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PREFACE 
It gives us great pleasure in placing this book in the hands of the Third Year B. 

Pharm students. The contents of this book have been prepared in accordance with 

the syllabus prescribed in Pharmacy Council of India (PCI) IN 2016-2017. 

This book is assembling with the intent of imparting best understanding to the 

students about the subject. However, it may be useful for students of other faculties 

and universities. 

This book consists of various chapters like…… 

 

With suitable diagrams. 

We will happy and always well come the suggestions from faculties and students 

to improve the content and quality of book in subsequent edition. 

While describing the course contents, sufficient care has been taken to quote the 

suitable examples of medicinal and pharmaceutical importance where so ever 

applicable.  

We hope the valuable information given in this book will be definitely useful to the 

students, while studying the Third Year B. Pharm degree course. 

 

  



 

 

 

 

 

 

 

 

ABOUT THE 

AUTHORS 
  



Dr. Maitreyi Zaveri 

 

Department of Pharmacognosy & Regulatory Affairs 

K. B. Institute of Pharmaceutical Education and Research, Gandhinagar, Gujarat, 

India-382023 

 

She is currently working at K B Institute of Pharmaceutical Education & Research, 

Gandhinagar, Gujarat. She has completed B. Pharm, M. Pharm and PhD from L. 

M. College of Pharmacy, Gujarat University, Ahmedabad, India. She has published 

more than 125 National and International journals. Strong education professional 

with a Doctor of Philosophy (Ph.D.) under the guidance of Dr. Sunita Jain from 

L.M. College of Pharmacy, Gujarat University. Experienced Head with a 

demonstrated history of working in the pharmaceuticals industry for more than five 

years. Academician with over 23 years’ experience in the areas of Pharmaceutical 

Research and Academics. Her one Indian Patent is granted and two Indian Patent 

are under pipeline. 

  



Dr. Khushboo K. Vaghela 
 

 

 

 

 

 

 

She is presently working at Sharda School of Pharmacy, Pethapur, Gandhinagar, 

Gujarat. She has completed her B. Pharm. from Atmiya Institute of Pharmacy, 

Rajkot (Saurashtra University) and M. Pharm. from K. B. Institute of 

Pharmaceutical Education and Research, Gandhinagar, Gujarat (Kadi Sarva 

Vishwavidyalaya University). She had completed her full time Ph.D. in 

Pharmaceutical sciences from Kadi Sarva Vishwavidyalaya University, under 

guidance of Dr. Maitreyi Zaveri. She was awarded with the Department of Science 

and Technology prestigious Inspire Fellowship (IF150046) for the tenure of five 

years for her PhD studies. She has published 40 research paper in different national 

and International reputed journals. Her one of the research papers was awarded with 

Best research paper and “YOUNG RESEARCHER AWARD” by INSC Institute 

of Scholar for publishing best paper publication. She was awarded with “BEST 

ACHIEVER AWARD” by Association of Pharmacy Profession. 2023. She had 

worked as Assistant Professor at K. B. Institute of Pharmaceutical Education and 

Research, Gandhinagar, Gujarat from 2015 to 2023. She has two Indian Patents are 

in pipeline. 

She is a life member of Association of Pharmaceutical Teacher of India (APTI) and 

Association of Pharmacy Profession (APP). 

 



Dr. Bhavita Dhru 

 

Department of Pharmacognosy 

K. B. Institute of Pharmaceutical Education and Research, Gandhinagar, Gujarat, 

India-382023 

 

She is presently working at K. B. Institute of Pharmaceutical Education and 

Research, Gandhinagar, Gujarat. She has completed B.Sc. from St. Xavier’s 

Science college, Ahmedabad (Gujarat University) and M. Sc, M.Phil. from School 

of science, Ahmedabad (Gujarat University). She had completed his Ph.D. in from 

Kadi Serva Vishwavidyalaya, under guidance of Dr. B. Lakshmi at Department of 

Biotechnology, Kadi sarva Vishwavidyalaya Gandhinagar. Her research work is 

published in 18 International journals. She had published one book. Her one Indian 

Design Patent is granted. 

 

 

 

 

 



Dr. Divyakant. Patel  

 
Department of Pharmacognosy and Phytochemistry 

Sharda School of Pharmacy, Pethapur, Gandhinagar, Gujarat, India. Pin-382610 

 

He is presently working as Head of the Institute at Sharda School of Pharmacy, 

Pethapur, Gandhinagar, Gujarat. He has done his B. Pharm from Shri G. M. 

Bilakhiya College of Pharmacy, Vapi and M. Pharm in Pharmacognosy from Dr. 

M. G. R. Medical University, Chennai. he had completed his Ph.D. in 

Pharmaceutical sciences from Jodhpur National University, Rajasthan. He has 02 

national and 12 international Research publications in reputed journals. He has 

delivered more than 10 expert /guest lecture to different programme. He has 

received APP Beat Talent Male Award-2022 and 02 awards for best poster 

presentation in International Conference. He has total experience of 17 years of UG 

& PG teaching, research and administration experience. Previously he has worked 

with Sigma Institute of Pharmacy, Baroda; Institute of Pharmacy, Nirma 

University, Ahmedabad; and Arihant School of Pharmacy & BRI, Adalaj as a 

Professor and Vice-Principal. He has two filed patents in his credit. 

He is a Lifetime member of ROFEL ALUMNI Association & Research Society, 

Association of Pharmacy Professionals (APP), Association of Pharmaceutical 

Teachers of India (APTI), Indian Society of Technical Education (ISTE) and Akhil 

Bhartiya Van Aushadhi Mandal.  

  



COURSE CONTENT 

UNIT-I 

Metabolic pathways in higher plants and their determination  

a) Brief study of basic metabolic pathways and formation of different secondary 

metabolites through these pathways- Shikimic acid pathway, Acetate pathways and 

Amino acid pathway.  

b) Study of utilization of radioactive isotopes in the investigation of Biogenetic 

studies. 

UNIT-II 

General introduction, composition, chemistry & chemical classes, bio sources, 

methods of extraction, therapeutic uses and commercial applications of following 

secondary metabolites:  

Alkaloids: Vinca, Rauwolfia, Belladonna, Opium,  

Phenylpropanoids and Flavonoids: Lignans, Tea, Ruta Steroids,  

Cardiac Glycosides & Triterpenoids: Liquorice, Dioscorea, Digitalis 

Volatile oils: Mentha, Clove, Cinnamon, Fennel, Coriander,  

Tannins: Catechu, Pterocarpus  

Resins: Benzoin, Guggul, Ginger, Asafoetida, Myrrh, Colophony  

Glycosides: Senna, Aloes, Bitter Almond  

Iridoids, Other terpenoids & Naphthaquinones: Gentian, Artemisia, taxus, 

carotenoids 

UNIT-III 

Isolation, Identification and Analysis of Phytoconstituents  

a) Terpenoids: Menthol, Citral, Artemisin  

b) Glycosides: Glycyrhetinic acid & Rutin  



c) Alkaloids: Atropine,Quinine,Reserpine,Caffeine  

d) Resins: Podophyllotoxin, Curcumin 

UNIT-IV 

Industrial production, estimation and utilization of the following phytoconstituents: 

Forskolin, Sennoside, Artemisinin, Diosgenin, Digoxin, Atropine, 

Podophyllotoxin, Caffeine, Taxol, Vincristine and Vinblastine 

UNIT V 

Basics of Phytochemistry Methods of extraction (Soxhlet, Maceration, Percolation, 

Supercritical fluid extraction, Microwave assisted extraction, Ultrasound assisted 

extraction, Solid Phase Extraction) Application of latest techniques like 

Spectroscopy, Chromatography and electrophoresis in the isolation, purification 

and identification of crude drugs  

Non-chromatographic separation techniques: Fractional distillation, fractional 

liberation, sublimation, chemical derivatization, fractional crystallization, 

centrifugation, Froth floatation technique. 

 

  



TABLE OF CONTENTS 

 

UNIT –I 

1. Metabolic Pathway in Higher Plants and their Determination ................... 1 

UNIT-II 

2. VINCA ...................................................................................................... 50 

3. RAUWOLFIA........................................................................................... 54 

4. BELLADONNA ....................................................................................... 58 

5. OPIUM ...................................................................................................... 61 

6. OPIUM ALKALOIDS .............................................................................. 62 

7. Other Species (Allied plants) : .................................................................. 63 

8. TEA ........................................................................................................... 65 

9. RUTA ........................................................................................................ 66 

10. CardenolideBufadienolide ........................................................................ 67 

11. TRITERPENOIDS .................................................................................... 68 

12. LIQUORICE ............................................................................................. 69 

13. DIOSCOREA ............................................................................................ 72 

14. DIGITALIS ............................................................................................... 73 

15. MENTHA OIL .......................................................................................... 76 

16. CLOVE ..................................................................................................... 77 

17. CINNAMON............................................................................................. 79 

18. FENNEL ................................................................................................... 81 

19. CORIANDER ........................................................................................... 83 

20. CATECHU ................................................................................................ 85 

21. PTEROCARPUS ...................................................................................... 86 

22. BENZOIN ................................................................................................. 88 

23. GUGGUL .................................................................................................. 90 



24. GINGER ................................................................................................... 91 

25. ASAFOETIDA ......................................................................................... 93 

26. MYRRH .................................................................................................... 94 

27. COLOPHONY .......................................................................................... 95 

28. SENNA ..................................................................................................... 97 

29. ALOES ...................................................................................................... 99 

30. GENTIAN ............................................................................................... 103 

31. ARTEMISIA ........................................................................................... 105 

32. TAXUS ................................................................................................... 107 

33. QUESTION BANK ................................................................................ 109 

UNIT -III 

34. Isolation, Identification and Analysis of Phytoconstituent ..................... 114 

35. Citral ....................................................................................................... 123 

36. Artemisin................................................................................................. 125 

37. Glycyrrhetinic acid.................................................................................. 130 

38. Rutin ........................................................................................................ 133 

39. Atropine .................................................................................................. 138 

40. Quinine .................................................................................................... 140 

41. Reserpine................................................................................................. 143 

42. Caffeine ................................................................................................... 145 

43. Resins ...................................................................................................... 148 

44. Podophylotoxin ....................................................................................... 150 

45. Curcumin................................................................................................. 153 

46. QUESTION BANK ................................................................................ 156 

UNIT –IV 

47. Industrial Production, Estimation and utilization of the following 

Phytoconstituents .................................................................................... 157 

48. FORSKOLIN .......................................................................................... 158 

49. SENNOSIDES ........................................................................................ 160 



50. ARTEMISININ....................................................................................... 163 

51. DIOSGENIN ........................................................................................... 165 

52. DIGOXIN ............................................................................................... 167 

53. ATROPINE ............................................................................................. 169 

54. PODOPHYLLOTOXIN ......................................................................... 171 

55. CAFFEINE ............................................................................................. 173 

56. TAXOL ................................................................................................... 175 

57. VINCRISTINE & VINBLASTINE ........................................................ 177 

58. QUESTION BANK ................................................................................ 178 

UNIT –V 

59. Basic of Phytochemistry Methods of Extraction and Non-chromatographic 

Separation Techniques ............................................................................ 179 

60. Non-chromatographic separation techniques .......................................... 210 

61. QUESTION BANK ................................................................................ 251 

 

  


