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About the Book 

This textbook is based on the syllabus prescribed by the Pharmacy Council of India. The salient features of this bookare: 
" Full coverage of PCI syllabus. 

Points to Remember & Exercises. 

About the Authors 

Mrs. Shailju Gulshan Gurunani, has done her B.Pharm in 2003 from PjLCP, Nagpur, (M.S) and M. Pharm 
from K.L.E.S's College of Pharmacy, Bclgaum now Belagavi (K.S)in 2005. She has 14 years of teaching experience. 
She has so far guided 14 PG students and 10 UG students for the research projects on her area of interest like 
exploring the medicinal plants, extracting, isolating, analyzing and standardizing the natural products. She has 
published several papers in peer- reviewed national and international journals. She has to her credit many 
postersand oralpresentations. She is on the editorial board of3 journals and is member in few professional bodies. 
Prof. (Dr) Biren Naresh Shah, M.Pharm., Ph.D., FABI, is currently working as a Professor at Shree 
Naranjibhai Lalbhai Parel College of Pharmacy Umrakh, Gujarat. He has 15 years of experience in teaching 
pharmacy graduates and postgraduates, and is also supervising doctoral students. His areas of interest include 
standardization ofbotanicals and pharmacological screening of herbal medicines. He has presented several papers 
in conferences, published more than 60 papers in international and national journals. He also has 13 books to 
his credit. He hasbeen honoured as the Best Educationist of the Year2012 and with many more awards. 
Dr. Vijay Deoraoji Gulkari, has completed his B.Pharm from SNIOP Pusad in 2001, M.Pharm in Medicinal 
Natural Products from UDCT Mumbai in 2004 and Ph.D from RTM Nagpur University, Nagpur in the faculty of 
Medicine. He is having about 05 years Industrial and 13 years teaching experience. 1 International and 
1 National books, 14 patents, 16 research publications and 52 prese ntations are in his credit. He is serving as 
editorial board member and reviewer for more than 5 national and international journals. He also fetch 16 lakhs 
Research Funds from AICTE-Research Promotion Sche me in 2014, 42 lakh research fund from DBT for 
research Project at Zandu Pharmaceutical Works Limited dadar, Mumbai in 2003. He also received Research 

grants of RGNF-UGC in his doctoral research work in 2005. He is Recognized and Appreciated with INSPIRATIONAL AssoCIATE 
PROFESSOR award in Stakeholderworkshop in Smriti College ofPharmaceutical Education, Indore in 2019. 

Dr. (Mrs.) Sonal Pawan Motghare is currently working as Assistant Professor in Pharmacognosy 
Department at Priyadarshini J. L. College of Pharmacy, Nagpur. She is having 6 years teaching and 3 years research 
experience. She has participated in various national and international confe rences. She has contributed various 
research paper in national and internationaljournals. She has completed M. Pharm under the guidance of Dr. V. 
D. Rangari and recently completed her Ph. D at Department of Pharmaceutical Sciences, RTMNU Nagpur under the 
guidance of Dr. P.R. Itankar. Her area of research are herbal drug research, pharmacological evaluations and 
standardisation ofherbal drugs. 

OUR HIGHLY RECOMMENDED TEXTBOOKS FOR B. PHARM VI SEM. 

Medicinal Chemistry - ll| 
Pharmacology -1 

Subjects 

Herbal Drug Technology 

Easy to understand language. 

Biopharmaceutics& Pharmacokinetics 

" Viva-voce for practical examination. 

Pharmaceutical Biotechnology 

Published By: 

Pharmaceutical Quality Assurance 

Dr. (Mrs.) M. P. Puranik, D.K. Mahapatra 
Author Name 

S. S. Borkar, D.K. Mahapatra, S. B. Wakodkar, Dr. J.R. Baheti 
Mrs. S. G. Gurunani, Dr. B. N. Shah, Dr. V. D. Gulkari, 

Dr. (Mrs.) S. P. Motghare 
Mr. Y. N. Gholse, Dr. R. H. Kasliwal, Dr. (Mrs.) J. G. Avari 
M, A. R. Thakre, Dr. R. H. Kasliwal, Dr. (Mrs.) K. Upadhye 
Dr. A. N. Maliye, Dr. Rajesh A. Sahu, Mrs. R. R. Mishra 

ABD PUBLISHERS & PRINTERS (P) LTD. 
Distributed By: VBD PUBLICATIONS (P) LTD. 
Plot No. 236, Near Ram Coolers, Besides Ganesh Temple, Singada Market, 
Navi Shukrawari, Mahal, Nagpur-18 Ph. : 0712-2722235/36, 7620266004 

ISBN :978-93-87037-29-8 

gl789387l037298 

4

ART
Highlight

ART
Highlight

ART
Highlight



IDS - TECHNICAL PHARMACY SERIES 

A Textbook of 

HERBAL DRUG TECHNOLOGY 
WITH VIVA-VOCE 

Semester -VI, B. Pharm. 

Mrs. Shailju G. Gurunani 
M. Pharm.(Pharmacognosy), 

Assistant Professor, Priyadarshini J. L. College 
of Pharmacy Electronic Zone Building. 

Hingna Road, Nagpur 

Dr. Vijay D. Gulkari 
HOD, Associate Professor, 

Priyadarshini J. L. College of Pharmacy 
Electronic Zone Building 
Hingna Road, Nagpur. 

By 

Prof. (Dr.) Biren N. Shah 
M.Pharm., Ph.D., FABI, Professor , 

Shree Naranjibhai Lalbhai Parel College of 
Pharmacy Umrakh, 

Gujarat. 

Dr. Mrs. Sonal P. Motghare 
M. Pharm.(Pharmacognosy), 

Assistant Professor. Priyadarshini J. L. College 
of Pharmacy Electronic Zone Building. 

Hingna Road, Nagpur 

SALIENT FEATURESs 

100% coverage of PCI Syllabus. 

Glossary of difficult terms. 

Prepared in Simple and Lucid Language. 
Viva-Voce from practical point of view. 

Points to Remember and Exercises after each unit. 

STRICTLY AS PER NEW PCISYLLABUS 
5

ART
Highlight

ART
Highlight

ART
Highlight

ART
Highlight

ART
Highlight



Distributed by: 
VBD Publications Pvt. Ltd. 
Plot No. 236, Near Ram Coolers, 
Besides Ganesh Templc, 
Singada Market, Navi Shukrawari, 
Mahal, Nagpur - 32 

S:0712-2 72223S, 7620266004, Fax : 0712-2722236 
Website: www.vbdpublications.com 

E-mail : vbdbooks@gmail.com 

© Publishers 

ISBN: 978-93-87037-29-8 

Price : Rs. 340/ 

2 

Latest Edition : For Current Academic Session 

For online purchases, please visit Www.VBDPUBLICATIONS.COM 

As per Indian Copyright Act 1957, photocopying of a book is punishable under law. 

The text of this publication, or any part thereof, should not be reproduced or transmnitted in any form or Stored in any computer storage system or device for distribution without the prior written permission of the publisher. 

Note: While every care and precautions have been taken regarding the contents and data of this book, the publisher does nOT responsibility for any error or omissions. Please refer prescribed text books. Any dispute will be subject to Nagpur Jurisdictin ony. 

TPS -TEXTBOOK 

Published by : ABD Publishers & Printers Pvt. Ltd., Nagpur.: 

HERBAL DRUG TECH. (B.Ph. VI SEM 

6

ART
Highlight

ART
Highlight



UNIT-1 

CHAPTER-1 

1.1 Introduction 

1.2 Definition of herb 
1.3 Herbal medicine 

1.4 Herbal medicinal products 
1.5 Herbal drug preparations 
1.6 Raw material 

1.7 Source of herbs 

1.7.1 Selection, identification and authentication of herbal materials 
1.7.2 Selection of herbal materials 
1.7.3 Identification of herbal materials 

1.8 Processing of herbal raw material 

2.1 

1.7.4 Authentication of herbal materials 

1.8.1 Processing of herbs into herbal materials 

1.9 Points to remember 

1.8.2 Processing of herbal raw materials into herbal preparations 

1.10 Exercise 

CHAPTER-2 
Introduction 

CONTENTE 

2.2 Organic farming 
2.3 Good agricultural practices in cultivation of medicinal plants 

2.3.1 Objectives of who guidelines for good agriculture and collection practices 

2.3.2 Requirements for good agricultural practices 

2.4 Pest 

2.5 Pest management in medicinal plants 
2.6 Biopesticides/ bioinsecticides 

2.7 Points to remember 
2.8 Exercise 

TPS.TEXTBOOK 

2 

4 

4 

4 

5 

6 

6 

11 

11 

12 

15 

16 

19 

20 

21 

22 

22 

24 

25 

27 

29 

30 

HERBAL DRUG TECH. (B.Ph. VI SEM.) 

7

ART
Highlight



CHAPTER-3 
Introduction 3.1 

3.2 Basic principlcs involved in ayurveda, siddha, unani and homocopathy 
3.3 Preparation and standardization of ayurvedic formulations, 

viz arishtas and asavas, gutika, churna, lchya and bhasma 
3.3.1 Asava and arishta 

3.3.2 Gutika 

4.2 

3.3.3 Churna 

3.4 Standardization of ayurvedic preparations 

3.3.4 Avaleha or lchya or lchyam 
3.3.5 Bhasma 

3.5 Points to remember 

3.4.1 Raw material standardization 

3.6 Exercise 

3.4.2 Finished products standardization 

UNIT-II 
CHAPTER-4 
4.1 Introduction 

4.3 Market scenario of nutraceuticals 

5.1 

Classification of nutraceuticals 

4.4 Growth of nutraceuticals 

5.2 

4.5 Indian nutraceutical markets: scope and opportunity 4.6 Types of products available in the market 
4.7 Health benefits and role of nutraceuticals in various ailments 4.7.1 Diabetes mellitus 

4.7.2 Cardiovascular diseases 
4.7.3 Cancer 

4.7.4 Irritable bowel syndrome 
4.8 Study of the following herbs as a health food 

4.7.5 Inflammatory bowel discase 
4.9 Points to remember 
4.10 Exercise 

CHAPTER-S 
Introduction 
Classification of interactions 

TPS -TEXTBOOK 

34 
34 

39 
41 
47 
S1 

53 
56 

59 

60 

60 

61 

61 

67 

68 

71 

73 

74 

76 

77 

78 

79 

81 
88 

93 

97 

108 

108 

112 

113/ 

HERBAL DRUG TECH. (B.Ph. V SEM.) 
8



53 Mechanism of interactions 
5.4 Herb-drug interactions 
5.5 Herb-food interactions 

56 Counselling and guidance about interactions 
5.7 Points to remember 
5.8 Exercise 

UNIT-III 
CHAPTER-6 

6.1 Introduction 

6.2 Requirements for basic herbal cosmetic products 
6.3 Fixed oils 

6.3.1 

6.3.2 Olive oil 

AImond oil 

6.3.3 Castor oil 

6.3.4 Coconut oil 

6.3.5 Sunflower oil 

6.3.6 Apricot oil 
6.3.7 Sesame oil 

6.3.8 Grapeseed oil 
6.3.9 Mustard oil 

6.3.10 Wheat germ oil 
6.4 Waxes 

6.4.1 Candelilla wax 

6.4.2 Carnauba wax 
6.4.3 Rice bran wax 

6.4.4 Sunflower wax 

6.4.5 Berry waX 
6.4.6 Myrica fruit wax 
6.4.7 Laurel wax 

6.5 Gums 

6.5.1 Acacia gum 
6.5.2 Guar gum 
6.5.3 Gum tragacanth 

11 

6.5.4 Locust bean gum 
6.5.5 Xanthan gum and biosaccharide gum 

TPS -TEXTBOOK 

113 

|14 

122 

124 

125 

125 

128 

130 

137 

138 

138| 
139 

139 

140 

140 

141| 
141 

141 

142 

142 

143 

143 

144 

144 

145 

145 

145 

146 

146| 

146| 

147 

147 

148 

HERBAL DRUG TECH. (B.Ph. VI SEM.) 

9



6.6 Colours 

6.6.1 Annatto 
6.6.2 B carotene 

6.6.3 

6.6.4 

6.6.5 Henna 

6.6.6 Lycopcnc 
6.6.7 Vegetable carbon 
6.6.8 Curcumin 

Caramel 

6.7 Perfumes 

6.7.2 

Guaiazulenc 

6.7.1 Lavender essential oil 

6.7.3 

6.7.4 

Neroli essential oil 

6.7.5 Anethole 

Rose oil 

6.7.6 Eugenol 

Sandalwood oil 

6.7.7 German chamomile oil 

6.8.3 

6.7.8 Peppermint essential oil 
6.8 Protective agents 

6.8.1 Squalane 
6.8.2 Green and black tea 

6.9.4 

6.9 Bleaching agents 

6.9.6 

Walnut 

6.9.1 Licorice root extract 
6.9.2 Kojic acid 
6.9.3 Azelaic acid 

Niacinamide 
6.9.5 Citrus extracts 

Glycolic acid 
6.9.7 Lactic acid 
6.9.8 Glutathione 

6.9.9 Mulberry 
6.9.10 Aloe vera 

6.10 Antioxidants 
6.10.1 Anthocyanins 

TPS -TEXTBOOK 

12 

148\ 
148 
148 

149) 
\49 
150 
150 
150 
151 
151 
152 
152 
152 
153 
153 

I53 

154 

154 

154 

155 

155 

155 

156 

156 

156 

156 

157 

157 

157 

158 

158 

158 

158 

159 
159 

HERBAL DRUG TECH. (B.Ph. VI SEM.) 

10



7.2 

6.10.2 Proanthocyanidin 

73 

6.10.3 Resveratrol 

6.10.4 Qucrcetin 

6.10.5 Apigenin 
6.10.6 Vitamin E 

6.12 Exercise 

6.10.7 Ascorbic acid (Vitamin C) 

6.11 Points to remember 

CHAPTER-7 
7.1 Introduction 

6.10.8 Tamarind 

Colorants 

7.2.1 Classification of colorants 

7.4 Binding agents/binders 

8.1 

Sweeteners 

7.5 Diluents 

8.2 

7.6 Viscosity builders 
7.7 Disintegrants 
7.8 Flavors 

7.9 Perfumes 

7.8.1 Natural flavorants 

7.10 Safety issuc in excipient 
7.9.1 Perfumery agents 

7.11 Regulatory bodics and regulations for excipients 
7.12 Points to remember 
7.13 Exercise 

CHAPTER-8 
Introduction 
Conventional herbal formulations 

8.2.1 Syrups 
8.2.2 Mixtures 

8.2.3 Tablets 

8.3 Novel dosage forms 
8.3.1 Phytosomes 

13 

IPS -TEXTBOOK 

160 

160 

160 

160 

161 

161 
162 

164 

165 

169 

170 

170 

177 

180 

182 

183 

183 

190 

191 

200 

203 

204 

205 

206 

207 

212 

212 

213 

214 

216 

219 

220 

HERBAL DRUG TECH. (B.Ph. VI SEM.) 
11



HE
RB

AL
 

DR
UG

 

TE
CH

. 

(B
.Ph

. V
I 

SEM.
) TPS 

-T
EX

TB
OO

K 
10

.4 
Pa

ten
t 

270) 
269 10.3

 

In
tel

lec
tua

l 

Pro
pe

rty
 

Rig
hts

 

(|P
R) 

268 

10.
2 

D
ef

in
iti

on
s 267 

10.
1 

In
tro

du
ct

io
n 

CH
A

PT
ER

-1
0 

263 

9.7 
Ex

er
cis

e 262 

9.6 

Po
int

s to
 

re
m

em
be

r 

261 9.5
.9 

St
ate

m
en

ts/
lab

eli
ng

 

261 9.5
.8 

Ev
al

ua
tio

n 
9.5

.7 
Sta

bil
ity

 
co

mm
itm

en
t 260 

258 9.5
.6 

Sto
rag

e 
co

nd
itio

ns
 258 9.5

.5 
Te

stin
g 

fre
qu

en
cy

 

257 9.5
.4 

Sp
ec

ifi
ca

tio
n 

9.5
.3 

C
on

ta
in

er
 

clo
su

re
 

sys
tem

 

257 
257 9.5

.2 

Se
lec

tio
n o

f 
ba

tch
es 

256| 9.5
.1 

Str
ess

 
tes

tin
g 

254 

9.5 ICH 

gu
ide

lin
es for 

sta
bil

ity
 253 

9.4 1CH 
gu

ide
lin

es 

252 9.3
.4 

Pa
ram

ete
rs for 

ev
alu

ati
on

 of
 

sta
bil

ity
 

249 9.3
.3 

Fa
cto

rs 

aff
ect

ing
 

sta
bil

ity
 of

 
her

bal
 

dug
s 

248 9.3.
2 

Typ
es of

 
sta

bil
ity

 9.3.
1 

Sig
nif

ica
nc

e of
 

sta
bil

ity
 

tes
tin

g 

248
 

247 

9.3 
Sta

bil
ity

 242
 9.2.

1 

WHO
 

gu
ide

lin
es for the 

ass
ess

me
nt of

 
her

bal
 

dru
gs 

9.,2 

WHO
 

(W
orl

d 

He
alth

 

241 

9.1 
Int

rod
uc

tio
n 

239 

CH
AP

TE
R-

9 UN
IT

-IV
 

8.5 
Ex

erc
ise

 

233 

8.4 

Po
ints

 to
 

rem
em

ber
 

23
2 

8.3
.3 

Et
ho

so
me

s 

23
0 

8.3
.2 

Lip
oso

me
s 

25
 

14
 

tes
tin

g of
 

her
bal

 

dru
gs 

Or
ga

niz
ati

on
) 

12
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12.3.6 List of industries involved in production of herbal products 
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About the Book 

This textbook is based on the syllabus prescribed by the Pharmacy Council of India. The salient features of this book are : 
" Full coverage of PCI syllabus. 

Points to Remember & Exercises. 
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1.1 Introduction 

UNIT -I:NTRODUCTION TO MEDICINAL CHEMISTRY 

1.2 History and development of medicinal chemistry 

13 Physicochemical properties in relation to biological action 

1.3.1 

1.6 

Ionization 

13.2 Solubility 
13.3 Partition coefficient 

2.1 

1.3.4 Hydrogen bonding 

1.3.5 Protein binding 
13.6 Chelation 

13.7 Bioisosterism 

1.3.8 Optical isomerism 

1.4 Drug metabolism 

1.3.9 Geometric isomerism 

1.4.1 Phase I metabolic reactions 

1.5 Factors affecting drug metabolism 

1.4.2 Phase II metabolic routes 

Points to remember 

1.7 Exercise 

GONTENTS 

1.5.1 Stereochemical aspects of drug metabolism 

UNIT - II: DRUGS ACTING ON AUTONOMIC NERVOUS SYSTEM - I 
Introduction 
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2.2 Autonomic nervous system (ANS) 
2.2.1 Sympathetic system 
2.2.2 Parasympathetic system 

2.3 Adrenergic neurotransmitters 
2.2.3 Regulation of sympathetic system 
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2.4 Biosynthesis and catabolism of catecholamines 

2.5 Adrenergic receptors (alpha and beta) and their distribution 
2.6 Sympathomimetic agents 
2.7 

2.9 

2.8 General classification of adrenergic agonists 

SAR of sympathomimetic agents 

2.10 Adrenergic antagonists 

2.8.1 Mechanism of action of sympathomimetics 
Drug profile 

2.10.1 Mechanism of action of oa-adrenergic blockers 

2.11 Alpha blocker structures 

2.10.2 Mechanism of action of B-adrenergic receptor blockers 

2.12 Beta bloker structures 

2.10.3 Classification of adrenergic antagonist 

2.13 SAR of selective a blocker 

2.14 Structure activity relationship of beta blockers 
2.15 Points to remember 

2.16 Exercise 

3.4 

3.5 

UNIT- II: DRUGS ACTING ON AUTONOMIC NERVOUS SYSTEM - II 
3.1 Introduction 

3.2 Cholingeric neurotransmitters 
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3.2.1 Biosynthesis and catabolism of acetylcholine 

3.2.2 Botulinum toxin 

3.3 Parasympathomimetic agents 

3.2.3 Cholinergic receptors (muscarinic and nicotinic) and their distribution 

SAR of parasympathomimetic agents 

Classification 

3.6 Drug profile 

3.7 Cholinergic blocking agents 
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4.10 Benzamides 

4.10.1 Drug profile of benzamides 
4.11 Anticonvulsants 

4.11.1 Classification of anticonvulsants 
4.11.2 Mechanism of action of anticonvulsants 

4.11.3 Drug profile of anticonvulsants 
4.12 Points to remember 

4.13 Exercise 

5.4 

UNIT - V: DRUGS ACTING ON CENTRAL NERVOUS SYSTEM -II 
5.1 Introduction 

5.2 General anaesthetics 

5.2.1 Stages of anaesthesia 
S.3 Inhalation anaesthetics 

5.3.1 Structure activity relationships of the volatile general anaesthetics 
5.3.2 Mechanism of action of the inhaled anaesthetics 
5.3.3 Drug profile of volatile/inhalation anaesthetics 

Intravenous ultra short acting anaesthetics 

5.4.1 Drug profile of intravenous anaesthetics 

5.5 Dissociative anaesthetics 

5.5.1 Drug profile of dissociative anaesthetics 
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5.6 Narcotic (opioid analgesics) and non-narcotic analgesics 

5.6.1 Morphine and related drugs 

5.6.2 

5.6.3 

Classification of morphine and related drugs 

Morphine 
5.6.4 SAR of morphine 

5.6.5 Drug profile of morphine and related drugs 

5.7 Narcotic antagonists 

5.7.1 Drug profile of narcotic antagonists 
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5.8 Anti-inflammatory agents 

5.8.1 CIlassification of anti-inflammatory agents 

5.8.2 Structural activity relationship (SAR) of salicylates 

S.8.3 SAR of p-amino phenol derivatives 

5.8.4 SAR of 3, 5-pyrazolidinediones 

5.8.5 SAR of anthranilic acid derivatives 

5.8.6 SAR of indole acetic acid derivatives 

5.8.7 Drug profile of anti-inflammatory agents 

5.9 Points to remember 
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