I YEAR – I SEMESTER

COURSE CODE – 5BABA1

ALLIED COURSE – I - PLANT DIVERSITY & ECONOMIC BOTANY
Unit -I       

Algae – General character of algae: outline classification of Fritsch.  Distribution, structure, reproduction & life cycle of Oedogonium.  Economic importance of algae (Agriculture, Industry & Medicine. Fungi: General characters of fungi: Classification of fungi (as per Alexopolous). Distribution, structure, reproduction & life cycle of Puccinia.  Economic importance of fungi (Harmful & Useful aspects). Bryophytes- General characters of bryophytes by Rothmaler (1951). Distribution, structure, & life history of Polytricum. [Development of gametophyte,sporophyte & sex organs need not be discussed].Economic importance of bryophytes. 

Unit -II

Pteridophytes- General characters & Smith classification. Structure, reproduction & life cycle of Selaginella. Gymnosperms – General characters & C.J Chamberlain classification. Structure, reproduction & life cycle of Pinus.  Economic importance of gymnosperms.

Unit -III

Introduction to Food Plants: Cereals – rice, wheat. Pulses: garden pea, cow pea. Nuts, vegetables & fruits: cashew nut, amaranthus, gourdi & date palm.

Unit -IV

Fibres: classification, cotton.  Timbers: classification, properties & general uses – Teak, Deodar.

Unit- V


Essential oils – extraction methods – perfume oils – rose oil, champaca oil. Flavoring oils – camphor oil, peppermint oil. Fatty oils – Characteristics, extraction & uses.Economic importance of medicinal plants – Catharantus roseus,Centella asiadica.

Reference

1. Albert E. Hill, (1988). Economic Botany.  A textbook of useful plants and plants products.  TATA Mc Graw – Hill publishing company Ltd. 
2. Annie Ragland & Kumarasen V. (2002). Fungi & Plant Pathology , Saras publications 

3. Parihar. N. S. (2001). Bryophyta - Central Book Depot Publications in Botany,
4. Sharma O.P. (1998),Text Book of Algae.Tata Mc Graw-hill Publications, New  Delhi.
5. Vashista . B R .(1997). The Algae, S .Chand & Co. Ltd.. New Delhi   
6. Pandey,B.P. (1997).  Economic Botany – S. Chand & company Ltd. New Delhi.
7. Verma, V. (1998).  Economic Botany – Emkay publication, New Delhi.
8. eBooks & CDs.
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I YEAR – II SEMESTER

COURSE CODE – 5BABA2

ALLIED COURSE - II -  PLANT FUNCTION & PLANT BIOTECHNOLOGY

Unit - I  

Water relations – Physicochemical properties of water, Osmosis, Active & Passive Transport of water. Ascent of sap – Transpiration pulls theory.  Antitranspirant.

Unit - II

Photosynthesis – Pigment systems, Ps I & Ps II reaction centers, ‘Z’ scheme of electron transport, Hill reaction.  Calvin cycle, factors affecting photosynthesis.

Unit - III

Respiration – Aerobic & Anaerobic, Glycolysis – Krebs’s cycle. Oxidative phosphorylation. 

Unit - IV

Basic principles of genetic engineering – vectors (Plasmid & Lambda phage).  Restriction enzymes.  

Role of biofertilizer (Rhizobium).  Mass cultivation of biofertilizers (BGA).   Industrial production  of agar agar.

Unit - V

Plant tissue culture: Basic principles. Totipotency callus formation & somatic embryogenesis meristem culture, anther culture, protoplast culture& purification.  Genetically modified food & organism [ a brief account ] --  Bt cotton, golden rice, soyabean, corn and tomato.                                                                                          

Reference

1. Dubey R.C. (2001). A Text Book of Biotechnology, S . Chand & Co., New Delhi.

2. Jain V. K. (1996). Fundamentals of Plant Physiology 5th edition - S Chand &Co., New Delhi.  
3. Kumar H. D.  (1998). Modern Concept of Biotechnology, Vikas Publishing House Ltd., New Delhi.
4. eBooks & CDs.

♣♣♣♣♣♣♣♣♣♣
I YEAR – I/II SEMESTERS
COURSE CODE – 5BABAP1

ALLIED PRACTICAL - I - PLANT BIOLOGY PRACTICAL
PLANT DIVERSITY & ECONOMIC BOTANY

1. Micropreparation & Identification of the thallophyta prescribed in the syllabus.

2. Cutting and mounting of T.S of vegetative parts of Polytricum, Selaginella & Pinus.

3. Identification & micropreparations of cones of Sellaginella, Pinus & capsule of                                      Polytricum.

4. Identification of botanical name, family, morphology of useful part & medicinal values of the given material.

PLANT FUNCTION  
1. Osmosis.

2. Ascent of sap.

3. Ganong’s potometer.

4. Ganong’s light screen.

5. Evolution of oxygen during photosynthesis – Wilmott’s bubbler.

6. Ganong’s respiroscope – Respiration.

7. Anaerobic respiration.

8. Evolution of Carbon di oxide during respiration.

Plant  Biotechnology

1. Photograph / model in Biotechnology.

2. Ti plasmid of Agrobacterium tumefaciens.

3. Biofertilizer – Rhizobium.

4. Tissue culture - photograph (Callus culture) or any one type.

5. Bioreactor – agar agar production.

Reference:

1. 1Giri C.C, Archana G. (2007). Plant biotechnology practical manual, I.K. international publication, new Delhi. 

2. Ara K, Peter B.K, (2009). Recent advances in plant biotechnology, springer dordrech Heidelberg, New York. 

3. Chawla H.S, (2010). Introduction to plant biotechnology, 3rd Edition, oxford &IBH publishing company, New Delhi. 

Bonafide Record of the work done in laboratory must be submitted,  while attending the examination.

SCHEME OF EXAMINATION

1. Mounting of Thallophyta Specimen “A”





-4 marks.

2. Cutting & mounting of T.S.of vegetative parts of either Polytrichum, Selaginella 


or Pinus.








-4 marks

3.Spotters “C” & “D’(One each from Plant diversity & Plant Biotechnology)













-4 marks

4.Comment on the physiological set up “E’





-4 marks

5. Spotters “F” & “G’(Economis products with reference to syllabus)

-4 marks

6.Observation note book







-10 marks
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II YEAR – III SEMESTER 

 COURSE CODE – 5BABA3

( Should be handled by Life Science faculties)
ALLIED COURSE – III - CHEMISTRY OF BIOMOLECULES

Unit-I 
Atom: composition – constituents of an atom – atom models and their limitations, atomic structure – quantum numbers – orbital – shape of atomic orbitals – isotopes.

Chemical Bonding:  – Covalent & non-covalents.
Molecules: shape of molecules – intermolecular forces.

pH – Definition. Buffer solutions: definition – classification with examples – Buffer action – Henderson Equation.

Unit-II 
Carbohydrates: Monosaccharides- Definition, classification, structure, properties  and Biological significance. 
Disaccharides- Definition, types, structure and biological importance. 
Polysaccharides- Definition, types and properties. 
Unit-III 
Lipids: Definition, Classification and properties of lipids. 
Types of fatty acids -saturated, unsaturated and essential fatty acids. 
Classification and significance of lipoproteins and phospholipids. 
Importance of steroids, structure and biological significance of cholesterol. 

Unit-IV 
Amino acids: Classification of amino acids, essential amino acids, reactions of amino and carboxyl groups of amino acids. 
Proteins: Definition, classification and function of Proteins, structural levels of organization (Preliminary treatment). 
Denaturation and isoelectric point of Proteins. 
Vitamins – Definition, Classification (without structural details), Sources and diseases.
Sources and biological values of Minerals – Na, K, Ca, Cu.

Unit-V 
Nucleic acids: Components of DNA and RNA. Double helical structure of DNA. 
Structure and types of RNA. Denaturation and renaturation of DNA. 


  Application of radioactivity Radioactivity – half life period –radioactive series – in medicine, agriculture, industry and analytical fields – carbon dating.

Reference

1. David L.Nelson, Michael M.Cox, (2009). Biochemistry – Lehninger, 5th Edition, CBS Publishers. 

2. Murray R.K., Granner, D.K,. (2000).  Harper’s Biochemistry, 23rd Edition. Mayes and U.W.Rodwell – Lange  Medical publications.

3. Plummer D.T, (1971).An Introduction to practical Biochemistry, Tata Mc graw-  hill. 
4. eBooks & CDs.

II YEAR – IV SEMESTER

COURSE CODE – 5BABA4
ALLIED COURSE – IV - BIOENERGETICS & INSTRUMENTATION

Unit - I 

Chemical Kinetics: Rate – Rate constant – Rate law – Distinction between order 
and              molecularity – Zero order reactions – definition and examples. First order 
reaction – Half-life period – pseudo first order reaction -. high energy phosphates, oxidation-reduction reactions

  Energetics: Energy – various forms of energy – internal energy - Basic principles of thermodynamics – entropy, enthalpy and free energy – first law of thermodynamics– enthalpy: Definition – Molar heat capacity at constant volume and constant pressure –Hess,s law – applications of Hess’s law. Second law of thermodynamics in different forms
Unit - II

Enzymes: Classification of enzymes with examples, coenzymes and cofactors (structures not needed). Factors affecting enzyme activity. Types of inhibition of enzyme action.

Kinetics of Enzyme action: Mechanisms of enzyme action; concept of active site and energetic of enzyme substrate complex formation; specificity of enzyme action; principles of catalysis  – collision theory, transition state theory; 
Kinetics of single substrate reactions; multisubstrate reactions- mechanisms and kinetics; 

Allosteric regulation of enzymes, effect of pH and temperature on enzymes & deactivation kinetics.

Unit – III:   Metabolic pathways: 
Carbohydrate metabolism: Glycolysis, TCA cycle (structures not required). 
Lipid metabolism: Beta-oxidation cycle (structures not required). 
Protein metabolism: General pathway of amino acid metabolism – deamination, transamination and decarboxylation. (structures not required). 
Inter-relationship of carbohydrate, fat and protein metabolism (Flow chart only).

Unit - IV 

Buffers: Concept of acid base indicators, buffer systems of blood and body fluids.  Components of the pH meter and the concept of pH. 

Chromatography: Paper, TLC, Molecular sieve and affinity chromatography: their applications.  

Unit - V 

Centrifuge - Principles and applications
Electrophoresis: Paper and Gel -Principles and applications 
Principles and applications of colorimetry and spectrophotometry. 
Reference 

1. David L.Nelson, Michael M.Cox, (2009). Biochemistry – Lehninger, 5th Edition, CBS Publishers. 

2. Murray R.K., Granner, D.K,. (2000).  Harper’s Biochemistry, 23rd Edition. Mayes and U.W.Rodwell – Lange  Medical publications.

3. Plummer D.T, (1971). An Introduction to practical Biochemistry, Tata Mc graw-hill. 
4. eBooks & CDs.

II YEAR – III/IV SEMESTERS

COURSE CODE – 5BABAP2

 ALLIED PRACTICAL II – CHEMISTRY FOR BIOLOGISTS PRACTICAL

CHEMISTRY OF BIOMOLECULES

1. Qualitative analysis of carbohydrates: 

a) Monosaccharides-Pentose- Arabinose.  Hexoses- Glucose, Fructose,  

b) Disaccharides- Sucrose, Maltose and Lactose 

c) Polysaccharide- Starch. 

2. Qualitative analysis of Amino acids: 

a) Histidine 

b) Tyrosine. 

c) Tryptophan 

d) Arginine

3.  Qualitative analysis of proteins to detect albumin, casein.

4.  Qualitative analysis of lipids. 

5.  Action of enzyme on starch.

BIOENERGETICS & INSTRUMENTATION

1. Preparation of buffers.

2. Separation of amino acids by paper chromatography 

3. Principles and working mechanism of pH meter.
4. Principles and working mechanism of centrifuge.
5. Principles and working mechanism of Spectrophotometer.[Demonstration only]

6. Gel electrophoresis [ Demonstration only].
REFERENCE 

1. Chaplin, M.F. and Kennedy, J.F. (1994). Carbohydrates analysis: A practical approach. Oxford University Press, Oxford.

2. Shanmugam S, Sathish kumar T, Paneer selvam K, Laboratory handbook on biochemistry, Eastern economy edition, Phi learning private limited, new Delhi.  

3. Ebenezer P, (1969). Instrumentation, Haskell house publication ltd, new York. 

Bonafide Record of the work done in laboratory must be submitted,  while attending thE examination.
Scheme of Examination :
1.   Separation of amino acids by paper chromatography 

     [or] Action of enzyme on starch



                       10 marks.


2.  Find out the presence or absence of Carbohydrates / protein / lipid.

     Procedure and Reasons should be given.


                        05 marks.

3.  Comment on pH meter / Centrifuge /Spectrophotometer /. Electrophoresis.     05 marks. 

4.  Observation note book






           10 marks.
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B.Sc. Advanced Zoology & Animal Biotech.


