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Introduction

Crude drugs obtained from natural sources such as plants, animals, minerals, marine organisms
| and microorganisms are large in number. For convenient study, identification, storage and
s | understanding of their properties, crude drugs are arranged into different groups according to
23 certain common characteristics. This systematic arrangement is known as the classification
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1. Definition / Gf¥¥T8T ) ol _— “ ~

In alphabetical classification, crude drugs are arranged in alphabetical order according to
their names, without considering their source, morphology, chemical constituents or

pharmacological action.
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( Examples / 3aTgI0T )’ AT
PHARMACOGNosy i
Alphabetical Classification / FUIsHHIT FfiehoT ){)@ =iy

NATURAL PRODUCTS m PM&

A typical alphabetical arrangement may be: Deople
U G-I AUIShHIT el 59 PR &l Gl & % W
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E@ Many pharmacopoeias, formularies and reference books use alphabetical arrangement because a particular drug can be located easily. “ A
O.
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. 1) Alphabetical Classification | e s
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< ; It gives no information about the biological
It is simple and convenient. re?ationship among drugs. ’ ‘) x ‘0’
Ig W 3R YlaersHe 2| I8 3uferit & e Sfde gag & ar § “F o
PIE THBRT TEl T | e

No special knowledge of botany — S 78 2ar|
or chemistry is required.

geafd faem a1 T faem & faoy 7= *

bl GBI 8l gl |

It is useful in pharmacopoeias, .
dictionaries, catalogues and reference books.

g IHTBITAT, ATGDIeT, Beaii 3R
e gl # 3wt 8

e Addition of new drugs is comparatively easy.
73 3ufer @ ST gaTcHS FU A IHE AT & |

It does not provide information regarding

pharmacological activity. \’{gw
Ig 3ufe fosan & IR o STHGRI UgH &l ol | ‘éx

Morphologically similar drugs may be placed

f t. 0
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s st o s it 35 %4
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Drugs can be located quickly. It does not indicate the chemical constituents
e 3ftafera) @ Sieat Wiel ST Tbar g | of a drug. 1
E g 3ufe & Irafas vehl b IR | X

There is no scientific relationship between
consecutively arranged drugs.

®© 00

f

&@( Alphabetical Order — Easy Access — Useful for Reference




@ Definition / i

.

zrﬁfa'ﬂuawﬁaww

Classification Based on Natural Relationships

o
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In taxonomical classification, crude drugs are arranged according to the
natural taxonomic relationships of the plants or animals from which

they are obtained.
afifeta i & H= sitafery & 39 dten a1 S=aR) & urhfae
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‘}\ Botanical Hierarchy / a<¥afds g

Plant drugs are classified according to botanical hierarchy:
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Kingdom ) Division | Class f Order Family Genus Species
fervmr ImoT el a9t geiTfd
Plantae Angio(:gérmae P e.g.l 2k M:ngtha he-g-
Dicotyledonae Lamiales Lamiaceae Mentha piperita
(s ) | e ) | e ) (@) @) (Feer) | (diee wrsaRe)

6\ Basis / 3TaR )

This system is mainly based on botanical characteristics and relationships.
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Taxonomical Cla55|f|cat|on 0.

Example / m) Q Examples of Drugs Accordmg to Families \

@l b AR JNfERT & IeTEron J

Family / $e1 | Important Crude Drugs /

UHE Bl
Solanaceae / Tt

Belladonna, Datura, Hyoscyamus

AT, SIRT, BRINITRIAH

Apiaceae / ufaesdt ;t’af;;nel, Coriander

S Tl
Fabaceae / thawt a;’;"a 'q“°"ce

w ngdom / S | : Plantae

Family / : Fabaceae ~
i [

@ Genus /43 Senna

(2o

(&) | : :
») Lamiaceae / m Peppgrmlnt, Tulsi
\:) Species / WSTIfd | : Senna alexandrina ToRfHe, gert
= (|1 GerdrTgT) e : Ginger, Turmeric, Cardamom [P* 7 -3
B Zingiberaceae / foifora<it o, gt € 0o

Rubiaceae /'Gﬁ'giﬂ Clnchona Ipecac % | /r/ 7
4"!‘ a y .44‘ "\

e
Apocynaceae / TOHITSTH! Rauwolfla Vlnca - W .‘

J\C —

Other crude drugs belonging to the same botanical
family may be studied together.

0% & aFufas $o ¥ Heftra 3 st sitwfer &
amqwm%msﬂm%l |




a Taxonomical Classification
afifhler i

( Based on Natural Relationships | mqsﬁaimsﬁwanmﬁa )

It shows the natural relationship
between plants.

g Ut & e wTepfae Hee @ gRifan 21

It is useful for studying plants
belonging to the same family.

T8 U &t ot @ Taferq utell & sreqg= & 3uanht 2|

It helps in the identification
of related species.

I8 Heifdra yenifaa) &t ggam™ § GeradT a2

It is valuable in botanical and
pharmacognostic studies.

Jg aFTEIfdd g1 BGRATGI-RT et
eIl H TEgayuf 2|

Related plants may possess similar
morphological or chemical characteristics.
Feferd gl & Far e a1 I
fagtyamd g gadt 81

&X

J

\

B () Disadvantages | Sl

It is mainly useful for drugs of biological
origin, particularly plants.

Ig g $Y U sifdds JeT o situfer, fagwes
lﬂsﬁagfﬁvmﬁ’ga

ainly

\g
Drugs obtained from different parts of the same
plant may have different chemical constituents
and uses but are grouped together.
U & Wie & fafei=r wmil @ v siteferai # srerr-srem
mﬁas;zaaﬁ?mﬁmiﬁmﬂz%wﬁwﬁ »
@1 STl & |

It gives little direct information about the
therapeutic action of a drug.

Ig 3fufe &t Rifscia fosar & aR A 9ga &9 ga
BRI W Ham gl

It does not adequately classify unorganized
drugs such as gums, resins and latex.
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Detailed knowledge of botanical taxonomy,
is required.
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In morphological classification, crude drugs are classified according to the external form, physical appearance or plant part used as the drug.
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\ On this basis, crude drugs are divided into: ﬂ
\ 39 YR W Het teferay o g ant F fawrfSa fasar sirar @: 4

Organized Crude Drugs

wifsa st siftf
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These drugs possess a definite cellular and tissue structure and
are obtained directly from specific plant or animal organs.

39 Jftuferat & fAfera Siferhla vd Sae Se==T ure Srdt @ aar
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(Examples / 3aTeX0I }
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. Leaves Flowers Fruits Seeds Bark Wood Roots
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Unorganized Crude Drugs

—

These drugs do not possess a definite cellular or tissue structure

and are usually obtained as exudates, secretions, extracts or
processed products.
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Rhizomes Whole Plants
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A. Organized Crude Dru

A. Tféd &l sitafear

85(3

%> Morphological Classification <

r 1. Leaves

1. gfear

These drugs consist mainly
of leaves or leaflets.

3 aitwferaf afcrat ar
maa:ﬁﬁ?%n?al

(Examples / 3gTe3oT: )

Senna / &1, Digitalis / f8fsieferd, Eucalyptus / gaferes,
L Belladonna / S@TSHT, Tea / T

-
2. Flowers

2. q5q

These consist of whole flowers,
flower buds or floral parts.

, ST Hferal
g&ﬂuq:gg%ag;ﬁ gl K

(Examples / 3grg<or: )
Clove - flower buds / @i —
Chamonmile - flower heads /

I

Hfcrar, Safﬁos?hf stigmas / &R — afdan,

r3. Fruits
3. Bl

These drugs consist of whole
fruits or parts of fruits.

3 sitefeiat Trqof wel a1 wal
& PN A & gt &
(Examples / 3gTgur: )

Fennel / I®, Coriander / &f3aT, Cardamom / sair=,
| Black pepper / et fore

Nux vomica / &g @iffia@1, Isabgol / 3daier, Castor / 3RS,
_ Linseed / 3reraft

) \_ Pyrethrum - flower heads / qrgRYH ~ g ot y
" N
(4. Seeds “e®e 5. Bark -/ 6. Wood o
sdw v JB || 5 o || 6. s \
These drugs are obtained ~ * & L - Bark drugs are obtained from the > | /148 These drugs consist mainly <
from seeds. ﬁ XSy ,ﬁ&k outer tissues of stems or roots. | of secondary wood.
57 > P Z 5% e W ¥
2 sitwfiral sl Ay AR ¥ T 2 s || B sftufiat o an et & et i 1 : et e
(Examples / ) 7 eS| 3 Ao 8 Z i a‘aa#tz‘raﬁg
xampies . TV -
p 3IGTETT (Examples / 3gTg¥or: ) %} 4 (Examples / sarear’)

Cinchona / f&=a¥41, Cinnamon / a'lﬂ?ﬁ’-ﬂ
| Cascara / &R, Ashoka / NP

Sandalwood / ¥, Quassia / afﬂﬁm

r 7. Roots
7. 91

These drugs consist of roots.
3 sfaferat sigt & aft gt 1
(Examples / 3gTgwr: )

Rauwolfia / Ir3@leftsar, Liquorice / Helgdl,
_ Ipecac/ 3Uda®, Ginseng / fordi

8. Rhizomes
8. Uhg

Rhizomes are underground
modified stems.

.
(Examples / 3313‘81[:) 2

LGinger | 31e3a, Turmeric / geat

9. Whole Plant

9. {Hquf gier

In some cases, the entire plant or \
major aerial portion is used as a drug.

ferfaar & aterm ar IHHT /
%maﬁﬂﬁ:ﬁﬁs@nhm& W

(Examples / 33T3‘WT)

| Ephedra / UWhgl, Centella / ¢aT, Andrographis / UgiIfthg
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B. Unorganized Crude Drugs ,

3 mﬁazsaﬁsﬂsrfﬁm

Examples /
EAFIL

® Acacia/ Qﬁ:ﬁﬂﬂ

@ g;ms/ﬁ?

Examples /
R AL

® Colophony /

\49‘ |

Examples /
E LA

e Opium / 3T%IH

aﬂa?ran

Wz,
e Cocoa butter / Castor 0il  Olive Oil

Cocoa Butter

J

2

Eucalyptus onl/Z 01
ghfaed da -~

Peppermint Oil

Eucalyptus Oil

e Tragacanth / ST PIABHT R e Papain-containing
® Benzoin / §5isA @ *Nw«@‘% %3( i g%r_:faya /
® Asafoet G|

safoetida / 1 Colophony Benzoin  Asafoetida e g am
L VAN
Fixed Oils and Fats \(( V
. olat:le Oils / arsgefter ae
@R d vd aun y / g
Examples / Examples / Examples /
3T ,'g —i"; 3GTeXIT:
® Cqstor oil / e Clove oil / ! ol ® Beeswax /
3RS BT A AT BT e nefHad! Bl HIH
e Olive oil / p | ® Peppermint oil / ¢ b f e Carnauba wax /
I 1 cfer BRANET HH

.
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‘ Morphological Classification V. 2.
1 W/ Advantages /@™ \( A\ Disadvantages / gifat b
, -
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Drugs having similar morphology may contain
completely different chemical constituents and
pharmacological actions.

A IR arett Situfer & gofa: f4= vamafe ges &
aitefy fepard & gahdl &1 B

It does not indicate the botanical or taxonomical
relationship between drugs.

Ig e & st ameufds a1 aHeT d9y & el auridr|

It provides only limited information about the
therapeutic uses of crude drugs.

Ig Fed! iufdal & fafecda Suahi & ar # Hiffa et
Y& el 8 |
The same plant may provide different drugs from

different parts, and these may be placed in separate
groups.

Ue gt Ute & A el @ srerT-srent situferat v g gt &
3R I STTT-31eHT THE! H T 1T Tehall & |

It gives little information about the chemical
constituents of the drug.

g 3Ny & TEEAfE gedl & IR # 9gd HH THER IeH
AT & | J

It is very useful for the practical identification
of crude drugs.

g et Sftfert i caraRIiies Uge & forg agd Swantt &

Drugs having similar external appearance
can be studied together.

P U 9188 WS arelt et &1 srema ue iy faar
AT gHAT 2 |

It is simple and convenient, especially for
' beginners.

7% fadiy $9 § grward faenf & forg wva ik gfaurs s g

It helps in studying the macroscopic and
microscopic characteristics of crude drugs.

' ag?ﬁsﬁwﬁlﬁ%;qaqdq&wam*amﬁm
— AT |

It is particularly useful in pharmacognostic
laboratories for identification and evaluation of
ﬂ crude drugs.

T g Fedt i) B ugeE Ug % forg wEfErRe
mmaﬁﬁ%ﬂwm@m;gﬂm _J

{ Wisdo u, o’ Morphology helps identification, but not complete scientific understanding. Same
N ST e e 8, wig qot s o 7 2 b )o N G
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4 '| Pharmacological Classification

ﬁwa—ﬁ?amzs EI'JﬁER'UT

In pharmacological classification,
crude drugs are grouped according to their

pharmacological action or therapeutic use
on the human body.

3itwer-fharae quffestor § wadt situfaa) o
M4 IRR R 3T 3ituehty fpar o Rifpafla e
39N & MR R Tl § Fafd fosar e 21

Drugs producing similar pharmacological
effects are placed in the same group

' even if they differ in botanical origin,

| morphology or chemical composition.

| T 3T vTa 3 B arett itafer o
| U & THE 4 1 ST &, ¥el & d awfae 9,
e Rept a1 wrafAes weaAT § 9 g |

4

Laxatives Cardiotonics  Antihypertensives  Carminatives Expectorants Antimalarials = CNS Stimulants Antiseptics and more...
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Senna Castor oil

Examples / 3qT8vr:

e Senna /AT

e Aloe / Tal
@ Isabgol / ELeGHIl

e Castor oil / 3RS &T AT

3=

3 Carminatives
‘ drde?

o _

N

Examples / 3qTg0T:

e Digitalis / fsforefera

7

5 \ Expectorants

% A /i
>
) o

e Vasaka / a1

L @ Liquorice / §elgdt

A Y
’v\y&: m

Examples / 3&Tg0T:

e Rauwolfia / I3afSpar

2 d ,\h\(\" . .“\‘:‘
= . Rauwolfia

Examples / 3gTgR0T:

"

N~ N -
Fennel Coriander Cardamom

e Fennel / 9%
e Coriander / gfam

e Cardamom / ST

7z

Antimalarials

e Cinchona / =T

\.

Examples / 3qTg¥0T:

Analgesics

e Opium / 3B

Exampls /Faewor: .




Examples (Pharmacological Classification)

mtml(znw ﬁmaqzsa:ﬁamr

CNS stimulants
maﬁiﬂmm 5

Examples /
JqIgRvl:

® Tea/d™ @‘ w2
& Coffee / Tt =

Antiseptics

ztlafagﬁ

Examples/ N

er
Y,

® Clove/dlm W& ',

[ Eucalyptus / gobfeied m

Examples /
Jalglvn:

® Belladonna / S@TSHAT

@ Datura / U

Anticancer drugs

G|

@

Examples /
3qIg?vl:

e Vinca/fi@r £ ,

Antidiabetic drugs

5\

Examples /
3QIg0T.

® Gymnema /
Lo Fenugreek /

’ﬁ'ﬁ“

Diuretics

Examples /
Jqlg?ul.

® Juniper / SRR

|" 8 Demulcents
| TAHA- DB
l Examples /
3qIgivr:

' ® Acacia / TR
ko Tragacanth / ¢TTeber

k’ Palas / 9eTrer
_J

( ) Anthelmmtlcs

® Male fern / A B

\¢ ( Plants for Life | Traditional Wisdom | Modern Therapeutic Use ) Q’
| !
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Pharmacological Classification |
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\ C Advantages and Disadvantages / T Td gif=ar ) Q/\ 0 A,

‘>[‘/4

Advantages /a1 |

It directly indicates the therapeutic use
of a drug.

Ig 3iufe & Rt 3uai &) @i cerfar 1

It is useful for physicians, pharmacists
and students of pharmacology.

g fRifdseae!, GRITRRE! qem Gl &
fernfera & ferg 3wt 21

Drugs having similar therapeutic actions
can be compared easily.

A faifeita foar arelt situfeal i gear

3T T Bt ST JebdT & |

It is convenient in studying natural drugs
used for a particular disease or condition.

fooddt fargre 7 a7 3rge # 39T g1 arett

Wiepfeien 3ufeia & e & forg Ig Gfaersiie & |

:.:’ L ) Disadvantage

‘\ A single drug may have more than one

(1/ pharmacological action, creating difficulty
in classification.

U & 3iufe § ues | 3iferes sitaefta fsamd

B Tt &, forad affaur § Hfers gt 2

Drugs with different chemical constituents
may be placed in the same group.

TS & Wg | @1 ST el 2|

It does not provide information regarding
morphology or taxonomy.

Ig 3afeay &t 3meTiRest ar afifet S IR A
STHGRT YGH T8 PRl

The exact pharmacological action of some
crude drugs may not be completely established. |

$B Pt e 6t wéis siteefa o
Ot oRE i 78 & Gadlt £

W( )

) 3 y = No ‘mfo on
® > morpholody

, or taxonomy .

/ . A ction not

O ¢y established |
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-;‘"l <} ° gro <) ',7{{ &’9
s w 5. Chemical Classification ;‘, Natares
¢ 5, Tt affevor O e )
- )\ / =
bt a2 e o
. < A\ Definition / M} ~ A A EXPLORE
V-, ;, 7 In chemical classification, crude drugs are grouped according to their major chemical o — AppReLcECxRTr:
- constituents or important active principles. PHARMACOGNOSY
MedWPM9 TaTafae aiffever & st situftrat @t 37 wia varafie ues! a1 seayef afiky fRgial & nurR w® g § W@ s g |
fons H _ This is one of the most useful methods because the pharmacological activity of many crude drugs
(b\ } depends largely on their chemical constituents.
~- gg gad Iuanft faftal & @ ue €, wiife sre =it sitwfiral 6 aifweira fovar gega: mmﬁmmwﬁwﬁm%l
“ ).§ Major Chemical Groups / ugammﬁmqqg ) %
N
Alkaloids » % @ Glycosides
Teaeiiss e e @ - F ® (")

NATURAL
N NITROGEN
COMPOUNDS

PLANT
DERIVED
BIOACTIVE COMPOUNDS

AROMATIC
"~ THERAPEUTIC
OILS

ASTRINGENT
NATURAL
POLYPHENOLS

\&
-
@ Resins
"=

Wy Eneroy

RESINOUS N# STORAGE

_ EXUDATES J N#  compounps H H
-

o 1 (@ Carbohydrates  oH
N e s NATURAL

& & Z e g &
kK
f@ r Flavonoids OH v ’ Enzymes N 4
- NON-VOLATILE 0 g . & ~ BIOCATALYSTS
NATURAL - > ».
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\: " A™ COMPOUNDS e ; - B k 4
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AND HEALTH

Definitions / af¥¥meT |

Alkaloids are nitrogen-containing organic compounds
that usually possess marked physiological activity.

ma@mgﬁmﬁmm@ﬁ% S amT=a:
| e IR farefierar urE St 81

~

Q%

BIG EFFECTS

J

SMALL MOLECULES

,q NATURES
/ CHEMISTRY

FOR A HEALTHIER
TOMORROW

Alkaloids J
Life from Plants

[ .

=7 (_Examples / Sarewor RS
Wl

N
N

Belladonna - atropine K

Atropa belladonna
(Solanaceae)

[ Source of atropine ]

[ Datura - hyoscyammeﬁ [

and scopolamine

Datura metel
(Solanaceae)

(

Source of hyoscyamine
and scopolamine

)

¥\

Rauwolfia - reserpine

Cinchona - quinine

H,CO NN
N
H,COD:(\ 70—0013
O+ l\/ el
OH, OCH;
Cinchona officinalis Rauwaolfia serpentina
(Rubiaceae) (Apocynaceae)

[ Source of reserpine ]
¥ ¢ J

[ Source of quinine J

Vinca - vincristine
and vinblastine

faepr - fafeed=

Catharanthus roseus
(Apocynaceae)

:

Source of vincristine

and vinblastine

Opium - morphine
and codeine

B - ATBIA U I

(Papaveraceae)

, 4 .
% "
HsCO
Source of morphine

OH '
[ and codeine ]

Papaver somniferum
. J

B J
Medicinal Plants

/Ly Make a Better Tomeorrow

Q}o( Exploring Nature | Understanding Molecules | Improving Lives ]o(@
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THE SCIENCE OF NATURE'S MEDICINES



,,fz  Glycosides / TRHNES | |

o J Major Chemical Groups / W& IHRIfAE AHE j

. @ Definitibn / m—‘) ((__General Structure )

Sugar Aglycone
(Saccharide —O (Genin)
part) (Non-sugar part)

Glycosides are compounds that yield
a sugar part and a non-sugar part called

aglycone or genin on hydrolysis. CHydI'OlySIS 9
TeTsPITSS 0 s 8d 8, il STersTueed | s ) Aglycone )
T AT HIT T O IR W, O U,,%?;’,,U (Wﬁ)f?ﬁ) J

Wﬁaﬂ?mﬁﬁ# PEd &, AT Hd 2 |

1 Cardiac Glycosides ) Anthraquinone Glycosides |
| HIfSTF TEHEES mm

I )
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[ Examples / 3313'\"’!.

Examples / 3GTg0T: Examples / 3aTaR0T: = : ol

' m @ Examples / 3&TgRT:

e Digitalis / fefrefera o if::a}%m % ® Liquorice / HeTEct o, ° :
\ )| ® Cascara / SRR \_2® ) ]| @ Dioscorea / SRARDIRAT e | ® Mustard / T
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Volatile oils are aromatic oils that evaporate -
readily at ordinary temperatures.

arsgiiet det Griftia el Bd &, S 9 dareHE
R ! § e g a8 | o

G’l Examples / :mswr:j
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7
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| Coriander / eife=m

 Peppermint / qqRfie
\ ~

@ Tannins /27

Ck Definition / afmer Ty,

Tannins are polyphenolic compounds
having astringent properties. .
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Carbohydrates and Related Substances |
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Asafoetida - oleo:gum-resin Myrrh oleo- g‘um’ -resin ’ Isabgol - mucilage
fn- e ||| e e | |
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Major Chemical Groups (Part - 2)

Fixed Oils and Fats
R de vd T

Examples / 3gTg<0T: & HH
® Castor oil / 3RS & AT "
@ Olive oil / S &1 del
® Linseed oil / 3T BT dd

W IS HYg (M - 2)

Examples /

@ Dioscorea - dlosgenm

@ Digitalis - steroidal
cardiac glycosides

SRAIFDHIRAT - SRS

r Steroids and Steroidal Compounds
/ RIS Ud RIS Alfiie

Dlgltahs
(steroidal cardiac glycosudes)

Flavonmds

Examples / 3GIg<0T:

® Rutin/ ®feq

® Citrus species /

. .A /
@ Ginkgo / i

® Cocoa butter / BIBI3T g fefSrefor - WRiase
\ » PIfead Jalsiﬁmlsg
ﬁ

10\ Enzymes and Proteins .o el l

@ Papain / 944
| @ Diastase /2w ¢

N

L Pepsin / Ufdg 4%
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It helps in understanding their

pharmacological activity.
L T 3! JAIER fobarT Y T & Herea Rl 8l
7 It is useful in phytochemical studies, \

extraction, isolation and identification.

‘\ Drugs cont;nin;‘similar chemical compounds
4 can be studied together.

7 It is useful for quality control and detection
of chemical constituents.

L_ g TUTere] fAA=0T qT I Tl ol Tge

K"ow mistry

Ck.id'Nat“'e

Chemical Classification of Crude Drugs

\4 TarRafAe qffeor Ht 3uaifivar vd Hang

‘ Advantages / ¢ITq

It provides information regarding the
active chemical constituents of crude drugs.

Wﬁﬁﬁﬂﬁﬁ%mmmﬁamaﬁ%aﬁﬁ gl

TSR WeH ST g

T IS AN arett 3ufeal &1 3eag-
U% A1 fa1 ST 9 g

¥ 3gantt &

Y

\ 1 il \ A single crude drug may contain several
O‘ I different groups of chemical constituents.
\ Ua & et 3fE & A= weR & 38 Iamafie

HedH gl gbd gl

It may be difficult to decide which constituent
should be considered for classification.

g I B Biod gl Gbdl & b avifeyor & fau
g gedb Bl AR FHT1 AT

Some chemically related drugs may produce
different pharmacological effects.

o6 IS $Y I Gafed siefear f59-f=
NTENT THTT 3T~ IR Fbdl &

Drugs whose active constituents are unknown
cannot be classified satisfactorily.

QUAT. o 3ufeY & aftba ged 3=d &, 3HaT

Galgoies aIffaor gl fabdT ST bl |

j [@' 3 Dlsadvantageg /;ﬁm J

olatile Oils
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Chemo-taxonomical Classification

6.
c% @\ 6. IMfAw-afiiera arifeor [
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N

IR Definition / af¥¥TsT

Chemo-taxonomical classification, also
called chemotaxonomy, is a system in
which plants are classified by considering
both their taxonomic relationships and
characteristic chemical constituents.
TafAs-afifara affeor, R
HHICTFAAH Hi e ST 8, T JoTred! 8
fSra® dteli &1 affevor 39 afifesra deel

der fafare srarafae geh! ) & e & ,

TEHY fhar SITdT 2

BRIDGING PLANT CHEMISTRY AND

Taxonomic
relationship

afifeta dey

J

Kingdom
Phylum
Class
Order
Family

Genus
I: Species

Chemical
constituents

mmﬁmm

EVOLUTION
Pa PPN
o —

Chemo-taxonomical
classification
IAfAE-afiferg
FIffemor

qx

PLANTS
CHEMISTRY
TAXONOMY
ONE BIGGER PICTURE
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Important Secondary Metabolltes

¥ mgayel fgdtas Ut 3

= . - —

f¥ L “@®: Underlying Principle / ¥e1 fagia J
» It is based on the principle that plants that are genetically and taxonomically related
W often possess similar secondary metabolites.
e = ugswﬁgmmmmﬁa%ﬁ?a}ﬁﬁwﬂmamaﬁéhmﬂmm
CHEMISTRY A [\ _\ B 8, 379 urg: guTe fgdtae 3urg=st 3@TE (secondary metabolites) 9T¢ STd £
CONNECTS /,

N

) -

@ Alkaloids / Teeifes O cH,
@® Glycosides / T@SHINTSS HON’

@® Flavonoids / FdiHISS (J/‘

@® Terpenoids / &XUATsS

@ Volatile oils / arspRiie der @rVCW

o
HO

OH

@ Phenolic compounds /

foifees difie

@ Steroids / RIS

"
 Plants tell their h ﬁ‘:‘.%
story not 0"/? ’t«—"-STRONGER
in ﬂzw form, - WUES S/
S but also in their -~ Qe
Y hemical /“"f“afe
PHARMACOGNOSY

DISCOVERS NATURE'S SIGNATURE



y#=. Important Secondary Metabolites Used in Chemotaxonomy Zﬁ.’i’lifsfry

7 ’/ ; vea .
@ Flavonoids ' Terpen01ds ]
FAdss \\!//

\ ,\\ :t/ Different
\\\}\\ \il “'ﬂ’ ~ | Compounds

Plants
Tell Their

t
g:rl; 7%:? Alkaloids @ Glycosides

Chemistry & &

o ‘/ -r'f(‘,",, | Same Roots
H;C CH3 = 77 ‘&{:r « 7 | A Connected
-1 Green World

- Nitrogen-containing natural products 16 Sugar-linked bioactive compounds N [ Polyphenolic compounds responsible T Largest group of plant secondary
<> A with diverse biological activities. J ¢ widely distributed in plants. J for plant colour and defense. J metabolites with diverse structures.

Volatile oils 1 @ Phenolic compounds 1 Steroids

OH

i Contain phenolic rings; important K r Tetracyclic compounds with

Aromatic, volatile compounds
in defense and adaptation. g ¢ important biological functions.

responsible for characteristic odour.

Y &

Thus, chemical constituents can act as chemical markers for establishing relationships
between plant species, genera or families.

39 UHR, THRAS g qrel ol Yatifadl, dui STUaT $oil & g Haer Wfd & & forg Tamafae At & $9 § $1 R 96 & i -
Chemistry g?:;:;’s try
,C);’::fsc“ §q Plant species » Chemical constituents = Chemical markers | & %, Taxonomic relationship Relatives
Across (  te yenfat NEIRIEERe L MEIRIECIRIC D GR: coek IY
Generations
[ecu[e

_ Mo )
bl P Tree of Lf P
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PLANTS
CHEMISTRY

EVOLUTION
A COMMON STORY

Principle of Chemo-taxonomy

- TETafAR-afitdhY o1 fAgia

( [.‘] Closely related plants often possess common biosynthetic pathways and may therefore
produce related groups of secondary metabolites.

Principle e Heedt dial & ura: g9 Saeetsor A0t (biosynthetic pathways) 9Tg ST €, 38y @ Heifda
1 (Rgia) YR & fEdras IuTrerht 3aTg IO aR gha E

Foreample: % | 90k Solanaceae / @cidt 4

IgTE0T & fog: _— Members such as: 5
- 7’” 39 $oT & HSH S L} \{

>

Same Family KY
| Q Similar Chemistry o\
Shared Evolution 7T

\ Y \ S
! Cume ( Belladonna / TS Datura / €T i Hyoscyamus /gm‘mm

01972 : : A Different

N Atropa Datura \ / Hyoscyamus 2t \
belladonna d metel (etc.) niger Similar :
(7 Leaves Qﬂ Leaves % > | (7 Leaves Molecules
(7 Flower \ Qﬂ Flower i Y LN W | ¢ Flower Common
u Fruits (berrles) 0 \ w Splny fruit \- ‘\ ” Fruits (capsule) AnceStry

J \k ;\" . S J ) -

W}g ( h Y Tropane Alkaloids 13
“\ :

These plants commonly contain tropane alkaloids such as atropine, hyoscyamine or scopolamine. (210 yepeiiee)

39 AHTId: 9 Uehelise UTY ST @, 919 UeldiH, S| a1 @i | Gy
kg_ﬁﬁ‘g RSY Related plants ’ {é} Common biosynthetic pathway ’ ; 8 Similar secondary metabolites N N N
UNITES Q LLIC] ﬁ?ﬂ"ﬁ? JuTgert 341 Atropine Hyoscyamine Scopolamine

T SAaGeAsor J1f
LIFE () (gravemenf)  (wHrdiemi)
; i 4 : 9 y,
- —
\\\‘-. - AN ~¥ Chemical Clues e« Closer Relationships ¢ A Deeper Understanding of Plants !(“ ‘ PHARMACOGNOSY | BOTANY | A HEALTHIER TOMORROW
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-/ Applications of Chemo-taxonomy 4 -

QU - TarEfS-afifdt & srgaanT e

NATURE'S /

FAMILY TREE#

PLANTS REVEAL RELATIONSHIPS BEYOND APPEARANCE

™) N N
6 \
N «1
Identification of taxonomically Detection of relationships between ‘ Prediction of possible chemical
related plants. different plant species. Search for new medicinal plants. constituents in related plants.
gfifehia ®9 ¥ Geifdra giey & faferr dty yenfaat & e 73 aiteefig geafa) & @ afera atent § Wafaa TamafAe
| GsiET o1 aeT SR JL )\ et @t wfdsgarf| y
N\ (. ) - N
( B Kingdom )
A B ron 3
Class
n -’ - Order >
e B Family
; \i\ BB Genus >
B Species )
Identification of possible substitutes Discovery of new biologically Detection of adulterants and Assistance in botanical classification
for established crude drugs. active compounds. closely related species. when morphological characteristics
are insufficient.
Tt et ftfer & durfad Y Sifds w9 | wfeha fAeraet qar e ddfea [ T T em——
| farepedl &t gge| | At i @ )| srmiaEt @ war e )\ 79 arefie atexor § wewan
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Advantages of Chemo

—

—

Combines Botanical
and Chemical
Information

IE qrfdD eI
TARIfAS AFBR

_\

@

Helps to identify
relationships that may
not be clear from

morphology alone.

Ig 3 Heiell &6t yga=

H FERIdT Xl & Sl
el HTBIRDBI I

mﬁzﬁ
[_

\

Useful in the search ’
for new medicinal
compounds. |
. *
g 7Y 3itweltg ATl
Bt @iel # IuANT &

Helps predict the
possible occurrence
of active constituents
in related species.

-taxonomy
aﬁaﬁ & oTH A/\Qﬂ

“\

|

me Pla ounﬂ!s
%?ffere" sta"d""g
DeePe
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Useful in authentlcatlon ]
' and research on
| medicinal plants.




/ N ( Disadvantages of Chemo-taxonomy / Tramafae-afifdt &t gifvar jj ol

{ | PHARMACOGNOSY
:Z?(?;:T(ET; i BRIDGING PLANTS
N TOMORROW )'\ \0 NATURE REVEALS CHEMICAL RELATIONSHIPS AND SCIENCE
¢ ; - r 2

Chemical composition may vary -y ) '\9 RNALYRE
because of environmental conditions, Sophl.stlcated amalytlca.l _ 'C'LEJ : ;;:
geographical location and stage of techniques may be required. ¢ &4
plant growth.
yafarita uRkferfaat, simfee T qur ot 6 9% T 31 fFsaiqoaTs
%@aa?%mmmﬂﬁw B! PY TS 8 Tebe! 21
q \
¢ r

Similar chemical constituents
can sometimes occur in

taxonomically unrelated plants.

@ Closely related species may
occasionally show significant

chemical differences.

fAee Heftia yemfaat st-adt FHt-Ht T TErfe gew

Hecdqul TR fowarg gfifhig vu ¥ rwafera diay & ot &

ﬁ'@ﬂ?ﬁﬁ%l mmm§| [Family Lamiaceae] [Family Fabaceae)
. . J
\i\\"'// /!l'; ¢ ) — “0 Plants ¢ Chemistry e Taxonomy e Scientific Understanding “g — /(M&/; /rM//“Z“ 7]
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