A TEXT BOOK

(GOR UTes GRiToh)

(As per latest PCI Syllabus>

PHARMACOGNQSY
IAThroci et

ER20-13T
a S ! I
< oTTu

(English & Hindi) »

Diplomain .

Pharmacy -
‘ B~

D.PHARMA

ST
Year
58 DR. YOGENDER SINGH,

MS. AARZU B. JAMADAR



Introduction to Pharmacognosy........cccuvvvveeeeeeeenennnnes 1-9

1.1 Introduction
1.2 History of Pharmacognosy
1.2.1 Development of Herbal Medicine in China and India
1.2.2 Contribution of Greek and Arabian Physicians
1.2.3 Development of Extraction Techniques
1.2.4 Isolation of Important Plant Constituents
1.3 Present Status and Scope of Pharmacognosy
1.3.1 Present Status
1.3.2 Scope of Pharmacognosy

Chapter-2

Classification of Drugs........ccccevvevmiieeieeeinnniieeneen. 10-20

2.1 Introduction
2.2 Clossification of Crude Drugs
2.2.1 Alphabetical Classification
2.2.2 Taxonomical Classification
2.2.3 Morphological Classification
2.2.4 Chemical Classification
2.2.5 Chemotaxonomical Classification
2.5.6 Pharmacological (Therapeutic) Classification

Quality Control of Crude Drugs .......cccccceviennnnnneenn. 21-43

3.1 Different Methods of Adulteration of Crude Drugs
3.2 €valuation of Crude Drugs
3.2.1 Morphological or Organoleptic €Evaluation
3.2.2 Microscopic €valuation
3.2.2.1 Leaf Constants or Diagnostic Characters of
Leaves
3.2.2.2 Stomata
3.2.2.3 Trichomes or Plant hairs
3.2.2.4 Quantitative Microscopy
3.2.3 Chemical €valuation
3.2.4 Physical €valuation
3.2.5 Biological €valuation

Chapter-4

Alkaloids, Terpenoids, Glycosides,Volatile Oils,
Tannins and RESINS ......ccceveviiiiiiiiiiiiiiiiiiieeee e, 44-77

4.1 Alkaloids

4.1.1 Properties of Alkaloids
4.1.2 Occurrence and Distribution
4.1.3 Isolation

TATATR AT BT TR oo 1-9

1.1 IR=g

1.2 3N &1 3fagm™
1.2.1 ¥ 3R YR # =iy fafee &1 faerg
1.2.2 A 3R 3R fafbeae! &1 ae™
1.2.3 fAspur gt o1 fasrg
1.2.4 Hg@YUl UIGY UCH] BT GYFHRUI

1.3 3NV P gaHH (RUT Td HrieT
1.3.1 9d9H ffa
1.3.2 39T BT HRIS

-2

3.1 o SNl o e o faftr fafdar
3.2 wa SNl &1 i
3.2.1 SRR A ST Hedieh-T
3.2.2 geHERITg geaid
3221@%6{%@@%%@@

32223

3.2.2.3 ¥ 3{YaT Uley |

3.2.2.4 AETED GEAG DT
3.2.3 IS i

3.2.4 ifd® Geuic
3.2.5 Sfds Yeaid

Chapter-4

Tehdisgd, cRUMIg ey, TS® NEeY, aruRid ad,
ST SRR e 44-77

4.1 &RTY
4.1.1 &R & 07
4.1.2 IUfYfd Td faaRor
4.1.3 QUIHRT




4.1.4 |dentification Test

4.1.5 Therapeutic Activity

4.1.6 Pharmaceutical Applications of Alkaloids
4.2 Terpenoids

4.2.1 Occurrence

4.2.2 Distribution

4.2.3 |solation

4.2 4 |dentification Tests

4.2.5 Therapeutic Uses

4.2.6 Pharmaceutical Applications of Terpenoids
4.3 Glycosides

4.3.1 Occurrence

4.3.2 Distribution

4.3.3 |solation

4.3.4 |dentification Tests

4.3.5 Therapeutic Uses

4.3.6 Pharmaceutical Applications
4.4 Volatile Oils

4.4.1 Occurrence

4.4.2 Distribution

4.4.3 Isolation

4.4 .4 |dentification Tests

4.4.5 Therapeutic Uses

4.4.6 Pharmaceutical Applications
4.5 Tannins

4.5.1 Occurrence

4.5.2 Distribution

4.5.3 |solation

4.5.4 |dentification Tests

4.5.5 Therapeutic Uses

4.5.6 Pharmaceutical Applications
4.6 Resins

4.6.1 Occurrence

4.6.2 Distribution

4.6.3 Isolation

4.6.4 |dentification Tests

4.6.5 Therapeutic Uses

4.6.6 Pharmaceutical Applications

Chapter-5

Study of Crude Drugs.........c.eeveeeeiiiiniiiiieeeeennnes 78-144

5.1 Laxatives
5.1.1 Aloe
5.1.2 Castor ail
5.1.3 Ispaghula
5.1.4 Senna

5.2 Cardiotonic
5.2.1 Digitalis
5.2.2 Arjuna

5.3 Carminatives and G.i. Regulators
5.3.1 Coriander
5.3.2 Fennel

4.1.4 Ug=IH qdienm

4.1.5 Fafecig fharg

4.1.6 RTHT & 3w Iugi
42 RUAISS

4.2.1 IJurYfaT

4.2.2 fqavor

4.2.3 QU]

4.2.4 UgdH WRIe

4.2.5 Fafe g Iugr

4.2.6 XUATSS & g Iugim
43 RS

4.3.1 IufYfa

4.3.2 faavor

4.3.3 QUIHRT

4.3.4 g9 U1&for

4.3.5 Rfecig IugRT

4.3.6 e IuTT
4.4 IR0 dd

4.4.2 faaRor

4.4.1 U

4.4.3 QUIHROT

4.4.4 g9 T1efor

4.4.5 Rafecig IugrT

4.4.6 39T IUTIT
4.5 (Tannins)

4.5.1 IuffT

4.5.2 faaRur

4.5.3 QYU

4.5.4 g9 U1efor

4.5.5 Rfeg IuanT

4.5.6 3T IugT
4.6 35

4.6.1 M-I

4.6.2 faaRor

4.6.3 QUFHR]

4.6.4 TgA TRIE[0T

4.6.5 Fafrciig I

4.6.6 STVl IuanT
Chapter-5

5.1 foas
5.1.1 Q&
5.1.2 3RS BT dd
5.1.3 39
5.1.4 91

5.2 gagadatid i
5.2.1 faforefora
5.2.2 3

5.3 TTAeX Ud SR AAHS
5.3.1 Yf=a
532 9



5.3.3 Cardamom

5.3.4 Ginger

5.3.5 Clove

5.3.6 Black Pepper

5.3.7 Asafoetida

5.3.8 Nutmeg

5.3.9 CGinnamon
5.4 Astringents

5.4.1 Myrobalan

5.4.2 Black Catechu

5.4.3 Pale Catechu

5.5 Drugs Acting on Nervous System

5.5.1 Hyoscyamus
5.5.2 Belladonna
5.5.3 €phedra
5.5.4 Opium
5.5.5 Tea leaves
5.5.6 Coffee seeds
5.5.7 Coca
5.6 Anti-Hypertensive
5.6.1 Rauwolfia
5.7 Anti-Tussive
5.7.1 Vasaka
5.7.2 Tolu Balsam
5.8 Anti-Rheumatics
5.8.1 Colchicum seed
5.9 Anti-Tumour
5.9.1 Vinca
5.9.2 Podophyllum
5.10 Antidiabetics
5.10.1 Pterocarpus
5.10.2 Gymnema
5.11 Diuretics
5.11.1 Gokhru
5.11.2 Punarnava
5.12 Anti-Dysenteric
5.12.1 Ipecacuanha
5.13 Antiseptics and Disinfectants
5.13.1 Benzoin
5.13.2 Myrrh
5.13.3 Neem
5.13.4 Turmeric
5.14 Antimalarials
5.14.1 Cinchona
5.14.2 Artemisia
5.15 Oxytocic
5.15.1 €rgot
5.16 Vitamins
5.16.1 Cod liver oil
5.16.2 Shark liver oil
5.17 €nzymes
5.17.1 Papaya
5.17.2 Diastase
5.17.3 Pancreatin
5.17.4 Yeast

5.3.3 SA™EE!
5.3.4 3XPH
5.3.5 AT

5.3.6 1ol ot
53.7 BN

5.3.8 STA%d
5.3.9 GIerAH

5.4 HYIHRT garef

541838
5.4.2 BTl BT
5.4.3 Bl BT

5.5 T o TR BT HRA drell Siwfat

5.5.1 AN
5.5.2 SATSHI
5.5.3 Tl

5.5.4 31 _
5.5.5 919 $1 gl
5.5.6 HIP] P dol
5.5.7 BIpT

5.6 IERGTATIRIL iRt

5.6.1 YT

5.7 WARER nufear

5.7.1 9N
5.7.2 TIq ST

5.8 Uel-afcaq

5.8.1 Difca®md dil

5.9 et Shufer

5.9.1 fdar
5.9.2 QTSI

5.10 HYAERAe SRt

5.10.1 BT
5.10.2 TSHR

5.11 TEaefe et

5.11.1 TRE=



5.18 Pharmaceutical Aids
5.18.1 Kaolin
5.18.2 Lanolin
5.18.3 Beeswax
5.18.4 Acacia
5.18.5 Tragacanth
5.18.6 Sodium alginate
5.18.7 Agar
5.18.8 Guar gum
5.18.9 Gelatine

5.19 Miscellaneous

5.19.1 Squill
5.19.2 Galls
5.19.3 Ashwagandha
5.19.4 Tulsi
5.19.5 Gugqul
Chapter-6
Plant Fibres Used as Surgical Dressings............. 145-156

6.1 Introduction
6.1.1 Plant Fibres
6.1.2 Surgical Dressings
6.2 Vegetable Fibres
6.2.1 Cotton
6.3 Animal Fibres
6.3.1 Silk
6.3.2 Wool
6.4 Regenerated Fibres
6.4.1 Rayon
6.5 Sutures
6.5.1 Claossification of Surgical Sutures
6.5.2 Clossification According to Structure
6.5.3 Surgical Catgut

6.5.4 ligatures
Chapter-7

Traditional Systems of Medicine and Ayurvedic
FOrmMUIQLIONS. .....eeveeiiiiiiieiiec e 157-179

7.1 Ayurvedic System of Medicines
7.2 Siddha System of Medicines
7.3 Unani System of Medicine
7.4 Homeopathic System of Medicine
7.5 Ayurvedic Formulations

7.5.1 Asava and Arishta

7.5.2 Gutika

7.5.3 Taila

7.5.4 Churna

7.5.5 Avaleha or Lehya

7.5.6 Bhasma

5.18 3NuefT gerge uerd
5.18.1 I3NfeA
5.18.2 AHIfer
5.18.3 AYAM
5.18.4 3B RAT
5.18.5 SMbHY
5.18.6 FifsaH Tfes-ic
5.18.7 3R
5.18.8 TR TS
5.18.9 forafeq

5.19 fafay
5.19.1 f&pa
5.19.2 Ticd
5.19.3 [Tl
5.19.4 gardt
5.19.5 T

6.5.2 TR 3IUR FifeRoT
6.5.3 T & T
6.5.4 §Y9 g

3HAY-7

IRURS e ugfaar td smgdies
XTI IS £

7.1 3gdiee ffere ugfa
7.2 fg fRfrar uefa
7.3 A fafere ugfa
7.4 gofe fafedn ugfa
7.5 3gdted et an
7.5.1 g&g T 3Ry
752
753dd
7.5.4 901
7.5.5 3{ddig 1 ol

7.5.6 H¥H

145-156

157-179



3qTY-8

Chapter-8

Role of Medicinal and Aromatic Plants in National
€conomy and Their €xport Potential.................. 157-179

8.1 Alkaloids
8.2 Role of Medicinal and Aromatic Plants
8.2.1 Medicinal Plants as a Source of Beneficial
Compounds
8.2.2 Indian Status of Medicinal Plants
8.2.3 Wild Collection of Medicinal Plants
8.2.4 Use and Diversity of Medicinal Plants
8.2.5 Medicinal Plants of the Himalayan Region
8.2.6 International Status of Medicinal Plants
8.2.7 Role of WHO in Traditional Medicine
8.2.8 Herbal Drug Market
8.3 €conomic Potential of Medicinal and Aromatic Plants
8.3.1 Cultivation of Medicinal and Aromatic Plants
8.3.2 Governmental €fforts
8.3.3 Financial Support for Medicinal Plant Cultivation
8.3.4 Role of the Ministry of AYUSH
8.3.5 Research on Medicinal Plants
8.4 €conomics of Medicinal and Aromatic Plants
8.4.1 Development of the Medicinal Plant Sector in
Northern India
8.4.2 Medicinal Plants and Religious Activities
8.4.3 Rising Demand for Medicinal Plants
8.4.4 €ffects of Over-Harvesting
8.5 Importance of Different Species of the Same Genus
8.6 Cultivation of Medicinal Plants for Conservation
8.7 Major Drawbacks of the Medicinal Plant Sector
8.8 Opportunities for Development of the
Medicinal Plant Sector
8.8.1 Measures Required for Development of the
Medicinal Plant Sector
8.8.2 Quality Control and Standardization

Chapter-9
Herbs as Health Food ...........ccooovvveiiviiieiinnnns 192-213

9.1 Introduction

9.2 Nutraceuticals
9.2.1 Health Importance of Nutraceuticals
9.2.2 Clossification of Nutraceuticals
9.2.3 Therapeutic Applications of Nutraceuticals

9.3 Antioxidants

9.4 Pro-Biotics

9.5 Pre-Biotics

9.6 Dietary Ffibres

9.7 Omega-3-Fatty ACIDS

9.8 Spirulina

9.9 Carotenoids

9.10 Soya

9.11 Garlic

1P Srfega Siweltg wd eifdd el & yffept
TUT BT R &HAT 157-179

8.1 gR=g
8.2 3Nuefig ua rifra drelf ) Yftre
8.2.1 AIHBR! AfTepT & Hid & T4 H Nwehy e

8.2.2 YRd # 3weiy et ot fRufay
8.2.3 3wty el &1 o= Hidl ¥ I8
8.2.4 3wty uiel 1 IuTNT 3R fafgedn
8.2.5 feurerdt &1 & siwehy dier
8.2.6 3NV UIeil T SfRIPIY R
8.2.7 URUR® RIfbedH fqy WRE W16 Bt YWD
8.2.8 gfer 3MfY SR
8.3 3wl ug Fifdg et o onffes emgar
8.3.1 3fwefir ug ifda qeft ot Bt
8.3.2 WHRI Y
8.3.3 3fiwefig uierf @t Wit & foru foxfta Temaa
8.3.4 {TY AT Bt YfHeT
8.3.5 3fTwefa drelf R
8.4 ety ud ifdra diell o7 srefemd
8.4.1 I HRA H Nweig urey &= &1 fapr

8.4.2 3wdig WY siRenfifer nfafaferat
8.4.3 3wt el Y ggdl AN
8.4.4 AP TUGU & YHTd
8.5 U ol I B! fafie ueTfaal &1 Agad
8.6 TR&UT & forg Siweia dielf oF Wit
8.7 3I9eiig UIGy &3 S1 T Hidl
8.8 3Nyt Urey &5 & faT & AR

8.8.1 3iwefa ey &= & fawm & farw sravaes Iur
8.8.2 TUIGI-A0T Ud HHDHIHROI
3A1g-9

WRAGHD HER & T T STSl-§al ... 192-213

9.1 UR=g
9.2 UyUT- 3wy Teref
9.2.1 U39ty yerif o1 W@y ¥ Agd
9.2.2 Qyur-3iiwefig yaryf o1 guifenor
9.2.3 Uur-3iefig uerf & Rifeafia Iuanr
9.3 Tfa3iiRiieRS®
9.4 MEIfeaT
9.5 Hamifea
9.6 3MERIT I
9.7 3H-3 g 3
9.8 WSS
9.9 IRICATSY
9.10 graTe=

9.11 ddg g



Chapter-10

Introduction to Herbal Formulations .................. 9214-295

10.1 Introduction
10.2 Herbal Dosage Forms
10.3 Standardization of Herbal Formulations

Chapter-Il

Herbal CoSMELICS.....covuvieeeiiieeiieeeieeeeieeeis 996-241

11.7 Introduction
11.2 Aloevera Gel
11.3 Almond Oil

11.4 Lavender Ol
11.5 Olive Qil

11.6 Rosemary Oil
11.7 Sandalwood Qil

Chapter-12

Phytochemical Investigation of Drugs................ 249-248

12.71 Phytochemicals and Phytochemical Screening
12.1.1 Collection of Plant Material
12.1.2 Preparation of Crude €xtracts
12.1.3 Phytochemical Tests

12.2 Screening of Phytochemical Constituents
12.2.1 Tests for Carbohydrates
12.2.2 Tests for Proteins and Amino Acids
12.2.3 Tests for Glycosides
12.2.4 Tests for Alkaloids
12.2.5 Test for Saponins
12.2.6 Tests for Flavonoids
12.2.7 Tests for Triterpenoids and Steroids
12.2.8 Tests for Tannins and Phenolic Compounds

T DIHAR BT URT .o 214-225

10.1 gR=g
10.2 ITHfY SNweia =q
10.3 gTHfq 3w TN T A IBRUT

3HTY-11
T TNGT TTUT .o 226-241

SN} BT U= ERATD S 242-248

12.1 HIZCIP UG Ud BIZcIB UG TR 10
12.1.1 UTGU AT &1 9U8
12.1.2 = fepsl &1 Rt
12.1.3 TPISCIh Heh T TRIETT
12.2 BI3CIh UG A Uchi B Sird
12.2.1 FIETEIRSCE P fog Tterm
12.2.2 I Td 3T 3l & forg utero
12.2.3 RS INEEY o forg aiem
12.2.4 Tewhaig gy & foTg TR0
12.2.5 YN P o uteror
12.2.6 TIAHIZSY & forg TR
12.2.7 TRCUAISSY U4 WRISSY & farg uteron
12.2.8 1 T WHIRI® At F e wdem




(1]

1.1 Introduction

During the nineteenth century, the term “Materia Medica” was
commonly used for the field that is now known as Pharmacog-
nosy. Pharmacognosy term first used by Johann Adam Schmidt
in his manuscript Lehrbuch der Materia Medica in 1811. In
1815, the German scientist C.A. Seydler, while studying Sarsa-
parilla, introduced the term “Pharmacognosy” in the title of his
work Analecta Pharmacognostica.

Johann Adam Schmidt

The word Pharmacognosy is derived from two Greek words
Pharmakon means Drug; Gignosco means to acquire knowledge
or to know. Thus, Pharmacognosy literally means “knowledge
of drugs.”

Pharmacognosy may be defined as the branch of bioscience
concerned with the detailed study of medicinal and related sub-
stances of crude or primary nature obtained from plant, animal,
and mineral sources. In simple terms, Pharmacognosy is the sci-
entific and systematic study of crude drugs obtained from nat-
ural sources.

It includes the study of the history and origin, geographical dis-
tribution, cultivation, collection, processing and preparation for
the market, storage and preservation, sensory or organoleptic
properties, physical characteristics, chemical constituents, mi-
croscopic and structural features, identification and evaluation,
and therapeutic and pharmaceutical uses of crude drugs.

1.2 History of Pharmacognosy

The use of herbal medicines is as ancient as human civilization
itself. Historical records show that medicinal plants were used
in China, India, Egypt, and Greece long before the beginning of
the Christian era. One of the most important surviving records
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product research through advanced techniques of cultivation,
extraction, purification, identification, and characterization of
natural drugs. It also provides knowledge of chemotaxonomy
and biogenetic pathways involved in the formation of active
constituents.

5. Link Between Pharmacology and Medicinal Chemistry
Pharmacognosy acts as an important link between pharmacol-
ogy and medicinal chemistry. Newly discovered natural com-
pounds are studied for their pharmacological actions and may
be developed into medicines after isolation and purification.

6. Development of New Medicines

Crude drugs are important sources of therapeutically active me-
tabolites and are also used in the preparation of galenical prod-
ucts such as extracts and tinctures. Many modern medicines
have been developed directly or indirectly from naturally occur-
ring compounds.

7. Role in Different Systems of Medicine

Pharmacognosy provides a link between basic pharmaceutical
sciences and traditional systems of medicine, including Ayurve-
da and modern allopathic medicine. Scientific investigation of
traditional medicinal plants helps to establish their active con-
stituents and therapeutic properties.

8. Pharmaceutical Applications

Knowledge of the active principles of crude drugs is useful
in the dispensing, formulation, standardization, and manufac-
ture of pharmaceutical dosage forms. Natural products are also
widely used in the cosmetic, food, textile, and related industries.
9. Marine Natural Products

The scope of pharmacognosy is not limited to terrestrial plants
and animals. Marine flora and fauna are also studied as import-
ant sources of biologically active natural products that may be
useful in the development of new therapeutic agents.

10. Biotechnology and Genetic Engineering

Modern pharmacognosy includes the application of tissue cul-
ture, biotechnology, genetic engineering, and biotransformation.
These techniques are useful for producing important natural
compounds, genetically modified products, and therapeutically
valuable metabolites.

11. Economic and Commercial Importance

Crude drugs, standardized herbal extracts, and purified active
constituents have considerable economic and commercial im-
portance. Many medicinal plants are now cultivated on a large
scale to meet industrial requirements and have become import-
ant commodities in international trade.

12. Research and Drug Discovery

A large number of medicinal plant species are still unexplored.
Plants are continuously screened for activities such as hypogly-
caemic, hepatoprotective, hypotensive, anti-inflammatory, and
antifertility effects. Therefore, pharmacognosy has great poten-
tial in the discovery and development of new phytomedicines.
13. Career Scope

Pharmacognosy offers opportunities in academics, pharmaceuti-
cal industries, herbal industries, cosmetic and perfume industries,
research laboratories, quality-control laboratories, botanical gar-
dens, forensic laboratories, and government regulatory agencies.

Download Pharmacy India Mobile app

To-FYR0 & IFd dB-! & T1EH F UTHiad IdTe 8™ o
Heaqul anTeH 3T ] | T8 Wit uee! & i & afiiferd Iamafis
gfifer} SR Stagafty ArTt &1 71 +f TeH HRaT ]

5. 3ftuf¥ fepar fagm ok snwehta W= fagm= & &= dey

SyegE, Y fhar fagm iR shwdig e fagm & &9 e
Pl B Y H B BT g1 Y Tl 7T TiffepT &7

It Sl foparsit & fory sreem fara ST 8 SR QuaHRuT aut

@W%ms%sﬁwmﬁréﬁwﬁﬁmﬁ%mww%

6. 713 Sfiufirdl 1 e

Fa ST fafdreiia U @ iy Taey Idre) & Heayu! did

S| TPT IUTNT 3 R fEoR oY Shwefia Il 3t qart # 4 faar

ST 81 3Md MY SRR Uag a1 el =0 ¥ Widhfad &0 3

Y S aTd AT I I Ryd &t 18 g

7. fafta faferear usiaal & yfrer

e g el faqe iR uRuRe fafen vsfadl & o9 s
TEaqUl Tay AT wxal §, S smgde aur snyfe R
Tfa i & | uRuRe shwefta dielf o1 axnfAes sieqgs 3% afthd
Heh! IR fifriy 7o & RfId & & Tgrdl SRl g

8. sftusfia AT

He ANl & Fieg Rigial &1 79 Shufert & faao, fafor,
MBI 3R 3Nyeig =uf &) Jort § Iuantt Biar 81 o
IATGl BT IUTNT Ty THIeE, WTe, 9% quT gard Iem & of
S =0 a1 a1 2|

9. S UTpTad SIS

YR HT HrAE Had ey arel 3R TR de e 781 g1
T gt 3R Sia-sigst &1t Sfds Fu ¥ Iy Uiefas
IdTEl & AUl Hidl & U B g fasar Sran g, 5t s it
3fferyt & faera & Iughh g1 9 g

10. 99 TNt ok Smgafie sfmitat

Y ST H S Yae, Sa Uit Sdfe sifaifiest
3R O1g TR BT I M g1 Th-ldr He@yul WIdpiad
QT afie U I uRafdd Iare! a1 fafecia a3 Juanf
T UeTdf & IadTed § 9erd gidl ol

11. 3fde 3R aiforfsus wewa

Tl AR, AFdied e B! 3R Y& Afhd gehl &
e SR aTfoIfys Hed g1 Sielfie saadmdrsii & g1

W%mmeﬁwsﬁuﬁﬁhﬁma@ww@?ﬂaﬂw%am

I SARTP AR BT HgIYYl a¥qy &4 g g |

12. 3THYUT 3R MUl @it

3nft oft ISt W ¥ shtweftg urey yenfaal &1 qut srereH =gl fasar
81 Orell &1 TR Iad Wb HH HRA aTell, I &, IdadTd &l
HXA aTelt, GorRieh qut veeRIe foranatt & fae afiemor far Sran &)
THl 3 g Shufel @ @ iR e # vy $t
e YUTETE § |

13. ATHAS FRIGT
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Classification of drugs:
* Alphabetical
e Taxonomical
*  Morphological
*  Pharmacological
e Chemical
e Chemo-taxonomical

.

2.1 Introduction

The term crude drug generally refers to natural substances ob-
tained from plant and animal sources that are used in their raw
or unprocessed form. However, the term is not limited only to
materials of organic origin. Certain substances obtained from
the mineral kingdom, such as kaolin and bentonite, are also
considered crude drugs when they are used in their natural or
original form.

A crude drug may be defined as a natural product that has not
undergone any major processing or treatment to improve its val-
ue or condition, except for those procedures that are necessary
for proper collection, drying, preservation, packing, and protec-
tion from deterioration. Based on their structural nature, crude
drugs are broadly divided into organized drugs and unorganized
drugs.

Organized drugs are those crude drugs that possess a definite
cellular structure. They usually represent a whole plant or a spe-
cific plant part such as leaves, roots, stems, bark, flowers, fruits,
or seeds. Since they are composed of plant tissues, their cellular
organization can be studied microscopically.

Unorganized drugs do not possess a definite cellular structure.
They are generally obtained from natural sources by processes
such as extraction, incision, secretion, or exudation. They may
occur in solid, semisolid, or liquid form and do not represent a
particular anatomical part of a plant.

CLASSIFICATION OF DRUGS
Snuferay &1 iz

> 4

Fat SN ea YHARI: el 3R TR & U Wipfads uardf &
forg T fomam ST B, oMt IUanT S o= I SRR d =0 |
T ST B | BTaieh, T8 Veq, Had Sidd Jal P TSIl deb Jfird -Tel
21 WS ST @ U B9 yerd, SR 1AM 3R daTge, of S
3O YT feieh 1 e 0 & YN fhT ST & dl S el SATSIUA!
= B 7 Sl g

et SN B U Uepfaiep IcTe 3 =T H TRV fobam St Tebal g,
TSR Ieb! TJure a1 ey W GUR & fow fbdll a9y a1
SUER ¥ e oIRT T4 81| had 3 Uishany i St § S Sferd W,
@M, &0, YT T TX1E g F F919 & Y 319w gt &l
WIS UHA & 3MYR R H=l NN &) & 9 I Fifed
NSt SfR srgvifea shwfer & fauifra faran Sar 31

S 1 3 T g 0 o dd & et fafkiy v, S ol o1,
T, BT, Bdl, B A1 8l & 9 A il &1 b T UTey skt J a1
BId1 8, SHIOTY I | o111 1 TReT1 b1 &I GIRT S fopar &

Jhar gl
qfed Snufaat & fAfyd SR W 761 urs Wt 21 3%
JHId: Uipfas Fal 3 fsevur, diRr m, ae ar sfg:ara S
gfsharaft gRT U fohar ST 81 3 319, 3iefelg a1 59 =Y § Urg off
FH & 3R N8 & bt oLy iR | o1 ufaffra T8 i 21

Figure 2.1: (a) Organized drug; (b) Unorganized drug
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Classification of Drugs

Figure 2.2: (a) Digitalis Plant; (b) Nux Vomica; (c) Peppermint
Table 2.6: Examples of Chemical Classification/ TTfoI®T 2.6: IRTAN® T {601 & IS8T

Glycosides/ TZH TS

Chemical Group/ INTA® JHg Examples/ 3GTg 0T

Digitalis, Senna, Cascara, Liquorice/ %ﬁl%m, @Tﬂ, DHIRDPIY, Hﬁ?ﬁ

Td g

Alkaloids/ QWV'I%'SF Nux vomica, Ergot, Cinchona, Datura/ qa:sr-ahﬁm T VIE, ﬁﬂﬁ:ﬂ Y
Tannins/ A= Myrobalan, Pale Catechu, Ashoka/ 838, Gehl b, 3MH
Volatile Oils/ aT=id dd Peppermint, Clove, Eucalyptus, Garlic/ &, T, Wﬂ SEEASG
Lipids/ fiforeg Castor Oil, Beeswax, Lanolin, Cod-liver Oil, Kokum Butter/ 3R 8! &1 dd,
p 3 YR} o7 A/, T, His foaR 3iiad, HIHH T3
Carbohydrates and Derived . . :
Products/ mﬁ%f T ST T Acacia, Agar, Guar Gum, Pectin, Honey, Ispaghula/ aﬁmﬂaﬁ e, 3R, WR
T, ufde, MEg,
Sdlq
Resins and Resin Combinations/
W@WW Colophony, Jalap, Balsam of Tolu/ CARIAE ; aaq E’rqalﬁqn
Vitamins and Hormones/ fdeT® Yeast, Shark Liver Oil, Oxytocin, Insulin/ diee, e ferar sifad, SiaiielR,

Proteins and Enzymes/ UI¢i Td
UGlIgH

Casein, Gelatin, Papain, Trypsin/ &3, fSeifes, quF, E‘@H

Thus, crude drugs belonging to different morphological or taxo-
nomical groups may be classified together if they contain active
constituents of a similar chemical nature.
Advantages
e It is a widely used and useful method for phytochemical
studies, as crude drugs are classified according to their im-
portant chemical constituents.
Disadvantages
* Ambiguity may arise when a crude drug contains sever-
al important chemical constituents belonging to different
chemical groups, making its placement in a single catego-
ry difficult.
2.2.5 Chemotaxonomical Classification
In chemotaxonomical classification, crude drugs are classified
on the basis of the relationship between the chemical constitu-
ents and the taxonomical position of plants. This system is based
on the principle that certain groups of plants possess character-
istic chemical constituents, which can be useful in identifying
their taxonomic relationships.
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» Different methods of adulteration of crude drugs.
» Evaluation of crude drugs.

3.1 Different Methods of Adulteration
of Crude Drugs

Drug adulteration refers to the partial or complete substitution
of a genuine crude drug with another substance that is spuri-
ous, inferior, or lacking in the required chemical and therapeutic
properties. In simple terms, adulteration means lowering or de-
basing the quality of a drug.
Adulteration may be intentional or accidental. Intentional adul-
teration is generally carried out for commercial gain, particularly
when the genuine drug is expensive, scarce, or in high demand.
Accidental adulteration may occur due to improper collection,
identification, storage, handling, or lack of knowledge.
The term adulteration includes conditions such as deterioration,
admixture, sophistication, substitution, inferiority, and spoilage.
* Deterioration: Reduction or impairment in the quality of
a drug.
e Admixture: Accidental addition of one substance to an-
other due to carelessness, ignorance, or mishandling.
e Sophistication: Deliberate or intentional adulteration of
a drug.
* Substitution: Replacement of the genuine drug wholly or
partly by another substance.
* Inferiority: Presence or use of a drug of substandard
quality.
* Spoilage: Deterioration of a drug, commonly due to mi-
crobial attack.
Different types of adulterants may be present in natural drugs.
Therefore, various quality-control and laboratory tests are used
to identify adulteration and ensure the purity and quality of
crude drugs.
Types of Adulterants
Crude drugs may be adulterated by substitution with substan-
dard commercial varieties, inferior drugs, artificially manufac-
tured substances, exhausted drugs, foreign matter, or harmful
materials. The important types are described below.

QUALITY CONTROL OF CRUDE DRUGS
s Sffer o7 orar fa=ror /

~

3.1 wait SNuRMY # firemae &t
fafir faftrat

3Mfer & fiyarde ¥ i arafde e Siuf &) 31ifrs a1 quf g
Y fodt Wt o ovg ¥ Sgod ¥ 8, ST Ada, g TureEn arelt ar
IR I qu fferedia 7o ¥ Ifed 811 TR Wsal J, firemae
1 31 TSR Bt T[UTGRIT Y HH HAT AT UfedT ST B

foreiIae TSR a1 3B H® 8 bl 8| SHgRIPR B S arel!
fietrae ara: onfifes oy & fw @t Sl g, fadve) a9 &9
ARafde Shwfy 7S, gefy a1 aifiies |i arelt 811 e fireae
Sfd WG, TAd Ugd, HSRUI, TG-IWd a1 STHGRT & HHl &
HROT §Y qHhl g

foraTae & Siaia ore # fRTae, fisyor, STege firerae, ufawim,
ﬁ?mawwmﬁf@{mmﬁaﬁeﬁél

ToraT B RRTae: Siwfy 3 1oraw § it a1 &fd g

. YO AIRATET, SRHAT A1 SfId IG-IWE & HRUT fadt
Terd BT gER Uerd B e fard FU 3§ fird s
. OHgge} fHrarae: vy § Ty a1 Iexaydd fHdrae

HAT
. wfoToe: aRdfae SifY &Y guf o it Fu @ fadt s

Terf § ged Tl

. o s Fuia aFe S $9 e aredt Siufy @t
Iufyfa a1 IgarT|

. @RI BT 39T BT Y 1 TR ST, S JHId: gersidl &
3{THHU & HRU BT B

Uipfaes Shufern § fafts R & firamad e IufRid 8 Iod g
Yo fireTae &1 U= oA 9T Bt SHufATl ) YgdT 3R TorasT
AT e & fore faflret Joradr-fi=or qum garmRmar wieon &1
IO b ST B

fremadt uerdf & yerR

BT wu ¥ FAffg uerdf Freffa sivfdl s uerdf siyar
%mwmyﬁ%uﬁwmmaﬁmm%mmw

|

Types of Adulterants

(et wer & yer)

v v

v v v

Substitution with Substandard
Commercial Varieties

Substitution with Superficially
Similar Inferior Drugs

Substitution with Artificially
Manufactured Substances

Presence of Vegetative
Matter from the Same Plant

Substitution with
Exhausted Drugs

(FPrg-A Ao e TR G R | | @B e S R e | | ol e gre ||| 0 & sraifsd At
TR SRR areft shvafee g1 ) R TR i) gerlf 31 Sufeif
Harmful AZdulterants [Adulteration of ;)owdered Drugs}
@THPRS fHaradt uar) Effa siwfer & firerae)
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Quality Control of Crude Drugs

Diacytic / Caryophyllaceous /
Cross-celled Stomata/

SNEed / HRABEARTY /

N Two guard cells are surrounded by two subsidiary

cells whose common wall lies at a right angle to the Peppermint. Spearmint. Vasaka/
long axis of the stomatal pore./ Gl Y& ppermint, Speattimt,

e Hibrel I ot gt &, et = fiify Ty - P, T
5% Pt el 318 P JHBIU WR Blat g

Anisocytic / Cruciferous /
Unequal-celled Stomata/

/ BHH / o
rTere v Two guard cells are surrounded by three subsidiary

cells, of which one is distinctly smaller than the other

two./ B 3EF Tﬁw S TeTTE BRI & Ot Belladonna, Datura, Stramonium/
a?ﬁ%,mﬁawm%gwaawwam SRR, SRl
|

Anomocytic / Ranunculaceous /
Irregular-celled Stomata/

/ Wﬁm / The stomatal pore is surrounded by a variable
fafid- SR Iy number of cells resembling ordinary epidermal cells.
No distinct subsidiary-cell arrangement is present./ Buchu, Digitalis, Lobelia/ b,

3y g & IRY 3R YT Jom | I8 gt § ot
JHA TS Hd BIRrebrel o fears 3ot &1 e
FIfRAB131 B! BIS i gy 781 gl

’

Actinocytic / Radiate-celled
Stomata/ TfdeAINITSC® /
fPRUTBR-BIR® T Y Two guard cells are surrounded by several subsidiary
cells arranged in a radiating circular pattern around
the stomatal pore./ Tl &P PIRBTN b TRY 3R Pg Uva ursi/ 3aT 34f
TETIH PHIRABTY Wﬂamg Teitg ¥U B afRyd gt
|

3.2.2.3 Trichomes or Plant hairs 3.2.2.3 ¥ (YT UIGY A

Trichomes, also known as plant hairs, are important microscopic A9, f5% urey I ft HET S |, ﬂ%ﬁ'ﬂ;ﬂf {[&ﬂ'@ﬁq UET A0 6,
diagnostic characters used for the identification of crude drugs — foIeT IUANT et SN &t ugeE auT fidae &1 udr @ H
and detection of adulterants. They are tubular, elongated, or a1 STl g1 T Ol B IRIadd SRSl § I0F g arelt
glandular outgrowths arising from the epidermal cells of plants. AAPIHR, el 3ra ‘J@'ﬂﬂﬁ EIR q@ B Bl

A trichome generally consists of a root embedded in the epider- Tdh E'I's{ﬁ'ﬁ[ T M dR W sy o U g 3R Tsiifa & srer
mis and a body projecting outside the epidermis; trichomes oc- ﬁw g3 Th e giar & E'IE@'H gt (&=, feforefer), dior
cur on leaves (Senna, Digitalis), seeds (Nux vomica, Strophan- (78 Clica E:ﬁ?‘tm) 3R Eb_cﬁ RfaRRT 3R, de fR) W®
thus), and fruits (Helicteris isora, Ladies finger). e oTd g

Trichomes generally do not perform any major function, al- H|THIC: REKIES Esic) FTd el Hd, Al PO A7 Trdt F R
though some may possess a secretory function. Certain tri- I&d gl EEd AW T BT IO YaT AT I BT HG HR &,
chomes may excrete water or secrete volatile oils, as seen in W%gﬁmﬁwm%

Peppermint.
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Quality Control of Crude Drugs

(ii) Viscosity
Viscosity refers to the resistance of a liquid to flow. At a partic-
ular temperature, the viscosity of a liquid remains characteristic
of its composition and can therefore be used as a parameter for
the standardization of liquid drugs.
Examples

* Liquid Paraffin: Kinematic viscosity should not be less

than 64 centistokes at 37.8°C.
*  Pyroxylin: Kinematic viscosity should be within the
range of 1100-2450 centistokes.

Thus, measurement of viscosity can help in determining the
quality and consistency of liquid pharmaceutical substances.
(iii) Melting Point
Melting point is an important physical parameter used for deter-
mining the purity of crude drugs and their chemical constitu-
ents.
Pure chemical substances and isolated phytochemicals general-
ly possess a sharp and constant melting point. However, crude
drugs obtained from plant or animal sources usually contain
mixtures of several chemical substances and therefore exhibit a
range of melting points rather than a single fixed value.
Hence, comparison of the observed melting-point range with the
prescribed standard range can be useful in assessing the purity
and quality of crude drugs.

(ii) T
T {5l d & Uare & ufa uferiy &1 gwifdt 81 fed fAfda arowm
R gd B AT I9D! T B AR faRiwdr gt 8, afere sqer
@@W%W%W%wﬁ%ww
|
Gangull
. %a WIfee: 37.8°C R Tfas MGl 64 AT T HH a1
RRIEIEY
. UTSRIfaIfer: Tfde MGl 1100-2450 JeRead & I o
HEiEIEY
39 UBR, YT ST A 5d 3N9eha gerf ) o quT Theud
i o & Jgre S 8|
(iiii) AP
TeHI® Sl SR Gl 39 IS geh! B Yadl Huika
A P e WY U Heaqul Hifep AIUEs 3

S IS TSl qUT gYE fHU MU UeU-IN-HAS gehl &

IITIE: leu IR FRR e giaT 8 | 59 fausid, det o wnfor &

T Fret SNfEt B o e verdf &1 firgr Jufid it 8,

ﬂ;‘rw 1 T3 TS & SO TS S T ST UE R
|

3T U TTeis AT &1 Fuifa aFe dm @ gaT #Re st

NS 1 YT SR T[UIGRAT BT SMTha fobdT o bl B

Table 3.10: Melting Point Range of Some Crude Drugs/ qIfer®T 3.10: PO P o B AP WRH

Crude Drug/ S g Melting Point/ TT&® (°C)

Beeswax/ YT &1 A0 62-65°C
Cocoa Butter/ ®Ia131 e 30-33°C
Colophony/ AR 75-85°C
Wool Fat/ S 39T (a-ifer) 34-44°C
Kokum Butter/ ®I&H §c 39-42°C

(iv) Solubility

Solubility is an important physical parameter used in the identi-
fication, evaluation, and detection of adulteration in crude drugs.
A genuine drug generally shows characteristic solubility in spe-
cific solvents, whereas an adulterated sample may show altered
solubility.

Examples:

» Castor oil is soluble in about three volumes of 90% alco-
hol. Changes in this characteristic solubility may indicate
adulteration.

* Balsam of Peru is soluble in chloral hydrate solution.

* Colophony is freely soluble in light petroleum.

» Asafoetida is soluble in carbon disulphide.

» Alkaloidal bases are generally soluble in chloroform.

» Alkaloidal salts are generally soluble in polar solvents.

* Glycosides can generally be extracted with alcohol and
water.

» The aglycone portion of glycosides is generally soluble in
non-polar solvents such as benzene or solvent ether.
Thus, characteristic solubility behaviour can be used as an im-
portant parameter for determining the identity and purity of
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Quality Control of Crude Drugs

(vii) Ash Values and Extractive Values
Identification of crude drugs can often be carried out by study-
ing their morphological and microscopic characters. However,
even a correctly identified drug may be of inferior or substan-
dard quality because of improper collection, processing, or stor-
age. Therefore, additional physicochemical parameters such as
ash values and extractive values are used to assess the quality
and acceptability of crude drugs.
(a) Ash Content
Ash content is the inorganic residue left behind after complete
incineration of a crude drug. It represents inorganic substances
that may be naturally present in the drug, attached externally, or
deliberately added as adulterants.
For ash determination, the powdered crude drug is incinerated
so that all the organic matter is completely burnt off, leaving
only inorganic residue. Ash value is therefore an important pa-
rameter for assessing the identity, purity, and quality of crude
drugs.
Types of Ash Present in Crude Drugs
The total ash of a crude drug consists mainly of:

1. Physiological ash

2. Non-physiological ash
Physiological Ash: Physiological ash represents the inorganic
substances that are naturally present within the tissues of the
plant.
Non-physiological Ash: Non-physiological ash represents inor-
ganic materials of external or extraneous origin, such as sand,
soil, dirt and other mineral matter adhering to the crude drug.
Crude drugs may sometimes be contaminated or adulterated
with mineral substances such as sand, soil, calcium oxalate,
chalk powder, or other inorganic materials. The total ash com-
monly consists of inorganic compounds such as:

» Carbonates

*  Oxides

*  Phosphates

* Silicates

* Silica
Thus, determination of ash value helps detect excessive inor-
ganic contamination or adulteration and provides an important
criterion for judging the purity of crude drugs.
Acid-insoluble Ash
Acid-insoluble ash is the portion of the total ash that remains
insoluble in dilute hydrochloric acid. Its determination is recom-
mended for certain crude drugs because it helps in detecting the
presence of siliceous matter, particularly sand and dirt adhering
to the drug. Thus, a high acid-insoluble ash value may indicate
contamination or adulteration with soil, sand, or other earthy
materials.

(vii) 3G A T fAsmor A
aﬁﬂsﬁuﬁﬁaﬁuﬁmmﬁwﬁﬁwmﬂaﬁq &l &
eI GRT B1 o bl 51 fobg UG U5 89 & a6 err:ﬁm
TUE, TRIRDHRUT T HSRUT & HRUTN NS T T[uran 5 ar
ams‘mao—cﬁ%wﬂmaﬁﬁshwfﬁtﬁaﬁwah?m
Tegied & fou @ A4 qur Feedur 7 S sifaled difde-
IS AIEST BT IUTNT fShar o 31

(a) TG B AT

NG P AT I8 SfBTSHD TN §, S bl MY & Yol gg-1 & d1g
AY G AT 81 T§ I IFIHS Uerdf & gl &, S shufer &
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firdrae & ¥u ¥ SR e gl
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Frt SNNFY B} HoT IRF JAT: 2 UHR 1 gl o
1. YRIRG @
2. SRRING TG
IR IRT: Tg 37 peeh Uerd§ &l gl 8, St N &b Hab! o
WIS TU J IufRUd 81 B

SRR IG: Tg T Fiel F 3T ST Teref &l Tl 8, Sy
gﬁiﬁ;‘? Yq qUT 3T WS T, S =t ofiefY oY Tag W e
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Table 3.13: Crude Drugs with Their Ash Contents/ ATfII®T 3.13: S $79 Ud 31 O A
Acid-insoluble Ash (% w/w)/

Crude Drug/ Total Ash (% w/w)/ % w/w
gL (% wiw)/ R R (% wiw) 3~ Sg eI O (% W/W)
Clove/ ST 7.0 0.75
Aloes/ Qa eps| 5.0 —
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Alkaloids, Terpenoids, Glycosides, Volatile Oils, Tannins and Resins

Thus, monoterpenes and sesquiterpenes occur in a wide variety 9 UPR, THICRUH TUT Ypieu fafisd UeR & EIW Hrar o
of natural sources and are particularly important constituents of  Ul{ ST & 3R IRy U 3 are=ia dat aur g’Tﬁlﬁ Fa e &
volatile oils and aromatic crude drugs. HE@yU 9¢H B g |

4.2.2 Distribution 4.2.2 faaRor

Monoterpenes, sesquiterpenes, diterpenes, and triterpenes are THICRYH, T, STEIUH T [EGRUIE EI?I%I TS wU Y
widely distributed in nature. Many of these compounds are re- faaRa 81 €1 378 & sFw aifie siwsfig qur ﬁ"T@lﬁ et 1 fafRry
sponsible for the characteristic aroma, flavour, colour, and bio- Y, T@TG, T qYT EICEAERININGIED forg SRarR gia g1 AR
logical activity of medicinal and aromatic plants. Monoterpenes IEREESCE II?EEUT ﬁ"lﬁlﬁ e § SR Trgd: Urelf o1 ufky, 1J'SEI-T
are especially important fragrant constituents and are commonly Tdl, BT, dioll, el quT ars=id dall o U 8id gl

obtained from the leaves, flowers, fruits, bark, seeds, roots, and

essential oils of plants.

The family Umbelliferae (Apiaceae) is an important source of TSRO Pd THICYH TYT YWpIeUH BT U W@ﬁ 2139
monoterpenes and sesquiterpenes. Members of this family are P & qe %‘RNT"@T{ &, T TR aul Qﬁ'q T Y& ¥ ¥ UTe
widely distributed in the Mediterranean region, Central Asia, ST § T S, ST, T, SR, i ok WRa Sy
and Europe, and are also cultivated in countries such as Iran, T off st Wt Y St B

Afghanistan, Pakistan, Ethiopia, Egypt, and India.

Table 4.4: Geographical Distribution of Terpene-Containing Crude Drugs/ GUGED
4.4: U9 9o s $79 BT HiNfere faavor

Drug/ Sty Important Constituent/ THE Major Distribution/ T fa=or
Peppermint/ i Menthol/ Heifer Asia, Canada, Europe, North America/ 1l‘@'ItIT HATST,
. Cinnamic Aldehyde/ yfte China, Japan, Brazil, Indonesia, South-western India/
Clnnamon Bark/ miﬁ:ﬁ 333[ @'IFT E%_Eﬂg_s, Eﬁ:[’ W, E'IT_rﬁFT, WMT, Ef\w-qm ,J_I_R_d
Lemon, Spearmint, Orange g California, Europe, India, Pakistan/ Hferpifan, ?I\ﬁ'q
Peel/ g, Thimfiie, T &1 fsare! Limonene/ fe-1 YR, T
. Europe, China, Iran, Kashmir (India)/ ‘{\‘:W I, /M,
Saffron/ B Crocin / IR
PR (HRA)
Eastern Asia, Japan, China, Florida, California,
Camphor Plant/ ®YR &1 qreT Camphor/ dYR North-western Himalayas/ gdf TR, Sam, 9,
: o Zanzibar, South America, South India/ SIS, Gf&or
Clove/ @I Eugenol/ goAId AR 2R YR
. Augstralia, Brazil, Europe, India
Eucalyptus/ g {ered Cineole/ Rsf@ SRR, STofe, TR, IR
Chenopodium/ ERllERE Ascaridole/ Q@?‘ﬂ?ﬁﬁ Eastern USA, South India/ q\a“f&rﬁﬁm SIemT YRd
Cardamom/ QT’ITq?ﬂ Cineole/ B33l Sri Lanka, South India, Guatemala/ ‘}ﬂFITﬂ, gieror HIRd,
. Bornyl and Eugenol . .
Valerian/ daia= Derivatives/ afeel Td qﬁ:ﬁa CIp Europe, Kashmir (India)/ @q PR (URA)
Lemongrass/ SEEPIN] Citral/ R¥gTal Mainly India/ §®&Id: HRd
. a-Santalol and -Santalol/ . .
Sandalwood/ T o ReTele T4 p-Feraia Peninsular India/ UGIYT HRd
Black Pepper/ &Tait i Caryophyllene and its Oxides/ South-western India/ Gf&OT-Uf3H YRd
PP SR v IT> Es
Ajowan/ 3{STdIs Thymol/ YSHIA Egypt, India, Pakistan, Iran/ {5, YRd, qrferd=, 314
Pine Oleoresin/ Ulg— SnferaRfor bono- sid S%z%l#gcar%anes/ AH- & India, USA, Europe/ HRd, S{ﬂﬁﬁ @q
Citronella (Cymbopogon nardus)/ Geraniol, Citronellal/ SRTfAT, Sri Lanka, India, Indonesia, Malaysia, Myanmar /
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oil tubes (vittae), secretory cavities, sub-epidermal tissues, or
other specialized tissues. Important sites of occurrence include:

*  Mesophyll tissues: Eucalyptus leaves

*  Sub-epidermal tissues: Lemon and Orange

* Lysigenous or schizogenous cavities in certain aromatic

plants

* Throughout the tissues: Conifers

e Petals: Orange and Rose

* Bark and leaves: Cinnamon

e Pericarp: Umbelliferous fruits

* Glandular hairs of stems and leaves: Mint

* Rind: Orange
The amount of volatile oil present in a plant may vary according
to the time of collection. In some plants, the concentration of
essential oil is highest at a particular time; for example, Jasmine
contains a high concentration of volatile oil around sunset.
In certain plants, volatile oils do not occur in the free form ini-
tially. Instead, they are produced after the enzymatic decompo-
sition of glycosides, as in Black Mustard.
Occurrence in Different Plant Parts
Volatile oils may occur in different morphological parts such as
leaves, bark, heartwood, fruit peels, flowers, seeds, roots, rhi-
zomes, fruits, and aerial parts.

faRry Sae! & uTg S T § | 39 U wiH Y §:

. WP SHad: TARR] BT Uil
- SU-STEIETTd SHdch: A TUT R .
- Po gifud Wl # e st oy e

SR IER I NIUIRISIE

. BT qUT afdr gredHt

- WAy SAGA Bd

. o Tyt ufr & e b gl

. Td DI fSADT: YR
T § IURYT =i I &1 AL WU & THI & IR dad g
B T2 Wl & frht foRiy 99y W ar=ita aat &1 A watfeie g
Eé@;ﬁ?g%%ﬁ,ﬂﬁ?ﬁﬁwaawméﬁaﬁwm

|
Fo N & Rl 9 URY & Wad ©U ¥ IJufd el gidl 3
W$WW$WW%,W%WWﬁ
|
uient & fafir umt o SufRufa
arsfte da Wt & fafta st wrm, S okl B1d, Sid:wTs,
Tﬁzwwmwmemmﬁmw
|

Table 4.11: Natural Sources of Volatile Oils/ TTeIdT 4.11: ITU=Ad dal & WIHfdd Hid

Plant Part/ UTcd HIIT Examples/ 3qIgRUl

e Peppermint, Cassia, Buchu, Eucalyptus, Citronella, Spear-
Leaves/ mint/ TRfe, BT, g%, Fepferey, Ridke, '
Bark/ 9Tl Cinnamon/ &red =
Fruit Peels / Rind/ al & f&dd Orange/ HaRT
Flower Stigma/ Y afderr Saffron/ ¥R
Heartwood/ 3{d:T§ Camphor/ PR
Flower Buds/ T &ferr Clove/ @M
Seeds/ ST Nutmeg, Ajowan, (Ifardamom/\_rquqv_Q’f,
Roots and Rhizomes/ \—,@ w6 yde Calamus, Sagssurea, Valer1an/av_c'ﬂﬂ'ﬂ,

Many volatile oils are found in the fruits of Umbelliferous (Api-
aceae) plants, such as coriander, fennel, caraway, dill, and anise.
Thus, volatile oils occur in various secretory structures and
plant organs, and their concentration may vary depending on the
plant species, plant part, and time of collection.

4.4.2 Distribution

Volatile oil—containing plants are widely distributed throughout
the world. The Umbelliferae (Apiaceae) family is one of the
richest sources of volatile oils. It is mainly associated with the
Mediterranean region, Central Asia, and Europe. Important
members such as Ajowan, Fennel, Coriander, Dill, Caraway, and
Anise are cultivated during the cold season in European coun-
tries, Iran, Afghanistan, Pakistan, Ethiopia, Egypt, and India.
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Short Answer Type Questions/ @Y 3T UY

Write the methods used for the extraction of volatile oils. . e ddl &b ﬁ'ﬁﬂfﬂT & ferg Ugad faferar far @Q [
Write a short note on glycosides. . ‘aﬁﬁvﬂm R ¥fgred fewoh faRau| '
Write about chemical test for identification of alkaloids. Teh g gy Pl PREIG! & f%m I TYefur w1 quie ﬁﬁlﬁl

1
2
3.
Write a short note on the isolation of glycosides. 4. ‘ﬂlsdv\li-llss\%l & PRCERY IR dfére fewoft fafeu|
5
6
7

Write the tests of identification of glycosides . ‘ﬂlsdv\li-llss\%l P PREIG! & Tteur f?‘l@'ql

Define alkaloids and mention their types. . Tchdsgd B URHING BT TUT I UDHRI BT i@ DIfoTg |
Define terpenes and terpenoids. How are they related to . et aur —{cﬁ:ﬁggq DI gRUIT ST | 3T SHSE
isoprene units? W—{lﬁ T T Y %?

8. What are volatile oils? Write their chemical nature and 8. anmzﬁa 9 T g2 SID! IS Uopid YT G °Uch

important constituents.

9. Define tannins and classify them into their three main groups. 9. = ﬁ gRyId ﬁﬁl’q T I o T g EPW DI

Nk L=

10. What are resins? Differentiate between oleoresins, gum 10. 37T =1 %? daoRTd, ‘Ildilﬂ ad- TiexTel qUT STrgH A 3R Wy
resins, oleo-gum resins and balsams. Pifor
Long Answer Type Question/ 3 st Uy
1. Define Alkaloid. Classify them with examples. 1. Qﬁv_ﬁ'ﬁ%@? P GRHIT HIFTT dUT IaTeR0I Tfed 30T i

BT
2. Write the physical and chemical tests of any two of the 2. Fgfeiea & 3 forgt @ & 1ifae qur e ademr fafaT: i)

following: (i) Castor Oil (ii) Gelatin (iii) Asafoetida 3RS BT dd (ji) fTafe (iii) &1

3. Describe identification test and pharmaceutical 3. UehHalsgy & UgdH UI&0 auT Sueia syt &1 qufa
application of alkaloids. DIfoTT |

4. Define and classify tannins. 4, =g &) uRuTid ST auT 3T T ifHRUT BT |

5. What are alkaloids? Write about the distribution and tests 5. Q?m'_c'ﬁ%w T %? I UITC-RIT, fIa=0T U1 Ug=T Uieqon &1
of identification of alkaloids. quie ?ﬁﬁrml

6. Define alkaloids. Discuss their classification, properties, 6. WVEEF 3 gRHTRT &")Qﬂ\lrl'QI REC2 EITWUT ‘:[Uﬁ ife-=I=
occurrence and distribution, isolation, identification tests, T4 faaru, GYqdhUT, Ugd &N auT Sfwef G-Iﬂl;@"'ﬁ Eal
and pharmaceutical applications. IR ¥ 9uH Pifg|

7. Define and classify terpenes and terpenoids. Describe their 7. df=g qur E'dﬁvm B gy T W PIFTTI I TIf-
occurrence, distribution, isolation, identification tests and R, faa=ur, GYqhUT, Ugd e quT SNvey G-IECIThTﬁ Eal
pharmaceutical applications. guiq FifTe|

8. Define glycosides and discuss their classification on the basis 8. TIPS SH B YRHIT HIFTT TUT I P THR, [hT 9ch T
of linkage, sugar component and chemical nature of aglycone. AT & D E@"ﬁf F YR W 3T aHfeHRur B
9. Define volatile oils. Discuss their occurrence, distribution, 9. gTURAA dal ol aRYTRd &'ﬁf\l:l'QI I UIftd-=ITH, faauon,

methods of isolation, identification tests, therapeutic uses PREST| &1 fafr, ug=m wiemon, fFafecdta Iua aur e
and pharmaceutical applications. G-IHCIThTﬁ BT U BifoTg |

10. Define and classify resins. Discuss their occurrence, distribu- 10, 3Tl P gRHINa Td mﬂ%rd ?ﬁﬁml I UTftd-=yH, faaRon,
tion, methods of isolation, identification tests, therapeutic PREST| 31 faftral, ugem wdiern, faferciia Suan qur ahvdig
uses and pharmaceutical applications. G-IHCIThTﬁ T U BifoTg |

Multiple Choice Questions/ Sgfameda Uy

1. Which chemical test is used for identification of flavo- 1. uﬁaﬁm P UgaH & I F-I1 IS udierr wged

noids? fan wmar 82
(a) Alkaline-Reagent test (b) Shinoda test (a) &Y MBS TRAE0T
(¢) Both (a) and (b) (d) None of the above (b) TRYET Tigmr
2. Example of herb containing oleo-gum-resin is: 2. dq-Tig-Ird Yod SNy BT ISR 8:
(a) Guggul (b) Asafoetida (a) T (b) BT
(c) Both (a) and (b)  (d) None of the above (©) (a) 3R (b) AT (d) SR H Y B3 gt
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Study of Crude Drugs

ter, which softens stool and increases bowel movements.
Examples: include Milk of magnesia, glycerin.

5. Saline Laxatives: These draw water into the small intestine,
increasing intestinal contents and stimulating bowel movement.
Example: Magnesium citrate.

6. Stimulant Laxatives: These directly stimulate intestinal
movement and promote bowel evacuation. They are available
as tablets, powders, liquids, chewable preparations and suppos-
itories.

5.1.1 Aloe

Biological Source

Aloes is the dried juice of the leaves of Aloe barbadensis Mill-
er, known as Curacao aloes; or of Aloe perryi Baker, known as
Socotrine aloes; or of Aloe ferox Miller and hybrids of this spe-
cies with Aloe africana Miller and Aloe spicata Baker, known as
Cape aloes, belonging to family Liliaceae.

Chemical Constituents

Aloe is an important natural source of anthraquinone glycosides.
The main active constituent of aloe is aloin, which is a mixture
of glucosides. Among these, barbaloin is the major constituent.
Chemically, barbaloin is aloe-emodin anthrone C-10 glucoside
and is soluble in water.

Barbaloin is a C-glycoside and therefore is not easily hydro-
lysed by heating with dilute acids or alkalis. However, ferric
chloride causes oxidative hydrolysis of barbaloin and produces
mainly aloe-emodin anthrone, along with a small amount of al-
oe-emodin and glucose.

In addition to barbaloin, aloe also contains isobarbaloin, 3-bar-
baloin, aloe-emodin, and resins.

Other constituents present in aloe include aloetic acid, homo-
nataloin, aloesone, chrysophanic acid, chrysamminic acid, ga-
lacturonic acid, choline and choline salicylate, saponins, mu-
copolysaccharides, glucosamines, hexuronic acid, and coniferyl
alcohol.

The amount of barbaloin varies considerably among different
commercial varieties of aloe. Curacao aloe contains about 22%
barbaloin, whereas the Indian variety, mainly Aloe vera, con-
tains only about 3.5-4%.

OH 0

‘ ‘ CH,OH

1 10 5
Barbaloin

OH

Curacao aloe also contains approximately 2.5 times more al-
oe-emodin than Cape aloe. The resin of aloe principally con-
tains Aloesin. It is a type of a C-glucosyl chromone. Aloesin is
also responsible for purgative action of aloes.
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Study of Crude Drugs

* Added to Rhubarb and Senna preparations to reduce their
griping effects.

* Commonly used as a culinary spice in garam masala and
Indian curries.

* Helps in digestion and reduces flatulence and abdominal
spasms.

* Traditionally used for indigestion, nausea, diarrhoea, in-
testinal gas, constipation, and irritable bowel symptoms.

* Coriander paste may be applied externally for rheumatic
pain and painful joints.

e Traditionally used in insomnia, anxiety, and diabetes.

* May stimulate the gastrointestinal tract and gastric secre-
tions.
* Used as a fragrance ingredient in cosmetics, soaps, and
tobacco products.
¢ May have mild diuretic and blood-pressure-lowering effects.
* Traditionally consumed by some breastfeeding women to
support milk secretion.
5.3.2 Fennel
Biological Source
Fennel consists of the dried, ripe fruits of Foeniculum vulgare
Miller, belonging to the family Umbelliferae (Apiaceae). It is
mainly obtained from cultivated plants. The dried fruits should
contain not less than 0.6% anethole, calculated on a dried basis.
Chemical Constituents
Fennel fruits contain approximately 3—7% volatile oil, along
with about 20% proteins and 20% fixed oil. The major constit-
uents of the volatile oil are anethole (about 50%), a phenolic
ether, and fenchone (about 20%), a ketone. Other constituents
include phellandrene, limonene, methyl chavicol, and anisic al-
dehyde.
Fenchone is a colourless, pungent liquid with a characteristic
aromatic odour, whereas anethole has a pleasant sweet odour
and taste. Fennel oil is a pale-yellow liquid with a specific grav-
ity of 0.953-0.973, refractive index of 1.526—1.538, and optical
rotation ranging from +12° to +24°.

OCH,

H=CHCH,
Anethole

Therapeutic Efficacy

* Fennel possesses aromatic, carminative, emmenagogue, ex-
pectorant, and stimulant properties.

« Itis commonly added to cough mixtures and stomach prepa-
rations.

e Anethole, an important constituent of fennel, is used in
mouthwashes and dental preparations.

e Traditionally used for the relief of chest, kidney, and spleen
disorders.
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mine and theophylline are also present.

Tea leaves contain about 15% gallotannic acid, which contrib-
utes to their characteristic colour and astringency. Their pleas-
ant aroma is mainly due to the presence of a yellow-coloured
volatile oil.

Tea also contains an enzymatic mixture known as thease, which
plays an important role in the processing and development of
the characteristic properties of tea.

Therapeutic Efficacy

» Camellia sinensis possesses antioxidant, astringent, stim-
ulant, antimicrobial, and mild diuretic properties.

« Its polyphenols, especially catechins, contribute signifi-
cantly to its antioxidant activity.

* Tea extracts are widely used in cosmetic preparations such
as creams, lotions, toners, facial masks, shower gels, and
hair-care products.

* Green tea extracts are used in skin and hair care and have
been studied for photoprotective, anti-ageing, and anti-in-
flammatory effects.

* Caffeine is commonly included in some cosmetic products
marketed for anti-cellulite and slimming effects.

* Green tea has been studied for possible benefits in acne,
dental plaque, dandruff, dry skin, and wound care.

* Regular tea consumption has been associated with possi-
ble beneficial effects on cardiovascular health, blood pres-
sure, cholesterol, and inflammation.

* Green tea and its polyphenols are also being investigated
for potential protective effects against certain cancers, but
they should not be considered a treatment for cancer.

* Teais one of the most widely consumed beverages world-
wide.

* Green tea is generally well tolerated in normal dietary
amounts, although excessive intake or concentrated extracts
may cause caffeine-related effects and, rarely, liver injury.

5.5.6 Coffee seeds

Biological Source

Coffee consists of the dried, ripe seeds of Coffea arabica Linn.
or Coffea liberica Hiern, belonging to the family Rubiaceae. The
seeds are usually freed from most of their seed coat before use.

Chemical Constituents

Coffee beans contain caffeine, tannins, fixed oil, proteins, chlo-
rogenic acid, and sugars as their major constituents. They con-
tain approximately 2—3% caffeine, 3-5% tannins, 13% proteins,
and 10-15% fixed oil. Sugars are present mainly in the form of
dextrin and glucose.

In the seeds, caffeine occurs partly in association with chloro-
genic acid, also known as caffeotannic acid. During roasting,
coffee develops its characteristic pleasant aroma due to the for-
mation of a volatile aromatic mixture known as caffeol. Caffeol
contains mainly furfural, along with smaller amounts of phenol,
pyridine, and valerianic acid.

Therapeutic Efficacy of Coffee

* Coffee is a rich source of antioxidant compounds and acts
as a CNS stimulant, mainly because of its caffeine content.

Download Pharmacy India Mobile app

o fase gt fRrnfteedi= +ft urg o §

I B TR H TRIHT 15% Tl 3T UTaT ST 8, Sl 377 Iy
T TUT HYTIAT & oY IR BT 81 ST Yug gy G ©U J
i 1 & aroRfie 9o St SUfRIT & BRI B 8l

g § U e Tog AT &1 {Hyor off U ST 8, S 9 & YRR
TUT I fafRry 7ot & faer & meaygl i Ay g1

fifectta gurasftedar
. o IRARN § ufisiRieRs, HURER], ITed,
ORI qUT Fedh Yraefes U U S &

fobar & Heeayul diver ¢ B
. T & BNl BT YD IUUNT 1, AR, T hiad 4,
e P 3MARUT, W gd dYUT STl Bl S@HIA b Iadral | fpar

ST B

- &8 9 & Al o1 IUANT @ auT et S qauTa § fasan
ST § 3R 39 UhIRI-TRETHD, JEITRIRIE quT Forrieh
TUTal T 31eq b AT |

. PHH B O Fied Tl § @91 B ST JUgad g1
HH B qYT IRR B Uadl (6@ & 354 4 T o g |

- B I &1 S gIY, aldl IR o Hd, T, Y &1 adl
gt @t gauTd B urfad il & fore fsar mar g

- Faftd 9/ 997 &1 gegdled WA, YaddTy, HieReld aul
Yo R YU AIHBRY guTal § SireT 1 g1

- B I’ qYT IUS TgHAE! BT AT FS HI P AR
TuTfad qRemeres gHTdl & forg off fosan o @1 8, At 38 e
BT IYAR -Tg! HHT ST A6 T

. I fay B ged ofie Yo fory I arel 9 uerdf § 9 U B

. QWY AER AETH 83 I JHad: 3! aRE e &1 odl g,
e i T a1 Jug Fshul & I J HHIT Faeh
TUIG qUT gy ATHd! § Idd &ifd 81 9o g

5.5.6 BB & alel

wfa®

BIDT HIthAT SRS I sryar Hifthar argaRaT g & g ud
U GU SISl 9 UT Biell o1 A U1 SO0l oo I Haifdd 31 ST ¥
UEd sitoll & ATIHT SISITaR0T o gel foar S g

B 10 B o oL

BB & Siiell § GBI FU Y $HH, ¢, RR a9, W, FaRSHd
3T TUT BTG UTS S & | FTH THIHT 2-3% P, 3-5% c,
13% TICI TUT 10-15% fRR qd TR A1 g1 W G &9 §
SHfe qUT qH 1o & U & Iufyd giet &1

Hiol B S BT $B YN FARIG-D S & TTY TG SawdT § ur
ST B, O Sftrare e sna +ff w1 ST 31 Y7 & Ufehar & ERM
TS ITIRMa Jrifdd Ao a7 B, o s s FgT i § ok St
F IR BIB! B AT e Gy fAwRyd gl 71 Bitheiia o g
W?ﬁgmammwﬁuﬂﬂhqﬁﬂ@?ﬁﬁﬁﬁﬁ%m
I |
fifectta gurasfiedr
. BB UAHTANIERS AH! BT TG HId § 99 T ©U 9
%@%g@ﬁ%wﬁuﬁﬁmﬁaﬁw%wﬁ
|

Contact No.-6395596959/8006781759

from Playstore

Website - www.pharmacyindia.co.in



Study of Crude Drugs

e Fruits: Used in urinary infections, painful/difficult mic-
turition, kidney and urinary stones, hypertension, sexual
debility and impotency. Fruit infusion acts as a diuretic in
gout and kidney disorders.

o It is traditionally used for liver disorders, inflammation,
rheumatism, cough, headache, skin and eye disorders, in-
fertility, sexual dysfunction and general weakness.

e It is commonly marketed as a dietary and sports supple-
ment to support testosterone production, sexual function
and athletic performance.

e Leaves: Astringent, diuretic, aphrodisiac, anthelmintic
and tonic; useful in gonorrhoea, inflammation, skin dis-
eases and general weakness.

e Seeds: Astringent and strengthening; useful in epistaxis,
haemorrhage and ulcerative stomatitis.

* Roots: Used as a cardiotonic and in cough, asthma, in-
flammation and anaemia. The root is an ingredient of the
Dashmool group.

*  Whole plant ash: Applied externally in rheumatism and
arthritis.

e Side effects: May include insomnia, stomach upset and
irregular menstrual periods.

5.11.2 Punarnava

Biological Source

Punarnava consists of the fresh or dried whole plant of Boer-
haavia diffusa Linn., belonging to the family Nyctaginaceae.
Chemical Constituents

Punarnava contains the phenolic glycoside punarnavoside
(about 0.03-0.05%). It also contains rotenoids such as boeravi-
nones A, B, C, D, and E. Lignan derivatives including lirioden-
drin and syringaresinol mono-B-D-glucosides have also been
reported.

The root contains hypoxanthine-9-arabinofuranoside, boera-
vine, ursolic acid, and B-sitosterol. It also contains the insect
moulting hormone B-ecdysone.
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Punarnavoside

Therapeutic Efficacy

Punarnava possesses analgesic, anti-inflammatory, antimicro-
bial, antiseptic, antispasmodic, astringent, cardiotonic, diuret-
ic, expectorant, hepatoprotective, laxative, stomachic and tonic
properties.

* Used in anaemia, asthma, bronchitis, constipation, cough,
diabetes, jaundice, kidney stones, oedema, piles, rheuma-
toid arthritis, skin diseases, liver disorders and urinary
tract infections.

e It helps in reducing body weight, excess fat and blood
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Study of Crude Drugs

e After pancreatic surgery: It may be prescribed following
partial or complete removal of the pancreas when normal
enzyme secretion is reduced.

* Pancreatic cancer: It can help manage digestive prob-
lems caused by pancreatic insufficiency associated with
pancreatic cancer.

e Improves digestion: Pancreatin mixes with food in the
gastrointestinal tract and helps digest proteins, fats, and
carbohydrates.

* Treatment of steatorrhea: It is useful in reducing oily,
foul-smelling stools caused by poor digestion and absorp-
tion of fats.

* Nutrient absorption: By improving digestion, pancreatin
helps promote better absorption and utilization of nutri-
ents from food.

5.17.4 Yeast

Biological Source

Yeast consists of the unicellular fungal microorganism Saccharo-
myces cerevisiae, belonging to the family Saccharomycetaceae.
It is naturally found in fruit juices, bread, and various fermented
or fermenting materials. On a large scale, yeast is cultivated
using nutrient media such as citrus juices, molasses, molasses
wort, and grain wort.

Chemical Constituents

Yeast contains approximately 65-85% moisture along with pro-
teins, glycogen, fats, vitamins, and mineral ash. It is particularly
rich in B-complex vitamins, including thiamine, riboflavin, nic-
otinic acid, pantothenic acid, folic acid, and biotin. Yeast also
contains several important enzymes, mainly invertase, diastase,
zymase, and maltase.

Therapeutic Efficacy

* Nutritional supplement: Yeast is a good dietary source
of B-complex vitamins and proteins.

* General nutrition: It may be used as a nutritive supple-
ment to support normal growth and metabolism.

* Traditional use in furunculosis: Yeast has traditionally
been used in the management of furunculosis (recurrent
boils).

* Fermentation activity: Saccharomyces cerevisiae converts
sugars into ethanol and carbon dioxide by fermentation.

5.18 Pharmaceutical Aids

Many natural products are widely used in medicine, pharmacy,
beverages, food products, flavouring agents, spices, paints, var-
nishes, confectionery, textiles, and cosmetics.

In pharmaceutical manufacturing, various processes such as pu-
rification, filtration, adsorption, solubilization, absorption, sus-
pension, and emulsification are used. Several natural substances
assist in these processes.

Substances such as flavouring agents, colouring agents, and
coating materials are commonly used in the pharmaceutical in-
dustry. These substances generally have little or no therapeutic
activity, but they play an important role in the preparation, ap-
pearance, stability, and acceptability of pharmaceutical products.
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Study of Crude Drugs

of Coca? ST Bl 82 .
21. What is the principal antihypertensive alkaloid of 21. T3A T B UHY YFIIMY HH DHR Il Teh g S DIF-1 87
Rauwolfia?

22. Which alkaloid is the major active constituent of Vasaka? 22. 9T T JHg Tfohd gedh HH-TT Tehd3s 82

23. Which alkaloid is mainly responsible for the anti-gout

activity of Colchicum?
24.

annua?

Which antitumour alkaloid is obtained from Vinca?
25. Which antimalarial constituent is obtained from Artemisia

23. Bifcadsd &1 M-t foran & e g U F SH-a1
Tehalss STREM! BidT 82
24, {301 Q U 819 ITA HIRREN Teh i3S BHIH-T1 82

Answer Key/ 3tX Qﬁﬁ

25. STETHRRT T3 | T g1 aTa Faal-ied gee $HIF-1 82

1. Hing

&l

2. Stem bark
T DB

3. Ergot

4. Agents that prevent gas
formation and help expel gas
from the gastrointestinal tract.

VY HRS ol T 97 A Adhd &
TUT S AT T T &I T8
AT o Terar Hd § 1

5. Myrobalan
5555

6. Substances used in pharmaceutical
preparations mainly to assist formu-
lation, manufacture, stability, or
acceptability, with little or no
therapeutic activity.

Qﬁwﬁ%ﬂmwsﬁmﬂnﬁuﬁq‘f
gAq: fAmion, gEeR, RRdr ar
@Wﬁm%mmw%
a1 foHa! fafeedta fobar agd sa a1
T i &

7. Aloin

8.Ricinoleic
acid

SN}

9. Ispaghula

10. Sennosides

.y

12. D-Linalool

11. Digitalis (Coriandrol) 13. Anethole 14. Eugenol 15. Piperine
3l A goHd Ui
16. Asafoetida 17. Cinnamalde- | 18. Hyoscy- 19. Morphine 20. Cocaine
p
St hyde amine e
21. Reserpine 22. Vasicine 2. (;glchl- 24. Vincristine 25. Artemisinin
TR CURRIE] A famfore
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» Cotton, silk, wool and regenerated fibres
» Sutures — Surgical Catgut and Ligatures

6.1 Introduction

Natural and artificial fibres are widely used in the preparation
of surgical dressings. Natural fibres are obtained from plant and
animal sources, whereas synthetic fibres are manufactured from
polymers.

PLANT FIBRES USED AS
SURGICAL DRESSINGS

H g UTey ¥l

U quT HAH IR &1 IS T I Ued ufeal & fFHaror & ugnT
foraT ST 1 wipfae IR UIey SR U] Wil ¥ U 8 ©, Sl
FHAA =N BT AT ggad! 9 fedr S 8l

[Classiﬁcation of fibres]

MWT’%W)

v v v

v v

Vegetable fibres| | Animal fibres

* acetate rayon
+ alginate yarn

(Regenerated or modified fibre?

(gt~ a1 uﬁaﬁg%ﬂ)
Viscose rayon ( D %‘{ﬁq)

oxidized cellulose (&W

Synthetic fibres

Mineral fibres

(CIEEER)

* Asbestos

* glass (@id)

4

Natural fibres mainly consist of long-chain molecules of carbo-
hydrates or proteins.
6.1.1 Plant Fibres
Plant fibres are generally elongated, thick-walled supportive
cells composed mainly of cellulose. They may or may not ontain
lignin. According to their origin in the plant, they are classified
as:

e Epidermal trichomes: Cotton

* Bast or phloem fibres: Jute

* Pericyclic fibres: Flax and hemp

* Leaffibres: Sisal

*  Husk fibres: Coconut
Cellulose is a naturally occurring polymer found in plant cell
walls. Plant fibres are widely used for making cloth, paper, ropes,
filtering materials, insulation materials and surgical dressings.

6.1.2 Surgical Dressings

Surgical dressings include all materials that are used alone or in
combination to cover and protect a wound. Their main purpose
is to protect the injured area and provide suitable conditions for
proper wound healing. A material used to hold a dressing se-
curely in its desired position is known as a bandage. Various
natural and artificial fibres are used in the manufacture of sur-
gical dressings.

Functions of Surgical Dressings

Surgical dressings are mainly used to:
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Plant fibres used as surgical dressings

Polydioxanone (PDS)/ sfé?;?%%om;[noﬁlamen( Soft-tissue repair, including abdominal wall closure/ DA
UldIerg3fiqa i (PDS) B T &1 ARAd, o IR i &) dg e wnfdra
P?;/ll%relng r;))r/le Synthetic absorbable monofilament suture/ | Soft-tissue approximation and skin closure/ DI Hadi
mq(%m Ridfee sraxivohia Afhame TR DI Sie 3R @l Bl §¢ B & forg
Polyglactin 910 Synthetic absorbable General soft-tissue repair, including oral, facial and
(Vicryl)/ Uiehaifae braided suture/ Ridfew sra=nwofig s subcutaneous tissues/ T HIHA S Bl A, ForgH
910 R T, e 3R @A & AR F S M &

2. 3ARNYUT 9 g1 9T I b

ST 9 B aTal U efop TRR gRT AT ¥ fagfed ar saxnfid
T8 81| U1 WA & 91 3% 8 S bl § YA d9 JHT dP
Sdd! B! YGRT & B1 HTTIH BIH IR 38 IRR & R &0 J BT
S Gobdl g1 390 IR0l § I, HUN, A, UidiiugdH,
TifoIuex YT RAg-Eid ar M g

T TP I TS JHT db 370 a9 Qi §E I9d § 3R 39
Fadl & fog Iugad §1d &, o W 31 Tifdes a1a usar |

2. Non-Absorbable Sutures

Non-absorbable sutures are not readily degraded or absorbed
by the body. They may be removed after healing or may re-
main permanently in the body when long-term tissue support is
required. Examples include silk, cotton, nylon, polypropylene,
polyester, and stainless-steel wire.

These sutures generally maintain their tensile strength for lon-
ger periods and are suitable for tissues exposed to considerable
mechanical stress.

Table 6.3: Important Non-Absorbable Suture Materials/ IeI®T 6.3: Ag@YUl IR-XMu® Hta= arrh

Suture/ ¥R Type & Characteristics/ YR Td ICRIGIY Uses/ SUANT
Silk Prepared from silk fibres twisted or braided together; soft, flexible .and. .
Sutures/ R |2 to handle; generally a non-absorbable braided sutqre/ = & ?‘lﬂ\?rh Used for tissue suturing/ $ddb!
B HISH U1 S B AR BT S ©; HelgH, TTEitell Ta ST & HHTeH B! Ry & forg
RS NY; YHTRIG: TR-SARNYONT HS S AR
Cotton _ Used where prolonged
Sutures/ PTT Prepared with relatively uniform diameter/ G{ﬁ&ﬂﬁ I I H R mechanica\l support is
far Sar 8 required/ T8l s JHY dH
R i TERT SIS Bl
Nylon Synthetic non-absorbable suture; available as monofilament or braided; Skin closure and plastic
Sutures/ A strong with low tissue reactivity/ Ridfc® R-SfaRiyoia J=R; surgery/ 1 b & HIA 3R
R [c qT e s ®©U H IUA; ASIgd adT HH Sdd Ufdfehar arel Wifed Jort 7
Linen \ . N - Used for sutur.ing Where good
Sutures/ F Strong, especially under m01§’[.cond1t10ns, but may ‘show variation in . strength is required
diameter/ faRIWeR 79 /a1 & Toiq, Qe o & fsar g1 9t § TET 3 ATl SHTIRTD B
2 et Rt & forg
. Generally made from stainless steel wire; available as monofilament, | Used where very high mechan-
Metallic . . . . . . . . o
Sutures/ 127 twisted or bra!ded wires; very high tensile strength/ A LAY T | ical strength is required/ STgI
TR ¥ 1 8Id §; AHITbeHe, fgs a1 588 dR & ¥U H SUd; §gd 3fUd | 9gd S Al Horgl! B
T CREIRIES] S{TaIDH T Bl
6.5.2 Classification According to Structure 6.5.2 TXTAT & SR Fiffeeor

1. THd-dg Y eI
Tehel-diq el Ticb bl uaref & Uep 81 g F &7 81 © | 91 it
TAg &b BRI Y FHddb! I S ToRd § 3R UeTHd 1 Sddh

1. Monofilament Sutures
Monofilament sutures are made from a single strand of material.
Their smooth surface allows them to pass easily through tissues

and produces relatively less tissue trauma. Examples include & I HRA & | ICTERU—ATIAN, TS, UTeaidh o quT
nylon, polypropylene, poliglecaprone and polydioxanone. UlcieTg i |
Advantages IR

e Less tissue drag . SHad! H HH gy

* Lower risk of harbouring microorganisms . &&ﬂ\_rﬂ?ﬁ & S B HH SIGH

* Less tissue reaction . ;Wq S Uldforar

grfrar
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Traditional Systems of Medicine and Ayurvedic Formulations

Vata Dosha CIGKAL
Vata is predominantly associated with the elements of air and ~ dTd &I ®U ¥ G 3R MBI Il I FafUd g1 T8 IR F 7Ifa,
space. It mainly represents movement, activity, and communi- ORI 3R TR HT Ufaffd FHRar 31 ITF URURS Hraf H

cation within the body. Its traditional functions include: M &

*  Movement of the body and limbs - TRR 3R T @t TIfa

* Respiration o YA

» Circulation and transportation . iR 3R uRaga

+ Elimination of wastes . Ul yerdf &1 e

e Speech . qroft

» Sensory and motor activities . Fadt 3R mifafier WF\Q’

* Transmission of impulses . AT BT AR

* Regulation of the other Doshas 3= Gl T e
Vata is traditionally considered the driving force of bodily activ- ~ dId Eb;f R =Y I ARG forarstt ot IR wfdaq 7T S B,
ity because it governs movement. Fife g fa B Fafa HRar g
Pitta Dosha g

Pitta is predominantly associated with the element of fire, along O T8I %0 ¥ 31l e I TUT $& TET § I I ¥ W& g1 T8
with a smaller component of water. It represents digestion, me-  UTaH, TATIER 3R URdH &1 Ui BT 8 | 39b URURS Haf
tabolism, and transformation. Its traditional functions include: 7 =miHa g

» Digestion of food . HISH ®1 U
*  Metabolic transformation . gagadt uikad
* Regulation of body heat « YRR & aY &1 =
* Maintenance of colour and complexion .« IRR F Ui 3R T BT IR
*  Vision .
* Intellect and understanding . gfs 3R qHE
* Regulation of appetite and thirst - Yy 3R @ &1 e
Thus, Pitta represents the transformative processes of the body. 9 UPR, i IRR & 8 arch aRad—eR! ufharstt &1 ufaira
HRAT S
Kapha Dosha PP Y

Kapha is mainly associated with the elements of water and &% T ¥U ¥ &d 3R Yt dedl ¥ afrd 31 a8 T, fRRRa,
ecarth. It represents structure, stability, nourishment, and lubrica- TIY0T 3R Vg BT Ufafda Har gl TP URURS Pt i g

tion. Its traditional functions include:

* Maintenance of body structure «  IRR P U] BT IRE

» Strength and stability . fea 3R RRar

+ Lubrication of joints and tissues . SISt SR Fad! FT Ve

* Maintenance of moisture and cohesion . T 3R Ul §FIE G

*  Growth and nourishment | 3R GOy

» Resistance to disease in the traditional Ayurvedic sense - URURSD e«rrg,ﬁ‘%m 2 I I & ufd ufeRty

*  Emotional calmness and endurance ORI i 3?'? EERRIGS]
A balanced state of Vata, Pitta, and Kapha is traditionally re- dId, ﬁ?f 3R PP BT AR P IWRATA 77 Y 3 W &
garded as essential for maintaining health. fore ara=ae =1 SrdT B |

Table 7.2: Relationship Between Elements and Doshas/ aTfereT 7.2: HETYd T4 Il & g H@aY

Dosha/ Y Predominant Elements / W™ HSIYd Principal Functional Concept/ Y& PHTES FURON

Vata/ did Space and Air/ 3{THTRI 3R ag Movement and communication/ T 3R TR
Pitta/ O Fire with Water/ 3T o T oIl Digestion and transformation/ 9T 3R aRad=
Kapha/ & Water and Earth/ STd 3R gt Structure, stability and lubrication/ ST, fRRd 3R faveran
IV. Sapta Dhatu: The Seven Body Tissues IV. 94 YT1d: IRR $Y 91 He UTde

Ayurveda describes seven fundamental body tissues known as &rrgﬁ'q' T IRR DI 91d Hd H@Gﬁ 1 quiA fara mar B, for8 I HTg
the Sapta Dhatu. These tissues are traditionally considered re- gl ST ¢ | 37 UTT3H Bl TRIRFT U I TRR &1 AT, GN0T, I,
sponsible for the structure, nourishment, growth, development, faprg qur I Hf B e STRerl 7 SIrar HKIG 'c'ﬂ?jﬁ g
and normal functioning of the body. The seven Dhatus are:

1. Rasa — nutritive fluid or primary nourishing tissue 1. 3 - UIYe &4 1 Ui Tryor ¢ areft 41

2. Rakta — blood tissue 2. o - ad U1g
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Role of Medicinal and Aromatic Plants in National Economy and their Export Potential

*  Propagation
e Agronomic practices
*  Crop quality
e Yield
*  Processing
* Conservation
The Indian Council of Agricultural Research (ICAR) has con-
tributed to the development of agro-technologies for medicinal
and aromatic plants. Several research institutes are involved in
medicinal plant research and development. These include:
ICAR Institutions
The National Research Centre for Medicinal and Aromatic
Plants, located at Anand, Gujarat, has contributed to research
related to medicinal and aromatic plant cultivation.
CSIR Institutions
The Council of Scientific and Industrial Research has also made
important contributions through institutions such as:
* Central Institute of Medicinal and Aromatic Plants (CI-
MAP), Lucknow
e Central Drug Research Institute (CDRI), Lucknow
* Indian Institute of Integrative Medicine (IIIM), Jammu
* National Botanical Research Institute (NBRI), Lucknow
Other institutions working in this field include:
* Forest Research Institute (FRI), Dehradun
» Tropical Forest Research Institute (TFRI), Jabalpur
» Jawaharlal Nehru Tropical Botanic Garden and Research
Institute, Thiruvananthapuram
* Central Arid Zone Research Institute (CAZRI)
These organizations are involved in areas such as plant cultiva-
tion, agro-technology, resource improvement, phytochemistry,
and product development.
8.3.3 Financial Support for Medicinal Plant Cultivation
Central and state governments provide different forms of finan-
cial assistance, subsidies, and loans for the development of me-
dicinal and aromatic plants. Important agencies include:
* National Medicinal Plants Board (NMPB)
* National Bank for Agriculture and Rural Development
(NABARD)
» Agricultural and Processed Food Products Export Devel-
opment Authority (APEDA)
* National Horticultural Board (NHB)
« Agri-Export Zones (AEZs)
The National Medicinal Plants Board also supports promotion-
al programmes and awareness activities relating to medicinal
plants.
8.3.4 Role of the Ministry of AYUSH
The Ministry of AYUSH is concerned with traditional systems
of medicine in India. It provides information and support re-
garding:
e Acts and rules
* Government schemes
* Drug and pharmaceutical activities
* Drug-testing facilities
* International cooperation
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Herbs as Health Food

peroxide. These reactive species can cause oxidative damage
in cells and may promote lipid peroxidation, thereby affecting
cellular components such as DNA.
The body’s natural defence against oxidative damage includes
antioxidant enzymes such as superoxide dismutase, glutathione
peroxidase, and catalase, along with reducing substances such
as glutathione, ascorbate, and iron.
Role of Free Radicals in Disease
Various theories have been proposed to explain the role of an-
tioxidants in the prevention and management of diseases. Re-
active oxygen species circulating in the body may react with
other molecules and interfere with different enzyme systems,
resulting in cellular and tissue damage.
Such oxidative damage has been associated with conditions
such as cancer, ischemia, aging, adult respiratory distress syn-
drome and rheumatoid arthritis.
Free radicals may cause cytotoxicity, alteration of enzymes and
nucleic acids, and lipid peroxidation. These changes may dam-
age the cell membrane, reduce its integrity, and contribute to the
aging process.
Lipid Peroxidation and Free Radical Damage
Lipid peroxidation leads to the generation of free radicals,
which may produce harmful effects on various tissues and or-
gans. Free-radical damage may contribute to:

* Mutation

e Cancer

e Atherosclerosis
e Arthritis

*  Aging

Apart from lipid peroxidation, several factors may increase the
formation of free radicals, including excessive alcohol con-
sumption, environmental pollutants and excessive exposure to
sunlight.
Naturally Occurring Antioxidants
Several naturally occurring antioxidants may have therapeutic
importance, including:

* Superoxide dismutase

*  Tocopherol

* Ascorbic acid

* Adenosine

» Transferrin

» Lactoferrin

*  Glutathione and its precursors

» Carotenoids

*  Other plant pigments

*  Deferoxamine
Therapeutic Applications
Garlic as an Antioxidant
S-allyl cysteine sulphoxide (SACS) and disulphides present in
garlic may act as free-radical scavengers. These compounds
have also been reported to possess hypolipidemic activity.
Many organic compounds containing phenolic hydroxyl groups
exhibit antioxidant activity either by scavenging free radicals or
by chelating metals.
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Herbal Cosmetics

¢ Shimmer
¢ Crackle

11.2 Aloevera Gel

Biological Source
Aloes consists of the dried juice obtained from the leaves of dif-
ferent Aloe species. The important commercial varieties are Cu-
racao Aloes, obtained from Aloe barbadensis Miller; Socotrine
Aloes, obtained from Aloe perryi Baker; and Cape Aloes, ob-
tained from Aloe ferox Miller and its hybrids with Aloe africana
Miller and Aloe spicata Baker. It belongs to the family Liliaceae.
Chemical Constituents
Aloes is an important natural source of anthraquinone glyco-
sides. Its major active constituent is aloin, which is a mixture of
glucosides, with barbaloin as the chief component.
Barbaloin is chemically aloe-emodin anthrone C-10 glucoside
and is soluble in water. It is a C-glycoside, therefore it is resis-
tant to hydrolysis by dilute acids or alkalis on heating.
On treatment with ferric chloride, barbaloin undergoes oxida-
tive decomposition to form aloe-emodin anthrone, a small quan-
tity of aloe-emodin, and glucose. Other important constituents
present along with barbaloin include isobarbaloin, B-barbaloin,
aloe-emodin, resins, aloetic acid, homonataloin, aloesone,
chrysophanic acid, chrysamminic acid, galacturonic acid,
cholne, choline salicylate, saponins, mucopolysaccharides, glu-
cosamines, and hexuronic acid.
The amount of barbaloin varies considerably among different
commercial varieties of aloes.

» Curacao aloes: About 22% barbaloin

* Indian Aloe (Aloe vera): About 3.5-4% barbaloin
Curacao aloes also contains approximately 2.5 times more al-
oe-emodin than Cape aloes.
The resinous portion of aloe mainly contains aloesin. Aloesin is
chemically a C-glucosyl chromone and is one of the important
constituents of aloe. Aloesin has also been associated with the

purgative activity of aloes.
O CH,O0H

H_C_OH
HO_C_H
H_t_oH
H_t_oH
tHOH
Barbaloin

Aloe vera is available commercially in several cosmetic and
pharmaceutical forms, such as:
* Pure aloe vera gel
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