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MEDICINAL PLANT BIOTECHNOLOGY 

(MPG 201T) 

 
SCOPE 

To explore the knowledge of Biotechnology and its application in the improvement 

of quality of medicinal plants 

 
OBJECTIVES 

Upon completion of the course, the student shall be able to, 

 Know the process like genetic engineering in medicinal plants for  higher 

yield of Phytopharmaceuticals. 

 Use the biotechnological techniques for obtaining and improving the 

quality of natural products/medicinal plants 

 
THEORY 60 Hrs 

1.      Introduction to Plant biotechnology: Historical  perspectives, prospects for 

development of plant biotechnology as a source of medicinal agents. 

Applications in pharmacy and allied fields. Genetic and molecular 

biology as applied to pharmacognosy, study of DNA, RNA and 

protein replication, genetic code, regulation of gene expression, 

structure and complicity  of genome, cell signaling, DNA 

recombinant technology. 

12 

Hrs 

 

2 Different  tissue  culture  techniques:  Organogenesis   and embryogenesis, 

synthetic seed and monoclonal variation, Protoplast fusion, Hairy 

root multiple shoot cultures and their applications. Micro 

propagation of medicinal and aromatic plants. Sterilization methods 

involved in tissue culture, gene transfer in plants and their 

applications. 

15 

Hrs 

 

3 Immobilisation   techniques   &   Secondary  Metabolite Production: 

Immobilization   techniques   of   plant   cell   and   its application on 

secondary metabolite Production. Cloning of plant cell: Different 

methods of cloning and its applications. Advantages and 

disadvantages of plant cell cloning. Secondary metabolism in tissue 

cultures with emphasis on production of medicinal agents. 

Precursors and elicitors on production of secondary metabolites. 

15 

Hrs 

 

4 Biotransformation  and  Transgenesis:  Biotransformation, bioreactors 

for pilot and large scale cultures of plant cells and retention   of  

bi

o
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ynthetic   potential   in  cell   culture. Transgenic 13 

Hrs 
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plants, methods used in gene identification, localization and 

sequencing of genes. Application of PCR in plant genome analysis. 

 

5 Fermentation  technology:  Application     of     Fermentation 

technology, Production of ergot alkaloids, single cell proteins, 

enzymes of pharmaceutical interest. 

05 

Hrs 

 

REFERENCES (Latest Editions of) 

1. Plant tissue culture, Bhagwani, vol 5, Elsevier Publishers. 

2. Plant cell and Tissue Culture (Lab. Manual), JRMM. Yeoman. 

3. Elements in biotechnology by PK. Gupta, Rastogi Publications, New Delhi. 

4. An introduction to plant tissue culture by MK. Razdan, Science Publishers. 

5. Experiments in plant tissue culture by John HD and Lorin WR., Cambridge 

University Press. 

6. Pharmaceutical biotechnology by SP. Vyas and VK. Dixit, CBS Publishers. 

7. Plant cell and tissue culture by Jeffrey W. Pollard and John M Walker, Humana 

press. 

8. Plant tissue culture by Dixon, Oxford Press, Washington DC, 1985 

9. Plant tissue culture by Street. 

10. Pharmacognosy by G. E. Trease and WC. Evans, Elsevier. 

11. Biotechnology by Purohit and Mathur, Agro-Bio, 3
rd 

revised edition. 

12. Biotechnological applications to tissue culture by Shargool, Peter D, Shargoal, 

CKC Press. 

13. Pharmacognosy by Varo E. Tyler, Lynn R. Brady and James E. Robberrt, That 

Tjen, NGO. 

14. Plant Biotechnology, Ciddi Veerasham. 
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SCOPE 

ADVANCED PHARMACOGNOSY - II (MPG 

202T) 

To know and understand the Adulteration and Deterioration that occurs in 

herbal/natural drugs and methods of detection of the same. Study of herbal 

remedies and their validations, including methods of screening 

 
OBJECTIVES 

Upon completion of the course, the student shall be able to know the, 

 validation of herbal remedies 

 methods of detection of adulteration and evaluation techniques for the 

herbal drugs 

 methods of screening of herbals for various biological properties 

 
THEORY 60 Hrs 

1.      Herbal remedies – Toxicity and Regulations: Herbals   vs Conventional 

drugs, Efficacy of Herbal medicine products, Validation of herbal 

therapies, Pharmacodynamic and Pharmacokinetic issues. 

12 

Hrs 

 

2 Adulteration  and  Deterioration:  Introduction,    Types    of 

Adulteration/ Substitution of Herbal drugs, Causes and Measures of 

Adulteration, Sampling Procedures, Determination of Foreign 

Matter, DNA Finger printing techniques in identification of drugs of 

natural origin, detection of heavy metals, pesticide residues, 

phytotoxin, microbial contamination in herbs and their 

formulations. 

12 

Hrs 

 

3 Ethnobotany and Ethnopharmacology: Ethnobotany  in herbal drug 

evaluation, Impact of Ethnobotany in traditional medicine, New 

development in herbals, Bio-prospecting tools for drug discovery, 

Role of Ethnopharmacology in drug evaluation, Reverse 

Pharmacology. 

12 

Hrs 

 

4 Analytical Profiles of herbal drugs: Andrographis  paniculata, Boswellia 

serata, Coleus forskholii, Curcuma longa, Embelica officinalis,  

Psoralea corylifolia. 

12 

Hrs 

 

5 Biological screening of herbal drugs: Introduction and Need for Phyto-

Pharmacological Screening, New Strategies for  evaluating 

12 

Hrs 
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Natural Products, In vitro evaluation techniques for Antioxidants, 

Antimicrobial and Anticancer drugs. In vivo evaluation techniques 

for Anti-inflammatory, Antiulcer, Anticancer, Wound healing, 

Antidiabetic, Hepatoprotective, Cardio protective, Diuretics and 

Antifertility, Toxicity studies as per OECD guidelines. 

 

 
REFERENCES (Latest Editions of) 

1. Glimpses of Indian Ethano Pharmacology by P. Pushpangadam. Ulf Nyman. 

V.George Tropical Botanic Garden & Research Institute. 

2. Natural products: A lab guide by Raphael Ikan, Academic Press. 

3. Pharmacognosy - G. E. Trease and W.C. Evans. WB.  Saunders Edinburgh, New 

York. 

4. Pharmacognosy-Tyler, Brady, Robbers, Lee & Fetiger. 

5. Modem Methods of Plant Analysis- Peach & M.V. Tracey, Vol. I & II, Springer 

Publishers. 

6. Herbal Drug Industry by RD. Choudhary, Eastern Publishers, New Delhi. 

7. Text book of Pharmacognosy by C.K.Kokate, Purohit, Ghokhale, Nirali 

Prakashan. 

8. Text Book of Pharmacognosy by T.E. Wallis, J & A Churchill Ltd., London. 

9. Quality control of herbal drugs by Pulok K Mukherjee, Business Horizons 

Pharmaceutical Publishers, New Delhi. 

10. Indian Herbal Pharmacopoeia, IDMA, Mumbai. 

11. Text book of Pharmacognosy and Phytochemistry by Vinod D. RangarI, Part I 

& II, Career Publication, Nasik, India. 

12. Plant drug analysis by H.Wagner and S.Bladt, 2nd edition, Springer, Berlin. 

13. Standardization of Botanicals. Testing and extraction methods of medicinal 

herbs by V. Rajpal (2004), Vol.I, Eastern PublisherS, New Delhi. 

14. Herbal Medicine. Expanded Commission E Monographs, M.Blumenthal. 



SARVEPALLI RADHAKRISHNAN UNIVERSITY BHOPAL 

 

 

INDIAN SYSTEMS OF MEDICINE 

(MPG 203T) 

 
SCOPE 

To make the students understand thoroughly the principles, preparations of 

medicines of various Indian systems of medicine like Ayurveda, Siddha, 

Homeopathy and Unani. Also focusing on clinical research of traditional medicines, 

quality assurance and challenges in monitoring the safety of herbal medicines. 

 
OBJECTIVES 

After completion of the course, student is able to 

 To understand the basic principles of various Indian systems of medicine 

 To know the clinical research of traditional medicines, Current Good 

Manufacturing Practice of Indian systems of medicine and their 

formulations. 

THEORY 60 Hrs 

1. Fundamental    concepts    of    Ayurveda,    Siddha,   Unani   and 

Homoeopathy systems of medicine 

Different dosage forms of the ISM. 

Ayurveda: Ayurvedic  Pharmacopoeia,  Analysis  of  formulations and 

bio crude drugs with references to: Identity, purity and quality. 

Siddha:   Gunapadam       (Siddha       Pharmacology),       raw 

drugs/Dhatu/Jeevam in Siddha system of medicine, Purification 

process (Suddhi). 

12 

Hrs 

 

2 Naturopathy, Yoga and Aromatherapy practices 

a) Naturopathy - Introduction, basic principles and treatment 

modalities. 

b) Yoga - Introduction and Streams of Yoga. Asanas, Pranayama, 

Meditations and Relaxation techniques. 

c) Aromatherapy – Introduction, aroma oils for common problems, 

carrier oils. 

12 

Hrs 

 

3 Formulation development of various systems of medicine Salient features 

of the techniques of preparation of some of the important class of 

Formulations as per Ayurveda, Siddha, Homeopathy and

Unani Pharmacopoeia and texts. 

Standardization, 

Shelf life and Stability studies of ISM formulations. 

12 

Hrs 
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4 Schedule T – Good Manufacturing Practice of Indian systems of 

medicine 

Components of GMP (Schedule – T) and its objectives, 

Infrastructural requirements, working space, storage area, 

machinery and equipments, standard operating  procedures, health 

and hygiene, documentation and records. 

Quality assurance in ISM formulation industry - GAP, GMP and GLP. 

Preparation of documents for new drug application and export 

registration. 

Challenges in monitoring the safety of herbal medicines: Regulation, 

quality assurance and control, National/Regional Pharmacopoeias. 

12 

Hrs 

 

5 TKDL, Geographical indication Bill, Government bills in AYUSH, ISM, 

CCRAS, CCRS, CCRH, CCRU 

12 

Hrs 

 

REFERENCES (Latest Editions of ) 

1. Ayurvedic Pharmacopoeia, The Controller of Publications, Civil Lines, Govt. of 

India, New Delhi. 

2. Hand Book on Ayurvedic Medicines, H. Panda, National Institute of Industrial 

Research, New Delhi. 

3. Ayurvedic System of Medicine, Kaviraj Nagendranath Sengupata, Sri Satguru 

Publications, New Delhi. 

4. Ayurvedic Pharmacopoeia. Formulary of Ayurvedic Medicines, IMCOPS, 

Chennai. 

5. Homeopathic Pharmacopoeia. Formulary of Homeopathic Medicines, IMCOPS, 

Chennai. 

6. Homeopathic Pharmacy : An introduction & Hand book, Steven B. Kayne, 

Churchill Livingstone, New York. 

7. Indian Herbal Pharmacopoeia, IDMA, Mumbai. 

8. British Herbal Pharmacopoeia, bRITISH Herbal Medicine Association, UK. 

9. GMP for Botanicals - Regulatory and Quality issues on Phytomedicine, Pulok K 

Mukharjee, Business Horizons, New Delhi. 

10. Indian System of Medicine and Homeopathy in India, Planning and Evaluation 

Cell, Govt. of India, New Delhi. 

11. Essential of Food and Nutrition, Swaminathan, Bappco, Bangalore. 

12. Clinical Dietitics and Nutrition, F.P. Antia, Oxford University Press, Delhi. 

13. Yoga - The Science of Holistic Living by V.K.Yoga, Vivekananda Yoga 

Prakashna Publishing, Bangalore. 
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HERBAL COSMETICS 

(MPG 204T) 

 
SCOPE 

This subject deals with the study of preparation and standardization of 

herbal/natural cosmetics. This subject gives emphasis to various national and 

international standards prescribed regarding herbal cosmeceuticals. 

 
OBJECTIVES 

After completion of the course, student shall be able to, 

 understand the basic principles of various herbal/natural cosmetic 

preparations 

 current Good Manufacturing Practices of herbal/natural cosmetics as per 

the regulatory authorities 

 
THEORY 60 Hrs 

1. Introduction: Herbal/natural cosmetics, Classification & 

Economic aspects. 

Regulatory Provisions relation to manufacture of cosmetics: - 

License, GMP, offences & Penalties, Import & Export of 

Herbal/natural cosmetics, Industries involved in the production of 

Herbal/natural cosmetics. 

12 

Hrs 

 

2 Commonly used herbal cosmetics, raw materials, preservatives, 

surfactants, humectants, oils, colors, and some functional herbs, 

preformulation studies, compatibility studies, possible interactions 

between chemicals and herbs, design of herbal cosmetic 

formulation. 

12 

Hrs 

 

3 Herbal Cosmetics : Physiology   and   chemistry   of   skin  and 

pigmentation, hairs, scalp, lips and nail, Cleansing cream,  Lotions,     

Face     powders,      Face      packs,      Lipsticks,  Bath products, soaps 

and baby product, Preparation and standardisation of the following : 

Tonic, Bleaches, Dentifrices and Mouth washes & Tooth Pastes, 

Cosmetics for Nails. 

12 

Hrs 

 

4 Cosmeceuticals of herbal and natural origin: Hair  growth formulations, 

Shampoos, Conditioners, Colorants & hair oils, Fairness 

formulations, vanishing  & foundation creams,    anti-sun 

burn preparations, moisturizing creams, deodorants. 

12 

Hrs 
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5 Analysis of Cosmetics, Toxicity screening and test methods: Quality 

control and toxicity studies as per Drug and Cosmetics  Act. 

12 

Hrs 

 

REFERENCES (Latest Editions of) 

1. Panda H. Herbal Cosmetics (Hand book), Asia Pacific Business Press Inc, New 

Delhi. 

2. Thomson EG. Modern Cosmetics, Universal Publishing Corporation, Mumbai. 

3. P.P.Sharma. Cosmetics - Formulation, Manufacturing & Quality Control, 

Vandana Publications, New Delhi. 

4. Supriya K B. Handbook of Aromatic Plants, Pointer Publishers, Jaipur. 

5. Skaria P. Aromatic Plants (Horticulture Science Series), New India Publishing 

Agency, New Delhi. 

6. Kathi Keville and Mindy Green. Aromatheraphy (A Complete Guide to the 

Healing Art),  Sri Satguru Publications, New Delhi. 

7. Chattopadhyay PK. Herbal Cosmetics & Ayurvedic Medicines (EOU), National 

Institute of Industrial Research, Delhi. 

8. Balsam MS & Edward Sagarin. Cosmetics Science and Technology, Wiley 

Interscience, New York. 
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HERBAL COSMETICS PRACTICALS (MPG 205P) 

 

1. Isolation of nucleic acid from cauliflower heads 

2. Isolation of RNA from yeast 

3. Quantitative estimation of DNA 

4. Immobilization technique 

5. Establishment of callus culture 

6. Establishment of suspension culture 

7. Estimation of aldehyde contents of volatile oils 

8. Estimation of total phenolic content in herbal raw materials 

9. Estimation of total alkaloid content in herbal raw materials 

10. Estimation of total flavonoid content in herbal raw materials 

11. Preparation and standardization of various simple dosage forms from Ayurvedic, Siddha, Homoeopathy and Unani 

formulary 

12. Preparation of certain Aromatherapy formulations 

13. Preparation of herbal cosmetic formulation such as lip balm, lipstick, facial cream, herbal hair and nail care 

products 

14. Evaluation of herbal tablets and capsules 

15. Preparation of sunscreen, UV protection cream, skin care formulations. 

16. Formulation & standardization of herbal cough syrup. 
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