90%) and dried to constant welght at 105°

Chemical Test -
1. Match stick test and vanillin |
. 1 <
re descried under pale cmcc“{ldrm.hlnrlc acid

2. Add a few drops of fresh aqueous extract t
ot Lo

changes to purple.

_ Warm 0.3g with 2
! of sodiumghydrgggltzo:n?? alcohol; cool and filter it. To the filtrate add 2ml of solution
brilliant green fluorescenc F:'w drops of light petroleum. Shake and allow to separate. A
e is not produced in upper layer. (This test distin: guishes black

catechu from gambier).

Uses — Kath :

b and FH e - e sadingal ol gt It is beneficial in
co SC oy el is ‘c?pphed externally to ulcers, boils and eruptions of the skin.

utch is mainly used in dyeing and tanning industries. It is much used for tanning

fishing nets.

Dose - (Acacia catechu) - Crude- 3 to 10 gms.

,

Biological Source — The term curare is used for

Jants found in Amazon region. They are all arrow poiso
d curare are viz Strychnous toxifera, S.gubleri, S.castelnoei,

Chondodendron tomentosum (family Menispermaceae).
All the plants are found in Brazil, Peru, Venezuela, Columbia

Dried extract - 2.5 to 5 ml

Synonyms — Qurari, Urari

the p
plants which yiel
Loganiaceae) and

Geographical Source -

and Guiana.

Aleohol insoluble residue — L,
Leaves not more than 40% of residue when exhausted with

pn}ducm{ and on standing for thr
.y ¢e minutes a red ppt. is f
3. To 5mlota 1% w : ppt. is formed.
sulphate; o darl: Sm/le\:1 ‘Z:;:E:::}‘l, add 1ml of a 0.1% w/v solution of ferric ammonium
is produced. Add solution of sodium hydroxide, the colour

test are positive in black catechu which

10ml of lime water. A brown colour is

the poisonous extract obtained from

ns prepared by the tribes. The
S.crevauxii (family

rown or nearly black extract and contains

Description — Curare appears to be a dark b
Curare is soluble in dil alcohol and cold

small cavities. It is odourless and bitter in t

water.
‘Chemical Constituents — Curare
curine,

chondrocurine, isochondradendrine,

(+) Tubocurarine is most potent in activi

which is derived form dopamine.

(+) Tubocurarine ¢ .
extracted from the curare extract.

B

hloride (Csg Hay Cl, Ny
It is soluble in

aste.

onsist of alkaloids like (+) tubocurarine,
curarine cycleanine and tomentocurine.
ty and it is a bisbenzylisoquinoline alkaloid

O, 5H,0O) is a quaternary base and it is
water and insoluble in organic solvents.
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2C1- ‘
otr!

: ' | It
rine chloride ‘.. o

added. It gives green I.

(+) Tubocura

e tubocurarine, ferric chloride is

(1) To the saturated solution of (4)

colour. o ;
(2) To the (+) tubocurarine, mercuric nirate solution is added. It produces cherry red

colour.
Uses- Curare is used to extract the alkaloids. (+) T :
ecure muscular relaxation and in certain neurolo

tial dose. | |

ubocurarine chloride is used in surgical
operations to s gical conditions. '|
Dose - 15-30mg. intramuscularly as ini '

Synonyms — Agar- agar, Japanese isinglass.

Biological Source - Agar is a dried gelatinous substance obtained from Gelidium amansi '!
(Gelidaceae) and several other species of red algae like Gracilaria (Gracilariaceae) and
Pterocladia (Gelidaceae).

Geographical Source — Agar is produced in Japan, Australia, U.S.A, New Zealand,
goutI;IAfﬁca, Korea and India. In India it is produced in the coastal regions of Bay of

engal. ;

Collection and Preparation - In Japan the red algae is collected in i

Red algae grows on rocks of ocean and is collected bj;s diving or by mke}\;I :\jrfitelllnlcz);n 2‘3“::110131'-
Sometime the poles are also planted in the sea to encourage the growth of the a% —
them. These poles are removed and the algae is stripped off. The algae is s dgae Upon
beach. to dry. They are beaten and shaken to remove sand and shells etc aptiea upon the |
factories. Here they are washed in water, bleached by exposure to the sun 7 dare taker} 3
in open boilers for 5 or 6 hrs with acidulated water (about 1 part of d im then boiled
Efir ts Oi j’\fa’fltl?r)- The liquor is filtered through cloth and transferred g :v%ailto = |
; ereTIl1 is allowed to cool in the open air. On cooling a jelly is produced h? en trou.ghs |
ars. These _bars are forced through wire netting to form the strips. T w ch is cut into
by successively freezing, thawing and drying at about 3?{?5- he moisture is removed
manufacture is conducted in winter (November to February) and for this reason the

N QAL Fe

LX3

T e
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INTRODUCTION TO PHARMACO
Description -

Colour - It depends
u
colourless POn the shape and form. It is yellowish grey or white or nearly

Odour — Odourless
Taste — Mucﬂaginous

GNOSY

; wi
Strips are slender, tl‘ans]ucemc;elds}leem are about 45 to 60cm long and 10 to 15cm wide.
colour. fid nearly colourless where as flakes are greyish- white in
Solubility - A ar is : .
It is also insolublegin oréﬁih::ﬂrirﬁl; 011:1 !Dle e e it eveelin o geltnons s
-1t 1s soluble in boiling water.

gree“ Standards
Acid_ insoluble ash — Not more than 1%
Y req Foreign organic matter - Not more than1%
. Sulphated A:sh — Not more than 5% ‘
gica Loss on drying — Looses not more than 18% of its weight when dried to constant

s weight at 105°
5 emical _Conshtuents = Agar is a heterogeneous polysaccharide and contains two
principal constituents, agarose and agaropectin.

Agarose is a neutral gale?ctose polymer (free from sulphate) and is responsible for the
gel strength of agar. It consists of alternate residues of 3,6- anhydro-L-galactose and D-
galactose. It contains about 3.5% of cellulose and 6% of nitrogen containing substance.

:ﬁi; Agaropectin is responsi.ble.for t}}e viscosity of agar solutifms a}f\d it appears to be a
sulphonated polysaccharide in which galactose and uronic acid units are partly esterified
with sulphuric acid.

ind, Identification Test-

£ oK (i) Boil 1.5g of the drug with 100ml of water and cool it to room temperature. A stiff gel

is produced.

7€E (ii) To 0.2% solution of agar in water add 1ml of hot solution of tannic acid. No precipitate

les, is produced. ‘

o (iii) Mount a small quantity of powder in solution of ruthenium red and examine

e microscopically. The particles acquire a pink colour.

@ Uses — Agar is largely used for the preparation of bacteriological culture media. It is

the treatment of chronic constipation. It is employed in

ed - i
ulsif agent and in
used as an emulsifying ag oth agar and agarose find extensive use

EO the preparation of jellies and confectionery items. B
° in affinity chromatography.

ito
2d | SODIUM ALGINATE §

he =
' Synonyms - Algin, Sodium polymannuronate. _ | :
i ic ‘ i i dium salt of alginic acid. It is a

Biological Source — Sodium alginate is the so It of :
polysacch'jjde extracted from giant brown seaweed of Macrocystis pyrifera (L) (Lessoniaceae) 1

3 SF R v

N e Sl i b e R
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or from horsetail kelp Laminaria digitatd (L (Lammanaceae) or from Sugat ¥ o wqthc;
saccharina (L). i ic acid an d glucoforu 0?2 &
Alginic acid is a polyuronic acid composed of reduced mannuron’ tht Oug
acids. . . P ific oceans especia]‘l’y 8 .Pl'oceH
Geographical Source = The sea-weeds are found in Atclla?.‘uc 32: ]_:.C;Il Jia they are found D
y nada.
on the coastal lines of US.A, Australia, UK, Soatlsnds 55 : 1 C
th ts of Saurashtra. _ aintly
on Pt; co::; m:'n of Sodium Alginate = The sea weeds are dried an.d washed :::gefds e fme I
acidulatgd water. They are chopped and bruised in 2 hammer mill. The ;z s then ¢
macerated with dilute sodium carbonate solution which resultS_ in adpa‘;t{ution ;)f calcium -
diluted with soft water to separate the insoluble matter :emd filterec. Dd HIon ed: RE18 i
chloride is added to the filtrate which precipitates out calcium a_lgmffff a';‘hi 15;1 g $
treated with hydrochloric acid which precipitates the. alguuc_ acid. s alg in it,
neutralized with sodium carbonate which produces sodium a}_gmate. rac
Description glyc
Colour — White or slightly yellowish powder
Odour — Odourless mol
Taste — Tasteless Wk;\l
Solubility — It is soluble in water and forms a viscous, colloidal solution. Insoluble in | 15
alcohol, chloroform and ether.
Sodium alginate occurs as coarse or fine powder. It is incompatible with calcium salts, t:he
phenyl mercuric acetate and nitrate. It looses about 20% of its weight on drying. . is 1
Alginic acid is a linear polymer of b-(1®4)-D- mannosyluronic acid and a-(1®4)-L-
osyluronic acid residues. It is tasteless and very slightly soluble in water. It is insoluble
in alcohol, ether and chloroform. It is capable of absorbing 200-300 times its weight of
water.
Identification Test -
19 solution in water forms heavy gelatinous precipitate with dil sulphuric acid
Uses - It is used as suspendin thickenin ifvi : '
! and
I iy = s suspending g ernulstEymg agent. It is employed as tk
i g isintegrating agent in tablets and lozenges. It is used in manufacture of jellies
and ice-creams. It is used for the floccu i ids i
used as haemostatic. culation of solids in water treatment. Externally it is |
ti
S

GELATIN

Synonym - Gelatinum
Biological Source — Gelatin is a i : '
_ _ protein obtained by th i i '
tissue derived from the skin, bones, tendons and liga?nerftf E::orfnaan]L ihmyglrsolysm of collagenous |
Preparation - The raw materials lik i . |
: e skin and tendons are treated wi =
3\2&). 40 ttia}’sTs}? that the fatty material attached gets saponified ameiaise fe:llth soda lime for
i Cv_\l;? srt.) e bones are defatted with an organic solvent like benz aved by Washing
dec -aleTh y treatment mﬂ1 hydrochloric acid. This preliminary treatmening and sometime
erial. The treated material from skin, tendons and bones is heated Withg 1VESt. the collagen |
water at 85°¢ ;
: Cin
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. oG
open pans. This converts NOosy
the
added to remove the in € collage
; ! \Purities poon 0 ge
with char:coal or kteselguhr Tu_s by aedlmi-",t.lnun which di a0 s
to a gelatin content of about he clear liqu ll::;“a ton, The cn!:znlvua. An clectrolyte solution i
through a series of dryin 45% and alles obtained ig con ¢ gelatin solution is decolorized
g room wed to set in shnrl:::nmr?km ndeevecmen pm“;‘"e

w trays. These tra “
¢ trays are passed

rocess takes 3 to 4 wee ik
i at tempe
and removes l:ll;:;ntu;(i: tof about 30,40,50, and 60°C, Thi
m St ContunI; 90, ¢ . s drying

Description
Colour — Colourl
fine powder. i
Odour — Slight
Taste — Slight
Solubility — It is practi ;
ally absofbirfgl CSLIE‘;S"‘“"‘Q in cold water b
racnc?ally bl e 0 10 Hirries it .. ut swells and softens when immersed
d ol, chlorof, wn weight. It i i
glycerine an water and in acetic ac'g orm and solvent ethell- Itl's sollu‘gie in hot water and
e fin il B i er. It is soluble in hot mixture of
. ‘ ! Ir when d .
moist or in solution. The quali Ty but is subjected i
- - i i i t ; 5
which is determined by ac.i 131::’(t)ymof glelann 15 judged by itS?B]iglocrr: :tlal di;f)mgosﬂmn o
- " nd brittle. If broken it ﬁrge ometer as mentioned in Briti I:eI;\g = Ieﬂx sty
st bends and then breaks suddsengr Svriutl‘\acoplﬁef-fs e
a short fracture.

Constituents — Gelatin mainl
s consi . .
the presence of this nitrogenius sgb ‘tnS1sts of protein glutin. The jelly formation is due t
is lysine SEE———. stance. It contains different amino acids of whi ion
tryptophan. Gelatin should be free from Shant L
ondrin.

ale yell .
OWish tra
nslucent sheets, flakes, shreds or coarse to

Standards -

Ash — Not more than 3.25%

Loss on drying — Not more than 16%
Heavy metals — Not more than 50ppm

Identification Tests —
(1) When gelatin is heated with soda lime it evolves ammonia vapours which conhrmsf

the presence of nitrogen.

() If gelatin dissolves in acetic acid then it confirms the absence of chondrin.

(3) A dilute aqueous solution of gelatin yields a precipifate with picric acid and with
tannic acid solution but not with other dilute solution of lead acetate, solution of alum or

solution of ferric chloride.
In the manufacture of

andl soft capsule shells.
is also used for preparing

Uses — Gelatin is used to prepare hard
coating material and as binding agent. It
stiles. Specially purified and pyrogen free gelatins
the preparation of

tablets it is used as a
pastes, pessaries, supposi
are available for intravenous
bacteriological culture media.

so employed in

tories and pa
the form of

injections.
It is used as ha

Gelatin is al
absorbable gelatin

emostatic in

ntainer in a dry place.

sponge. .
Storage — Preserve gelatin in well-closed €O
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LITMUS TACMUNM otichenes
Ochrolechia

Jouring matter obtained from various lichens of the subclass ASC
ria de Candolle (Cape Verde R. montagnei Bel, (Mudagascar’”

Litmus is a €0

chiefly Roccella tincto t

ophaea Linn., €tc. o | | v
leucophaea Ui . The method of preparation is guarded as a trade secret but ltthpresence
e fermentation of the soaked and ground lichen I;:::t gradually

friable. Litmus

: w
depend m:}u\l}’ u;;on ifszizm carbonates. A red colour is first produced whi
GF amEnoniz an'rhp blue liquid is drawn off and evaporated, with the addi
changes to blue. es is then cut into small rectnauglar cakes and dried. Th
and gypsun, tlge 111;?5 they are dark blue to bluish-violet,finely granular and
edge of abquttﬁcior 'in acidimetry has a pH range of 5 to 8. . .
e an.m hief constituents are erythrolitmin and azolitmin togethEF With
Constituents. The chue elves contain lecanoric acid, erythrin and
her change

; . stmin. The lichens thems
eryhtrolein andﬁSPaglfo::tmm o 1d orsellinic acid; orsellinic acid by furt
action

; ies, these yie ; .
o_rcllg; J 1_the from wtﬁc}ik?al)l’ezxidatiozl in the presence of ammonia, the colouring matterg
yields orsin, y

are produced.
Cudbear (Persio) is a reddish colouring matt

similar lichens, one of which is Leconora tartarea Ach.

Gums & Muciloges :
Gums - Gums are amorphous, translucent substances yielded by the trees and shrubs,
duced as a result of injury or unfavourable

They are the abnormal or pathological products pro
conditions of growth and are usually formed by changes in cell walls, presumably by means

of enzymes and bacterias. The change in cell walls and the exudation of gum is called

er prepared by an analc)gbus method from

gummosis.
Chemically, gums consist of calcium, potassium and magnesium salts of complex

substance known as polyuronides. On prolonged boiling with dil. acids they yield mixture
of sugars (pentoses or hexoses ) and organic acids. Gums are either soluble in water to yield
viscous adhesive solution or by absorbing water to form jelly like mass. However they are
msolu}?le in alcohol and in most of the organic solvents. They are produced b i(ants
belonging to the families such as Rutaceae, Leguminosae, Combretaceae, and Sterc};llijaceae

etc.
Classification - Gums are classified on the basis of occurrence as mentioned bel
d below-

Natural Gums - It includes like acacia, tragacanth, guar gum, algin pectin and chiti
d ’ nd chitin.

Prepared Gums- It includes like star i :
ch and : .
P, its derivatives, cellulose derivatives and
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—

Synonyms - Acacia, G
o, um acaci
Blololglfnl ?:urc? = Indian guma: Gum arabic, Bab
and branches ol Acacia arabicq (La:: i the drieq gy ul or Kikar gond (Hindi).
Geographical Source - | is ? Willg, fﬂmi%)’ I{\;n ¥ exudation obtained from the stem
Buminosae.

height up to 15meters and foy A medium gjze
punjab, Andhra Pradesh etc Trllg tr drier oith a short trunk usually attainin
. g a

throy
ghout drie ¥
Cultivation and Collection T Tegions of India like Rajasthan, Gujarat

ee ig also f
¢ ound i 3
© collected from wild grown plan The tree is not n ?nlanka. _
iny season is over. T ts. T cultivated on ¢ z :
rainy he bark of wild ommercial scale. Gum is

he pro
cedure for .
to the stem and branches to expoge collection of gum is commenced as the
Ci

Browing trees j
: . t
on the cambium and newly formeq ambium, Dye t: tﬁiI;Pi‘;C_i and transverse cuts are given
formed on the surface may be pickeghlt;;:m, Afte jury tears of gum are collected
off. They

o e e e e r 20-30 days the tears of gum which have

) ; es and oth :

sun and due to drying nume er foreign organi <

gum is bleached. Tous cracks develop or? thec flu?ft;iz ;I'fh f I, a;e o
umps of tears and the

Description —
Colour- Tears are cream-br

. . (8] .
colour. Powder is light brown in ::)Illo uf;r red in

Odour — Odourless
Taste — Bland and mucilaginous
Shape and Size — Irregular and brok

s . t
varying size en tears of
golubility — It is almost entirely soluble in twice its

weight of water.
Practically insoluble in alcohol.

Standards
Total Ash — Not more than 5% ' .
Acid insoluble ash — Not more than 1% Acacia Arabic
of its weight when dried to constant

Loss on drying — It should loose not more than 15%

weight at 105°C
Moisture — Not more than 15% e
Chemical Constituents — Acacia contains mainly arabin which is a complex mixture of
calcium, magnesium and potassium salts of arabic acid. Arabic acid on hydrolysis with chl
L-rhamnose. Acacia

sulphuric acid yields D-galactose, D-glucuronic acid, L-arabinose and
also contains an enzyme oxidase and peroxidase.
 solution of lead sub acetate.

Identification Test —
f ruthenium red. *

1. Anaqueous solution of
2. Acacia does not produce @ P

y the addition O

gum is gelatinsed b
e solution O

ink colour with th
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{ (0.l of nolution of hydrogen pefo":aﬂd for so

i, Adt 5
Sl 20 gml of walor. leohol (W0%). Shake it and allow to id
LA UL azldine In aleo * onst
: 0,20 of AT o of benZ » (o oxldase enzyme, gs and et
3 [lj)ll‘.':lrl:llllﬁ:; § ;‘l] ¢ ‘:':]I:;lul' i Imu'll(_clull :lf::_‘;| :m an emulsifying agent for fiXi:: ::;’nous . .iJ:\sl:ﬂ-s1
" ', ‘|l_ - ! Hl " 2 . |l” . 'trewi d 4
sometny o I 0 dumllltu'LtlHP“"dmg agent (.jpllr-ict;cypll'ltlpr:;:t:on of co“‘."re;ia n
vaer A;‘;“i: c.-mpll’}""l ae :I‘Ing agent and I8 l-JrHt?cs are employed in cough, dlarfloids 5
volatite 01X iy 1n a goo* blnt'ﬁ demuleent PrORY T o cacia with all plant hydroc® \ c
gubstance: g?]f;cﬂ e Jozenges: o of the comP""“b;h )é drinks and other industries- — c
ablets, B preparations: DECISEE oty used in 9677 red in cool dry place in 3% HEXE ¢
e lhml‘:n{l car s d acacia ghould be 810 : one
ﬂmrc;‘::rlagc - Acacia or Powdcm gract
i id, 0.5 to 6cm in ont
ntainers. = und or ovoid, ) (o
;zbsulutt' and Adulterants ¢ in Africa. The tears m;g It is substituted for Indian | cont
1. Acacia senegal - The PlaI;it gzo)‘lzllow in colour and opaqt™ the
' ite or sometim N
diameter, often white ' h dextrin, tragacanth and sterculia 1des
hati, starcit, :
gum. ; dulterated with gum &1 ' 1
2. [ndian gum is also @ . : _ .
o rracicanT
/ .
: - 3 2.
; g tragocantt i dried gummy exudation obtained by mékmgf |
! Biological Source ~ Tragacanth is the cri umgmifer ] abillardiere and other SPecles o | 3.
incisions to stems and pranches of Astragalus §
Astragalus, family Leguminosae. homy shrubs about tinetet inl
Geographical Source = The plants of Haga?a“ifaﬁrirgq Ar}:tolia, USSR and India. In | %
height and found in mountainous regions of Syria, 1t s where these plants can be found.
i Punjab, Garhwal and Kumaon are the region: . i -
India central Punjab, 2 S a port supply Smyrna tragacanth. ,
Tran and North Syria supply Persian tragacanth and Smyrna p PP e 5
Collection = The plants from which tragacanth is collected gromlzl at an altliudegom th; ': £
3000meters. Gum is collected from two years old plants. The earth is remove c

base to a depth of 5cm and | |

the exposed part is incised with a sharp knife. Normally a wedge-shaped piece of wood is |
used and it is left in the cut for 12-24hrs to widen the incision. Tragacanth gum is formed as |
a result of transformation of the cells of pith and medullary rays into gummy substance. |
The shape of gum depends upon the type of incision. If the incision is straight, gum is flat |
and ribbon shaped and if round then gum is vermiform. Gum is collected after two days of
the incision.

Description
Colour - White or pale yellowish white
Odour - Odourless
Taste ~ Mucilaginous
Shape = It occurs in thin, flattened, curved,

ribbon shaped
horny appearance. LAk of 4 translucent,

PR .
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Size—Flﬂkm
q Frnctum e
g SOlubilily
considerab]
q insoluble { ¥ 5
) i n alcohol,
I .ndnm’ .
: Moisture co ~
ntent W .
Forelsti ora = Not s than M ,
: orelgn organic matter - i ‘:;:Z:: l“m“ " i I e,

S'l.llphnb_\i as v

Chemical Cnl:'lslit = Not more than 4% W VN W I
(-:,ne.is water soluble f;:za::-l‘—k;l:;:wacnmh conslatn O \‘\\‘ ::“‘\\‘ \\\\\\ v '.HII“ l;l ul.:nllm \. .
fraction called as bassorin (60-709 )n as tragacanthin ! KN e i (IRTTITAN W, 8
containing D-galacturonic acid O:Hengacanthin s a i) METAL i ol I W |
contains methoxy group and iS'r r SElgars, and traced V! \ \‘i,“"“";“”lr ||H||mm‘,‘ tit"&
the drug. esponsible for the swellli V"' K Y

Identification Test -

t g
. riz:'logco;ii:}lauTquamlty of tragacanth powder in ru
Y- 1ragacanth particles do not acquire pink ¢

ol e EAAI e
TR il !
then! i e g

olonr whee

stains pink.
9. Tragacanth powder when boil - e A
2. 5 ed : iy , " r|.”1;/,’ Piptitel
(Sterculia gum gives brown cols u‘:’)lth solution of potash it glven (111! /7
n I i . _. o A .
3. When solution of tragacanth is boiled with few drops of 10% aqueois fucp it £l

solution, a deep yellow precipitate is formed.
Tp 018 (':'If‘P OWAEL ac.id N/50 iodine. It acquires an olive green colour.

Uﬁse.s = rac?acanth 15 used as an emollient in cosmetics. It is used ay thic &7 7Z
emlﬂSlle_ng s SUSPeI.IC!ms agent. Tragacanth is used along with acacia as a U547~ %
agent. It is emp loyed as binding agent in tablets and pills. It is used as an emulsifying 2274
for fixed oils, volatile oils and resins. Tragacanth is also used in cosmetic formulzticorss,

confectionary and food industries.

Substitutes — :
1. Indian tragacanth (Sterculia gum or Karaya gum) - It is obtained from Sterculia urer=
Roxburgh, family Sterculiaceae and possibly other species. It occurs in irregular, striated,
often vermiform, whitish or pale brownish or pinkish brown pieces. It has acetous odour.

[ GUM. GUMMI INDICUM

issus latifolia Wallich, family Combretaceae,

4

$ s et

GHATT

Sources. Ghatti gum is obtained from Anoge

a large tree indigenous to India and Ceylon.
The gum occurs in verrniform or rounded tears, the best qualities being
the inferior yellow to dark brown. The surface is dull and somewhat
the fracture is uniform and glassy. lIts aqueous solution gives
Jution of lead subacetate (that of acacia gum gives a COpious

Description.
almost colourless,
 rough, not exhibiting cracks,
only a slight precipitate with so
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. : erficially resemb
i y;elgls a.wahfzf,}?;wﬁf; ;:\lrleI)lls with )x;rater to form a viscous |
gont trancant. Tre poﬁfgg;jﬁiﬂﬁn ivlillh iodine (distinction from tragacanth) and no |
2?;:;h:21$£1:2?u22n of ruthenium red (distinction from sterculia gum). ’
Powdered carob gum mounted in alcohol appears as small angular particles which swe:u
rapidly when water is added. If mounted in iodine water, the granul-ar cell contents stain |
‘deep yellow, showing the presence of protein, the cell-walls remain colourless. When |
mounted in solution of chioral hydrate, the swollen cell-walls are evident. '

Constituents. Carob gum contains mannan, about 58 per cent., galactan,
pentosans, about 3 per cent,, proteins, about 5 per cent., cellulose,
yields about 0.8 per cent, of ash; an oxydase is present and also an enz

Starch and calcium oxalate are absent,

a somewhat mucilaginous taste.

about 29 percent,
about 4 per cent., and |
yme named ceratoniase. |

RESINS AND RESIN COMBINATIONS

Resins are defined as “the amorphous nnﬁ. nitro
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Y AND PHYTDGHE”‘sWater o m
ACOGNOS ith ame | lu
PV PHARM te PreCipil’Slte- ﬁl the ¢ | aﬂd to

v INTROD
d it gives a whi de : - jts, S
b ml:::ﬁ gﬁiatcrgviscoslt)’ than that ma o those of }1 f:;;m ph
renb 2 cilage Of MY 1 hd ropy- jmilar 1 mina
one); with a lourless MUCTHE s glairy & far as is known, sl . i car
forms a nc‘":'}.:g'l;:':rllaﬂ mllcilda::; o ghaﬂi gum are, as - emuls ifying "-, o she
proportion 01 % © | constitte - . cal use; it has excellen | oper!
Cr.mstituﬂ“s'_ : : an oxydase: for Phnrmacf-'“t‘cal | Pr P(_)
acacia. It also cOMET™ is well ndnpf‘-’d (1 1
R Sty g 18 i
Uses. Ghatti 81! 1A o , )
'Zm' UM. CERATON ¢ Ceratonia sthc‘ufq | Bt
properties CAROB G d from the seeds o ws freely in | 5
dosperms S€P aratet pean, a tree which gT . (it
; n -+ locus . ;
ists of the € ean OT ; h i @~
Carob gum 0N o the caro n countries prown and very hard,
Linn., family LeS:II::;ioosmer Mediterranea e smooth, dar}< re.d :bo‘l-lt 3.2 grains). They (v
Cypms ﬂnd -Egyp : seeds are ﬂﬂtteI‘IEd o as ’a ”Cal’at,” WhJCh ]:?um is & whitish pOiIlt in (v
Prep:lr;moni; Tf:eo 31 7 (8 weight kl?c?w;nd 4 mm. thick; the h;nd the Strophiole, from
H INne @ 143 . e . "
ichl WEGHENE o Totig 10T BN Bl the micropyle 4 where is the chalaza, Classi
are about 8 to r end and 1i€5 d to the broader en bryo with 1
the centre of the narrowe the edge of the s€€ . which is embedded an embry :
which the raphe runs along the h-white endosperm 11 W ved from the seed by special | such ¢
. seed contains a homy 8r€Y's The endosperm is remo | .
. :Ifin d broad, yellow cotyledons. 1h€ 3 : @
O '3 vielding two pieces. ieces about
- Iding two P! lanoconvex pie c
machinery, each seed yie - val concavo-convex or p
: e ed
Description. Carob gum consists of 0 thick, transluce nt-white, opaque at th ge, | C
wide and 1 mm. $ is odourless and has e
6 to 8 mm. long, 5 to 6 mm. W’ k having a short fracture. Itis o .
hard and horny and very difficult to break, ha ling powdered ¢

-
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e.g shellac.
O

such as-

pherlOI resin alcohol, esters

! . and i

ative, purgative, expectorant ande;tnsatllbs‘t.ances‘ They are normally used i i
gesic ete. Resins are also ob);,t;ieeda;:x?\h:s?nt:g;

(ﬁ) The)’ are inSO]uble iI'l W
< 2 at
(v O;a';lle Ol:-; - hydrag ::il:“sig;uble in organic solvents like alcohol, fixed oil
iii ey burn with smoky f] ) ; '
; z ame as th 2
(iv) On heating they soften and ﬁnallyey ‘iontam large number of carbon atoms.
v) Resins have specifi - melt.
( . p . graV].ty more fhan one and .
(vi) On storage, they darken in coloyr are heavier than water.

i) Acid resin — Th .

‘(:2 g alka]iiiililc-:zitrm a 1lf;rge portion of carboxylic acid and phenols. They

of alkali they form soap-lik metallic salts are termed as resinates. With aqueous solution

E irls ave abiticacid ¢ i lop(; zolu)non or colloidal suspension. Various examples of resin
. : ny), copaivic acid and e A . R

acid (fankicense) and commiphoric a?cid (myrrh"’)‘nﬂ;XYcopalwc acid (copiba), primaric

(ii) 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
a-amyrine and b-amyrine derivatives. They do

pentacyclic alcohols and are normally

not give positive test with iron salts. Examples are like benzoresinol from benzoin,
gurjuresinol from gurjun balsam and storesinol from storax.

- (iii) Resin phenol — Resin phenols are also called as resinotannols. They also have high
molecular weight and occur in both i.e. free form and combined form. The phenolic
group of tannins is combined with resins acid. They give positive test with iron salts.
Examples are like peruresinotannol from balsam of peru, toluressinotannols from balsam
of tolu and siaressinotannol from sumatra benzoin.

These are the esters of resin alcohol or resinotannol combined with
amples are cinnamyl cinnamate from storax and benzyl

substances as they do not contain il
ecific chemical properties. bl
y alkalies. They have high
foetida, gutta purcha and

(iv) Ester Resins —
resin acid or balsamic acid. Ex

benzoate from benzoin.

(v) Resenes — These are the neutral and inert
characteristic functional group- They do not show any Sp
They do not form salts or esters and are not hydrolyzed b
molecular weight. The drugs which contain resenes are asa

e e i . Glycoresins
(vi) Glycoresins — These contain the glycosidal resins. y _

on hydrolysis yields

ity bl
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acetic acid, carbondj

H
P PHARMACOGNOSY AND P

— : : jalap.
sugar and complex acids, e.g. is jalap resin fro_'; ] 4 OI; ¢
2. Constituents of Resins - Resins are also clasS}i;ﬁwgenouS c
present either in resin or resin com!:inatlon: Tlt‘li‘; s
other plant products is called as resin combina | dlassification.
(i) Acid resin — This is discussed under chemica ixture of resin @
(ii) Oleo-resin — When there iS_ a hofnogenilésc?paiba.
termed as oleo-resin like capsaicin, ginger a mixture of resin,
(iii) Oleo-gum-resin — These are the_1101'-“05"'1""15 in, e.g &3
like asafoetida, smyrrh, and turmeric. ixture of gum and res’ amples are
(iv) Gum resins — These are the homogenous ImX‘ mic acid or both. EX
(v) Balsams — Balsams contain benzoic acid or cinna | by any one
benzoin, storax and tolu balsam. . d from plants and animals PY
Extraction and Isolation — Resins can be extracte
) . ipomoea, and
method of the following:-

. sotino with water, €.5-
(i) By extraction with alcohol and then precipl ating

jalap. s tida, myrrh etc.

(ii) As plant exudates by injury or incllsmns, e.g. asafoe

(iii) By heating the plant part e.g. guaiacum.

(iv) By distillation method e.g. colophouy . . lac.

v) Byyvan'ous treatment of the excretions obtained from animal e.g. -s;le el ]
Identification Test - Resins can be identified by physical test and specific ¢
which are mentioned in individual drugs.

COLOPHONY

Synonyms - Colophonium, Resin, Resina, Amber resin.

Biological Source - Colophony is the residue left after. the distillation of the oil of

turpentine from the crude oleo resin of various species of Pinus like Pinus roxburghii or Pinus
palustris, family Pinaceae.

- Geographical Source - Colophony
France, Greece, Russia, India and US.A.

Method of preparation - 1 i discussed in turpentine oil,
Description | -

jo
sis of mMa) esl
he bzmbinatmn of

nd volatil

mboge.

is prepared in Portugal, China, Morocco, Spain,

Colour - Pale yellow or brownish yellow

Odour - Slight turpentine

Taste - Similar to turpentine and bitter

Shape ~ It occurs in irregularly shaped pieces of different size.

Solubility - It jg ; :
ubility - It jg Insoluble in water and freely soluble in alcohol, ether,

: b .
sulphide and oils. €nzene, glacial

Scanned by CamScanner



4

Otg
ith

il

SO S — -

; ﬂz‘_.,r,._,cﬂom TO PHARMACOGNoOgy

l/sta:a:d’ T ——
elbﬂg point - 75° to BSOC

Acid value — Not less than 15

Saponifimlion value - 188 1 192

Ash value = Not more than 0.i25%

chcmi“‘l Constituents ~

ene, 0.5% ot volatile oil

of t jsomeric modifications
and sapinic acids,

n?\t:lluphm\y conlaing
traces of bitter g

Qb and g abictic

3;)'5:' of abletic acld (resin acid), 5 to 6%
stance. The abletic acid is found in its

o ATIC a
laml'l-‘"‘- cids, Other acids present in colophony are

. °H3
HaC 'COOH
Abietic acid

Chemical Test ' _
(i) 0.1g of colophony is dissolved in 10ml of acetic anhydri i i
=l ydride by gentle heating. Cool it

a.c-1d 1 drop of ST-ﬂthul'lC acid. It produces bright red colour which changes to violet.
.(u) Colophonyj is _dlssolved in light petroleum and filtered. To this two times of dil
cupric acetate solution is added. Petroleum layer shows emerald green colour. Adulterations
of colophony can be detected by this test.

Uses — Colophony posses stimulant and diuretic properties. It is commonly used as an
ingredient of plasters and ointments. Industrially it is used in manufacturing of varnishes,
paint driers, printing ink, soaps, wood polishes, cements, paper, plastics, and fire works.

Storage — Colophony should be stored in large pieces in well closed containers away

from light.

and

SANDARAC, GUM JUNIPER, SANDARACA
ined from Tetraclinis articulata (Vahl) Masters, family

rowing on the mountains in the north-

the tears when sufficiently hard being

Sources. Sandarac is a resin obta
Cupressaceae, a small tree about 7 metres high, g
west of Africa. It is usually obtained by incision,
wllected and exported chiefly from Mogadore.

Description, Sandarac occurs in small tears about 5 to 20 mm, lon_g and 2 to St{:nm.
thick, more or less clindrical or stalactitic in form, two or more of which are some imes

tears are few in number. The

ited i . -shaped

united into a small, flattened mass ; globular or pear-shap : : .
tears have a dull, dus surface and a pale yellowish colour; they are 1:!1:1tt1et brealsmg with
Srp a clear, transparent interior, in which small

a glassy conchoidal fracture, and exhibiting
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n

a
, pesin has a slight terebinthinate odour % ., a
l\uddcd. “‘- cthEd it breaks up between the teet
g Whe disposition to agglomerate into a

PUP

B s
insects ar
terebinthin
.\o I_\p\\‘dt‘l’

jonally em
bitter tastes
mlike mastich ©

(A \'Kll?:c‘s
ate, slightly

which, g in

alcohol and in ether, partially onl
1 light petrolcum. )

with traces of volatile ‘01 '
) inactive pimaric acid (85 per
tituents are sandaracmfc
Callitrolic

sand
MASS.
It is comp
chloroforny car
Constituents.

in amyl
< in cthy! and :
l‘I"ﬁii-nl:l 3!’ purpentin® anc
i agsociated
is (optically

5
170°; other con
b and sandaracoresene.

lt‘l\‘!}' sohl blttel’

bon disulp
: f the resin
sle, ote. The € S vtals melting at

F\til‘l(i} § «in acicul ] af ccnt,),
cent.), obtainable in :plwus callitrolic acid (10 F',:;soluble " alcohol.

id (G \ no

acid (2 percent., ame £, i , whic
::.:‘{ :; ,_t\*-il\' \\\n\'t‘ﬂt‘d into the actone

Al Sk

Uses. Smd.zr.lc.is chie
shellac, and is therefore more
microscopical preparations-

Substitute. Australian saftdamc, fro
ipon larger, an
imported. The tears are softer, id Mare

wh}ich it otherwise resembles. Its composition 15 St
more inactive pimaric acid.
GUAIACUM RESIN. RESINA GUAIACI

the stem of Guaiacum officinale

: . it is paler in colour than
: - cture of varnishes; 1 J
fly used in the manug{;'g:ods It is good resin for making permanent

suitable for light

a Robert Brown, is occasionally
than those Of African sandarac,
ontains more volatile oil and

m Callitris verru.co
d more aromatic tf
milar, but it €

Source, etc. Guaiacum resin is the resin obtained from

Linn., or Guaiacum sanctum Linn., family Zygophyllaceae-

Preparation. The bulk of the resin of commerce is produced in the following rather
crude way from the trunk of the tree, the heartwood of which contains from 20 to 25 per
cent, of resin : A log of the wood is supported in a horizontal position above the ground by
two upright bars Each end of the log is then set on fire, and, a large incision having being
previously made in the middle, the melted resin runs out therefrom in considerable

:;nu‘if;ﬂciui: gﬂte ;:;1(1 of a log of wood is raised, and the fire applied to it, when the melted
: ( a groove cut in thf: other end, and may be received in potsherds (block
;istmt}){el'tl:;r resin mz}y also be obtained in the form of tears by incisions made into the trunk
resin of commerce is certai . : . /

runnings of the melted resin Whichms'tcJallirc;liBifyni(;lt tsi(l)eI}ro?'?rlJf;d{ it e ‘COI'ISlStS o R
by extracting the wood with alcohol. ears. The resin is also prepared

Description. Guaiacum resin is usuall
or less covered with a

The resin in tears o

i : ccurs i
with a greenish powde in rounded masge

I, and exhibiting the cha

'~

; -
+2to 3 cm. in diameter, usu

racters already detailed. ally covered
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Where they are mixed in definite ratios, sO

NTRODUCTION TO PHARMAGOGNOSY

l/—-__ .
The commercial drug is neve

. is about 1.5 percent,, and iy, good g
B I‘lmp

ly soluble Liliines A
re’ 1d not exceed 10 percent,, i excep ¢ in alcohol. The residue, left by tear

les of the
¢ lump averages about 7.5 percent. and

sho It e ; t
er cent. It consists cly onal y R
as 5P efly of vegotable Amples, however, it
¢ debriy gum, et » it may amount to as much
! r Cle,

Constituents. Guaiacum peg
Sin consigg chiefly of 4 1
- and b-guaiaconic acids, about 70

anbs guaiaretic acid, about
P stituents are guaiac-b-resin, allwza-tl:tsﬁ a small

v per cent,, glll‘li:.\c );L““mnuht of guaiacic acid. Other
cllow, vanillin and guaiac-saponin.

cons s s
a-Guaiaconic acid is a colo i
pstituent of which is changed bUl‘lue.ss‘a.mnrphous subst
e colourless and crystalline, G P8 Agents to deep biu probably a mixture, one
.u:ltth;r Giislac-beresin is browlt. GUﬂlaretic acid is lip} tegp blue guaiac-blue. b-Guaiaconic
. ei ict of the guaiaconic acids 1and amorphous andg""t rown, amorphous, and insoluble
2 * ’ : wgw
m’*é aiacum resin is easil ’:; contains the Substanccer?tj\‘:nat“' t?dbc ol
uais sily i ifi ; yields guaiac-blu xidation.
3 eutiiied by its reaction with cxidiiing agt:nfsbx's“%a boer;t
. 15 15

_n by dissolving a little of t <
seen bY he resin in alcohol and adding a drop of dilute solution of

A ide; the liquid inst
ferric chloride; q antly assum
ents, but restored by oxidising agent:S a deep blue colour which is destroyed by reducing

es. The action of guai ;
‘ bg:n employed Iocall§’ miﬁgl? o uat of a local stimulant or, in large doses, iritant. It
has e orm of a lozenge, and has also been given in chronic gc;.-ut
and rheumatism. -1 ihe form of a tincture, it is used for the detection of oxidases.

BENZOIN|

There are two commercial varieties of Benzoj
ner . Nnzoin — Sumatra Benzoin and Siam Benzoin.
Benzoin 1s a pathological product of the tree and its formation is induced by injury to the

SUMATRA BENZOIN

Synonym — Gum benjamin

‘Biological Source - Sumatra benzoin is a balsamic resin obtained from Styrax benzoin
Dryand or Styrax paralleloneurus Perkins, family Styraceae.

Geographical Source - It is a deciduous tree of 8-9 meters in height and is cultivated in

Sumatra, Java and Borneo.

Collection and Preparatio
The trees are tapped for resin near the
out which is not utilized and it is removed. The subse
is collected; it is the finest quality and known as “almond”
medicinal purpose. Then the third an
they are darker in colour and inferior in quality. In thi

making incisions at the ga of 4cm. These three varieties are sen
& ftened in the sun and solidified

ag

free.

n — Sumatra benzoin is collected from 6-20 years old trees.

base of the tree. After a week yellowish sap oozes
quent flow which is white and viscous
of the benzoin. It is used for

d fourth flow which oozes out is also collected but
s way whole stem is tapped by
t to the processing centers
into masses. A

single tree yields about 10kg of material in a year.

Description
Colour ~ Reddish brown or greyish brown
Odour - Agreeable and balsamic
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gy pia -
.n slightly acr! %
reet and then $ . i e .
t.\\rs in masses of varying size, made up of tea I ceﬂte
le ash = Not more than — 1%
e ‘n‘tcn — Not less than 6% i
’ (]
uble extractive = Not less than | .
Not more than 10% _ oot e R i
: oo s g mmr}ly e oid acid like summar_esinohc acid j7¢
Chemical Conslihlenfs:-l ived from them. 'l.'nterpenf 1 B sile wld »
! and benzoic acid and € ters il;l;l ot o g
| : drug co
’ is also present. The e |
;;nzaldihyde and phenyl propyl . N
é OOH
? f O0H H = CH—COOH d
fl.
i O/ S
7 H :
!
! g; Benzoic acid Cinnamic acid H3 H3 H .
5E | summaresinolic acid :
b Chemical Test - |
$ (i) Sumatra benzoin powder (0.5g) is heated with 10ml of potassium N

solution. A strong odour of benzaldehyde is produced.
(ii) To 0.25g of the drug, 5ml of solvent ether is added and from it 1ml of ether solution

is decanted into porcelain dish. Add 2 to 3 drops of sulphuric acid in dish; a deep reddish
brown colour is produced.
e Usﬁs - Sumatra benzoin internally acts as expectorant, diuretic and carminative.

ternally it acts as antiseptic, astringent and stimulant. It can be used .
ulcers to tighten and disinfect the affected tissue. In " einy wounds and
benzoin is used. £ In pharmaceutics] preparations only gumatsa

Storage - Preserve sumatra benzoin in well closed container

Adulterants - Sumatra benzoin is adultera i i |
) ted with
which can be detected by determining matter insoluble inpﬁsce)fm()f e Qo

SIAM BENZOIN

Biological Source - Siam b in i g 1
Gl enzoin is a balsamic resin obtained from Styrax tonk;
- E Onkinensis

Geographical Source - It is a decid whi
] . uo ich grows at an altjt
meters and is cultivated in Vietnam, Laosuasnge;hailai\hd il fitude of 1200 ¢ |
| ; 0 1600

‘
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~
RropP
d Pre
Collection an paration - 1
. re made on the = Fun
Il‘lc""“ml-‘s o t collec ¢ trunk of tree BUS Play an i
dation is not collected but subagg 8 of 6-20 ears bortant role in I'()rmﬂlhm‘n[ res
pters Where they are: proceased a\:\;}lu:a?ll{ um"l“‘lmiﬂtﬁ:hm an Interval of about Scm. First
DeSCﬂP“ﬂ“ solidified, 1t iy uaudc::lec‘“d and sent to processing
Colour = Yellowish brown o _—— perfumeries,
odour = Agreeable, balsamie "’“l'ii{ln ;‘;an
lie Taste — First sweet then slightly acrig n
i shape — It occurs as separate te .
nd ” tears or in form of m Sila
A sizes asses composed of t i
Sta adards P of tears of variable

Acid insoluble ash — Not more than 59

Benzoic acid content — Not less than 12‘3:J

,\_11:01101 soluble extractive — Not Jess thacn 9

a8 00 drying — Not more than 10% o

Foreign organic .:matter — Not more than 1%

Chemical Constituents — Siam benzoin mainly contains 75% of coniferyl benzoate. The

also contains siaresinol benzoate, d- siaresinol
ars ks , - sinolic aci
gmall quantities of vanillin and esters of benzoic acid af::ﬁsznsr:; aicmonph(ms penzoste:
nt.

ain differe .
tajnsei]:115 u.fficieﬁlt- :ﬁzﬂezgﬁi :l?rr: benzoin and sumatra benzoin is that siam benzoin
. . it gives insuffici
heated with potassium permanganate solution.) cient odour of benzaldehyde when

oot )

CHs

H
Coniferyl Benzoate

is added and from it 1ml of

of the drug, 5ml of solvent ether
of sulphuric acid in dish; a

Chemical Test — To 0.258
lain dish. Add 2 to 3 drops

ether solution is decanted into porce
deep purplish red colour is produced.

Uses - Externally it is used as mild disinf
cosmetics as fixative. Internally it is used as exp

Storage - Preserve siam benzoin in well clos

ectant. It is also used in perfumeries and

ectorant and carminative.

ed container.

- ——
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ST Ame

la

o
s a resinous gecretion from the fruits inquus
(8] »
r species, The two f Daemonorops proP_ erly | ca)
species named were ormery i i
£is®

s
yrobably othe

fami
gumatra and Borneo.
" The P m.us small fruits ‘“bDUt the sizeof a cherry: covered |
ollection: * 1% F. pricated sCales hich overlap one another from apex to bsse€: From, an
) " robably Produced in the pulp of the fruit, exudes and pr
§ beaten and shaken together in
rated rest d with water, pressed into moulds, and then ”
‘ol ped in a cloth, steeped in hot water and | a
ith the milky juice of b
£
1

\d the sepa
always mixed Wi

ize and shape. They are

] kilograms, bearing the impress of
akes 10 cm. or more in diametey

Ated ; or it 18 .
l:::::::x\i to form a solid block: It is sa
Garcinia parviflord Miquel family Guttiferae.

n. Dragon’s blood occurs in Jumps of ver
ighing severa

Descriptio :

nded masses; sometimes Welg
ed, flattened €

sticks about 20 to 25 cm. long

often large rou
sacking or reed-matting, or they may be round :
cm. in thickness. Occasionally it i imported 11

thick, each carefully wrapped in the leaf of a
own as “1ump,””saucer,""reed;.

and 2 to 3 cm. thick or 30 cm. long and 1.5 cm
<pecies of Licuala family Palmae. These varieties are kn

etc., dragon’s blood.
Good samples of the

covered, where the pieces
are brittle and friable, breaking with a glossy but irregular,

being translucent and of a deep garnet-red colour.
der, has no odour and is practically

The drug yields when crushed a bri i
. ght crimson pow
taste}ress, breaking up when chewed into a fine gritty powder
ears, I i i .
_in which form the drug is now seldom seen, give a glassy, conchoidal fracture

thin élakes being of a clear garnet-red colour.
onstituents. Dragon’s blood consi inci
of dracoresi , : nSI.StS PrmCIPany Of a rEd res.
P white;‘;‘:ﬁgi;a C;‘:Sm:;kohol) with benzoic and benzoylac::i((?;c})cf 1‘ ant), OOt
acoalban (2.5 per cent.), yellow dracoresene (14 Slc;erthertc)onshtuems
cent.), vegetable

debﬁ;- (18.4 per cent.), and ash (8-3 per cent.)

ses, Dr. : ts Ahi -

Adultera?lfon Sdb;md i4 chigily -tk Sor coleuring vemmish

5. an ub [} ; esr etC.

matter and with fragmen::?fh:;' Dragon’s blood is frequently adul

alcohol amounting sothetimes t e scales of the fruits, the am ulterated both with earthy

blood “has also been applied t00 as much as 40 per cent. of t}‘f’uﬂt of residue insoluble in

several other resins resemblingesdrug. The term” dragon's

umatra dragon’ i
s blood in

y varying S

dull, dark red colour, and are more or less
one another, with a crimson powder. They

drug usually have a
uneven fracture, minute fragments

have rubbed against

disulphide. The
g only one of th
g‘?? s occasionally imported ff;; t];lat appears In commerce i
occﬂr dragon’s blood. It is obtainecloffnbay and Zanzibar and i S SOC(-)trme dragon’s bl |
thi s in small tears or fragment rom Dracoena omb 15 technically termed Opd’
: in splinters being of a ruby-r ;’ seldom exceeding 2 cm, j et Kotschy, family 11 Zanzibar
cated, and containg 7o Sca]}cfgs ec cplour. It does not ey 1 In length with a vig Liliaceae. It
similar to those found io ‘S’e an odour of beny, €ous fracture
n oic aci :
umatra dragc)n:s b 100da-C1d When

b N
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‘million of lead. Todine ¥

RODUCTION TO PH
INTROZZ ARMACOGNOSsY

Gources. Shellac is a i

-insects of the SPECI;ES;:‘:;:S SUbSt
tera. The lac insect obtaj 'fer o
issues of the twigs of certain trr:e'ls lt? -
. family Leguminosae, Schtcfi?' -
A Z xylopyrus Willd., family R} —
 ovinces of Orissa and Bihar .

Fomation. The lac insects ar
ess, but the males have mem{; °
Ta

ance prepare

ca Knr?, ﬁ?r:itid g“m_“'ﬂ excretion from the bodies of

ourishment by -occidae (Lacciferidae) of the order

cluding Buteq Yy piercing, with its proboscis, the outer

trijuga Willd fr?"‘k’s“ Roxb. and Acacia cate::hu willd

naceae, and oth, amily Sapindae, Zizyphus jujuba Lam
er trees. Lac is produced chiefly in the

wing! range-red and ab
- The fecundated females, j nous wings and out 0.5 mm. long; the females are
s, in large Hirmben :08001:1 after pairing with the females,
, become permanently attached to the

they die-
vigs by their proboscides ; the ;
’ y rapldl .
ands found on all parts ; Y increase in si :
4 .de the body of ea};:h f of their bodies. Larv in size and secrete a resinous matter from
insi ; emale inse a, in large numb
acked insects coalesces to form ct and the abundant resi ers, about 1,000, develop
pout 7 mim. and embeddi a continuous mass su Foaknous secrelion. of UF closely
. at and swarm over th ng the insects. The larva rrounding the twigs to a thickness of
parens ; e branches; man 7ae escape from the body of the dead
(bees, birds, squirrels, etc.) to oth y are carried by the bree by ani ;
' g twigs with / er plants. Artificial infecti ze Or by animal agencies
0 ng . & e gravid females and attaching the eitlon of trees is accomplished by
CO ecthion an reparation. m to suitable trees.
May 0 July and a second crop mT}gcte;}oC;:F:sg I‘f\]‘f\!ig;s are taken from the trees chiefly during
1 leads to shrinkage of - : ovember; they are dried in the i
o?oeduct is known as sgck_la;heThtWIg ‘.Nthh falls out, 1eaViI\g};l tubular mass ?)E::éljlvhtlg;
i water for twenty four hox;:s N ffs.mous crust is broken from the twigs; it is then soaked
n ' and is thoroughly extracted by treading under foot in the

troughs containi.ng the water. The coloured water i

residue preﬁsed into C_akes, known as lac-dye. Therr;i;u;; Eg,ﬂ::;aep;;zﬁgddgg;\ \ir;?e:hoi
dilute solution of sodium carbonate and is finally spread out on floors to d and bleach
thus forming the b1:owmsh product known as “seed-lac.” The seed-lac is put 'mg long narrm:.'
bags made of special cloth and these are heated in front of a fire and twisted so as to force
the molten resin through the cloth on to tiles where it forms a flat cake which is stretched
out while hot to form thin sheets of 3 mm. or less in thickness; these sheets when broken up
form shellac.

Description. Shellac consists of

often slightly curved and of a reddis
kinds are considered the best and are known as T.N. sh
oluble in water and in fixed oils

but has a slight characteristic odour when melted. It is ins
and yields not more than 5 to 6 per cent, to light petroleum. It is soluble in cold alcohol,
e of the waxy constituent

Jeaving not more than about 2 percent, of residue which is a measur .
present in the s Je also in cau ali and in solution of borax. Digested

hellac; it 1S solub stic alk :
with solution of ammo it swells to a gelatinous mass.
" d Arsenic
Shellac for pharmacet Wax an

nia in a closed vessel, 1
tical use should be the variety described as
i 10 parts per
Free” which contains less than 3 : d not more than 10 parts P
value at 22° C. 18

brittle, translucent,
The paler coloured
s and tasteless,

flakes of various sizes; they are thin,

h-orange to a reddish-brown colour.
ellac. Shellac is odourles

arts per million of arsenic and
i 10 to 18 and the-a 'd:-yglug- 55‘-.t9 70..
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'Ch
- tains from 70 to 85 per cent, of resinous matter of wht ts
- ents. Shellac con . P b i ; ’ er cent. uc
Constitu in ether and is a resinotannol ester of aleuritic acid, and 3 3 shellac ‘:;ai‘s‘

s insoluble w colouring matter named erythrolaccin. In additi® . of &
nt,

or cent. i 3 {ing a ello e
soluble in ether, “‘cm.L v:.t {:f wax soluble in 1,‘5'.ht petrole-um fmd up to 6 per il h
;:ontains about 6 Pe! CLf c:achincal, named laccinic or laccaic acid. ' the *
allied to that @ French polish, varnishes and lacquers: Itis an the *

and cements for ringing micros-COPiCai pam
r making enteric coatings for pills and e
1 alcohol, 10 parts of each ingredient off-

pigment.
Uses. Shellac
ant ingredic

aking

ﬂ}r uSL’.d for mi )
sealing-wax

sments such as ,

nt of cen tical use is fo

is chie

m sort. i ; aceu
;:n_}p.‘lr.‘llitms- A ““pmmm‘fli‘; 1::::o1111bi11e|:1 with cety
tablets for which purpose 1 s by dissolving them in acetone. oxXP
being made up 0 100 fluid parts bY -« sondlite & rounded mssses flattened on one
Substitutes and Adulteran:iﬁ- Bfftcl);lolten lac onto a flat surface. Garnet lac consists of 1ike
i ns 3
side, pmiarfgil?yvg:;gpdmegegiz dglish colour. Both these forms are made from seed-lac. (Ga
- a . i . .
bmke?'s‘ieef Shellac is made by dissolving shellac 1 .alk_all_, usualljcjsi(gélgl‘(::l}t 1?2 ;lOilur-n
N B L‘:; r;"nd bleaching with sodium hypochlorite The h-quld is then ac G Ft, uric e
| ﬁdﬁad the precipitate collected, and washed by kneat':lmg and_pullllmg unde 11 Sv _V\{la erhi.;.jl ex
free from acid. The finished product is made into sticks, Wthf} ave a yellowish white <
- colour and a siiky sheen and are kept immersed in cold water. ;t is SOlullale in 2lcoh01 when i
freshly prepared, but becomes insoluble on exposure to the air or by ong storage under o1
b.

water.

—
e

(’:‘?} Colophony is sometimes added to shellac, chiefly with the object of lowering the II,_lelting
= point; the amounts found in adulterated samples vary from 2 to 20 per cent. It is best
7! detected by dissolving the sample in alcohol, pouring the solution into water and collecting
'f* the precipitate on a filter paper. The dried precipitate is rubbed down with light petroleum
K and filtered. The filtrate is shaken with a 01 per cent, solution of copper acetate and allowed
H to separate when the light petroleum showN a green colour if colophony is present.

b :

; GUM-RESINS

" The gum-resins consist, as their name indicates, chiefly at least of resin and gum. With
suﬁ;eﬂx;o‘?i?hélentsﬁ hbq:tvever, thes;z are always associated small quantities of other subs-tances
atile oil, bitter principle, enzyme, etc. The i i
_ : i : . They are secreted either i
schizolysigenous ducts or in secretion cells ; in the former case they l:r: thlZ Og?jnous f\l‘
ormed in the

epithelial cells, and discharged into the d i i
when the ducts are punctured. o Of'mﬂky s ik e

very possibly it : not identi : .
alvfr);}f; accoglpaﬁizz EOHZISt of two or more glycosidal acids in varlc'i:1 i Aeacia gy,
always . y N enzyme from which it has n YINg proportions. It is
ys contains traces of nitrogen. GVer yet been freed; it ther f
’ efore

GAMBOGE. CAMBOGIA

Sources. Gamboge i
Guttiferae, a tree of
Cochin China,
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SY

Vot RO
& k| Coll oction- The bark of the tye,

with a yellow, resinoue Contains iy,
d“ds o15€ canals at the nodes. S emulsion,

sY="" i i
s gambose 2 OPined by maling
o es down t ’ il"l. the 1
O the groun, d.rf[l']iny season, a spiral
cut in the bark from

the ?‘ﬂcfsioﬂ into a hollow bamboo p]
. these are set aside u Placed to , -0 emuls;
ntil, j receive j slon we ;

L, in € 1t. From this i: 1'::.] (:;ri:r:r;d m;kles down
erred to smaller

the ¢co
Ttex,
the two g as well as in the Phloem secretory

ystem:
8 of ducts being connected by

I, ,asses; Wthh are wraPPEd in | i
?5};;011 gam]?ogE)' . eaves, the imPTessiogr;?‘i:tEhipes or into thick sausage-
Descﬂpgol:;l'ril;f limest qualities of gamb e RO S

fro™ wutofritkf Iongiturcll%;ka"l n::ﬂY cyli“dricgf esg'fiilur in rolls, 3 to 5 cm. in thickness, and
ext‘.e;hm ); have been dried. S:rhlzt:fns deﬂ"e& &omf:;ht_)llow - i ;;I%d
Wi the freshly fractured surfac; l;g breaks easily, w?ttlf‘zer e A o
aving a dull gloss and S:i:\x?; t:; ﬂrséc;;;(:ho;dal
-yellow

ﬂ'ﬂ;{r':)fmish-orange colour. It is easil
_ . S
of  with an acrid taste. y reduced to a bright yellow powder, with little od
/ e odour
scopy- Thin s linters . '
" granulies of reI:izu;l::d in oil exhibit a ground-mass of gum in which
nd starch grains deri scattered accompanied b 4 »
erived from the incised tissu y occasional crystals of
es.

enti i
ally of a mixture of 70 to 80 percent, of resin

ut
Micro

ml;nerous minut
. oxalate @

caldum

nstituents. Gamboge consists ess

Co
ith 15 t0 25 per cent, of gum.
The resin, formerly known as cambogic acid, i '
e : , is soluble in alcohol the
penzene, petr-oleum stt, .et.c., as vye}l as in solutions of alkaline hydrox{d?es ::{dcis‘;ﬁioﬁ'
from its alkaline 50111’(1(?1’15 %t 1S ];?reC1p1tated by acids. From it three acids have Been sépa\:atec‘: W
O~ B and y-garcinolic acxc}s, the last named being characterised by the red colour of ’\H
Jution. The gum is analogous to acacia gum; it is laevorotatory é

ViZ., Uy
dilute alkaline sO

even a Very
and contains an oxydase enzyme.

Rubbed with the wet finger g
completely dissolved by the successive actio
jielded with water becomes nearly clear and

Varieties. Pipe gamboge, 2 bove described, i
b.re.aks with a dull, rough, granular fracture, and the fr
small cavities, is of a dark brownish colour.

Lump or cake gamboge consists of pipe gamboge bent and pre

;g which are frequently S

s meoular Jumps
j cylindrical cakes

form a cake; or it may occ
dfen contain abundant Visible jmpurity in the shape .
4 from Saigon in short, thick

~ Saigon gamboge is occasionally exporte
Wrapped in palm leaves. '

amboge instantly forms a yellow emulsion. 1t is almost
1 of alcohol and water. The yellow emulsion

deep orange-red on the addition of ammonia.
the best variety. Inferior gamboge
actured surface, which often exhibits

gsed whilst soft so as 10
oft in the interior and
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P PHARMACOGNOSY AND PHYTOCHEMIS =" | ti
— : |
e Gamboge produces purging and in large doses vomiting. It has been i fg:b:
Uses. Gam 5 | " 4 c
s a hydragog4® cathartf ¢ adulterants are starch, inorganic matter (such as sand, ctc')‘:mtcr o8
a ants, The chief & ily detected by their insolubility in alcohol and |
Adullel‘b 5. These are all easily N
& le debris- i 5 p monla. | ,
v:e ;t::ccessively or in d|l1.ttec'l‘r-ﬂn India from G. morella Desrousseaux, and rese mblef; csi,?;,é @
u . . 1 g . ; ‘ bie |
Indian gamboge 1s_obta1ﬂf_t-e5. it is used as an equivalent of gamboge in India i
mboge in its essential quatl ies; ’
g .
neighbouring countries. | ;
: indi).
myrrh; Bol (Hin - |
Synonyms = Myrrha, Gum My l’ o-gum resin obtained from the stem of Commiphora |
g family Burseraceae. (

- h is an

Biological Source Myrr : il

molmol Engler and from other species of C?n;rfup o

Geographical Source—Itisa sma1‘l treein fsnssma :
island. It is also found in Gaudi Arabia, Iran, AbY

Collection - The schizogenous ducts and. lysigenousk e s 15 e o
these are filled with granular oleo-gum resin. The bark 0

ecre i i i i to reddish
1 Thi ion i wish white fluid which changes
secretion oozes out. This secretlonfls'o.f yello L sy f

north-east Africa especially Somalia

nd Thailand.
cavities are present in phloem and

e
-— 3.3

brown hard mass in the presen
! goat skin.
: gf
i' ,.,f Description
f,cj ! Colour — Reddish brown or reddish yellow

=
e

armt

Odour — Aromatic

Taste — Aromatic and bitter

Shape — It occurs in irregular rounded tears or in masses of agglutinated tears.

Size — Irregular rounded tears are about 3cm in diameter.

[t Chemical Constituents — Myrrh contains 25 to 40% of resin, 3 to 7% of volatile oil, 57
to 61% of gum, 3 to 4% pf impurities and moisture. Resin contains ether insoluble and ether
soluble fractions. Ether insoluble fraction contains a and b-heerabomyrrholic acids and the
eth_er so_]uble fraction contains a,b and g commiphoric acid, commiphorinic acids, esters of
resin acid and two phenolic resin a and b-heerabomyrrhol. ’ =

The volatile oil present is yellow in : ‘
colour and cont: .
aldehyde, eugenol and esters. ains terpenes, sesquiterpenes, cuminic

Myrrh should yield not more than 70 . :
than 5% of ash . % of substance insoluble in alcohol and not more

Chemical Test -

| ((i))lMyrrh forms yellowish white emulsion when it is tri
- that it esves R B ot her and it is evap

produced. ass’bromine vapours

turated with water.

orated ln d i
_ : ]S]l m SU.Ch am
. , : anner
over the fllln, a Vl()let CO].OU.I' iS
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INTRODUCTION TO PHARMACOGNOS
Y

: o #a:\fyr;zcis usefi as stomachj
an ry and carminative. It i chie,
othe’ menstrual disorders, bron hi -1s also
als0 posses antiseptic and as“in;eﬁlts'
P

substitutes and Adulterants -

) Yemen myrrh = It is dark bro ;
then genuine m i
g yrrh. colour, taste is bitter and odour is 1
ess aromatic

(i) abian myrrh — It occurs in
Jess fragrant and taste is 1 small pieces and i
ess bitter than genui s free from white marking, Its odour is
ine myrrh. '

(i) Bissal?ol or Perfumed bdelliu

exhibit .Whlte markings. It's ?d_ It closely resembles to m

show violet reaction with brom?;:r and taste is differentyfirh' yellisvisicin ot giia
€ vapours, om myrrh and it does not

(iv) Indian bdellium — It is da ;
odour is feeble and cedar li]_fk;ecidmh e in calous and )
and taste is slightly acrid an?c;;zoﬂla;%tmasses' e
id of bitterness.

(v) Gum hotai — It occurs in opa
: Paque masses and is commonly used for washing the h .
airs.

ASAFOETIDA

s — Gum asafoetida, Devil’s dung; Heeng (Hindi)
S]rnOI'lYm . Hindi
omes and roots

rop = Asafoetidas
safoetida is an oleo-gum resin obtained from rhiz
y Umbelliferae.

1, F : , )
erula rubricaulis Boiss and other species of Ferula, famil
and mainly cultivated in

digeS H
tive, gti
o used to treatt;mulant' diuretic, anthelmintic,
\ma, wounds menorrhoea, dysmenorrhoea and
Toperties and it y Ulclers and rheumatoid arthritis. It
is widely used in mouth. waShes.-

Biological Sou
of Ferula foetida Rege
Geographical Source — It is a small tree of 3 meters in height

eig

[ran, AfghaniStan and Pakistan.
Collection and Preparation — A whiti
. tish, gum resinous emulsion is filled } i
i hiz
ducts which are present in cortex of the stem and root. After five yearsew?elslctheo'g’?anriuiss
root is laid

about to flower in March, the stem is cut off n

lov . ear the crown and upper part of
bare. :l"he ]mcéle exudes from the cut surface and the cut surface is cg};ereg by dome shaped
covg'rmg made up of leaves. After few days the hardened gum resin is scrapped off and
again the fresh cuts are made process is

resh and juice is collected as described above. This
repeated with interval of about 8-10 days till the plant cease to produce juice. Oleo gum
resin 1S collected and -

packed in containers.
Description

Colour — Dull yello
Odour — Intense, pen
Taste — Bitter, acrid and

Shape - Asafoetida occur
flattened more or 1ess agglutina
pieces O

mass like stone, earth,
compared to tears.
Size — Tears are 0.5

Chemical Constituents =
and 25% of gum. The resin contains 1.3 .
n tceatment w1

ester of ferulic acid with Ferulic acid 0

o e
.:. 3

ish brown

w changing to redd
dour

etrating, alliaceous O
alliaceous taste
s in two forms

ted together. M
f roots, calcium sulphate

viz tears and masses. Tears are rounded Or
utinated tears with foreign

ass consist of agg!
etc and it is of inferior quality as

'7% of volatile oil
of unstable
umbellic

to 4cm in diameter.
ins 40 to 63% of resin, gtol

rulic acid® and about 15%
th Hcl produces

asaresinol.
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. water to form umbelliferone. The volatile oil contains secondary. smell 52 1
acid whicgislﬁi';ﬁde disulphide, trisulphit;les anld o(t:hei-_x; t«;rpecng. ’;he Oill—l Pfésses ;‘ésﬂlﬁsg. jxe
h wiae 4 ’ an
E:;i;lg due to sulphur compounds f)f the form H145,, CgHyS, C7H 1S3 | r;;be]
: : o
CH H H agfs
. H = CH—COOH %ﬂf 5
Umbellic Acid
H=CHC= O
H = CHCOOH {=CH | .

Ferulic acid Umbelliferone . | 0
T . i llow orange emulsion. in¢

(i) When asafoetida is triturated with water it forms yelo : gy po _ﬂuoresce;lc
(ii) Boil 0.5g of the drug with dil HCl and filter it into ammonia solution. " 3

ii J _ -

i |liferone- W
is produced due to presence of umbe ' . - .
P of asafoetida is treated with sulphuric acid; a reddish brown a
q

(iii) When fractured surface
colour is produced.

(iv) To the fractured surface add a drop of 50%
Uses — Asafoetida is used as carminative, antispasn 1thel

tonic and digestive. It is used to treat flatulence colic, c-onstlpatlofl,

whooping cough and epilepsy. It is also used as flavouring agent in sauces,

curries.

nitric acid; a green colour is produced.

modic, anthelmintic, laxative, nervine
asthma, bronchitis,

pickles and

AMMONIACUM. AMMONIACUM!

m-resin exuded from the flowering and fruiting stem of
and probably other species, distributed
iberia. The drug is collected chiefly in

Sources. Anunoniacum is a gu
Dorema ammoniacum, D. Don, family Umbelliferae,

throughout Persia and extending into southern S

central Persia.
Collection. The stems of the ammoniacum plants contain, especially in the cortex,

numerous, large, schizogenous ducts full of a milky secretion. In the summer, when the

plant is fruiting, it is visited by numbers of beetles, which puncture the stem and cause an

al?undant exudation of the secretion in the form of milky drops, some of which harden on
the stem, whilst others drop on to the ground. It is collected | '

r . sorted
Persian Gulf ports. ' , and exported from the
Description. Ammoniacum occurs in commy i
erce 1n tw —Vi -
and lump ammoniacum. ¥O forms—viz, tear ammoniacum

The tears are small, rounded or nodular masses varying usually from 0.5 to 3 i
- cm. in

- diameter. When fresh they are of a pale, dull yellow colour, which, however, darkens b
. ’ ens by

keeping. They are hard and brittle when cold, but soften
;f:;iuied opaque, and YHEY in colour from milky-white to Pagiﬁ;:ﬁ;}‘:;gi(}xte:ﬁlaﬂy =
surfaFe having a waxy lustre. The drug has a characteristic but ’ e.freshly
odqur, and a bitter, acrid taste. Triturated with water it forms a white o n'Ot @ laceaus
coloured deep orange-red by a solution of chlorinated soda, yellow by esrcgllilt?;?ln’ozvhich is
- Potash,

.
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he! ! : :
a d translently, famtly violet b ’
;3. ::uéylic acid. _ y ferric chloride, owin.
Lump ammoniacum consists of agglutin, g to the presence of traces of
ated

. ed with varying quantiti . , whit;
e e W L i e
of which indicates t}.‘E time at which Y the broad, flat m such as stores, dirt, stems and
& with the description of the tear thierddrug seis i Tt aar
- from a pea to a hazel-nut grs;l,ready given. Goocf :ugﬁe sybstance of the T
en larger, with a little mtsexﬁit;ﬁfﬁﬁﬁ

d substance, and but few pj
’ leces of !
1 P of ste .
e or less 288 utinated tears also occuyr. m, fruits, etc. Intermediate forms composed of

er cent.), gum (about 20
to : perce ;
i'rlSOlubIe residue (3.5 percent.) nt, moisture (2 to 12 per cent.), ash (1 per cent), and
The main constituent of the resin i | i
; . in is a phenol;
ned in colourless crystals phenolic substan i i
Otiiilchlori.namd coda. Tﬁzgmn’ m.p. 1100, and s tha casise ofcfﬁ sr:)\moresmgl, which was

A i € is allied to gum . range-red colour given

o absent from ammoniacum. The d acacia. Both free and combined umbeiliferone

rug contains also traces of free salicylic acid Good

ualities yield about 3 per cent. of ash and 65 per cent. of resi
. Uses. Ammo;;i_acum is a stimulant, and, being e o <
stimulates and disinfects the secretion I{ is u§ ci{ cretgd Sy e m orim—
vgr . . . ed as disi . .
: pronchitis with profuse discharge, and in plasters as a ngéfdam expectorant in chromic
l gubstitute. Persian ammoni i S mulant to the skin.
- d in Africa from F Ol'\llacum is d1_st'1nguished from African ammoniacum, said to
be c-rbtame 4 solution of h?mt a Com:nums Lirin,. var. brevifolia, by the orange-red colour
it yxelds wi of chlorinated.” 1 soda, and also by yielding a negative result with

the tests for umbelliferone.

i ]
[ BALSAM OF TOLU

Tolu balsam, Balsamum tolutanum.

in 5iZ

w

Synonyms —
Biological Source — Tolu balsam is a solid or semi-
from the trunk of Myroxylon balsamum (Linn) Harms, family Leguminosae.

less than 35% and not more than 50% of total balsamic acids. _
Geographical Source = It is a tall tree and native of Colombia
Venezuela, Cuba and West Indies.

Collection — Balsam of tolu is patholo : :
V-shaped incisions in the bark. A small gourd or Smaﬁ ve;sel is ﬁ?ttache T
i ic arent fluid is collected which exudes from e wound. Man i
(s d liquid balsam is put into tns.

are made in the trunk and drug is collected. The collecte
Description '
Colour — Browni
Odour — Aromatic an
Taste - Aromatic

Solubility — It is easily solubl
soluble in carbondisulphide.

solid balsam obtained by incision
It contains not

L1t is cultivated in

ollected by making
4 under the point
any incisions

gical product. The drug is ¢

sh yellow to brown.

d vanilla like
e in alcohol (90%); chloroform and acetone but partially

Scanned by CamScanner



o -|
TRY,
#/ PHARMACOGNOSY AND PHYroCHEMSder and

h it is soft and tenacious but subsequently becomes

5

) insoluble matter = Not more than 5%
_47t095
: _ 170 to 230
. g ahon value -
Saponifica’ _ Not more than 4% . 80% of resin derived from resin alcoho]
Loss on drying ~ nts — Tolu balsam contain oU7 .« acids. The drug contains 13-15%
Chemical Constitue -1 cinnamic and benzotl ly liquid cinnamicin

; bined with . ~d 7.5% of an ol ;
i'e'fmlur'?mngﬁir::n:i’iéoilbout 8% of free st S ac;de;nd troaces of vanillin. Tolu yields 16
of free cinn 4

cinnamate c ‘
stng of benizy} PereDe 2 and bendy il which contains styrol, toluene and other

(conmsh? . c;l w coloured fragrant volatile oil W

to 3% of yello

mom: and sesquiterpene hydrocarbons.

Chemical Test =

(i) Dissolve 1gm of the dru
potassium permanganate and ag '
(i) Add few drops of ferric chloride t

is produced because of toluresinotannol.
(i) Dissolve 1gm of drug in 10ml of
litmus. . .
antiseptic. It is a common ingredient

Uses — Tolu balsam is used as an expectorant and . . fecti i
of cough mixtures. It is added as a flavouring agent In medicinal syrups, contectionaries

and chewing gums.
Adulterants

(i) Colophony — Tolu balsam is adulterated by colophony. Colophony can be detected
by following test:-

Dissolve tolu balsam in petroleum ether and add double volume of cupric acetate (0.1%).
The petroleum ether layer acquires bright green colour, if colophony is present.

(ii) Exhausted tolu balsam - The drug is also adulterated b ‘ i

(i) isted als: s also ated by adding balsams

which cinnamic acid has been removed. These are known as ethi’stcd tolﬁ b‘\lq"\ms -

BALSAM OF PERU

Synonyms - Peru balsam, Peruvian balsam.

Biological Source ~ Peru balsam is obtained fr
; . : alSe C om the trunk
Pereirae, family Leguminosae, after it has been beaten and str::arcol:iehc/l1

Geographical Source - It is a tall tree ab
e _ _ a te out 12-30 meters i i
tropical forests. It is native of Central America (Guatema]aerSSal;\.l Shaell\‘rgahctoand cgirows wild in
: I'and Hondyr
as).

Collection and Preparation - Peru balsam is a athologi
g(taeess ;sarser;:)mrrs;i] in tht; form of strips of about SOxI;Scm wghliccil I;:Edbl::{ e b 2Tk from the
ol secregve febc?rky layer and woundthe inner tissye. Asen With back of an
st g d?’: of balsam takes. place which is soaked up with a result dyctg are
ected from the other strips of bark and soaked up by therigz's B%\this Method
- eSe rags are

at it. Filter it and add 30mg of
g in 51 g fhtt:;nzaldehydc is produced.

ain heat it; the odour 0
: o alcoholic solution of tolu balsam. Green colour

alcohol by heating. It shows acidic reaction with

yroxylon balsamum var

.

. _ <

is

o T =
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and put into stro
SIrong rope bages
Ags and

Slected A
= :
to fall into hot w
allowWs? _. ater. The are 5 i
- o cented. Fing e bals "y pPressed = A
which d inally balsam is steapeg S »d in such a manner that balsam 1=
Dggcriptiﬁn Strained
Colour — & viscid liquid of
- > \i‘ .
. eddish brown and tmnspau\“:rk brown i
odour — Vanilla like '
Taste — Slightly bitter taste
colubility = 1t is soluble i
§ i . : 0 chlorof;
,;lu\"h':'l‘ It is insoluble in water. torm, glacial acetic acid and 1 vol f 90%
: : and equal volume of 90%
Chemical Constituents - Pe
emical Con s = Peru balsam consi
e mixed with the resin. Cinn SAXS conmists of 5
which 18 Tt resin. Cin i e ald6% of vily flul : ;
penzyl cinnamate and cinnamyl ci namein consists of bals:m' *ml} m}‘q B Lanres benant®
T presinotannol associated 1}3‘““\:;{& The resin whill e A I sk
. S8 i & ch constitute 28% i
- nesol), trac \ benzoic and cinnamic aci A i
0 mesal) namic acid, alcohols (nerolidol and

ces of vanillin and free cinnamic acid
Uses — Peru balsam is a stron i )
. . g antiseptic ar i A
m};n mt]:etr?.sa{}%; gst:ilee.\fectirant and axltigatwrrililstt':er::::;te? rfpau- samire oyl
asthma. F: en to at ¢ i 7 to treat bronchiti i
= ntiseptic and parasiticid at sore throats and diarrhoe?\ Ext chutig e o
5 antisep parasiticide especially in scabies a. Externally peru balsam 1s used
Adulteration—-l’enlbalsq i -
e, and gurjun bals;;:: 15{}:};1“&;&&1 with liquids such as fixed oils, alcohol, copaiba,
. adulteration lowers the specific gravity of the drug

n be detected by various tests.

i“l“ hnt
I water where Y .in L
nd packed in tins here as impurities float

n colour
whe = .
vhen seen in bulk, but in thin layer it

which ca
STORAX
Synonyms = Purified or Prepared storax, Styrax, Levant storax; Silaras (Hindi).
Storax is a balsam obtained from the wounded trunk of Liquidnmbur
lution in alcohol,

Biological Source -

orientalis Miller, family H
filtration and evaporation of the solvent. It con

acids, calculated with reference to the substance
Geographical Source = L. orientalis is a medium sized tree of 6-15

of south west Turkey.

amamelidaceae and subsequently purified by so
tains not less than 30% of total balsamic

dried on water bath for one hour.
meters in height and

bruising or by

found in forests
Collection and Preparation — In early summer the bark is injured by
bark is collected in autumn and it is put into horse-hair bags and
water and pressed. The liquid storax

making incisions. This

pressed in water. Someti

obtained is poured in cans or
Description
Colour — A brown

Odour — Agreeable and
Taste — Agreeable and balsamic
Solubility — It is soluble in alcohol (90%), ether, chloroform and carbon

practically insoluble in water:

me the bark is boiled in

casks and exported.
viscous substance and transparent in thin layers.

balsamic
disulphide and

IS L, S i |
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Acid value — 50 to 80 pe
; - to 133 3
Ester Vfalu:} luolue 170 to 200 as storesin bu:qd-
on va = C 5
Saponifica ie Nt ey 5% lic resin (32 to 50%) K jc acid. "Fhe ac.sul
Loss on drying — No <+ of alcoholic . orm with € (styracin), ar
Chemical Constituents = Storax consi? e and me 1 cin mate PI‘OE
and oily fluid. Storesin is present in bo a;ate (10%). C}I‘I;zitg}zs)_w%) s'ﬂﬂl
oily fluid contains phenyl propy! .(I:llil;nand free cinnaryic pl‘of
phenylethylene, ethyl cinnamate, vani _manganate solution. An
L 2 : jum pe :
Chemical Test - _ ¢ sand and 501 of potassi amlf cid. - yars
(i) Warm 1g of storax with 58 015% % ', resence O d 1ml of sulphuric n
odour of benzaldehyde is Pmduced dt.le1 t‘:i Pn S potaSSi _— chromate an ce
o ; 9, of solutlo:
(ii) Shake 1g of drug with 10_ d. timula
acid. An odour of benzaldehyde 15 pmdu:i;acterial expectorantr ergmenzgsoiﬁiarstic cou;; bet
. - eptic, an / in diseases, 1C
Uses- Storax is used as aniee U, s, wounds, leprosys >y arations of balsam >
and febrifuge. It is used to treat fOtin pas t{lles and Powders and in p;epd'atom s gr
i : in fumiga ’ . t for di * :
ang SIMhi?xeiﬂi;:t?;sS III: is aIs% usegd as a microscopical motmian ce
and benzo .
ts and Substitutes ' f Liguidambar
gdzlte;:i:ai 351:0mx _ It is a balsam obtained from woundled 'trl‘xnwt'l;sfous lql e ity tr
stymc:‘ﬂmnll.iﬁn. It is also calléd as sweet gum. It is t-ransparent, yel OW1S q I;
suggested as main substitute. }
COPAIBA. COPAIVA, BALSAM OF COPAIBA
Sources. Copaiba is an oleo-resin obtained from the trunk of Copaifera Ian'sdorfu 1
: and other species of Copaifera, The trees from which the :

Desfontaines, family Leguminosae,
oleo-resin is obtained are large trees in

The drug, which was highly esteemed by
used by them as a medicine, was intro

seventeenth century.

digenous to Brazil and the north of South America.
the natives of Brazil, and had probably long been
duced into Europe about the beginning of the

Collection. The oleo-resin is contained in anastomosing, schizogenous secretion ducts

that form an extensive network in each

zone of tho secondary wood of both stem and root,

extending thrqughout the entire length of the zone. These ducts are formed in the young
I":‘?eﬂid;r;: rapidly attain their normal diameter, which is often very considerable ; at the
s ;-' tl]r:gszhorﬁi of the branches a nmber of lateral ducts connect zone with zone. In
TR e 1csc Zogenous dqcts IySTgenous cavities also appear to be formed by the

g down of the cell walls and their probable transformation into resinous or oleo-

resinous substances.

The oleo-resin is o
o-resin is collected by cutting in the trunk of the tree near the base a cavity

sloping inwards and downwards, and

penetrating to the centre of the trunk, resembling

the box made i ;
e in the trunk of the turpentine trees, Into this cavity the oleo-resin is diSCharged

it is transferred to barr

els and other vessels for exportation.
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|N1'RODUCTION TO PHARMACOGNOSY

The large size of the s i
: A ecretion g
jon in each zone of ucts and lysi ' :
wood thr ysigenous iti i i
i cavities, and their extensive

(;Iistrilimt ;
ﬂﬂ‘ount o “Sho‘ut the s
48 litres are said to have been obta; ted by each h'ee\."mtlrn:: length of the tree, render the
obtained from a singl e very considerable. Even as much as
ngle tree, others again yielding but little.

The drug is exported from Para, Marant
. : R ranhe .
td]i::‘:iifgtlg:'ie(::{ [Maracaibo copaiba is a clear g sl BABWIAS Ctat
ar, vis .
c ; . is misci ; omatic odour and an unpl t;
disulphide: *‘“fd lbenzene'. and also wm:s::‘bée‘:;‘l all proportions with chlorofotmr,’ ‘Zii%’én
-rof')ortll?nsT loe the lf};Fer a sli‘ght Pfeﬂipitatign ta‘l’:’lume of pt.atroleum spirit, but with larger
similarly- ; S]l'JE.'(.Zl 1c gravity varies from 0 98.85 place with absolute alecho behaves
roportion of vo atile oil varies from about 35-t0 E Oto 0.999, or even slightly higher. The
; er co
' para copaiba closely resembles the Maracaibo p T cent.
varies from 0.917 to 0.980. The percentage of vol variety. The specific gravity is lower and
cent. It does not fluoresce. volatile oil is high, viz, from about 55 to 90 per
African co aiba, the b ieal '
fr West Fjfkf‘rica. It isoza?;(tzlirs cg;rrr;(e of which 150t oy, i imported from the Niger
aromatic, piperaceous sdoiiE and 5 yellow, slightly fluorescent oleo-resin possessing an
ooty varies from 0.985 to 1.000 o Mg s T e
] . s . : TR about 40 ile oi
cent, of resin (including the crystalline substance). pemuenly SE TRl R BE e

Constituents. Maracaibo copaiba consists of a mixture of resin
a bitter principle and fluorescent substance are associate

pasin in

and volatile oil with which
d. Para copaiba is a similar

Vol
Tk

traces of

mix_t‘ul‘e of vc.)latlle oil .and _resin, but the resin differs from that of the Maracaibo variety. =2

African copaiba, the oil boils at 260° to 275° and differs essentially from the oil of South Y?"
in 100 mm. tube being about 10° 21 =

a in being dextrorotatory, the rotation
ith that obtained from

osit consists of illurinic acid identical W
s resin-acids, fluorescent

emainder of the resin consists of amorphou

American copaib
The crystalline dep
Maracaibo copaiba. The r

substance, etc.
Uses. The active principles of copaiba are absorbed into the blood, the volatile oil, at

Jeast, being excreted by the kidneys. bronchi, and skin; hence copiba produces along the
whole genito-urinary tract, as well as in the brohchi, a stimulant and disinfectant action,
increasing the mucous secretion and exciting expectoration. Tt is now chiefly gmployed: in
inflammatory affections of the bladder and arethra, and occasionally in chronic bronchitis.
Aduiterants. Fixed vegetable oils, volatile oil of turpentine, colophony and paraffin oil

have been reported as adulterants. . : ke
Gurjun balsam also occurs as an adulterant; it is an oleo-resin obtained bg u:kilsmn grrsx

. : v Dipterocarpaceae an other species,
the tnmk of Dipterocarpus turbinatus Gaertner, family Dip p e

- i s dark in colour and is fl
large trees indigenous to eastern India and Burma. It 1s dar ot glacil

\ _ , 4
presence in copaiba may be recognised by adding 4 drops to @ mmi;ué;zcges glu;un .
acetic acid and 4 drops of nitric acid; 2 purple or I

oddish coloration I e i
i he volatile oil, obtained DY istillation i
It d by addin 4 drops of t , obtalr B
ste?;yoili(;gsri{::ieed p);essure,gto o mixture of 1 drop of mitric acid and 3 muilid

o the presence of gurjun balsam.
glacial acetic acid when 2 red or purple ¢

T

olour indicates

Scanned by CamScanner



R rons

’
\

S
Mo
e_:,e ?f'
& 4. ﬁj
o s D
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A€ n
e
1
i d min
.d from plants, animals an
al producs g 11 number comes fro S
Crude drugs Bre \c‘ua_:::;' f tm plants and only n s::t:li‘uml products that ha° nor:d tlfn
T e drugs are derivel ¢ are referred to the natu! o sareges sl b :
\f‘lhl.‘ Ln:i[ N8 om Cr de drugs - in Vﬂluc by any trealy e ol in simple words the
mineral ‘\; ondition © adv:ﬂ'lﬂ-n cevention from deterio ::lcr c;ne S fer process
m\?r:\:ed :,-.:““'m' for its .lcklins ‘:“ sneirnl s that ha\-r;z. ‘c‘;‘as g
B g e 1 ot & classifie =
\‘ruf.;c drugs 3 puli tl;ta ::‘ Crude drugs are further g i PR o
. . These ar€ |
than collection & i a
W Ors-mnsed drugs (Celhtlrllilz r:.gEx mples are Pl
the plant and posses cellular s
Leaves- Digitalis, Senna, Daturd .
Fruit- Fennel, Coriander A
Seed- Nux-Vomica, Isapghula
Bark- Cinchona, Cinnamon
oy sy drugs) - These are the drugs which do not contain
v b ia] obtained from natural sources by

d liquid mate” lar structure. Examples

(ii) Unorganised drugs
t posses cellu

i id an
- part of the plant but contain soli
:Efﬁppting extrar:}:ion procedures. Therefore they do 10

—
Gums- Tragacanth, Acacia
Resins- Colophony, Jalap
Dried Juices- Aloe, Kino
Fats- Lard

Waxes- Beeswax, Spermaceti _
ofore it becomes necessary to study them in

There are large number of crude drugs ther
particular sequence of arrangement. In Pharmacognosy the crude drugs are classified as

follows —
1. Alphabetical Classification

Taxonomical Classification

Morphological Classification

Pharmacological or Therapeutical Classification
Chemical Classification

Chemotaxonomical Classification

S U R woN
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e (CATION OF DRUGS .
65

B soif .
i 6w5 o the above mentioned ClaSSifiCatio HYRPE
pac” - des a full profile of natura drugs " has its own limitations because none of

abetical Classification : The Crude d

i . f their Jatin or English names, This chse'?lgs,“m classified on the basis of alphabctical

| der O o, reference books ete. Alphabetic‘nl‘C‘I:‘Cﬂt_lun is used by various pharmacopoeias,
on Jndian Pharmacopoeia sification is found in -

L B ritish Pharmacopoeia

.

S
©
o

e it s s,

]al'lt: a

i British Pharmaceutical Codex
. British Herbal Pharmacopoeia
p British Herbal Compendium
6. European Pharmacopoeia

7. Bxtra Pharmacopoeia

g. United States Pharmacopoeia ang Natio
» disa dvantage of this classification
qimal or mineral sources.
ical or Biological Classification ; P

nal Formulary
1s that it is unable in distinguishing the drugs of

yrame de Candole introduced the term

3 Faxanir o :
onomy which is d;ll'cnzled as thd?nndple of classifying plants and animals. In this classification
ihe drugs are classified according to the Plants or animals from which they are obtained in

mon- Afxgiospermae Division- Angiospermae
Class- Dicotyledons Class- Dicotyledons
Order- Tubiflorae Order- Umbellflorae
Family- Labiatae Family- Umbellifeare
Genus- Mentha Genus- Foeniculum
Species- Mentha piperita Species- Foeniculum vulgare
Division- Angiospermae Division- Magnoliophyta
Class- Dicotyledons Class- Liliopsida
Order- Tubiflorae Order- Arecales
Family- Solanaceae Family- Arecaceae
Genus- Atropa Genus- Areca
Species- Atropa belladonna Species- Areca catechu
Division- Magnoliophyta Division- Traecheophyta
Class- Liliopsida Class- Magnbliprsida
Order- Liliales Order-- Gentianales
Family- Smilacaceae Family- Apocynaceae
Genus- Smilax Genus- Nerium
Species- Smilax regelii Species- Nerium indicum
e

k.
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P PHARMACOGNOSY sy,

etc. This classification g base
otic similarities of plants or animajg Exgnmul\e principle of
ral relations S n o on s that it dOes not proys . IS are -
nat“-rhe disadvantage of this claszlftlfz:l‘;:;zic e of e dl:;;:l I\i the informatioy
5 . i ts an 1€l - More . R
. chemical constituen _ re of c Over it is alg
l‘egil‘ldl‘t‘f ric:)gnize the organised oOr unorganised natu lr “c_lg ':'ugs, 0
R re class .
" 3. Morphological Classification : The crude dmg:i;d (Lea\:ese Fac_mfdmg to the pay,
fthe. . gfused as drug and are represented BS orga o » Fruit, se.ed' Bark, Roo
of the pk “nised drugs (Gums, Resins, Dried Juices, Fats, Waxes etc). This classificag;,
etc.) and unorganised cognosy. Examples of Morphological classifjcap: .
is helpful in the practical study of pharmacog sificatiop _
A. Organised drugs : _
Leaves — Vasaka, Digitalis, Senna, Datura, Hyoscyamus

Fruits — Fennel, Coriander, Cardamom, Dill, Bael
Mustard, Linseed

OCHEMISTRYA

families, generd, species

gl ; "
phyla, order e ot phylogen

Seeds — Nux vomica, Isapgula, Castor,
Bark — Cinchona, Cinnamon, Kurchi, Cassia, Cascara

Roots — Ipecac, Aconite, Rauwolfia, Jalap, Senega
Rhizomes — Ginger, Rhubarb, Turmeric, Podophyllum, Valerian

- Woods — Sandal wood, Red scanders, Quassia
Flowers — Rose, Pyrethrum, Clove, Artemisia
Entire Plant — Belladonna, Ergot, Ephedra, Tulsi
B. Unorganised drugs :
Gums - Tragacanth, Acacia, Guar gum
Resins & resin combinations — Colophony, Jalap, Balsam of Tolu, Benzoin
Dried juices — Aloe, Kino
Dried latex — Opium, Papain
Dried extracts — Catechu, Gelatin, Agar
Fats — Lard
Waxes — Bees wax, Spermaceti
The drawback of this classification is that i . .

the chemical composition and therapeutic ai:ttil\trif;?fﬁ; I;T:;fie any information regarding

40 Phamacolﬂgical ; 8 i ifi i (=)

are as follows -
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aues AC

- Astringents — Black catechu,

“actions are classified separ
antimalarial drug due to quinine but
under cardiac _depressant.

5S

SPIRATOR

Y

ExpeCtOTﬂ“tS = quonce Balsam ofs ':'STEM
titussives — Opium (Codeine)

B rc,m.11c,~cli1-1tms — Tea, Ephedra

I_ASSI

olu, Ipecac

ING ON GAST
INAL TRACT

pitters — Nux vomica, Clnchm\a, Picroryl
Laxatives — Isapghula, Agar rhiza
purgatives — Castor oil, Cascara, Senna, Al

i i - 1 ’ oe
Carminatives Coriander, Dill, Fennel, Asafoeti
Antiamoebic — Ipecac, Kurchi + Asafoetida

Emetics — Ipecac

oRUGS ACTING ON CARDIOVASCULAR SYSTEM

Cardiotonic — Digitalis, Strophanthus, Squill
Cardiac depressants — Veratrum, Cinchona

Antihypertensive — Rauwolfia.

pRUGS ACTING ON CENTRAL NERVOUS SYSTEM

CNS stimulants — Coffee, Tea
CNS depressants — HY_OSCYam“S, Belladonna, Opium
Central analgesics — Opium (morphine)
Hallucinogen - Cannabis, Coca (Cocaine)
UGS ACTING ON AUTONOMIC NERVOUS SYSTEM

Adrenergics — Ephedra
Cholinergics — Pilocarpus
Anticholinergics — Datura, Belladonna

Antirheumatics — ' Guggul, Aconite
Datura, Belladonna, Hyoscyamus

Antispasmodics —
Antimalarials — Cinchona, Artemisia

Anthelmintics — Male fern, Quassia wood
Anticancer — Vinca, Taxus, P Podophyllum

Anti inflammatory — Colchicum corm and seed

Local anaesthetics — Coca
Immunizing agents — 5€ra, Vaccine

The disadvantage of this cla
ately in m
due to the

Ashoka bark, Myrobalan

ssification is that the dru
ore than one group:
presence of quin

gs having different pharmacological

for example cinchona is an

idine it can also be classified

,__.;.-—
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GNOSY AND '
w PHARMACO = PHYTOCHEMISTRY-I_‘
are classified on the basis of the chemit’:lal

ugs

rude dr ‘ jon and .

£ 1'll P’l‘lilrmﬂcologlcal aC“;E f therapeutic uses of the

. i ererore much j .

g = nemical constituents der this cl h. IMmportance 18

R 1so due to these X  the crude drugs uncer Classification are as

‘ »5 are als aples O
crude drugs mp

ssifi ion. E
bi\ en to this Clﬂ.‘:-blflCi'l‘lO
'y kL

follows =

Alkaloids =
Glycosides = Aloe, Se

Tannins - Amla, Bahera,
Resins & resin combinations-
lap
: peru, Podophyllum, Ja — o
: PtCarbohydrates & related products ﬂo y
Starch, Isapghula )- Arachis oil, Chaulmoogra oil, Shark liver oil, Hydroug
ipids(Fi i & waxes)-
LlpldS(leEd oil, fats
wool fat, Spermaceti, Lard, Suet
Volatile oils- Cassia, Cinnamon,

Fennel
Proteins- Casein,Gelatin, Yeast, Collagen

Enjymes- Diastase, Pepsin, Pancreatin, Streptokinase

Hormones- Oxytocin, Insulin : ) )

6. Chemotaxonomical Claséification : Recently much attention is paid ?n this suibjeet

by phytochemist and this subject has brought the phytochemist to systemahc b?tany. The
concept that plants can be classified on the basis of their chemical constituents 1s not new
and it has a long been of practical value for e.g. aroma from the crushed leaves and fruits
(due to presence of characteristic essential ol ) of the Apiaceae (Umbelliferae ) and Lamiaceae
are the characteristic points for the identification of the members of these two families and
the two sub families of Asteraceae.; the Tubiflorae (latex vessels are absent) and Liguliflorae
(latex vessels are present) are distinguished on the basis of absence or presence of latex
at;e(gss;lzﬂr;sg:;i:;g. a\:;lzec:;f:r:ui :lvaiienmt(;i'lphqlogisal characters, chemical constituents

: y significant for classification purpose.

Chemotaxonomy is based on the fact that there are
keen, found to be characterizing certain
ship between position of the plant in tax

», Opium, Ipecac, Tea , Coffee, Vasaka,
Belladond, d Rhubarb, Brahmi, Ginseng, Senega.
lis, Mustal: éatechuf Pale catechu, Pterocarpus.
ac . Colophony, Balsam of Tolu, Balsam

Vinca, Cinchond,

nna, Digitd
Myrobalaﬂ: B
Asafoetida, My

acanth, Sterculia gum, Guar gum,

Dill, Carraway, Clove, Tulsi, Ajowan, Black pepper,

certain compounds which have

sides, flavonoids, carbohydrates (rare s
waxes. Therefore, the knowledge of ch

ti
on of crude drug§. 'Serc')taxonomy, DNA hybridization ‘and amino acid :
niques are also gaining Importance in this method of classificati “eduencing tech-

on.

groups. Chemotaxonomy establishes the relation-

ani
ma
tax
ge
‘sh
Of

~

rn
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SERO 1\ K o J
KONO! CLASSIFICATION

Serotaxonomy fle\{cloped & beact i 4 '
s since the beginning of this cent ~Pular in Germany which ha
logy is defined as that oy
ss:i?mf zf antigenic materialp;mm-‘ of b iology which is concerned with the nature &
interd o into an ergatiom: anilh an.hbodms. When foreign cells or particles (antigen) are
introdlh:I et stimulating’ti:; ; odies are produced in the blood fantiserurn) 'l%he sub-
cap™ ormation of a i : ;
. rotein molecule pr an antibody is called antigen and the highl
spt‘c‘ﬁc p produced by plasma cells in the immune sys%em in responfe t{)

tigen is called antibody.
' ins most widel ; )
o:omn:fcu;nformation &3 ;Ze:a:; Et‘cr)1 tllé‘erlul = SBeTOt&xonOmy are those which carry useful
tax : ndle. Both structu i b
; field of s ctural and reserve proteins can b€
used ma:zeal;ays Corﬁ;t:;::ztlgeas long as they belong to the same groug and the same
orga.ns llowed by Poll p' {‘lerally storage proteins are most amenable for taxonomic
tudies f0 owed by Pollen Proteins. Stem tubers, algal cells, fern spores
can also be em;losfed asdsatlsfactory antigenic material for systematic ixivestigations.
is method acru i .
In ﬂ;z:eam o ai e frli.i:em aelxba.ct of a particular plant taxa (antigen) is injected into
s echP ; ent : a}mmal, usually a rabbit or a rat to develop antibodies.
o pecific antigen injected a specific antibody is produced in the blood of
ollected and

jnimal. The serum (termed the antiserum) containing the antibody is then ¢
from other related

to react invitro while the antigenic proteins as well as proteins
ch the affinities are in question serological reactions between antibodies & anti-
tion reaction. Kraws

s results information of prepitate. This is called precipita
tion ends scabs similarity of antigens. The degree of protein homol-

unt of precipitation & hence is taken as a phylogenetic marker

s been an active

fruits and leaves

the bloo
In response

made
taxa of whi

genic materia
showed that this reac

0gy is determined by the amo

and taxonomic character.
gerological studies using crude plant protein extracts hav

the taxonomy of a wide variety of higher-level taxa and in e
ships. For example a close relationship among the magrdivae,

of the angiosperms has been found bared on comparative sero
seed proteins.This has refuted the idea of their independent evolution. Another example

based on .phytoserological studies is that pickering and Fair brothers (1970) have proposed
the classification of family umbellifrae into Hydrocotyloideae, Saniculoidae and Apioideae
was found to the more closely related to Saniculoideae than to Hydrocotyloideae.

e been widely used in elucidatug
stimating phylogenetic relation-
Hamamelididae and Comiflorae
logical studies of their major
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DRUG ADULTERATION
d as “the

jon means the

on of original crcll:ilbjsji":le:“ of an article. Adulteration can be define

»_ The adulteration is dont; ‘;l;-h inferior, spurious, defective or harmfull

dulteration is done when tl eliberately but in some cases it may also occur

f adulteration is to i he cost of drug is high or there is a scarcity of drug.
ncrease the profit.The various conditions involved in

Adulterat

5ub5:ituti
mbst.mccs
;m_.identl?’- A

e motive _0

. dulteration are :
L .

— It is done wh .
en totally different substances are added in place of original

substitution
drug-
Sophistication = It is the deliberate or intentional type of adulteration
called as deterioration.

Defeditention.~ The fampaismnit in the qualify of dnigla

ixture — It is the iti . 4 s
Adnux addition of one article into another due to carelessness OF by an

accident.
Inferiority — The substandard drug is called as inferiority.

s OF ADULTERANTS
es of adulterants are found in natural drugs which

1 by performing various tests. The different
described below :- renk Gypes
Substitution With‘ inferior drugs — The inferior drugs used have similar morphological
characters to the genl.une drug but they may or may not have any chemical or therapeutic
value as that of genuine drugs. For example, mother clove and clove stalks are adulterated
with clove ; saffr dmixed with dried flowers of Carthamus tinctorsus.
ties — The adulterant used have similar 1=

on is a
Substitution with substandard commercial varie
morphological, chemical and therapeutic characters as that of original crude drug but are
substandard in nature and cheaper Indian senna adulterated with
d African ginger ; Capsicum

in cost. For example,
Arabian senna ; Medicinal ginger adulterated with Japanese an
minimum substituted wit

h capsicum anmum.
Substitution with exhausted drugs- In this type of adulteration the same type of drug
is admixed but it does not con ituents because they are already

tain any chemical const
extracted out.This typé of adulteration is done mainly with vo_latilej oil containing drugs
such as caraway, fennel, clove, cinnamon etc. because volatile oil extracted by steam
distillation does not in any way change oxternal physical characters of these drugs.
s like colour, taste etc.are manipulated
drugs. For e.g. used tea

Sometime the natural characters of exhausted drug lo
with original

by adding various additives and then they are mixed with
d, sometime dyed and mixed with fresh tea leaves.

leaves are collected, drie
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e
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cn"‘ lcﬂ“‘
5 1%
c 1€ ar
o\ 5
d .1‘1.410‘1'
CPT ;
: arti ot ‘“Lthc o
Substitution With 377 e 0 i ent
. anufﬂcmred resert. s costly in coff thetic - ‘S‘-;“‘
artificially ur;: o is common ¥ adunerant 1 s tyPES of sy™ e.g additi® e
o (éiiacf,ry l;:n::mrder is ‘t‘;e‘;:sm:r;eriﬂ' The ‘:3;1 characters: For e- dmixed ik
Wiy synthe f pe is @
Subf:i.rutiﬂ‘;'lr:; ":;1@ enhance® = i, balsa thi m ;11‘ nised drugs.
to the original . penzy] ¢ dulteraﬂo pe seen 11t hony ; addition
: d lemon ol ¢ i e O all it can - colOP o
oran}g; oil an | lterants= In this ?’P ul. Gene.rb Ycolo ared glass in
armft ; ome A amber tida- s
nuine drugs W' Chg‘foycbecnut oil; P gﬁ: l?fli estone O asafozf vegetative “%“Ch gll'OW
Bor e.g. white 0l 249°€ B e, yamort S50 he variou® types °, they have SIS0 coon
of rodent fecal MAtETE Ty opetative PE o nyine drt because "7 s etc. which STOW
Substitution y e mixed 8 " For eg- liver worts; ¥ L with the leaves of
along with medicinal P! ical constitue?t ab ortl are TUX€
odmfr and sometime e d with cinchona 7 stem P frequentl T
on the bark P o amus. 3 wdered form are also ~q 2 7 exs
and hyoscy hich are in P9 . sowdered liquorice ap-
senna, da tion of powdel‘s" The drugs w ith bnck Powder ! Po“’ & dered = no\'
Adulter owdered bark adulterated “-’1n omica ad alterated with powder 10
dered olive Stones s uxv '

dulterated. For €& pow
(a)r gentian adulterated with pow
guaiacum wood.

Drug evalu

DRUG EVALUATION
determination of its purity & quality
gs is essential due-to

nfirmation of its identity,
n of crude dru
because of carelessness or

ation means conil ]

f nature of adulteration. The evaluahio ;
tution or adulteration

rioration due to treatment

and detection O
several reasons (i
intentional (ii) bioch
or storage of crude drugs.
The methods of evaluation
Due to increase in the chemical
techniques and instrumental analysis it is possible to

evaluation of the drugs.
in all the points with the monograph written in p
in the standardization of crude drugs are mentioned below:-

“Morphological or Organoleptic Evaluation
Microscopic Evaluation
- Chemical Evaluation
Physical Evaluation
Biological Evaluation

MOR
PHOLOGICAL OR ORGANOLEPTIC EVALUATION

) there may be substi
emical variations in the crude drug (iii) dete

have undergone systemati

c changes from the last few decades.
knowledge of crude drugs and with the advent of separation
have qualitative and quantitative

To confirm any drug which is listed in pharmacopoeia it must agree
harmacopoeia. The different methods used

Itis a technique of qualitative

organs of se -

morph
tphology .4 other Sensory ch

nse. Organoleptic evaluation

evaluation in-which drugs are evaluated by means of ¢
refers to the evaluation of drug through grog:

aracters
such as colour, odour, taste, touch and textyy
e.

Study of gross
morphology-
. 8Y* The drugs are arranged in various morphological grou
ps
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L 7 ' AL CONTROL OF DRUGS OF NATURAL ORIGIN !
hli,g 2 /1'1’3:1‘;\; flowers, barks, secds, fruits, wood Bt
B e e evaluation c:uit be carried out, 8 ete. For every morphological group a
ot ges- Leaves are the flattened latey
|dq ;:: ad compound leaves, A Sil‘l‘tpleel:;llf?ttgmwlh of stem. Leaves are of two types ViZ
SN “i“TEons except in the basal regions in some lmm bud in its axil and it is generally without
b incss axils of which buds do not arise nndpt}?nts whereas compound leaf has many leaflets
“vful iﬂ,,,.:nt‘-“ which arise on a common rachis, ¢ whole leaf is divided by incisions in many
u&s b
tl'nrl‘
o
,
i : {
&
Of e Compound leat
Types of Leaves
y ; : - '
4 There ?rebdlsfier:;l; S‘l?:g and sizes of the leaves. The different shapes of leaves, their
i x, MArgit, 2 L on are helpful in identification of drugs. These are shown in
ollowing figures: _ -
= . Oval Oblong Round Cordate
. ( , ; ‘ ’ ( )
Linear Lanceolate Ovate Obovate ; h‘,\
Shapes of Leaves ﬁ'
Acute Acuminate ~ Obtuse Recurred :
Types of Leaf Apex ‘
Entire Serrate Crenate Sinuate Dentate
Types of Leaf margins
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Reticulate pinnate’

4 _ Reticulate palmate oo
}l’;’? Fig. Types pf venation of leafy drug N | "
i}'}l’ ” ¢ meant for production of se'eds and- it is built up M
31 Flowers- A flower is a modified S}tfaﬁamus- It consist of four basic parts i.e the calyx*,

f on the enl?fé:ied end n?f a;tgmg;;gﬁis; The bunch of flowers is called inflorescence. The -
! » iu : ] . g

I; gi);fgil;nt!;;e: (;i‘cjnﬂorescence is shown in following figures: 2
| I tl
;
. ? | r

A.Sdlitary  B. Cymose C.Raceme D. Spike E. Corymb
t sfftx Ez |'1 ba'! 57 ': 5
F. Simple umb. .
I @ Capitulum H. Compound umbel
(Numbers ‘:e:g:: * Types of Inflorescence
wme to flower opening
Collective
 which 4 e of for the oytey wh
- € Ustally gree orl of the flo
Collectiye Name of g, n wer formed by leaf like parts known as sepals and
Petals of a ﬂ0Wer.

L | | A
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Frui
Fruits are _ .
Multiple Of Composite fruits.
t is that which develops from a single ovary of single flower with or with-
cent and indehiscent.
ch carpel forms a

out other paﬁs
Aggﬁgafe fruits are d
tlet. All the fruitlets arise from a single
d as aggregate fruits. Composite fruits are developed from the inflores-
vular parts after maturity and

single frui
therefore terme
cence. The peduncle;

hy fruit. The shape of fruits may be oblong,

ripening forms a fles
The example of fruit drugs are fe
A seed is a fertilized ovule. It consist of three parts viz. see
a point of attachment of seed to stalk,
the raphe, a longitudinal
i 1 1
Ll

Seeds-
endosperm. Seeds
the micropyle, a minu
marking of adherent s
mustard, linseed etc. Th

parks tissue, the cork cambium laye

ia
;gfoﬂ‘- "diﬁun th
| is known as bark. Barks are collee
n the form of strips. The shape of b

.I h::r mi“ed >
S] ver

l'l‘:."\_.“riml:-

A sinlple ﬁ"TJ.I §
They are categorized into two main groups viz dehis

iction of

CONTROL OF DRUGS OF NATURAL ORIGIN
tside. In

~ Due to the continuous
ous formation of cork, cork cambium ete. and prodv
'S are pre Gl
¢ pressurized and move towards ou
d by

ese cells do not pe
Bet nutrients and become dead and the layers forme
lud_t’rmn branches and trunks of the trees and
ark varies and it depends upon the type ©
shrinkage

1 at the time of collection, D
i + During the
; layers, bark assumes different slm}i'ul_-l:'hngrzi:l:t"\rpr{;cfﬂa aiis bounsqus
8 as shown below:-

Flat C
urved Recurved Channelled
Quill : Double quill Compound quill

Shapes of bark

. its are defi : 4
ts- Fruits are defined as the matured *ovary with or without associated parts.
ate fruits (iii)

classified into three main groups viz (i) Simple fruits (i) Aggreg

eveloped from polycarpellory apocarpus ovary. Ea
flower and are attached on the same axis

perianth or calyx and corolla as well as 0
ellipsoidal and globular.

nnel, coriander, cardamom, dill, bael etc.
d coat, embryo and

are characterized by the hilum,

te opening for the absorption of water and

talk. The examples of seed drugs are nuxvomica, isapghula, castor,
ds are shown below:-

e various shapes of the see

oo (0

Planoconvex

Globular “Spherical
Shapes of _seeds
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@
-tures like V5o nd mple
round Htrlﬂ'isters (acom“’ﬂ a8 B TP €8

T ; ", ed pit
These mll.q. u (e |‘_hicll:1| and well mﬂ;:::: thick: filnder the
- o sat’

N > , cor ve bt #OIMES :
s torranean orgd varlic, acilla ). , do not h.nu a elc. Rhizo rizonta7 terian ete,
Sub < bulb (8 A e lap, sen B¢, hey grow 1umy
tions such & e soll solling jo ‘ll’ ) es. T dophy 1 and when

U pHARM

wderss
0

modifica aeand inte tl LW ; eric,
) < Jownwan s, it s yrm oro
Root ;.n;\r:l::: \re ipecads m-mlil:'-[md.-« m:t’r rhl,lbﬂrb? : 16 pbsence of Cilz‘ls OP gerve stta}'ch.
. <4 e . ‘' f > =
"1; n‘:"‘f‘;ri’:‘ by 'lflt‘ prese l:;l.tll::i are ’;il‘?“ cle iﬂ-“-l by f largé gﬁlre dried aﬂd cut Into
charad - e fhi'o‘l““c < » chatt e fo tl ey Fa
Samples ot epetures are n , marke '
o Tl:t:o m}uicn:n‘ll“d struct pundant 8% 0 gor the M ghown beloW

s ystnally a P g &
t is ustil s prepi zome
‘\:ullcn and in the P ts and rhiz

starch is prosen f roots
ns sh"!}ll.‘l" 0

Thev are often 8 :
cmall pieces. The vart

I . ical
ight Cylindrical Con
Straig

U Fusiform
0

Shapes of undergrouhd drugs

Herb- Herb consist of aerial parts of the plant con'iposed'Of leaves, flowers, stem and

fruits, so each part should be explained. .
Study of spensory characters- It refers to the evaluation of colour, odour, taste and

texture of the drug. Every drug has a specific colour and if they are improperly dried the
colour of the drug may change. The volatile oil containing drugs such as caraway, fennel,
ajowan etc.have a characteristic odour and if these drugs are devoid of their volatile oil
content the appropriate aroma will not be observed. Similarly if some drugs are not stored
properly they may deteriorate and emit bad odour. Drugs like liquorice have a sweet taste,
gncﬁr;; ;ncli ger}tian havg a bitter taste and ginger and capsicum have pungent taste, are
ples of evaluation. The texture of drug can be evaluated by breaking a piece of

drug under examination. The fractur ;
- : . ed surfaces of ¢ :
diagnostic characters, ascara and cinchona barks are important

MICROSCOPIC EVALUATION

This method enab] : : '
their entire ang es a detailed microsco

powdered forms, A very

histolbgical studie
: § are perf
starCh grams’ h gnin! Calcp TIO

thin sections
rmed. The various characteristics of cell

= fum oxalate crystals, fibres, vessels and trichom
part of flower that bears the ovules

1ar

pic examination of organized crude drugs in
of the drugs are prepared and
walls, cel] contents,

es etc. can be studied.
__-__-_"‘-—____‘—.
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T
on

J ﬂ;'udt:te wate:

and P

€

leaves and young twigs of C
Candelabra ( Uniserate

B

Jarg

TrchOMES  plant hairs. T
airs. They are
present on the aerial parts of the plant but are absent

g are 00

ro0
.th(e Ladie

bﬂ .
it:;‘l:“r"rtant p basis of stru
ow ont the basis © cture and number of cells present
nt in them:-

N GLAN
Glandu

fydathodes | )
dular or Clothing tri i
g trichomes- Clothing trichomes are of two types
th to

Non glan oW
llular trich - lhe i v se ou
ellu chomes :- These trichomes ary from small papillo tg

1- Unic
el ObU.St
Lineal’;
Linear,

Large conical,
Long, tubular,

Lignifi

Ghort, conic

ghort, conical, warty trichomes - Senna

chort, sharp; pointed, curved, conical trichomes - Cannabis
These trichomes are of two types :-

2- Multicellular trich
(A) Multicellular unb

(i) Uni

Bi-cellular, conical - Datura
Three celled long - Stramonium
Three to four celled long - Digitalis
Four to five celled lon
(ii) Biserate - These type of
(i) Multiserate - Multiserate

(B) Multicellular branched trichomes
is and altheae leaves.

Stellate
Peltate

ical
tolog" ink with ruthenium red
. < and starch
stall” " plution: arch and hemicell i

» ellulose is stained blue with NA\50

drugs in age is
owd uci
P ered form. For example, m ilage 1

Quantitative micr
s 0sco i
Trichomes are th PY 1s also studi
e tubul ied under thi
ar or glandular out-gro::tll-:‘gtfh&de. epidermal cell

_ Trichomes are present i

B n vario
s finger), seeds( Stroph us parts of :
r and in some plantg lﬁ::?:;s) etc, Tﬁchomgllgr?;ch as 1E§avEs(Dah:fm, Tulsi),
hambago plants produce a kind 1 rrr ey A e haen O
agnostic charact : of gum : 2

: crie o T Sy el Tureiors TAho2 03

. s are classifl

DULAR OR CLOTHING T
RIC
lar trichomes HOMES

structure.
thick ‘walled and warty trichomes - Damiana

strongly waved, thick walled trichomes- Yerba santa
longitudinally striated trichomes - Lobelia
flattened, and twisted trichomes - Cotton
trichomes - Nuxvomica, Strophanthus

al trichomes - Tea

d

omes :-
ranched trichomes :-

serate-

g - Belladonna
trichomes are found in Cal

trichomes are found in Eu
It is of four types-

endula officinalis.
phorbia pilulifera and male fern.

are found in hamamel
ructure) :- These ar f Eleagnus and on the

~roton eleuteria.
branched axis) -

- ——
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L}

2
{

| cel

Multicellular Branched ce

. I ar

Non-glandular Trichomes cc

ar

are classified b

Glandular trichomes- These trichomes have glandular cell at the apex. They >

as - . | F
1- Unicellular glandular trichomes :- They do not posses stalk for eg Piper betel and vasaka. :
2- Multicellular glandular trichomes :- Most of the glandular trichomes are multi celinlag. ;
1

Uniseriate stalk with single spherical secreting cell at the apex - Digitalis purpurea.

Uniseriate multicellular stalk with single spherical cell at the apex - Digitalis thapsi and
belladonna

Unicellular stalk and a bicellular head - Digitalis purpurea
Uniseriate stalk and multicellular head - Hyoscyamus

Biseriate stalk and biseriate secreting head - Santonica and plants of Compositae

Short Stalk : '
- alk and secreting head formed of a rosette of club -shaped cells - Mentha spe-
Multiger; g '

Seriate cylindrical stalk and a capitate rosette of secreting cells - Cannabig
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© posses guard cel

ORIGIN

Y GCONTROL OF DRUGS OF

Glandular Trichomes

ed in certain

H)’dafé‘oifz' ngg:it?togfesil ?‘EE tlt;e lglands of secretion or absorption develop

plaﬂts' the leaves of aquatic le ular or multicellular hairs. They are most commonly

L nd on plants or herbaceous plants growing in moist places. They
de is found in very

either at the tp OF on the margins of the leaves. Each hydatho

occurl . .
- ate relation of a vein. Example is Piper betle.
gtomata~ Gtomata is a epidermal structure which has i
: A a central pore and two kidney
cells called as guard cells and different numbers of subsidiary cells ( epidermal
hange the gaseous and

shaped sionilar
cells) covering the gna rd cells. The main function of stomata is to exc
o helps 11 transpiration. Generally stomata are present in the epidermis of leaves. They
e also present 11 fruits, flowers and stems. It is not necessary that each plant should
i mata. For example, stomata are completely absent in the leaves of bryophytes
d leaves of aquatic plants such as Elodea canadensis. The distribution of stomata \

ay be entirely ?

¢ and lower epidermis shows a great variation. The stomata M
as in the leaves of coca, boldo and bearberry. They may be

the upper surface only such as in floating leaves of aquatic
¢ and lower surfaces

tomata is evenly distributed on uppe

mata are more numerous on th

0
and submerge

petweell uppe€ > .
confined t0 the lower epidermis

resent in exceptional cases On

P g :
plants (water-lily). But sometime §
25 in senna and mistletoe. However sto

the upper surface.

e lower surface then

ers of guard cells stomata are of four

Types of stomata- Depending upon the charact

types:
(i) Moss type = This type is
s which are unite

growth. For example as in Funarid.

(ii) Gramineous type := This tyP€ i
E{nd has guard cells which in surface view are
line sub-rectangular.

.(iii) Gymnospermous type
section and  are placed at an an
are in part lignified. For examp

found on the apophysis of the theca and when mature
{ the dividing wall during

d by the breaking down O

and Cyperaceae

eristic of Graminaceae
ed and the out

s the charact
more Or less dumb-bell shap

transverse

ells which are oval in
alls which

.. This type have guard ¢
gle of about 45° with the outer surface and have W

le as In savin.

- e
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10 C c im 1di Cells'
is oval O nosti e subsidiaty = . 4 by two
SRV .t 2 have @ d:,;%m nt of thma is accomPExa‘inPlZs are
BEL Dim.,},l¢-dﬂr|ous :{g‘-‘ f:ito:,11:ln1 and arrd The st0 ¢ of stoma-
- is & o
(iv) 1 cells. This the ded by usually

s Uare s UPO
arcuate 8b =l Sending (Cro
gl es are henbane,

into five VP ¢ OF
aceous "= o ces - Th
CaryoP . -l;l the long 4% mint: ed) tyP€ 1 the others:
IE
sidiary cei=y i pepP r than
Stl;‘.lb‘\h ‘-}Qcinl‘i“t and F < (Une u
thyme, SpH

stoma is SExa;pl
" .. surrounded by a
whi toma is 3 earbe
Cruciferous ofls‘:’?wmd‘ onels ¥ d) type- Theus Examples are b Ty, '
thoce SubSINY G g . (rregar €eHeC fermal cells: o
belladonna an¢ - cytic ing other €P wo subsidiary cells, the sp
e stoma has b ‘boldor and coca'. .
;‘:&Ic}lnb;r a circle of radiating
roun :

. Diacytic ferous
Anomocytic P Elracggﬁ s) (CaryophyllaceOUS) (Cruciferous)
(Rublac

(Hanuculaceous)
es of dicotyledonous sto

2.0
mn
=1
=
w

mata.
Typ

. his topic are:-
ive Microscopy- The parameters fo be studied under this top
titative M1 3 "
Eua;n ments and Lycopodium spore M tioned below-
eaf measure ts- The various types of leaf measurements are men
Leaf measuremenis-

i tomata per square millimeter of

. It is the average number of s : :
'dsrﬁ?s‘ar:; ih?fl?a?.eétomafal number is constant for a particular species of the same age
aegii ft can be a important diagnostic character for evaluation. Some of the examples are as

follows:-
Species Lower surface
Atropa belladonna 77.5 to 176
Datura stramonium 145 to 254
Cassia angustifolia 195 to 256
| Prunus laurocerasus 140 to 180

Stomatal index- It i .
number of epidergal cellisfh;f ercentage which the number of stomata form to the total

calculated by the formula- N being counted as one cell. Stomatal index can be
| SIL =---_£100
Where S +5)

= stomatal indey
_— £,

Scanned by CamScanner



LY CONTROL OF DRUGS OF NATURAL ORIGIN

V
S =
number of stomata Per unit area

E = numb
3 r er o i
swmatal index is relatively COl\Stani ‘:E:dermal' cells in the same unit area
He character. Some of the examples a:ep:: t;;'ﬁlﬁf species and it can be a impor
ows:

tant

)
, diag"
i Speci
. pecies Lower surface
Atropa belladonna 19.5
Dnm.ra stramonium 24.1 2o
Cn.ss.m qugustffolfn 17' t t(;926'2
Digitalis purpurea 17 901:0 15‘.; 5
. islet number- It i . .
vein I8 is the number of vein islets per square millimeter of the leaf
ant for a particular

i betwee idri
dway n the midrib and margin. Vein islet number is const
les are as follows-

surfac® it does not ch i
ocies and 1t oes not changes with the age of plant. Some of the examp

Species Vein - islet numbe
Ca.ss'ia angustifolia 19 to23
D:‘gltalis purpurea 2to 55
Digitalis lutea 1to 1'5
Erythroxylum coca 8 t'012' |

mination per square

termination number- It is the number of veinlet ter
Some of the examples

Veinlet :
the leaf surface midway between the midrib and margin .

jimeter Of
are listed below:-

\Veinlet termination number

Species
Atropa belladonna 6.3 to 103
Datura stramonium 12.6 to 20.1
Cassia angustifolia 25.9 to 32.8
Digitalis purpurea 2.6 to 4.2

It is the average number of palisade cells beneath each upper epidermal
tant for a particular species and it can be a important diagnostic

les are as follows:-

palisade ratio-

cell. Palisade ratio is cons
character for evaluation. Some of the examp

Species Palisade ratio J
Atropa belladonna 6 to 10
Datura stramonium 4to 7
Digitalis purpurea 3.7 to 4.2
Solanum nigrum 2to 4
Wallis. It is an analytical

Lycopodium - ethod:- This method was developed by
T d when physical and chemical methods of evaluation
e uniform in size

technique for powdered drugs and use : !
- of drug fails to measure the accurate quality. Lycopodium spores ar :
tains 94000 spores. This method is used for

Z5um) and 1 mg of powdered lycopodium con
those powdered drug sample which contains-
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IIge:

oOY ooy

Thme R

X

e
-
L e i e,

Different
- under th 1 typesiof apparatus are availab

darawing appara

ins) ; o
N . tarch gFA™ 0 © T4 e
s or s itab] g
en gram d at a st e
_S'l riJoIlll may b¢ trasBe= ! Ii
1 - i -
t a suitab] 5
J ticles whiclt C{‘;L e are d;or b meaS“I'Ed B *4 of
Yo . ] par S s115, ' .
well defined PR or ce rea alculate ¢ which eah h as gin. P ge
ole layeree tual @ sth g suc ger, P
single T0¥C" T hd the ac s, the len Jated: dered drug e
magnificttion B o hickRSSE i calcul® . on of pOW ¢ starch grai j
. ieles O N 4 5
(i) pdrtl:il;:i:n::ion and the* C5 d i t nul'nber o . ™ ut
g n spore metho :its etc. to cletermlne 4
L)’mpodlmu,.1bellifel'0115 fr'j' escribed how i 100mg of powdereq
clove, nutmes: B © othod it 38 0 method- .ol at 1057 in i
In the follom;s InCOPO jum SpOr owdered M2 emllitﬂe of suspend fagacanth "
er mg of ginger BY Y E g of he PO jate, with 2 ucilage f d. T
= Determine the 1058 o e on.a Bles® | uid (glycerine ’ o in part i formed. 1ransfer

um t 5
£ Lycopod! ending ] a smooth 1 - 1ot the final volume
> and 50mg © . of a SUSP! . until a 5%~ aid. Adjus :
A8 fad sufficient QU 0Ly gpove mIXC L o spending AV €. tive (Approximately
) : :1:20r€ : i te the stoppereq
in the ratio of 2 be by W . ym). Rota
d tube bY diu
thisto a stoppere

ion on each of twg
20 spores aré or e suspension .
so that about lgifg 5 F s adequati place one drop s (gtthleaVe it aside for few minutes
4ml of susp e?,tain uniform suSPENFIOT" 44 the cover slip
container t0 O9%F  © 1 in glass IO
: t with a &
slides & spread 1

ettle the fluid mixture evelﬂ}-r. r & the lycopo

o Count the starch grains ol g .o, From the mean of 4 sets of

selected for oDServ: ati(_m-_] r suspension & repeat the e’frcﬁinbf; of starch grains per mg

Prepare another sim! ?moisfufe present, calculate t eoc Do Tl Biviget tonting

pmans o per'celilta%:fznce to the powder dried at 1057

of the powder with re

28600 starch grains per mg- -

Calculate the percentage purity of gin

N % W x 94000

L B e

SxMxP
teristic structure (starch grains) in 25 fields.

obserVE;dirg o of Lycop©

dium spofe in each of 25 different fields

ger powder usingthe following formula.

%100

where N — number of charac

W - weight in mg. of lycopodium taken.

S - number of lycopodium spores in 25 fields.

M - weight in mg. of sample .

P - it is a constant (for ginger P = 286000). .

. The above method can also be used to determine the stalk (pedicel) in clove by counting

the sclereides characteristic of stalk. An authentic sample of clove stalk has been found to
contain 1100 scl/mg. Thus clove mixed with 10% of its weight of stalk would give a count of
100 slcereids/mg of the mixture, .

CAMERA LUCIDA

le in which a magnified image of the object

€ micro
SCOpe can be traced on paper. The Swift-Ives camera lucida & the Abbe

tus are examples,

The Swift-Tyeg camera lucida (F;

8 A) should be fit over the eyepice & the light from
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.¢ direct tothe
sect passt": : observer's ¢
- ot;-ﬁxal‘“- nsc_ml (F:S- B). At the m“;};'t,‘lhmugh on ope Sy
the lewd the right _‘ﬂnd prism & Ly time light [runﬁ"mng in the silvered surfact i
F, cc‘aﬂ ced on the object which can bu}“.lh" silvered ‘mﬁthu drawing paper & pencil is
AP ot & PAper must be tilted at t;‘c\vd, While u“’ln:ﬁe f“‘ that the pencil appears
' the drawing board to which ll:l; correct angle 1\(1“' instrument the illumination
¢ paper iy 1“'"‘1ml *‘Wi;id distortion. The correct
s found as follows : Place @

dtiot _ meter on the microscope stage &
¢ stage & lrace i
¢ Aly

division on paper. Measure the distance

1Yy
CIv TS
_E:_;f,“ ff‘l: li“cs dr\“\'l‘l & it “\C_\-' are lll'l.l:tl“.ﬂ u
line atthen tilt the boar
ard & repeat th i
at the tracing & measuring

ot . AT ¢ e
t“*;:t Sl the s are equally spaced.
1t

j

F
ig. B. The path of light rays through the instrument

Fig. A Camera lucida

ara i
paratus 1S another form of apparatus which can be used to trace iyl
Jizes a plone mirror carried i

n the board. It uti
o to the bench surface. U i
.

The Able drawing ap
with the mirror at A5

o image of an object without any inclination i
stead of the adjustable prism,

2 side-army in
GHEMICAL EVALUATION
The estimation of active cO
aluation. Chemical evaluation O
alitative tests

Chemical Tests
Chemical Assay
f qualitative and quantitative tests. In qu
ical tests. For

Chemical Tests — It comprises O
ing several general and specific chemi
ca, rauwolfia

the drugs are identified by perform
eamples drugs containing alkaloids such as belladonna, cinchona, auxvomi
ts with alkaloidal reagents such as Mayer’s

de. can be identified by performing the tes _
feagent (cream precipitate), Wagner’s reagent (reddish brown precipltate), Dragendorff's
tate). Specific tests for

teagent (orange red precipitate) and Hager's reagent (yellow precipi
an Urk's test for ergot

varous alkaloids such as Vitali’s morin test for tropane alkaloids, V :
ind Thalleoquin test for cinchon erformed. Borntrager's test 1S employed for
fecting anthraquinone glycosid as aloe, cascard, rhubarb, senna

i tive ar
ind Mani T purg.a 1. Gimilarly, tests can also be
Keller- Killani's test for car talis. Similarly,

. ‘ l‘
nstituents by chemical process 18 termed as chemical \
f drugs is done by following two methods - \
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annins, proteins
g acit

test include: eyl valt .
xide value and h‘y‘ ::1‘ v?:lu'-‘}: balsnd u‘ms fo
oils (ncctylnn:i es i vnlue) and 8

{ sulphate< ™
d s ed fora

=
cformed for t
Quanlit.\ti\'c
acetyl value, pere
::Intés like volatile
resi‘ns (acid yvalue an
-.‘lch:rmiuntion).

Chemical A

pe

¢ constituents,
. cular group © ’ 5

pariiet ;c and gravimetric
:dal drugs; fo

g ‘f‘d common’y, - n be&llllzéiina, e;sm;ﬁnz

The techniques which are U ds the al al 1cIl: ::llwdﬁa, atropine h muinone and cardiac

3 _ a
e ilarly a0t g thod can also be

s atric metho
methods. BY titrimetric . rese Sim
: inine from cinchond omica etc: . ca] assay ™€
example quinine nuxv he chemic a . Jvotus of
s il, cineole M eucalyp oil, chlo

i om
from ipecac and strychn.me fr 5y Chemical assay-:
cosides can 250 B Esn?mt‘:vone in dill oil and cara

imati ca
the estimation o

aldehydes in lemon oil f;tt.:.

The chemical evaluation
maintaining the chemical pTo
involves the following stages -

(i) The procurement of raw m

(ii) Extraction of plant material .
(iii) Separation and isolation of the constituents

i izati i d compounds
(iv) Characterization of the isolated | '
(v) Investigation of biosynthetic pathways to a particular compound

(vi) Quantitative evaluation
The most commonly employed technique for the separa it
h different solvents are used. The plant material used for

crude drug is extraction in whic

extraction should be properly authenticated. The choice of extraction depends on the na- T

ture of plant material and components to be isolated. Dried materials are generally pow- [
plant parts are used they are homogenized or macer-

dered before extraction. When fresh
ommon solvent for many plant constituents

ated with a solvent like alcohol. Alcohol is a ¢
but it may cause problem in the subsequent elimination of pigments, resins etc. Water im-

miscible solvents like light petroleum is employed for the extraction of essential and fixed
oil and steroids. Ether and chloroform are generally used for the extraction of alkaloids
gg:lno?f;; er?c:i The extraction of oragnic bases such as alkaloids usually necessiates basiﬁcai
for aor Om:h!:; aar;:dr;atgzlliz}li if a water- immiscible solvent is to be used whereas for phenols
I acidification may be required. i i
hol bu‘t oo Lempm——— andyether, % an::jn SGa?;COS;dES aFe soluble in water and alco-
slyerttesard wse oot s soluble in water, alcohol, dil alkalies,
Extraction can be performed by re?Eatedvlslnts ] HSpREnG, AT B £ Hlarofrts
—— , aceration wi itati i
ous extraction by soxhlet apparatus, n with agitation, percolation or by

Preliminary phytoch :
il o alkalljoifi Sochlenﬂc.al screening - The plant contain different types of constitu-
thit exert Ph}'SiOIOgicai En );comdes, tannins, resins, essential oil lipids, carbohydrai :
the therapeutic property of t;herapeutic effects. The compoundsr which’ are responseiiﬁs i
of crude drug inyolyes i the drug are usually secondary metabolites. A systematic s
‘the thorough consid_eration of primary and secondary metabcsyll-iigz

i ) . 4 n can’ied out for cofﬂ
hytochemical INV="PE0C  tigation of plant 5id¢
The phytochemical InVeSHETE phe

po®

gly
used for tigatio
udes the P

Iso incl
e drug.

file of crude

aterial and quality’ control

Lo "G
- l—&

tion of active constituents from

iatms RLDOY
e e ._,___!’EL

.
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CONTROL OF DRUGS OF NATURAL
ORIGIN

Fres)
h Plant material

ti::t:mgenizcd with methanol :
Aer (D forSmin & ['ﬂlen:t.l

Concentrated o 1/8»
I Extracted several

Filtrate volume under vacuum
acidified & extracted . i
imes with Marc
cthylacetate com-

\\‘ilh L'hll.'ﬂ.\\fonn
bined & filtered

\form extract Acid laver

nmaieratel}- polar b;_q,_ﬁ - .

‘\\n‘p’m‘i‘*‘ {Gl{c‘f- ’ ni ed to pH 1 with ammo- (Polysaccharides) On evaporation &

A Tdrpenmdb. um hydroxide & orat

ddes ~OH1- with Chl extracted neutralization of

phenoli® cg iy oroform : methanol extract lipids (fats
2 3:1)& Chloroform and waxes)

Aqueous basic layer

Chloroform- methanol extract
on evaporation (basic extract- Evaporated and extracted
alLa'IOids) \\'im [‘ne‘hannl
(quatt?.mary alkaloids and
N-oxides)
The plant i subjected to preliminary phytochemical screenin for th : i
: e detectl
Phytoconstltuents as per the following guidelines - . ection of different
Extract about Sl g of the air dried powdered plant material successively with polar
and non polar solvents like petroleum ether, benzene, chloroform, acetone, ethanol and
methanol in soxhlet assembly - ' .
olvent dry the powdered material in hot air

Fach time before extracting with the next s

oven below 50° C.
Finally macerate
extract. .
Concentrate eac
on water bath.

_ Weigh the extr
air - dried weight o
~ Ageneral approach
i following chart :-

the marc with chloroform water for 94 hrs. to obtain the aqueous

and then evaporating to dryness

h extract by distilling off the solvent

calculate its percentage in terms of

lour and consistency of the extract.

each solvent and
gh plant 18 shown

al. Also note the co

act obtained with
fferent phytoconstituents from fre

f the plant materi
o extract the di

-
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a",: ‘al'
10° 14611‘
tho ct i
; tract ® v B p? €
' Gopting ext Senr ay of ¢ 4 ed' =
: t extract t:!‘btflll"e":1 by & then tes char a
the 'llc:cirzlftia:eg:ie:ction. If it is n: Il;rae 0]17“3‘11 b;;’ore't;h 36- ired Cg“:gﬁ;‘;:ireéin% ofiher ?offﬂ ::)c
arification P ocedures ar¢ = containt 2 o cids, atty Y the eFk}O ; of d
ig::egnent. The extract obtaine mq;ic and inor8 esent it the e.xtrac:s b Partltlomng aﬂaﬂsfef_
substances such as chlorO_PI‘YH’ 0;%: the irnpunnes I;l;a -on Of Consuthiall or pI'BCipita- v 10111- )
:oments etc. 50 depending uP® jowever the SEP7" 1 csolves P exe are some of : 0 gut
&ification procedure i€ adopted: T ohich compoutd © 5 by certain reag® L ially purified in
between two immiscible soIVel . ) ompound % lmpu:g)ove ethod 15 part) fy elzctract . LE
tion of either the desire me tract obtaine y fore the Pu;ifmatlon o 15 dded
the method commony used - Th C sents in F2C%% The;e ation, distillation, fractional Lib- S
and it contains closely relate ot jques such as sub lglut of theseé the most commonly ,
P erforme? b};iadof) E:;gt:?lgation, ch omatog;ap Y ol'aﬂ?—
eration, fractiond G atography 3 istillation i
employed modern technique e gth}; whole crude drug. Fra.dm?lal dld to 1 11‘l i 13
Sublimation is sometime p0551ble on the ¥ & . Steam distillation 15 used to 1solate Afte
i f compone ts of volatile ouls- s compounds Yol o
used for separation © - lant material. SOmME group - ‘ en
volatile oil and hydrocyanic acid from P an ture for eg: Tnixture of alkaloid salts in
themselves 19 fractional HbeCl ﬂerI:I;oE:s of alkali will give first the weakst base in the 1est
aqueous solution when treatelc}bw:tlsi ; n“in ~scending order of basicity - [f the mixture is
f}r;i state é;:llowed ?L)i!cbsfiierllteal}?ef each addition then a fractionated series of bases will foar
shaken with an 0rga : : : : ili 2
be obtained. Fractigonal crystallization method exploits the differences 1n solubility of the
components of mixture in a solvent. Frequently derivatives of parhcular components such ‘
as picrates of alkaloid, osazone of sugars are employed. He
QUALITATIVE CHEMICAL TESTS TE!
_ The extracts obtained by the above method are subjected to qualitative test for the
identification of different phytoconstituents. mi
1. Test ﬁ?r Alkalaid_s - Evaporate the aqueous, alcoholic and chloroform extracts sepa- fle
| rately. To residue add dil Hel and filter it. With filtrate perform the following tests - ti
. ¢ Mayer’s reagent test - To the filtrate add M g
! g gen . ayer’s reagent (potassium-m i
| jodide solution); it gives cream coloured precipitate. s eredrie "
| *  Wagner’s reagent test - To the fi
- e filtrate add Wa ! :
. solution): it i ) a agner’s reagent (potass -tri iodi
/ . 'DD uhox;), Iftfglves reddish brown precipitate. S P tum-tri jodide 1
ragendorff ‘s reagent test - T i
. o the filtrate add
bism S £ ; L. ea Dragendorff ’ -
o ufh iodide solution) ; it gives reddish brown 01?‘ or o reager_lt_(potassmm-
Hager’s reagent test - To the filtrate add H AL ey
icric acid): it oi ager’s .
P id); it gives yellow coloured pre(:ipitaté:cjr Feagent latimited Alumion of

f 2.Test for Glycosides

Te
st for Anthraquinone glycosides

MOdiﬁEd Bo ’
ride and 5 m] of Inirager’s test :- To 5 ml of
Fillrate io che s dil Hel and heat i of extract add 5 ml of 5% soluti :
Tate is shaken with an orgzilliion 1Water bath for 5 minutes Cogli%: :c?lrtllt?ofrfe; 1‘1:13 fclil o
solvent like benzene. Se . L,
. Separate the benzene la
yer and

equal volume :
This confirmg i onia is add
ammy ed. inki i
the anthraquinone glycosil Esm}l red colour is formed in ammonical layer
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oNTROL OF DR )
QuAl. ¢ LGS OF NATURAL 0
r cardiac glycosides RIGIN

105t _ Killani test := 2

jler ml of ext
e filtered. To the filtrate 5m1 ;‘;C:vi:-tbailed with
er and

10
ml of 70% alcohol for 2 minutes.

E{trnct lslmke it and separate the filt oy
rate. The filtrate is r:iisgol‘ifc’: solution of lead acetate is
ed with equal volume of chloro-

b ated to get tl
and evapor 8 e extractive
ooled and then 2 drops of fer:itht..This extractive is dj
and o 1 to test tube containing 2 (1: chloride solution issolved in glacial acetic acid
n'l“‘slr i seen at the junction of two l;n 'Of concentrated suzlmlll aqudI These contents are
lotr 7 presence of deoxy sugars quids which changes tg bl;:;:t:md- 5 ridd‘mh brow;t
. green colour on stand-

ing ¢ t - The ext is di

Legﬂl test : € ract s dissolved in -

4 made alkaline. A pink of red coloiyil:cg?;d; Sogium nitroprusside solution is
uced.

ded an
a ;
Jiet test = To the thick section
colour is seen which confi of drug, sodium picrate solution i !
e rms the presence of cardi S? ution is added. Yellow to
iac glycosides.

I."r‘.t]:.lg ’ .
Liebermantt s reaction :- To the 3 ml of ex
. tr .
sfter C0OHNS add few drops of conc. H,SO Blfft add 3 ml of acetic anhydride and heat it.
f cardiac glycosides. 50, Blue colour appears which confirms the pres-

ence 0

st for saponins
test :- Shake the d
Foar’ rug extract or dry powder vigorously with water. Persistant

is observ.ed. This confirms the presence of saponin glycosides
Haerl}OlYtlc test :- Add t-he dmg_ extract to one drop of blood placed on lass slide
Haemolytic zone appears which confirms the saponin glycosides ° .

18T FOR CYANOGENETIC GLYCOSIDES

godium picrate test :- Soak a filter paper strip in sodium p; '

. . hilt picrate and dry it. Add the

noistened powde'red drug into conical flask and suspend the filter paper 3 the neck of

flask. After sometime Fhe ye_llow colour of filter paper changes to brick red due to libera-
ion of hydrocyanic acid which confirms the presence of cyanogenetic glycosides.

A paper is dipped in guaicum resin and it is moistened with dil copper sulphate. This is

exposed t0 fresh drug ; a blue stain is produced.

COUMARIN GLYCOSIDES
ug powder in test tube and cover it with filter paper soaked
th and after sometime expose the filter paper to UV light. A

e

T1EST FOR
Transfer the moistened dr

in dil NaoH. Keep in water ba
yellowish- green fluorescence is seen.

and Phenolic compounds
wing reagents-

d few drops of follo

3, Test for Tannins
To 3 ml of aqueous Of alcoholic extract ad
5% Fecl, solution - Deep blue - black colour
3 i .

1% gelatin solution containing 10% sodium Ichloride - White ppt-
- Whi t.

10% lead acetate solution White pp _ .

Bromine water - Decoloration of bromine water
- Red ppt.
- Transieﬂt red colour

Potassium dichromate solution

Dil. iodine solution

& ‘ ‘
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PHYTOCHEM! : A‘

f; U PHARMACOGNOSY AND . 8- Te;bm

! es
Vi 4. Test for Ca:bohydrates f Molisch's reageht Pr ¢
. Molisch’s test :- To the 2-3ml of aqueous extract addnie‘;cggpsa]?ong the side of tq foui
(5% a napthol in alcohol) and shake it. Slowly add t:c)li uids confirms the presence of sta
tube. A violet col(oured ring at the junction of two 1q pre

carbohydrates. . ity of Fehling’s solution A Th
Fehlin.g)”s test :- To the aqueous extract aftid 23;:1nqsua_lréhgeosence of carbohydrates,
B and boil it. A yellow or brick red ppt.c

i f Benedict’s reagent an, t
. dd equal quantity of . q es
Pt st T e s st S B e a1
e 1 = i ’
T % . I
ence of reducing sugars. ity of Barfoed’ s reagent 3
. . tract add equal quantity of | : ng
l?:;foiic:msvf::e; .Il)-:tlflhfb:g‘jg ‘iru'sni)i(:es and cool it. A red precipitate confirms the pro, .
ence of monosaccharide. R ) 1
lodine test :- To the 3 ml of extract add few drops of dil iodine solutlott:.. l:’)éue coloyy
appears Whl:Ch disappears on boiling and reappears on cooling. Polysaccharide (for eg,
¢ starch) are present.
’/{s _ pHY
?‘{f 5. Test for Proteins
{ Small quantity of alcoholic and aqueous extract is dissolved in few ml of water apg bel
subjected to following tests- : .
j Millon” s test :- To 3 ml of extract add 5ml of Millon’s reagent. A white precipitate 5 of
; produced which on warming turns to red colour. 'fh:
Biuret test :- To 3 ml of extract add 10% NaOH and few drops of 0.5% of copper in

sulphate solution. Violet or pink colour confirms the presence of Pproteins.

6. Test for Amino acids

Small quahn'ty of alcoholic and aqueous extract is dissolved in few ml of
subjected to following test:-

Ninhydrin test :- To 3 ml of extract add 3 drops of 5% Ninhydrin solution and heat on
water bath for 10 min. Purple or bluish colour confirms the presence of amino acids.

water and

7. Test for Fixed oil and Fats

@ small quantity of extract is pressed between two filter papers. Oil stained on the
filter paper indicates the presence of fixed oil.

To the extract add few drops of 0.5 N
Phenolphthalein and heat it on water b
Neutralisation of alka]; indicates the pr

alcoholic potassium hydroxide and a drop of
ath for 1-2 hours. Formation of $0ap or partial
esence of fixed oil and fats.
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CONTROL OF DRUGS OF —
RA

? i
a:'est for volatile oils i
8_ 50 ms. Of owd e
g powdered materiq] ig sub

J‘u:;(_',ll,l.t . :
will b ;
gent it e collected in grad

pre’” . o test -
foﬂowmg ‘es be of assembly. Se
gtain the f}“":flpt*i‘l]F’el‘ with oil. It will parate it and perform the
nce of volatile oil. not be pe
Permanently stained. This confirms the

res€
Jatile oil posses i
v a characteristic odour .
‘ L

est for Phytosterols
' troleum ether, acetone a
5 ’ = (nd alcoll 1. o
:c potassium hydroxide solution olic extract :
hontic};)n mixture i); dilute"zls::rli“:lt:oél till complete Sa;Da:ieﬁzzﬁuxe:liepaiately'r\; e
P istilled w on takes place. 1he saponi-
act is evaporated and t : : ater and ext 3
ﬁhl;ermann' s Burchard he residue is subjected to LiZEZtenia:ﬁ ;Lhe; T;Ie Ethtfral
e reaction :- To th . rchard reaction”
dride and 2 drops of the residue add chlo i
3?33 and finally bluish grié’f‘s‘i“"“““c acid along the side e tobe. B fwn
colour confirms the Presehce of phytoste;:ols ' ‘

L EVALUATION

pHYSIGA =
bdmf:{l‘l-ysmal standards are helpful in evaluation of crude drﬁgs, So:;ne of them are menﬁoned i e
Forelganu orfgzt:IJIucfglilatte'r- I.If describes, foreign organic matter is the material consisting 1{;.:.‘

of the following-(i) parts of the organ from which the drug s derived other | \fé‘i

(iR

ch a limit is prescribed in the

e

O i e e
PP e e o
. e

of any OF : g

ihan the parts named in definition and description or for whi

individual monograph -
(i) any organs other than those named in the definition and description
(i) moulds, insects or other animal contamination.
Pharmacopoeias prescribes the maximum limit of foreign organic matter

crude drugs. If it exceeds the limit than the drug is declared substandard and
in the quality of drug can 0 tioned below:-

it

e

for vegetable A
deterioration ;

ccur. Examples are men

f)mgs Limit of foreign organic matterj
Fennel : Not more than 2% . |
Caraway - Not more than 2% i
Cardamom fruit Not more than 1% ' !
Dill Not more than 2% i
rude drug may cause deterioration: !

Moisture content- The moisture present in the ¢ b
due to microbial growth or chemical changes- Therefore -tl}e mqlst_ure content of cru:de
drugs should be minimized and it should be within the pxrescn‘i:vgg’:J gﬁtuts of ];1hain£;<;%(;e;a:d
Moi : i heating the drug at o cons ant wel

e o g o re cogntent of drugs contaimng volatile oil can be

iating the lose of weight - %ﬁ;ﬁgﬁ. gome of the examples are listed below:-

determined by toluene distillati

L

| o .
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Drugs

l ’i}‘.“i‘“"'

Balsam of toltt

:;“\I'nl\
Tragacanth

. als have different types

anim int. Hence th,
nts and @ ting point- e
P range of MELTE Ccribed range of

with the gharp and constant,

i ym
] nhlmncd fron

A s crude drugs & ¢ pa
Melting point- The '»‘d‘:“.l.-bcd with th Pl d
ro des

of chemicals 8O they are ¢

‘1
R « anae ot e = ')f urgc'l.
melting point FIOSE 0 g point € /"\
The mel8 e llows: Meiting point

I_ah.mm.‘.\wpw‘lqs. eears 88 ollows: .
Some of the examp le ’——-’"ﬁfu’g;/’/ ’/gm&_.(.:—————
Hydrous wool fat 45 -50°C
spermaceti 36 —42° C
Lard 115 — 120° C
Lac
o tv of a liquid which is closely related to th; rgills::;mi"_o
Viscosity- Viscosity is @ PT oper Yt at a given temperature. If any type of a ant is

The viscosity of Newtonian liquids can be

flow. Viscosity of a liquid is constan . - .
Newtonian liquids rotating viscometer is

resent it will change the viscosity of thlr;: dr;g.n—
getemu'ned by capillary viscometer a?.d O; L
les are mentione ' o
used[-j 50:119 zja?ﬁiex??rimatic viscosity not less than 64 centistokes at 37.8
quad p =

Light liquid paraffin - Kinematic viscosity not great.er then 39 centistokes at 37.8° .
Solubility - The study of solubility is also helpful in evaluation of drugs. Alkaloidal
salts are freely soluble in water, whereas its bases are soluble in org_amc.solvents. .leed oils
and fats are soluble in ether, chloroform and benzene whereas they are insoluble in alcohol
except castor oil whose solubility is due to presence of hydroxyl group in ricinoleic acid. Volatile
oils are soluble in alcohol, chloroform, ether and acetone etc. whereas they are insoluble in
water. Similarly Indian gum is entirely soluble in twice its weight of water. Therefore if any
type of adulterant is present it will alter the solubility of drug.

Refractive index - The refractive index of a substance is the ratio of the velocity of

;geh;;;:zc;u;z dm its :el:])fiw in the substance. It can also be defined as the ratio of sine of

ence to ' : e 00 :

like fixed oils and volatile ‘;_?lne of angle of refraction. The refractive index of liquid drugs
t1

Present the refractive indey ;f 3 i measured and it is constant. If any type of adulterant is
O drug will alter. The refractive index of any substance generally

varies with the
il l.nd:nenwzlen.gth of refracted light and with temperature. Some of the examples
X are given for sodiym light at 25° C (+ 0.5): — | | /

of ¥°
¢he !
prok
deg’
to X
got+

n O
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e L

Mustard oi]
Orange oil
Cod liver oil
Lemon grass o]

Refractive index

1.4758 to 1.4798
1472 to 1.476
1471 to 1477
1.4808 to 1.4868

helpful in determining the
used to detect the presenc
mentioned below—

e of material e

xhausted by W

cal rotation — Certain substances ;
Oft’iﬂg the plane of polarized li ?nccs In a pure state or i
f rotd f rotati ight. These ate or in soluti
0 erty of rotating the plane of * substances are said on posses the property
the rty M be utilized for identifyi polarized light is knsm to be optically active and
P’Ope I s () indicating rotati ng a substance, Tt own as optical rotation. This
rees; P ; on to right (d - The extent of rotation i d i
ded evorotator}’)- Optical rotation i extrorotatory) and mj on is expresse in
t0 left .oht at a temperat N 1S measured b y) and minus (-) indicating rotation
cource of ligh perature of 25°C. Some of thy polarimeter using sodium lamp as a
" D e examples are listed below —
rugs
Fennel oil Angle of optical rotatiogL\
Pepermint oil L o
Dill oil - 18° to - 33°
Ajowan oil + 70° to + 80°
: 0° to + 2°
1o 0il content — Aromatic d —
f v(}«l‘géiglgﬂ oS ient in them Thes?giil;:i :Egarmacleuhcgl importance due to presence
0 : e eva t i i i
cgnteﬂf- Some of the ex amples are licted bolow — uated on the basis of volatile oil
Drugs | Volatile oil content (% viw) |
C.assi_a Not less than 1
_Bitter orange peel Not less than 2.5
Coriander Not less than 0.3
Caraway Not less than 3.5
Ajowan Not less than 2
Calamus Not less than 1.5
Ash values - When a crude drug is incinerated it leaves a residue behind it which is
called as ash content. This residue contains inorganic salts such as _carbox;atesé ghc;)iphz;tt;g;
dlicates and silica which may adhere to the drug naturally or deliberately acde 01
. : de drugs are admixed with various substances
adulteration purpose. Sometimes the crude drug - 101 . ks
; halk powder or other drugs with various inorgamc con' .
such as sand, calclurt axalate, ah 2 Total ash acid insoluble ash, water soluble ash and
Different types of ash figures such as otal astl, ) !
i tion of crude drugs.
sulphated ash are used and these may be helpful in eyl The acid : oluble ash is
: hosphates silicates and silica. The act ins :
Total ash consist of carbonates, P pd mi)ZEd with the drug. The water soluble ash is
excessive san Jter. Some of the examples are

__‘
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MISTRY ﬁ
ARMACOGNOSY AND PHYTOCHERZ——— 61€
PV PH Water soluble "'f;‘e 5 6¢
wiw)
/W) Acid insoluble ash (FTow/w) ash (% itt‘er .
Total ash (% w/w T - g "
it Not more than 2 Not less than 1.7 dfﬂ
’ Senna - 2 : _
Ginger Not more than 6 Not more than 0.75 _
Clove Not more than 7 N:;l more than 2 i
Ipecacuanha Not more than 5 Not more than 5 )
Digitalis - E _
Cinchona Not more ﬂmn; Not more than 3.5 )
Cardamom seed | Not more than Not more thias 2 )
Cinnmon - Not more than 1.5 ) it
Fennel = re than 2
Rauwolfia Blgeimoce: s EEE Ezrc than 1 B .
I o ki $a“ ; Not more than 0.5 . eva

; . ; i es is used as a means of evaluatip,
Extractive values- The determinatlonfof %E?c;\;e:;ﬁeadﬂy estimated by other meang, po
ical i ts of w ) : ;
crude drugs, the chemical constituen : s ek il domiibnnie, Thi drug
< i indi roximate measures : ug
e e harir the sl et for
;?Sceg shoull-d betyczpable to dissblve the appreciable quantities of desired substances. The

; . i

: ifi the basis of solvent used:
extractive values are classified below on . _ Bk conbaing .
Water-soluble extractives — This method is used for those drugs w S water e
t
i

b ‘-}”.'

soluble active constituents such as sugar, glycosides, tannins, mucilage, plant acids etc, Some
- of the examples are given below — :

I Drugs Water-soluble extractive (%w/w)
Aloe Not less than 25
Ashoka Not less than 11.4
Liquorice Not less than 20
Bael , Not less than 30
Senna leaves - Not less than 30 -
Ginger - Not less than 10 ' \

Alcohol soluble gxt_ractive = Alcohol is an ideal solvent for extraction of various
constituents such as resins;, tannins etc. Normally 95% ethyl alcohol is used in this method.
Sometimes depending upon the solubility of various constituents of drugs the diluted alcohol
Is also used. Examples are ag follows:-

Drugs

Alcohol soluble extractive (%w/w)

Not less than 10 _ :
Not less than 75
Not less than 90
Not less than 40
Not less than 4.5
Not less than 28
Not more than 30

Aloe

Sumatra benzoin
Siam benéoin

Bael (90% alcoho)
Ginger (90% alcohol)

- Quillaja (459 alcohol).
Valerian (60 % alcoho])
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analysed by TLC. The adv

GONTROL OF DRUGS OF NATU :
Tuble extractives- There 4 RAL origy
es and e two ¢

vA

807 oluble ext

er s ractiv

non- v yPes of ether
olatile er solubl
etl e extracti iz

\er soluble extractixcrg: ET‘L‘-;QSth_l—
. olatle

ﬁfherth

e € *

wle- le extractive repres

(08 olub = ents the :

eﬂ,gr_ Zol uble extractives represents ﬁ\rolatﬂe oil cont
¢ OV of the examples are liste xed oils, resi ent of dru

' 50 listed below esins and col g whereas the non- volatile

- ouring matter i
present in the

eth
Arub o ‘1
rugs [ r——
Nutmeg ___g;_tm___t;:,?(i;:‘sth;:r soluble \
C-apSicum Not less than ?_Sw
Linseed : Not less than 12
| Not less than 25
¢ ATOGRAPHY
Chromatography technique has bec ;
. of herbal drugs. ome popular f S
Evaluaﬂz:;t‘; using a sta%ison?:mmatography iA B ge ::Dttl; the qualitative and quantitative
compone s i ded solid ¢ phase and a mobile phase, The stationary P ke
porov i bil or liquid which is coated se. The stationary phase may be
material The mobile phase may be liquid or mixtui SLBg, 0. thn layer on an inert support
and it moves through or over the stationary phase e of liquids or gas or mixture of gases
hromatography (TLC)- 1 ,
phy (TLC)- In 1958 Stahl demonstrated the application of TLC
One or more compounds are spotted
olvent

Thin la ;r chrom
. analysis. The prmc1p1e of separation is :
: adsorption.

on thin layell'l(_):badsorber}t Coa:ted on a ChromIEROgraphic plate. The mobile phase §
flows ;hrct,ll'tleg atltl soiijzlll::eii ;ipiluary action. The components move according to?cheir affinities
towards cha manngr that the component with lesser affinity towards
the component with more affinity towards the
arated on thin layer

the stationary phase travels faster an
sfationary phase travels slower. In this way the components are sep

hic plate.
dsorbent such as silica gel* H or GorGFtoa

chromatograpt
The TLC plates are prepared by coating a
of 0.25 mm by a Spreader(air drying) so that cracks do not develop on the surface
ated by keeping in an oven at 100°C to 120°C for
2cm above the base of

thickness
of adsorbent. After setting plates are activ
otted by using capillary tube at least
development tank containing
fic reagents. The qualitative

d. The samples are Sp
developed by keeping the plates in
ying the specl
ing the following

1hr and use
dation factor) value by usin

plate and chromatogram 1S
mobile phase. The spots are detected by spra
analysis can be done by calculating the Rf (Retar

formula :-
Distance travelled by solute

Rf " Distance traveled by solvent front

ific and constant for every compound in 2 particula

ase.The Quantitative analysis is done by usin densit
ful in analysis of vitamins, proteins, carbohydrat

5. There is 1O limitation to the compoun
f TLC are mentioned below:

quipment is also low-

IThe value is spec . compinaﬁ(z;lfg
stationary and mobile ph OI:: m; Tg'sic;)es.
The TLC technique is usé dg: &zt can bé

alkaloids and other plant extract
antages O

nd cost of the €

a
alyzed.

It is a simple method
d can be an

Any type of compoun

e
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MISTRY..I
#/) PHARMACOGNOSY AND PHYTOCHE S

be made.

the efficiency of separation.
Detection is easy.

Matography to drugs.

; : arated.
Even the “icrogram of substance can be sep umes time like column chromatograp, y
TLCis a rapid technique and it does not cons

i tive separation Ca
The €@pacity of thin layer can be altered. So analytical and prepara g

i i an be used which incl-ea
It has a efﬁciency of Separation . Very sma_u partlde SsiZze can . Ses

icat f thin laye
The following table consist of some specific examples of application o yer Chyg,

Consh'tuents

Thin layer / Developing solvents -

Detection of separatem
components .

Alkaloids Silica gel Isopropanol - benzene-
Cinchona diethylamine ( 2:4:1)
Opium Alumina Chloroform - ether- water (3:1:1)
Silica gel Methanol - Chloroform (1:9)
Alumina Benzene - Methanol (8:2)
Benzene - acetic acid (9:1)
Benzene - Chloroform -acetone
. (70:15:15)
Rauwolfia Alumina Chloroform- ethanol-acetone
' (90:5:5)
Vinca - Silica gel Ethyl acetate - absolute ethanol
(3:1)
Glycosides

UV light \

Iodine in carbon
tetrachloride

Iodine in carbon tetrachlorige
Dragendorff’s reagent
Potassium lodoplatinate reagent
Dragendorffs reagent

Cerric ammonium sulphate reagent

Aloes Polyamide Ethylacetate-formic acid-water
(10:2:3) upper phase
Ethylacetate - chloroform -ethano
(9:5:0.5)
Ethylacetate “Pyridine - water
(5:1:4) upper phase
Cardiac Silica ge] Dichoromethane - methonal-
glycosides tormamita] ( 80:19:1)
S_aPOgenms Silica ge] Choloform- ethen (95:5)
discover

Choloform - Outove (3:1)
Benzone- Chloform (1:1)
Benzone Ethyloatato (95:5)

Valatile oj]

Silica gel

\

Ammonia Vapour ; 2,59, potassium

hydroxide solution

Antimony tricholridin chloroform
Antimony chloride in chloroform

Antimony tricholorarte in chloroform
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£ ore ode. HPT

‘ﬂ‘ erse phase mode. LC ) id ilic r 1 C C
for v, small and uniform in siz oV a higher ilf%e! jor normal phase and C18, CB 61
Iea ca e. etliciency than TLC because adsorbents

uF -y less amount of sam :
A ver pleis s
trated. The si Potted o
cen e size of n the plate so the sample prepared should be

the sam
& Ple spot sh
POt should not be more than 1mm in diameter.

; f develo
New S O Rlopment chambers ar )
of solvents fo;llde:lgﬂ;ngln A linear developn?e‘:ze g = 'HP'I'I:.C which requires less amount
7 e dlIu_ u M
Placed ‘efirﬂffomythe si::lt-.‘s.o %ﬁ?n’; chambers containingcisoivlz:fﬁoﬁ g, The plate;s
develoP® ¢, anti-circular deziit: Sa;? be developed by other memoﬁ\?,?ga;‘ 3211:1-
r is used therefore it multiple development. In HPTLC, UV/ Vis /
uo™” ively. The scanner i scans the entire chromatogram ualitatively and

qua_nntatlve Y- is an advanced type of densitometer 1 *
I Cis ‘:lsed tfl?r the Stfmdal'dization of herbal extracts ar.Ld
ysing HUS te.Ch.mque e analytical profiles of alkaloids, cardenoloids
ﬂavonolds,_ lipids, siter01dal compounds etc. have been developed.l—[;?TLC
1o obtain finger print gattems of various herbal formulations and quan
ingredients- The HE IL. methods used for estimation / detection of some herbal cons
are mentioned below = _

Aloin

Gource - Tincture of Aloe vera var officinalis \y

Gationary phase- Gilica gel
Mobile phase - Ethylacetate

other formulations. By
anthracene glycosides,
is also employed

tification of active
tiuents

-formic acid - water (17:2:3)
ance in densitometry at 350 nm.

Quantification - UV absorb

Carvone

Source - Extract of Cuminum cyminum

Stationary phase - Gilica gel

Mobile phase - Chloroform - acetone (100:2)

Detection - By dipping in anisaldehyde sulphuric acid reagent and heating at 80° C for
10 minutes :

Quantification - UV absorbance in densitometry at 410 nm.

Cholesterol

Source - Bear gall bladder powder
Stationary phase- Silica gel

-
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p-
; ad e
efl ar‘
|='H.ﬂ\Rl“"““":":“‘“:’&r AR £ fe"id o
:1:11) o0 C for § el
—leum ether g at 10 1e” e
e - accton€ = I)Ltm:; in alcohol and heating g;liaﬁ‘ﬂ“
Moblc phase- Ethyl a|ct::‘l"‘ 0% Hulplul!’ic ac c-pfors
; R . z
Detection = Spr ing W lc“qiunmtry at 400 nm fe«of‘
minutes ; uv uhsurbi“‘cc i 1}?@ 11:
Quantificationt = dol ar te€
panaxatri® vinseng : dé
Panaxadiol .'\ltd whet formulation of gin a;ﬂp(
Qouree = A i el 2 0
'-:t-\ll:iun.lr\' phase - Silict é:; ether (1:1) ethanol and heating BN Sasaety e
P 1 ' 'y = . . L
\fobile phase = Chlomtl(:h i sulphuric acid in m )
£ o eaying Wi . '
Detection - SPrAVIES - etryatsaanmand SZIT L ques fﬂﬁ
minutes . _yV absorbance in densito ¢ stationary phase is }15.ed g is ol
\antification = en a column O S is solid it is call€ Umn a>
Q matogfaphy ghnk stationary phase . lumn adsorption pic
Column chro raphy and when aration of co g
chromatograp ; le of sep vy in the mobile phas
called as column hy. The princiP ent dissolved in Phage
dsorption chromato8reF YWhen a mixture of COMPONE" " Loy 4i¢ferent rates depending ch
a hy is adsorption. T mponents move Wit he statio
.;hmmatograp y the mdlmdual comp ffinity towards the nary m
= introduced into the co}“_l;ﬂﬂ The compounds with lesser afiin e amn. The ane witk :
. H 1 4 - m .
upon their relative affinity 'L it is eluted out first fro s eluted out late -
P faster an and 1s € I. ¢
dsorbent) moves 1a bent) moves slower i
P (aafﬁm'ty towards stationary phase (adsorbe . ;
reater - p— 5
Ig-Ience the compounds are separated.. used are like silica gel (activated

, ious adsorbents ;
omatography the variot : . onate, magnesium
- 'COlmg?ﬂl;c;l;; ) acﬁgtefzi alumina, activated magnesia, calcium carb il
magneSIum ’

i i ither singl
inuli different mobile phase used ei gly
! th, talc, starch and inulin.The : '

Caf?onatne;bf}uﬂgsneze like petroleum ether, carbon disulphide, ether, benzene, toluene,
or in co

ic aci ide etc. .
. organic acids, carbon tetrachloride e - . |
Wate(rfolou;m chromatography is used for the separation of constituents such as glycosides,

alkaloids, amino acids and plant extracts. The impuritigs present in compound§ can be
removed by using appropriate stationary pha-se. Thfa active constituents present in crude
drugs or plant extracts can be separated by using this technique.

Column partition chromatography- When a stationary phase is liquid it is called as

Column partition chromatography. This type of chromatography is not used widely.

High performance liquid chromatography (HPLC)- High performance liquid
chromatography has a improved performance when compared to classical column
chromatography. It is also known as high pressure liquid chromatography as high pressure
Is used when compared to column chromatography.

. Tg?cea 1Vartlfus instruments used in HPLC are pump, mixing unit, injector, guard column,
passgd e ;3 Illlﬂ:}rll, detectors and_ recor.;ders. The solvents or mobile phases used must be
i gh the Folumn at a high pressure of about 1000 to 3000 psi. This is achieved b
using either mechanical pumps or pneumatic ixi iti : :
; : pumps. Mixing unit is employed to mix gg]
in different proportions and hr ok X solvents
or by auto injection th pass through the column. The sample is injected either manually
5 Jection through injectors. The various injectors used are Rheodyne inject,
ptum mjectors. Guard column is used to imo he lif , YNe Injector and
improve the life of analytical column. Tt gt 46 a

A
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e NATURAL oRiGIN
P tion. = \atter and b
P ara i Colum the pu; i
zi,gidcﬁ the effici o -P"l‘u‘l!i(‘r)‘nigl"ilw Most im:‘?::r‘l:d tcoh'mﬂ does not contribute to
el ©F »oly ether @R Ketone (I'Iif:K)‘?,“"'“l“na are :1:1 1P.nn of HPLC technique which
E;i.mue er ranges from 2mm o Slm‘u ' l}“‘- length of cnlu‘nl’ up of giiher glass o Stalk BeS
’:hmmam_;;r.lph_\- cu_!umus such as “t:‘. This apparatus la \::‘nnrtl)us from 5cm to 30 cm and
© versed shase, gel filtration, ion excl .m‘rl’“ﬂl\. partition by able for all types of liquid
" on the property of c“'“}‘\"lll‘ldq‘ change and affinity, T1 ‘y use of bonded liquid phases,
“i', like photodiode array ‘lt‘lucl. ?u be separated, "‘h;_- v“LicIcluclum used in HPLC depends
.[~Lt~ctg':r ote. The recorders are n_n-l' UV- detector, Fl(‘llll‘i:l: ‘i:lm typesiol Metestons Vel
o :Iit’ic.\tion. Now a days con sed to record the res 0 L‘ric detector and Amperometric
am S ed data and At mputers and printers sponses obtained from detectors after
the 0bt:tc B GRS ‘l or controlling several op ; :ffc used for recording and processing
HI is a versatile and sensiti crations.
S R Ay e sensitive techni .
various alke s e ue b I o
.111.1.1'\.:-1.*_ :1: o l:e dmtﬂ?ldb' glycosides, ﬂavgnoidz ‘:;hmh the qUahta'hvc and quantitative
_,,,nbmtl: chemical i ‘::ipart from its use in IC’1‘uarm’acerpt‘iE nes, plant pigments, steroids and
and P€ rlc C S ‘-1 n 11§tr1es, forensic labm-atto::u-lil cl ﬁe".i it is also used in .Che‘:mcal
piotechno 0;?}, C 0; analysis etc. Infact there is no ﬁeldezhinvgl%ﬁ?e“tal ZPPhCﬁUOI\S:
Gas chroma ography- Gas re is not being used.
Chl‘Omat .
cm-omatograph_v (GSC) and Gas liquid chro ography is of two types viz. Gas solid
obile phase and either solid or liquid is usrt.eﬂ:il tography (GLO). In both types gas is used as
hecalise of limited number of stationa as s'tauonary phase. GSC is not used widely
1 &l the discussionrympgaizes available. Gas liquid chromatography (GLO)
topic refers to GLC technique only. GLC was

is widely used an
introduced by James and Martin in 1952.
used as mobile phase. Liquid

The principle of separation in GLC is partition. Gas is
which is coated — to a solid support is used as staﬁor}ary phase. The mixture of components
to be se.parated is con'verted to vapour and mixed with gaseous mobile phase. The corFiponent
which is less soluble in st.ationary phase travels faster and cluted out first and the component -

e in stationary phase travels slower and eluted out later. Hence

which is more solubl
components are separated according to their partition co-efficients.
The compounds to be analysed by gas chromatography should be volatile and
thermostable. The practical requirements of gas chromatography are carrier gas, flow
trol devices, detectors

regulators, flow meters, injection devices, columns, temperature con
and record s determines the efficiency of chromatography

ers. The choice of carrier ga
separation. The commonly used gases are helium, hydrogen, nitrogen and argon. As carrier
gases are stored unde flow regulators are used to deliver the gas with
meters are used to mea

r high pressure
uniform pressure.Flow ' sure the flow rates of carrier gas. The different
types of injection devices are used to inject the samples (gas, liquid or solid) into the column.

ant part of gas chromatography which decides the efficiency
inless steel. Preheaters are used to control
d mix them with the

Column is one of the most import
made up of glass or sta
le into its vapour form an
art of gas chromatographic

of separation. Columns are
the temperature and they convert the samp
carrier gas or mobile phase. Detectors are the most importar_xt part ¢
instruments. The various detectors used are like flame ionization detectors, t‘r}errx.mal
electron capture detector and argon ionization
btained from detectors after

conductivity detectors (katharometer),
detector. Recorders are used to record the responses O

amplification.

auALITY '
—filter €
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|STRY-1 g7 1!
RMACOGNOSY AND PHYTOCH_'HC fgd(‘yyf
. e
BHE arboxylic acids and alcohol ;fogemome (39 v
i ars, F.henﬂl es pups With Slabonty p: :Ef'r. pre-columy cr
"ﬁ ioh contain su mnctinnﬂl 8 which is of t?vo .typ‘e the componentg 96?.b1|
Many drugs t\;{::f:m ini._-mctiui dopt ol o-column derwattnsa(:ﬁr; the erivatisation 415; S
2 S > » re- y C
badly tailed Pt‘i‘lf*‘;;n:isatlm'l techniq atisation: ‘lll scriuntlves. In post towards electrons ig tf?ec:
this problem daer Jjumn de ylabile . _tion or affinity to 1 P 4i*
| r:i\'F;Iis*atim\ and post m]tlilc and therm¢ their wmzﬂ‘::o eagent (Bis trimethyl acetamide !
GELLY. B e voli i« BSA ree
are converted to mOre VO 0 guch a ant is B t
are Conver are converted ISR ing age . lysis of alkaloids 10
the cOmMpOTe ommonly used de uantitative analy: , }7 {0
iporestes, The . qualitative and q acids, sugars etc. it n
reagent). craphy 18 helpful In qompDU“ds’ amino ¢ hromatograPhY‘ In this e
ks .:hmth‘blf:“l:t acids, steroidal ¢ r Size exclusion ¢ ular sizes are separated by 58
glycosides, resins, pl hmmamsraphy o ith different molecu ve of substances wit, lig,l‘
) | permeation ¢ mponents W d hence mixtu s A
Geto ?rl}ah}' the mixture of €O poleculﬂf sieve an tran, agarose or Pol.yacry e 2
ChFUInl" Is‘," The gel used acts as a m d Soft gels ]_1_ke dE-x ’ B aqueous medlum are 3150 -[ef
o lecular sizes are s«=:Parac:e tran, polystyrene 1 non ret
different mo A : lkyl dextran, . ‘
= 3l 1d els ].lke a y rahon Sa
4 areused, Sesl BECEE # =l . diffusion effects. FOr the sepa thl;rpqse ar
! used. tion is by steric and ich roVide an open ne or Wlth
I The mechanism of separa eross-linked polymers whic 113 hase through this stationary P
)é the stationary phases used are size. During the flow of mobile p os and hence get excludeq b
ber of pores of uniform size ter into the por ; ~.
i | large nuoy 2 lecules are unable to en ) olecules enter freely intg s
4 hase the large sized molec as the low sized m he mol
i d travel along with mobile phase whel‘t;l1 ttrough the column. Therefore the molecules S
; - i er path throt with s
¥ different pores and hence finc atlgﬂigth nI')tob'le phase followed by molecules maller x (&

-

W7y
s

RLBny
e o

B o it

of larger size are eluted out firs

s1ze.

: . aphy is used for des
Gel permeation chromatogragog' of molecular size of drugs.

binding of drugs and determin ; h the affinity of the sample
5.4 - Affi hromatography uses 1%
Affinity Chromatography. T‘;‘Z IZEZo:bent usgd Ii)s a biological substance (called as

i ific stationary phases.
xﬁ?pigscand it has aysgecific affinity for other substance. These two substances are

1 . : irs: of adsorbent is attached to porous stationary phase
:;?ilzagllacfg mméziiilnngvﬁ’ig. Sur;}ilxt}tuq;: containing the other 'complemer}t of the adsorb.ent
(interacting pairs) is passed through stationary phase, se.lectlve separation occurs. Pmng
elution, the complementary part absorbed is collected in pure form by dissociating the
interacting pair with the help of changing the ionic strength o

alting protein solution, studies of plasma-

This technique is employed for the separation of en
acid, peptides, antibodies, antigens etc. This technig
biotechnology, biochemistry and microbiology.

SPECTROPHOTOMETERY

Crude drugs contain specfic
Phytoconstituents, for example al
drugs, helps in evaluation of dr
the capacity of certain m

group of phytoconsti

ol ugs. In spectroscopic analy

. Olecules to absorb vibrati

N : ation at s
equently employed in pharmaceutical analysis includz

nuclear magnetic re
: sonance

I‘I

kaloids of solanaceous drug

...............

sis, the basis of drug evaluation is
ecific wavelength. The techniques

s ultra- violet, visible, infra- red,

» Mass spectroscopy etc. The wavelength range available
re | o
ments extends from the short wavelength of ultra-violet through infra-
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auh CONTROL OF DRUGS OF NATURAL
e 5pectral range is roughly divig ORIGIN
L]

ped- m) , the near-infra d i :
?30 n a red (l.lu » nto the ul e T
&, tﬂ"i"l“ and vhl‘ble Speﬂ“"l::‘ 1000 cm-1) m\t:rtﬂh:t“‘m (185 -380 nm), the vis ib\e
r0SCO y of photons in the UV - vy PY = Ultraviolet mid- infra red ( 4000-400 cm™)
sPC 350—78011111) region. In thi sible re, - Viaible sp
rible : gion. In this region plon It uses light pectroscopy involves the
v . from ground state to the exe of “‘uc"““‘“vtwuﬂ in the UV ( 185-380 nm) and
xelted state | Tf\e nb::?rc‘f:{uml molecule undergoes
f on in the visible region

sitiof cts the col
v affects e colour of the che
mical in
volved

qirest
t v il'ls"l':““l-‘l'lt used in the ultraviolet - vy
ster. It measures the inte 't - visible spec
;..ht:f:‘;:c tensity of light hc!.um"'i';““)f of light panaiu;P:;::.:::"CI‘PY la called UV/Vis spectro-
8 hr.mittanﬂl‘- The basic parts of Pm.mcs through the sam ]Ig-‘ & sample ( 1) and eompr
;r.uL’Io a diffraction grating or 9 t'Pm:m\l»"lmlnmutn;r n-p. ¢ (10):The ratio 1 / Jo is called
e {d , detector . As weé‘t or monochromator to se are a light source, a holder for the
Ii".':ml ‘“bc 1‘:11 instrument \1}11 o?ﬁﬁluit-umet“r can be Oitht?ra;?rt\e lthl'j differet wavelengihe £
sngle o< " ¢ he light pas gle beam or double beam Ina
e the sample. In d - passes through ; :
n‘m;:;nﬁie ﬂampls One bg“;l;l?sbeam g i thfliéﬂf isﬁa'::n Eltc c:: 36 i seRpin 4
ches S - am 1 n i
ii:ple. Some double beam instrl:lrsr?edpf y ;he reference ; the otII:er };eac;nw;gst;::r:;\sr:ﬁgiﬁz
:n g ref ce beam are measured at tt? ave th detectors (photodiodes) and the sample
< through 2 beam chopper which b(leoscell::i umlf . In other instruments the twd bOTC
. ne be i
suring the sample beam and the re‘cf\m at a time. The detector alternates
erence beam. Samples of UV/Vis

tween mea
otometery are Lo
s e CP:; s berymeasggcslt git;“ ]]Lllqmds although the absorbance of gases and even of
<phds . ples are typically placed in a transparent cell know as
graph of light absorbance versus

cuvette- An ultraviolet - visible spectrum is essentially a
“-avelengm in a range of ultraviolet or visible regions.

Uv - Visible _spectroscopy is now a days most widely used te
analysis. The variety of natural products of pharmaceutical importance
this technique- Following table comprises of some examples of the phy
can be analyzed by UV. - Visible spectroscopy.

Infra Red Spectroscopy - Infra red spectroscopy is the subset of spectroscopy that deals

Tt covers a range of technique the most

th infra red region of electromagnetic spectrum.
form of absorption spectroscopy- The infra red portion of the electromag-
- and far- infra red

A

be

it

ey R

k!
)

chnique’ in pharmaceutical
can be analyzed by
toconstituents that

:_:. PR ﬂq‘!

s

wi
common being a

e

netic spectrum is divided into three regions namely the near-, mid
named for their relation to the visible spectrum. The far- infra red (400-10 et lying adja-

cent to the microwave region has low energy and may be used for rotational spectroscopy-

The tnid: infra red (4000-400 m-') may be used t0 study the fundamental vibrations and
associated rotational - vibrational structure. The near -infra red (14000-4000 cm™) has higher
energy and can excite overtone OF harmonic vibrations. Of these regions, only the mid-
infra :'r'éd'i'egion' is- commonly used'in the analysis of drugs and pharmaceuticals.

Tfﬁq rteéhm ue -is-basgd;Upon the simple fact that a chemical substance shows marked
selecﬁx;é;'abﬁ"éﬁ&,ﬁicin‘*iﬁi e infra red region. After absorption of IR radiations the molecules
of a Chemicai étffﬁéféﬁééjvibrate at many rates of vibration giving rise to close.- packed
absorption bands called as IR absorption gpectrum which may extend over a Wl.de. w;::.-
length range. Various bands present in LR spectrum correspond tc; ]’:c;ne Chatizieglfs:cche I:{-
tional groups and bonds present in chemical substance Thus, an LR spec
cal substance is a finger print for its identification:

- ——
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LR spectrophotometers may be single or double beam instruments.The main parts of

LR spectrophotometers are radiation source, monochromators, sample cells and detectors.

Fourier transform spectrophotometer is the latest advancement in the field of LR. spectros-

copy. Fourier transform spectroscopy is a measurement technique whereby spectra are col-

lected based on measurement of the temporal coherence of a radioactive source using time
domain measurements of the electromagnetic radiation or other type of radiation.

Infra red spectroscopy is generally used in the identification of the functional group of

biomolecules thus ajdixllg m their structure elucidation. This identification has been extended

1€ Quantitative anglyse;
@d quinine) is feasible, g
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Mﬁw she
Fluodil:“:l:; form ‘L}i k“-::::::i:.:;u;n of emilssion of |y
:'.\"iml:::"blim\ of L,‘N / Visible ml.lit;‘l‘i‘\‘x‘:tzh?c“‘\\?u. Thae li,‘wl;:ii:.‘m: "-;,“h“m by substances due to
{h“‘l;“, g et v,\-cucd state . As this “lm;\ ;nunun transttion u‘l l-'.“.l.‘nﬂ“ of fluorlmetry In thnt
S dition and returns to “h\}‘ll‘{ !‘*.nm stable 1 l‘mlh: '."1 clrony from ninglet ground
diations when electrons ““‘d'“ ‘l‘\l ound stale, The s “{ unergy 0 the fors of LY
{s the principle of 1:]1‘“1‘1““\&.},1\ l.rmmlllun from nh:tvlv- or mensurement of T
Y+ Fluorescence tn the :;l::-l:::(:\l:‘:\d; uln{lt' u; nl‘np,lul{
' phe wmon of emission 0

hl.,'l‘t.! iS ll‘ 5 Y X
illl l s ilit n h'.““\ Hl‘\}"\lvl [ 4] 'U.:I‘Lll
v d X thlt‘ l“ Hh\ i
r‘h‘l Wlnln\l.‘ !tln’ll!.

r-l‘i‘ P wents used for

a e instrty s used for the me .

r”“',: ,;mnl‘l“‘“l.\' used ”‘“u‘im.:lif:f:‘"‘"““‘“ of fluorescence are kne -
8 are (1) Single beam ((i\lcn'? flm‘n-i:‘n:;‘vrl(l;;;hl?;:i::i:ta

st aple
yist gt
1 i"‘_\d !'. 1
et state
, whent

L o .
'rhl.n:“(tﬁncr) fluorimeter
b i
rotluorimeter (Double by m
eam). They consist of source of light (lamp), filter and

111) - }
‘lﬂtc'l:‘" t‘ll‘llE,lL L\‘Lllh ll“ti lll"[\f‘“vn.- 1., Il 1 l

chto™ ' isible rad
< visible radiation a nd L :
g ans y o,
ansmils UV radiation which excites the molecules present
a secondary filter and @

181.1?‘-‘

ina Jle cell. The cmitt_.ed radiations are measured at 90" by usi
deh‘f“‘r' Double bu;{ll:l.:l. t'l“'L‘l“ f‘luorimctcr is similar tc.l‘n «ﬁn *luyb“‘m“g ‘ d
jent peams from :1- mng}e hghl-.som'ce pass through ‘pri?n'w u;m .C-XC?Ft l}ml';,llhu lw? ,:.:’C‘-
either sample Of r;tiztél;:ﬁji?m??m The emitted mdiation‘-'. :l)’(ron'tt-::x:iﬁ: l:::t-rgf::::;cs P't::'\%
5 ar S g A { ass
(double be):,mj: ;Ltlhg“:i-'pl 0}11@08 response combinedly on a detector. In
primary filter is replaced by oxcitation monochroma-
incident beam is

\‘emrately throug
'. -tmf[uorimeter

by emission monochromator. The

plitter. The advantage of

:ar and the secondary filter is replaced
it into sample and reference beam by using beam 8
and there is rapid scanning.
luorescence and for this

spl : . 50 =
trofluorimeter 15 that it is sensitive and provides accuracy
ur lamp Orf

t rich in short wavelength is very active in producing f
om mercury vapo

g% &l

= - 2
erres ——

Ligh
reason strong altraviolet light (which can be obtained fr
duces fluorescence in many substances which do not visibly fluoresce in
itable filter which climinates visible

th. Under fluo-

t blue ones. Many alkaloids
(light blue), berberine (yel-
appearance whereas
tensely yellow with
fixed oil and

gusten arc) pro
light. Fluorescence lamps ar
radiation from Jamp and trasmits
rescent light cinchona bark shows yellow p
evaluated qualitatively shows distinct colour
Jow) and emetine (orange). Ipecac root produces
the hydrastis rhizome shines golden yellow. Slices of calumba appear in
the cambium and phloem distinguished by their dark green colour. In general
fat fluoresce least, waxes more strongly and mineral oils (paraffins) most of all.
The quantitative fluorescenc 0 possible. This technique utilizes the fluo-
is a fluorimeter OF

e analysis is als
rescence produced by a compound in UV light. The instrument usgd .
plant extracts it tant to note that @) the substance bemg

e usually fitted with su

ultraviolet radiation
atches and few ligh

for eg aconitine
a brightly luminous

of desired waveleng

spectrofluorimeter. With is impor
determined is the only one in the solution producing 3 fluorescence at the measured wave-
length. (ii) there are no substances In the solution which absorb light at the wavelength of
the fluorescence. Quinine can be assayed by the measurerpent 'OE the ﬂ_morescence (366 nam)
produced by irradiation of the alkaloid in dilute sulphuric acid solution of about 450 nm.
Alexandrian senna has been assayed by the measurement qf the fluorescence pmd}meg };n
Borntrager’s reaction. The hydrast'me content of hydrashs root may be dgtegnune ‘ 3(;1
oxidizing an extract of drug with nitric acid. Emetine and papaverne may be et?rnum.a
and noscapine after oxidation with

fluorimetrically after oxidation with acid permaﬂgﬁnﬂte

. |
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.« the esence of 1o
trt:»ﬁc"}jg:3 15iun theag;eﬁc Teso. gtf";;d‘v’" d
ig abs n ¥
Kipy .col’g'n'c)l:l energY c;sned : Er::: % C"‘uedg azm. 1:5'0‘14' 55 ©
er- sulphate: tic Res “’"ffr? iOfiqli”died :3 Studied tchalled s 1‘11;;’ 35 Cl etc of 72 n
Nuclear M:g;ﬁm’ level wlzl-'lyd ogcl‘g 3 1 etct;ﬂ) 1tself 15 1H, 13C610 14 N, 2H et CofﬂI{; w
changl.-;:‘. .‘l;l f;:; I\thn a P“‘:::::‘[U 13 ’} lgdrbg(_, (Pr‘lctra for le]_glli-rke ’ 1 rir:ciple of NMR Oﬂﬁoﬂ
nmgm:u;: IE) When uthc; study of Ui(ve NM.R s%ther nuc! gutio n. The PT ts OWN axis. By fetﬁ nts
e (:lf}\’ in practice Iiub 1ich onlye %lis s ufl?‘:"'harge distr;nber spin its 10“"“"L ada and 501\"6/ L
Commoniy. 1d mass i a1 charg trica ass nu ing on 1 lled as pre- y
Nuclei with 0¢¢ assymeltric of sy™P" " i odd jeus SPI™ ney calec P e '
. they have a8 cause us Wi uclet= equé etic fielg pS
because theY "0 ctra be nucle® " 10), € it with 2 the magh
ot give N.M{h:tps'l“y proton Zgnetic field ssional orP? In this state netic field. When Ygtall
spectroSCOPY ¥ an external TOR, o in preces” nd state: lied mas is equal to g
= s tion . 5
:ht: ;Ippln..ﬂhm 01;. :;‘ cr'eated re };lil:-fjwn 5 gtll'fe extefnauy pghed frequency (;Ed be% in
magnetic nmme!::c)h This st?t.e i ligﬂed th od and when ap o gnal-is reco?f an ”
\*c:]'OITal freque 5 fnuClel is a is li and a NMR receiver / detec~ 1th
f::qed by the spin Sf a diofre n‘}yene gy occurs RF transmj_tter; RFency is kept con- ‘:;16 cY
cars= < the form Hon O are & diofrequ E
ergy in t . absorp _ one ;ce the radiOirei achieve. In c
e:ecessionﬂl {.requenCY At the mam (0] gen I PraCtl-CE erf;a is dlfflcu].t to b d
P In any NMR il-ls'tml:necler d sample jed since Vice ¥ the nature, tyPe B e et a5 W'
n r ri i ¢
or, weep BNt (gt field 1® VE o mpounds for e 0 4 ot contain hydro used
v sm;lt and the length © o analyze the orgd ore the solvent us (D,0), carbon tetrachloride Jiffe
J:; ectroscopy 88wl 0 en), therf:' erated water 2 ”
A NMR sp ¢ protons (HY drog d are like Deut form (CDCla) etc reve
t."{l Enmonmen;{znfi the solvents II;S?)D) Deuterated chloro - f molecular structure espe- P o
3 gen atoms. ethanol (CD;Y-7 .- the elucidation O N in the deter- '
if ¢ Fccm) Deiuterated m ively used in several apphcathI\S . or ¢
i . is extensive .on. It also have ificity of the analysis. ;
i NMR spectroscopy and conﬁgurahon'.l ixtures because of specificity kny as
i cially the stereochemlsffé’ minor components in mix al analysis. The use of NMR best known
" ] : it i C J . = L\d l; 1-
(] mination of imp url-z‘;i‘:il;icaﬁon test in Ph_arma-ceu?MRI ) for medical diagnosis and Im
i . Employedlfior'ls magnetic resonance ek s upled with mass spectrometer . The quan- %
# to general public 1 tines. NMR can also be coup . The assay of components for m
{  croscopy in research setting ed by NMR spectroscopy be quanti-
7 titative analysis can also be pedape t without separation of components can be qua
e; single component o mulncompom‘i]“ omponent is identified and the peak area / height e
.. e C i
tatively measured. Specific per::lk ;o;rfgcusing Etandard and sample and the quantity can be t
/ : 0 : :
ratio given by integral value is th determination can be done from the proportion of hy 1
estimated. Surfactant chain length de

y p

the proportion of olefinic protons.

Mass Spectrometry - The mass spectrometry principle consist of ionizing chemical cc;\rr}-
pounds to generate charged molecules or molecule fragments and measurement of their

‘mass to charge ratio (m / e). In the techni
investigation is bombarded with a beam
fonic fragments of the original s
then separated accord
is a record of infor
dances. MS instry

_l¥

que of mass spectrometry the compounds under

of electrons which produce an ionic molecule or
pecies. The resulting arrangement of charged particles is
ling to their masses. The spectrum produced known as mass spectrum
mation regarding various masses produced and their relative abun-
ment consist of three modules ; an ion source which splits the sample
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.:::-.‘. S8 LIT
[ Gu‘a *to ions ; a ma RAL
By mﬂlef“ieﬁc field and a detector );:;!r Which sortg o N
1er1n u.aﬂ"iadges data for Calcu]ating the 1;;?1 1nQaSUrES the iong by their .
1 . <Dy e m e g i
r@SQf ?f" Mass gpectrum is an analytica) Ndanceg of ead:’?flue of an in, di:::ﬁs by applymg elec-
MR, cure Of molecule. It is also uscedh:‘:h“i':lue i Py T quantity and thus
H : . 3 &) ch i .
! ICtrQ 5!1‘::11 ] A mass spectrometer is algq O determing dw[?rovldes information ;
et o important enhancement ¢ useful to inye ectly  the moeleyl regarding the
1 @t:; Wor »{s gpectrometry is using it inci the masg reso;?-hgate reaction ml‘;‘(::: ng;“ of com-
of ™ bination is ga andem wj Ing and re and in tracer
.TMR e com n 1s gas chromatogy with chromatg mass determining capabilities
" By, g O I used technique is liquid ch 8raphy - mass graphic separation techni
1d a ]1\011') GC‘MS il‘l that t-he n_‘Obrl?lnﬂ?;tOgraphy R mq:ﬁpectrometry (GC"MS} A?\(;the?u:(;ﬂ?
1S . € phase is | ass spectro : 3
Ore. f‘; vents instead of gas. Another Employecel 1s liquid usually a ;it;y (LC-MS). LC-MS dif-
lelg : mass SPec trometry ( IMS/MS), technique with Ms e re of water and organic
{‘En ; X - Ray Diffraction- This method ig p ; e lon mobility spectrom-
to llography is used to determi is based on scatter :
J};iaof %(-rays strikes a crystal I;Egestc}::tarrangements ;;e;:;\gl; iv)i(tﬁs by crystals. X-ray
-y e - a - -
€c. and intensities of these scattered beams arihmto many different direcﬁonscr%igk?hwmc‘q a
mn- hin the crystal is produced. F a three dimensional pi e Gener
In with tal as well as their ch “Tom this electron densi picture of density of electrons _ __
d g many material chemical bonds can be determtyint:; s pobitings of atams =
: ince ials can - i}
O- Sﬁl varigus inorgani form crystals such as salts, metals, mi : i
1 as well as : ganic, organic and biological sl als, minerals, serfuconductors W
e used to determine the size of atoms, length and type of Che'cu.es. This method is commonly A%
gifferences among various materials especially mineral emical bonds and the atomic scale 1§
>- | reveal the structure and functioning of many biOlOgiE;]l ;a;ldmalloys. It dis also employed to 14
olecules including vitamins, drugs '
r ! r \

nucleic acid
ot tim :;Jéi?a?ssghilA._ X-ray crystal structure can also account for unusual
, shed light on chemical interactions and processes Or S€Ive

25 the basis for a designing pharmaceuticals against diseases.

) Immu_noassays- Thes'e assays are highly sensitive and very specific and now devel-
oped as a powerful analytical tool for the quantitative determination of many compounds

in biological fluids.
(i) Radioimmunoassay (RIA) :-Itisas

- roteins and
or elastic proper

ensitive method and depends upon the highly

¢ reactions of antibodies to certain antigens. This technique was introduced in 1960

by Berson and Yalow as an assay for the concentration of insulin in plasma. Owing t0 the

work of Weiler, Zenk and colleagues in 1976, this method has been successfully applied to

plant medicinals. There are various modifications of the technique and the saturation method
es (below MW 1000) con-

has been developed for phytoanalysis. Usually the small molecules (&
stituting the secondary plant metabolites are not involved in such immuno responses but

when bound covalently to protein carriers or haptens they do become immunogenic. 1f such
belled condition (e 3H- or - labelled) with a known specific

a hapten is prepared in the la pec
| activity, mixed with an unknown amount of unlabelled hapten and a(?u:_led to a limited
¢ a serum then there will be competition between the

amount of antibody in the form O - compe! - .
labelled and unlabglled antigen for the restricted number of binding sites available. This
e can be separated and a

' Jetermination of
results in some bound and unbo

und hapten. Thes
radioactivity in either fraction Wi a standard curve enables the amount of
unlabelled antigen to be calculated

specifi

th reference to L / .
The antiserum is raised In suitable animals.
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A : 4 that ad the proce

The advantage of Radio {mmunonssdy I8 | eacts can be edot? plants an nundred of
quired. Relatively crude unprm::c:l!wd o Wy, the large NU ber | assays € e performed
mechanized. It is an efficient tool for analy ith perbarium n'.mtc}l::‘e:amina - on of individual
specimens can be assayed in a single daY: 7L ipjjgrams o dated. The clinical applica-

irus, early cancer

on the samples ranging from 0.5 m‘g o few ohe A
plants, structures as small a8 anther ¥ ;:1 o ement of peptic ul.

tions of RIA are like drug detection,
detection, measurement of growth k _ h syme linked
cers ete 8 (ELISA} - In the en#Jy e
d immunosorbcnt as;?]{zed antibody takes place with a modi-
o 4 to it. The release of

(ii) Enzyme- linke
pctmon an enz ne boun -
, : of enzyme activity en-

immum.\turbl,‘t‘lt assay, com 1 s that ha
fied form of t:oll‘l}'toulu'l under analysts t and determination ..
s very sensitive for
pillion range and

pinding site . s
mmwund - enzyme complex from DIN< :th RIA this method 1
Jution to be quantified - Anw in the parts per

ables the original ) :
1kaloid retronecine

e.g. the pyrolizidine a clx
one sclerotium of ergot can pe identified

BIOLOGICAL EVALUATION

The drugs which cannot
Biological evaluation is a

an :
gereening 1o
levels, diagnosis a1

e MV RRY

ormo ne

be evaluated by physical or chemical means are subjected for
lso done for the confirmation of therapeutic
ency of crude drug or its

The biological activity is represen

ﬁ A biological evaluation.
B~ activity of raw material and finished products. When the pot
- I3 preparation is estimated by measuring its effect on living organisms like bacteria, animal
g [:: { tissue or entire animal it is termed as bioassay- The bioassay methods are of three types — (i)
- iZ : ; toxic (i) symptomatic and (iii) tissue method. In toxic and symptomatic methods the animals
= , are used whereas in tissue method the isolated organ or tissue are used.
: ted in units called as International Units (LU). Some

of the examples of biological activity contained in each LU of few drugs are listed bel
ow:-

0 ot anpi®s or i
\i gi 1 LU is contained in 76 mg of i
\ o : : g of standard preparation.
, x ‘\;'lltamm g— 11U is present in 0.344 ug of standard pr(fparation
r Somtanune - th; 1LUis c}?ln;amed in 0.025 ug of standard preparati-on
[ ) drugs which are subjected to bi i .
ics and natur Xh _ oassay are like cardi i i
natural pesticides. In evaluation / standardization of hggscd%gcoades’ s
- gs assessment of

biological efﬁcacy i e
¢ is found to be most assuming method. Tl
for bIOIOgi al evaluation :- r g ethod. e f(JHOW‘ l'I'lg methods d
G are use

(i) Antipyretic activity

(u) Anti- inflammatory activity
(‘m) Hypoglycaemic activity
(iv) Antiulcer activity
(v) Analgesic activity
(vi) Microbiological assays

(vii) Cardia
i ¢ activity :-
Ye;i Fm frog, cat or pig);on =i
vili) Anthelming: ‘
earthwormg,nﬂmmmtIC activity :- Anthelm;
. elmmﬁc drugs such as male fern are bioassay d
ed on

S 1 - i' _t ] .
a.
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‘derivative an

~ copyranose derivative

' mg./kg. and rats- 80 mg./kg. ) @
ethods usin

LITY CONTROL OF DRygg
OF
A

a/uﬁ,.’—
(i) The bitlter drugs liw

i e : RA .

pereas CAPS and ginger %:m“‘n, chir, ~ORiciy
(4 Antipyretic activity . b evaluat“ and qq B
- For t ated fOr asain can b A m, -. : .I
¢ evaluated by bitter v 1

e, er value

poth SEXES and of diffe esti
E abbits are placed in Cagegent strainsn‘% the antip Un.g,ency valu
mserted into the rectum, Ra]:l};}d thermocgh a bodyrf\:lci Activity rapb
T i u e ts 2

1111 kg- contalning 0.2 ug of ts are allow Ples Conne ght bﬂtween 33 are used. Rabbits
rabbit- After one hour the te li Opolysa ed to adg tCted with an aut to 5 kg. are used.
ecously: Body temperature fst comPOundicl}a‘:ide isi;n-::) the cages ‘fm-ﬁé?\at‘c recorder are

ure for at least 0.5° C for mo MOnitoreq fgrm}eqed int}o i;fd mtra"eflousl‘; ?:tu r.“'f'hen s

= . re e Y 0

pefore administration of the teg tthan half an at():fagt 3 homstazbét either orally or :uzg tc;f
Compou T as ¢ - ecrease of )

l'ld i ompa‘red With o bOdy tempera-

the tem P

perature value

G Anti-inflammatory activi B
. ide
e rd to be the positive response.

paw oedema method :
- The vri
is the reduction of 1 Princip]
oc € un ;
al oedema i“duCe?le;Illy;ntg the'testing of anti-infl

. 1 extracted from ducer j Tat paw by injecti i-inflammatory ac-
ride © the red seaweed Chopgrn - Eoo 2 Y injecting irritant and inflam-
ondrus crispus, For t‘:::ils a sulphated polysaccha-

: ng the anti- inflamm:
atory

activity male or female rats with

. i bod .
smrved overnight. To insure unif . Yy weight fro
tubes (control) or the test dru ld?rm hydration the ,_.;:1 i to 150 gms are used. Rats are

d by sub 18 dissolved in s are given 5 ml of
challenged Dy su cutaneous injection of the same volume. Affer thii water by stomach
plantar side of the left hind paw. The o 0.‘1_ ml. of 1% w/v 50‘1uti(: t‘;uxfy minutes rats are
lus and immqrsed in mercur paw 15 marked with ink at'theol ctregpenan inta
h i ) y up to this mark. T : evel of lateral malleo-

Plethys er. just after the injection and th . The paw volume is measured b
solume after 3 or 6 hours is calculated as pe en every after an hour. The increase of Pa\{r
immediately a fter injection of irritant for Ie)aztlzlent::.ge compared with the volume measured
Jess oedema. The difterenie of averige valies 1l:';lh.,v‘x‘:j;ftf:c‘ti:vel)fd’n'eatedl animals show much
¥ . . n treated anim
is Ca?f)ls;;ed f01; each time interval and statistically evaluated.- A, SOBER A

iii) Hypoglycaemic activity :- Generall

.. : y the plant extract - :

activity are like Karela ( Momordica charantia), Fenugreek (Trizﬁfﬁﬁﬁﬁﬁeﬁﬁﬁﬁﬁmm

! o = , Jamun
( Syzigium cumz'm) and_Gtoxdmar (Gymnema sylvestre). For testing the hypoglycaemic activity
experimental diabetes is induced in animals by streptozocin or alloxan. Alloxan is an urea
d its suitable dose induces moderate diabetes ( fasting- blood sugar levels 180-
herbal drug extracts are tested. Streptozocin is an nitrourcido glu-

which also induces diabetes. .
animals are fasted and

with plant extract glucose loading is given or

is carried out. Animals'employ'ed for this activity are rabbits,

gle injectable dose (140-180 mg/kg) is given to all types of
s diabetes

rats or mice. Alloxan in a sin (140180 me/A8) B e
animals in marginal ear vein of rabbit 0r intraperitonea y in mice or rats. :
; d 2 days in mice or rats. Streptozocin 11 a single oral dose (mice -150
> v thin Ato 7 days - The blood glucose levels

in 7 days in rabbits
xidase OF ortho-toluidine. Glucose
the insulin level is

i i lucose ©
m & . S
s measure lucose level. gometime

» whether glucose jtself or plant extracts are
' s mmuNoassay (RIA)

mployed-t
test tO find out . elf
liirg:: Ctz produce hypoglycaermc offect. Radio

250 mg/ml) and then

Before treatment
then glucose tolerance test

are measured by two C
autoanalysers are also e
m.easured in glucose to
stimulating insulin secre

L -

Scanned by CamScanner



J
a )
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29
AP
AL bl.‘nt n‘qsnyﬂ (E i k of ceC
and Enzyme linked immunosor ' & tesp onsible fo g5 Plal‘\t dI_'ugs ! ?15 .
of insulin levels. .. The factor Whjclg [:l A anti.inﬂammatory o’ ate (obtamefi stOPCt
(iv) Anti-ulcer ““fll:y"llcnlml and non S.U;yoscinez atropin® a{;ntgdrug , the ety 9 5"{0 ‘
stress (physical and :_ucnta " nic are litll“’"ict'-_ulcer activity fap
: used as anti-ulceroEe Lo o the at u ; ; i1
that anl Bbage juice). For testing t1 pody weights orally), aspi- av
‘hite cabbage $ .o apentss i ; ¢
f;?i?:c:*:i lb;' anyone of the following ;ﬁce by alcohol (tlmiﬁ:tghacm and serotonin(® I:IT). sﬂctf
Chemicals - The ulcer can be ;;1)’) pre nisolone end ° used imal is immobiliseq ‘;10‘-L
o sjoht, orally/r ; are L i '
rin(200 mg./kg- bodY welght, & mobilisation 2% i%l Animal used 18 male wistar rat or pa?
Stress :- The stimuli 51{(:11 az'ﬁ?aine petween o ;ef{‘
2 cage and temperature 18 mal llowing . . v
;nm;;::%el; The ar{)imals are grouP‘fd as fo Csl‘-lt
Those treated with normal sal’me'- re or ulcero genic -Stress,procedure?. ' w
Those treated with ulcerogen in sa - e stress) p_lant extracts 1 suitable dose, 5_E
with ulcerogen (chert! .cal or stress) a known anti-
Test groups- Along sth ulcerogen (chemical O
Standard reference group- AJEICIEII:’ . et
ulcer drug such as quOTE o e s' After one hour the animals are sacrificed and the ;
The ulcers are induced by UIC?rogie:dl;ced ulcer) are given a slit along the curvature to T
, é - e, & :
(for histamin metimes gastric acid is also measured so for this "

stomach or duodenum
asses the damage cause
purpose before slitting alon
and collected . The damage catt
measured by ulcer index. Ulcer in
No damage

ed and contents are drained

d due to ulcer. 5
ulcer agentis |

is ligat
the curvature the stomach is ligate .
0 sed by ulcer and protection given by anti-

dex is expressed on simpler scale as-

0 =
1 = Redness of mucosa

2 = Erosion of mucosa

3 = Ulceration

In elaborate ways the ulcer index is expressed as :-

0 = Absence of ulcer -

1 Slightly dispersed and haemorrhagic ulcers (less than 2 mm in length)
2 = One ulcer upto 5 mm in length -
3 = More than vne ulcer :
4 = One ulcer above 5 mm in length

0 = Total ulceration and haemdrrhage

The further ulcer healing activi
£ b activity c : : '
as estimation of sialic acid contgnt andWD;]ILb;eiiifliz}tjifI? PRI e e e
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LITY GONTROL OF DRUGS OF NATURAL
o}

o’ Analgesic activity RIGLIEI

ac : either

1':JtlaP ' Theagi?:xeiﬁgtrl:tir ecorded before and aftfll: l;mg or jumping occurs is recorded by a

Subcﬂta“eous on of the test or standard % 60 and 90 minutes following oral or
rug.

5 ; : ) )
Tall lmmerf":lon test - Anlmals em 1

, weight from 170- Ployed for this te 5
o o O 70310 g o e 1, i o
e lower 5 ¢m part of tail is m g - They are allowed to adapt to the cages fgor hgalf an

pou™ temperature of 55°C. Withi arked and is immersed in a cup of fr h% filled water
havir aﬁme is recorded in 0 59,1 n few seconds rat reacts by wifhdravsisn ythe (:ail This
o fully. The reaction b units by stopwatch and after each detenflination tail is
drie care a.d il 1me 1S recorded before and PEI‘iOdicall £t ‘th Y
subC“taneous on of the test substance for e.g. 0.5, 1, 2, 3 4ya§d%r}$(1);r2r '1?11;2 cut

: immersion i :
off nn‘;e“?ift]il;liavvl timeot?flfn})i:.tghe Wl'—'h.drawl time of untreated animals is between 1 t0
5.55 - an 6 s is considered as a positive response.

Heffner's i:;lld i{le!sﬁ method :- {anmals employed for this method are male mice. The

control gr0UP st group consists of 7-10 mice. The test com ounds are administered
us ven ora :

subcufﬁne"f ly b Bivs ly to. fEEStEd animals. The drug is adI:ninistered 15, 30 or 60
n’lirlmes prot te;tﬁng' -An art_ell;}; clip is applied on the root of tail about 1 cm. fror;‘l the body
to induce P ef nln ce ”I(}lulc ly responds to this noxious stimulus by biting the clip or tail
near the location of clip. The time between stimulation onset and response is measured by
stopwatch.

(vi) Microbiological assays:- In this method the bacteria, yeast and moulds are em-
P]gyed for assaying antibiotics and few vitamins. The procedure employed in microbial
assay of antibiotics is divided into two broad categories:-

(A) Cylinder - Plate method or Cup Plate method :- The most commonly used method
for the assay of majority of important antibiotics is the cylinder plate method. This method
depends upon the diffusion of an antibiotic through a solidified agar layer to such an extent
as to give a 'Zone’ of inhibition around the cylinder (cups) containing the antibiotic solu-
tion. Thus the potency of antibiotic 18 determined by comparing the dose of the sample with
the dose of standard preparation necessary for producing a clear zone of inhibition of the

same Size.

(B) Turbidimetric method or Serial dilution method :- The turbidimetric assay of drug
potency is based on inhibition of microbial growth as indicated by the measurement of the
turbidity ( transmittance) of a suspension of a suitable microorganism in a fluid medium to
which has been added a graded amount of the test compounds. Changes in transmittance
produced by the tested compound are compared with those produced by known concen-

trations of standard.
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SL;:]‘I':IEIS COLLECTION, PROCESSING AND
- OF DRUGS OF NATURAL ORIGIN

There are certain drugs whj
omp, 159 ghula, cardamom, sa(;lf\rg;e obtained only from cultivated plants such as Indian
hich are derived f + Peppermint, lin
w rom both wilq seed, ginger etc. But there are few

| Theeme _
| cted a systematic cultivation of var; S
| E:Ub{g which are obtained from Wi(;d‘:rnr? utimedlcmal plants. Even though there are some
f rovides various advantages over their w{al ral sources but cultivation of medicinal plants
;! fm Jisted below- - s d sources. The various advantages of cultivation
| rovides the medicinal ‘| ; e :
| It(}:btained posses a gOOdPl?ln:s - c-rude drugs of better quality and purity. The crude
§ o i 2 quality with regard to colour, odour, taste, shape, and size.
The drugs contain appropriate quantiti . ’ , shape,
better t_}‘erépeﬁﬁc action. q ities of chemical constituents and therefore exerts a
| w2 lrlghe;ii’ll:;d of crude drugs. However it depends upon the collection of crude
§ g fﬂudl g OPEI'?tlor-\ - If the collection of drugs is performed by skilled labour
then higher yield can be maintained. For example the higher yield of latex* from poppy
capsules can only be maintained when it is collected by skilled labour.
It ensures a regular supply of crude drugs to the market and industries. Therefore it
also helps in the development of various types of industries. The cultivation of tea in Assam,

Tamilnadu ahd West Bengal has given rise to cottage and small scale industries.
Cultivation also helps in application of new scientific techniques like hybridization,

mutation** and polyploidy which ultimately provides a improved quality of crop.

. There are two methods of cul
SEXUAL METHOD (PROPAGATION FROM SEEDS) |
" Insexual method the plants are raised by propagating the seeds. These plants are known
as seedlings. Seeds whichl:l:e to be used for propagation should be of standard quality a.nd
they:should be free from disease, insects and extraneous material. They should posses high
Senmnatlonratelf the seeds are no: to be germinated in near future they should be stored

. Awlcnd.nulk”uwesccmcdby

- some plants. - ]
-** " A permancnt transmissible change in rial

the genetic mate
VNS R
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OGNOBY AND PHYTOCHEMIBTRY-

W pHARMAC _ -
In drled. Long, Htoragy of all seeds decreases the | o c
¢ not k e “urminnllun rate then apecial treatmenty -. otC i ©
he peed v the Hurml:mllun rate, For example soaking the ﬂ‘aﬁt ant
jh Increaset B Hmbufullic actd for A8 hrs, A more drastjy | jan

¢ 02% 1O utlond i ul hurle acld ¢.8: henbane seeds. Anothe, | 2o
Vo, :1 geeds are gonke the testa bY means of grindstone, Seedy | Gc;

method can be used I the par ;moval 0 in dark, normally thiourea is employeq i. e t
method rccummcmll-'tl “in higher temperature o I' 91563113‘
which do not germinate ; G
for ermination. _ | o
ADVE;NTAGES “l SEXUA::I- M:;:(:Ssed easily. ) \::::!W
Alings are cheap an ca . ;! . a8
;c:::::::: are strong and have 2 l(fmti::) e g B 7-ge bt

ruits). - { b

These plants produce heavil)’ (in e vegetative method cannot be employed., _ ttc-
It is a method of choice when any © o | e
DISADVANTAGES  pear as compared 0 ihe grafted plants. 0 -
These plants takes a Ionger 7€ wih and they yield less a5 compared to grafteq | {07
These plants are not uniform 10 the gro ; | P‘D\

plan ' ; roine influence of root stocks on scion. \l
It is not possible to avail the modifying 1 ) _ |

is not p inst the disease as compared t0 grafted plangs, o ol

These plants are less resistant aga
ASEXUAL METHOD . . _ o T .

In the asexual method: of vegetative propagation a _vegetatwe ;_)art is dztac:\eril f_er "he_ \
body of mother plant and this detached part grows up into a new independent P ant under

suitable conditions. These -method are — e FLEs
: e modified and buds are produced on.- \

Underground stems — The underground stems ar |

them which gradually grows up into new plants. _ s " i)
(2) Rhizome - Turmeric, Ginger g -
(b) Tuber — Potato ., ' : Sl
(c) Bulb — Onion : | A |

(d) Corm — Colchicum : =
Sub-aerial stems — The runner, stolon and sucker, sub-arieal stems give rise to new

plants e.g. mints, strawberry, valerian etc. _

0 C:xt.tlings - Sten;1 and root cuttings are taken from plants and put into moist soil where
ey strike root at the-base and develop adventiti i . s ';

Bnipieg e / p itious roots which grow into new plants.

(a) Stem cuttings - Sugr-.irtarie, Duranta etc.

(b) Root cuttings - Lemon, Citrus etc. -

Layering — : ' i
attacheg; tc: tﬁe pir;e;htl;lr::: hI(:(ii; t}::e Stzm-branch, which is to form a new plant, remain lt
from this horizontal pieces, ;che lefv egsge ~down SO_that;pE.lrl: of it lies along the ground and |
leaves from passing down to the ro tsarﬁ refnoved. This injury prevents the sugar made in. |
horizontal portion of the stem is cop t at.{s tow'ardls _the growing point of the plant. The
can be removed and planted elséw}?ered “-?lth soil and when it is well rooted, the branch |

G ere. It is practiced in plants like rose, lemon, jasmines |

\
1

'l.

etc,
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| brieﬂy discussed here -

much. Tea and coffee are C!

{IVATION, COLLECTION, PRy

ot Goot
Gootee ~ otee is slight -
the injured branch 183 nu’:‘gﬂ?

8 It differs from layering or y

t
far th’hi k i
ch are kept moist wi '
ett: w. th the e gro
or two when roots deve] helf Gf an earund but is bound u
Op at this then pot co p with wet earth, rags
Portion the brnncll‘\u:imng o g Sl
8 severed from the
parent

n
m]:nt and planted in soil. This method j
: . S practi;

ced in plants like orange, litchi, pomegranate

etc:
Grafting — In grafting two ¢
i ut surf,
5085 10 unite a nd grow together, The r:;itea of different but ¢
alled as scion Or graft. ed plant is known af;selly flah:ld plants are placed
stock and the portion cut off

is €
pudding — Budding is essenti
1 si
ch with many buds, a single 1;.a milar to graftin
,,early di.alpond shaped and isgmse‘;sec\ivhich is to be PE“JII:‘ild:\ifeedmi in so far that instead of a
20 days it is observed that the cambi in T- shaped incisic%n m da reananed. This poeice -
the bud has become a part of the ne um of the bud and the tock gr shock; Afer ghous =
e W plant. This method ig.p:azg}::g?‘vﬁ'::fether and that
. o in citrus species, roses
Aseptic method of micropro ’ ’
: pagation - Iti
Jants. In this method plants - S new meth i ici
are Yased in an aifcial medhon avies aseptc sondiion
onditions

P ;
from pieces of plants like single cells, e
: Is, embryo, seeds, sh i
' , shoot tips, root tips etc.

ADVANTAG ES OF VEGETATIVE PROPAGATION
The plant acquire quick maste
ov i :
plants. _ ry over their sunpundmgs by producing large number of

It is far more certain m ' %
ethod of producing new plants than that of seed propagation.

There. {310 vazistion between plant grown and the parent plant

Plants bear early as compared to seedling plants :
It is possible to avail the modifying influence of .root stocks on scio

These plants are more resistant against the disease as compared tor;eedlin lants
The seedless varieties of the fruits can be propagated e.g. lemon, grapes ei;cp -
The plants are uniform in size and yield more as compared to se'edling plan.ts

DISADVANTAGES
Due to over crowding
petition between the members of sam

of large number of plants near the parent plant, there is a severe
e species. Thus many plants become stunted and

com

weak.
There may be degeneration of

The organs used in vegetative
S AFEECTING CULTL

ich affects the cultivation 0

due to the lack of sexual stimulus.

the species
ans of propagation.

reproduction are Very poor me

VATION

¢ medicinal plants. These are

There are several factors wh
g the cultiv ation of medicinal

of temperature,
altitudes differ
arb, cinchona,
the chemical

ect

 Altitude - Altitude is an ¢ factor which aff .
' i sea level there aré changes in values
Jituda abers tion at different

plants, With an increase in a ese changes Ve eta
these cha
tc. Due to 000-2000 meters. Rhub

humidity, solar radiation € ititude of 1
1t1vated atana o Altitude also affects

jon for €

importaﬁ

tragacanth also requires elevat
.-';
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D PHYTOM

] £ £l t ;
p PHASE s e berer yield 0 N | id
ample P i des. The DI S pepperMintany | 69

: : ex alti il content O =
S S e e : 4 it lants- For t do T with th . ts
S edicinal P tor or 2 conite :ven below along Ry 0
composition of mrins near the €442 alkaloids ‘?f :l plants are g1V f’la efha;
t

d th e |
i}rllﬁzsaexsl vg)tilrealﬁmde wh;re;:ess of few medi 5 " fp::; ja
thyme decreases: The ExatF Altitude(MEt=S | ¢ ateﬂ
altitiudes- 2500_4000 ; - ﬂ:' ciefy
1600-3000 P P gov"
1000-3500 - for -
800-1200
up to 1300
up to 600
up to 900
wth and metabolism_ y,
ts the plant 87% g,
erature Profoundlylflfff:s the activity of enzymes which intury
Temperature = T?Trlgnspiration and reg ?:af temperature both on cold and hot side !
also affects fheh"aleggical processes- E"“emej h each species has become adapted to j; d
regulates the phys ¢ medicinal plants- Althoug ple to exist in considerable range o | ok
affects the quality Of I t, plants are frequ";ntly = are mentioned below along wity, cohé
own natural enVerHHtf“ . xI;mpIBS of medicinal plants th — clay
temperature. Somea‘:‘f e :eqUired for their optimum grow . are
. r |
their temperature rang Temperature range Q) '
—— 20-30
Dighall 2240 ‘.
PEC 1 .
Cinchona 100
Rauwolfia 10-40
] Rainfall - Different regions of earth receive'dlffercnf quan'tltlesf of -ramfall depending
: upon geographical features. The quantity, duration and intensity o ram.fall regulates the
|l{ plant life. The effects of rainfall on vegetation must be considered in relation to the annual
rainfall, its distribution throughout the year and its effects related to the water holding t

| capacity of the soil. Majority of the plants need sufficient amount of rainfall for the growth.

Excessive or less rainfall affects the plant life and constituents of the plant. For example in

- Cassia angustifolia it has been proved that short term drought increases the concentration of
sennosides A and B but in longer term it causes loss of biomass.

Day- ]e:.ngth' and radiation characteristics - Light plays an important role in
photosynthesis. Light also regulates carbondioxide and oxygen exchange between plants
and atmosphere. Plants vary in both the amount and i i i i '

66t fn o il deterryings 1 and intensity of light which they require.
bellad -ermines the content of constituents. For example in cinchona and

onna a full sunshine gives a hj h

are many plants which im'bite ﬂa Sher COntE_nt of alkaloids as compared to shade. There
should be considered carefull %Wf o Only-m e e
variation in the Proportion of szcoedore plantmg the plant. Light also controls the daily

ndary metabolites. The type of radiation received by the

Orta.nt f it 1 (:
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u .
light r he given to light factor.
Soil is the medium in which root
# jve water and nutrients. All th
Plan matter (ii) the soil :

goil ~ .
grows, anchor the plants and from which the

. soil . :
organism and the or > l:\ave the following components; (i) the
ganic matter (iii) soil water and soil solution

Wi soil atmosphere. The min :
@ tislsthat constitute the soil. De;;ildParhdes such as sand, silt or clay are the primary
mate; of soil science has given diff Ing upon the size of mineral matter the International
soﬁiﬁ; - erent names to these mineral 'particles which are as
follO | ‘
: Name of particle
—Elay Diameter range

Silt Less then 0.002mm

Fine sand ' : 0.002 to 0.02mm

Coarse sand . g-oz to 0.2mm

Stones and Gravel Ai to 21211m

ove 2mm

Clay is formed as the f.mal -prOduct of weathering and through precipitation of aluminuim

d silicon salts .present in d}ssolved state in the soil moisture. It provides adhesive and

cohesive prf)pertle-s to the soil. The relative percentage of coarse sand, fine sand, silt and

day determunes soil texture. On the basis of the proportion of different sized particles soils
Jassified into different textural groups as follows —

are C
——
Textural group Relative proportion of different
sized mineral particles

Sandy soil 85% sand + 15% clay or silt or both
Loamy sand 70% sand + 30% clay or silt or both
Loam soil 50% sand + 50% clay or silt or both
Gilt 90% silt + 10% sand

oil is received from the dead bodies of plants and animals of all
tter is the chief source of mineral’s return to soil. The quantitjr
and availability of soil water to the plants is a great determining factor of the nature and
composition of vegetation of any place. Rain is the principal source of water for the soil. An
 ideal soil required for the plant growth should have half of the pores filled with water and

rest with air as good aeration stimulates the root development. _
The pH values of soil shows much correlations with the soil type, vegetation type thus

affecting plants growth, lime requi ement and mineral nutrition. i

The pH of the soil strongly
affects the microbial activities. The maximum nutrients are available to the plants in between
the pH range of 6.5 to 7.5.

Soil fertility is defined as the ca
balanced and adequate amount.

The organic matter in s
es and sizes. Organic ma

pacity of the soil to provide nutrition to the plants in
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TRY-|
RM ACOGNOSY AND PHYTOCHEMIS AL 5
ents for their growth and metabOhSm. daﬁ‘,a fﬂ
ts are classified into macronutrients ang ﬂtﬂ? v
n‘ q antities and micronutrients 10 traceg g A
B¢ agsiumy phosphorous, sulphur, ang f“"ﬂd PI-"
lciun‘l,i“pC gy molybdenum, iron, Manganesq M qr
oYy R n and oxygen are obtaj : :
PP y, Carbors hydroge Y8 Meq £ eqe:;o
; on
r t through the soil These elemants c:'alr} also by o
PE <id chemical fertihzershbecgu;e 5011 is unabjg e
. € g velopment €
ha : role in growth an X of ¢
o lied to the plants throtg lement has its oW ilizers containing nitro est®
supf liex  of plants. Each e For example fertl g gen P a
o cater the tu\,\ib{ ‘:.i ‘I::ency may cause disease- ct’he chemical constituents like alkaloidg A .
- sh1c . . ' .
plant mdl:h"f:z:of plants and et mﬂuetimr:zical fertilizers are Urea, DAP(Di ammoniug, Pﬂz
hcreases the SEE 2 S oommonly use che an
: . Is etc.LO tc
Jheeosides, ¥ olatile 01 . hos hate) etc. . ) )
a::;‘z?htute), NPK, and SSP(Single .supel' 1:’desilzed animal or plant species. The various types
a 1}’955 and t control -~ Pest 15 a?;nvirus fungi weeds, insects and non inect pests, caté
e g are l1Ke ’ 4 : . ]
f of pest W hich infests the plt;r: e growth and devel opment and produce d1se_ase which
These pests directly affects th P y ¢ crude drugs- Hence, control of pest 1S essential and
ultimately influences the quality and gheld o =5 de!
oy b i i tance.
and it should be given impor o lants are like virus, e :
Types of Pests - The various types of pests which infests the P g, ?g_:
: i ts.
weeds, insects and non insect pes . : - ]
Virus - Various types of virus causes disease 1l medlcma‘:l pl.ants. Strains f)f Cucum-ber
mosaic DiTus Causes disease in hyoscyamus whereas Tobacco mosaic vITUS, Tobacco ring spot virus d
and Cucumber mosaic Virus are Kknown to cause infection in digitalis. Potato Vn'}ls. -X causes
mosaic disease in potato in which inter-veinal mottling of leaves is common and it is followed 3
droop and wither. Banana virus- 1 causes bunchy top in ;

by necrosis. The affected leaves
banana which results in marginal chlorosis and curling of leaves and ultimately plant remains

stunted. The other commonly known viruses are Rugose leaf curl, Yellow vein mosaic, Distortion

mosaic, Graft transmissible virus etc. .
nown to cause disease in medicinal plants.

Fungi - The various types of fungi are k
Phytophthora erythrosceptica causes damping off in young seedlings and wilt in matured plants.

e e e s A
produces, leaf spot on datura. Urjnf rgesuhc::o}seaf'-?pm gn e
caioes leaf ilaht o, ez specieys ‘e onii produces rust and Cerscospora jasminicols
rust on gram and pea respectivel C;,;rs yees ciceris-arietini and Uromyces fabae produces
tikka disease in groundnut Pusari; cospora personata and Cerscospora arachidicola causes
and Fusarium oxysporum f. Ci:tbense e i f. udum, Fusarium oxysporum f. vasinfectr
causes stem rot in papaya and P}:afse;zs wilt in cotton and banana. Phythium aphanidermatu
other pathogenic fungj infest th o t.h ora infestans causes potato blight. Similary several
e medicinal plants and causes disease.
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" man) with the resul

Weedﬂ - A weed is an CE
; to the plants Undesir
dar ag® d water i angl thig Prob
atrien®® and water in all the p), om

. pac ’ and i S, on j
ﬂﬂgl" teria, VXIS d Insects n.t It als - mn aprj
funo ice of crude drugs. whi 8

an CCO, 108
; ; e
ptinus hirtellus (Beetles) attacks on g; toba petals and cocoa. Tinea pellionell
hania nilgirica at ginger, capsi Cco and capsi , “
attacks o Ppsicum psicum. Ptinus
N rauwolfia + Nutmeg and cereals. Planti fu:i Wit
» . ia virdicolis

and Diap
The other types of insect pests which
i ermi cau
Caterpﬂlar' t - grass-hoppers, spider > damage to medicinal pl 3 :
Non - insect pests — Non insect s, mites and locusts plants are like aphids,
. ates.t** - pests are classified i ’
: I(Ialt‘;erlt:xrt:;rate:?te};}- ates includes rabb;:siii]? to two groups viz. vertebrates™
o r;d gnawing i _re ike snails, crabs mite:.s and Ify’ rat, squirrel, pigs, hares and
cisor with whi 1 ematodes etc. Th
1 material of these anim ch they causes severe damage t Bt bhive
als causes contamination of dg : o stored crude drugs.
. of crude dru
The di &S-
fferent types of methods used to control the pest are

an
de
sharp 2
The feca
Methods of pest control -
briefly —

ltural method - It involves var
ghed whic
thod crops are grown alternatively.
now a days is crop improveme
y this technique hybrid varieties 0

ds. One of the method is that

ious types of metho
otation

djscussed
h removes the weeds and insects. Crop T

Agricu
ich fields are deeply plou
d. In this me
d which is common

Jant breeding. B
o disease and pest.

in wh
can also be followe

Another metho
a technique called as p
produced which are resistant t

Biological method — Biolog
insect, by another organism. This may be

nt. Tt is achieved by
f the plants are

jcal control brings about reduction in activity of pest mostly
biocidal or biostatic. In biocidal biological control
one organism kills the other while in biostatic the organism only inhibits the other. Biological
der which or practice whereby survival
ing Organism (except

trol is defined by Garrett as “any condition under’ rac
gen is reduced through the agency of any other 1iV
dence of the disease caused by

con
t that there is @ reduction in the inci

or activity of a patho

pathogen”.

+  Jtisawinged insect |
#  Animals having 2 spinal colwm?
##%  Apimals having 0o spinal colum®

‘_‘
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control

m of Blological

three ways =
ecies

ore one 8
predn

stes SO
tory on other.
one is P which i8 in short supply-
Competit pan PPIRETY LS ural methods but in abstractin
Compe alue of the BOIOBIE Ul g them S
their underlying “:::lhi?ist':;; : n};oﬁe py using P€ icides. Pesticidesi lare the chemicalg
e 165 st in sma concentrati
iv ; hemical gources ef = . ; ‘10ns,
are classified according t© type of orgat™ .VV'hICh they are effective vig /
jcides nematocides, cicides, denticides: pactericide etc.
Fungicides- These aré at destroy fu_ngl E Exax:nples are Chlorophenols
Azoxystrobir um chloride, Allyl alcohol etc. y
Kill the ins€c med as insecticides. Examples ar
Benzene hexachloride (BHC), He e
ethoxychlor etc. P

Bordeaux mixture,
Insecticides- Agents which
*D.D.T, D.D.E Godium a
eldrin, Aldrin, M
les are Sulphuric acid

Parathion, Malathion,
tachlor, Phorate, Demeton, Carbaryl, Di
Herbicides- The weed killers are term
et id etc.
dents. Examples are Strychnine, Red
Yellow phosphon)us etc.

Calcium arsenate, s
Rodenticides- These agents are destruc
Brodifacoum,

squill, Warfarin, Bromodiolone,

Mechanis
ps N

control operate
Antibiosis = wh

the other.
Exploitation = where

jon — the Organism

| contro

ts are ter

Al

= -—— -
————— e
e,

N
HC O OCHs " \} NEL :
A

/ \
_/ 0" 'NH

' Azoxystrobin

CN
Benomyl

—

Dichlorodipp,
phenyl trichloroe
oroethane
_ § a contact insectj
ctinsecticide and its use i a
_ s now a days generally discour -
ged.
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ST _.-.._Ozr OO—L:MO._._OZ i o
_ %\_&»\\ : vxoommm_za AND s
o R ORAGE o
DRuUGs

) CI=
(>
/_U:T_n:t_

OH
n=8,10,12,14,16,18 - \\\/\

Benzolbromine chloride Allryl alcohol
Q O i
Q' CHCH,COCH,
OH
Emlmqm: : ) Brodifacoum
S S o
O
HC2 /_A __u &-o—crzchs
ra mIAo
H.CO O | Imoo Hs— oM|O|o:~|oxw
NO gaﬁgo:
Parathion
. cl—C— Uﬁum
Cl
D.D.T.
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Cl
MethoxyCmOl’ \

ts by manual labour 1

Aldrin :
- tion of pes
the destructio F ¢ and trapping

i thod involves est! L
m’],!'Lg tk;:sh;mli;ue's used are hand-picking pruning urnin
: ; ants (flavoured with anise |

; ured attract ’
PPEd by placing flavo iner. These containers are 1

of pests. '
ing i be tra : d contai

Flying insects can o€ - w-dust in funnel shaped cO 1ex e

oil, rose oil Etccfl) mé;dtlﬁt:n?}' it these containers is easy bl;: it is very difficult to come
i in such 4 ' i aps.

gﬁlggeﬁssnke ats, rabbits etc. can be _trapped by using rat trap

PLANT GROWTH REGULATORS

The growth of plants is regulated by certain organic compounds which are presentin |
very small quantities. These are called growth regulators in the sense that they either pro- |
development and differentia ion in plants.

mote, inhibit or in some way modify the growth, de
The term plant hormones or phytohormones is applied for the growth regulators which is |
synthesized in one part of plant but which is responsible for a particular response at some |

other part (site) in that plant. It is transported or channelized through the plant body from
 its site of production to its site of action.

: Plant hormones belong to five groups viz. (i) auxins (ii) gibberellins (iii) cytokinins (iv)

: MSGSIC acid and its derivatives (v) ethylene. In general, the plant hormones regulate cell
Thea;ﬁine;tt,a;ell ﬁmsmn, cell differentiation, organogenesis, senescence and dormancy.

C v . i 5

these horI:nones ?t :1: i;ﬁo bee% recognized in plant tissue culture techniques. By using
possible to culture almost any part of the plant in vitro. Plant

- hormones are also y :
; seful in : . . :
of interest to Pharmacognosies?hancmg cell production of secondary metaboh_tes which are

Mechanical con
using different devices
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- Auxins deriv
Auxins” < e their n ,
e e gl in i S s

na n s H )
cog sI thetic auxins. eVelopmen, Tﬁ:::-i BXOUp of plang 1
an aral auxins- These are o are ormones and are a major
ced

Nat
- id (IAA), 4-chloro- j b
A Indoleacetje , o Y plant themge]

tic @ :
ac® se IAA is - c
1 of the- - the Principle 5 acid, indole -3. Ves and include like ;
s tic auxins- UXin, acetonitr e like indole- 3-
synthe ic ins- These haye sa itrile (IAN) and phen acec
ne

_3- butyric acid (IBA), 1- action
ind . thyloxyaCEtiC oo (NOA;'lapShthal S as that of nagyr
| 27 Srophenoxy acetic acid 2,4°D) -

Auxins pla?f an essential role j
es in plant life cycle. Some of t;:; coordination of man

¥ s aensi mportant ro] Y growth and behavioural pro-

[t stim nsiderable cel] ep] es of auxins are enumerated bel e

elow-

CEH waﬂ plashmty
Jt promotes growth of the root at
higher concentration.
(=4
It stimulates seed germination,

Auxins are res onsible f L
] s . Or morphogenetic effect and causes tissue diff e
Auxins help in production of parthenocarpic fruits S R

Auxins have a strong stimulating effe
. " " ct on. i : :
Jen grain germination, fertilization and fruit defeﬁg(;c::;;‘:e processes like flowering, pol-

z\rll a\i)}(lins and include like
s I-napthyl acetamide (NAD)
i ' N'dlmEth 1 dithi ’
chlorophenoxyacetic a}::iddttzh‘;o?%amate' o

ver IOW ’
y concentration and that of the shoot at

, amins p-reV.EI.'ll' preharvest fruit drop in apples, pear etc.

It exerts inhibitory effect on growth of the lateral buds which are present in the axil of
the .leaves present at the lower nodes. This inhibition of growth due to the influence of
auxin produced by the main growing stem apex is called apical dominance.

Synthetic auxins like IBA and NAA are used to accelerate the rooting of woody and
herbaceous cuttings. The promising results were obtained in Cinchona, Pinus, Coffea, Carica
and others species. 2,4-D and 2,4,5-T in higher concentrations are used as selective herbi-

cides or weed-killers in horticulture and agriculture. 2,4-D is particularly toxic to dicotyle-
donous plahts while in suitable concentration have little effect on monocotyledonous also.
It is therefore widely used to destroy dicotyledonous weeds such as dandelion and plan-
tain from grass lawns. The addition of IAA, NAA and 2,4-D in tissue culture techniques has
" a considerable effect on production of secondary m}t:.taboh;c;s. E;lg géifat'memag: issiiligt%i
iperi 1 n about 30-0U07 Incre
and young plants of Mentha piperita with NAA has show , e

oil content. The addition of 2/4-D stimulates the production of ubiquinone and Scop

tobacco cultures and solasodine content in Solanum eleagnifolium. Theresaéi aelso ;x;r;mp:isd
available when auxins inhibited the productio % ‘

n of secondary metabolite ! i ;
IAA inhibited similar to 2 4-D, the SYnthesis of anthocyanin In cell suspension CUIUIES &
carrot.
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Gibberellins- Gibberellin (GA) was first recognized in 1926 by a Japanese scientist

Erichi Kurosawa when he observed that in rice field certain seedlings grew very tall as
compared to the others. It was found by him that such extremely tall rice plants were
infected by the fungus Gibberella fujikuroi which resulted in “Bakanae” (foolish seedlings)
MMWMM M :M_m.. In 1985, Yabuta and Hayashi isolated a substance in crystalline form from
oy i hﬁ%ﬁ%@wﬂﬁ fujikoroi) which they called “gibberellin”. Gibberellins are
A Gl s o_._umm. s like leaves, shoots, roots, buds, root nodules, fruits, floral apices

. ellins ha o ced b :
fermentation op . mnm_m.m not been mwﬂ?mmﬁmm but can be produced by large scale
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" ymencousonn B
t more th
At Presel'l P than 120 o
now distinguished ag é‘:‘;erel]ins S T GE OF pR
GA2 o dent Hes
., GA3, o ifieq §
GA4, gar™

re
nd 7 ibberellic acid) j
"ied 2° B0 GA3 ) I almost. ey OA3,
Jlins are diterpeni ures of sively + GA7 o
io : 4 u R
d acids . ﬁd and ity gy f these GA3 (commonl
" - chmerci:ﬁ:t“re was finally d::\ 4
Y available. Chemi -
- Chemically,

¢ Mazor structural differepeq ? gibb
S lie § erellan
¢ gke
kelton containing the gibbane

nﬂ‘]ﬁgf.ing) and the presence
ﬂﬂm or {lbs(:nce of the sub&titu
a e
-lactone r:::; at positions 4a, 7, § (aibb
4a " + © \gibbane
H
Gibbane

H
CHs COOH CH,

Gibberellic acid

Functions of gibberellins-
e most characteristic action of gibberellin is that it causes cell elongation of stem in

Th
the intact plants and not in isolated sections.
he growth of the root, it rather inhibits the initiation of adven-

GA has little effect on t
fitious roots. _

It stimulates the development of seedless or parthenocarpic fruits.

It stimulates the cell division especially the division of cambial cells.

in breaking the dormancy.
s the growth of leaf. - . .

It counteracts the phenomenon of apical dominance which re
growth of lateral buds which are about ready to grow:

It is responsible for bolting in the rosette pl.ants ie i
from the rosette of leaves which ends in @ flowering axis e s
Daucas corota (carrot) and Brassica oleracea Var: Capitata (cabbage

conditions.

sible for flowering even under non - inductive :
| ' ' e 1h." i ’ an
It gives a positive results 1M dwarf maize test’ 2

It helps
sults in the stimulated

It promote
emergence of stem

us niger (henbane),
ane it is respon-

t helps in the
g. in Hyoscyam
. In henb

'qwarf pea test'- Brian (1956) in
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covered that app ?
Phinney (1956) in US "’ . utants’ to grow into tall p]'antg,
single gene nts which con

tain

England and
dwarf pea plants and :

4o seellins have been Ilﬂed to tred . f goi
Thegibberelit? solens specifl Gows (:o gﬂ%. The daily treatmern” .
dioactive glycost

) !
metabolites. With Anethum grave
sthum smm
content by up to 50% and with Anetl e in the con

purpured with gibbcrellin !ms sho ‘
lar results were obtaine it 3§ o of
Cassia angustifolia (Tinnevelly senn? T dry eight e ey

leaves but there was slight
vinca, rauwollia,

gibberellin to datura,
of alkaloid content. y tructure res
e .. are the compounds with a struc !
Cytakinms ucéﬁﬁgf ?ertokinesiS)- Cytokinins are also involved in other plant'pm.
angegrl?.l:gosfs;eand root morphogenesis: chloroplast maturation, 2 enlargemen , abollany b
1:13 release and senescence: These may be either natural or synthetic co-rnpoun ¥ o ac
Natural Cytokinins- Naturally occuring cytokinins are zeatin, N6 dimethyl amino pu- Addic
rine and N6 _2-isopentenyl aminopurine Zeatin is the most common form of natural occuring jon ¢
g cytokinin in plants today and it was isolated from corn (Zea mays). abscif
3!,' Synthetic Cytokinins- These include like kinetin, adenine, 6-benzyl adenine benzimida- koW
¥ sole and N.N1 -diphenyl urea. i Thou
'EI.' ' Kinetin was the first cytokinin discovered and so named because of the compounds P’oﬁ
o ability to promote cytokinesis (cell division). It was isolated by Miller, Folke Skoog and
a e i other members of the team in° 1955 at Wisconsin University USA, from old stock of nucleic i
g E‘ ! acid. It has also been obtained from coconut milk, apple fruit extract and many other plant S
= L"* extracts. Cl}emically., the substance was ic-lentified as 6- furfurylaminopurine (6- B'eCc
a 1’ furfuryladenine). The important functions of kinetin are- - rily
:i ‘}(ﬂ- It promotes cell division. . lost
{0 It supports and enhances the growth of callus for long period. L
'f It helps in expansion of foliage leaves and also cotyledonary leaves
_ It enhances protein synthesis and i . ¥
| [ . at the sam A
? ] teins. If amino acids are added to water containin etﬂ::n :r dicgeilses e i ol
| to collect i the troated portion : & eated leaves then amino acids tend
f d portion of the leaf. 5
| ;
g

but stimulates callus formation at the basal end

maturity it i
ty it prevents ageing by keeping the leaves green and fresh

gecodnary
e ollin, increased ¢ evolat:lleoﬂ
,ibberellin, incr a ¢ of Digitalis

nt). Application of gibberellin to
sennoside content of

The application of
d in the reduction

embling to adenine

It count e root- formatios ;
eracts the root- formation at the basal cut end of the cuttings treated with IAA

It overcomes agei
5 geing or senescence in le S o BF B
ents; priteiris nd OF B¢ ! aves i.e it inhibits breakdow '
< dontla I'Deulelinmtlhenllil;éle;i E’:;l:iev:fhm‘h are degraded as the leaf gets ofd Ill(i(:e:i}r ti\ej: Pllgl-f
viz in young stage it stimula : Ly
tes the growth while at

Kinetin has no eff,
ect on :
C5iokinun mre i s lpartheéoc.arp}’, abscission and flowering of rosetted plant
shown to promote the bios ptc;lyefl in tissue culture work. In cell culture th pa
j ynthesis of berberine (Thalictrum minus) and conde?r):s:gve been
' tannins

(Onobrychis viccifol;
: ccifolia). Th .
to increase slightly the :ellf:: C%ncentrahon of this hormone in Cassia angustifoli un
oside content of leaves and also enhances the d;f;Was fomily
, weight of
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Essiy

In opium they help ; G
. ots- P in ¢ AND
qh sllOte t. Leaves (:Jf the coffee lhe for atio STORAGE OF ;
Uy 0" 10% in their caffeine COEti;nt after kin‘ltc-,f clongateq DRUGS e
R up : Nt but e N treg Capsul i ik
SI{QI;I 4t this effectrfv-‘z:;n o d“"t:lo(;:cgnd reduce the alkaloid
Sy o S ransitory and pa iRt increase of
liy NH—CHp— & L 12 dape.
np 0 . 2 ~__.CH
iy O o ~ NH.CH—oH— /CHs
N dhe} it

Oy L = NCH,OH

| S D
Ung H NN
Y
0 . Kinetin = H
Uy Zeatin

(7]

promoting functions.

ABA is a naturally occuring compou P S
" nd . i
hich is partially produced via the pound in plants. It is a sesquiterpenoid (15-carbon)
P _ mevalonic pathway in chl
~ Because 1t 1S synthesized partially in the chloroplast, it y oroplasts and other plastids.
iy occurs in leaves. The produckion of plast, 1 makes- sense that biosynthesis prima-
y O ol deficeney: foadi a .ABA is enhanced in stress conditions like water
loss, minera Y, H000ING and injury. It is believed that biosynthesis occurs indi-
rectly through the production of carotenoids. -
Functions of Abscisic acid- The following are some of the physiological responses known
o be associated with abscisic acid- ' e
It stimulates the closure of stomata .

It inhibits shoot growth but do not have much a

growth of roots. :
It inhibits the gibberellin induced synth amylase and other hydrolytic enzymes.
seed dor-

umu

— 3

ffect on roots or may even promote

esis of a-
During maturation abscisic acid accumulates in many seeds and helps in

mancy. ot ]
It induces gene transcription especially for proteinase inhibitors in response to wound-

- ' ' i defense.
ing which may explain an apparent role in pathogen | ..
- The Othef sy:thetic growt orted are such as glyphosine, ancymidol,

inhibitors 1€ 3
piproctanyl bromide o phorﬁum choride,chromequat chloride, S, S,
romide,.

maleic hydrazide‘, Ehipeop .~ substances known as

i e . ide. A group of synthetic substan

zg;jggtyiiphospliorotnthioateand daminozide. A & I;ke e e e
actins is also a poten |

t inhibitor and it includes 1
butyl and 2,3,5- tri-iodobenzoic acid (TIBA).
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Abscisic acid (AbsclS . COOH pne. nt
WE of ¥
1 tY?e -
O e
4V c | e
cl CH,) CHs ' ! " . \ ('JE W 1
ot co0(CHz)s @ 3, 5-tri-iodobeonzoic acid) TiIBA | n the ~
Flurecol-buty! ' goba?
' d is the only member of its class. It i '1 P ybfid
) ous hormoneé and tubers. It is present in very less | ay !

n ripening ’ ~m. It is pT : ’ .
present u-]_lnnplznt normally about O-IPPH;P_ response- , : o yaries
quantity P00 o ibening and tripp .ont Chinese would burn incense in ed

associated with - ractice since the ancien thyl timul B
Ethylene has been used in Prl;ing of pears. Doubt discovered that e ‘5{;?3355 CroatEd 1

- : »
closed rooms to enhance (8PS o that plants synthesize ethylene. In *55, Sher JJkal
abscission in 191; Ilr:2 123:&215 the plant hormone responsible for fruit ripening as well as Dust
propOfed that ethy ‘n : ) I itc
inhibition of vegetative ns?ue:ﬂ higher plants and is produced from methionine in essen- Eler
Ethylene is Igrojucggn’t ¢ e'thy%ene varies with the type of tissue, the plant species and il
tially all tissues. Produc 2 ; i uced fr " =
e tage of development, The mechanisim BY which ethylene is produced from me mil
thionine is a 3 step process. o o \ spi
ATP is an essential component in the synthesis of ethylene from methionine . ATP and e
water are added to methionine resulting in loss of the three phosphates and S-adenosyl i
methionine (SAM). : ac

1-amino - cyclopropane-1- carboxylic acid synthase (ACC-synthase) facilitates the pro-

duction of ACC from SAM. 8

Oxygen is then needed in order to oxidize ACC and produces efhylene.
Functions- Ethylene is known to affect the following plant processes-
It stimulates fruit ripening.
It stimulaty | if
ooy es shoot and root gowth and differentiation (tripple response).
stimulates the release of dormancy.

It may have role in adventitious root formation

S
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l”“_m‘;'rlt?l‘l. COLLKEQ
tstiﬂ‘“l‘“‘"‘ leal an
ances the late

banbin,
“ililnq \

it enh

[MOLYPLOIDY|

o 5‘*““‘{ “i':k‘l'}i};"*il‘l\s the ""l“'“'lllnnnlll
hiSh"‘r_“um EES., LINEHL are pol et can be groupe
o of Ex\l}r}wltwlu‘ls can be dcriv{.‘t‘i“l‘:ild inividuals- lrig{;‘ildn(tlftin pa?ra but in three, four or
(:‘uhspl{_‘lldﬁ) or as a result of the m I.)l’lllimll‘mp'licaﬁon ob the lcl:.-r raploid, octoploid etc. These
petweelt two species (alloploids). The F ication of the Chromsgm"s"mes °_f a single species
of tW0 species, itself infertile, may gi ater case furnishes a m 1’?5 f_Ollowmg hybridization
the T oW pOl\'pIOIld r - i glve rise to consta ; echanisms whereby a hybﬂd
Ir SRy 1, pairing of th nt fertile type b 1 . :
o . not so in original hybrid. Pri e chromosomes at me10815¥ po )’Pl{;nd formation.
N Wl T - I'ri g 15 i i
h_\-bnd Primula verticillata & Primula ’;r;a.bkﬂwgns:s formed as abovF::O?:;r:‘E t‘::ﬁ}eﬁase
many 1w species have been synthesized ofﬂthlmda was first reocorded in 1912. Since than
stramo” ium by POl-yploid formation. In same (fertﬂ.e)_ F, hybrid of Datura Ferox % Datura
varies jrregularly withen wide limits. Such Plznstl:eqes the somatic chromosomes number
nreed true & often exhibit apogametic (asexual) real:z,dqane-d as aneuploids & these do not
polyploidy can be artificially induced in manp 1ucn0n, |
alkaloid colchiane. The cytological effect of colch-y By _S‘{“tab'le treatment with the
A on, Havas & Lits in 1957. In the presence of rlchitin dividing cells was reportec Y
mitosis will continue to divide without the formation olfc A .chr-o EOSODES 10 8 ur\_dergomg
terefore are not formed and in growing root tips g Onizénéﬁhc 22)1“(“;2{1&?' Sister cen;
. . . : =16),a /4 eatment wit
colchl.me E‘fol.uthI'l has given rise to cells, containing as many as 956 chromosomes. This C-
ngtoﬁc aCflVl‘fY of COI_Cthlfle may arise from its interaction with disulphide bonds of the
5pmdl.e protein & by inhibitor _of tl}e conversion of globular protein to fibrous proteins. On
.cess.atlon 9f treatment the spm_dle figure agains forms in the normal way. C-mitotic activity
is highly influenced by modification of colchiceine molecule. Colchicine is 100 times mOTe
ocolchicine & colchicine is virtually inactive. '
e in a number of ways. Se

active than its isomer is
Plant materials can be treated with colchicin
soaked in an aqueous solution of colchicine (0.2-2% solution 1 t0 40ays),
aked in the solution SO that the gr
seedlings can

seedlings are inverted on filter paper SO .
ly the nut around the roots of young
' ed by immersion & lan

not damaged. Alternative
with alkaloid solution. Young buds & roots can be treat
ral application to tissues.

¥ A
i
A

e SR

eds are frequently
before planting &

owing points are
be moistened

olin partes &

e are larger flowers,

agar gels are useful for gene

‘Typi idy com ared with the diploid state &

i of P j:he effgcts of polyploidy are not predictable & each spe-
ki ¢ the method used to express the

p.ouengrains & stomata. Generally
cies must be examined individually. Care must be taken tha

—
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1STRY-l oP e 2
HARMACOGNOSY AND PHYTOCHE':' i i,y rﬁ; F;f,l')[
P : o :
B - sPecieS Polyplmdgu: ;Zibr; Prod.uce i Qoﬂ oo 1;11""‘
) eptive € ct. 1 Sof 7 oxample golanece i o haplolds_,_ but ﬂﬂe 1‘:‘;65 o
o5 not give 3 g %ual constitue h state & reduced axy tion of caruon€ noj | d-qﬁu tO?
e of the mdl: “alkaloids in the 4;5115 Altered. The PrOPT® ‘ 44 fﬂcthe
tities of ‘T"pan sccyamin€ o d ' ornosomes exi 3
£ hyosme4::’ I);it is also unchangzm ;th one or more T%g;mgere e ;T; mtb;}ﬁdﬁe
derived fr:f:ype Sometimes piagitr;chromosomal_ tytlfgi' was not imumediately c,o“diauoll
ﬁ"“;?f;';er & these asre ;ﬁﬁigah their genetic u‘lzonstsl of Datura stramonium. Such ;rf:; ﬂtl}’ J
c in 1915. e line cultures © ith datura (n=12) @ a W
ceslee’s grouP . eared in puré == tic célls & Wi :
n they sporadically 45 choromosomes 11 sgl-?fzrent extra chromosomes. The %faﬂlp,rﬂ
tere Jater shownt to Ppsseseach oneé containing @ &1 (or €n ds), so that the largest ; ted
: ]anltse on+1 types are Po-ssib?by numbering their halve\fentually’ appeared in Blakeslee's 1e° " etl
TwelV! designatec * es e s i (3 ul
chromosomes. WE;& tlie Emallest is 23.24. All md:ggf characteristics of: plant (e;}%e _1?11]0&' £q 1ated
chromose lsel-originally named accorqmgst(;tem can also be used 0 1de2nfye tg"éia o 15018 (@
T ries
;ulﬁ:;e; f:( :;2) although tllle en;ls I:;;n:lign}fr oz;uced & are termed adses;elt:;I;f E‘l:wo ’identigss . p; naf
OLEE, + es ma : L FE
Globe 2“"'21'.22' %Tce;n%inary t)’cy’I};;es have the e;tra Chrzsmi?s‘:rgomposed two halves of differ- smdle'
& compensating: s (e.g. 2ntD) & in tertiary t}q}: hormal chromosomes which is com- e
halves of & Chrrnoé: compensating types IOde?,;e of : hi‘]f of the missing one (e.g. 2n-1.2 + 19 a$
ent chromos0 ing a differen : d n .
<ated for by two others o gmixture of n & n+1 gametes & do not breed true. ond
+ 2.5). At meiosis 2n+1 types produce a : arti
; ' ce of the genome of an man
- ration of the nucleotide sequen :

Mutation 15 the p;rmﬁl;;t;::;al DNA or other genetic elements. Mutations results bre€
organism, VIrus orDE;; Aa:e lication (especially during meiosis) or other type of damage to var
from error during 44 cauI;e d by exposure to radiation or carcinogens) which then may bric
DNdA (suglr ;': ;:oaz{e repair (especially microhomologymediated end joining) or cause an

- undergo ; ) - f .
error dgun'ng replication (translesion synthesis). Mutations may also result from insertion or hy
deletion of segments of DNA due to mobile genetic elements. T
Radiation induces mutation to develop new variety of crops. Now with newer & more Ic
powerful sources of radiations (UV shortwave, Xray, Alpha, Beta & Gamma waves) & many ¢
chemicals (mutagens) e.g. caesium, ethyl methane sulfonate, nitromethyl (urea) we can in- :

crease the rates of mutations. Collectively ionizing radiation & chemicals will produce 2
mutation spectrum. The former, however, produce in the chromosomes, aberrations of a ‘
more random nature than chemicals which often act principally at certain Loci-particularly at
those areas of the Chromosomes which stain differently at mitosis (heterochromatin). Also,

the distribution of effects between nuclei is mere random with x-rays than with chemicals.

Mutagenic agents act as various stages of nuclear organisation. Thus at the stage of

ot REs . |
interphase (nondividing) nucleus when DNA synthesis is taking place, aberration involving

chromated exchan

ately (0-8 hours) ifest i
L manifest in the call but

ges & isochromatid breaks occur. These effects do not become immedi

appear as delayed effects (8-48 hours) after treat-

nizing radiati :
Wt e & Tadiation & most chemicals produce aberration of this type. Clearly breaks

ur in the interphase nucleys chr

omosomes before DNA synthesis occurs (chromo-

A
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-is important in commer

TsL

om®® l:;hernic f the chromogome

als (ethoxycaffei me
by ¢ t-s thetic stage cine & stre S type & thege
/" of PO y colchicine & i Phase nyele ner mutati y X-ray treatment &
tio" | inhibition of cell plate f(:nl“ the il\dllcm;u,s & d“ﬂ“g‘ml‘:z!‘; may be induced during
Jtives of benzene & toulene hhi\tion by CYCll:m of binucleate 5:): itself- as in the produc-
ctors which may infl » hydrazinotrg organic compo polynucleate conditions
Fa P y mtluence the eff, Pone compound pounds (e.g. halogenated de-
“"ifhin the tlSSl;lLS, temperature & pH Cluct of mutagenic ¢ 8, aminopyrine).
mlchia,“e' Seeds, whole plants, isolz;t d1 emical mutagens reatment includes oxygen tensl
. tjon. Inorder to obtain single ed organs, growin can be applied in a similar w 8 otn
quently used to fertilise normal o ation in plant I pitia ote s avinble i et
grain will retain its viability if it uncle?-r - ad"anta‘ge::i;m; of pollen which is subse-
~ Among plants of medicinal inter g0es more than one mu;attigs ":nhkdy that a pollen
Iesulf'?d in the production of vary Sinelst the Blakesledee radiati nal change.

Equi cetum-names derived from Someg € gene mutation type & O.I\vaork Datura Stramonium
B d individually but are produ ", Sharacterlalic aspect of & Zigzeg, Ougrcina, Barchy,
*hlorophyll-defici yduced regularly b ect of plant). These mutants are not i
pale( phy cient) are more f y by radiation treatment. S \ | SR

. formation of requent than oth ent. Some forms such as o T
to m.ap. n of genes responsible for th others. In many cases Blakeslee was able
studies wWere of the extra-chromosomal typer ese effects. Other mutants obtained in these
Hybridization : In plant breeding, h br:1di .
ina single vanel’Y.the desirable Charac;:erg of h:gtlon O o o "
sonally of producing new & desirable characters ::rt?om lines, varieties or species s
p artlclflaﬂ}f between homozygous strains g ha?re gund_m either parents. Hybridization
tions, introduced a degree of heterozygosity with Te_n inbreed for a aumber of genera-
nanifest in the dimensions & other Characterisﬁcrziu tlantth¥zr1d vigour (heterosis) often -
b reeding Crops by sexual hybridization et e s  plant. ere are several methods of

y : . topic more emphasis is given on chemical
variants of a particular species In addition to intervarietal hybridization int ific v
pridization in which hybrid vigour is also apparent. , nterspecttic Y7
The hybrid s i | '
. _}gbn nature of number of drugs is well known. In the genus Datura the effect of
ybridization on € ustrated by the cross'D.Ferrox X D.stramonium.
scine (2:1 ratio) at the

hemical constituents is ill
The aerial organs of the later normally contains hyoscyamiae & hyo
lowering period; and thos clodine. The F, of the cross

e of the former hyoscine with some met
consists of plants larger than either of the parents & containing hyoscine as the principal of
alkaloid with only small amounts of other basis. In the Fy, segregation occurs as regards with
morphological characters & alkaloid constituents with D.leichhardin and D. innoxia the former
ies usually mainly hyoscine but
ine. In this

plant produces hyocyamine & hyoscine (2:1) & the later Spec
sometimes according to conditions of growth appreciable quantities of hyoscyam
diate between that of

instance the F, hybrid contains a hyoscyamine ine ratio interme

: hyoscin
two parents. |
‘Nicotiana tobacut i

d i m

e

m at least twoO differ-
d species as parents.
able to N.tobaccut,
aracteristic. This
& mnature of

4 must have been derived fro
s can be prepared by using suspecte

ent plant species & synthetic tobacoo SE

Although it has not been possible to Prod e mdthlsfwliy 18)'(3@3;32::; h

— : ful for the study ora aloid | :
synthetic plants arec?;llo ' { tobacco, in which both the quantity

production o
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w PH ARM ACOGNOSY AND PHYTOCHE-M { Of J.’zy 3‘61
! ¢ nicotine mMay take place in the 1€2Ves of e of
jon of I e due in the FOUP of '1 dﬂ‘iﬂse

alkaloids. a
| N OF CRUDE DRUGS

: i _The factors like seaso \ as

d from cultivated or wild plants. 11 A n,

Crude drugs may be couef;i collection of crude drugs. Season is an important factor |
it influences the nature and amount

time, age of plants etc. affecdtz ; llection because ‘

: : ng colle

which should be considered during 1d cherry, podophyllum, aconite, | W
s

i ituents. There are certain drugs like wi
flfu?:;;;eefg?rftvl:ﬁ?cl;l active constituents is not constant through'qut the year.For example
by rhubarb does not contain anthraquinone derivatives in winter but in summer the anthranol
i3 is converted into anthraquinone by oxidation; the contents of C-glycosides, O-glycosides | 1
and free anthraquinones in the developing shoots and leaves of Rhamnus purshiana fluctuate
|

throughout the year.
Day and night affects the daily variation of proportion of secondary metabolites in

some plants. For example there is daily variation in the alkaloid content of hemlock, ergot, |
ation is also observed in glycosidal content of Digitalis lanata \

broom a.nd‘ poppy. Daily vari
and Digitalis purpurea, the simple phenolic glycosides of Salix and the volatile oil content of

Salvia and Pinus.

' i Coﬁz lz;gfhzf Flgt is an another factor which influences the collection of crude drugs'.Firstly,
o raltire moorﬁqua“ft‘f}’ of active constituents produced and secondly it also controls
highest IeveIIJ ofp tota?rlgg,cggﬁgizegs of the'act'{ve mixture. For example in Digitalis lants

served in first year leaves but glycosides which ar¢ |

medicinally import ;
y important (e.g. Lanatosides C) reaches to their highest level in second year ]\

plants. .

il _ The Leaves ‘are coll

a ~ justariving at it hegghfﬁfﬁg :;ﬁzgﬁgiwsﬁrsjée just beginning to expand or the flowering |

i ‘wet weather deteriorate in quality amd0 . m_dry weather since lemrs
may become discolored during drying: The foe

s -H‘ylauﬂn 5hown tob
= ; ta emesid has been ; ; indegend |
alkaloid Pmdlge: a;;tlnlfl‘gziu jes this * f;:tors or two pairs of dominant & InCEBEITERE | ve; ,-feC:{
species . of domiit ! . \ oDy fe
;?:;fs SP:udied to either one pair © I et al in 1983 showed that foenugrg?k seeq, | apde of
i - t regarding th i ? 1
factors. d by s tic lmprovemEIl e 0y g€
The prelimin®¥y Stugi'?sclr;iifl is capable ?vagr?:; races of Trigonella foenum-graecum, | e 1y
a potential sourc® of fel dgb hybridization © - ine, thebaine, narcotine & papaver. {0
ntonoh)’dfo")’s"p"gemn X alkaloids ¢ rphine, € <P sfgf;gerum- A heterotic Increase in easyaif
s The inheritance of OP:‘-;“;OSS Ppapaver sommfe”“g: n the F, plants/ with the exceptiongf | ¥ ¥ e
.ine) -has been st}xdled in th din different F, plantSd abserzxce of narcotine was generally \ cqi;wg
hise lodeine & thebain® Wﬂsi;:malkaloid content was POy 1o the Fy generation resultant iy | o el
codeine, some increase = - ©y continution of this ed considerably diverting with re. | 1Y
= dominant over the presen diploid but hich show€ atterns of alkaloids wag | n uf
. i that was com lete‘ly p P F & apeverme. € 5 .aS | P b
a3 opulation to morphine narcotin pe with morphlne contents ranging Il o (
e oﬁtum ‘f:o; fh;ec:vrr:rm:)‘wmn than to that of P Sehg;r umpronge could result in opium l pe ¢
- closer to that of £~ . table breeding : o1l
; ed that a sul hybrids of P.bracteaty ,
i_"'.!" from S-to 309;5- Itl‘:?s;;lr‘;;zﬁe that was normally en(zounterjid'af:in eycontent i Gy eith::; \ gafy
= ! e h:gher 1 FNentained a lower thebaine content & hlghe.r e Pthetic linkage between these {0
‘o ; ' and P.orienta lztc?v\f I ded geneﬁc evidence for the biosyn 0 af!
ol " and

. HLDOY g
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71ON, COLLECTION, PRoCESg,

1IVA e
== : . NG TR
- is sometimes varied AND sT S
lection d for s ORAGE o e
early rea y to fall ¢ Pecial req F DRU
" Tom stem TeAs0Ns ; for o =3 145

¢ ear. Flowers are : e B C
e 1s which are d collected jygy reas bearbrry s leaves are collected whe
s petﬂ s amp when d f l‘t‘fure thes Y leaves may be coll ed when
1“ e and 1911]0\':; are collecteq \gﬂ:w?‘d hecmnu{m“‘;"’ full expanded in Zc:ed oy
& T slization. 1he ruits are colle N in by adly discolore : Ml
;nd f:rr:;mlf ripe. For e.g. femw?n:ifltl“d when u::!; ';:_l k[mm“ is ::ullc;‘u;:l":i;:srd"yl‘ng— For
ey | . 2 » J c il o ; .
“Ptnl. a5 cardamom is collected just h:}{t::l Ajowan are c';lxllllt F{"'an but they ma‘; be“‘:ittf;
whtﬂw parks are collected in Spring or “:l- they thlSCencqc ed when they are fully ripe
eparate them from wood in thig sLtle summer when th i
S Stason, S € cambium is active as it i
Ll s it is

TR LS
sy Cacon and wild che
. e geason < ild cherr te metime
v y bark is collecte mes the bark like cinnamon is collected

i UYL Gtive constituents is hi d i
conte! :igt r.:;’rmting (iii) col:P!lii::‘ghleSt' Barks art;ncaolﬁtl;ct:‘ gecnuse during this season the
Rl o hark is removed from b & - In felling method the ¢ by three methods namely (i)
oo tin"r method the trees f ranches and stem. This :;tree is cut down near the ground
In U}’“E’is ﬁwn smoved Frcn t::i::ll( ten to fifteen years a::hOd is rarely used now a days.
the D37 24 by this method. I and branches and from woot o ea 100k 18 d46 UP;
1 collected y - In coppicing meth, om root also. Cinchona bark ma
s time and then the st 8 od trees are all 4
o od of R > ems are cut down at a short o owed to grow for a definite
Fark 18 remov eert _ l'rurlb and branches. The s pe i, istance from the ground. The
o send out ac ain number of shoots which develop fur remain in ground are allowed
©° < These new parts are again cut down and ol s i Yielding aeia’
and bark is collected. Commercially this method

parts: because it i '
ed $ more economical and less time consuming. Cinnamon, cinchona

i< widely uS :
_nd oak are collected by this method.
derground Orga ' - '

The Uﬂ IS rull gtns 5(;1(511.35 roots and rhizomes are generally collected in autum
a5 their tu;sueis1 la;e ); Sbol'e Wlt_h reserve foods; it is being assumed that chemical
mnsutu-ents ij\js e IILOS ahiundant in this season. Underground organs should be freed
from soil and can be achieved by shaking or brushing the drug. The drugs like valerian
which contain clay are t_horoughly washed. Large roots and rhizomes are generally sliced
sransversely Of longitudinally or in both directions to facilitate drying,.

The Unorganised drugs such as latex, juices, gums, resins etc. are collected as soon as
they exudes out of the plant. The juice of aloe is collected as it oozes out after giving incision
i leaves. Tragacanth gum is collected after two days of the incision. Myrrh is collected

from the wounded bark as soon as it oozes out.

— e B = -T‘z..(":r'.'..-“-. ?.:_':'.._ g % .

nt of crude drugs; Drying includes

moisture conte :
chemical constituents and sources

ds upon the

ing is a process of removing the
agains

various treatments/operations which depen : rees
of crude drugs Drying increases the resistance t the grm.ﬂth. of m1cr(10rgtaxr\;sthé
: in size reduction of drugs. After drying it is easy to st
elected on the basis of chemical constituents
Natural drying (Sun

enhances the quality an O drying 158
drues for a longer time. The method © Iyl N
presgent in thegcrude drugs. Theri a.r? ;Vy?nrgiﬁloﬁz :fcgfr{;’{‘éh‘;fby () Tray dryers (Hot
drying) and -Artificial drying. Arti ic1a

g Vacuum dryers: ing, The drugs like gentian 100t

i =
oven) (ii) Spray dryers (111) are Subject(?d 'C‘:') drY ifa ed should be sub']ected to
is to enco & s not desired should

After collection of drugs they are o
vanilla pods and cocoa seeds where enjyme ac gy houd
Slow drying at moderate temperature- m few hours

o dried as soon as possible. The drying
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o PHARMACOGNOSY AND PHYTOCHE 40", 3¢ 1,ag
e = . to open ajy |
: namon etc. which are sub]ected The d-‘l‘uga : \J"fd

inn X :
om, clovers € : .o suitable weather for drying- : iy
amom r. They require red under sheds. The drugs Which

e car athe 1d be cove <] dryin E e
nds upon WEW cather shOWw:™ dity are subjected to an artificial ATyIng. _ g
d in hot ‘erTini g high 1‘“;;“ ty g is the temperature. Thti:i’;“g?::me E 'szg
ountries process an tituents and physical na Tude \ v P g
¢ actor 11 chemlcal cons - mperature below 60°C. COlChlcum ﬁ‘e rio‘l‘
on the basi® & * 4 pe dried at 2 = 1;1 speaking the flowers, leaves | 4et® The
should be cont‘l‘f’l eDigitaIiS Jeaves ShO ! odi g5°C. Generally I:.: and barks between 30 o 5
drugs. For examp' temperature not exc 0°C and roots, rhizome ¢ df‘"gr
corm are dried at;rjed between 20 to 4 0 ﬂﬁlbe
e i e 10
60°C. P gr0
ING : N E e d
GARBL ) ing, garbling is the next step t':afk W
to the dressing of crude drUBS 5 - o quired when dirt, sand, foreign 10c0%
Garbling refers f?:rude drugs for the mariees od is adhered to the crude drugs. This ehyd]
in the preparation O e plant which is not requh ds which are practically possible at d Soﬂz
organic matter Of the sam P Ved by several metho .al is not removed from the ab' s

| ous material can be remo If the extraneous material ﬂ“te _
extrane ; f crude drugs- e time they does not pass the e

b the site of preparation 0 o of drugs and at the same fullv Ber. %

; de drugs then it alters the quality O g'mportant step which should be caretully per Ph;ofl
crude : e itis antl from roots an et
Pharmacopoeial stam:laril;a-t I:_f: {i:n rhizomes form need to be ?egagg‘iobelia el ’ot Prodlé
formed. For &8 iﬁ: Excessive stems in the case of Strlakm)on;:ileces of iron in senna and other
;gxglgitesdarglosxi;nshoulci be freed from their pEd“ndg: g;t: irim. pieces are removed by the cottC

. el : e = .
vinca is removed by shifting thr-eainlé}ﬁgﬁinsfacacia) and sterculia gum is removed by m_Ch
o Thlf p:l?;:te ; 0; :aarfd 1fI:cJu:n fennel, dill, coriander, carraway etc is removed by mite

. an o 4 i
peeling I'n!_?thd- The dru!
winnowing. Net
ner

drugs various factors such as morphological and chemical

Duri cking of crude . the;
pns e ic conditions during transportation and storage and their

nature of drug, effect of climati _ _ Sp! : .
uses should be taken into consideration. Turkish opium is imported in rounded or conical

cakes covered with poppy leaves. Persian opium occurs in brick shaped masses and is
covered with red paper. Indian opium is in cubical pieces enclosed in tissue paper and its
weight is also kept constant. Zanzibar aloe is packed in the skin of carnivorous animals and
, pieces of skin in the drug indicates its source. Colophony is packed in large pieces in kero-
' sene tins to avoid auto -oxidation. The drugs which are sensitive to moisutre and are costly
such as digitalis, squill, ergot etc also needs special care during packing. If the moisture
content of digitalis increases beyonf:l 5% then it looses its potency due to decomposition of
Elycosl,::if_es. Ergot beco;nes susceptible to microbial growth and squill becomes flexible if
rought In contact with moisture during storage. Therefore these types of d
packed along with suitable dehydrating agents.; e ige mhanlo e

th le ofl, G
Paiklscsisir?fv:;iact}?s:él - Similarly fennel, clove, coriander, cumin, caraway, dill etc are also

- s containers. Fixed oils such as cod liver oil, sesame oil, shark liver oil
such drugs should be stored in those containers which are
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4 1/'“’9’
_ 1
affected:;{kz 582%1;1:' rI;?Datiy r;";l:rugs ]ike vin 2
r 1 C
Zomes etc g 3, senna, vasaka etc are b
pressed and baled.

rug :
ud pag® sometimes these bags ma O not
Gy : Y be coated wign e, Attention and a ;
Polythene, intemallyre oo

n be maintai :
Erugsofcastorage. Tl?én&dct?rsgoo? conditiong f
tion are moisture con 1 affe onger ti :
efeflol:l oisture content is tht':f\t, temperature‘:tli t;m Storage o;ngrggea?l(;ﬂtmg B
Ths. It is clear that living or 1211?0“?1“ facto; wlg' e oxygen of the air. R T AEnE
of drug ¢ drugs absorb moi l"ug nisms cannot q lich should be considered duri
mber o ¢ sture durin evelop or survi sidered during storage
,?uble to the attack c_)f microorganisms FS Storage which in, ive without the moisture. A
jiable * 1y of fungi and bacteria in éot(t)r €.g. the moistur: rcease the bulk of drugs and sre
on wool. The drugspl?;i“éf;fif? thand‘}% enhances
ipitalis ‘'and wild cherry

he &%°

I
mp
dratin agent. The powdered squi :

dehy<" oisture and is converted ir?tl:,lu which contains mucilage if not

b N atodes, worms, moths etc a sticky mass. Various tg m; properly stored

w _The effects produced by ba-;re_ reported to attack the szieodiac@?a' ;nieasé

. . . eria are gs if not store

ic species their presence i “not always very visi '

s vl palI:)Ches 0;8 Lgtrecogmzed . me e.g. gaziﬁiile(clg:ggo;aaieteﬁ«;%
: potatoes, bread, paste and other starchy materials. For

e effect of thei :
Ir presence cannot be seen immediately. This happens with .
thus causing the

pro

< £ omogen

digiosus pro

sther pacteria th

i B s Wit i e e
ort lengths which make the cotton- wool ob;acctionably dusty. The

richomes i a
evelop in flour if i :
P moisture content is more than 11%. Other mites that infest the
Tyroglyphus siro etc.

e Cand foodstuff li
gs an oodstuffs are like Glycyphagus spinipes, Aleurobiu :
i s ' 5 far
Nematodes such ]?Sl Anﬁuma tritia al}d Anguillula aceti attac&c ;Ti:vheat flour. Another
nematode worm }ienc us devastatrix is found in the stems of foxglove and bt-e‘lladorma
easily attack an cocoa, tobacco, almond, groundnut, rose petals etc. Moths
d vegetable material

C
Pro

The moths can
‘quch as Ephestia sericarium, Plodia interpunctella lay their eggs i i
i { ggs in the drie
and the grubs which hatch out feed upon the drug and rapidly reduce it to powder. The
oleucus, Trigonogenius globulus ,

beetles like Stegobium paniceutn, Ptinus hirtellus, Niptus hol
Lasioderma serricorne etc bore holes into all kind of materials. The damage is
oduces quantities

* Lyctus brunneus,
 done mainly by larvae which as they feed bore tunnels into the drugs and pr
of fine powder commonly called as #pore dust”. Other types of insects that can also be
: resent are like cockroaches and ants. The attack of various types of insects, moths, mites ,
moulds etc can be prevented by drying the crude drugs properly and also by some form of
1 known fumigants which are used for disinfecting the crude drugs
ture of ethylene oxide and carbondioxide.
e enzymatic activity. High

fumigation. The wel
during storage is methyl bromide and mix
h moisture enhances th
asafoetida, chamomile

“An increase in temperature along wit
the drugs like ginger, buchu,
as well as dry place.

temperature causes loss of volatile oil from
drugs should be stored in cool
auses bleaching of flowers and leaves.
n direct sunlight.

flowers etc. Therefore majority of

Direct sunlight also influences the crude drugs. It ) .

For example the rose petals and flowers of henbane changes their col.our in

It also decomposes the chemical constituents of few drugsbhke (:.od liver oil and eijgot. "{he
ill-effect > di licht can be revented by using opaque or amber glass

i Pl'OdllCed 1 e ek 1sdges rancidiﬁ?:ation of fixed oils and can deteriorate the

containers. Oxygen of the air cau
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TUE on of the container can be replaced by an inert gas | e o (t

mee OX : ”

oll Ly 1 Wen closed, mOIISture proof and i ght ! L] .

ass containers in cool and dry gi ot 7.

atite ol o it
0 amrt.m amber gl

1d U ;
npnqll:‘- or bags and wooden boxes.

'
gt phot
y druBe L tins,

y the u'ud-
ontalner® auc '\ no pe atoree
) lrupt ahot S |
i ) SUGGESTED Pnlfi?gjg?onal Reséﬁrch hﬁorétﬁ;‘f'iahnm_;-- '--‘l £
and Utilization of Medicin®! Hill s ' k\
«Cultivation nard Hill : !1
%:::I.C.K < nwth Substd ces” Vol Iv };‘ L‘:)n gm Group, UK Ltd. England. ¥ ;
Audus L P ant GRS oduction to Goll Science” HOUE s~ Sixth Edition, London UK. |
Pitepatrick RA “AN nhwzt Pests, of stored Food Peq, red Foo ! Fproducts” Fifth Edition, London, \ :
peeman I "(.\mmm{\. G on Insect P 1 Plants” J wiley and Sons, Chichester UK. 1
Hintoh "‘!ig:‘;::f:t{m\ and Processing of Medies Alnwick UK: | L |
Ht\m\\k L 1 5 Mt st B OOd 5[01’95” - 3 s j 1
Maal sqnsect an

QugsTION BANK

OBJECTIVE PART

QUESTIONS

nal plants is -
de drugs of
th regard to colour,

MULTIPLE CHOICE

1. Uhe advantage of cultivation of medici
(A) 1t provides the medicinal plants or crd
(B) The crude drugs are of good quality wi
(©) It gives a higher yield of crude drugs.
(D) All of the above

better quality and purity
odour, taste, shape and size.

\al method of propagation?

s Which is not the ase
(A) Cutting (B) Grafting
(©) Budding (D) By seeds
ive method of propagation?

 Which is not the advantage of vegetati

(A) There i no variation between plants grown and the parent plant

(B ." it possible to avail the medifying influence of root stocks on scion

\k‘.\ The plants are less resistant against the disease as compared to :eedhn‘”
! \\l ) Plants boar early as compared to seedling plants h s
L Which ot the tollowing is " {i v

0 is the factor aftecting cultivati
\ § atfecting cultiv t ic

oyt 8 cultivation of medicinal plants?
(1) Ratntall and sadl
QO Dy length @ '

Ny ength and radiation characteristics

() AN of the above
R _l‘i\qiulis ATOWR At an altitude of -
G AN = R0 iy,
() 100~ 200w o S0 000 s,
) 200 - 800 e ‘
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INTRODUCTI ON

ing countries the :
n for the continously increa::;?ortam challenge
2]
& Population from?:\ilto produce sufficient food,
astic land area. Plant tissue

d

e &1 xcellent oppo tuniti

e " offers © pportunities of

re mas

JW° . has peen the foundatio AasS propagati

. y 11 pieces of livi:gfcgs :ssue cultErel‘::c ;:Jfﬁ Plints in test tubes. The idea of
e (explants) are igolzl}?sue culture is the pro-

rom plant and grown

‘ ten
iP? ¢herebY sm; fi
. definite periods on i
_ a semi-defined or defined
nutrient medium. Ex
. Explants

25 ) m
scally f* i
PP Jarge seedlings and organs (as in ovul
\Y \
e and embryo culture) to small single cells

1

nge”lasts. In short ti
top asts. , tissue culture is i .
_,ndFer G e is in vitr e
epti€ - docfon:irzllixe_yd :::in ronmental COnditiorfsc;::t;v;hqn of plant cell or tissue under
pmduCtlon P secondary metabolites or t efined nutrient medium for the i |
; o0 regenerate the plant. |
s P \
; | ==
f HISTORY. OF PLANT TISSUE CULTURE |
The technique O plant tissue culture is about 10 =
0 53 =
—od in the last two deca Fri———— 1 g 13’;;:‘5 o‘i?a‘:;t its importance }"\a\{e been =
can be traced in the cell th g pharmacy also. The principles of
eory proposed by Schleiden and Schwartit in
ed with proper environ-

1l of an organism, if provid

theory gave birth to the concept of toti-

n botanist G. Haberblandt reported
1 enriched with

realis
¢ tissue culture
ed that each living ce

l;{;at). They propos
le of independent development. This

ment is capab
potency predicted by Haberblandt. In 1902, the Germa
lated single palisade cells from leaves in Knop's salt solutio
e month, increased in size, accumulated starch but
of techniques

clture of iso
The cells remained alive up to on

divide. Efforts to demonstrate t

cells under define
ce and

d to the development

This was made possible by brilliant
US.A and by others.
ed out by Hanning in 1904. He

hleria donica, Raphanus landra, R. -
ame an important area of

uccess N regenerating the

otipotency le
d conditions.
P.R. White in

SUCrose.
failed tO
for cultivation Of plant

contribution from R.J Gautheret in Fran
~ The first Emb1y©0 culture, although crude Was carril
altured nearly mature embryos of certain Crucifers (Cochl
sativus and R. qudatus) and grew them up t0 maturity. This bec
investigation using an in vitro technique- n 1908, Simon acmeved s o
bulky callus, buds and roots from POP segments and thus he SscceeK o n 1922
lishing the basis for callus culture & d to some IEXtept g mcroprtg’a%a lgzi:n Oa frarietY 0
cultured small excised root tips of P& nd grew | o 'Weenitl‘ggenou% compounds-
nutrients containing salts of Knop’s $ jon, ghucose &
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Thus within 3 by
From the goje L

technique noyy

period, the tissye culture

Objective of o technique have mad |
obe i € a great progress.

) nstrating the tot; :
ber of fields variety of g & Otipotency of differentiated plant cells, the

licationg i
PPlications in both basic and applied researches in g num-

[ — A

MISTRY.
¥ MACOGNOSY AND pHYTOCHEM = 1 89" s
Sl J U PHAR el I reported that true in vy, | P L’ba.fl'
156 1 spproach 1© tissue cu‘ ure ;)(" tips or buds). ) ;. » g
By this, Kotte achieved a l""“"‘:!ji:!:‘:lwriﬂlcllln[ic ulh-:;!cd on the discovery during Mig pa“ﬂe 1
cultues an b made casier 03 f callus cultures dL:PLf B vitamins in plant growth and j | 2
A sucvessiul establishment t‘.qin and of the ru“ig?.rcﬂ were cstablished from cambiurn 3
thir!i;‘.* of 1AA, the t-ndu;:ctll“'"q‘l" 'grmvin callus Cll‘ " in 1934, successfully cultured c; |
oot cultures, The first t‘\‘“"""m.{md White. Gauther Acer pseudoplatanius, Ulmus campegy, | 4
tissue independently by G"u”.l:‘_: (Robinia 1’5"".'"mmc‘:?1nd observed that after six mony’ :
bium cells of various tree .-:pc‘-ji;' solidified “."-th agfaatixin, it enhanced the proliferation . .
ete) on the surface of l,h:.' i on add“’%’lﬁmr& White in 1934 carried out in ;, | "
proliferation & m“iu b\"::.possible to PfeeareHsurepIaced the yeast extract in a medium con. | a’ﬂ
cambial culturt 480 5 > nature of media: “E L ins viz thiamine, pyridoxine and nig, | it
technique by changing e with three Later on White’s s _ e
ining inorganic salts and sucro® cultures of tomato roots. Yntheti, ?
t:“f‘fn":- :inf:t?& “,asl able to maintain the ¢ for cell and tissue culture . In 1941, Van Dveﬂ)egk i Th
2:31 :‘Sm‘ved to be one of the basic IIHGCE:‘;;: of embryo and callus formation in Datura, Ty, i 2t us
ot al used the coconut m:ll_c f?;eds";;gpmenf of embryo culture and later on proved tq he | 1t
i oint In :
Eﬁ‘afl:‘lﬂe'thf{ t::‘;‘zﬂ?ngnt of various hybnds i . Rr
helpful in develop od in developing the whole plant from stem tip culture by using the
iy In 1945 Loo, succeed P godder In 1946, Ball identified the exact part of the shoot me,, ¥
o stem tips .::)11: Aanrgss’:i :"w hole plant. This method is used now a day.s for plant Propagatioy i al
:_ir?n‘;, w:ilal Ig;::zl Later in 1955 Skoog postulated that adenine derived from nucleic acids st
at in cu:S ) pmli:feraﬁﬂﬂ and bud formation in callus culmres_. Skoog and Miller in 1957 0
proposed the roles of auxin and cytokinin on sh.oot and root 1nduc1:.10n In tobacco callyg
cultures. High proportion of auxin promoted rooting whereas proportionately more cytoki- B. C
nin initiated shoot or bud formation. In 1960, Bergmann developed the plating technique fq
cloning a large number of isolated single cells by using callus cultures of Phaseolus vulgaris
and Nicotiana tobacum. In the same year Cocking mtrod_uced the protoplasmic Plant tissye 100~
culture. He isolated the protoplasts of plant tissue by using cell wall enzymes like ce]l
hemicellulase, protease and pectinase. Steward and co-workers in 1966 raised large n ulase, |
'of plantlets from carrot root suspension culture via somatic embryogenesis. In 1968, Rei T cen
introduced the somatic embryogenesis in callus, cultured on a semj solid mediun-; einert
above discoveries contributed to the establishment of concept of totipot L All the "
Haberblandt. , ' potency as laid by the ?
Power et al in 1970, demonstrat
A ed the intra an
plasts of different plant roots, Carlson a1 co.worienr:elrsplegcylgc fusion between the proto- ar
sfzﬁnddpéant by fusing the protoplasts of Nicotiana glauca and N IPTOduceq the first somatic W
haveege: n the electrical fusion of protoplasts. Since then m ol Vilolken, in 181 ¢
and yors élugf:ucgd. In the following years the technique of E;IIY divergent somatic hybrids b
W developments were made, plant tissue culture was refined ‘1
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 TISSUE CULTURE

% | pPL—CGRY REQUIRE
n& [ BORA s MENTS FOR p
: oratory space- The or LAN
gani T
t‘?ﬂ‘;}q ot and the scale of activity, I tion of tigaye TISSUE cuLtype
q 1]"11 n 1-Washing, drying and Stmitnuml Space a:;‘l:;ro [lnbomlury depend
n ' arati B ge of e foll pends mainl
lé,::j:L z-mp‘l.l"‘lhnl‘l, S.ttfillzati““ sl i Vessely Owing i eedad - ainly on the
: qth: 3-Aseptic handling of explany Storage of mediy
O . 4-Maintenance of cultures, oy :ilhd Culturey
3 J = 3 A [
;’ff,u 5-Observation of cultures
R dern 1 :
i , the modern aboratorie .
q;‘;“ rn“IiI ing activities 3 to 5 ar:;et:;s activities 1 anq o
. pomaift’ Y : are :
¢ qutions should be taken : "ed in Culture mgmd;:‘ £ lni Media room whereas the
ollowing

e
The working area should be phy

ot used for medium preparations.

£
2
$ .
; observation-

g, Culture room= The culture room should have the following facilit
y ac es-

Controlled temperature (usally at 25°+

: : *2de ; ; ”

room heaters; higher or lower temperature mayg;i!edis‘;;t ;};:l :ZE:f a::c;:mdltloners and
cases

_ Culture racks fitted with light (generally 1000 lux or lower light generated by fluores-

cent tubes)

A shaker for agitation of liquid cultures. It is desirable to
roviding electricity to the culture room when there is electricity failure or cuts.
d their washing-- Generally glass culture vessels are used as they
able. It is desirable to use only borosilicate or pyrex glass

C. Culture vessels an
are cheaper, reusable and autoclav

ware as ordinary soda glass may be toxic

available for a variety of purpose;
but certain types are autoclavable an
 long run are costly than glass vessels.
Tissues are cultured in culture
(long neck or even ordinary ¢
dishes are also used. Wide mou
cially for micropropagation wor
neck culture flasks.
Culture tubes and flasks are usually

N

Sically se
a
parated, even by a temporary partition from

The weighing balances should be kept in
a separate s
pace.

Refrigerator, Deep freez
P e, Incubators ang Autoclave may be k
Yy be kept in corridor.

- For aseptic manipulations, lamin
in culture room. A small table havin ar flow hoods are commonl A :
ga stereoscopic microscope Lz;eb WEJCh cinbeThpesn
2 e adequate for culture

these vessels are generally presterilized
d therefore reusable. In general , plas

tubes (rimless tubes of

onical flasks) and petriplates;
th Dottles, including
k. Suspension culture

stoppered withco

L

e

A

have a generator set for

to some tissues. Culture vessels of plastic are
and disposable,

tic vessels in the

25 X 150 mm Or larger), flasks
but mainly especially designed
milk bottles are often employed espe-

s of necessity are maintained in long

tton plugs, which are often wr apped
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OGNOSY AND PHYTOCHEMISTRYY
i ng and incop,,
. scale may be time consuming 2% 2
such plus® on ::‘}:E;‘ ;olypl‘DPYle“e or a metal for this PUrpog,
of e

FUE e cloth, but preparing formance.
- cheese cloth, bu S ade up t the per .
in che v workers use caps n;r Jesign may affec . a suitable nontoxic deterg

pient. Many WEEE he :
effective but t insed, clean with tap Wate, \

These caps are Jabware are hly r1
ar 16 { thoroug Yy
m‘d]UthL:;rith , suitable lfrus!‘h hot air oven (75 to 80°C). Culture Vessq
washed

h distilled water ture vesse
are first at

X binet- o 3 ents, ves

ably in a dust proof ca rials like instrumers,

) car rann. Al the mate: :croorganisms.

[s)t;ds-terclzlztz;ro:’ork should be free from A ?

ebc. W m .

following method- d Teflon plastic ware (empty vessels) " f tl'(:fnts nbe
(i) Dry Heat- Glasswar€ gt at 160-180°C for 3 hours. But most ot the worke,

o hot air oven and flame sterilize instruments like fore

Culture vessel
colution overnight,
f"-.uﬂowmi by rinse wit
having contamination

]s should be stored preg,

sels, plant materials, medj,
This is achieved by one of the

sterilized by dry heat I d plastic ware s

prefer to autoclave glassbw::tes:ﬁﬁiers (300°C) are being employed for the sterilization o @V

etc. More Car;-'cznlsﬂgt Cglass % . r ¢ quues e-.

forceps, scalp : . ; edles, forceps etc. are : oo b
P on- The mstruments I.lke Scalpelsl ne P - Ordl- wipmg

(if) Flame Sterilizafi m in 95% alcohol followed by flaming. These instry. R\

vis ipping the : i
narily flame sterilized by dipP18 the operation to avoid contamination. The mouths ¢

LN o (TR TN IE
. e . e La] Oy T "
2 S U ¥ 10
MEEAL I

terilized during :
o meﬁeaxfees;eeﬁsezﬂj;;med prior to inoculation / subculture. : Wﬂh ar;
N : sis s
g “ (i) Autoclaving- Culture vessels etc. (both empty and confaining media) are generally Sten:li‘
”!I! sterilized bj’ heating in an autoclave to 121°C at 15 p.s.i (Pounds per square inch) for 15 (. Poc- ic
.:;r ' =0 ml of medium) to 40 (2 L medium) minutes, the time being longer for larger medium annblc
s‘:' volumes. Sterilization during autoclaving depends mainly on temperature. Certain types of results
“: lasticware and instruments like micropipettes etc are also autoclavable. All the vessels should The d
{; be stoppered during autoclaving. ' g tissu€
(iv) Filter Sterilization- Certain vitamins, enzymes and growth regulators like Zeatin, deatt
GA3, Abscisic acid (ABA) and Urea are heat liable, so these compounds are filter sterilizeq
:y pas;lmg r?heir sol.ution t?lrough a membrane filter of 0.45 u or lower pore size. The mem- expl
rane filter is held in a suitable assembly; the assembly together with the filter is sterilized exp!
by autoclaving before use. an
Laminar air flow cabinets are used to create an aseptic workin i ; j .
sterilized air through 1 ; ptic working area by blowing filter- ke
S Sone p%e ﬁj:;?e ertlc osed (onl all sides except one) space. The air is first filtered | ti0
; _ T to remove larger particles; it i i :
ciency particulate air (HEPA) filter, whicgh ﬁfters ; 1t 1s the'n passed through High effi-
sterilized air blows through the cabinet at 1.8 km - a']l iy e L e L -
working area aseptic, Insi o fh. T th. ] /hr which is sufficient to keep the enclosed 7
; = ere
f:LIbe fitted on the ceiling of the cabinet which e g DA UG L v
tion. - ch helps the area to be free from live contamina-

— : P
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Laminar Ajy Flow

y) Wiping with 70% Eth i ' . ,
; uti.S e.g latform of the lami.:::rl a The su-rfaces that cannot be steriliz
me " them thoroughly with 70% ow cabinet, hands of th sterilized by other tech-
o ethyl alcohol and alcoholeis I;;I‘atordetc' are sterilized by

owed to dry.

wiping
(vi) Surface Sterilization- In this method all pl
with an appropriate sterilizing agent to inactivate ItJtht ?natsrials used for culture is treated
ts used for s isi . microbes present on thei
urface disinfection are sodium h'ypr:n:l'ulor'1(’:::1 (2‘;:; iﬁi\i;?l;

terilizing 28€T
chlorite (9-10%), mercuric chloride (0.1-1%
or . 1-1%), H.O, (10-1 i
tibiotics (4-50mg/litre). Among these sodium ozr czaiciunz. ig:)rcﬁﬁfe?xt:?gmi
00

results and mercuric chloride gives satisfactory results and these are most commonly used
The duratio from 15-30 minutes. As these agents are toxic to plant

n of treatment varies
tissues the duration and concentration used should be such as to cause minimum tissue
death. | |

Surface sterilization protocol depend

hich determines the contamina
of tissue or organ
leaf, meris

tocol for disinfec

s mainly on the source and the type of tissue of the
tion load and tolerance o the sterilizing agent. An
e. Explant can be taken from

used for cultur
tematic tissue like cambium and floral parts

explant, W
tion of respective explant is men-

explant is the excised piece
any part of the plant like root, stem,
like stamens, anthers etc. A general pro

tioned below : L |
Geeds- Dip the seeds into 70% ethyl alc
mercuric chloride (acidified W

70% ethyl alcohol and finally rinse 4
septic
urified water to T

col should be carried out in an @
‘Leaves- Wash the explant thoroughly by P i ch
; - : lant i 0.1% mercuric €
surface with ethyl alcohol. Dip the ;—’:CP; with sterilize fissue paper:

sterile water and finally

an treat with 0.2%
Again rinse with
proto-

ohol for 30 seconds and th
15 minutes.

ith few drops of 1N He) for 10- :
ith sterilized distilled water. The entire

created by laminar air flow.
he dirt and rub the

emove t : .
olride solution, wash with

 —
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Fruits- Rinse the fruit with absolute alcohol and then dip g~ =
solution for 10 minutes. Finally wash thoroughly with sterie Watero soq;

:“ f interior tissue, ang hYp
| ; , Moy Pochigy
Stem- Wash the explant thoroughly with running tap water and e Seed t
Dip into 2% sodium hypochlorite solution for 15-20 minutes and wagy, € wig, of
water. 23 4 esf:l::? a1°0h01
Ith o
PRODUCTION OF CALLUS FROM EXPLANT Sterij,

The sterilized explant is transferred aseptically to a defined meg;y, .. .
flasks are incubated in BOD incubator for maintenance of culture1 : in the'ﬂasks
25%2C. Little amount of light is also essential for the production At the temperaﬁm&s
mass of cells). After 3 to 8 days of incubation, sufficient amount of c.-;l; Callys ( re

: us j

Proliferation of callus

When callus is well developed it should be cut j i
i . : Into pije
fresh medium. This medium contains an altered composip © of hes transferre

: tion of h 0 an
the growth. The medium used for roducti OTmones vyp; Othey
eration medium. P on of more amount of callus jg knov\fxl: :Upp Ortg

B =Y

I:Zﬁous culture media de
er(1953), Murashjge and Sk
(1968). Out of thes = R
i he tfv et:;sseOMS and B.5 are most commonly used. T})le(19§5 z;fa&d Gam!::erg 'et al (BS)
culture mogy o0 © 60 with IN Hel or 1N NaGpt The comres € medium is usually
Mmedia is listed in Taple no:-1 € composition of some plant tissue

veloped during last few decad

8 (MS) (1962), Erikson(E

A,
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* ],ANT TI

sSUE CULTURE

Insredlent

jcronutrients

Ca(NO3) 24H0
MgS04.7H:0

CaClz.2H0

NaHzPO4.H,O

MnS04.4H0O

CuS04.5H0

CoCl2.6HO

ZnS04.7H0

[FE: (504) 3

FeS04.7H,O

NaMo0O,.2HO

KI

KCl

FMoOs 2

ﬁ"eCIs.ﬁHzO

[ AlCl;

F‘IsBoa

I NiCl.6H,0

r EDTA

! Zn.Na,EDTA

' 'Na;EDTA.2H;0

! Organic nutrients

Vitamins

Pyridoxine HCI

Nicotinic acid

Thiamine HCI J
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. STRY.
ACOGNOSY AND pHYTOCHEM! \

pu PHARY

Ms-Murashige & k008

I B PO 0 S i -
Gy,
o
)

¢he !
- ER- Erikson by :
,ff,-' : B5- Gamberg et ' :tuents of medium that are essential to maintajy of *
i Media constituents- The major €S . gt
‘?:i : i the vital functions of culture are- |
5: J .’: ~ 1- Inorganic nutrients | inc
I 2-Organic nutrients str
.‘."{.’ :f 3-Growth regulators (Hormones) ca
i 4-Gelling agent (Agar) _ ) m
it 1-Ino . 1iciutgrienfﬂ- In addition to C, H and O all culture media requires 12 elements P!
for the growth of plant tissues. Out of these, six elements viz Nitrogen(N), Phosphorous(p), b

Potassium(K), Calcium(Ca), Sulphur(S) and Magnesium(Mg) are needed in the concentration
ater than 0.5 m mol I and are known as macronutrients. The remaining six elements viz

Iron(Fe), Zinc(Zn), Manganese(Mn), Copper(Cu), Boron(B) and Molybdenum(Mo) are re-

quired in the concentration less than 0.5 m mol 1! and are known as micronutrients.

The active factor in the culture medium is the ions of different types rather than salt. A
single ion can be contributed by more than one salt. For e.g in Murashige and Skoog’s
medium K* ions are contributed by KNO, and KH,PO, whereas NO* ions are contributed by
NH,NO, and KNO,. The various culture media differ mainly in quantity rather than in qual-

;?tgi ﬁzie el?mems_' Therefore tl_le various culture media provide different concentration
ganic nutrients for e.g. in White’s medium the concentration of K and N is very

less a .
e l:tgflfl;}::;d iht;dl.\eds a;'td B5 II'I?dllln.‘l. The White’s medium though widely used earlier
quate by various Investigators because the inorganic nutrients which

Provides the good callyg
; owth . ) ;
culture medja that are ngfv bein Werevery less.in quantity. Hence most of the plant fissue

ompared to White's megiyy, used widely (Table no-1) are richer in mineral salts

X\
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FLEY s

.. 4 Pu.m- T

st of e mady :
m “‘-'\\\ 0 i, von 4
» at haher PR GEY) 1:‘\ > NOW used o
S thl\T‘,\ as FeEDTA and in this f < s
orm iron remains

b
.n-.t:‘i_,) \:.‘1 l:\\. 'm.\y be pr
cpared by usin
sing Na,EDTA.2H.O and
1

\_l- L Nk \
FE2™ e MROTRIWE tivgen i Supplied |

apoands When nitvate is \mt:: ul\ the

e a l.,\“u.

At ST N ek this deit
o, 10 CRECK TN ANt small amoung f
(4]

medium in
the f :
the pH orms of nitrates and amm
-'\n‘mmt‘:iur::! the medium shifts towards nlkali?\:
compound is added along with ni-

tf.!t‘“ - ks
It ‘“}\ilt!\“\ o the -‘.\1\\\‘\_\ menti
- o, Cotalt (Co) ang ;k:::‘:t\l\ui elements |, the var
e () but their neces:.l:m;ls media are also enriched with
ity has not been establi
shed.

s-Organic nutrients- The organi
3 o~ - W > ot < ““tﬁll‘l S
and cardon oW, ts can be broadly calssified into nitrogen sources
Nitrogen sources- For the .
) = 2t Optimun
o e madia wi 1 callus it i
psue cv._ﬁtl adia w ith one or more vitamg growth it is necessary to supplement th
p‘ﬁda\me. thiamne. niootinic acid mdl amins and amino acids. The vitaminfp _Egd e
) g : s . required are
3 \motonv. Fantothenic acid i » mnositol. Of th . . - E:
o g thenic acid is also known to be pres ; &Famltr;e Tl o
omotory but is not included in m
ost

‘q\di

of the TIPS
Other complex nutrients of undefined co iti
ilk, com milk. malt extract, tomato juice an;“Pomthon such as casein hydrolysate, coconut
. \F Hesue : Ao yeast extract have also
d‘eagrf};:?;;mi;:iggh;rihﬂmw ever 1t is recommended to avoid theil'J ?1?; Zf::idrte;‘gz?:;
.2 SINS P , as se suhs
:; ‘—aﬁaﬁon Eo e antity ?I? c{:ub:.ta.nces may affect the reproducibility of results because
3 quality of growth promoting constituents in these sub-

stances.
Carbon sources- The mos
st t commonly used carbon source for all cultured plant materials
‘ Is sucrose. Tt is used in the concentration of 2-5%. Ball demon-
sucrose is better than filtered sterilized sucrose because autoclaving

vhich enhances its availability to plant cells. Generally,
oots do best with sucrose.

mannose and even starch,

including even green s
strated that autoclaved

causes the hydrolysis of sucrose ¥
monocots grow better with glucose whereas dicotyledonous r

Plant Hissues can utilize other sugars also like galactose, lactose,

but these are rarely used.
The growth hormones included in culture media are

3.Growth regulators(Hormones) -

auxins, cytokinins and gibberellins.
Auxins- Auxins are mainly used to facilitate cell divisi
e-3-acetic acid), IBA (indole-3

monly used auxins are IAA (indol
thalene acetic acid), NOA (naphthoxy acetic acid), p-CPA (Para-chlorop
d) and 24, 5T (trichlorophenoxyacetic acid). IBA and

2, 4-D (24 dichlorophenoXy acetic aci : OX :
NAA are widely used for rooting and (in combination with cytokinin) for shoot prolifera-
tion. 2,4-D and 2,4,5-T are very effective for the induction and growth of callus. Am;m
generally dissolve in ethanol or dil NaoH. | . . el
inte i tokinins are adenine derivatives and are employed to Pro-
Cytokinins Chemically, cyt0 tic embryo induction, to enhance pro-

on and root differentiation. Com-
“Jbutyric acid), NAA (naph-
henoxyacetic acid),

hoots, often soma :
are Kinetin (furfurylamino

mote cell division, regeneration of s A o sed cytokinins

o e : . Commo .

liferation and growth of awdllary buds ‘; %:ifs {i sopentenyl “denine), Zeatin and TDZ
: tokinins while Kinetin and BAP are

5 p ino purine
purine), BAP (6 benzylaminO P Jly occuring ¢y

(thiadiazuron). 2-ip and Zeatin are natura

__4
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iy “ssolve it djcl;:c'lsorhimﬂ. | » U
' o8 ; is almost exclyes
ytokint™ g gi perelli okr::;irr‘laﬁ(’“- Gibberelﬁmcgszg‘?&euﬁ%o’} L tie'ted
ver nml’ic E,'l'“bry . " 4 ; ' g(]O?L
¢ of culture medium 15 the gelling agent whygy,
- componet ©4iym the tissue submerges and die due tolpg, 407
other € Hhquid ME s mproved OXYEBCT supply and provides ty, | @
cause I pjum there ©oe) as compared 10 quie hecinm For thig
(agar 18 T, agent 15 @ ar-agar obtained from red algae j, | o
Lsed gelling 25, a1 0%. If the concentration is increased thyy |
ata concentratlo dc;f{—usion of nutrients into the gasue medium is ngy | 4
e}y .and _thance o enzymatic 'hydleSlS at incubation temper,. | ¢
Wt e I‘e?ls,tan onl used HE culture suedi: Marsover it is | d
characteristic it s do not react with them. ‘
. and thus nt of the nutrient medium.Single cell and ce)y ‘
an essential Consihé\flmre,devoid of agar,but such cultures shoulq |

by gentle agitation. Another gelling

n in suspensiﬂ
carrageenan, starch, gelatin, polyacry-

ther by pubbling §ten;e ‘agt gr
olidify liquid media are like ginate,
] and hydroxyethylcellulose.

should be used.A convenient ap-

MEDIA PREPARATION
all the nutrients (macronuirients,

. : t purity

d hemicals of highes ]
ter ana € . Stock solut‘lorlS of . .
onents) and store them in refrigerator. The

e

1
I proach to prepare a medit R
! micronutrients, iron solution and organic CO! nent ‘
: l‘: I i preparation of Murashige and Skoog’s medium 18 discussed below
it TABLE NO. 2
| Li.' ’E Ingredients Amount (mg/litre)
i NH.NOs 1650
KNO; 1900 |
MgSO;.?H;O 370 l
KH2PO4 170 \
CaCl..2H;O 440 _l
Group 2 l
MnS0;.4H,0 22.3 J
CuS04.5H,0 0.025 \
| ngg '6;;?2% : 0.025 —
e
al Na:MoOy 2H,0 08265 _l]
i.:. | = 0.83 ‘
i H,BO, 5
"{ Gmup 3 ; l
:i:[!;f FeS04.7H,0 27 \
i1 Na;EDTA.2H,0 8 ‘
Jr Group 4 373 l
/ Pyridoxine HCJ |
i ____I‘I_i_@fiIU_'c_ai:i_c_l___.__h________g5 =
— Thiamine HC” | 05 |
———Jnositl 0.1
—— Clydne 100
20
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1 ANTTISSUE CULTURE

ATl the natadions o )
o four groups Manshige & SKooy’
- ? i : ‘\\‘ s
0 Q\u‘f\“\h\\h\\“ ™ i Medium as Jigte
rated sohadion and o Gromp 2 WS- The
< concentraial and ST l '; N SOneenty
3 Soluti Loy ARande
@ j‘i‘i‘“"‘::‘:ﬁ‘}\‘}\u\\tmn‘ Sl\\\'l: < ;
~ \ B » v i
: m:.i S \u‘-m:I PrYpaation of g :‘\l?h““s are pre
gissolv® ~ﬂ} AR N plass distill;\; K solution
AN, 24D and stwitlar con Water
desirad volume With water

Aok g
wek solution of

Rredients(e

and thg i
9 ) an mix
Pounds are'dissoly them together.

to 4
th slight haat and the :
with BB o N made to vl R
< Na, A2H.0O oy Yiume with water. The j
heaﬁng and continous sﬁl‘l‘ing M . e iron solution
+ VX the tw

ditﬂle‘d water.

(3) Semisolid media preparation A.
> = Agar

Hel or 1IN NaoH and medium is poured in the cultur
e vessels.

(Note- A large variety of i
ty of prepared media are now available in the market in the pow-

dered 'form from Sigma and Himedia
companies.The powdered media is disolved in
3/4 th volume of distilled water and after add-
ing sucrose, agar and other desired chemicals
fio] volume is made up with distilled water.
pH is adjusted and finally sterilized by auto-
clave. However, media prepared in the labo-
ratory cost less as compared to ready- made
media purchased from market.)

(4) Sterilization of media- All the culture
vessels containing media are plugged with non-
absorbent cotton, covered with aluminium foil
and are sterilized by autoclaving at 121°C for
15-40 minutes (time depends on the volume of
liquid to be sterilized). These vessels may be
stored at 4°C and used whenever needed .

TYPES OF PLANT TISSUE CULTURE
The present knowledge permits the us
initiate cultures. The plant part used for thi

e of any plant part as
s purpose is known &

ad in table no-2 is

Al wJ m i 21
ted mlutinn.%r:spl;;s I::;—Easr:lt?,ﬁx SRR
XCe ’ il ared
:\pt sucrose) 200x concentrft:lp
ared i '
Qacl{\ c:;d In the strength of 1m mol I or
mponent should be weighed and

The evtokin ed in smal
CVtokining ape dissolxredaiga:?mf;ﬂ‘mm fagd mae
ount of 0.5 NHcl

. L
dl_qgoh B wd FeSO 71
+HO Stparately in 450 i
8 Salutione shg ml of distilled water by gentle
and make up the volume to 1L with

disSOIVEd in 3;’ 4 th volume of . and sucros 3 .
¢ of the distilled water by i:?i;\;af:ed EES Psrt;eq P
g on water bath. The adequate

antities of stock solution (for
; : IL medi
Jution of Group 2,3 an 13, S0ml of stock ;
:zlume s I:lp wit]fl ;‘)\ are added . Other desired Sﬁ?ut;g; of Group I and 5 ml of stock
istilled water. The pH of the n}:gdiumenitss:cli?uzlts(zlaiddse‘;l e ﬁn?\ll
ed to 5.7 using 1

categorised

is prepared by

Autoclave

a source of material to

s an explant. Nodal and

___-#
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W pHARMACOGNOSY AND PH.'TQ?

Wd, Jeaf, leaf dise, Petion,
axi

gisting of node/nodes are prepared and transferre.
plants of suitable s1z¢ cont I -
dium. . The anthers may be taken fror}l‘g . iy e "t i . -
(i) Anther cultu"':’-huuld be grown under controlle p e, light zna r-"un-;cﬂ:__
but ideally these plants s ropriate developmental stage are co]]eftgd, Suﬁa%f"-ﬁr‘i}iz,:i
Figwer buds 0 thc.al;.aé’ 1n€:l placed horizontally on culture medlm:n, P’-"ffﬂer bevle e |
ind their anthers are L"":‘f’fl (;s be cultured and in some cases thr,: fﬂ']h-rg mﬂff"‘!?:er_;& il
<mall anthers may themselv sl aad i soescosen Thasenile Gocesoe =
eon cultured. Care should be taken
;;r:tl:a:iun from anther walls.

m isolated either by squeezing or figas i
Itures- Pollen cultures may be iso 4 ezing "
: .ngigmpf:i;zr;u;qbout 50 anthers may be placed in 20 ml of medium and squeeze3 -,
uring t 5 ——

- %
to the e

i pog

amg?

Wity
glass rod ; the solution is filtered through a nylon mesh of suitable pore size and censs.

|
i fuged. The pollen pellet is collected, washed twice and suspended at z finzl density of 172 1
o { 10* pollen\ml. |

: In float culture, excised anthers are floated on a shallow ]if:pﬂd med.mm in a peiridich.
: " i the anthers dehisce in a few days releasing their pollen grains into the medium.
t

. (iv) Embryo culture- For embryo culture, embryos are excised fraz‘n immature seeds
i3] under laminar air flow cabinet. Sometimes the immature seeds are surface sterilized zn3
< / soaked in water for few hours before the embryos are excised. The excised =m?

'.';‘{ directly transferred to culture media.
s (v) Ovule culture-

Ovules after fertilization have been successfully cultured o cbizin
mature embryo / seeds. Depending upon when the embryo aborts, the o
excised any time soon after fertilization
be |

IVOS aZte

vules have tobe
to almost developed fruits, which may sometimss

ost due to premature abscission. Ho tried only in those
sible due to difficulty of

ome cases the medium may need to be supplemeniad

e initial growth.

culture- Ovary culture is often used when embryo culture and ovule culture

Xdsed at the zygote

2 : al development is completed
mordia culture- Leaves of 800 um are separa

transferred t i i

1y of e 0 medium. Growth rate in culture

Of excission, Youn ¢

I s g leaves have more rate of growth

b ie 18
ted from shoots,
depends on their

as comparad to ma-
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i ‘ Bnet S
apical and inolated :_-pldr.'rma! Pl gl ;?,,,,’ . ‘ f .
- ts of stems PR Lyen f a species is desipgpy, At | g
fal sements Sy root, aneL EC plant of a op P WA
pler no¢ -l’ -I“.l |, ovule, O “) suitable “"l;cll’*wd belove:- SCtimags | .
r buch £ d as an oxplam. are AICUoEE : ’
":‘:.:'tl“"‘n used .'t.d ':"lvpi.ﬂ of cultures i s are used 10 initiate the cu][u"___% the: s A :
hi pation. Various & em segmen B are E disinfectant and Washe s 5, g
regenent 9- When sl wrilized with any 2 o Mrtag.,L
(1) Stem culture i ind then HILI” d stem pi;-cus are transferred inz ""‘f;q':"}:‘
i g Was ¢ sterilized ! i ‘ y I k3 Hilizaa
cealed with '“]”llllti‘il”h‘d waler. bll—:“d ends are removed with the hc_]p of salpe T2
b § et b ) il
o ﬂ;r“:'z:l‘urilm:d filter paper
setridish OF ¢



1SSUE CULTURE

| tip cul
P ( fiﬁ‘) Shoot Hp culture- Ty, eXelsed Shess

~ e ‘ 3 -
s AT cultured on nutrtient wmegiy, It formg ‘:\l‘ta‘ :\t 100-1000 um long of various plant
g° oo t. ; © Adventitions roots and regenerate into en-
tre 5eleﬂ¢d examples of regeneration from difg
pen cultare erent explants and cultures-
A- e i B- Inflorescence culture
urs . dus intiox Brassion olerwonn var bobrytis
Tt = Musa species
R‘wwg; ":mil i Pennisehum americanum
e Sorghum alwum
I&f N-"‘"‘;‘“‘ ' Triticum aestivun
palhergis Lt Zea mays

Arachis Fypogas

D-Embryo culture

- Arachis hypogaea
pila drumondt Alliwm cepa
Rann unculus scleratus Costus speciosus
Tagels erecta Encalyptus citriodona
Utricularia inflexa Hordeum culgare
g- Leaf culture Podophyllum hexandrur
Artemisia anrua E-Shoot tip culture
Aﬂdﬁd@ indict Atropa belladonna
icer arictinun Acacia auriculiformis
cer i chipides Chrysanthemum monifolium
Curculigo orcirioidss ysanthenmin 7
Dipscorea floribunda Gladiolus spedes
. Morus indica
copersicon esculenium -
R Phoenix dactilifera
Ory=a - - Piper nigrum
Raarolfiz serpes O Picrorhiza kurroa
Saccharum officinariim S
Triticum asstiowim Ziniber officinale
Zea mays H-Seed and seedling callus
G- Root culture Acacia quriculiformis
=i Albizia lebbeck
Albizzia lebbeck s e
Aegle marmelos g B
Dalbergia sisso0 nctoriiit
Viena aconitifolia Carfhﬂm“s
= Helianthus “’"”"‘sa
fure Prosopis 1amarug
I- Endosperm cul Tecomella undulata
Dendroph!hﬂf-’fakam Sesbania grardifiord
Onyza sativa Vigna mungo
Taxillus vestitus
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A .-‘-"-; , . n1 .
t from the .1bow: e
f cf:l}:t?::ing of plant cells/tissy
or
Protoplast culture
i re
Hairy root cultu :ch do not contain cell walls. The real start of
o ked pIaC el cking in 1960 when he demonstrated that
1ake E.C.Co h enzymatic degradation of cel]

Protoplasts are the Ih g
<t researc 4
toplast resed ts can be
pl:mt pro ; rotoplas o ol
e -alled as prot : d cultur
naked cells ¢ solation ant lant biotec

. is the 1
ralls. In view of this .t N
::-::11101 I;e-search within t1.1e l"‘:&lm P
;nethods namely, HIEChamcath- me
Mechanical method- I lasts. This M€
nife to release the protop . +orical method.
Bharp K 4. It is only @ histor! . - d now for the isol
ctically used- atic method is almost invariably used no e isola-
i - The . shrinkage is minimum. The pro-
atic method Is are not broken and ogmonc_s g g e }];1)
tion of protoplasts where ce tv of tissues including leaves, Toots , i shoot
. However, the most commonly used part are

. arie
ts can be isolated from 2 v -
fﬂffes, Ccallus, cell SUSP‘-‘“S‘;I; ?nigoﬂc;il;nof protoplasts using the following steps -
. o
Jeaves which can be employzre obtained from about 10 weeks old plants and are surface
Fully expanded leav!:ﬁem into 70% ethyl alcohol for one minute and then treating them

sn_arﬂized b{ frlrsrt1 glfi%mim hypochlorite for 20-30 minutes. The leave.s are then rinsed tl}ree \
v‘mh 2%‘;) lie:ﬂe distilled water and subsequent operations are carried out under 1ax§mnar i
times with s is carefully peeled off and the stripped

: i i e sterilized leaves
g‘i?:r? ciioi:":ftzr;gﬁfr;fcef tI?‘Ieso-phyll protoplasts can be obtf.-lined .from these peeled
leaf segments while those for epidermis are obt@ed from peeled epidermis. From the peeled
leaf segments the protoplasts can be isolated using any one of the two methods:

(i)- direct (one step) method, in which treatment with macerozyme (or pectinase) and

ained throug
Pmtoplasts

hnology- Pr

olls (infact cell walls) are cut with
1d of protoplasts thus it is

has become a very important
otoplasts are isolated by two

d enzymabic-
Jasmolysed C X
thod the Ptho d gives poor yie

cellulase is done simultaneously, or
(ii)- sequential (two step) method, in which cells are first isolated using macerozyme

and then cells are treated with cellulase to isolate protoplasts.
The isolated protop;asts are cleaned by centrifugation and decantation method. The

;Ijan“l protoplast solution of known density (1x105 protoplast/ml) is poured on sterile

I;re media in the petridishes and mix them gently by rotating each petridish. Allow the
‘I:;it Igm to set, seal the petridishes with paraffin film and incubate the petridishes in in-
frst divsion within 2 cys ot o, ProlOPLasts which are capable of dividing, undergd
to fresh medium (sub;ﬁ:it?g;and form callus after 2-3 weeks. The callus is then transferred
cytokinin. Embryogenesis be g:i 501;1:?111;}115) containing appropriate proportions of auxin and
Plantlets may be transferred to pots. e embryo develops into plantlets. Subsequently, the
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Cell wall
regeneration

Protoplasts isolation procedure

~ Washing by
contrifugation

Plating of protoplasts

HAIRY ROOT CULTURE

A relatively new type of plant culture which consists of highly branched roots cov-
ered with a mass of tiny root hairs originated directly from the explant in response to

' ] i i i ia i induce hairy root symptoms.
rhizogenes infection. This bacteria 15 able to in -
?h‘g:g: ﬂﬁf: can exin grow on simple media of salts and sugars (devoid of hoﬁ?ones g-r
amin i ' d cultivated indefinitely under sterile condi-
o) These hairy roots can be excised an : . - -
t‘;gns Aszeamre of hariyry root systems of paramount importance fc{; their commercial exploi
fation is their stable, high level production of secondfry met:bf: ltfes.momﬂated .
i i ) ant material 18 /8US
In the production of hairy root cultu;es,t ;c;\iz i?;l; o ducing (R) plasmid. This
pension of Agrobacterium rhizogenes. The bac s T clium for 48 hours

_ : ia i t maltose .
eilturs iygmenated ) B baderlifei?i;ugaﬁon (5x10° rpm, 20 min) and resuspend-

o R ok pelleﬁl;grm a thick suspension. Transformation may be induced

ing the bacteria in YMB medium to disc etiO].eS or stem seg-
3 ed or on detached leaves, leaf disc, P i

on aseptic plants grown from se Jization 0
ments from green house plants followed by ster

f the excised tissues.

¥
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—

gt
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.o of inoculation, but in otherg |
sy at the e ither case, hairy m,a o
ar ubS);q;:Jenﬂ fr 9:51 ::: ;::fxl]el ion is v Vaﬂ;ble 1.‘{911) 2
e subZER  of L =y 2 ;
1o o and roots emerB” _ upility O Zt he wounding response of plang, o
?tt;alf{.)urﬂ:veeks' The § p uc d;nng plasmid T-DNA transfer. : i
on the compou” pacterinim addir o in media containing 200 mg/1

.2 by €V lants with Agmbacferium rhizuggnes R
ema\'bEdeared"fbﬁThemfechonOfF;RjPlasnﬁdtobems.erteﬂinto&le Thdﬂr
3 as-oomg/Lampsz_D;\rA (Tt an of transformed ussuesmsuchawa? o
cephaloPOTt, i of two PIC 0 vin metabOU L metabolism is modified insuchy | 0%
causes O :on alters and amin
plant genome. Integration is exprﬁsedes are p-mduced. an 1

Dt . henotyPe < opin
i e e
wWav S

mt

of various cultures- @

e T mmE oo s e e e
T 3 mainienance Of Vanoss plant ossue Gaimes &Gh D2 done
—nih exizbiichment and Maliiisetis =2 -
R =TT : _ g i
- < which are selected on the basis of the O0ECTE
2 SEean mesin CoBUTE SUSIEMS which are Selalied Uil 4o == i P
T s mztn COLTITE SVEED
(PRI —— 3.
g - - - - \ a
T B =~ Qi=~ 1ire)
TR uiiore (B0 h.........’ﬁf;\;. as >i=0C CuitiET
i- Calies cuitome |

T TE Tass —slmy=a ~2— — e =
-, A 0 s amronlast culture cGan B Stown 2
EIORODES cuthme- 1D oo CUIIEe < = -

Calims coitame

Sospension cultur

CALLUS CULTURE
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pLANY TRRUE QR RE
e WA W Y
!t iz \\\‘3.“ AR t\\‘\ \\.‘\““\ g : f ST et L
: “,i\%\ \':\2- :‘r\\l '&\\‘(\\‘i\\\\ ‘\\\\ \::\\‘\s“t‘r‘li?\\i \\'i“\ \‘(\{ii\ - e .}?_1. I:_'--- =
B QAR T 2 s o od Wiauates, Finall oc \lm hypochlorite (2%) or mercuric
‘f‘“\, RN BF 28 yam ﬂ:or} i“ tla]\\'ashed with sterile glass distilled
o + AFor detail, please refer the surface steriliza-
ED ORRWN R The o
Wae ot )
W medinm de
epends upon the species of plant and

S of st The N tair
lti \‘{;\T: : nmt ;\;::“\k T\\i \\\\“\\\‘\\‘ ‘\\‘\‘i‘\ A l“‘
RiC MAITESNR. onanie watvient (ired should be well defined and it should contai

T

ine "< i i y 8

aans ol amd aibbeeling e .\‘:il:l\ , ;1 N monny. T groa e
ed o media according to the objective of culture.

e RAE IRA Al WA
s B T NAX Qe widely used £
270 waaiiietaiion, D SV used tor rooting H sy i =gy
¢ shoot PN ationy, 24D . o ing and in comb kin
e Qrdolinine ave \‘\\\plo\\‘\\i“?\?'*'rﬁl are very effective for nn:’::ct:?or:\\::g c};:?wt‘n‘tsf

A e the promaotion of cell division , regeneraﬁongof shoots

c‘llhls- * e :
and E:t\“\‘th of aandtiary hads,

The wall defiied sem solid nutrient
w3 s ent ia is pre ; i
]-usted pedwet 3 0 A TN pouad fate Cul::mn is prepared and pH of the medium 1s ad-
.:1.1\‘311\5. with alunmtniin foil and are Qm.mzlr\:aessels,gugged S
~ \ kS b o '\)? 't“-ltt ﬂ\’iﬂ
sv) Transier ot ¢ ; o &
Qv Trf -\u : tan e\}j‘l.\m» Surtace sterilized explant is transferred icall th
cessels containing s Solld nutrient media ) ansferred aseptically to the
) Jncubation- e inoculs
“-) -1.?2 Sé 1:;;11:}1‘{.:‘\1::‘}\l11\1t\\1 vessels are incubated in BOD incubator at the tempera-
fure 0 == i :o St and dark cyeles of each 12 hours duration. After 3 to 8 days of
incub:lﬂf‘ﬂ l“-ﬁ:‘:kn\ amount ot callus is produced and after 3 to 4 weeks, callus should be 4
fo 5 eSS the size of an explant. Callus is formed through three stages of development viz-
P ] -y 1o o ” . -
(A) Induczon In this stage, metabolic activities of the cell increases therefore it accu-

mulates the organic contents and finally divide into a number of cells.
@) Cell division- In this stage the active cell division takes place as the explant cells
place ie. the mor-

revert to meristematic state.
ation of secondary

(C) Cell differentiation-
phological and physiological

In this stage the cellular differentiation takes
differentiation occurs resulting in the form

metabolites.
a1 period of time it becomes neccessary to transfer the callus to

Maintenance- After ; .
fresh media ( turing of callus ) chiefly due to nutrient depletion and meduum drying.
In eeneral, callus tissue of 5-10mm in diameter and 20- 100mg in weight are transferred
ase;ﬁca]lv’to fresh medium.Subculturing of callus is done after every 4 to 6 weeks.
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SY AND PHYTQ_gE_NJLQ—Tﬁ-Y—'l
ss€es in callus

o PHARMACOGNO
as clumps or ma
upper layerg

18, Cells grow
ith the medium whereas cells in L2
main feature of callus is it5 CaPab‘ht}' to
ary plant me.

r layers. The
ad ultimately forming a plant. Secon
lus cultures but on the whole it is good source for

are slow growing systen
in contact W

only lower cells are 1
from cells in lowe
develop into mal root and :i}umt at
tabolites can also be prodm:cd from ¢
esmblishmcnt of suspension cultures.

SUSPENSION c

Tissue and ce

s cultures

dium (without agar) produce a suspension of
d as suspension cultures

ULTURE
liquid me
these are calle

lls cultured in @
Jumps of few t0 many cells;

IIs and cells ¢
of suspension culture
nsion cultures are initiate
agar). In liquid nutrient m
ons and

haker at 50-
fter the production

d by transferring the friable callus to liquid nutrien
tissue remains submerged Whic1:

edium plant
there is death of cells. Therefore such cultur
o aerate the Cult-ur:és

150 rpm. Agitation serves both t
of sufficient number of cells, subculturing can

single ¢©
Initiation
Cell suspe
medium (without
leads to anaerobic conditi

are agitated by 2 rotary S

e the cells. A
of cells are transferred (low

and to dispers
A be done in fresh liquid medium.
! milt is common observation that if relatively small number
‘ inoculum density) to a new medium (either static or liquid), th i Vi
a larger qt_lant:ity of tissue transferred from the same c?.ﬂtur)e 13;;“ ;ilfiig r;‘;’edizlﬁlslwhereas
same medium. This observation has led to the concept of ‘critical initial cell d P,l ’Y on the l
defined as the smallest inoculum per volume of medium, from which ensity’ . This is ;
few conditions which determine the ¢ -a. new CUI ture can be bat®
ritical initial dEIlSity of aut
e
| dur

reproducibly grown. There are
cells. They are :

(i)-The cultures physiological characteristics.
(ii)-Th . i
ii)-The length of time and conditions under which the culture was previousl
_ ously maintained

(iii)-The composition of fresh medium.
The third point i i
ird point is of interest. As the isolated cells failed to gro fr
w on fresh medium

‘conditioned medium’ or * i
y e nurse tissue’ conditi
plasts. A “conditioned medium’ i itions are used to grow i
. w
Fon it sk e miﬁﬁ ;Sd .the medlum- on which some tisgsrues v:rs: lated C_eﬂs or proto-
in the medium by the callus mILuStment in the nutrients and chemic {e previously grown.
, promotes the growth of isolated cells of I;_Oiub$tances released
oplasts. In suspen-

sion cultures, cells :

Hiindred cel grow as isolated single cells

—— cells. Cell aggregation vary fro%n SF;e ;ezntci (;ell .a}ggregates of a few cells to a f
NANCE OF SUSPENSION CULTURE e "

C
e
:

.
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i pLANT TISBUE GULTURE

- ——

| SUSPENSION CULTURE
nitiation of callus and suspension cultures

In batch c:ulh.,lr.e there is no steady state of growth. The cell number or biomass of a
batch culhm? exhibits a t.yplcal sigmoidal curve having a lag phase during ‘which the cell
number of biomass remains unchanged, followed by a logarithmic (log) phase (Exponential
phase) when there is rapid increase in cell number and finally ending in a stationary phase

during which cell number gradually declines.

STATIONARY
PHASE

CELL NUMBER

in a batch culture.

A model curve for cell number

The lag phase duration depenas mainl 1
from w;i:f 111:Jloculum is taken. The 10g phase 125 ;ba;tg ﬁzﬁon of a cell
tion is the time taken for doubling of cell number ecies. The stationary
vary from 22-48 hours, depending mainly OR ;he pRens |

Scanned by CamScanner



S | ]

S ISTRY-|
PU PHARMACOGNOSY AND PHYTOCHEM= Z_
g tion. of celluly,

and possibly due to an accumula .
for a prolonged period, the cells may dig

P ]
on the culture by a depletion of the nutrients ;
wastes. If the culture is kept in stationary phase
Therefore subculturing should be done. o R
) F ne ad
(b) Continous culture- [n this tecnique the CLllld]?()gu'llitélogdlgi;ng'l}x:éza O edium. Su(:h
state for a long period by draining out the used medium ¢ _
culture systems are of two types- the ased nads
(i) Closed type- In closed continous culture, cells alrte ::I;iff:fi ?;Tbiomass keepsl:,m
taken out for replacement and added back to the cultu _ : | n
increasing. ” ik
il i th cells and the used medium are taken ¢y
(i) Open type- In open continous culture, bo ; ,
and replaced by equal volume of fresh medium. The repla;eme“taﬁoég?;nls lf.: (?lillltl:lsrt:i rthat
cultures remain at submaximal growth indefinitely. Further op , € of

two types viz. turbidostat and chemostat types.

Turbidostat type- In turbidostat, cells are allowed to grow up to a p.reselected turbidj
(usually measured as OD) when a predetermined volume of the culture is replaced by freg},

normal culture medium. . ..
Chemostat type- In this a chosen nutrient is kept in a concentration so that it is depleteq

very rapld_[y to become growth ]j_[niting while other nutrients are still in COI:IC-enl.TaﬁOR highel-
then required. In such a situation any addition of the growth- limiting nutrient is reflected i,

cell growth. '

SUBCULTURE

The growth of cell suspension culture is always higher than callus culture therefore they
should be subcultured every 3-14 days. The inoculum volume should be 20-25% of the fresh
medium volume; in any case the initial cell density of the fresh culture (just after inoculation)
should be around 5x10* cells ml" or higher otherwise the cells may fail to divide.

Estimation of growth

The various parameters used for estimating the growth of cultured cells are like fresh
weight, dry weight, cell number and packed cell volume.

Fresh weight- This parameter is employed to measure the growth of both suspension
and callus cultures. In case of callus cultures, the cell mass is placed on a pre- weighed dry
filter paper or nylon filter and weighed to determine fresh weight.

~ In case of suspen.sion cultures, the cells from suspension cultures are filtered on to a
fﬂtgr paper or nylon filter and washed with ditilled water. The excess of water is removed
under vacuum and weighed along with the filter (filter is pre weighed in wet conditions).

and CDaKJWEi?ht- This p arameter is also employed to measure the growth of both suspension
s, fZC]:l:r tures. Dr){ weights are determined by drying the cells and filter in an oven at
s and weighed ; the filter is pre- weighed in dry conditions. .

Cell g : , _
cable to olrlllu;n:fsr f ell number is the most informative measure of cell growth and is appli-
mic acid, To thepl I;Sllon cultures. Cell aggregates are treated with pectinase or 5-15% chro-

ioxi i @ ume of cell suspension culture, 2 volumes of 8% chromic acid and
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and agitated
or 10 minut
moved and the es. The suspensi
pellet is suspended i S1on so obtained j
counted by haemocy tometef ed in 8% saline solutioc:-; ‘1§$rtrifmged' ot S
e . er few minutes, free cells are

Packed cell v
olume- This i
ulture (4-7 ; \is is determi
colitn (th ml) into a 15 ml Sraduft:é-mmed{ by pipetting a k
reading the volume of cell pellet whj centrifuge tub a known volume of suspension
pellet which is expressed aﬁ: rs:\[lnnrltlmg at 200 x g for 5 min and
cells/ L of culture.

APPLICATIONS OF
S demti :ll-a?::; TISSUE CULTURE IN PHARMA
signes acludlog phien ssue culture technique is wi COGNOSY
cognosy also. It's applicati j n\:;dely used in all the fields of bio-
re-

1- Production of sec
onda :
2- Biotransformation ry metabolites
or Mi .
4- Somaclonal variation cropropagation
5- Cen Immobi]_izaﬁol_l

1-Production of secondary metabolites
It is well known im
that plants are an important source for a variety of chemicals used in

pharmacy, medicine and industry.

. In r?c'ent years, plant cell suspension cultures
peing utilized for the production of these chemic;ds on commerci

advantages over extraction from plants-
1. The yield and quality of the product is more consistent in cell cultures because it is not

influenced by the environment. .
9. The production schedule can be predicted and controlled in the laboratory or industry.

- S gt T S
—h "Nty
""’ﬁ*' Sl AFIF o o e
E‘-. by ] oL AR
et B

callus cultures and immobilized cells are
al scale due to following |

-
e
TREOY

T - ﬁ‘...-l-"- e
o me———_

- The most -i.tnportant chemicals produced using cell cultures are secondary metabolites
which are defined as ‘those cell constituents which are not essential for survival’. These
secondary metabolites include alkaloids, glycosides, terpenoids, steroids and a variety of -
flavours, perfumes,colours etc. The yield of these chemicals in cell culture is though gener-
ally lower than in whole plants, it can be substantially increased by manipulating physiologi-
cal and biochemical conditions. In some cases cell cultures accumulate these secondary me-
ther plants, from which

tabolites at levels higher (2-10 times) than those found in whole mo
cell culture has been prepare o1l cultures can be used for industrial produc-
' ells are used instead

d. Automation in ¢
tion of secondary metabolites. However, sometime immob.ilized plant ¢ _
of suspension cultures to increase the efficiency of production system. Some of the important
secondary metabolites obtained from plants are liste

T

d in following tables.
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ND PHYTOCHEMISTRY-

W
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NO /
TABLE i
ogical activity
ture and their pharmacologt e
dincy / c
prodte® — Galiue RS “Antchalinergic
duct //?’t’iu’l’m;e/ Anticancer
Flant species "’/}’uggir_l,e// /’w"’/‘—- Anticancer
Atropa belladora /W Shoot gultﬂfe Hypotensive
Catharanthts roseis /‘ﬁg};ﬂ"/a:s.hﬂ/ //’S/’— Antimalarial
/’ﬂg/hf“‘e/ (st Antimitotic
Quinin€ // . Stimulant
Emetic

Cinchona ofﬂcﬂ'ﬂalfs

o aubumnale . =
= Gyjn s e — Flairy root cultwre Antihypersrston
Cephaelis ipe Cl‘fmh“ ’IIISCEE"W /’5’/__ S ;Snl:lnu(;lant:c

Fura stramonium ine
hedm gerardiana %,/’g‘/‘— Antitumour
Nicotiana tabacur /‘,13,”12‘39"3”"/"‘5””_ Analgesic
Ochrosia eHi.r:m /’@W/”S/ Spasmolyﬁc
Papaver somniferiin —’W{eﬁm/ ”’/S’/’d Sedative, Analgesic
/’J:_o(gm,e/__——————’g—”‘—’ Antihypertensive
serpine ____-————'__'_—_______—

| et ——

S- Suspension culture
. C-Callus culture

FACTORS AFFECTI

The factors that affects the productio

(1) Physical factors

NG THE PRODUCTION OF S

(2) Effect of nutrients

(3) Selection of cells
(1) Physical factors-

extensively studied. Light is
morphogenesis which indirect

white, blue and red light; of which blue li
in cultures of Daucus carota, vk

quired white light. Callus

The effect of light on growth and metabolite production has been
involved in light mediated enzyme metabolism and photo-
ly affects the secondary metabolites. Phytochemical responses
are affected by both irradiance and light quality. Blue light induced maximum anthocyanin
formation in Haplopappus gracilis cell suspension. White light induced the anthocyanin syn-
thesis in Catharanthus roseus and Populus species. In contrast to these, white or blue light
f;ﬁf;f;% n%llllzbﬂ:;idnaé)hthoquinone b.iosynthesis in callus culture of Lithospermum
‘ production of chlorogem;tamd 1t1111 Haplopappus gracilis was stimulated by
ght was the mo i i i
Linum usitatissimum, Vitis v;’:i;frf; C;lr:r; '}ﬁzi?gﬁbgzn S;e:f-
Ephedra gerardiana, S 1 o
, Scopolia acutangula and Peganum

cultures of

harmala produce more alkaloid in light

Effect of temperature
Catharanthus rosey

of 27°C. However at lower

s cell culture is wide]

on seconda

tempera

”/,ggﬁieﬁ‘i//}g-ﬁui“ﬁ”——

than in dark.

ECONDARY METABOLITES

n of secondary metabolites are :-

ry metabolites production is li )
alkaloid il cit ction is little studied. Work on
0id production increased tyo fold);vli:: cf;)lisdefmco nsrating effect of temperature.Indole
Or L.roseus were incub 0C instead

ture (16°C e incubated at 16°C instea
) growth was three fold slower. Thus produc
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PLANT TISSUE CULTURE
—
TABLENO, 4
Sap

pPoninede sterulds produced through tasue culture

Llant species
Saponing Lroduct formatio

Aesculus hippocastanm
Agave insalnn Acscln

Divscorea delloiden
Glycyrrhiza glabra e
Ponax ginseng e

|
|
‘\
Hecopenin
I lecogent
|
Cardiac glycosides lIl Ginseny, saponins
|
|
|
|
|
|
|

A
A
Digitalis lanta, D.purpurea Digoxin, Digitoxin ﬂ

Strophantus specics
Urginea maritime Prg:;::;di“ =

Other steroids
Holarrhenna antidysenterica
Solanum xanthocarpum

L Withania somnifera

Sitosterol, stigma sterol, cholesterol

Solasodine
Withanolides k

b

TABLE NO.5
Food additives produced by tissue culture

Plant species Gl Product
Colour |

Daucus carota = ~ Anthocyanin
;Ewhm'bia milli | Anthocyanin

Vitis vinifera | Anthocyanin
—— Betavulgaris | Betalaines
— Crocus sativus | Crocin, crocetin
— ___ Flavouss {

=
Allium cepa

Onion flavor BE m‘
Capsicur annisrt |
Capsicum frutesceus ' #Ca hsicum, capsaicin
Crocus sativus ”
Vanilla plani olia
Sweefner
Stevia rebaudiana
Thaumatococcs danielli

Stevioside

|

an . inensi um
Change in incubation temperature of C.sinensis or N- tobac
8

\ . ¢ tine respectively.
esulted in decreased synthesis of caffeine and nictotine resp

There are several

- : H range of 5 1© 6. : iy

Plackaoes s e mEdlaI}I‘i)??k%eaggow th medium can drastically inflv
: D .

: that the anins, anthraquinones
reports which clearly de?‘):‘jgla:;ﬁ cals by cultured cells, & i‘;‘;&;gm when grown at P
em;e tﬁ(zlprlgdut;ﬂogﬁigez of Daucus carota Produced less an :
and alkaloids etc.
55 than when grown at pH 45 - K Kaiﬁggamn co
tion of anthocyanin at higher pH. An

pared to tissues grown at pH 45.
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— A ‘f;
NOSY AND PHYTOCHEM! 2 ; "ra,;]ﬁ"g
SHARMACOS taining al} ’;,0‘5 2
i usually grown on wivdl i;lt and pos- ( ¢]:}0
ured plant €el8 37 RO cultures are tHPOET UL i #° 2®
of nutrie t’.hi:: sustd ined SrO:' fhesize prim r;ghydrate, nitrogen, phos- % - 0% 3
uin_‘d for . inmct plﬂnt' ients suCh as ca i of cultu-fed cells ang - dj?
element req ities of the edium ll‘lSred wih and metabolis ?d af;g‘
' all th'-‘.t':‘i‘ﬁp' perative 'h“:ﬂ::ors affect the 87 : T 5#‘311}”“
Therefore 1t * ,rowth regt lites. _ ted at 2-5% conc in ;
orous an(:l ]‘onf :::condaf)’ metaboll hydrates are II'II'IIOI'I-"{)TI'a1 tochemicals. In Cﬂfharar-lfhus ?;}r ﬁ;ruf
the productio! _rbon SOUrce- Carboejfthe roduction of P gtratioﬂ in the medium; it in- P
(@ Effect OF ST own to inﬂutizie with sucrose Cons'c,fmﬂ arly the nature and concen. gp:“z]l t
the medium ana.lk‘ loid content fluc was increased (4-10%)- Jiosgenin production by Dioscorea Y i
rosens € ltt::?;s‘u crose concentrahﬁgd . signj_ﬁcant effect on 1‘;9% siicrose supplemented mne- 3 e%ﬁd
ased as ate source ed that on -~ to tissues grown Na”
frr:ﬁon of the CafbDI:,);fc,rn cultures. It was rﬁ‘ccsm:nin in D.deltoidea COIl‘lPalifif D dﬂfofde? with aﬂd ifrt
deltoidea cell suspe 2 higher amount of dioSg o lactose or starch- Cells.ol -37 sucrose 4(,“ :
dium, tissues YIelAET b of fructose, gAlACtOS® L E L redium containing 270 * ' 40
on media with Same, roductivity wWere S gr onium compounds is used in o r
the greatest diosgenin P mixture of nitrate and amm also affects the produc- f 5
(b) Effect of nitrogen SOUTce” A ¢ nitrogen. The nitrogen SOUEee == 7, to secondary :
' all the standard media as a Sou;{czsever. different types of l.desgltitl?s reportEd that synthe- ous it
?' tion of secondary H}sta]:gl tsl?frogen in the medium are Ob::;n; e'rythmrhizon increased with @ ¥
metabolites byh‘t:;y:ﬁﬁones in callus cultures of Liﬂﬁize;urther J rease in nitrogen in the 1
| sis oi 51é41-n nfolial ni?rogen from 67mM to 104kITM5 o “;rte 4 that anthraquinone production by @
;ﬂfum suppressed yield. Zenk and co-glglfoeieveg were varied either above or below Fhe
Morindra citrifolia cells decreased when RN roduction in Nicotiana tobacum suspension
range 2 to 4.5 /L. Changes in total uba1qmumm Oni?ni to nitrate ratio in the medium from 3:1 to (i)
; . on ) : . x
cultures were recorded Wlth: changeﬁevel constant. The biosynthesis of indole ?.lkalmds in \
1:3 but keeping the total nitrogen o lutamine were substitue d for nitrate. 1 (i)
Peeanum harmala decreased when ammoni g 4 i el |
8 Effoct of plant growth regulators- Effect of growth regulators on cultured plant cet |
ok olism and differentiation. The production of all secondary | (y)

is manifested in growth, metab

metabolites is affected by growth regulators. There are several reports in literature stating

that by reducing the concentration of 2,4-D in the medium or replacing'i.t wi.th another auxin,
the accumulation of secondary metabolites can be enhanced e.g. alkaloids in the cu}tures of \ &
tobacco, ephedra and pigment (shikonin) in the cultures of Lithospermum erythrorhizon. B1-1t \
the inhibitory effect of 2,4-D is not universal since there are many instances of an increasem | g
metabolite content e.g. 2,4-D stimulates the production of ubiquinone and scopolatin in to- | L
bacco cultures and solasodine content in Solanum eleagnifolium. There are also examples avail- g
able where in other auxins inhibited the production of secondary metabolites e.g. NAA and
IAA inhibited, similar to 2,4-D the synthesis of anthocyanin in cell suspension cultures of i
carrot. It may be generalised that to a certain extent increase in concentration of an auxin, |
the medium has adverse effects on alkaloid content of the tissues. '}'

mncglrltee;ffect (:‘Jf cytf)kii}ins is similar to that of auxins as far as secondary metabolites are
scopolin aﬁf{%' o ‘}Ct‘."a.""“ of production of metabolites : DOPA in the tissues of Stizolabium,
in Ca ”mm“m“j‘;PO etin Il}lﬂ}e tl.ss‘ules of tobacco and carotenes in the cells of Ricinus, ajmalicine
citrifolia, Shiko‘niflsg;s 0{1(11) 1111}1b1t1on of metabolites : anthraquinones in the tissues of Morinda

cells of L:H:ospermum erythrorhizon and nicotine of cells of tobacco etc. It \
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is worth mentioning that. the concentra
W cursors- Precursors are secondary m i FegMIALOT
abolites but perhaps with q‘:’;“l':'ltlCu.le'él which are dl:y g etabolites.
tare medium they affect the some structural changes \::fchy itcorporated nto second-
‘ddition of pl\tl\)ﬂa\hnine o 4 gr:\;rl’h and concenlmti%n .of en such precursors are fed to
:iuctiou. vanillvlanine and iso uttures of Ephedra gerardi secondary metabolites. fox =%
o s of C ociciim frm:-qc?r?m acid precursors increa ana increases the ephedrine pro-
; pdrunt INCTEAses the pn;éf:é';" Addition of phenyl prt;;?\s thte Ft’tl;miuc“m o o
: S ion of pod ane to the cultures of Podophyllum
amine and secologanin to the podophyllotoxin by 128 fol - i
cultures of Catharanthus ioseus i?nc;;)ig:ﬁ?eﬂ;rzi?::im;oi
on o

y met

et
t

L - "
a-mahcma
But sometimes the precu
P rsor may cause toxicity in the medium for the cells or may b
ay be
tyrosine

d egfﬁded by extra-cellular enzymes. Positive i

: . ve influence of ornithi i

and N Phenylpyruvate or alkaloid biosynthes ) oo

Pheny] thesis i '

“_.thinmtllw.::xctgln lby these precursor amino :(s:;;;nolz‘it: Lanfg'l ;Ulmres e

od ular com : ¥

10 i Ofpa::rnents and thus may not be available for incorporation
precursors in the medium may not be encouraging. '

in the cell, the pecursor is
ere-

R

fore, the inco
) Production medium-
3 s(mdies o Fcil;::l I; has been concluded from the results obtained from the vari-
1_) Hligher concentrati fo secondary product formation in cultured cells that-

1 ation of auxin i e~ :
m;tabolites. in the medium particularly 2,4-D suppresses secondary (.
Lower carbohydrate leve].L (sucrose) favours cell proliferation while higher concentration l“g‘-“

d increases secondary product formation. \B=
5]

(ii)

ell growth and lower

S N

arrests cell growth an

Higher concentration of p
concentration enhances seco
In certain cases higher nitrogen
Jow concentration increases secondary p
ynthesis of secondary products occurs

tabolism and cell proliferation ¢
onclusions, @ secondary metabolite production ot induction me-
ove conditions were combined. Cells

t al in 1977 in which the ab

idly and such cultures are then transferred t0
ondary metabolites) in which growth is

th. Such induction medium contains the
nitrogen (not always) and uxin 2,4-D)

hosphate in the medium causes ¢
ndary metabolite levels.
level in the medium enh
roduct formation.

during the stationary
omes to halt.

(iii)
ances cell proliferation while

(iv)

(v) Increaseds phase of cultures
when primary me
On the basis of above ¢

dium was devised by Zenk €

¢ medium proliferate rap

grown on maintenanc
duction medium (optimal for sec

induction or pro
' arrested or cells enter in a stationary phase of grow
same constituents but with low levels of phosphate,
and very high sucrose concentration (6-10%).

Therefore, if during exponential phase of 8
ransferred into production medium, growth comes
‘nutrients are available. 50 primary m_etabohtes are rap}dly
ary metabolites instead of cell growth, thereby enhancifg = e

' ic we will discuss how 5€ ection proce . |

In,this P4 oducing gecondary metabolites at the mdusmal

(3)-Selection of cells-
1d.of cultures- Before Pr

owth, cells in maintenance medium are

es to halt and 2 carbohydrate and other

diverted t0 § thesis of second-
product synthesis. '

the gecondary
dures are helpful

in increasing the yie
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through optimization and sclc:gc(-‘the ccl!tf l;tln: c;na;:n:glln );1::;11 Thﬁu
ondary metabolite is a genetically controlle p.e i ;:e s
yield of secondary nwtnhulile§ from a hclerog(.fleou:; pc)tPu

;]ualitv of the cultures, in relation to the production of active

or commercial level it is a prerequisite to achieve optimal yielq of Secondary mEtabOh'tes
gh the production of e,

-5 €an be gelected for higy,
ation to improve the OVera]|
Principle, Before starting ¢,

selection procedures it is necessary that heterogeneous nature of the cultures is establisheg

wnd a sensitive method of analysis is available to analyze a large number of
N aramount importance for developing further methog

‘stability’ of such selected clones is of p
to achieve industrial production.

(@) Variability in field grown materials- Field grown plants particularly
plants are hetcmiygmw and express different phenotypic and physiolo

It is because of the heterozygocity that the difference is also expressed
metabolite content. Variation in the alkaloid yeld is well documented in such plantg as

Catharanthus roseus (Apocynaceae, cross polinated crop) and Lupinus polyphyllus (LeguijOSae

self pollinated crop).

clones,

7 the cross Polinateq
gical characteristics_
in terms of secondap,

In a population of field grown C.roseus plants, a complete spectrum from very low ¢,

very high alkaloid (ajmalicine and serpentine) produ
alkaloid producing plants were found scattered in the
animals avoid grazing plants with high alkaloid conte
that there are plants with high alkaloid (secondary:.
Initiated from such plants, optimization and selecti
alkaloid -yielding clones. Similar variation in alkalo

fields of Nicotiana and Hyoscyamus.

cing plants was recorded and very high

population. Similary in lupin fields

nts. From these two examples it is clear
‘metabolites) levels and if cultures are
on procedures can generate very high
id yield has also been observed in the

. (b) Producer/Non-Pfoducer cells- In the plant itself certain cells, tissues or organs accy-

mulate more secondary products than others. This is evident from

t

he presence of a high
Catharanthus roseus or
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TISU
; E
sis Of such oy CULTURE

tu :
roducer oy hig res gives an ave

T
separately, ABE value of second .
dary metabolites. From such cultures if

h prod
ﬂ‘ley ..p uct ﬁ.‘\rn““ i
give rise £ colls are woe

T hagh Dﬂniu:‘.\lr;i:tl-g;‘mlc;l from non- producer cells and
ng clones, :lls and grown

2- Biol:ranafonnation

A biOtrans
into another i, :Ogr;\:tiou or bioconversig
cting a .~ O & precurso slon can be define
;I'o'v\rging;s grbil:xxatalyst' The brit:cfl(::la“bsl"ﬂlu) il\tgL;l?{::l ;m the conversion of one chemical
a quiesce yst can be al product using a cell suspensi
biocatalyst may b nt state or ¢ microorganis 3 suspension
. e free, in an extract f sm, plant or animal cells, either
) . ‘. soluti & rom su \ 247 o
matrix. Following are some of thEOn, Immobilized or (f:: :::. 1“3 e piiled enzpme 1
" = 2 ot 8 ) s H
(i) Suspension culture of Digit xamples of the use of by o ERSEARIES e
medicinally important disi, alis lanata can convert digitoxi ures in biotransformation-
x , o ———
§OXIn or 'methyl digoxin wl%ichxilsr.1 Lgl;ecrln ?;?{Ldltg“o;:\n mm{
e treatment O

heart disease. Tl
-ase. 1he conversi
and 70% in 7 days. sion rate has been estimated to be as high as 15% in 24 h

, as b in s

(i) Datura cell cultur
wyed unnar; it € possess ability to convert hyd i 4
iy Cell o septic) through g 1YC08y1atio¥-. roquinone into arbutin (used as diuretic
iil ures of Stevia rebaudi '
1 . audiana ittt
stevi g and D
obiocide and stevioside which are 1001%?&2: ;u;z:;en:hcan convert steviol into
= m W an cane sugar.

3. Clonal Propagation or Micropropagation ~

The variety of plant species tha -
e gganp Cililt:ligei(slesoﬂ:flt can be conveniently propagated through techniques of
popularly described as micropropagation.The basic concept is

achieve rapi iplicati i :
to rapid multiplication without creating unwanted somaclonal variation. Therefore,
is are most frequently used meth-

axillary, a_ldventitlous l.)udding and somatic embryogenesis
ods of I_Iucropropagahon. The major benefits of this method includes the following-
(i) rapid multiplication of superior clones and maintenance of uniformity ¢
(i) multiplication of disease free plants
(iii) multiplication of sexually derived sterile hybrids
The various stages involved in the method of micropropagation are describ

 Stage I involves establishment O
Stage 1II involves multiplication 0
and stage 1 |
~ Stage III concerns roo
the green house, this stage
root formation

f tissue in vitro
£ shoots (often media is not change

t formations and conditioning of propagules prior t0
requires high intensity and alteration 0

by field trials

Stage IV involves growth in pots followed |

There are now many commercial companies in India and developed cou =

ing millions of plantlets through micropropagation. A few selected genera micropropaga

commercially are enlisted in following table - "™
- —

ed in short-

d between stage 1

transfer to
f media for promotion of

countries produc-

1‘ i)

=
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TABLE NO. 6

Plant genera micmPropagated at large scale
= Ornamentals Woody species |
Vegetables, cr0 &,Other species Anthurium Araucaria
Actidini? Bromeliads Betula
Allium Chrysanthemum Coffea
Arachis Chrysanthemum Eucalyptus
Asparagus Ferns Malus
Brassicam Freezia Pinus
Cax(‘:‘di:zl;o Gerbera 1; opulus
: runus
Festuca Hyac_:mth Ribes
Glycine I Rose
Musa Narcissus .
Rheum Phlox . Sal;x
Saintpaulia antalum
St Saxifraga 'I'ec.t(.)na
[ Syngonium Vitis
= Tulipa

4- Somaclonal Variation
Clonal propagation or Micropropagation has been established as most widely applied

application of plant tissue culture almost 30 years back.With this application large number of
plants were regenerated from explants, callus and cell cultures and lastly from protoplast
cultures. In clonal propagation clones are produced from tissue culture with uniform charac-
ters but few clones may show variations among the population of clones which were not
present in parent cells. This formation of variant clones from cultured tissue is called as
Somaclonal variation. In 1981, Larkin and Scowcroft named the phenomenon of variation

found in plants regenerated from cell cultures as Somaclonal variation.

It may be necessary to remember that the variation may be transient (epigenetic) or
genetic; only the later is transmitted to the next generation and is thus important for crop
mlprglxlrement Although 'the details of the genetic basis of somaclonal variation in most crops
g;eosn : ptggicg?wg; \fan;tllon Im cs{tmci‘ure and number of chromosomes has been suggested to

e basis. Po i i i i i
yploidy, aneuploidy, translocations, inversions and deletions have

been reported in several cases. Meiotic crossing over involvin
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4 TR ISR R x
" VAN g NEY. RO S
: ;\ﬁ‘“ af coop paian Wheye AN

““N\“\\\\l\\
e M ey
>l . o whle "OWActonal varatic tted
AN a"}b‘,‘?‘“»“‘f“l“"“-‘ Chava __“m s —
At SRR s Tt which were wodified \
A sﬂ'_:}":} \‘;‘-l\\:!“':w 3 Mape; clave W o \
Tonint RYIRR \ - Wl i A \‘}“‘\“‘Ei aerial bulbil ‘
—a e WAL ooy, v Blate) avwnn \
3 Mlant helglg e ; }im\] ' furvival \
e Aot e OO (VO SOL, T \
T ot & o S APOY B vivu, leat scald) \

AP
L“‘: mays

AT oy
vield \\mphn\um‘; AWHS pladins. o T
e 8 s, grain weight; \
—B.Dicotyledons

T
toxkin Leststance;

male fortility; mt DNA 1

Tactucs st I \
CE e Sndnin e 3
| 2t wey R 3
Lyeopersioon esculentum 1l length, width, fatness S color \

Leat mor
Phology: branching TV
I : male fertility; Rﬁ\\»u‘ DERREEN Tl SR et
Solanum tuberosum Tuber ; :

resistanc
e u*tu.%\ for carly & late blight; photoperiod; leaf
our; vigour; height; skin colour

shape; maturity  date;  plant murp‘lm\ngy;\

5-Cell Immobilization

Inu_nobﬂlzat.lon of plant cells and organs is a relatively new development in the tech-
niques of plant i.:lssue culture us.e:fl fO}' the production of secondary metabolites and develop-
ment of synthetic seed}s. Immobilization of plant cells, protoplasts or embryos (also enzymes
and mucilages) is achieved by binding these materials on to or within a solid support. The

lant cells can be immobilized by using matrices such as alginates, polyacrylamides, agarose
and polyurethane fibres. The most widely used technique for the immobilization of cells
with preserved viability has been their entrapment in alginate or carrageenan. Advantage in
polymers is the simplicity with which spherical particles can be obtained by
lymer cell (or embryo) supension into a medium containing appropriate cation.
lications of cell immobilization are mentioned below-

metabolites- Experimental evidence indicates that
ct on cellular physiology and secondary metabo-
lism. Lindsey ( 1985) demonstrated that the process of imm(_)bilizatipn redgtces the rate of
cell division, protein synthesis and these effects are conducive for increasing, the yield of

secondary metabolites. The another consequence of plant cell immobilization is to redui‘e
the production of cell wall material which contain a substantial amount of bound phenolic

compounds. This caused increased availability of precursors for ':nech?Lclz;ry{1 me.talzf;:;h;rlr:: The
production of secondary metabolites in immobilized cells are listed in following tabi€

using these
dripping a po
-The main app

(i) Enhanced production of secondary
immobilization can have a dramatic impa
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PV PHARMACOGNOSY AND PHYTOCHEMISTRY:L -
‘1’
BLE NO. 8 ‘
TA lites in immobilized cells "
dary metabo P‘L
Production of sect — et ncrease olds ﬂeﬁ 1
Species :_—’,‘C_“‘r@n’————_——— >:% i) ]
Capsicim fritesccis Capsaicin >13
Capsicu anniuz Methyl xanthenes =
Coffon A rabica Aimalicine ] :
Catharantlus rosens i '
i i ides has proved to be an inter- B\
: Jation of cardiac glycos A TSy
(iUBit‘ltr.-msformatlon- H')"dl‘zx)’l ton ls. Bioconversions of b-methyl digitoxin into b-
i ication of immobilized P4 oitali i bilized cell cultures up to 7¢
esting .lpplu..uwn eved HAing Dlg:tﬂhs lanata immo
: © oxin has been achieve
methyl digoxin
days.
TABLE NO. 9 o i)
Selected one-step bioconversion by 1mm‘oblllzed cells ,
' - ; duct Matrix_ W
Cellculture species Reaction type I’rerl:ursor o Produc q]
Digitalis lanata Hydroxylation . I p-methyl digitoxin | . p-methyl digoxin . Alginate-
Dancus carota Hydroxylation ’ Digitoxigenj' Periplogenin Alginate
: Mentha species ' Reduction l (-)-menthone (+)-necomenthol PAAH
.. memmrxlj?ntm [ Reduction l Codinone Codeine Alginate & PUR i
L ' { ' g
gy -
’e" ' EDIBLE/VACCINES
i "_ - z . -
o . . ) ) . _
fé ity Edible vaccines are transgenic plant and animal based production of or those that con-
e tain agents that trigger an animals immune response. In simple terms edible vaccines are
plant or animal made pharmaceuticals. ' = cin
Edible vaccines contain DNA fragments 1o
' gments from the original pathogen. These fragments

cc.!d'e- for a protein that is usually a surface
eliciting the body’s immune response.

The concept of edible vaccines was

protein of the pathogen. This is responsible for
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" LANT TISSUE CULTURE
Most importantly, the .
ivl . ! Y tr
). Jine the mouth (mucosal ligmmger\:hf Immunity a g,
nity) which i € muco
i e adva . ich is th, . sal surfaces
jte th ntages there are varioyg @ body’s first line of *:;‘;1; as those that

.. There is a question
i) 3 mark in
stomach & if they did win thtehe su

van
tages of edible vaccines.

an s
Y be able to tg tigen in the acidic condit;
n . BBEr the immune system i mn;i\of o
: m in right way.

clear what will happen when the e TiSiNg T
e esults in human subjects but it is not

ii) .
too high dose could provoke € most difficult
oral t - task. There seems to be danger that

different.

plants are living organism that ch

might not be guaranteed. Ange, so the continuity of the vaccine producti
coon

.y People may develop an all
1:; G]ycosylation Pati e i:rsl};:i the. fruit or vegetable expressing the foreign antigen.
functionality of vaccines. s differ from those in humans & couldgr;ffectgthe;: )

the research is on i : g v . 5 )

So the r on its way to find the solution of above problem__.__'- | ¢ B
- SUGGESTED READINGS -

T __:f'f"‘"."-‘-_‘--.-'-"":’:- .-,...;‘._.I._tl-_:*.-_-- T T T R e
"Barz W, Reinhard E ' e O R
;}‘Ba__rz V, Reinhard E and Zenk M.H, “Plant Tissue Cu1 T H%
o

‘tions” Berlin : Springer- Verlag. : b
e s T 3 1'16’1_) i ~. - o
Ramawat K.G

Reinetzt ] and Dajaj YPS

S

e
=

“Plant Biotechnology” S.Chand and Coﬂ\panf'l:t&'.' New Delhx Sepier el
»Applied and Fundamental Aspects of_Planf-__Cell," Tissue and Organ

-

ncesml’hytochenustry”vo‘l II 5
‘Boca Raton, cg;;zl?teés,-moﬂda'.;}.

#Tissue Cultures in Recent Adva
Source of Biochel"r_\ic'als_'.'
" Academic Press, London.

<<t and Cell Culture for Prod

‘Seikel MK, Runeekles V.C,
{Staba EJ “ Plant Tissue Culture a3 2
StmEtHE“Tlssue Culture and Plant Science

r R, Aeri V, Datta A, “Application of Plant Tiss
etabolites” Fitoterapia. -
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RMAOGN 7
S SYSTEMS OF MEDIG

TRADITIONAL
AND ALTERNATIVE SYSTEM OF MEDICINES
AYURVEDA

The word Ayurveda is com
. " posed of two
means science ht‘_llce Ayurveda is the ‘Sci components viz, ‘A , . ,
s back to vedic period about 5000 yz;‘el'h::e Of Life'. The O,}’;ﬂ‘orf“fﬁf"" life and "Veda
.« system who passed it on t ars ago, Brahma 15 ancxent_ science -. :
the Rishis £ - the Ashwini kum, 4 the creator, was the originator of ] | s
e s s ot s (Physicianof God) who n um mparted | \
) yurveda is maintenan ng the people through generation. The i
dJisease through medicine, dietary restrict‘i:snand promotion of POSitivegheslth :md cr:;re of “.
The basic principles of Ayurveda involv s and regulated life style i‘n \B
d the- other is the Tridosha theory. Accordiiﬁgt:\;oAtheories: one is Panchamahabhuta theory a \E
n h?rmg matters are made up of five basic elemy;rtvefhc philosophy all the living and
prithvi (Earth), Jala (Water), Teja (Fire), Vayu (Air) nds in various proportions, they are \
pody is made up of these elements known collectivel and Aakash (Ether). Even the human A
to Ayurveda again all the physiological functions of t}f ?: gle Panchamahabhutas. According W
units viz. Vata, Pitta and Kafa each of which in t?irg i};.are iovernedby iy 1\
Physiologically these three doshas are responsible for varioumsas eerig O;E ;Mahabhutas,
g . ) c
VATA (Airn), transmits sense impression to the mind and v = o.n >
dv, maintains the integrity of b d responses o various places of i
the bocy, IO grity of body and proper functioni i ; ;
organs of touch and = oning of its various constituent \
sound depends upon vata. It stimulates agni and '

elements. The sensory

main 0

an
no:

produces joy: |
PITA (Bile), is responsible for all digestive and metabolic activities.
KAFA (Phlegm),. provides tht_a static energy (strength) for holding body tissues together.
ricants at various point of friction.
when they lose

ormal state of functioning it is health and
d by various internal and external factors they produce
in human body. Hence Ayurvedic treatment of any
ilibrium of the doshas. Ayurveda is mainly classified
fields of medicine viz. Kaya chikitsa (Internal
, Kaumarbhrtya

(Otorhinolaryngology)
(Aphrodisiac therapy), A-gada

It also provides lub

When these doshas are in n
their equilibrium and get vitiate
various types of diseases (Vyaadhi)
disease is aimed at restoring the equ

into eight branches which specialize in different
Shalakya Tantra

medicine), Shalya Tantra (Surgery),

(Paediatrics), Rasayana (Rejuvenating therapy), Vajikarana p

Tantra (Toxicology) and Bhut- Rasayana and Vajikarana deals
wtxth preservation and promotion 0
disease. (The detailed study of Ayurv

Forms).

es deals with

remaining branch
edic Dosage

Vidya (Psychiatry)- Of these
the chapter Ayurv

f health and vigour. The
eda can be done from
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[PHARMACOGNOSY IN VARIOUS sy
Unani system of medi STEms
edicine OF MED
foufxl‘ }}gmoux:s and the Phythae 1s_based on T IcEqE
or uids which exists within gorian theory of heories namely the Hi . S i
pile or choler) and Sauda (b} the body are p four proximate yu 1? Lmea e
_plood is hot and moist, pl l‘:Ck bile or melan i‘im (blood), Balg'[ﬂl r:': l(t'les. The four humours
is cold and dry. The idégﬁ Uegm is cold nn‘d :n‘c.'l)’)- Each humour h;:hiltt;gm), St el o
the people one or more h‘l:@l'SOn bears al| Emms_t» yellow bile is hot and(;}wn SerspETam e
jnstance excess choler prod::‘lours pre dominal: in equal proportions Ho;};‘?:d.black bx‘uaf
sallow, ambitious and v ces choleric -tyy ¢ Blving rise to a 4 ¥ dpmost 0
: g engeful -type pers o particular character. For
body llke hot Cold d o The fUur . on who is lik 1
. 4 , dr : rox i ely to be sh
According to Unani if ﬂ):eapd moist, Ther; arlem;:e qualities are th)l; states Sof(‘)l:\tritr?; t?ﬁ:;\
mutual equilibrium, one is cc;ur main humours angrfos ented ag earth, water, air and fire.
sicians. They laid down sev nsidered healthy. This s “tf proximate qualities are in state of
Jike organs, Spirits, temperaen working principles (%Sr:m was influenced by Arabian phy-
these seven principles are re;n ents, life, energy, action gg—';abm) el Mdulea L S e
i 0 » ’ *
Unani system of medicinz ?Slble for health and disease. P, hooostig e T
thorough history of pati . reats the cause of di
4 ent i of disease :
tiom. This system observes t }Slen'otgd and he is subjected forl:gltllll:; tk:anllts symptoms. The
air, food, drinks, bod influence of surroundin; A e
’ y movement and ; gs and ecological conditions such as
wake fulness and excretion and ret TEpRE, psychic movement and repose, slee d
dominance of one of th . ention on the sate of h is i S s
- : f the S Biitons fi eyereh ealth. This influence causes a
dominance wl'uch. gives a man his individual 1_27 human body. Unani believes that it is the
this system e discases ae teated. i fallows bit and complexion i.e his temperament. In
(i) Hajbil Tadbeer (Regimental therapy)- It incl ;
turkish bath, massage, cauterisati - It includes venesection, diaphoresis , diuresis,
r . ) ) on, purging, emesis and exercise '
(i) Hajbil Ghiza (Dietotherapy)- It deal i -
specific diets or by resilatiig e s to treat certain ailments by administration of
i) Hafbil D h . & quantity and quality of food.
111 a ava armacotherapy)- i .
j py)- It deals with the use of naturally occuring drugs mostly

herbal drugs.
Gome drugs of animal and mineral origin are also used. Single drugs or their combina-
tion in raw form are preferred over compound formulations. '
kim. Hakims not

The traditional healer who practices the Unani system is called as Ha
only cures bodily disease but also acts as an ethical instructor. Unanipathy has shown re-

markable results in curing diseases like Arthritis, Leucoderma, Jaundice, Bronchial asthma,
Filariasis and several other acute and chronic disease where other systems do not give the
desired level of positive response. The Unani system is a secular system in character and is

popular among the masses.

‘SySTEM OF MEDICINE
Siddha system of medicine is one of the oldest system of medicines '
in to the 3]IDrawidian culture which is of pre- vedic period. The §1ddha s.ystem of m§d1-

cine is prevalent in the gouthern parts of India, Srila.n.]m, Malaysia an;l ggggo:es-:: ;r:f

Dravidian civilization flourished. According t0 tradition the O?gm ;0 a;e e byiting b

medicine is attributed to the great giddha Agasthya- The Tamils W -

in India. It owes its

orig
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oG NOSY AND PHYTocHEmSTRY-l
__-“'“

MAC : ok
pHAE n impressive and veneraple W g k¢
W ba and TG Nolat Past, 4 vﬂ.:’

f Indl< = 1 ko they we
o ntinunl:t’u e and lf;e‘zi medicine which is now known ’:; 1"&;{\ 2
- " 9.1.1 g o_f n-l : gremfﬂi < of nature and its elements offer i 11“3
,.»cnmfni . sw,,mulc “od @ high .{: s Princ:P Erm siddha means achievements ang 1 It
lo mk.-, had deve ded on ba tem. The Ee ns perfection in life or heave \ tofs :
p, they is wclldf(’:;? yuman "):: ot ‘chit 1me;]wer§ attainable to man. The pnef fac gue ‘]
1 . i 2 i
L -hi;-fi‘; geriv"-‘ .frgs“‘of su ernat;ir:'alifz were known as Sld(ilhars. In the toz:res"‘}
wo;:ﬁ 1o eight nulou erfhe first medicinal plar.lt mentioned as wey d’ 410
e such miract 7' Gicine, osa or Neem. This has been used 011{5011
‘m:‘Siddh"‘ sy steilln Jiterature 15 5r;§11 pox and other infectious disease, ?e aise
1 i |
anci laa rrent fOI'h e nclpEE similarity to Ayurveda. Like gfe e{f
menwﬂa- this system a ;verse including human bod o e
trine O ; in the univer Y are ot
o that all objer:fil water, fire , air and ether (sky). The fopq 14
: oda, this syste™ le;ents namely‘eart i aﬁ made of these five elements. As j,
a";mpos ed’ of five Ea;l; :akes nd dru'gsh it u:-; body asa CongIOmerah‘on of three humourg ;
‘o @ 0 : the hum rine and sweat .
= ‘hich the human nsiders such as faeces, u . The _
* Xf:;eda, thissYSfen:i thg cvgaste products of the body safﬂt
&£ s ic tissues an ; d Karpam. . )
< set E“hia;:;m are Vatham, Pitham axlll htnzzs dryness, coldness and motlht.y.‘lt is formeq 11133;
= three Vathamt- Tt's characteristics are gs action that constitute movement, activity, sensatiop Ho |
= ) d air and controls the nervous - yed
B i by sky anc 8% % o in first one third of life. . o sy
| IR efc. It predominates In : d controls the metabolic activity of the body, digestiop, gt
4 Eij ke s fomfledtb{ ﬁ;te ;;douﬁnates in the second one third of life. ne
M oh intellect etc. - S i A F i
% 5; J.r Jj warmth, Iust;:/re;hu;raderis tics are firmness, smoothness, heaviness and viscidity. Itis formeg ‘?;
= 71 ) ﬁ f‘:ﬁ d p:ater and controls the stability of the body such as-strength, potency and :
fg- g, ‘;‘f 51;‘: ;th working of joints. It predominates in the last one third of life. 11‘:h
g ,"" The seven basic tissues (called as dhatus) are Rasa (lymph), Kurvdhi. (blood), Tasai (muscle), P
: ‘{,-,_- Kozhuppu (adipose tissue), Elumbu (bone), Majjai (marrow) and Sukkilam and Artavam (male
i L 4 and female hormones). The food is considered to be basic building material of human body f

which gets processed into humours, body tissues and waste products. The equilibrium of
humours is considered as a health and disturbance or imbalance leads to disease.

The Siddha system has developed rich and unique treasure of drug knowledge in which

use of metals and minerals is very much advocated. The d ification i i :
cussed belov- y e drug classification is briefly dis-

There are 25 varities of water soluble inorg

different types of alkalies and salts. anic compounds called as UPPU. These are
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PHARMAG
oG
NOSY IN VARIOUS SYSTEMS
OF MEDICINE Wt am
ercury

its differene ¢
P orms like
5ubchlorld \ s like mercury me
¢ and red oxide of :“:::\L:.:l“ red sulphide of 1 b
ry. ; nercury, mercury Aoy n
chloride, m

Sulphur
" - wWhich is i
Jlong With mercur s ingoluble jn w
i v tor use valer [}
- um.w“:; i therapouties r:::flﬂ‘ﬂ crucial place in Siddha materia medica
M _— were are deugs obtag n maintenance of health.
factors is ”“'““gl; i \ll:‘m\-“c inwvolves id l:i;w._l from animal sources
e * examinalti . ontitylng W f
fongue and the status of the wt:m of pulse, lfl'h&\ “.B causes, ldentification of causative
Jures ot urine examination wh.‘}*";“llvu system Th" eyes, study of voice, colour of body,
oil drop spreading pattern, 1t i:ih includes study (,gt-i:‘ymcm has worked out detail proce-
serson as a whole as well as 1;1:31-15“': in approach 1:1(;:0:011‘.’. smell , density, quantity an
of dls:g_:asa; otgwr than emergem; isease. The Siddh;‘l ) ttm d-mgmm involves the study of
are offective in reducing the hi {]Cases. Practitioners ﬁs em 1s‘capable of treating all types
i oE ATDS, Mete reseqrc.;g- ly dehilitating bl ;\;E t;:Jxmu"w_-cl that Siddha medicines
3 :
into the efficacy of these me;‘litcgz:!ffest themle.elves among
is presently in progress.

HOMOEOPATHY

Homoeopathic system of o
| Hah Dedivine wiis'd
5m1uels ?n n'fimann (1755-1843) in eighteenthe:emPEd by the German physician and chemist
may also be i s-remedy it sheve Rl d entury. He proposed that the cause of disease
Homoeopathy is derived from oes not produce any harmful eff Th
Hah Creek words k : . ects. The word
treatment. nemann forwarded the laws of -;?10105. meaning like and pathos meaning
similibus curentur?. This is the fundamental similars i.e. like can be cured by like (similae
ne began to experiment on himself and he Eg?f‘gle of Homoeopathy and with this concept
cinchona produced a fever similar to that of mzl with cinchona. He observed, infact, that
drug was use 4 1o combat the disease; With the h a;na although it was well known that the
i ge tHing relevant results from el ranries fpl of co]lf:agues and friends he succeeded
Published all these results in the text of homgoegpft}?;téazuumd‘al a}fr‘i méneral extracts and he
. ed as icine’
In homoeopathy the drug treatment depends upon th e Organon of.Medxcme.
. This is based : P e symptoms as described by the
patlent. S Isk aseh ?;]ilfthe concept of Proving and Prover The healthy person is called as
who takes the diffe ;
Pﬁvlelr. o Provin reTI;\t dlg)se of dru_g extract and‘the symptoms produced are noted
which is ¢ g. The Prover maintains a precise and accurate record of physical,
is way the same drug

mental and emotional changes produced due to drug extract. In thi
ced to the patient and symptoms are recorded. Consequently the symptoms

patient are compared.
homoeopathy are extracted in the form

pa ti

T

=R

of mother tincture which is

¢ centesimal or decimal potencies. 1f one drop of mother tincture is

Jvent such as alcohol or water then it is denoted by the symbol

s added to further 99 drops of solvent then it is denoted as 2¢.
ared. Alternatively

of 1c. If one drop from the lci
12¢, 30c, 200c and 1000c can be prep
f£1in 10 are prepared by adding 1 part of mother

Similarly, typically potencies of 6¢,

decimal potencies in the dilution series O :
e denoted by the symbol D2, D30 etc.However it
d to increase the healing power of

fincture to 9 parts of diluent. These ar _
homoeopathic system of medicine each dilution is claime

drug.

of Prover and

The drugs used in
further diluted in terms O
added to 99 drops of inert SO

o
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HARMACOGNOSY AND PHYTOCHEM|STRY-I '
U P
MATHERAPY

of phytotherapy,_concems the use of

ancient healing art whxch was used by our

B e mbalming and from thei1 t-evzlflence of Pal_nhf\gs

: essen“""l ?ﬂs fferings to the gods. In ve ic literature; ngdea

o as vital © 00 substances are mentioned su_ch as Camphor’

als)fau;l:r Jiterature is available in African and Asjay
im

-maurice Gattefosse, a French chem;
1928;?;?::2:113 fascinated with the therap;ugz
cident that Lavender oil was able to heal anq
loped the ideas of G'attefosse and he useq
d he published his work in the book entitleq
of these techniques to a wider C?ncept of wel|
her book ‘The Secret of Life and Youth'.

des treatment through the stimulation of the sense of smell using
es

ARO
o as specialized ?

ties. It is ant

ranch

s 221 %
_m, myrrh et

Permme .
discovering by acct
urn. Valnet deve

Arpmatherapy provide £ essential oils are extracted from plant sources ang
psgent materals The ¥arion OFC ) body massage. This stimulates the healing process
topically @Phe‘i both In blood flow in the skin and at the same time the pungent aromgag
g;:m'ebod}'b."‘]i'i‘mﬂbe;c, <ystem or emotional centre of brain. In addition to massage,
stimnlate the ol bZ effected by using essential oils in aromatic baths and through
zromatherapy can eat the skin problems, rheumatism, acne, poor

nhzlation. Aromatherapy is used to tr - : ;
mm]a;;;]' of bl?)od and rlfe};vine disorders like stress, insomnia, headache etc. It is also useq
i heal the wounds. The different types of essential oils used are Lavender, Sandal wooq,

Fennel, Rosemary, Ginger, Jasmine, Clove, Citronella and Calamus oils etc.

SUGGESTED READINGS

Katumbizh P “Ancient Indian Medicine” Orient Longman Ltd. Mumbai,

_'Mi]la'l. ‘;&ﬁym—veda and Aromatherapy” Motilal and Banarasidas N. Delhi, e
g:k;zp;e Hjlfya G “History of Indian Medicine” Munshiram Manoharlal Pubhshers :
Robert S “Chinese Medicine and Ayurveda” |

e Motilal and Banarasidas New Delhi. =
g edicne i Indla A Profile Edited, Central Council for Resea;'éh*.in

P .

1(
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a sharp melting point. Some alkaloids like nicotine and coniine are liquid and volatile iy
mature, Some alkaloids are coloured like berberine is yellow and bentanidin is red.

free alkaloidal bases are fairly soluble in organic solvents, non polar solvent, and lower
alcohols but they are cither practically insoluble o Very sparingly soluble in water, The
alkaloidal salts are freol y soluble in water, relatively less soluble in alcohol and very sparingly
soluble in organic solvents, For example atropine sulphate and morphine hydrochloride are |
freely soluble in water than their corresponding bases je atropine and morphine. The

differences of solubilities of alkaloids is utilized for extraction, isolation, purification and
assay of alkaloids,

“f“l’ oxygen but every alkaloid shoylg essentially contain at least one nitrogen atom. The
Nitrogen present iy the alkaloig imparts basjc Properties. The nitrogen in the alkaloids may

¢ primary am; . : ine, &
l :., ||.mn| Y amine (RNJ ) e.g. mescaline, a5 Secondary amine (R,NH) e.g ephedriné
Criiary amine (RyN) C.g. Morphine

tbocurarine chloride, Qunturnnry

ALKALOIDS

j e j ; ¢ . 1 ¢ e
[ wan proponed by W, Meinsner in 1519 The: term i
The term "Alkalole -

; w have nome character similar to naturally oceqpr s
the word “alkall l.lklz-; :-: ,l ,.l:;:,'r ,-'|Ill|<:’|‘lt:h I precisely because there jg diveraity inrsl?emjmp}hf
v ‘“H:ﬁ, lt;u.wu-lmm studies and rescarches were done on the alkalo;gq ™
physiological '.“'Jk‘-’lll‘:’fldlu are defined ap ”A.lkamjdﬂ are the organic Products of Plan oria?d |
;um"c.-ul :'l.::;a' ::1:- -'lm'I contain one or more nitrogen atoms normally of heterocy ;e in ng fi:' .
ran . !

and have marked physiological action when administered mtemal]y.”
ne . L

Alkaloids are present in plants- both in free form and salts of Organic aciq
/ I 8 are L b

inic, maleie muconic, oxalic acid cte. They are present in different parts of the Plang
;lt:‘tlul. l'l-;u'l" i seeds, rools & rhizomes and stems ete. and cap be €asily e,
Caves i oy i wy

Alkaloids are poisonous in nature but when used in small quantities exert usefy] phys;

m‘e :
lacte,j_ ]
Oogita]

action, :

As far ag nomenclature of alkaloids is concerned there .is a lack of any agreed SYStemg
prevailing system. Hence by general agreement the chemical rules suggests that the ]

- . ) l
of alkaloids must end with the suffix (- ine). For example bel-ladonme and atropine frog |
Atropa belladonna, morphine and narcotine from Papaver somniferum ang ergotamine firn

Claviceps purpuren ele,
GENERAL PROPERTIES'OF/ THE ALKATOIDS

The properties of alkaloids are discussed under two headings —
Physical properties - A ] most all the alkaloids are colourless, crystalline solidg and posses

The m)h_lbilily of various alkaloids and their salts exhibit considerable variation. The

Chemical Properties — T|,o hormal elements present in the alkaloids are carbon, hydroge!

£
; ol e se
AMMONiuM compounds are not alkaloids in the tru

A

l

X)e§ |

and quaternary ammonium compounds (RN )ns |
i

_ \ b
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reagents

fe.;:.cal'l’in

‘Vagﬂ

use P
B H
individu

o ons

o' ' cep
excer
a

ipitat

jpitate
w2 . reagents
£ Mayer's Fe2EEY
er’s reagent (Potassium Tri iodi
ap— POtaS;l;: 103.1c‘1e solution) gives reddish brown precipitat
m bismuth iodide solution) gives redc?ish 'E:' s
own or

o
ed precipitate.

Hager's reagent
utmost care must

oteins, coumarin
ence the test with heavy metals in some cases may

T!

There are Vi
Biosyntheti

recursor fro

which are derive
nave different ta
alkaloids derived
alkaloids derived

Pharmacologic

actions. In thi
action for e.g. ana
alkaloid may exhibit
anti malarial where as q

analgesic where as codeine

Taxonomic ¢
| category. CommoO
classification the la
plant familie

Some ph
chemotaxonomic

(=

| atic status of the ni
nitrogen atom present i
sent in alkaloid

L ‘lkaIOi:dS are optically active. A
M Yacologmall)’ more active. mongst dextra and levo i
isomers, the levo is
' somers

a] alkaloid
‘CLASSIFICATION OE ALKALOIDS
d below: —

\ TO SECONDARY METH

n atom does not posses
put as a matter of me:_.l
degree of basicity of alk':;:)d

{1 1 )

N atom and
. their i
B et chemical i
t ‘ propert 2
Betly dupeﬁd;matdy grouped :kamcs jith
upon the influence ﬁawm:i
- Hpan use
B 1% S .Thf_rf_ are certain alkaloid
il in solid state but ther e
as non- volatile liquids fo‘: :f;

oxygen atom. These type
where oxygenated alykitio?:l; l‘f( "
15

jon by specific reagents i
(Chemical tests of Alkaloids)
—Most of the alkaloids

d with specific re
. agent. Th
e e HER Al - ey show characteristic coloured
precipitate with

t (Potassium — Mercur ta
— Mercuric iodi '
iodide solution) gives cream colored precipitat
itate.

(Saturated i terd
solution of Picric acid) gives yellow colored precipitate

be taken whi i
_ hile performing the above chemical test with alkaloids

ins and a- i

pyrones also yield precipitate with the above mentioned
: be false. So the s ific t
should be performed which are mentioned under individﬁzi d:u;?t o

hich are discusse

arious methods of classification of alkaloids w
n the importance is given to the

¢ Classification —In this classificatio
produced in plant biosynthetically. S0 all the alkaloids
1 be brought under same group even they
iperidine

armacological activity. For e.g. P
d from ornithine and indole

m which the alkaloids are
d from the same precursor ca
xonomic distribution and ph
from lysine, pyrrolidine alkaloids derive

from tryptophan.

al classification —The
s classification alkaloids are
1gesic,. CNS stimulant OF d
different action within

a wide range of pharmacological

e basis of their pha\:macological
Hence individual
quinine i an
narcotic

alkaloids exhibit

classified on th

epressant and anti malarials et¢.

the same drug for e.g. in cinchona,

uinidine is @ cardiac depressant, in opium morphine is a
is antitussive. However this classification is not commonly used.
lassification — This classification deals with the Taxon’ 1.e taxonomic
subgenus, species nd subspecies etc. In this

ir distribution in various

a are like genus: .
of alkaloids aré classl

1kaloids and golanaceous
e stepped further and class!

n tax

rge number
:ds based on

s like rubiaceous &

ytochemists hav
classification.
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A ACOGNOSY :N? PHYTOCHEMISTRY-

>V . spted classificati o

e mustc fo mally heterocyclic ring) preszlrﬁailrc:ltci‘s.
e

H“.“C 108
WO c wgol’l(..‘!

VviZ..-

jfonn © ing
o | is the IO 4

' Chc"‘“’"l c. . -asil'it‘-‘”(m vided int0
W the SRS e div
pasis Of aloids ¢ icls
The A e alkCOEE ot alkalol®
Alofds ;
loi o number of

7 ‘l['c h .

“t‘lt““-“ —_—
H~h‘n‘h‘\"" - "“‘l‘u :ctf pelow
. qure O mentte! Examples
ﬂ'“.‘: 5"11/ B Isil: dns s"‘ﬂClurc
r/" ]\-pt"
\' _\' N / i
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\H Lobeline, Connine
3 piperidine
Atropine, cocaine
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; Quinoline Quinine, Quinidine,
O Cinchonidine,
N Cinchonine
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8 N“thll,\i“.““\ Cr\‘
N _~
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“c“"\‘}‘}"l‘l‘\\h: N J
H
(o
0. Imidazole
s
H
11 Purine (Pyrimidine/ N N
Imidazole) kO )\
N N
H
12 Steroidal
(Cyclopentan
operhydrophe
nanthrene)
13. Diterpene Caotlz
14. Pyrrolizidine
HOH
15. Amino alkaloids

fiparteine, Lupanine,

Cytisine

Erpotamine, Ergome-

trine, Heserpine, Brucine,
Vinblastine, Vincristine

Pilocarpine, Pilosine

Caffeine, Theophylline,
Theobromine

Connesine, Solanidine,

Veratramine,
Funtumine

Aconine, Aconifine,

Lyctonine

Senneciphylline,
Sennecionine

Ephedrine, Pseudo-
ephedrine
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sy AND PHYTOCHEMISTRY-1

M‘/
1sO LATION OF ALKALOIDS

Jlowing factors:=

ON
ypon the fo

with acids

jum or in polar organic solvents lik
e

1s
a alﬂidﬂl salts
ueous med

£ (o )
g is done by following methods. H

ith the help of grinders. It is moistened wit,

Method 1 ¢ P is extracted with organic solvent like petrole
d treated with lime- e the filtrate. TO the filtrate add water and SeParateltl}I.g

i Filter it and €O

gpirit or € er. Il é ; ; e

T‘wnic layer. The organic layer is shaken ‘.mth aqueo]

Sta‘orgmic layer ' obtained contains
e (% < .

used.
: wdered w

hich contain several impurities. T
ted with ammonia or Sodiuli
Reject the aqueous layer. The

filtrate add acetone- j organic layer W
s . < alkaloids. It is trea

aqueous layer SO
d organic solvent is added. Separate the layers.
he alkaloids.

bicarbonate an
organic layer obtained contains
methods we will get the crude mixture of alkaloids. So the separatj
be done by following methods - on

From the above
£ individual alkaloids can
ut it does not give better results in

and purification O :
Fractional crystallization - It is a easy method b

complex mixture.
Steam distillation — This method is used for volatile liquid alkaloids such as ni
cotine

and coniine.
Chromatographic techniques — This is the latest and v\}idely accepted'method"e 1
mployed

for the separation of individual alkaloid f ;
e il e e It ids from complex mixtures. The vari
thin layer chromat h g Jike tiin layer chromatography, high perf ous
s i og;ap y (HPTLC) high performance liquid chrom’ait gh performance
_ ography, gas chromatography and ion exchange Chromaz’ograpkl?r (HPLQ),

graphy etc.

FUNCTIONS OF ALKALOIDS IN PLANTS

They may have a vi
a vital role in growth
regulatory factors

owever any one of the ’et;eﬁ u8°,

acid and allowed to separate. Rej
the alkaloidal salts. €ject ff‘%r\yage
of grinders. It is moistened wity ofe o

with alcohol or water. Filter it ang a:; hl & cal

PR

are
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NOSY AND PHYTOCHEMiSTRY 4

e arts are deactivated. Tl_le extract gp. figﬂov
i in the Rlant feci itﬂtes_ - ﬂ:{e tagl:zlang Other ?b we‘f
resent which P by passing hydrog ?hlde Pl 0 ed
. enzymes P1°_ jtion ipitated © concentrated. From this concen. A ”
: all ‘tl}‘e lead acef*:;iate is prec e filtrate 13 using fractional crystallizatioy, c 210
By ‘e’li“.f treated \:'e ss of lea"_ a fi]tel‘ed an pe obtainedch};omatography is the latest ané v 9\7'
t:::;uﬁties- O e extract 115 i -:ntechniqu c.terization of isolated pure glycosige ) 1’1
:h h solu:x;a the P roEr:n togracll’al;:s_ The ch.'vll'a55 spectrometry analysis. /O
W d Ma o5t
sed N0 M.R an 1
g
Ca
cl
drug of
powdered cr;i:ract with alcohol Th
and filter it ‘ 5'91
—t
: Filtrate ”
- t 1
: ities + Glycosides) 1
Residue (Tannins + Impur N-
tate solution .
' ‘?gx%ég:%? f:ad acetate is N
é recipitated by Passms N
4 ydrogen sulphide g2
i Filter it | .G
#l..:l
riif o
ll 5-5 - Filtrate
'; Tannin and [mpurities (Crude extract of glycoside)
I
i . -
i Fractional frystallizatio
;; Fractional Solubility
; Chromatography
Pure glycoside

Identification test - These are no simple identification test for glycosides. Depending

upon the nature of glycone and aglycone moiety specific chemical test of the drugs are
performed which are mentioned in individual drugs. |

CLASSIFICATION OF GLYCOSIDES

The glycosides are classified in the following four ways-

@ c;::cg;e bfisuis of the type of the sugar or the glycone part for e.g. glucosides with
(2) gl e;i "ostde with fructose and pentosides with pentose etc
ycosides are classifj : '
them, For e . ed on the basis of the Pharmacological action exhibited by
Purgative glycosides — Aloe, Senna

Cardiac glycosides- Digitalis, Thevetia
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5 fonad oy i othioornate slvasides Te s -
ycosides — In these B e ahivosides Whe sindgrin o Black westant,

- O % — AU bl ™ 8 s ™A . Y
:\:3, . D S .\\\‘:h\\‘ Al N Laming grong) is attachad e e e
N-H + HO—GH)O: = =0, O+ 0
Nudeosides is the axample of N-glyoosides,
Glycosides are also ClﬂSSiﬁ‘ed on the basis of the chemtal natuee of the aghivene
This is the most widely acceptad classification, They ate gronpal ag =

R TR attachiad o the s

W

maoiety.
1. Anthracene or Anthraquinone glycosides
Saponin glycosides

Cardiac glycosides
Cyanogenetic Or C
Isothiocynate glycosides

Coumarin and Furanocoumarin glycosides
Aldehyde glycosides
Steroidal glyco—alkalo
Phenol glycosides
Flavonoid glycosides
Bitter glycosides and Miscellan

W 0 1

"

yanophoric glycosides
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CcOGNOSY AND — >
pu PHARIE—— ~YTOCHEm
d in plant kingdom. As the name indicates y, ?f‘f;{";z
dely distriPte . .-to leather. So tannin i the s 1y
Fannins S0 W: CiiE:yh:) :::Jnvert hide and S e GLEEZbZZte:'rS Slc:i.n ?:ST ']i'sha mbstmietivolsu% &90;65{31
to” o z ti.e. = e i g
;;h Zng:;zuzﬁmﬁvely by ! cell s Psmid vacuoles. They act as asmngents;:sa;fesec““daiy 01’: 2 a aj
b e . o
metabolites and s}’eef’:;i proteins and recxplt.ate them. Tanmnf. can be d_efing dh:-ve the {19&
capacity to €07 mon-rli onous; ponPhFﬂﬂllf substances o.f hlg?'er molecular ws- “the v
complex, rganic, 1O P d in gastro-mteshnal diseases like diarrhoea. They eight.
They are 5 are 3
USec{ in leather industries: lsq
PROPERTIES . ; g
.« are soluble in water, alcohol, dil alkalies, glycerine and acetone
Tannins but are ;
soluble in organic solvent such as penzene, ether and chloroform. e in. g
They should posses tanning properties ; Pornd
Tannins with ferric salts give blue, black, violet or green colour. &1of‘
; Tannins give precipitate with alkaloids and heavy metals therefore they ar 1
s ntidotes in alkaloidal and heavy metal poisoning. € used g 4e7°
i ; : — ; ¢
i In aqueous solution tanmns prod-uce acidic reaction and have astringent taste. et
;} . Classification — Tannins are classified in two classes on the basis of chemical natyr, solV
II-".‘ ollows — . e as ‘Qat
; 1. Hydrolysable tannins
"';" 2. Condensed tannins. \DE
/ 1. Hydrolysable tannins — ; 5
b ydrolysable tannins These tannins are hydrol :
T o , ‘ yzed by acid
c}:‘:lroduce gallic a-c1d or ellagic acid. Chemically they are esters of suy o 1ds Or enzymes apg
1}e or more trihydroxybenzene carboxylic acid. With ferric chl g_ usually glucose wit,
colour, hence they are used in manufacture of i oride they produce b
gallol is produced. Th re of ink. When these tanni e blue
sy p \ aﬁe .d e examples of hydrolysable tannins are gall ins are heated, Pyro-
, nuigall and clove and ellagitanni are gallotannin fro
m
gitannin from myrobalans and oak. rhubarb,
OOH
H .
e H
H - -
H
H H H — AN
Gallic acid H H
_ Pyrogallal H |
Ellagic Acid
AT,
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ool
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t Qolannins are ca\t\‘.hi“.; “ d do not re-
s from cocoa a
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AR k\:‘: ‘K\
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R
. s ANNE RN X
:.:L\ ..-.:5: - AT WANNORTRR
LRALAR .\“"\‘\{ .
LA

- -t 1 - .
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ey o = e O tawmy ™ b anous . =
L ~ampounds =0 it e anning are en Qus types of the methods
> A3E SO 1 Dacomes difficul aploved. As the tannd ods of extraction
3 < 0y i annins i
ull o isolate the tannins i i 'mg'h molecular
3 s in pure form. Th
. Thus the

“-:\1:.?...-
ovensS saad ame e Wmhaee of polar, no
ater, 2 sone =% on-polar and semi polar solvent lik
ar solvent like alcohol, ethe
L3 ‘t'
m-._:_gﬂ FICATION TESTS
1 Gcl.i':‘est—e:'s skin test — The G
1. 1 test — The Ga P
ipresanS of o) is soakad in - _\{:‘?:e‘afu s skin® (a membrane prepared from th
-y i — -‘..‘..Q]_{lﬁ \.‘ loric acid. Then it is rinsed with distilled w tL
i . : . on (sample) for 3 minutes 1t is i o
e cransfer o 1% \us sulphate ik <. 1t is washed with distilled
: wegpil™ Ted tﬂ_ TOUS = ate solution. A y
skin conErms the presence of tannins. Bocren, o Dl RS e
o e = 3 o = o] o & - -
3 Phenazone test 10ml of aqueous oxtract of tannins 18 pre sared and f sody i
dded. Warm it. cool and filter i e 2 e o
. L y | 2 2% 1 i
g Qter it. To the filtrate 2% phenazone solution
1

pho:-phate isa
is added. All the tannins
st-10 the solution of tannins

The precipitate obtained ¢

present are precipitated.
add 1% gelatin solution containing 10% sodiam
nins and

3. Gelatin te
onfirms the presence of true taw

chloride.
pseudotannins.
de - To the solution of tannins add ferric chloride solution. A
confirms the presence of tannins.

h ferricC chlori
ck, violet or gre

Dip a match stick in p\nut

ame. The wood of m

e of _l‘nnnins. (On peating b

glucinn\

te or colour
extract and dry it. Moisten it with conc.
s o p‘mk or red in colour
Hel produce

atch atick W
annins W ith cone.
ood and pmduce

> 1’1guin of W

g, Test wit
blue, bla
5. Match-Stick test —
Hcl and warm neat the
which confirms the presenc
phloroglucinol. Further phloro

pink colour.)

en precipita

‘
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coGNOSY AND PHYTOCH

volatile constituents of plant ang 4,.:

athe odom;s :;doils’ pecause they evaporate when E
'} e i = P
edas ‘@ Jso called as essential oils’ as they aye the

a -
re, They ar(t;hen‘ti cally they are derived ﬁ::m hy -
", composed of terpenes, memeterpenes (Cull, 9

29 ‘):opolyterpenes (CsHg)n and their derivatiye,
es (C?onBIZaI’lt or any part of the plant such as bark, frug
They are secreted in the schizogenous or Iysigenmm'
g ood and se.ed etC-eS VYO latile oils are formed by hydrolysis of SOme
Ieaf root, rhiz Iandu_lar md-lg]-:.‘lectiy. nley are PreSEIlt m Pla.n-ts bel-(Jng]ng to famﬂy
the PmtOPIasmceae Zingiberaceae, Piperaceae and Labiatae etc. Volatjj,
al -7 1 »
_ 2 Z:;irﬂavoum- g agent. They are u.sed mP eérlfume;y and C_osm‘?hc
“ oils mmdelyused as spic el o carminative, antiseptic, antispasmodic an antimicrobig)
= o tries. They are also US oved from volatile oils they are termeq
indus Jle oil — When terpenes are rem :
Terpeneless volatile 0 ood flavouring properties so they are useq i,
terpeneless volatile oils. They posses &
as

cosmetics and perfumeries.

[y
I fz PROPERTIES
f- - (i) Majority of volatile oils posses a
it § to another.
‘ ) Volatile oils evaporate completely at room temperature and do not leave spot on

characteristic odour which differs from one specimen

i) (i
.":f_; A paper.

“';' (iii) The specific gravity of volatile oils is less than 1 and are lighter than water. Byt
g"' there are few exceptions whose specific gravity is more than one such as oil of
cinnamon, oil of garlic, oil of clove and oil of cherry laurel.

(iv) They posses high refractive indices.
(v) Volatile oils are optically active

(vi) Volatile oils are insoluble in water but soluble in alcohol, chloroform, ether, acetone
and carbon disulphide etc.

(vii) On storage,

; due to oxidation and resinification of volatile oils they become dark in
colour.

pe
N
\
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INTRODUCTION TO SECONDARY
ME

Classificati = TAB
follows — ication — The volatile o5 andOLITEE
volatile oil ¢
ontatg e
= Class \‘________ ntaining drugs are classified as
= e )
ydrocarbon volatile oj] Exa
Aldehyde volatile ojls s -—rf-——_— mples of drug \
urpentine, Bla
: , Black pe
Alcohol volatile ojl %;R:amon, Cassia? Iil::z“ grass, Le
s Pep T almond, Bitter orange peei PR s
eppermint, ; '
Ketone volatile oils oil. Coriander, Sandalwood, Citronella
Phenol volatile oils Dill, Carawa ;
Y. Cum : 2
Phenolic ether volatile oils Bc‘tllChu, Musk, Spearniir;;t_camphof, Jatamansi,
Oxide volatile oils Fe‘;\:;l'l"m_i, Thyme, Ajowan.
Ester volatile oils : Buc af » Anise, Calamus, Nutmeg.
yptus, Chenopoduim, Cardamom.

Valerian, Garlic, Lavender.

L —

Extfaction — The volatile oil
p S are
1. Distillation 2. ExP- L - ;xga::ed bY the fouOWi‘.ng methods —
1. Distillation — Three different te.ch:i acton .
(i) Water distillation = It is a commo r‘ilues of dxetﬂlation are used —
yolatile oils from herbal drugs. It is emplo g;;etfh‘)d in which water is used to extract the
degrade by boiling up to 100°C. yed for those drugs whose constituents do not
(ii) Water and Steam distillation -1t is |
constituents undergo degradation by direct bo%l?;l;rauy engglaged &5 thape AN whose
(iii) Steam distillation —It is generally used for the fresh d i i i
and do not require maceration. rugs which contains moisture
2. Expression — There are various drugs in which the volatile oil present decomposes

when they are subjected to distillation. Therefore the volatile oil present in the rind of fruits

eel and orange peel can be obtained by method of expression (i.e. by application
ral fragrance of the drug is

q:'.“éﬁﬂju o

i

like lemon p
of pressure). The major advantage of this method is that the natu
preserved. The various expression methods used are — w
od - The rind of the citrus fruits such as orange, bergamot and lemon ﬁ
ture. The volatile oil which 00zes 9

(i) Sponge meth
is separated and sque
out is collected by the sponge

the oil is separated.
(i) Ecuelle a Piquer +_ Ecuelle a Piquer 15 2
bowl like apparatus and its inner layer consists of

pointed metal needles which are long enough 'to
is of the fruits. The fruits

penetrate the epidermis © 3
such as lemon are placed in the bowl and rotated
continuously until oil glands are punctured an
discharge the oil. The oil is collected and further Ecuelle a Piauer
decanted and filtered.

ezed so that the secretory glands rup
essel: Further

and subsequently the sponge

=

it

is squeezed inav

——
R T

— 25 on—
©

e

S T

— p—
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NOSY AND PHYTOCHEMISTRY-| { ‘1;;1 4
MACOS : ted by differe 7 0 2
pHAR latile oils are extracted by di ereny (@ rfﬂ pe”
> - vﬂfiouslv: ‘NO doubt the output of the oi] has 595' 5 ﬁﬁ
t . ciples. !
v days U eincip . "
| method = 1?1 :::1 the aboVe ¥ which contain very less amoupy 60 3691
Mechanica vhich WO'™ (1 ods. - those drugs »xposure to steam e.g. volatilg ) (he
ical methods WHE e me Joyed for ;e due to exp tc. The extracti L
mechanical ! d by usits thod is eMP “1); decomp9s 1d gardenia flowers etc. o [11] o}
f MY C i SN srg al ¢
bwn;';f:m”““ -1 h:fql?':""'"m . ::I[jisﬂl“* flowers ith low boiling volatj) e
M ail or the €O il yors, . oxtracted wit 1. ow Hle 1)
of volat K J from josmine Lo method = Hhe GRAE IR LA percolation or by percolatiop, ¢ Oﬂ‘
oil obt.uim‘:‘ iy {-k,uuwm}-l tile “’“lw"m'mer by hot conlix ture can be maintained durmg bsf Ret
can be CONE 2 with volatil® e etc G L S om tempera ¢)
n Extraction y-hexat » unifor ( or
() BN o other; ehERs at the U m o rance. . ;
solvent like lwllnfn:{\its method ‘:,l::;; the natural frag ally this procedure is used to prEpax:e [*’1) i
:n“? ‘1"{‘!"““8-":]:‘helps in preset e solvents = GEnfiI' € th); flower petals is extracted by thig 13951 ]
extraction wlll:.o“ with nan-\;olﬂ‘::)]ame &l prfelsenitl 1];1}7 any other method. Commonly three G .

i (ii) Extracti ,rfume oil. The ve the volatile © s
- high qualiy - Pt feasible to rem® f fat is applied on the glass plate, | )
methed as it tmpl oyed:- s method a layer of Ia etals) is spread on the glagg @) @
M methods are thod — In thi drug (fresh flower p tals are removeq

rage me me. The drug :h the exhausted peta e 8
(A) Enﬂi‘:lged i WOOdenthﬁafat for 24hrs after which ied out till the fatty materia] ig i
. which are arT d to imbibe in the his process is carrie - e
4 ade) is than extracteq i
/ late and allowe fresh flower petals. T f tp material (known as pom ¢

o and replaced by 0 ) oy e saturated fatty ]

i A ith essen ; : : . i
| é} saturated W;t?oeseparate the volatile oil. ir is passed through the ﬂowers'whlch help @
P with alcoho tic method — In this, the wa’Ir;nﬁ al aded air is passed through a fine spray of
i umatic i ; air. S 10
£l g ) Foe ile oil particles in the . : bsorbed.

i’ ; tile 0 ; oils gets a

:f, é’ i“el;t):ddnf;% ci}rl: ‘;Oi?osed ch};mber wherein the VOlam;y o agted with melted fat with continous

: m Is are gen ; :

E.:_f (C) Maceration — The fresh ﬂ-;mrerdpetaueeZe 55 and the fat is allowed to cool. The fat ig
Hith irrine. The flowers are strained and.ng rate the volatile oil. (i
i el tinuously three times with alcohol to sepa

extracted 'con uou

IDENTIFICATION TEST

: i dour, boiling point, optical
S identified by physical tests (colou.r, o » boi omt, op
tan}ldzilﬂde r(.;ligsacct?:ebiflcllgglalnld spe);ific )éhemical tests which are mentioned in individual
rofation _ _
drugs. ' -
Storage - Volatile oils should be stored in well closed,

well filled containers away from
light and in cool place. :

Resiris are defined as “the amorphous non nitro
nature”. Resins are the mixture of essential o], Oxygenated products of terpenes and
carboxylic acids, They are the exudation Products from the trunk of various trees. Resins
are formed in schizogenous or schizolysigen

. ous ducts or cavities of the plant. When the
Tesins are produced as 5 normal product of metabolj
termed as nor:

genous products of complex chemical

Sm without injury to the plant they are
mal or physiological resin like resi : Jary P

the plant they are calleq

esins are Present in differe

injm-y Or wound to
and tolu balsam, R
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N uc

fruits, Seed BOLITES
si ] i'": rtrs'l}l'lk, HDWQrS and frui ; -
- L4 i
crea. inafive, esin alcohol, esters e ‘ih“}..* tops ete. Chemicall I
n e ne ' ‘mically resins ¢ i .
rminativ ontain resin acids
E ’

u : :
o shellac. Purgative, expectorant rt substances, T
i : Prant and analgesic ofc. hey are normally used as antisepti
PROPERTIES Bt lc. Resins are also obtained Era“h:;:‘?uceié

(l) Resins are tr
ans € 2% g
(i) They are insohlbr;: ;:;ht or tran
il a Lie bRl in water byt semi oo
gilanc ciioral l‘ydmté :;)rlﬁ'tm soluble in ur!;',"mic“ﬁ“d or liquid substances.
. il N organic solvents li
(i) They burn with smoky flax on, vents like alcohol, fixed oil, volatile
(iv) On heating they soften ame as the

(v) Resins have specifi
lelC grav‘
: ity more tt
(vi) On storage, they darken in colou 1an one and are heavier than water

. .

=
Ay

slucent solidg
3y

Y contain large
and fllmlly melt ge number of carbon atoms.

1C S1T tq g

1. Chemical classificati
ification - T
— The resi
it sins are classified
on the basis of chemi i
cal constituents

TR

both i.e. free form and combined
id. They give positive test with iron salts.

tannol from balsam of peru, toluressinotannols from balsam

(i) Acid resin — These contai
: d ontain a large ti .
Wlth_ﬁlkah and their metallic sgaltp ortion of carboxylic acid and phenols. They combin '
alkali they form : s are termed as resi : Y CEHIOINE 4 :
d g, S(?ap-hke solution or colloidal i ates. With aqueous solution of W s
acids are a}oletlc acid (colophony), copaivic al suspension. Various examples of resin e
acid (fankicense) and commiphoric acid acid and oxycopaivic acid (copiba), primaric - }‘:‘a
(i) Resin alcohol — Resi cid (myrrh) etc. =
: cohol — Resin alcohols are also called i : ‘£
weight and occur in both i.e. free form and aS'ressnnols. They have high molecular K };
pentacy “lic alcohols and are normally a-a rh(:or_r'mbmecl form. Ressinols are tetracyclic or 115
not give positive test with iron salts Examy;izs :?S ﬁzambyrme dP:nv::a tives. They do . I‘E
. . : » e benz i =
gu.I]UI'ESanl from gurjun balsam and storesinol from storax. I S | xf‘
(iii) Resin phenol — Resin phenols are also called as resinotannols. They also have high f
form. The phenolic \ ﬁ
\

molecular weight and occur in
group of tannins is combined with resins ac

Examples are like peruresino
of tolu and siaressinotannol from sumatra benzoin.

(iv) Ester Resins — These are the esters of resin alcohol or resinotann
resin acid or palsamic acid. Examples are cinnamyl cinnamate from

benzoate from benzoin.
(v) Resenes — These are the neutral and inert substances as they do not
functional group- They do not show any specific che.mical proper
form salts or esters and are not hydrolyzed by alkalies. They hav
weight. The drugs which contain resenes are asafoetida, gutte: purch :
(vi) Glycoresins _ These contain the glycosidal resins. Glycoresins on hydrolysis ¥

i iS j i jalap.
sugar and complex acids, e.g. is jalap resit from ja | |
. ] ts
.ied on the basis of major constituen
crde tion of resins

Constituents of Resins - Resins are als s combina
resent either in resin or resin combination- The hor.nogen
with other plant products is called as resin C

ol combined with
storax and benzyl

contain characteristic
ties. They do not
e high molecular
a and colophony.
ields
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PHARMAcOGNOSY AND Puy-rocnemerrny.l
s N

ification.
ical classifica :
- che:"mixtu re of resin and volatile oil it jg term,
. 2 - u
s is di ho oge“do copaiba. ) N
' ous mixture of resin, gum and volatile oil hke

5 g . . esin, e.g.
(i) O*h“'S“'l"“T:fn‘ h, and mrnlel‘“-o enous mixture of gum and resin, e.g. gamboge,
asafoetida, nM) ese are the hom. !i ad or cinnamic acid or both. Examples are benz(,in'
: resins = T in benzolc
(iv) Gum .ams contal
Jalsams

- S l
" B.tl:-.m}a yJu balsam. |

storax and £ be extracted from plants and animals by any on,

:on — Resins can
i { Isolation
traction ane gy

thi; :vr:. the following: ol
H’: ;‘n- extraction with alcc‘ah-o i
“'1 -\:z plant exudates by imjury sy
“?i‘ B\ heating the plant part e.g. U
(i )

yoaamind d e.g. colophony ) .
(iv) By distillation mefhf: o ti e excretions obtained from animal e.g. shellac.

@ o e .o Test — Resins can be identified by physical test and specific chemica] test
A cabtion R

then precipitating with water, e.g. ipomoea, and ialap_
e.g. asafoetida, myrrh etc.

’ tifi
A ‘f wh.idl;d;ne mentioned in individual drugs.
SUGGESTED READINGS
‘Brocs A and Cordell GA,, “The Alkaloids” Vol. 41, Academic Press Inc San Diego.
441 e -3 t Glycosides” University of Tofbn‘tq"_lfubl_ical_:ibns;___'_ e
; S aendmeees SRR s
i {Harbampe | B. “Bioctiemistry, of Phanalic Compoumds?. ficaces S e o
P Pridham J.B,, “Terpenoids in Plants” Academic Press New York. = . ' - = :

/

QugstioN BANK

SHORT ANSWER QUESTIONS
Q1. Define Alkaloids. Explain their properties & functions.
Q2. Discuss the classification of Alkaloids.
Q3. Define Glycosides. Explain their properties.
Q4. Discuss the isolation of Glycosides.
Q5. Define Resins, Explain their properties.
Q6. Discuss the classification of Resins,
Q7. Define Volatile oils, Discuss their properties.

Explain the various extrac
Define Tannins & Explain
Discuss the classification
- Explain the identification

tion procedure of volatile oils.
their properties,
of Tannins,

tests of Tannins,

—’1

Q.s.
Q..
Q.10.
Q.11

|

e ———————

RE—
e —

E—

e

parpay et ot T L

et AT ’

R
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aﬁ??.’

BB e
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BIBRES

Aptural ftre, any hatr Rk
Nzt oORRIROARGRRTOATART YW male A
mineral SOURY and convertible § ol ity oot
o .o varms, int convertible into nonwe TP OTTARATR T an annae |
warms, o woven cloth DV Tabies sieh as R =
\ AN TR O P O by

T

ining N
spinifg T -

ke TRE Y '

%

-

L 'r’."-" wwral fIDTe ma 14 g N t Y ‘ 5 », Mo -3
- = \1 VIR t‘l tl\( A% ““t\i “'* Ay \‘1 M \ nMA ‘ ~ AN \
T T 1 g O Q S ’ 5 \
ii -..}h'e 1"‘\ . mr Qs W lti‘ tt“- l\ “\‘lll. S A \ \\\ ‘\\ \\\ \ \ \\\\\\ ‘\\\\ \\\\ \\\\\.\“\
¥ s lml"u n J Ll[ LSS 1 8 11‘1({ m b . LS, USAN o, W A} N
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pomted ends, cell walls ot which consists of cellilose and may o iy ot st i
T I RS R raey i i . UMY TR
The term “Fibre” as used with reference to surgical diesstig el “\“‘\“ v
\ \ AN

artificial fibres:
Fibres originating fro
the synthetic fibres are m
Fibres obtained from various §

e

are madde iy ol long chati ket RITNAN

m biological material
ong-chain moleenles

ade up of man-made 1
categorised an tollow |
i.

ources can be

(a) Plant fibres Jute, Hay, anan, cottony, ey

(b)  Animal fibres Silk, wool

() Regenerated and Synthetic fibres

(1)  Fibres regenerntcd from Alpinate yany, vt s e yan
l’l‘}!,l‘!\l”l‘nh‘\\ collulone

carbohydrate material

(219
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¢ of
0SY AND PHYTOC g .0
V) pHARMACOGN HEMISTRY., R
‘Aridil from groundnut protein an 3 fbe 1 ?p
d from protein from milk casein. rolin pesg P 7 aF
" Fibres r‘-‘S"'""'ram Nylon, terylene, orlon { Gadc""r
mah:l'la_ls Glﬂsaf asbestOB O gte,
Synthellcf - 1
sral fibres S, i 7€
Minerd A for the jdentification of fibres. The microscon: 9&‘ f
Ii(.‘d o i < Opi 5
. s can e app the identity Of fibres. Cal 13
Various chenucal fﬁbcrﬂerion to confirm v\,rjte
S i the mal .
aminatio 75 RURGICAL FIBRES g
ot ST e
’-”’"i_]—'s-;l—'"'cr’ Active Constituents Tehs gta P’bso
piologic? . g
/ p——— 1’ L .
93 to 94% cellulose and | Surgical dressing 2. W
moisture 5-7% Filerating media - . 5

Cotton {Absorbent EPidern;:l
cotton, Surgica h;%:::ipium Filerating
2::::?:; Medictnd® :pecies (Malvaceae)
. hemicellulose | Manuf

= m fibres of CelIu_los? rcture o
i (R tl:’:ri;orus 5 and lignin and  gunny tl?;vs
straining  filtrag, 8

Tl‘lPdia on

of seeds

f;[' Ghses. Family : Tiliaceae
'.g Pericyclic fibres of Pecto-cellulose Straining and filteq
! k stem of Linum- media, ing
:’ k Usitatissimum C
Family : Linacea€ 1
B/
Protein known as | Sutures, Ligatures
g0

¥
; 4 Silk Fibres obtained
V from silk worm fibroin
: cocoons of Bombyx
mori
Family : .
Bombycidae '

5 Waal Fibres from fl
. ees of Protein know
Sheep Quisaries Kerati n as | In the manufacture
Family : Bouidae - eratm surgical dressings m(:fe -
domette, crepe bandage

COTTON

Biological sour
ce : Cotton consi
sts of the epj
pidermal trich

cultivated specie om
. 3 s of the Gossii p €S 0 ]
siium (Gﬂssypmm r hairs of the seeds of

herbac .
eufre, Gossypmm barbadense), Other species
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PLANT PRoDUCTS

Geogra
hical source :
-5 al P e @ Coll
iict:;;:“lfhvatcd in varlous pl:::"l"ala produced comm :
h ; of land is under cultiv of Africa and S ercially in US.A., Egypt e Ao
pescription ation of cotton, of ?‘i‘tl‘ America ln.i“£W and India. It

+ 0f which 309, { . a, seven million

o i8 irrigated and 70% rai
» rainfed.

Colour - White (du

e to b L)
Odour- Odourless leaching)
. Taste- Tasteless

Gize - Cotton fibres
: are 2.5 to 4.5
It is free from pi el
pleces of leaves AR SR
' micron in diameter

off-white in colour, if steriliz seed coat, forei
, ed. » IOrel
gtandards : B mnber wid dusk It Ty b siightly
Absorbent
g cotton wool LP. has the followi
1. Length of Staples - Not less than G Ing standards :
m

T Wb AR
s RN
i!.. 3 ;

Bt

2. Water soluble extractive - Not m
3. Sulphated ash- Not more than 0 ;';e than 0.5%
o 0

Chemical constituents : R .-
- : kaw cotton contai

vax, fat and remains of contains about 90 .

i 6 to 7% of moist protoplasm. Purified cotton on. % of cellulose, 7 to 8% of moisture,

with 6 to 770 of moisture. n-absorbent cotton is entirely cellulose

CH,OH : H : '
2 5 OH CH,OH
H ’ 00— H H o
oH H ?,“ H H
H "H o) OH H
H OH L CH,OH H ol
Cellulose Chain

Add few ml. of 80% w/w Hp804.

Chemical Tests : _
N /50 iodine water and dry.
hemp, wool, silk, nylon,

1. Soak cotton fibres in
Trichomes assume blue or bluish colour (distinction from jute,

alginate yarn and acetate rayon).
2. Ammonical copper oxide solution (cuoxam reagent) dissolves raw cotton fibres with
dissolves completely with uniform

the formation of balloons, while absorbent cotton

swelling.

3. Cotton is insoluble in 5% potas
(distinction from silk).

4, On ignition, cotton burns wi
produce a bead and leaves a 5
yarn, wool, silk and nylon. L

sium hydroxide-solut'i'b

+h a flame give Very little odour or fumes,
' from acetate rayon,

mall white ash; distinction

i

n and hydrochloric acid

does not
alginate

=
L)
\\1@

4k Ol

= ___._ e

e
-

aileme R

PR

—
e

__.--'“"'""

N S
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ND PHYTOC == ,
s PHARMAGOGNOSYA- : l-'lEMJSTRY_l ov
tton dissolves; distinction from oxidizeq = r,("' Gt‘-
id (80% w/w)co L : Iz'
ric ac o - |
vool. | (60% w/wW) cotton, i8 insulubl(-_/dlstmct:on — ‘:elluloae (
jo acit w
old sulf hur | o
6. ‘l"]l:{i‘iing and .-.-1}'ni ‘-I i with phlumg;lucuwl and hydmchlorl acid, distinction o
‘ yive red stat
= [t docs not gIVe 10 | X
7 jute, hemp 'fhd L‘: qs a filtering medium and linﬂ:;z:ﬁ; i I:;Ereveni’sﬂsl: _—
s L?u“lL;"r‘isl I“:{‘l:-u:);'hcnl cotton absorbs blood, 7 b
114y W1 eridi by
an l'nsul.ml}‘s, l'l-l
from injections.
2
4
Synonym : Gunny It consists Of phloem fibres of the stem of various species of "
g }5 l'llerl-‘! '.:‘a:i;fs and Corchorus capsularis Linn). Family : Tiliaceae. 2
> - Jiorus oil g : :
Corchorus (C;”:‘ '; ource : The plants producing jute are cultnzi(fd in West Bengal, in " '
Teographica S 2 : ! : 1 :
'nL- ';; G’:naes and in Assam. The jute plants grow success y areas hang 10amy o
sIns < _ ,
S‘Il;::'ial soil wi?th pH values of 6 to 8. ' . -
% : Preparation : The plants grow well in alluvial soil and requires lamp and_ warn climg, i
o Jute fibres are prepared in the month of july thm t_he plants are in flowering ey Thé -
<tems are cut, leaves are removed and stem are tied into bundles. These stem bundles g,
; a water tank or pool for ten to twenty 082 day and are covered with sty as
s called retting. The retting process facilitageg T

H
4

.‘ submerged into : ;

i to protect from direct sun rays. This process 1 .

¢ the bark from the wood and the strands of phloemm fibres from the
&

H

4

the separationn of
surrounding softer tissue. The fibres are separated from the wood by beating the ends

d fibres are cleaned by jerking them backward and forward on tof
res are dried and bleached by hanging them in sun. The jute ﬁbrhez

stems. The separate
strength and length. The fibres are of white to brown

surface of water. The fib
are graded according to its colour,

and 14mm long.
Chemical Constituents : The fibres are yellowish brown in colour and contain celly]
0se

(53%), hemicellulose (20%) and lignin (10%).

i and hydochorc 4. Indcaing the presence of lgnin,

Sfrain[i:iegs m éii :Z nl-i.sed in the manufacture of tows (Stupa), Padding splints, Filtering and
Jute fibres are used for the preparétion of coarse bags (Gunny bags).

y ’ r]. “luanaa

Biological sourc
e:Ca i :
Plants of Conmaps e il;l;abls consists of dried flowering and fruitine t f the pistillate

: ng tops of the pistilia

Family .
amily . Cannabinaceae
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PRODUCTS
al source : Tropical
parts of India as Maharashtra, Nortt e
, North India, Bengal, also

Geographlc
ica

Africa and Amer
Chemical constituents

1. Resin
W Cannabidiol
(it) Cannabiodolic ac
(iid) Cn‘r't11mbim::;liL Nl Secativormned sndibiolic)
@iv) Cannabigerol
W) Cannabichromene and
(vi) Tetrahydro cannabinol (THQ)

_ Volatile oils

2
3. Trigonelline
4. Choline
Uses : Hemp is used to mak .
textﬂgsa Vlarler of commercial and industri
, plastics, insulation and bio{-u;ls sl proaiets o

e, clothes, food, paper,
The bast fibers can be used to mak
. . el e textile
blended with otl}er_orgamc fibers such as ﬂ:xth:ttare 100% hemp, but they
arel and furnishings. , cotton or silk, to make woven fab

s high tensile

are commonly
rics for

strength, b s :
gth, bast fibres are ideal for such specialized paper products
tiles (the orig}

Due to it
a5 : tea Dags industrial filters, currency paper or :
Levi’s jeans were made from Hemp clotﬁ).p it and fex

bstances that, when ingested

I e b o tu{;x-l a“dl Syr;thetic (Synthesized) s
(taken 1NtO e body), s1gT1 icantly alter one’s state of consci i
: , jousness. Hallu i
compounds often cause pec_)ple to see (or think they see) random colours pa’d;erc:::,1L Geg::;;
ts that do not oxist. People sometimes have a different perception of time and
tastes

and objec
spare, hold unag}nary conver eve they hear music and experience smells,
artoon acid,

sations, bell
and other sensation that are mes of hallucinogens are ¢

Ha]luconiogens are na

not real. The other na

Microdot, and magic mushrooms.
ified as hallucinogens, solely becaﬁse
chedelic or mind

Many types of substances are class

to produce such hallucinations These substances are sometimes called psy

drugs. They are generally illegal to use in the United States, but are sometimes

et by drug dealers. A few hallucinogens have been used in medicine to freat

s, but they must be given under controlled circumstances. Hallucinogens

found in plants and mushrooms were used by humans for many centuries in spiritual practice

worldwide. Unlike such drug® as barbiturates and amphetarmines (which depress © speed

up the central nervous system (CNS) respectively), hallucinogens ar€ not PhYS}Ca“Y addictive
inogens is not their toxicity (poson level), but

o] substancces

(habit forming). The real danger of hallucin
all narcotics

their unpredictability The actual causes Of
the plants. These substances tics

of their capacity

sold on the stre
certain disorder

Scanned by CamScanner



OCHEMISTRy,
np PHYT

ACOGNOSY A

pHARM

depressive eff -

a e

y qubstances that h;(s)ns to thes substa,nc‘:t'_
ytie 8 A0F S0 ch varied reac

, A narce

2.

i R By
il 7 sible to predict y~
CNS. people légff;’t“ it is virtually impos th,

. smoked.
L usually :«-II‘IL‘-I‘. -
t;::t time is passing G —
e i .1 uses, including the treatment
i USESSC;‘E"G peen studied for possﬂ:-le medical of
Hallucinogen

- i . The hav

. . tion to the drug opium Y have a)q,
of mental illness alcoholism and addictio doned, however. A Synthetj,
some forms

een aban
. patients. Most of these yses e bannabinol (THC) has been approveq
been gi“frlal tzc?i}‘?;%hi nical in marijuana, tegahyd&(;:from severe nausea after receiving
form of th€ € atients, who sull€ .
£ ey cans Pt i, v o redce eve prese
; (treatme
chemotherapy

: i i ionally used by veterinar;
. severe cases of glaucoma. Phency clidine (PCP) is occasionaty Y arlang
i 1 trt‘atm.;ru;uesthet:ic and sedative for animals. . : T

£ g S f the important plant hallucinogens are as follows : Bella Omp ' pI elladonng)

2 i ¢ ; Some 0 & sfrtulaia californica), Daturas (Datura sp.), Fen.n_el‘( oeniculum vulgarg)
ii¥ Cahgom;a(fff,ffcyym,& niger), Lobelia (Lobelia inflata), Nutmeg (Myristica fragrans), Tobaceg
?;:,",; gﬁnmﬁa;m fobac-mn), worm wood (Artemisia absinthium), etc.
]
4
Y

These agents can cause a birth defect by permanently altering the structure and/q;
function of organs exposed to them during development.

There was reportedly 510,000 deaths in 2010 due to congenital defects of all the birth

defects, teratogens constitute to about 10% and other factors include genetic defects, poor
maternal nutrition, infection and environmental toxins.

If a plant teratogenic toxin has to exert it effect, it has to be ﬁésent in a high enough
s effect during a specific time of
ss abnormalities. Based on their

- Practica] Consifilzlrd t(ij f investigation even through teratoglogy itself
ation require that attention be directed to the
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d d R "if reduc-
vi ffects dePeNd Upon y " Pr
jethylamide any given jn-dlv:g;:?lt gkirls the drug. L re'
ill have on nd cxpectatmﬂ 2 lants, includip f0
personallty £ s of Psychoacnvedg of several t'reeg iy
re formed = do:;:d the bark and see lant (cannabis Saﬁan p ¥
; of mushrOOm: c.]erived from the her:g:;fver) i very Loy W"a i fe
y Sta“ce . tenc . ) e
o subslarl gh heir POy O plant i conigeny |
. L e
", considered ML 20 en herb from t otent, concentrated form. Both dmgs , |
are also O hers. Marijuand ¢ -+ ana in a MOre P . faster heart rate the sensatj
mmp'“" to othe . Hashish is nmiljt:ia 2 feeling of relaxation, on
; lucinogett =00 tfects include
2 mild hal 1. Their effec



TS

.

e . "
1 he plants responsible for the (

e defo

P

& ¥ N s ovupled wi
‘h L 1 b h‘!m.h._"-\\ -.\ﬁ e “I oy ,“‘“h acons| fors ahiv
e | ’?‘\‘i“““nl e ties B |,.|-“ eration of the pe les must be jde i
: - deeaii wetseal o rntified
S5 u\\“:'@-\?-':\\‘ yevhienoe. » then Progress ' ““l’lplus that relat ln: il
I ‘ - 2PV can b Nate to introducti
pamiples Gov eming Int . i -
o M ~d that cet l.\iT\ |-l-:::l‘h'|m““ of Congenital e
_ s M anin ingeste ool
pested by liveatoeks l;:::ii\‘; B bl
Y Pregnancy are msit
1 'y are responsible

\ wor s o the commaon congenital
) - » al defee
h ¥ paciple no 1: Genotype determin ects of livestock
« roTalon AL S 08 HUsEe ;
i S “\ ~‘_‘“ . tm?u_u:d defects, bul the ':‘pllhlu genetic inherit
N NTANRUR SUSX ptibility among genotyp re is nontheless c(" ance is not responsible
e 2 - v o ] =
1 }\“ﬁ\p‘.c wo. 2 : Teratogen must re ypus. nsiderable variation to
» . A -
Joos DOOAUSE virally are unbound ach the conceptus o
d chemicals in mat.u:r: '{’m‘duce an influence which
al plasma h
¢ ave access to the

us AW TOSS l- . tll, 1¢ 1IMpo t L . .
-y =~ ‘1..'..' ’l cen ll - p I dl‘[t con51(1 " l . !h v T thelr
E!lc'l.ll()n 18 Wh(.d h‘.! (.y O

\\tm.\‘i‘l
-,v_m‘..\:v:itc:«‘- reach the conceptus

g are os5e Depcnd&nt. i«lCtDIS tlhat

Prnciple no.
of plant teratoge
n
gens to that determine dose of plant terato w0 1k
atogens o the

w dose

Jexormit
conceptus in livestock inc
inerated from the ingesta aluumii;l:e following- amount of the pl
in the gut, amount absorb(;d into th surviving degradation in the piamt Saten, SELCAR
- the dam, amount passing th e maternal circulation, amou tmmgn.and elsewhere
t reach'g ;Plaecma and reaching t’he Circ:lﬂS:{tWWlfng{‘metabonsm -
ing the site of in ation of the conceptu :
5111t a % e‘p S . e
t the susceptible gestational period. : -?Iﬂ?.

and finally, amoun
A teratogen ca
& n produce death ratbar than deformities at high doses W
; ' -5

Principle no. 4:
either wi
r will the conceptus or the dam, so in livestock, a higher incidence

H—'a,!}:f"' S

many teratogens
of abortions O resorptions may accom ;
principle no. 5: Thec ’ pany or signal a problem with plant
5 cip .5 onceptus must be exposed at the susc tibl . :
guring development of a conceptus or the dam, so in Ii eptible development period
put parti ~ularly during first a8 tera:c ogel-: tovie::ock gastronfmltestmal period \ :
o 3 i uce a ifi ity i LR
must exert 1ts influence at exactly the right moment in gestan:i.;mspe':1 e L \ *3
. p.rm_cigle no. 6 : Teratogens exert their effects by specific mecbanismms, structurally 0\s
d1sslml_lzfr teratogens may influence the same ‘mechanism and give rise to similar ‘-.\ t
deformities as weu
the disease, in fact severity of deformities was directly i
fed, with about 30mg/ \

pecies could produce
eparation

ntration of anagyrine present in the pr

related to the conce
kg producing 2 severe effect.

Conium, Conium maculatum, both conine and coniceien, two piperid'me

i he condition, Livestock classes V

|
e the teratogens responsible for t
¢ effects of coniins.
re is little hope tO \ower

. plant ar
susceptibility, to both the toxic & teratogent
the plant is highly variable, thus the
ch as can be done with lupin.

Conc. of the teratogens in
dose by selective grazzingg during a low hazard periods, st
Known teratogenicc plants with unidentified teratogens; ‘
Astragalus, some Of the Astragalus plants knwon to cause classical 19@191111:1\ Ec;r eic_z(\)::ﬁi
Astragalus lentigeneus and Astragalus pubﬂﬂtfsirnus, also 111duce.defomnt1es and abort
plants during gestation:

_ offspring from dams that ingested these
- .  —)
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osY AN
e eifect occu™ in 077 &
nic efte

terato8® tation.
Nicotiana plant* - mw-rﬁ;:‘l:::,:-ﬂmrnm Juring 8¢

. ‘

raste stauss ¢

v osis in ne
to graze W onk of “rthorﬂg W bu

P ANTS tbr onium duri ™
Ar00fNIB PH o that an O o stromoni urin
p TER lated of the plmu nltll't was eradicated ng §athe

Seg

SUSPECTE 7 ton l
; of & s an
EARRE .1\!11‘:{:";"‘. o mater ‘:l! ;:ﬂ‘lhur more after te R
pigs in Ransas Wi th of l‘“?;l'ml\l}' lat d plant
avond & thind ““‘“-il .yl two ulhcl‘Wise unreiate P > Sorghﬂ
mnad up the follow Q‘n‘lc ‘.‘,“,,.ininn plants | to cause livcslock deformities. If the plap,
S PO L slieve : i
Cranogenic S CL which ar reliey the cyanide could be responsible for thts
sy amd 1‘-""",‘:“‘.‘.‘;,-"; trials, 1_-rl.|£l}"5r‘opens“y of hypoxia & the ability of Cyanide
Ve peratogenic O S 0 ew terat© jenic P i i anogeni €
Seformuties 0 view of th: ht:::t“rc}mrh.-s, teratogenicity of amygladin. €Y R glycoside
s shale «

xo i the hyponic $6
in hamsters

nce leratogcnecity include :

ratogenic agent the dosa
f exposure.

Factors that influ¢ ge and the rouge of delivery into y,
e

The nature of the te
Jtion & frequency ©

embnyv fetus durs
Lupimus : Food & health related uses.
biocides in the form of alkaloids.

Senecio : Contains
nt but contains cyclopamine.

Veratrum : Used in cancer treatme
Vinca rosea : Contains vinblastine & vincristine used for chemotherapy.

Sorghum : Used as food, biofuel.
6. Indigofera spicata : Used as an analgesic & anti-inflammatory drug.
7. Astragalus : Used in herbal medicine in traditional chinese and persian medici
3. Colchieum autumnase : Used as medicine & cancer treatment e
9. D i '
atura Stromonium, used for asthma treatment due to presence of atropin
e

10. Asparagus racemosus, m i
4 , methanolic extracts can
increase th s cause gross malformati :
e rate of re-absorption in the fetus and may also i trautatl-ons in fetus, cap
m erine growth

NATURAL ALLERGENS

Allergens are incitin
body in such wa g agents of allergy i.e. th
) y that an unusual .e. the substances ¢
re apable of sensitizi
& zmg the

biologic, chemi . sponse oc :
cal or synthetic origin. curs in hypersensitive person. It b
. may e

1
3
4.
3
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pollens because of their 1i
long distances. '

* _uet who describ
ed
sne to a subStanC;S chan
or Q()ndlt- Te 2 5
ion that j; action in th LR
8 e body of an

Suee;i";% nething
: redispensing factors which mak
e the

wing 2
lo redi endency to allergic response
D'ysfunction of the endocrine glands '
Increas d exc;ta::t‘:go(l’_f SY“;Pathetic and parasy
rion of metabolic and cataboli mpathetic
¢ substance nervous system
. .

AbsorP

< P perso
4 n hypersensitive to allergens :

Hepatic dysfunction.
jc influences-

psych
allergens : On the bais of symptoms, allergens are cl
re classified as-

1 Jant allergens
2. Ingestant allergens
3 Injectant allergens
4
5

es of
_ Inha

TR

_"_.."'_"
=l

Contactant allergens
[nfectant allergens

Inhalant allergens :
inflammation in the nose and lungs. Inflammatio

Jacrimation, itching and swelling of nose and eye

or hay fever.

These are ai
e airbo
rne substapces as chemicals, causing disease
n in the nose is manifested by sneezing,

s. This symptom is known by sinusitis

e
L8

S
At

T

——

gymptoms :
Sneezing often accompanied by a runny or elogged nose
Coughing and postnasal drip.

Itching eyes, NOS€ throat
Allergic shiner
Watering eyes,

The allergens that
and animal allergy (epi

2. Pollens allergens
otherwise shaped male ¢
fertilization. The average
hair. '

Pollens are €

o Anemophilou
in diameter, lig
plants; ex : oak,
Most of common all

conjunctivitis.
pollens, dust, mites, mould spores

cause airborne allerrgies include
dermis or dander).
ound, angular, square, rectangular of

Pollen are tiny, egg-shaped ¥
ells (organ) of flowering plants. These are necessary for plant
idth of an average human

pollen particle size is less than the W

4-A5MmM

usually small 1
looking

lassified into tWO types :
oduced by plain

s (wind pollinated) . Anemoph

ht nonadhesive and relatively SO

walnut, grasses - timothy, permuda. I
i re produced by wind pollinated (anemophilous

o g ins are carried for

ght weight and . these pollen gra

flous pollens are
ooth and are pr
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diameter), hEavi

os in er,
HARMACOGN 20077 cloloufed flowers Sugy, a
e in size (up t{:e d wir—h ﬁf‘ "
4 Jally InrgclfaLts are scen e of antibioticg, 35 N
18 i These are Y cpiny, dar to 0 oalms of the hay !
: ophilous : mew simila ing © P dg o
o e and may be 8¢ d sym toms etc tch ere cases Allaphylactic 0
"f“;ﬁf\'.‘c';,'mc; ete. o are €0 '.‘Li-]u:‘tic Pcnictllﬂ; Kin. In 527 o produced by Stingg
as llergens : Thet {s,_-misyn 1 Pecling o allergen uch insects, somey tl‘a
3. Injectant a erg sorin and 0o and PEC L Cable all s of S hat
3. ppllil.‘”““' mphu_l:;sl foet uryi-i“- rces of i the Snftsnfr inj ectable that may Cause
v of the ’ 3 2
and the soles © .

sausadd.
shock may CBEEL o, the @€ S
¢ heps, hornets, We {jtion . ducts o )
* ?I_l‘k‘:’«:‘;’;qed death. In ﬂdt; anti-t ts and thelr pro for contact dermitis in NOrth
:t"wr tl_-c‘;}rc liver cxtrﬂj\ ” umber © plan ost responmble_son jvy, oak and sumac, 5
allergtes © ;AN m oi
4. Contactant AllerScrtt:] I.Iergies’ the plant ™ includes P pilie compound) are foup,
2 ntac

s iols (a phe B
the causes Of O, o is called urustiCS J F ¢ penta-decylcatechol o
America belongs =, oo Pland are derivatly

en g
allergen compor fraction an

i ivi micro-or :
in_the o]eoresull etabolic Pr‘:’dLlCt of living 8aNisy,
heptadecylcﬂfecho ’ ed by the m

i s of bacteria, protgzg
caused DY e of certain types ¢ a;
5. Infectant allergens :Aﬁegfﬁe continual PT esfiﬁ;s for which patients are not away,
" in the human body, subcased on chrdm‘élnigcand n:letabo]ic waste of parasitic Organisy,
pr() uc

n helminthES: 2 h dermato h tes-
glzfjrfﬁnuous presence ot grow” pinworms, thread worms and phy

hookworms, tape WOTH=, 1 sent in food stuff and swallowed gy,
such as : Allergens which are preser T BYSEEm TESPOTEE |
6. Ingestant alletBare " - 1orey). A food allergy is an a
termed ingestants

ips; initis.
caused skin rash, puffed lips; tong.ue, rhini .
Most common food allergens are injected are mi

| PRIMARY METABOLITES

A primary metabolic is a kind of metabolic that is directly involved in normal growth,

development, and reproduction. It usually performs a physilogical function in the organism
(ie. an intrinsic function).

have been identifieq 5

1k, eggs, tree nut, walnut, cashew nﬁt;

etfc.

A primary metabolite is typically present in many organism or cells.
These are biomolecules required for basic metabolic processes.
These are produced in generous quan
These are found throughout the plant
These are part of the basic molecular s

They are highly usefy] to plant,
They are found from

tities and can easily be extracted fr
kingdom.

tructure of the cel].

om the plant.
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1 peANTEEZ

drates were defined as

were €

_JCTS

ohy
Carb 7.

e
4nd Ox:gressed by a formula
hydrates are defined
carl o on hy drolysis proc;m Polyhydroxy

The carbo

which the later twq

a group

of ¢
element OMpoundsg
(H20) i.e. 's are in the sar::::m

aldehydes or p

uce ¢j
cither of the above

posed of
1ydrat, of carbon, hydrogen
ales of carbon, Proportion as in W?\ter End

olyhydroxy ketones or

outl
They ar¢ 15 ubstances of universal occury
; imals. ence g
than in ant and are much abundant in plants
) ants, rather
Carbnhydrates
Si ' |
imple sugar (Saccharsi. des) —
r Poly saccharides
|
Mono sacchari Z I

arides Disaccharides Trisaccharid \ \
Carbohydrates are grouped into two maj es Tetrasaccharides \'w 4
i ek jor classes : Sim sy
i Low e rog e L T e i
sW‘ie ore) 1S a;roorphoic ’tastel ose and_SucrOSe. The high moleculairio‘k_ﬂ’(;:ie in water and E-’
(polymers’ == . ess, and relatively less soluble i eight carbohydrates ‘o
s, pectins, inulin, etc. e in water e.g. starch, cellulose, \ ]

Depending upon the chemical structures . i

" . : SaCCha .o b
disaccharides and trisaccharides. ’ rides are subdivided as monosaccharides, \ *gg
(A) MONOSACCHARIDES )
which , |
cannot be further hydrolysesd to simple sugars. \

However, they are clas

1.
2!

5.

6.

Mon

Bioses : They con

Trioses : They ¢
glyceraldehyde.

Tetroses (C4H804) : T

Pentoses (C;H,,0)
of polysaccharides

xylose.

Hexoses : They are the mo
tes O

They are obtaine

suitable carbohydra
aldoses and ketoses.

inulin etc.
Heptoses : They cO

-~ plant and glucose met

e.g. glucopeptose an

osaccharides are sugars,
sified accor

tain two carbon atoms. They do not o

: They are very €O
like hemicellulose,

ntain 7 carbon

ontain three carbon atoms,

hey contain fo

abolism of anim
d mannoheptose:

nosaccharides cont

f plant kingdom.
dbyt

atoms, vitally

ding to the number of carbon atoms in sug

but in the

ur carbon atoms e.g. erythrose

mmon in plants and are the
mucilage and gums €.

als and are T

aining six carb
They are further

he hydrolysis 0

ar molecules.

ccur free in nature.
form of phospheric esters €&

and threose.

products of hydrolysis
arabbinose, ribose and

on atoms and are abundantly

divided into twWO types

f polysaccharides like starch,

photosynthesis of

important in the
umulated in plants

arely found acc
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] ocHEMISTR“‘

HYT
W go
c,ﬂosr,at:ccha.ri.;l.-:,3 & 5
DES irolysis yield two molecules of M re adiz :
hich upon hydre r“:‘d 13
o , + Fructose 2 1
" __tpbsiy Glucas? tr‘e:s ;
SuCrose . {1‘ x
(C.'lmrsue!nr 15 o b . : :
s Accmmoi’ o te three molecules of monosaccharide ydrolysig dl
) TRI " indicates, these liber: Galactose (in beet and manna) 50
As the name i Glucose + Fructose + age 1
Raffinose BT e + Fructose (Gentian roots) 50
s iy Glucose + GlUcoS aﬂd
Gentianose | age
(D) THRASACGHARIDES E— Af tef:raSﬂCCharide' Its products of hydmlysis ar€
Gtachyose of manneotetrose is | aci
are as under : retrose) _ ydnolsis Glucose + Fructose + Galactose + Galactoge e
Gtachyose (Manneote . .rides i Iaponic - manna Eraxinus-urmus,
" let:s contajnj_ng tetrasacc d B
b SACCHARIDES -
H () POLY ; i d indefinite number of monosaccharides. By condensatiop
:" On hydrolysis, DY B2 o ari d fr monosaccharid g C
"5';! with the eliminatioon of water, polysacchandes are produced from es. :
i :
{4 CHEMICAL TEST FOR CARBOHYDRATES
.-.f.g 1. Molisch’s Test : The test is positive with soluble, as well as, insoluble ca.lrbohydrates.
} It consists of treating the compounds with a-hapthol and conc. sulphuric acid whicy
5 gives purple colour. o
2. Fehling test : Take Fehling solution (A and B) in test tube add sample solution angd

boil. Formation of ‘A’ precipitate of brownish red cupourous oxide. Presence of reducing

sugar.
3. Benedict test : Take sample solution and add Benedic i
; : ; t reagent, mix well, boi
mixture vigoursley for 2 minutes to produce red, yellow or ggreen colo ’ b(?ﬂ. and
presence of reducing sugar. Ur precipitate,
4, Iodine test : Sampl i .
: ple solution and Iod i
polossprlisside ine solution to produce blue colour, Ppresence of

of monosaccharides,

6. Seliwan off’s tes
= , t : Sample soluti |
miligram in conc H 133mlp 3;(; ) l;1011 and add Saliwan off’s reagent (resorcinol 50
C . 339, esorcino

of fructo e
o minutes. Red colour ig produced, presence

__‘; | A
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P eRonuers
For the

‘ roduction of drugs various technique ‘e
adsorption, qlgl S.‘;f‘ ion, abs :ﬁ’ liutn suspensi 14968 such gy Purification, filtratioon,
el ubilization, absorp » Suspensioon, cmulsification t d. A
nu:ln Natural products are used in these techniques, Flayoyr g o er.nploye ;
an Pe?:;“ming agents are used in drug industrieg, ’I‘hese‘ - colourm-g, s
therap?1 1ec Value, but they are used in the Preparation of mmﬂge;ts - R
These agents are called as pharmaceutical ajds Which ma b( Y Pharmaceutical products.
s}rnthenc Origin, " b¢ of plant, animal, mineral or

In Pharmaceutical industry

godium alginate acts as Stabilizin

aeent. Glucose and sucrose are sweetni : deﬂoc'-ﬂaﬁng, gelling and filming
gent and for culture media. A gona coating prod

. ucts. Agar is used as emulsifyin
ca &
nd emulsifying agents. Mucila em;likEmd ragacanth are employed as binding, suspending
@ = : ges like ISPaghD'I and Linseed act as demulcent and soothing
s like oliv d in coal tar emulsion. Most of the volatile oils
act as emollients and vehicles for drugs. v Seasame, cotton seed, almond and castar oils

Technical Products :

Starch and Guar gum are used a

8 thickening, emulsifying ® onintegraling agent

Balsam of Tolu and Storax are used as technical P:FO dugls‘-%od, Citronella, Balsam of peru,

ia, Agar, Alginates, Starches and Ste

PROTEINS AND ENZYMES DRUGS

A. PROTEINS AND PROTEIN DRUGS

Proteins are complex nitrogenous organic substances of plant and animal origin. Proteins

are essential nutrients for the human body. They are one of the building blocks of body
tissue and can also serve as a fuel source.

Proteins are polymer chains made of amino acids linked together by peptide bonds.

During human digestion, proteins are broken down in stomach to smaller polypeptide chains
via hydrochloric acid and protease actions.

They are easily extractable from plant sources and are generally stored in the form of
aleurone grains in plants. '

In animals they are present as structural material in the form of collagen (connective

tissue), Keratin (hair, wool, nail, feathers and horns), elastin (epithelial connective tissue),
casein (milk) and plasma proteins. '
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-rrocHeM'BT“‘f-u : /

H :
MACOGNOSY AND = portant proteins o 5"

PV _PHAR jeally i

1o
1 : harmaceut < i L4
fny g haemoglobin® = P Lulphur: T*f‘- U“Im.“t! I“...:,f
Casein, gelﬂﬁnz hep'ann - —_ nitrogen and_ ri:llr‘;i‘);écntﬁ or enzymes, '\I‘e ‘;b’l g oc
animal origin. droger oxyge" bv chemica =
; h :ns, either D}

Proteins conf?ll: C:; [:;;2})’5], of protein® -v.lp" /
products of compié e v P
amino acids. under : ?Fe ¢

ified a5 lysis-

i broady classi : : n hydroly ‘

Proteins are ) nly amino acids © mples are egg album; &
E ins : They yxeld only 1 ted by heat. Examp Mip -L‘h §

I. Simple Proteins : Je in water and are coaguid . St :
ns are soluble 1N . ate salt solution. The Yol

t ﬁr’c?l;:c‘:albumin- put are soluble n dlh“:-h?:“\:l:.\mlin and :: " @ t‘w'

2 i ¢ insoluble it WA'T C 1 bulin, myosin, araciii < TR P
% G“’"}"IL’J S; heat, Examples are 0vO8 mo%

coagula

globulin. . pitute acids and alkalies, ¢ )
" ble in dilute ¢ 3 BE . y
3, Glutelins ar'_‘ fo;ll‘llenin of wheat and 0ryze nin of rice e c
s . [uble in 70-80% alcohol. and insoluble in water. < - olution
4. Prolamines are sOIUDIC -

and insoluble in neutral solvents,

[}
an
or absolute alcohol. 5
Zei : Lliadin of wheat. ‘
ramples : Zein of corn. § . |
v insoluble in water or salt solution. but are soluble in strong aWids "
5. Scleroproteins are insolubie ater wslubls in s : -
" or alkalis. Examples are Kertains of haie, hoens and hoofs, elastin of connective
or alKalls. EXd r é

tissues, collagen of bones

6. Histones are soluble in water and insoluble in Jdilute ammonta. They are readily
soluble in dilute actds and alkalies

H‘hllllf’!t‘ : Globin and gadus histone of condfish Jaiadd

]

II. Conjugated Proteins : They are componed of a
protein group known as the prosthetic group

a

¢ protein combined with a nog.

b
L. Chromoproteins are proteins united with coloured proathets sroups such
% el E | S Suce .
haemoglobin or chlorophyll Chh as {
2, L'!’UPI'ON-'I'M are the combination of proteins with lipids such a | -
‘s Thew v f : . AR BRI as eCitihin ' ;
acids. They are found in blood, milk. ex® yolk, and the chloronlyss 5
3. Metalloprotei ) TroTUpass
’ oleins are e wihis "
. allop N$ are proteins which contain heavy metals <uch _ . !
1, l\f‘l:, L‘fL‘, . T as i"‘_ ( 0, _\.1{\' /.n ll
4. Mucop ] |
. rolein: =
i I Ilﬁ.lruprnhlnb.lnd n""‘“l""’IV’-"JL‘r;‘I1:; le T3 : l.
urine and albumin, nande. They are found in ser
5.

um, human

ame indicate i |

b Cate or proteins and nucleije 1ICids. T |

Phosph " nas nuclm‘nf‘rnh-ms_ > Ao |
SPhoproteins contain ph

Osphoric acid. They

Nucleoproteing as the n
MOosaic virus is bes

are available in ~ .
o= 1N Casein and egg yolk.

s ep—

——————————

an.
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* (GELATIN |
Synonyms : Gelatin, Gel foam.

piological Source : Gelatin is a protei
agenous tissue like skins, tendons, “ancn ext

Ca

racted b q
nts and bomey Partial hydrolysis of animal

coll
pescription : This protein pr is i ke il
or fine powder. It has product is available in the f 1 olling wrales,
coarsé P s a characteristic odour &e form of flakes, sheet hred
and f ' 5, sShreds or a

EPARATION OF GELATIN aintly yellow to amber colour.

For the manufacture of gelatin, the

o o mineral. e a respecti;r:;;_b'rol?:s are to be defatted and decalc
O water at 850C in successive quantiti Mmaterial obtained
further bleached and concentrated undes, a
ved to set in shallow trays. Such moilic;:

PR

o ified with organic
et . 1s treatment is treated
which collagen dissolves into gelatin?lt

e duced
pressure to specific gelatin content and

aﬂo‘ d 1 . .
noisture: -gelatin is dried in drying room to eliminate
Chgmical Constituents ' : .

As a protein, chemically, i : ; -
P ly, it contains different amino acids out of which major is lysi
ysine,

-

an essential amino acid, but does not i

P coteins. : contain tryptophan. Gelatin is:composed by glutin B
, | e
‘tandards \ &
Ash ¥ 32% ‘fa
Gel strength : 150-250 1 \%
LOD. # 15% s
|L ‘::

PH (1.0% Solution) : 3.6 to 7.6
Microbial limits : 19 should comply for absence of E-coli and 109 for Salmonella. Total

hacterial count less than 1000/g.

e

[dentification

1. It evolves

2. Itis precipitated by trinit rophen
acetate or acids which indicates

3. It gives a white precipitate with me
colour. '

ammonia when heated with soda lime. -
ol and solution of tannic acid, but not with alum, lead

that it does not contain chondrin.

rcuric nitrate and on warming turns to brick red

Uses : |

| Celatin is mainly used in manufacture of hard and flexible capsule shells.

2. Used for preparing pessaries, pastes, pastiles and suppositories.
onge is used as haemos

3 Celatin in the form of absorbable gelatin spong oy o
is also recommended for treatment of brittle finger nails and NOR-

the nails.

tatic. Sometimes, it
mycotic defects of
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HEMISTRY,| -
AND PH o= d
COGNOSY favours and somq

PHARMA S, 1’ 1
2 aulation of drugs, perf'-‘me bable gel
s . Sloyed for micro encaps . media, absorba ge atin 2.
Gelatin is €mMP * jcal cuulture
4 >0 astrial materials. ation of pacteriologicd
mdu.. i ased in pl"-‘l‘"'“' C 3.
spong! in milk and constitutes 3 go,
rotein 1 :
-e ¢ Casein is princlpd ,l::]-ﬁ:pcl:}orsi . 1.
Bl“h"!,‘k..‘l‘li f "u“:l:uu.l‘ 80% total I—’I.me C(;k(_t id, th 2
WSS o A 1 Y s = .
milk. It ot pes of casein in the marses: idified with dilute acid, the whey ;¢
There are two t}: (AL Wi skiﬂ““ed milk is accliried and pulverised- . 3.
o Al OIS © shed several times, ennet extract, pro 4.
separated, curd ;E.wi:ed milk is treated with an enzyme, T Prodyct ‘
: Skim A
« Rennet casein : ne _ .
is separated, and punflei lv yellow tasteless, odourless amorphous soliq, 6.
S 8 . s iohtly ¥ i,
: : It is white, sightly - hen damp-
Description | - hen dry but deteriorates rapidly W ids, but precipitat;
hygroscopic, stable when GE 5 Bt ies, concentrated acids, but precipitates fron,
- cIt is insoluble in water, soluble in dil. _ F
@ dil. acid solutions. ning about 0.85% phosphory a

Chemistry of casein : Casein is a phogphoprotein contal

»

and 0.75% sulphur.

! It contains about 15' amil
! 75000-3,70,000. Tsoelectric point-

&
£

j Standards : :

: tial amino acids. Molecular Weight

mino acids also rich in essen
4.7, Nitrogen content— 15-16%..

Loss on drying- Not more than 6.0%
’ Sulphated ash- Not more than 1.5%

Specific gravity- 1.25 - 1.31

Uses :
Dietary supplement source of protein in pre and post operative care. As a base in the
standardisation of proteolytic enzymes and as emulsifying agent.

Industrially, it is used in sizing of 'text:ile_and paper, as an adhesive, in preparation of
casein plastic and casein paints.

(B) ENZYMES

” Enzymes are the proteins which act as biolo
ction of cells and activities of an organism.

The enzymes show maxj . |
at 0°C and be o mum actwvitty between 350 to 400C, They are i
alcohol, cone yond 65°C get denatured. y are p y

entrated alcohol Precipitates gg;?ughf they are soluble in water and dilute

gical catalysts. They play a vital role in the

Scanned by CamScanner



o

1.
2. Tra‘.l;sfer::es for the transfer of chemical group from o i
3. Oxido-re ;Jctases catalyse the oxidation-reduction re n:i molecule to another. =
ags ac Ar

4. Lyses catalyse the addition of groups to double bonds on':a. P

5. Isomerases are responsible for intra molecular rearr e versa: |
_ Synthetases catal e angements. Yo
6 PYYII'L ot i 3’2(31 tohfe ‘:%;d;r-\ss?lt;?ln of two molecules coupled with the cleavage of |\
urth the basis of Ar friphcsplute. | Ve
purther, on the basis o site of actio ; \'*i’;
I, enzymes can be grouped as under : \i&
i

Endoe es : i i
a) nzym Those which act only inside the cell are known as endoenzymes or

b)

. The $ ici
3 Y are exceedingly efficient under optimal conditions. Most f th m
. OI the enzymatic reacti
ctions

ePRODUCTS .
Properties i [#i7%
s of enzymes which make them exceptional cat e
alysts are ;
as under :-

oy X
Cataf Catalyse only a specific range of reactions and in man
As YZed by a given enzyme. Y cases only one reaction is
- gro , + "
hydro} oup, they are exceptionally versatile catal
lvtic reactions, dehydrations, oxidation red ucliory ::‘:\;:Ihey effectiv ely catalyse
10n, acyl-tra .
4 nsfer reactions.

TrocCee 5 s
T.Fl’-le i ds 8 to 10 times more rapidly than the correspondi
nzymes are classified into following categori INg non-enzymatic reactions.
Hydrolases for catalysis of hydrolytic reau:tiog B
ns,

intracellular enzymes. These inv i
: _ . olve in the s i
and bioenergetic i.e. liberation of energy frtfrr:k;f;asi c:tl:’?f]: S fool e

Examples : Syntheases, Isomerases, Phosphorylases
Exoex;.zymlnles; The enzymes which are secreted outside the cell are known as exoenzymes
or extracellular enzymes. These are normally digestive in their function.

Biological Source : It is a mixture of proteolytic enzyme derived from the latex of

.'F‘"ﬂ

unripe fruit of tropical melon tree, Carica papaya, belonging to family Caricaceae.

Method of Preparation :

collected latex, potassium me
is cleared out by passing through sieve
It is also processed by Spray-drying m

Description :
Papain is available as light brown or white coloured amorph

ur and taste. It shows maximum pro

odo

the latex of these fruits is collected in aluminium irays. To the
tabisulphite (5gm/kg of latex) is added. The extraneous matter
s and latex is dried in vacuum shelf drier at 55-60°C.

othod. This dried latex is called papain.

For processing of papain,

ous powder with typical
teolytic activity between pH 5 to 6. It is soluble in

water and glycerine.

Chemical Nature :
The different p
Chymopapaj_n, pro

esent in papain are the mixture of papain and

roteolytic enzymes Pr _ .
teolytic enzymes act on polypeptides and amides.
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- EMIST o
pHYL ock L

t

Identification ! audtl
LI d.“-lmuiwﬂ m“.ﬁuu! pﬂ!.t.
itk
2 It causes cundling of m i 1 d i
< employed in
L g meat lcmlcrlsuﬂ‘ It lfssilkl}ab):'ics inchet’:s !
gon and A  Jogumming - textj)
aedd for e ch &
: hides.

L.‘ﬂ H

i ] i Wt

It is usend 0 r!dt'ilur.qlwn of I:.‘i“ e o w for e

) subete el "n y ||t‘hnh'il\?'- ot € l It has sho
uunmlnry .'lp,cnl. a4 8

leather industr .
of asan amH—in f

wn relieving SYyMptop,
8

manutactune
industry and in

Madicinally, itis sy
¢ enzymmes from the g

roteolyti f
ng to family Bromeliaceae,

of epistotomy.
re of P .
s, belong!
lotting enzyme.
n etc. fruits is ri

llrmnclnin is mixtu ‘
1anas comuostt

Biological S0

and ripen fruits of pim‘-lPPh—' plant .A’ 4 milk ¢

Activity ¢ It is a protein digesting a7 ol
‘ : in, cO 2

Chemical Constituent : Peptld

disaccharides, inorganic acids a

available as ©

urces !
ch in solub

nd yitamins.
dourless to slightly putrid puff coloured powder with

and

Description : It is
irritating taste.
Extraction of Bromelain from fruit _
Fruits were cut into small pieces, weighed, macerated and juice was obtained.
Juice was pressed and filtered through cheese cloth.

pH of the juice was adjusted to 6.
Ammonium sulphate was added until saturation to precipitate the enzyme

redissolving crude enzyme in NaCN and repeated]
y

Partial purification was done by
precipitating it, firstly with 0.6% ammonium sulphate and then with aceto
The precipitate is thoroughl shed wi .
y washed with acetone and ethe i
r and dried in v
acuum

1.
2
3.
4

3.

oven at low temperature.

Solubility
,: It has slight soluble in w is i
] ater. i i
f W er. It is insoluble in organic solvents like ether, chlorof
, chloroform,

/ Uses :

injury.

Biological §
ource ; Jt j
genus : Is a i
Serratia, present in th PrOteO!ytlc enzyme deri
€ gut of silk worm erived from the bacteria belonging |
_ elonging 0

have bette
I effects thy 48
Bl as very effecti
ypsi h ective bacterial enzyme and it is found 0

N and Q ot
ymotrypsi ' igib d
psin, with negligible toxicity and side effects.

Scanned by CamScanner



orally, it enlorn gy
- 1 v
.;ef‘ecmny inflammm| m,:::lllu ENen V. 7k
I e |
_ i beriny miik sy }M?“W,L.:é —
1IN ity Y

gxﬂ‘ts histgfiain ondd beady ki .
eability and ul SUNTRIT vy
perm also by Vbl i
Unlike chymotryphin, o awy A
;c reactions: Moo ’ i W bt ek }:f Sigbeterdprsin
¢ VRV, 0 b b 1) 4-!17;,:::”“!”” Ty
' | I IR

e
.-yﬂﬂon:
o 59‘”“?;5téiifct-(sc”n““ =16 proy
. neptase: atia pepti Ol
aﬂap l Ll“nl" l'h T
; Hery
f;;;,;ne }:lfitleasigoli’;(t}il{l?cd by l'l‘llt!l'uh:.'.::j ;"'I'”Ihlh‘lr or Surraoeol
= : T 4 1 4, m ]
origl .dY ) in the late 1961 I!-“l” Farritin 9 1 i]‘_i:JJ wee by yr it
jopeptidase is present in the silkw v Erom Sikworm, e ,}, IWits 10t 10208y ot bttt
! G ' ? ) 4 ’ ;
orm intestine annd s:li:i:/;f:! R
R T f'_j”!rfy};ﬂ/ Yt 4
P~ # )

di hlre » cocoon. Serratiopeplidase is pr

5bacterla. produced by purification from cullure o i 5
tic Appliccaﬁons : R, AAAHS ¥
ation of inflammation

s il by
I 0 oaor .
W Swer by, Srr ity

erapeV!
Resol
gputum quuification due t ;
5 ol , ‘
P sty ysis of various protein in 6
y protein in sputum and henoe lowesing
ancemment O ibioti
c E. nhanc t ¢ f a.antlbmtm effects due to removal of i
increasing ntibiotic transfer to infected areas al of inflammatory ba
emical consti : - ; '
Cl’}‘h ; ‘t“e“t§ : Serratiopeptidase is a proteolytic en
_The preparatio contain 7.1 units/mg solid ks e

Uses : Serratiopeptidase is the m i
ost widely prescribed anti inflam
: : . - - matory en
deve}OPEd gountrles s.md also in India. It is also used as a fast wound heal?;)é aggt Itis
roving to be a superior alternative to the nonsteroidal anti-inflammatory drug ’craditic'ma}lv

used to treat rheumatoid arthritis and osteoarthritis.

[UROKINASE

also known as urokinase type plasminogen ac
ans and other animals. .
isolated from human urine,

rrier and hence
otease type

me in

Urokinase,
protease present in hum

Urokinase was originally
and the extracellular ma

Description : It is @ lyophilised white p
endogenous fibrinolytic system- which converts P
fibrinogen, fibrin clots and other

Preparation : A highly potent preparation 0
urine and has beent successfully heat-treated for

and it als

owdacr, solub
lasminogen

been separa

f urokinase has
C. Itis free of

10 hours at 600

hrombolytic agent

tivator (UPA) is a serine

o present in the blood

trix of many tissues: _
le in water. It is an activator of
to plasmin and degrades

plasma proteins.
ted from human
thromboplastic

in the

il

i

=
-

i

———
RS v - Z'EM‘

activity and 15 non-pyrogenic: |
' is used clinically as @ t : :
i onary embolismy myocardla .

Clinical Ap
treatment of severe

infraction, and occlude

A,
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T cceolv 4400 units/ kg body Weight
Used 0 Jdissoh
. emboll

a dose of

1
¥ e ases that occcur as

ulmonary , admin . prote S
. eperally it . o gerine F ; P n

It is ""t.:;\-c hours. JKinase enzymes are N alar weight (54 ¥<D,") polypeph_gl&

for 0 s Uit hi v Mt f le hain 1s pr d dE 5 i
hour ic l(‘t‘“’m“cn“‘ wnd dulll‘l'”" s i'|ur'lb|}"' A single ¢ Prg ucedb P

(‘hcmu'-:r weight a3 !\I-’-‘: .:;ulnl‘ weight cons "A ¢ ¥ ol
low "‘_“h\‘i.’ .l'ho\' ditter in "“H{ is known a8 SCUPA. j alk
chain ““““hl‘t\r‘:\ technique andt & 1.8
pocombinant & B als
o 3 5 h-l‘lEI‘l’lO y t £ gl'()u 3
filterate of bet to plasmin. B o

sulture :
i an plasminogen

olid or white powd-er. It_ is Solubg . y
t higher concentrations is stab]e ‘ 01-11; s

i !Cd I'rn
1S nayvime ('Ibf.'lll I i "
”“ e Jn &;‘:‘l; fht‘ p[‘upl‘.‘l'ly Uf t'll...tl ati b f : 1
o apyevmie [as v : 11].1
‘I:f_‘\“ﬂ\ﬂlfptf.ﬂn s It is m-’ailable as a stexl‘lle, Il:tlbi e s
‘ I : ‘ ivi )4 . he SO on a
‘i‘l'h m aximum {lCtl\’lt at PH
waler W Wl 7 |

; ble. ST
: : Jutions are unsta .
'C. otherwise dilute SO lic disorders for the lysis of pulm,
hours at +1¢, © t of thromboembolic dis on
is in the treatment O ary
Uses: Itis used in

nary artery thrombgg;
.~ thrombus and acute coro is }
i .1 thrombus, deep veln
ﬂ emboli, arterial

A

. . ) . .
[he 1‘11\'1{‘); Of ﬂ[is ellzyllle l'S du.e to aCtlbatIOI‘l Of p}asmlnogen toa pl ( }te.olj?h c
: " aIld Other plasma p] Ote]ns_ Bnle,

: ; ibrin clots, fibrinogen n
' . prasmin which degrades fibrin ’
*‘* f viz. Plasmi -
‘g duction of Streptokinase : : s :
i SE e };\ﬁacﬁon of streptokinase from streptococcus equisimilis group C, strain Hd6A Culturg :
Y is done as : '
4 The bacteria were cultured in TSA (Tripticase Say Agar) at 37°C. One of the Colonieg

3 was erown in 25ml THB (To add Hewitt Broth Media) at 379C. By increasing the turbig;
;/ to the level of OD = 0.6 at 600nm, it was subcultured in 250ml of broth; the activity of
secreted streptokinase was determined by solid and liquid calorimetric methods. It wag
observed that the optimum pH for cell growth and streptokinase activity was at the neutry|
condition (pH=7). To improve the growth condition, the pH of the culture was maintaj
at 7 during incubation at 379C for 8 hours by adding steril pr:
i : y g sterile 4% (w/v) glucose and 5y
NaOH. The culture was centrifuged for 25 minutes at 10,000g. Prior to addition of s;ﬂid
‘ammonia sulf i i
nia sulfate to a final concentration of 65% (w/v), the supernatant was filtered through

: b i S . :
activator complex (aCtenal protein with half-life of 23 minutes

APSAC) has a higher half-life of six houss
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g et
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b ey adbming 1 s

_a .
s"""h.o
Feft able i other ot whi
alburin. el nay Wit vy upt
o 000 e
v i walght of

(& ail
Sy aval
“\n:ulated CSE;
Y .

stion : For prepavati
' > ation, the wi

o b l[g\\'ed by claritication nbed stonaehy |
i antion. Whe » sontrotlad oy VA ave diggente
! e d boh}uc:n. W h‘u\ Processed, S\\l\\:;l\ evaporation, "“*\'I\'Nh: ‘::.lll‘lltll‘ with hydroehlorie
J gy Pepsm is obtained. - ol sabjoctnd ""H'Hlun;; :l“ ;mu'umr..m,n of the
o= .. T S \ Actinm W-qmrnlhm,
f T;%;ﬂlpt‘e;;h;r:il;'{i ; ]: ‘Eﬂs‘l“- L3 \\S\‘\‘ “\\\\ l\‘ll\‘“\‘ H i
| pereat® ainly used for patients sulf *digestion of food whun pi
N LRI LTE ¥ 1 i ] - ar
sulforing form ndigention, patienty‘iscic e

= - also helps in brekai
amyy the sl s f ;
¢ protetng of the fooad nto Uny bits and absorption of

{2 o BOC, at least for one

| qutrients:
golution are

Storage * S
. at neu
pedEd to be more stable.

.\
X

torage conditi 5 Ak g

PHounder :::mm:bt‘m pepsin solution i slable a
% T8 W gt x 4

S) ree conditions. Frozen aligquots of the enzyme

CASTOR OPR
i1, oil of palma christi,

OPR, castor bean oi], oleum ricini, ricinus O

P s
"

FAREEP B

' Synonym ! Castar

cold drawnn castor oil.
Biological source : It is the fixed oil, obtained by cold expression of the seeds of
communis Lino, belonging t0 family Euphorbiaceac.
inly found in India, Brazil, America,

Geographical e: Itisma
desh & Karnataka.
oil is colourless OF

sourc
India it is cultivated in Gujrat, Andhra Pra
\e first grade of pale presse
ith slight acrid taste,
958-0.969,

. Medicinal of th
slightly yellow coloured, it i E O uid which has slight 099 slig)
castor oil is soluble in absolu in all preparations, gpecific gravity 15 0.958-
is 1 4695-1.4730, acid value 1 ot more than 2, acetyl value 18 150.
- noleie acid, 15

refractive index at 4
ists of glyceride :
or its luxative proper

Chemical constituents Rl'l CO?S‘I : e
stearic and dih droxy stearic i . cinoleie is 1esP neible o7 < ad ¥
oil contains alsz yitamin £, 90% of the fatty acid content 18 r}cumlew acxct\. The{:mms:il sy =
: : ! d 10 position & & Tydroxy group :

is an 18-carbon acid having @ , s only in castor ol

12th carbon, this comb

Ricinus

e
-

e e

China, Thailand, in

oricinoleie,
ty. Castor
eic acid
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il at 155
castor a =%
i 15ml, the ;
; Jen mixed wit g iU creased to iy of t
S st : : . ) stroleum 1 -
Identification test o, (5”"'“? of light Petr® lasticizer wettiy,
About 5ml of light }’"‘:“ the amoun other oils. catnent pase 35 P 8
kK 7 solution, l'." hown 5 ] as an oin .
shows & Ch0t 1 he test i 10U S0 gatics used o 1s sl used asan emolliey, o
becomes - gative, 109 iellyes, it 15 2 ir oil.
is mild purs ; and jelly©® = in hair O
e : It is MUS rent. i creams are s dient ¢
.qcnr‘::’as a lubricating Jh‘j.: L'unll'-'“:""‘mw;xf:i;liﬂﬂsf Ak A= eparations known as lip bajy, gv
ag Ricinaleic acid i lu-c‘tilLL 1 tooth for! ! edients of the preP 5
. sty s Ing .
in the preparatiot otdl: . qt is one Of t[l;:t:é r mpany. is
roducts ¢ . aya
Markltl‘flﬁ;' joint rub, (Himalay
and muscle e
q ) .
; carpus Ol on from ripe seeds
Gynocardia oil, Hdec.) rI;tained by cold expressio tica pierre, and c.thof
Synonym : &Y 1t is a fixed 0l O9F 7 piime, H.anthelmin er
Biological sm}ldr;; 'Hydnocarpus wightiand

pros K1rzil : urtiaceae. . - ith narrow
“’"’J-“”“Eé‘}fngmf : to the family FI2%0 tIa;re tall trees upto 17cm high w1 LT RN S
species =] . The plants a
e -

ia & Indo-China.
Geogragphical g;:;c to Burma, thiland, East India low 250C, it is a semi-solid ;
hanging branches, na S+ llow or brownish yellow, below ’ FEL it
Dd!a.racfen'sh'cs : The oil is yellow oluble in benzene, chloroform ether, petrol, shghtly

has pecuiliar odour and sharp taste, it i S Juble in hot alcohol and carbon disulphide.

<oluble in cold alcohol, almost entirely sO

Chemical cons tituents

(CH;)19—COOH (CH;);2—COOH (CH;,),;—COOH

Hydnocarpic acid  Chaulmoogric acid Gorlic acid

This oil contains glyceries of cyclopentenyl fatty acids like hydrocarpic acid (48%)
chaulmoogric acid (27%), garlic acid with small amounts of glycerides of palmitic acid (6%3
and oleic acid (12%). The cyclic acids are formed during last 3-4 months of maturation of the
fruit, are strongly bactericidal towards the micrococcus of leprosy. The seeds of H wightinin

contains a flavonolignan hydrocarpin, isohydr i
" 7 7 oca 10]:1! . . .
lutealin, cyclopentenoid cyanohydrin leCOSigeS as ivpe methoxy hyrocarpin, apigenin,

Uses : This oil is useful in ] i
acds of the of] ey e €prosy & many other skin diseases. The cyclopentanyl fatty

i\dycobacterium leprae and M.tuberculosis, the
ers and salts of hydnocarpic & charrlmoogric
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| - PLANT PRODUCTS

i Synonyms : Lanolin, Adeps Lanae

Biological Source : Wool fat is the
of the sheep Ovis aries Liny, family hl: ‘p:uri[icd o ks e
secretion o + Bovidae, it containg bcf::“ce' S i g
§ een 25-30% of wat
! ater, it is the

j
f sebaccous glands of shee
sheep deposited
! onto the

(_;cographlcal source : Commerci
and to a very less extent in India
Method of Prepa :
paration : Raw wool contains at
8 about 31%

\lt lh\‘lt J...‘I.‘ AT tll‘ llldtll.'l an l A Hll ’qt}' { 1
L8 "l <J%0 Ol Woo IreAse l 1 l l l Yl
SWtE i1 aAse Or crude ano 1“- Ctu £ lanolin

i separated by washing with sulphuri
y - wurie aci i
i further purified and bleached FRITEAS e sutinble ogranigaalvent
. solvent or soap solutio
g n. It

Solubility : It is practi i
| \ s practically insoluble i
. th apmtion of e e In water but soluble i
ahot n chloroform and solv
G ent

Standards : M.P : 34-440C

Acid value : Not more than 1
Jodine value : 18-36

Saponification value : 90-105
Peroxide value : Not more than 20

Identification test : Di
of acetic acid anhy drsi do Eif;ofl:‘i Uc-l5gm hydrous wool fat in chloroform and to it add 1ml
rops of HySOy4 acid, a deep green colour is produced,

indicating presence of cholesterol.
Chemical Constituents : |
=

£ < e wool fibers as well
lin s manufactured in Aualr-ﬂ-i the U
alia, e SA,

CH,CH;

=
PR L

Thed |

BN e

CH;

H

OH
Cholesterol

It is a complex mixture of esters and polyesters, of 33 high mol. wt. alcohols and 36
holesterol with carnaubic,

fatty acids.
Hydrous wool fat contains mainly esters of cholesteral and 150
oleic, myristic, palmitic acids.
It also contains 50% of water.
or absorable ointment base.

Uses : The lanolin is mainly used as wat
creams and cosmetic

It is a common ingredient and base for sever
it can be allergic also.

al water soluble

Prep aratiOnS;
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oSY AND pH o(:l-lEMISTr\\Y_|

PV pPHARMACOGN

llow bees wax, cera-flava. G of th
purified wax obtained from the h?é‘:g € beeg
is, belonging to the family Apl

d in France, Italy, West

nmercially prepare

: Yellow wax, ye
gource : Beeswax I8

d other species of Ap
: It is pmccﬂscd and cot

. & India
llowish brown

Extra features
:- Jlow beesw ch and crufnbles under the
ellc 8 t can be gilven any deSired

pressure of fingers
it breaks with a granular

ax is non-crystalline solid, it is soft to tou
to plastic mass, under molten condition, 1
fracture.

le in hot alcohol, ether, chloroform, carbgy

shape,
Solubility, It i insoluble in water, put solub
tetrachloride & volatile oils.
Standards
M.P. 62-65°C
Specific gravity 0.958-0.967
Acid value 05-10
Sap. value 90-103
Ester value 80-95

Chemical test : Saponification- clo i
: t ud test : Boil 0.5 i
caustic soda solution for 10 mins, cool it, no turbidity is }?:z)ld?fc:; SRR WL ok,
Chemical constituents : It consi .
) : : sists of esters of i i
<traioht chain aci _ L of straight chain m i
e cgeroﬁc o ;c;clllsl,altlhe ChE]:f 'constltuent of the beeswax is myricigniOhYdHC' ek
o quantities of melissic acid and aromatic sub £y Painilie,
, eeswax is characterized by its low acid v 1511 stance cerolein are other
alue.

Preparation & Pr i
bl o sch e, ocessing : The combs and i
 th capping of '
ese are then enclosed in a Porol::ll; bggow;(;ﬁfygomb are broken and
ed to keep under w
ater,

after coolin g oozing of the wax which
g, the debri : gets collected ;
heatine i b S on outi . outsid
eating in boiling water as welfr SRtk semoved by 'SCraPPiflgt‘hli o8 anch g 5 Gl
. . _ ; beeswax is Purified -b
_ ¥

B .
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X ucTs
PLANT PROD-——="0,) Agents from Marine sources ; M
. BH arine 3
Phal'maco N
gnosy is a subbranch

Disidea avara, 1t
It shows the greater pro

c
. Novel M€ nosy. which is mai
= ’ ain
of pharmA<%ie from marine sou ly concerned with
medicin Iphate rce. In the west Naturally occuri
Protoamin® &t phate, spermaceti and cod ang 1ot o icine a Ing substances of
marine roduct as well. and haei but ll\fcrga:: alginic, carrageenan,
3 . . oils are the establi
Macroﬂlga‘- or seaweeds have been yse ablished
Jeficiencys stages such as goitre, ete 1sed as crude drugs in the treat
< g — R reatment of iodi
, Some g',eawu.,ed are used as the rich sour ine
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Prostaglandins : It constitute a class of natural products with the variety of therapeutic
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o Anticoagulants : These are reported from the marine sources are mostly polysaccharj g
derivatives obtained from marine algae, carrageenans from Chondrus crispus St

galactan sulphuric acid from Iridaea laminarioides have shown anti-coagulant effect

through inactivation of thrombin. |
Fucoidin isolated from the brown algae Fucus vesiculosus has shown a very g0od ang;

coagulant activity, the antithrombin effect of fucoidin is mediated through hepari
factor II. B Nialince.
Insecticides : Nereistoxin an insecticidal compound has been isolat
' : ; ed from :
annelid Lumbriconereis heteropoda many semisynthetic and synthetic analt(}:‘e marine
been p?oduced on the structural model of nereistoxin. One of the derivati e
cartap is used as an insecticide in Japan. Ve named ag

H H
H3C | _C—s H H H
C 2
\N—C/ ’ It | _C—S—cong
i Rordl N N—=C :
3 C—§ ~
H, HyC Nc
[Nereistoxin]
Cartap
Antispasmodic a
Agelasspp hasde gents : A Sesquiterpene d
: mo €rivativ
oducts containin animal models. Agel
& guanine and sulf ; gelasidine
; one units.

Scanned by CamScanner




/I\/\/l\/\/\,;,,

“""It'-ﬂll =l Nt

NIty
Anelasidine A

ﬁinﬂammawf}’ agents : Marine organisms have sho

; AR wn the presence of novel anti-
tory agents a series of bio-indole derivatives,

mma _ ) ' isolated from marine eyanobacterium
inf a;arin firma has shown potential anti-inflammatory activity in models of carrageenan
R:;” wod rat paw oedema.
in u
O
(CH;),5-CH,
OH
CH} |
Butanolide derivative

H OMe

[Bio-indole]

Scanned by CamScanner



—

NOSYA ) _
V) PHARmACOG pave been isolateq ,
ingg from ster,. 4

ents n
eular a8 ang Oig

ral cardioV ":c:nlcﬂl nnluro‘;n i_qolnted from the sal
' Seve eir € have b€ LY
agenls (am s ' aldues h b .;
Cardiovascular 48 E solds Te ‘

L prpat
characterized from m-!'fi“l: of 'ju amino #
‘lr‘“;!\ 1

mm;\mnds o pot
ANEMONT.

t heart qtimulant with aboy 50%
i is nighly poten
Al
» rammlu s
hn"“‘ ’! ac ;zl_\'vu.ﬂhlr.s " f
o | has been jsola
L -

1 ] (_!EL
’ m""l'l“:‘l"“"wr related gpeci
aa
- y activity.

¢ and wwudl!nlur |
choline, histamine or bradikinin

Anthopleura rom postcrior sahvary glands

Hmes o active

1t s a peptid

inin ! ;
Fofels edone most

of Cephalopd - tensiv
0 spyolenie
olént it nt than acetyl
i ivative isolated from ga;
mple phenolic deri hVary

and Eledone moschata.

It has shown | o8

s more
It is found to be about 50 times 1
113 b .
i mine a 51
dete . D(-)-Octopa
ey ulgaris, O.macropous

slands of Octopus V

OH
H CH,-NHz
H
(Octopamine)

* Anti-cancer agents : Several compounds with anticancer and cytotoxic-C, aCﬁViﬁeé
have been isolated from various marine organisms, such as marine sponges, gargoniay
corals, sea algae, sea hores, sea cucumbres, _

One of the most important agent is Cystosine arabinoside, als
. » also known as Ara-
(c}ngmates from the natural sources, spongothymidine, isolated from taribeanA:a -
Cryptoteth a crypta). It is marketed under the trade name cy"cosar by upjohn pharmaczzgf:l

company for the treatment of myelogenou i
e e s leukemia ;
potenti inhibitor of tumour in the case&; anc. human actue leukemia, Araeisa

0 Tl of sarcoma-180, Erlich carcinoma and L-1210, leukemia
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2 0
CH,
NH NH
0 0=
CH,OH o CH,;0H
OH OH
OH OH
[Spongothymidine] [Spongowidine]

Bryostatin-I Isolated from Bugula neritina a bryozoal marine organism showed highly
potent antineoplastic activity in an extremely low dose level.

Conclusion : The greater part of the earth surface is covered by seas and ocean, which

contains about 500,000 species of marine organisms, since the natural products chemists
diverted their attention to exploit the vast resources of marine flora and animal world.

Although the impact of marine natural products are presently léss or on the
pharmaceutical industry. It may come forward in a big way to provide new lead compounds
for the development of potential therapeutically active compounds.
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