
Dr. M.G.R 

         EDUCATIONAL AND RESEARCH INSTITUTE  

(Deemed to be University U/s 3 of the UGC Act 1956) 
 

 

 

 

 

 

DEPARTMENT OF BIOTECHNOLOGY 

 

 

 

 

B.Sc - BIOCHEMISTRY COURSE  

 2017 Regulations 

 
  

Admin
Draft



DEPARTMENT VISION 

To be a key driver of economic growth by stimulating the regional innovation system becomes 

a hub for development of key innovative industrial products processes leading to the creation of spin 

out, spin along and spin in companies. 

 

MISSION STATEMENT 

1. To provide knowledge in   biological processes to apply the learned skills in research discoveries to 

improve human health, protect environment and to enrich economy. 

2. To provide an outstanding environment of learning where students and faculty can apply the 

knowledge innovatively to create useful products or processes for the society. 

3. We focus on excellence in research and teaching, as well as service to the community 

 

CORE VALUES 

Intellectual curiosity 

Individual opportunity 

Integrity, truth and empathy 

Fun 

 

Program Educational Objectives 

 

PEOs reflect the career and professional accomplishments of graduates. The PEOs of the B.Sc 

Biochemistry course follows:  

PEO 1: Pursue higher studies or be employed in Biochemistry or related disciplines. 

PEO2: Be a successful entrepreneur in creating jobs related to applied science and  

Technology 

PEO 3: Promote ethics, sustainability and environmental responsibility in their practice  

PROGRAMME OUTCOMES 

PO1: Disciplinary knowledge:  Capable of demonstrating comprehensive knowledge and 

understanding of one or more disciplines that form a part of the 

undergraduate programme of study. 

PO2: Communication Skills  Ability to understand and express thoughts and ideas effectively in 

writing and orally;    to present complex information in a clear and 

concise manner to different groups. 

PO3:Critical thinking and Problem 

solving:  

 

Capability to  analyze and evaluate evidence, arguments, claims, 

beliefs on the basis of empirical evidence; formulate coherent 

arguments; critically evaluate practices, policies and theories by 

following scientific approach to knowledge development and apply 

their competency to solve different kinds of  problems  and apply  to 

real life situations. 

PO4:Analytical and Scientific 

reasoning: 

Ability to analyze, interpret and draw conclusions from 

quantitative/qualitative data; and critically evaluate ideas, evidence 

and experiences from an open-minded and reasoned perspective. 

PO5:Research-related skills:  Ability to recognize cause-and-effect relationships, define problems, 

formulate hypotheses, test hypotheses, analyze, interpret and draw 

conclusions from data, ability to plan, execute and report the results of 

an experiment or investigation. 



PO6: Team work and Leadership 

qualities 

: Function effectively as an individual, and as a team member or 

leader in diverse teams, and in multidisciplinary environment. 

PO7:Information/digital literacy:  Capability to use ICT tools in a variety of learning situations, 

demonstrate ability to access, evaluate, and use a variety of relevant 

information sources; and use appropriate software for analysis of data 

and further presentation. 

PO8: Moral and ethical  awareness:  Ability to embrace moral/ethical values in conducting one’s life, 

formulate a position/argument about an ethical issue from multiple 

perspectives, and use ethical practices in all work.  Appreciating 

environmental and sustainability issues; and adopting objective, 

unbiased and truthful actions in all aspects of work 

PO9: Lifelong learning:  Ability to update knowledge and skills, participating in learning 

activities throughout life, through self-paced and self-directed learning 

aimed at personal development, meeting economic, social and cultural 

objectives 

 

Program specific outcomes 

 

 

 

 

 

 

 

 
 

PEO WITH MISSION STATEMENT 

 

 

 

 

  

PEO-PO 

  

 

 

            

PEO-PSO 

 

 

 

 

PSO1    : G    Graduates will be able to apply to understand the major biological concepts, 

analyse the problem, design/develop, and apply the appropriate technique 

and ability to implement in the various sector in the field of biochemistry. 

 

PSO2 Graduates will be able to apply reasoning informed by the contextual 

knowledge in societal and   environmental contexts and understanding of 

ethical choices inherent in Biochemistry field  

PSO3 Graduates will be able to put into practice of lifelong learning and apply 

his/her knowledge in interpersonal and entrepreneurial skills, with strong 

communication and efficient and able to work in team set. 

 M1 M2 M3 

PEO1 H M H 

PEO2 M H M 

PEO3 H H H 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

PEO1 H H H H H H M H H 

PEO2 M M H H H H H H H 

PEO3 H H H H H H M M H 

 PSO1 PSO2 PSO3 

PEO1 H H H 

PEO2 H H H 

PEO3 H H H 
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CREDIT DISTRIBUTION 

 

I semester                20 

II semester              20 

III semester             24 
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V semester              23 

VI semester             21 
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 I SEMESTER 

Sub Code Subjects L T P C 

Theory 
HBTA17001 Part-I  : Tamil /Hindi/French – Paper-I 3 0 0 3 
HBEN17001 Part-II : English - Paper I 3 0 0 3 
HBCH19BA1 Allied I: Chemistry-I 3  1 0 4 

HBBT19B01 Cell Biology & Genetics 3 1 0 4 
HBBT19B02  Fundamentals of Computers 3 1 0 4 

Laboratory/Practice 
HBBT19BL1 Chemistry Lab 0 0 3 2 

Total  credits    20 

II SEMESTER 

Sub Code Subjects L T P C 

Theory 

HBTA17002 Part-I : Tamil/Hindi/French  - Paper II 3 0 0 3 

HBEN17002 Part -II: English – Paper II 3 0 0 3 

HBCH19BA2 Allied II : Chemistry-II 3 1 0 4 

HBBT19B03 Bio Molecular Chemistry 3 1 0 4 

HBBT19B04 Molecular Biology 3 1 0 4 

                                                 Laboratory/Practice 

HBBT19BL2 Biochemistry Lab 0 0 3 2 

Total  credits    20 

III SEMESTER 

Sub Code Subjects L T P C 

Theory 

HBBT19B05 Instrumentation methods and Analysis 3 1 0 4 

HBMA19BA3 Allied III : Biostatistics -I 3 1 0 4 

HBBT19B06 Enzymology 3 1 0 4 

 HBBT19B07 Human physiology 3 1 0 4 

HBBT19B08 R-DNA Technology 3 1 0 4 

 HBMG17L01 Soft skill I 1 0 2 2 

Laboratory/Practice 

HBBT19BL3 Instrumentation methods and Analysis Lab 0 0 3 2 

Total  credits   24 



 

 

 

 

 

 

      

 

 

  

IV SEMESTER 

Sub Code Subjects L T P C 

Theory 

HBMA19BA4 Allied IV : Biostatistics-II 3 1 0 4 

HBBT19B09 Intermediary Metabolism-I 3 1 0 4 

HBBT19B10 Immunology 3 1 0 4 

HBBT19B11 Microbiology 3 1 0 4 

HBMG17L02 Soft skill II 1 0 2 2 

Laboratory/Practice 

HBBT19BL4 Immunology Lab 0 0 3 2 

HBBT19BL5 Microbiology Lab 0 0 3 2 

Total credits     22 

V SEMESTER 

Sub Code Subjects L T P C 

Theory 

HBBT19B12 Intermediary Metabolism- II 3 1 0 4 

HBBT19B13 Clinical Biochemistry 3 1 0 4 

HBBT19B14 Food & Nutrition                        3 1 0 4 

HBMG17001 Environmental studies 3 0 0 3 

HBBT19B15 Basic Pharmaceutical Sciences 3 1 0 4 

Laboratory/Practice 

HBBT19BL6 Clinical Biochemistry lab 0 0 3 2 

HBBT19BL7 Food and Enzyme Analysis Lab 0 0 3 2 

Total  credits   23 

VI SEMESTER 

Sub Code Subjects L T P C 

Theory 

HBBT19B16 Data Base Management  3 1 0 4 

HBBT19B17 Basic Bioinformatics  0 1 0 4 
HBMG17G01 Entrepreneurial Development 3 0 0 3 

Laboratory/Practice 
HBBT17P01  Project work & Viva-voce 0 0 24 10 

Total credits     21 



I SEMESTER 

------------------------------------------------------------------------------------------------                                              
   PART-I : TAMIL/HINDI/FRENCH -PAPER I           L   T  P  C 

3    0   0   3 

------------------------------------------------------------------------------------------------ 

 

 
 
 



 



 
 

 
 

------------------------------------------------------------------------------------------------                                                                               
ENGLISH - PAPER I                                                                                               L   T  P  C 

                                                                                   3    0   0   3 

 
 

 
 

 



 
  



 

 

Subject Code: 

HBCH19BA1 

 Subject Name : CHEMISTRY-I L T P C 

 Prerequisite: Chemistry 3 1 0 4 

 L : Lecture T : Tutorial   P : Project   C: Credits  

 OBJECTIVE : 

 To understand the science that involves the study of the composition, structure and properties of matter. it 
is a creative discipline chiefly concerned with atomic and molecular structure and its change, for instance 
through chemical reactions. 

 COURSE OUTCOMES (COs) : End  of course students will able to  

CO1  To understand and study about the atomic structure and chemical bonding between the 
molecules 

CO2  To know the concept of energetics of moleclues including physical transformation and free 
energy change 

CO3  To study about the aromatic compounds and stereochemistry of the molecules 

 Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9     

CO1 M M H M M M L M L     

CO2 M M H M M M L M L     

COs / PSOs PSO1 PSO2  PSO3      

CO1 H H  H      

CO2 H H  H      

 H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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---------------------------------------------------------------------------------------------------- 

 HBCH19BA1                                    Chemistry – I       L   T  P  C   3    1    0   4 

---------------------------------------------------------------------------------------------------- 

 
Unit- I ATOMIC STRUCTURE            (12Hrs) 

Electronic configuration-Aufbau principle-Pauli’s exclusion principle-Hund’s rule- VSEPR Theory: 

H2O, NH3,CH4,BrF3,IF5,IF7- Molecular Orbital Theory: H2, He2, N2, O2, F2. 

 

Unit – IICHEMICAL BONDING-            (12Hrs) 

Covalent bond-Orbital overlap, hybridization and geometry of CH4,C2H4,C2H2, and C6H6¸molecules-

orbital overlap –s-s, s-p, hybridization, sp3,sp2sp-withexamples. Inductive effect, electromeric effect, 

mesomeric effect and steric effect. 

 

Unit – IIIENERGETICS:                 (12Hrs) 

Types of systems and processes, statement of first law.  Need for II law. Carnot’s cycle and efficiency.  

Entropy – its significance; in physical transformations.  Free energy change and its importance.  

Conditions for spontaneity in terms of S and G.Relationship between G,H, T and S. 

 

Unit – IVAROMATIC COMPOUNDS                (12Hrs) 

Aromaticity, Huckle’s rule.  Mechanism of nitration, halogenations, alkylation, acylation and 

sulphonation of benzene. Heterocyclic chemistry-preparation and properties of pyrrole, furan, 

thiophene and pyridine. 

 

Unit-V  STEREO CHEMISTRY       (12Hrs) 

Elements of symmetry, cause of optical activity, Isomerism of tartaric acid racemisation and resolution.  

Geometrical isomerism, keto-enol tautomrrism, conformation of n-butane. 

 

Total No of Periods: 60 

 

References 

 Text Book of Allied Chemistry  by Dr. Veeraiyan 

 Allied Chemistry I& II by Venkatashwarn , Vaidhyanathan and Ramaswamy 

 

 

 

  



 

Subject Code: 

HBBT19B01 

Subject Name : CELL BIOLOGY & GENETICS L T  P C 

Prerequisite:  Nil 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

To recollect the knowledge on prokaryotic and eukaryotic cells, cell division and cell organelles. To understand 

transport mechanism across cell membrane. To learn the basics of cell signaling through binding of a ligand to its 

receptor. 

COURSE OUTCOMES (COs) : Upon completion of this course, the students 

CO1 Would have deeper understanding of cell at structural and functional level. 

CO2 Would have broad knowledge on the molecular interaction between cells and signal transduction 

and hormonal signaling 

CO3 Would demonstrate a clear understanding of the  

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO3 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 M H H      

CO2 M H H      

CO3 M H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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--------------------------------------------------------------------------------------------------------- 
HBBT19B01                            CELL BIOLOGY & GENETICS                    L   T  P  C                         

                                                                                                                                           3    1    0   4 

---------------------------------------------------------------------------------------------------------- 
 

UNIT I:CELLS AND ORGANELLES        12Hrs 

 

Cells and organelles, Functions of membranes, models of membrane architecture, transport across 

membranes – simple diffusion, facilitated diffusion through carrier proteins and channel proteins, active 

transport, energetics of  transport, Cell division in prokaryotes and eukaryotes (mitosis and meiosis), 

Cell cycle, and cell cycle regulation.              
 

UNIT II: ENDOMEMBRANE SYSTEMS AND PEROXISOMES 12Hrs 

 

Structure of  ER and glogi complex; Role of ER and golgi complex in protein glycosylation, secretary 

pathways, protein trafficking, exocytosis, endocytosis, coated vesicles in cellular transport processes; 

Lysosomes and cellular digestion. Role of plant vacuole and peroxisomes.  
 

UNITIII:SIGNALTRANSDUCTION 12Hrs 

Signal transduction through messengers and receptors. Chemical signals and cellular receptors; G- 

Protein linked receptors, protein kinase associated receptors, hormonal signaling 

 

UNIT IV: MENDELIAN LAWS OF INHERITANCE      12Hrs 

Mendelian laws of inheritance, composition of chromatin, Prokaryotic and Eukaryotic genome 

organization, Different types of chromosomes (polytene and lamp brush chromosome, giant 

chromosomes), sex determination inanimals.Non-disjunction of X chromosomes,linkage and crossing 

over.                                                                                                        

 

UNIT V: GENETIC DISORDERS          12Hrs 

Genetic disorders:Autosomal dominant disorders, sex linked inheritance,Multiple alleles ABO blood 

groups, Rh incompatibity,Principles of Hardy Weinberg law-Gene frequency, genotype frequency.                                                                                            

 

Total no of periods = 60 

 

References/ Text books 

 

 Cell Biology, De Roberties& De Roberties, Blaze publishers & Distributors Pvt. Ltd., New 

Delhi, 2001.  

 Molecular cell Biology (III rd Edition), Harvey Lodish, David Baltimore et al., W.H. Freeman, 

2000.  

 Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, 2007. Molecular Biology of the 

Cell, Fifth edition. Garland Science. 

 Hartl L D and Jones B, Analysis of genes and genomes, 3rd Edition, Jones and Bartlett 

Publishers, 1994. 

 Principles of Genetics. 8th edition by Gardner, Simmons and Snustad. 2002. 

 

 

 

 



Subject Code: 

HBBT19B02 

Subject Name : FUNDAMENTALS OF COMPUTERS L T  P C 

Prerequisite:  Nil 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

To understand the basic concept and aspect of computer science like problem solving, an essential skill for life. To 

study the design, development and analysis of software and hardware used to solve problems in a variety of 

business, scientific and social contexts. 

COURSE OUTCOMES (COs) : Upon completion of this course, the students 

CO1 To have basic understanding about the computer and its essential features 

CO2 To get the knowledge of software and internet uses and advantages 

CO3 Studying C Language and array.  

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 P08 PO9    

CO1 L L L L M L H L M    

CO2 L L L L M L H L M    

CO3 L L L L M L H L M    

COs / PSOs PSO1 PSO2 PSO3      

CO1 M H H      

CO2 M H H      

CO3 M H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 

   

C
at

eg
o

ry
 

   

B
as

ic
 S

ci
en

ce
s 

En
gi

n
ee

ri
ng

 S
ci

en
ce

s 

H
u

m
an

it
ie

s 
an

d
  

So
ci

al
  S

ci
en

ce
s 

P
ro

gr
am

 C
o

re
 

P
ro

gr
am

 E
le

ct
iv

es
 

O
p

en
 E

le
ct

iv
es

 

P
ra

ct
ic

al
 /

 P
ro

je
ct

 

In
te

rn
sh

ip
s 

/ 

Te
ch

n
ic

al
 S

ki
ll 

So
ft

 S
ki

lls
 

   

   
 

        

 

 

 

 

 

 



--------------------------------------------------------------------------------------------------------- 
HBBT19B02                      FUNDAMENTALS OF COMPUTERS              L   T  P  C                    

                                                                                                                             3    1    0    4 

--------------------------------------------------------------------------------------------------------- 
 

UNIT I :INTRODUCTION TO COMPUTER              12Hrs 

 

Introduction to Computer  – Characteristics Of Computer – Evolution Of Computer – Computer 

Generation – Classification Of Computer – Basic Computer Organization – Number System. 

 

UNITII: COMPUTER SOFTWARE                  12Hrs 

software -types of software – software development steps- operating system – dos- introduction -dos 

commands. 

UNIT III: COMPUTER COMMUNICATION AND INTERNET INTERNET  12Hrs 

 
Internet Basic – IP Addressing – Domain & Host name – Types of Serves – DNS – WWW – Internet. 

 

UNIT IV: C LANGUAGE OVERVIEW OF C                  12Hrs 

 

 Constants, Variables &Data Types -Operators & Expression – Managing Input & Output Operators – Decision 
Making – Branching and Looping. 

UNIT V: C Language array         12Hrs 

 

 Pointer-Handling  Of character stings – User Defined Functions- Definitions – Declaration – Call by Reference -

call by value – Structure- Union –File Handling. 

Total no of periods = 60 
 

TEXT BOOK: 

 Ashok  N.Kamthane, computer programming pearson education  (India) (2008) 

 Behrouz A.Forouzan& Richard  F. Gilbag “A structural programming Approach using C. IInd edition 

Brooks cole Thomson Leaning publication (2007)  

 

 

 

 

 

 

 

 

 



 

Subject Code: 

HBBT19BL1 

Subject Name : CHEMISTRY LAB L T  P C 

Prerequisite: Chemistry 0 0 3 2 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 To learn and understand the principles behind the qualitative and quantitative estimation of molecules 

COURSE OUTCOMES (COs) : Students will acquire knowledge about 

CO1 Basic chemistry calculations and general chemical reactions for the identification of different 

molecules.  

CO2 Quantitative estimation  of different important molecules  

CO3 Understanding of various analysis process and instruments used for estimation 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO

1 

PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 M L M H H H L M M    

CO2 M L M H H H L M M    

CO2 M L M H H H L M M    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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--------------------------------------------------------------------------------------------------------- 

HBBT19BL1                             Chemistry Lab             L   T  P  C                       0    0    3    1 

---------------------------------------------------------------------------------------------------------

     

I. Acidimetry 

1. Estimation of sodium hydroxide - standard sodium carbonate. 

2. Estimation of bicarbonate and carbonate in a mixture 

II. Permanganometry 

1. Estimation of oxalic acid - standard - Mohrs salt or ferrous sulphate. 

2. Estimation of calcium 

3. Estimation of sodium nitrite-std. Oxalic acid. 

4. Estimation of ferric ion. 

 

III. Complexometry 

1. Estimation of zinc or magnesium using EDTA. 

2. Estimation of zinc using potassium ferro cyanide. 

3. Estimation of temporary and permanent hardness of water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



II SEMESTER 

----------------------------------------------------------------------------------------------------
PART-II : TAMIL/HINDI/FRENCH -PAPER II             L   T  P  C                    3    0   0   3 

--------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 

 

 

 



---------------------------------------------------------------------------------------------------------------------- 

                                         ENGLISH – Paper II                 L   T  P  C          3    0   0   3 

----------------------------------------------------------------------------------------------------------------------- 

 

 

 



 
 

 

 

 



Subject Code: 

HBCH19BA2 

 Subject Name : CHEMISTRY-II L T P C 

 Prerequisite: Chemistry 3 1 0 4 

 L : Lecture T : Tutorial   P : Project   C: Credits  

 OBJECTIVE : 

 To understand the concept and principle of advanced chemistry and its application in various field.   

 COURSE OUTCOMES (COs) : End  of course students will able to  

CO1  Study of photochemistry and electrochemistry and phase rules and its application 

CO2  Understanding the concept of nomenclature and bonding capacity and stability of molecules in 
co-ordination chemistry and also know the polymer chemistry  

CO3  Gaining knowledge about air pollution and  of basic of aminoacids 

 Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 M M H M M M L M H    

CO2 M M H M M M L M H    

CO3 M M H M M M L M H    

COs / PSOs PSO1 PSO2  PSO3      

CO1 H H  H      

CO2 H H  H      

CO3 H H  H      

 H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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---------------------------------------------------------------------------------------------------------------------- 

HBCH19BA2                 CHEMISTRY-II                             L   T  P  C                    3 10 4  

----------------------------------------------------------------------------------------------------------------------- 

Unit – I           (12 Hrs) 

Photochemistry: laws in photochemistry, quantum yield, H2-CI2 reaction, Photosynthesis, 

phosphorescence, fluorescence, chemiluminescence and photosensitization.   

Phase rule: Definition of terms in it.  Water system, reduced phase rule and its application to simple 

eutectic system.  Freezing mixtures. 

 

Unit- II           (12Hrs) 

Electrochemistry: Ionic equilibria, strong and weak electrolytes, acid-base, common ion effect, PH, 

buffer solution and buffer action, buffers in biological systems, salt hydrolysis. 

Galvanic cells: EMF standard electrode potentials reference electrodes, electrochemical series and its 

applications.  Cell reactions and calculation of EMF.  Lead storage cell.  Corrosion and its prevention. 

 

Unit – III           (12Hrs) 

Co-ordination chemistry: Nomenclature, Werner, Sidgwick and Pauling theories of metal – ligend 

bonding-stability - chelates applications of complexes in qualitative and volumetric analyses-

geometrical isomerism of four coordinated complexes. 

Principles of qualitative analysis and volumetric analysis: concept of solubility product common ion 

effect, its application in qualitative and volumetric analyses – principles of acid – base and redox 

titrations. 

 

Unit – IV           (12Hrs) 

Polymer Chemistry: types of polymerization - addition and condensation, thermosetting and 

thermoplastics – rubber, natural and synthetic fibers nylon – 6 and 66, polyesters, PE, PVC, Poylvinyl 

acetate. 

Air pollution: pollution due to automobile fuels – green house effect – SO2 emission and acid rain 

depletion of ozone and its consequences. Environmental pollution by plastics. 

Unit-V            (12Hrs) 

Sulpha drugs: preparation and uses of sulphanilamide, sulphaguanidine and sulphathiozole.  Source and 

uses of penicillin, chloromycetin and streptomycin (structural elucidation not needed). 

Amino acids: Classification and sources of amino acids, preparation and properties of glycine, 

zwitterion structure, isoelectric point. 

 

Total No of Periods: 60 

References 

 Text Book of Allied Chemistry  by Dr. Veeraiyan 

 Allied Chemistry I & II by Venkatashwarn , Vaidhyanathan and Ramaswamy 

 

 

 

 



Subject Code: 

HBBT19B03  

Subject Name : BIOMOLECULAR CHEMISTRY L T P C 

Prerequisite: Chemistry 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 To develop understanding and provide scientific basics of the life processes at the molecular level and 
explain the structure, function and inter-relationships of Biomolecules. 

COURSE OUTCOMES (COs) : End  of course students will able to  

CO1 Understand the structure, organization and classification of biomolecules such as 

carbohydrates, proteins, lipids, vitamins and minerals. 

CO2 Understand the distribution and biological importance of various biomolecules to understand 

their functions and role in life processes. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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----------------------------------------------------------------------------------------------------------------------

HBBT19B03                              BIOMOLECULAR CHEMISTRY   L   T  P  C     3    1 0     4 

----------------------------------------------------------------------------------------------------------------------  

UNIT - I:Carbohydrates         (12hrs) 

Structure and properties of mono, di,oligo and polysaccharides, complex carbohydrates. storage 

polysaccharides: Starch and Glycogen; Structural polysaccharides: Cellulose and Chitin; A brief 

account of structure and function of mucopolysaccharides/ Glycosaminoglycans  (Hyaluronic acid, 

Chondroitin sulphate), glycoproteins. 

 

UNIT II : Amino acids and Proteins        (12hrs) 

Structure, classification and properties of amino acids; Peptide bond – nature and characteristics, 

Classification and organization of proteins: – primary, secondary, tertiary and quaternary structure of 

proteins  

 

UNIT III: Lipids           (12hrs) 

Classification, structure, physical and chemical properties of fatty acids, Generalaccount of structure 

and function of triacylglycerols, phospholipids, glycolipids, sphingolipids,Cerebrosides  lipoproteins 

and steroids. 

 

UNIT IV : Nucleic acids          (12hrs) 

Nature of genetic material, structure of purine and pyrimidine, nucleotide. Composition of DNA and 

RNA-Watson crick model of DNA. Types of nucleic acid (DNA and RNA). Properties of nucleic acid. 

 

UNIT V: Enzymes          (12hrs) 

Introduction and applications of secondary metabolites like Alkaloids, Flavonoids and terpenes(each 

any five) 

              

Total No of Periods: 60 

 

References: 

 Lehninger Principles of Biochemistry. Michael M. Cox, 2008. Fifth Edition, W. H. Freeman 

publishers. 

 Principles of Biochemistry.  Albert Lehninger, David L. Nelson, Voet Donald, Judith G.Voet 

and Charlotte W.Pratt., 2008.  John Wiley and sons, Inc., New Jersey. 

 Biochemistry, 5th edition.  Jeremy M Berg, John L Tymoczko, and LubertStryer, 2002. W H 

Freeman publishers, New  York. 

 

 

 

 

 

 

 

http://www.whfreeman.com/
http://www.whfreeman.com/


Subject Code: 

HBBT19B04 

Subject Name :Molecular Biology  L T  P C 

Prerequisite:  Biochemistry & Microbiology 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE: 

 To understand the mechanism of replication, transcription and translation. To deeply learn the 

molecules involved in synthesis of DNA, RNA and proteins. 

COURSE OUTCOMES (COs) : By doing this course students will 

CO1 Acquire basic fundamental knowledge and explore skills in molecular biology and become 

aware of the complexity and harmony of the cells. 

CO2 Emphasize the molecular mechanism of DNA replication, repair, transcription, and protein 

synthesis and gene regulation in various organisms. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

COs / 

PSOs 

PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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---------------------------------------------------------------------------------------------------------------------------- 

HBBT19B04                           MOLECULAR BIOLOGY         L   T  P  C       3    1   0    4 

--------------------------------------------------------------------------------------------------------------------------- 

  

UNIT I:INTRODUCTION                        9 Hrs 

DNA structure, RNA structure, organization of the bacterial chromosome, organization of eukaryotic 

chromosome, chromosome duplication and segregation, Mechanisms of DNA polymerase, types of 

DNA polymerases, replicon model, eukaryotic replication, role of telomeres and telomerase.  

        

UNIT II:MUTATION, REPAIR AND RECOMBINATION                              9 Hrs 

Replication errors and their repair, proofreading, mismatch repair, Mutagens, repair of DNA damage – 

photo reactivation, base excision repair, homologous recombination, Holliday model, transposition- 

transposase – replicative transposition, non-replicative transposition.  

           

UNIT III:TRANSCRIPTION AND SPLICING       9 Hrs 

Types of  RNA polymerases, Bacterial promoters, sigma factor, transcription mechanism in 

prokaryotes, rho dependent and independent termination , eukaryotic transcription, TATA element, 

TBP, RNA processing, RNA polymerase I and III promoter, mechanism of splicing in brief, inhibitors 

of transcription.    

     

UNIT IV: TRANSLATION AND GENETIC CODE                                         9 Hrs 

mRNA, Open reading frame, Shine-Dalgarno sequence, 5’, 3’ modifications of eukaryotic mRNAs, 

role of tRNAs, tRNAcharging, tRNAsynthetases, structure of ribosome, mechanism of translation, 

eukaryotic translation factors, peptide bond formation, Degeneracy of the Genetic Code, Wobble base 

pairing, inhibitors of translation      

 

UNIT V: GENE REGULATION                                                                       9 Hrs 

Prokaryotes – activators and repressors, Lac operon, trp, Eukaryotes – Homeodomain proteins, Zn 

containing DNA-binding domains, leucind zipper motifs, helix – loop helix proteins, DNAmethylation. 

        

 

Total no of Hours: 45 

TEXT BOOK 

 Molecular Biology of the Gene, 5th Edition, Watson et al., Pearson Education. 

 Molecular biology by David freifelder 

 

REFERENCE BOOKS 

 Molecular biology- Baltimore 

 Molecular biology- Lodish 

 

 



Subject 

Code: 

HBBT19BL2 

Subject Name :BIOCHEMISTRY LAB L T  P C 

Prerequisite: Chemistry 0 0 3 1 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 To learn and understand the principles behind the qualitative and quantitative estimation of 
biomolecules 

COURSE OUTCOMES (COs) : Students will acquire knowledge about 

CO1 Basic Biochemistry qualitative analysis of carbohydrates 

CO2 Qualitative analysis  of proteins and amino acids 

CO3 Qualitative analysis of lipids and steroids 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H M H H H H L H M    

CO2 H M H H H H L H M    

CO2 H M H H H H L H M    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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---------------------------------------------------------------------------------------------------------------------------- 

  HBBT19BL2                            BIO CHEMISTRY LAB   L   T  P  C                0    0  3 1 

--------------------------------------------------------------------------------------------------------------------------- 

 

I. QUALITATIVE ANALYSIS CARBOHYDRATES 

  1. Analysis of Monosaccharides 

  2. Analysis of Disaccharides 

  3. Analysis of Polysaccharides 

 

II. QUALITATIVE ANALYSIS PROTEINS & AMINOACIDS 

1. Analysis of  Egg Albumin 

2. Analysis of Casein 

3. Analysis of Peptone 

4. Analysis of  Gelatin 

 

III. QUALITATIVE ANALYSIS  LIPIDS 

  1. Test for Sterols  

  2. Test for lipids  

TEXT BOOKS AND REFERENCES 

1. Practical  biochemistry  byKeith Wilson and John walker 2005 

2. An introduction to practical biochemistry Plummer,Tata-mcgraw Hill1987 

 

  



SEMESTER III 

 

Subject Code: 

HBBT19B05 

Subject Name :INSTRUMENTATION METHODS AND ANALYSIS L T  P C 

Prerequisite: Electronics & Electrical 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE:   

 To impart adequate knowledge of scientific understanding of the basic concepts in instrumentation used in 

Biotechnology and also to impart a basic understanding about the biophysical phenomenon involved 

physiological systems. 

COURSE OUTCOMES (COs) : At the end of this course the students would be able to 

CO1 Understand the skills in advanced methods of separation and analysis 

CO2 Acquire  practical experience in selected instrumental methods of analysis 

CO3 Develop skills of students in instrumentation and biological techniques and biophysical behavior of 
bio molecules 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 M L H H H L L L H    

CO2 M L H H H L L L H    

CO3 M L H H H L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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----------------------------------------------------------------------------------------------------------------------------

HBBT19B05     INSTRUMENTATION METHODS AND ANALYSIS    L   T  P  C        3    1   0   4 

--------------------------------------------------------------------------------------------------------------------------- 

  

UNIT I: SPECTROSCOPY - I & THERMAL METHODS                                                      9Hrs 

Introduction to principles and applications of spectroscopic methods – UV-Vis, IR, Fluorescence 

&Phosphorescence ORD, CD, DSC  

 

UNIT II: SPECTROSCOPY - II & DIFFRACTION                          9Hrs 

Introduction to principles and applications of spectroscopic methods ESR, AAS, AFS, AES, Mass 

spectometry, NMR, XRD 

 

UNIT III: MICROSCOPY – TECHNIQUES                                                                             9Hrs 

Introduction to principles and applications of Microscopic methods Polarised light microscopy, phase 

constrast microscopy, interference microscopy, Fluorescence microscopy, confocal microscopy, 

electron microscopy - TEM, SEM 

 

UNIT IV: CHROMATOGRAPHY & CENTRIFUGATION                                                   9Hrs 

Introduction to principles and applicationsChromatography - adsorption, affinity, partition - GLC, GC, 

HPLC, TLC, HPTLC, RPC.  

 

UNIT V:ELECTROPHORETIC – TECHNIQUES                     9Hrs 

Introduction to principles and applications of Electrophoresis of proteins and nucleic acids -1D & 2D 

gels, SDS-PAGE, Agarose gel electrophoresis, Western Blotting, Gel documentation 

 

 

         Total no of Hours: 45 

REFERENCES 

 

 Principles of Instrumental Analysis, Skoog DA, Thomspon Brooks and Cole, 5th Edition 

 Instrumental Methods of Chemical Analysis, Chatwal GR, Himalaya Publishing House 

 Instrumental Methods of Chemical Analysis, Sharma BK, Krishna Prakashan Media Pvt Ltd 

 Instrumental methods of analysis by Willard, Merit Dean & Settle, CBS Publishers and  

Distributers, 6th Edition 

 

 

 

 

 

 

 

 

 



Subject Code: 

HBMA19BA3 

Subject Name :BIO STATISTICS-I L T  P C 

Prerequisite: Basic maths  3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE:   

 The goal of biostatistics is to disentangle the data received and make valid inferences that can be used to 

solve problems in public health. Biostatistics uses the application of statistical methods to conduct research 

in the areas of biology, public health, and medicine. 

COURSE OUTCOMES (COs) : At the end of this course the students would be able to 

CO1 Gaining knowledge about the basic concept, importance, scope and limitations of biostatistics 

CO2 Study and understand the concept of correlation and measures of central tendency 

CO3 Understand the problems based on probabilities and various distribution concepts. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO

4 

PO5 PO6 PO7 PO8 PO9    

CO1 H M H M H H H M M    

CO2 H M H M H H H M M    

CO3 H M H M H H H M M    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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-------------------------------------------------------------------------------------------------------------------------- 

  HBMA19BA3 BIO STATISTICS-I                        L   T  P  C                               3 1   0  4 

 

-------------------------------------------------------------------------------------------------------------------------- 
 

UNIT I: INTRODUCTION TO STATISTICS       9 Hrs 

Statistics – Definition of Statistics – Importance and Scope of Statistics – Limitations of Statistics – 

Diagrammatic representation of Data – Bar diagrams – Pie diagrams – Histogram – Frequency polygon and 

Frequency valve – Pictogram. 

UNIT II:  MEASURES OF CENTRAL TENDENCY      9 Hrs 

Mean – Median & Mode – Geometric mean & Harmonic Mean – Weighted Arithmetic Mean – Measures of 

dispersion – Range – Quartile Deviation – Mean Deviation – Standard Deviation - Coefficient of Variation. 

UNIT III : CORRELATION                        9 Hrs

 Concept of linear correlation between two variables - Scatter diagram - Karl person’s formula for 

correlation coefficient - spearman’s rank correlation - Calculation of correlation coefficient from ungrouped data 

(Simple problems). 

UNIT IV: PROBABILITY         9 Hrs 

Definition of Random Experiment - Sample Space – Events: Mutually exclusive events - Exhaustive events - 

Dependent events and Independent events - Mathematical and Statistical definition of probability - Theorems of 

addition and multiplication laws of Probability (Without proof) - Conditional probability (Simple problems). 

UNIT V: DISCRETE PROBABILITY DISTRIBUTIONS     9 Hrs 

Concept of probability mass function and probability density function: Binomial distribution - Poisson 

distribution - Mean and variance - Properties of these distributions (Without proof) (Simple problem) 

 

Total no of Hours: 45 

REFERENCE BOOKS:   

 

1) Gupta S.C., Kapoor V.K., Fundamentals of Mathematical Statistics, S.Chand& Co., (2007). 

2) Robert M. Leekley., Applied Statistics for Business and Economics, Taylor & Francis, S.Chand 

Publishing Co., (2015). 

3) Arora P.N., Business Statistics, S.Chand& Co., (2007). 

4) Sharma J.K., Business Statistics, Vikas Publishing., (2016). 

5) Veerarajan T., Probability, Statistics and, Random Processes, Tata McGraw Hill Publishing Co., (2008). 

6) Singaravelu, Probability and Random Processes, Meenakshi Agency, (2017).  

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

  

Subject Code:  

HBBT19B06 

Subject Name :   ENZYMOLOGY L T  P C 

Prerequisite: Nil 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 To enable the students to learn enzyme reactions and its characteristics along with the 
production and purification process: To know the industrial applications of enzymes. 

COURSE OUTCOMES (COs) :  End  of course students will able to 

CO1 Understand the generalproperties and classification of enzymes and its reactions will 

be the key step in to proceed towards various concepts in biotechnology, the 

theoretical aspects of kinetics will provide the importance and utility of enzyme 

kinetics towards research. 

CO2 The process of immobilization has been increased steadily in food, pharmaceutical and 

chemical industries and thus this study will provide simple and easy method of 

implementation. 

CO3 Understanding of detoxification process and application of enzyme immobilization 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

COs / 

PSOs 

PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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HBBT19B06       ENZYMOLOGY                                             L   T  P  C     3    1   0    4 

-------------------------------------------------------------------------------------------------------------------------- 

 

UNIT I: INTRODUCTION TO ENZYMES      9 Hrs 

Classification, nomenclature and general properties like effects of pH, substrate and temperature on 

enzyme catalysed reactions. Extraction, Isolation and purification of enzymes by precipitation, 

centrifugation, chromatography and electrophoresismethods.      

      

 

UNIT II : ENZYME KINETICS (STEADY STATE) 9 HrsMichaelis-Menten Kinetics, 

determination of Km value and studying kinetics using Lineweaver Burke plot, Eadie-Hofstee and 

Hans Woofe equations – enzyme inhibitors.         

  

UNIT III  :ENZYME SPECIFICITY        9 Hrs 

 Evidence for enzyme substrate complexes, Enzyme inhibition - competitive, Non competitive, 

Uncompetitive (Concepts with example); nucleophile and electrophile attack, role of metal ions in 

enzyme catalysis, mechanisms of enzyme action (lysozyme, chymotrypsin).   

      

UNIT IV : ENZYME ACTIVATORS        9 Hrs 

 Active site determination, regulation of enzymes, allosteric interactions and product inhibition –

coenzyme, isozymes and metallozymes , clinical and industrial applications of enzyme immobilization, 

enzyme engineering.      

 

UNIT V : DETOXIFICATION         9 Hrs 

Phase I and Phase II enzymes, enzymes of detoxication. Carcinogenesis, characteristics of cancerous 

cells, agents promoting carcinogenesis;  free radicals in biological system, antioxidants.   

      

Total no of Hours : 45 

 

REFERENCE 

 

 Fundamentals of Enzymes, Treur Palmer, Prentice Hall Publications. 

 Enzymes by Dixon and Webb Immobilized Enzymes, Messing 1988. 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

  

Subject Code:  

HBBT19B07 

Subject Name :   HUMAN PHYSIOLOGY L T  P C 

Prerequisite: Nil 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 It provides a thorough understanding of normal body function, enabling more effective 
treatment of abnormal or disease states. We use innovative teaching methods to enhance our 
teaching. 

COURSE OUTCOMES (COs) :  End  of course students will able to 

CO1 Gas exchange between tissues and the blood is an essential function of the circulatory 

system. Thus, Understanding the circulatory and respiratory system, whose function is 

to obtain oxygen and discharge carbon dioxide, work in tandem. 

CO2 Understanding the  importance of digestive system in breaking down food into 

nutrients, which the body uses for energy, growth, and cell repair and excretory 

system for waste removal from the body 

CO3 Understanding the system of endocrine and nervous system.  

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

COs / 

PSOs 

PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 

  C
at

eg
o

ry
 

   

B
as

ic
 S

ci
en

ce
s 

En
gi

n
ee

ri
ng

 

Sc
ie

n
ce

s 

H
u

m
an

it
ie

s 

an
d

  S
o

ci
al

  

Sc
ie

n
ce

s 
P

ro
gr

am
 C

o
re

 

P
ro

gr
am

 

El
ec

ti
ve

s 

O
p

en
 E

le
ct

iv
es

 

P
ra

ct
ic

al
 /

 

P
ro

je
ct

 
In

te
rn

sh
ip

s 
/ 

Te
ch

n
ic

al
 

Sk
ill

 
So

ft
 S

ki
lls

 

   

   
 

        



-------------------------------------------------------------------------------------------------------------------------- 

 HBBT19B07                            HUMAN PHYSIOLOGY     L   T  P  C  3    1    0   4 

-------------------------------------------------------------------------------------------------------------------------- 

 

UNIT-I: RESPIRATORYSYSTEM       9 Hrs 

 Components of transport of Oxygen and Carbon dioxide, Role hemoglobin in transport. Mechanism of 

respiration, Chloride shift, Bhor’s effect.  

 

UNIT-II: CIRCULATORY SYSTEM:       9 Hrs 

Introduction, function, types, of Circulatory organ. Design of Blood vessels, Blood Flow, blood pressure, 

Cardiac muscle, ischemic disease.          

 

UNIT-III:DIGESTIVE SYSTEM        9 Hrs 

Components of Digestive system, Digestion, absorption of carbohydrates, protein, lipids. Mechanism of 

HCL formation, Role of various enzymes involved in digestive process 

 

UNIT-IV:EXCRETORY SYSTEM9 Hrs 

 Structure and function of kidney, Mechanism of urine formation, Glomerular filtration rate (GFR).  

 

UNIT-V: ENDOCRINE AND NERVOUS SYSTEM 9 Hrs 

Brief outline of various endocrine glands and their secretion, physiological role of hormones. Nervous 

system - Brain, spinal cord, nerve cells, and nerve fibers. Synapse, chemical and electrical synapses, 

nerve impulses, action potential and neurotransmission.  

 

Total no of Hours : 45 

 

 

REFERENCE : 

 

 Human physiology, 2nd edition- BJ Mejer, HS Meij, AC Meyer, AITBs publishers abd 

distributers.  

 A Hand Book of Basic Human physiology- K. Saradhasubramanyam, S. Chand & Co., Ltd.  

 Guide to physiology- Y. Rajakshmi, S. Chand & Co., Ltd.  

 

 

 

 

 

 

 



Subject Code: 

HBBT19B08 

Subject Name : Recombinant DNA technology L T  P C 

Prerequisite:  Biochemistry & Microbiology 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE: 

 To understand the uses of enzymes in recombinant technology. To learn about cloning and 

expression vectors and its role in various biological processes. 

COURSE OUTCOMES (COs) : By doing this course students will 

CO1 Acquire basic fundamental knowledge in recombinant DNA technology and cDNA library 

construction 

CO2 To know about the various vectors and techniques used in recombinant technology and its 

application in diverse platform 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

COs / 

PSOs 

PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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-------------------------------------------------------------------------------------------------------------------------- 

 HBBT19B08    RECOMBINANT DNA TECHNOLOGY     L   T  P  C       3    1   0    4 

-------------------------------------------------------------------------------------------------------------------------- 

 
 
UNIT I:ENZYMES IN RECOMBINANT DNA TECHNOLOGY    9 Hrs 

Restriction Endonucleases, Cohesive and blunt end ligation, linkers and adaptors, homopolymer tailing, 

double digestion, Klenow enzyme, T4 DNA polymerase, Polynucleotide kinase, alkaline phosphatase, 

Hybridization techniques: Southern, Northern and colony hybridization. 

 

UNIT II:PROPERTIES OF CLONING VECTORS      9 Hrs 

Plasmid vectors : PBR 322 and PUC19, Bacteriophage vectors : Insertion and replacement vectors, 

Cosmids, Expression vectors, Methods for introducing DNA into cells, Transformation, Selection of 

recombinants, alpha complementation, replica plating.                                                                 

 

UNIT III:  YAC AND BAC VECTORS        9 Hrs 

Construction of Genomic and cDNA Libraries, partial digests, synthesis of cDNA from mRNA, Choice 

of vectors, characterization of plasmid clones. 

   

UNIT IV: PRINCIPLES OF DNA SEQUENCING      9 Hrs 

Sanger’s method, Maxam and Gilbert method. Automated DNA sequencing, PCR, Types of PCR: 

multiplex, RT-PCR, nested, touch-down, Applications of PCR, Principle of SiRNA technology.  

  

 

UNIT V:  RECOMBINANT PROTEIN EXPRESSION      9 Hrs 

Insulin, Human Growth Hormone, Hepaptitis B viral vaccine, Use of Fusion Proteins to aid in 

Recombinant Protein Purification.  

 

Total no of Hours : 45 

 

 

REFERENCES :  

 

 Principles of Gene Manipulation. S.B. Primrose, R.M. Twyman and R.W.Old; 6th Edition, 

S.B.University Press, 2001. 

 Gene Cloning by T.A Brown.  

 From Genes to Genomes- Concepts and Applications of DNA Technology Dale JW and von 

Schantz M 

 Recombinant DNA, Third Edition, Watson, Caudy, Myers, Witowski. 

 

 

 

 

 

 



----------------------------------------------------------------------------------------------------------------------- 

      HBMG17L01                        SOFT SKILLS-I        L   T  P  C            1   0    3  2 

 -------------------------------------------------------------------------------------------------------------------- 

 

 



 
 

 



Subject Code: 

HBBT19BL3 

Subject Name : INSTRUMENTATION METHODS AND ANALYSIS 

LAB 
L T  P C 

Prerequisite: Biochemistry Lab 0 0 3 1 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE: 

 To understand the standard operating procedures of various instruments. To analyze the 

different biomolecules present in the biological system using the analytical techniques.  

COURSE OUTCOMES (COs) : To train the students 

CO1 To have a practical hands on experience on Absorption Spectroscopic methods 

CO2 To acquire experience in the purification by performing chromatography 

CO3 To validate and analysis using various methods and techniques 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H M H H H H L H M    

CO2 H M H H H H L H M    

CO3 H M H H H H L H M    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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------------------------------------------------------------------------------------------------------------------------- 

HBBT19BL3  INSTRUMENTATION METHODS AND ANALYSIS LAB   L   T  P  C   0   0   3  1 

 -------------------------------------------------------------------------------------------------------------------------- 

  

1. Estimation of amino acids by formal titration.  

2. Estimation of ascorbic acid by titrimertic method using 2, 6-dichlorophenol indophenol.  

3. Determination of saponification value of edible oil.  

4. Determination of Acid number of edible oil.  

5. Iodine value of oil.  

6. Estimation of Protein by Biuret method  

7. Estimation of amino acids by ninhydrin method 

8. Paper chromatographic separation   

9. Chromatographic separation  

10. Thin layer chromatography. 

 

REFERENCE BOOK:    

 

 Practical biochemistry by Varley 

 Practical biochemistry by Keith Wilson and John walker 2005 

An introduction to Practical biochemistry Plummer, Tata-mcgraw Hill1987 

 

 

 

 

 

 

 

 

 

 

 

 

 



Subject Code: 

HBMA19BA4 

Subject Name :BIO STATISTICS-II L T  P C 

Prerequisite: BASIC MATHS  3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE:   

 The goal of biostatistics is to disentangle the data received and make valid inferences that can be used to 

solve problems in public health. Biostatistics uses the application of statistical methods to conduct research 

in the areas of biology, public health, and medicine. 

COURSE OUTCOMES (COs) : At the end of this course the students would be able to 

CO1 Understand the problems based on probabilities and various continuous distribution concepts 
mainly on normal distribution 

CO2 Gaining the knowledge of designing the experiments by one way and two way ANOVA methods 
and testing the hypothesis and its significance 

CO3 Understanding the index number and time series concept in  biostatistics 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H M H M H H H M M    

CO2 H M H M H H H M M    

CO3 H M H M H H H M M    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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-------------------------------------------------------------------------------------------------------------------------

HBMA19BA4                BIO STATISTICS-II                      L   T   P   C       3   1    0    4   

------------------------------------------------------------------------------------------------------------------------ 

UNIT  I :CONTINUOUS PROBABILITY DISTRIBUTIONS 9 HrsNormal distribution - Mean and 

variance - Properties of Normal distribution (Without proof) (Simple problems). 

 

UNIT II: TESTING OF HYPOTHESIS 9 HrsTests of Significance – Large Sample Tests – Mean – 

Proportions – Small Sample Tests – t, F, Chi-square Tests: Independence of Attributes, Goodness of 

Fit.        

UNIT III: DESIGN OF EXPERIMENTS 9 HrsAnalysis of Variance: One Way & Two-Way 

Classification – Design of Experiments – Randomized Block Design – Completely Randomized Block 

Design – Latin Square Design.            

UNIT IV: INDEX NUMBER9 Hrs 

Definition - Limitations and uses of Index numbers - Construction of index number by aggregate 

expenditure method and family budget method using Laspeyre’s - Paasche’s and Fisher’s Formula. 

   

UNIT  V: TIME SERIES9Hrs 

Meaning of Time series -  Various components of Time series: Trend, Seasonal, Cyclic and Random 

components - Methods of measuring Trend by (a) Graphical method (b) Moving average method. 

(Simple problems). 

 

         Total no of Hours: 45 

REFERENCE BOOKS:   

1) Gupta S.C., Kapoor V.K., Fundamentals of Mathematical Statistics, S.Chand& Co., (2007). 

2) Robert M. Leekley., Applied Statistics for Business and Economics, Taylor & Francis, S.Chand 

Publishing Co., (2015). 

3) Arora P.N., Business Statistics, S.Chand& Co., (2007). 

4) Sharma J.K., Business Statistics, Vikas Publishing., (2016). 

5) Veerarajan T., Probability, Statistics and, Random Processes, Tata McGraw Hill Publishing 

Co., (2008). 

6) Singaravelu, Probability and Random Processes, Meenakshi Agency, (2017).  

 

 

  



 

 

Subject Code: 

HBBT19B09 

Subject Name : INTERMEDIARY METABOLISM-I L T  P C 

Prerequisite:  Biochemistry & Microbiology 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE: 

 To describe, in quantitative terms, the chemical changes catalyzed by the component enzymes of the 

route; and to describe the various intracellular controls that govern the rate at which the pathway 

functions. 

COURSE OUTCOMES (COs) : By doing this course students will 

CO1 Understanding the basic concept of cell structure and its energetics. And also gaining 

knowledge of functions of cell organelles and its role in photosynthesis. 

CO2 Study the metabolism of carbohydrates and lipids and gaining information about 

metabolism pathways and biosynthesis of molecules 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

COs / 

PSOs 

PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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------------------------------------------------------------------------------------------------------------------------- 

HBBT19B09  INTERMEDIARY METABOLISM-I         L   T  P  C       3   10    4 

------------------------------------------------------------------------------------------------------------------------ 

 
UNIT I: BASIC CONCEPTS AND DESIGN     9 Hrs 

Different types of energy. Oxidation of carbon fuels. Structure of mitochondria, the mitochondrial 

respiratory chain, order and organization of  electron carriers, proton gradient, iron sulphur proteins, 

cytochromes and their characterization,  

 

UNIT II: BIOENERGETICS                                            9 Hrs 

Sequence of electron carriers, sites of ATP production, ATP synthetase.Electron transport chain and 

oxidative phosphorylation and its regulation. Inhibitors  and Uncouplers of ETC. 

 

UNIT III: PHOTOSYNTHESIS9 Hrs 

Structure of organelles involved in photosynthesis in plants, proton gradients and electron transfer in 

chloroplasts of plants differences from mitochondria, light receptors: chlorophyll, light harvesting 

complexes, photosystems I and II, their location, mechanism of quantum capture and energy transfer 

between photo systems, ferrdoxin, plastocyanin, plastoquinone and carotenoids, the Hill reaction, 

photophosphorylation, reduction of CO2, light and dark reactions, light activation of enzymes, 

regulation of photosynthesis.  

 

UNIT IV: CARBOHYDRATE METABOLISM      9 Hrs 

Uptake of carbohydrate in animals for catabolism, reactions, energetic and regulation of glycolysis, 

TCA cycle, its function in energy generation, reactions. Glucogenesis, glycogenolysis,Cori cycle, 

glyoxate cycle,Glyconeogenesis, and physiological significance of pentose phosphate pathway.  

 

UNIT V: LIPID METABOLISM  9 Hrs 

Uptake of lipids in animals, transport and hydrolysis of triglycerides, transport of fatty acids into 

mitochondria, Fatty acid oxidation: β-oxidation of saturated and unsaturated fatty acids ,Ketone bodies 

formation and utilization, biosynthesis of fatty acids: saturated and Un saturated fatty acids, 

biosynthesis and degradation of cholesterol. 

Total no of Hours: 45 

 

REFERENCES  

 Voet&Voet,(1995) Biochemistry: (2nd Ed) John Wiley and Sons.  

 Stryer, L (1992) Biochemistry (4 thEd.) W.H. Freeman & Co, NY.  

 Harpers (2003) Biochemistry: (26th Ed.) Lange 

  



Subject Code: 

HBBT19B10 

Subject Name :IMMUNOLOGY  L T  P C 

Prerequisite: Biochemistry & Microbiology 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits 

OBJECTIVE:  

 To understand the role of immune system, to gain knowledge on different lymphoid organs and types of 

immunity and immune responses produced. To acquire knowledge on development, maturation, 

activation and differentiation of T-cells and B-cells 

COURSE OUTCOMES (COs) : At the end of studying  this course students would be able to  

CO1 Acquire basic fundamental knowledge in the immune system 

CO2  Know about the different types of lymphoid organs and its functions  

CO3 Understand the pathological events due to wrong immune responses 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO3 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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------------------------------------------------------------------------------------------------------------------------- 

HBBT19B10        IMMUNOLOGY                                               L   T  P  C    3 1    0    4                                                                                                            

------------------------------------------------------------------------------------------------------------------------ 

 

UNIT I: INTRODUCTION       9 Hrs 

Components of innate and acquired immunity; Organs and cells of the immune system - primary and 

secondary lymphoid organs; antigens: chemical and molecular nature; haptens; adjuvants; types of 

immune responses; theory of clonal selection.       

 

UNIT II: CELLULAR RESPONSES      9 Hrs 

Development, maturation, activation and differentiation of T-cells and B-cells; T-Cell receptors; 

Functional T-cell subsets; Immunoglobulins: basic structure, classes, and functions; Generation of 

antibody diversity; Antigen processing and presentation: Monoclonal antibodies: Principle and 

Applications 

 

UNIT III: INFECTION AND IMMUNITY 9 Hrs 

Injury and inflammation; Immune responses to infections: Immune response to infectious agents: 

Viruses, bacteria, fungi and parasites; Cytokines secreted by Th1 and Th2 subsets; Complement; 

Immunosuppression, tolerance, Immune dysfunction and its consequence: Allergy and Asthma 

 

UNIT IV: IMMUNE DISORDERS AND IMMUNIZATION METHODS9 Hrs 

Hypersensitivity (Type I to IV); AIDS and Immunodeficiencies; Immunisation; Vaccines and types: 

Common vaccines for humans 

 

UNIT V: TRANSPLANTATION, TUMOR IMMUNOLOGY & AUTO IMMUNITY9 Hrs 

Transplantation: Different types of transplants; Mechanism of graft rejection; Tumor immunology : 

Tumor antigens, Immune response to tumors and tumor evasion; Autoimmunity, Autoimmune 

disorders and diagnosis 

Total no of Hours: 45 

REFERENCES: 

 

 Roitt's Essential Immunology, 12th Edition, Wiley-Blackwell., 2011. 

 Kuby J, Immunology, 5th edition, WH Freeman & Co., New York., 2003. 

 Janeway CA, Travers P, Walport M, and Shlomchik M. Immunobiology,  6th edition,  Garland 

Science., 2001. 

 Animated pictures & Videos : www.roitt.com 

 

 

 

 

http://www.roitt.com/


Subject Code: 

HBBT19B11 

Subject Name : MICROBIOLOGY                                  L T  P C 

Prerequisite: Nil 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 To understand the basic structure of microorganism such as bacteria, viruses, algae fungi and phage. 
To have a brief knowledge about the nutrition requirements and growth curve of bacteria and also 
to understand the various methods to control the Microbes. 
 

COURSE OUTCOMES (COs) : End of course students will able to 

CO1  Understand the principles of Microbiology with respect to various types of 
microbes  

CO2  Understand the basic structure and biochemical aspects of various microbes 
will be acquired  

CO3  Solve the problems in microbial infection and their control and its application 
in industries.  

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO3 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

CO4 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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--------------------------------------------------------------------------------------------------------------------------- 

HBBT19B11                                       MICROBIOLOGY                    L   T  P  C         3 1  0   4                                                                                                                                            

--------------------------------------------------------------------------------------------------------------------------- 

UNIT I: HISTORY OF MICROBIOLOGY   9 Hrs Germ theory of disease – Pasteur’s 

contribution and Koch’s contribution, Classification-systemic and numerical classification.Staining 

techniques –Simple staining, Gram staining, acid fast and capsule staining,Structure  andmorphology of  

prokaryotic cell.   

 

UNIT II: NUTRITIONAL REQUIREMENTS OF BACTERIA AND DIFFERENT MEDIA USED FOR 

BACTERIAL CULTURE9 Hrs 

Bacterial Growth – Bacterial growth curve, factors effecting bacteria growth - different modes of 

antibiotic action; aerobic and anaerobic bioenergetics and utilization of energy for biosynthesis of 

important molecules         

 

UNIT III: FUNGI - CLASSIFICATION OF FUNGI                                   9 Hrs 

Prevention of fungal growth-antifungal and sterilization, Study of Yeasts – morphology and 

reproduction of yeasts, and industrial application, Fungal enzymes of commercial importance and 

production of mammalian proteins from fungi.  

 

UNIT IV: VIRUS, CLASSIFICATION OF VIRUSES ON THE BASIS OF CAPSID 9 Hrs 

Virus - Structure of virus, Classification of viruses on the basis of capsid symmetry enveloped (Herpes 

virus), helical (TMV) and icosahedral (Polyoma viruses), lytic and lysogenic Cycles of bacteriphages, 

principle of plaque assay; Physical and chemical control of microorganisms; host-microbe interactions; 

anti-bacterial, anti-fungal and anti-viral agents, mode of action and resistance to antibiotics; clinically 

important microorganisms 

 

UNIT V:  INDUSTRIAL PROCESS OF BEVERAGES    9 Hrs 

Industrial process of beverages - enzymes - amino acid - organic acids - organic solvents - antibiotics.            

          

Total no of Hours: 45 

 

REFERENCES: 

        

 Michael J. Pelezar, J.R.E.C.S Chan, Noel R. Erieg,2005, “Microbiology “ TATA McGraw Hill, 

5thEdition 

 Anantha Narayan, C.K. JayaramPaniker, 2009, “Text Book of Microbiology” Orient Blackswan, 

7th. Edition 

 Joanne Willey, 2010. Prescott.s Microbiology, eighth edition, McGrawHill, Newyork. 

  



 

 

-----------------------------------------------------------------------------------------------------------------------                   

HBMG17L02    SOFT SKILLS-II                                               L   T  P  C    0   0   3   2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 
  



Subject Code: 

HBBT19BL5 

Subject Name :MICROBIOLOGY LAB L T  P C 

Prerequisite: Nil 0 0 3 2 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 To teach the basic concept involved in the sterilization, isolation and cultivation, identification  of 
microbes 

COURSE OUTCOMES (COs) : At the end of studying the course  

CO1  The students will know about good laboratory practice, this will help them to 
handle the microorganisms.  

CO2  They will familiar with cultural and morphological characteristics of microorganisms 
grown in pure culture.  

CO3  They will understand the practical knowledge of various biochemical phenomena by 
demonstrate the experiment, their applications and interpret the results. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H M H H H H L H M    

CO2 H M H H H H L H M    

CO3 H M H H H H L H M    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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----------------------------------------------------------------------------------------------------------------- 

HBBT19BL5                            MICROBIOLOGY LAB  L   T  P  C 

0    0   3    2 

---------------------------------------------------------------------------------------------------------------- 

1. Sterilization techniques-Autoclave, Hot air oven, Filter sterilization (lecture/demonstrations). 

2. Preparation of culture media (a) broth (b) Agar. 

3. Culturing of Microorganisms: Pure culture techniques: Streak plate, pour plate, spread plate method 

4. Differential media and selective media of bacteria.  

5. Enumeration of micro-organisms- Serial dilution plating 

6. Identification of microorganisms. (a) Staining techniques – Simple staining, Gram staining, Capsule 

staining, Endospore staining  

7. Motility of bacteria by Hanging drop method. 

  

TEXT BOOKS 

 

1. Monica Chessbrough(1999) Laboratory Manual in Microbiology(Vol  I & II)Cambridge 

University Press 

 

REFERENCE  BOOKS  

 

1. Cappucino (1999) Microbiology - A laboratory ManualBenjamin Cummings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Subject Code: 

HBBT19BL4 

Subject Name : Immunology Lab L T  P C 

Prerequisite:  Biochemistry Lab & Microbiology Lab 0 0 3 2 

L : Lecture T : Tutorial   P : Project   C: Credits 

OBJECTIVE: 

 To enable the students to understand the specificities of antibodies and mechanism of antibody diversity. 
To give laboratory training in different immunological and immune technological techniques. 

COURSE OUTCOMES (COs) : End of the course,  

CO1 The students would be aware of immune system cells and tissues 

CO2 The students would have knowledge on immunological /clinical tests 

CO3 The students would be able to isolate lymphocytes and monocytes 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H M H H H H L H M    

CO2 H M H H H H L H M    

CO3 H M H H H H L H M    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3  H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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-------------------------------------------------------------------------------------------------------------            

HBBT19BL4                       IMMUNOLOGY LAB   L   T  P  C                         0   0  3  2 

---------------------------------------------------------------------------------------------------------------- 

 

1. Identification of cells in a blood smear 

2. Identification of blood group 

3. Immuno diffusion  

4. Immunoelectrophoresis 

5. Testing for typhoid antigens by Widal test 

6.  Isolation of monocytes from blood 

  



Subject Code: 

HBBT19B12 

Subject Name : INTERMEDIARY METABOLISM-II L T  P C 

Prerequisite:  Biochemistry & Microbiology 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE: 

 To describe, in quantitative terms, the chemical changes catalyzed by the component enzymes of the 

route; and to describe the various intracellular controls that govern the rate at which the pathway 

functions. 

COURSE OUTCOMES (COs) : By doing this course students will 

CO1 The various biochemical processes responsible for the synthesis of proteins and amino 

acids (anabolism), and the breakdown of proteins by catabolism. 

CO2 Better understanding of how it generates and hydrolyzes DNA and RNA molecules and 

their components in the cell, in the processes of DNA replication, repair, recombination 

and turnover of DNA, transcription of RNA on DNA, and purine and pyrimidine synthesis 

and breakdown  

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

COs / 

PSOs 

PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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-------------------------------------------------------------------------------------------------------------------------- 

HBBT19B12   INTERMEDIARY METABOLISM-II    L   T  P  C                   3   1   0 4 

---------------------------------------------------------------------------------------------------------------------------- 

 

UNIT I:PROTEIN METABOLISM         9 Hrs 

Degradation of proteins, Oxidative, Non- Oxidative deamination and decarboxylation of amino acids, 

Urea Cycle and Creatinine formation.  

           

UNIT II: AMINO ACID METABOLISM -I        9 Hrs 

BioSynthesisof amino acids 

    

UNIT III:AMINO ACID METABOLISM -II  9 Hrs  

Degradation of  amino acids   

        

UNIT IV:NUCLEIC ACID METABOLISM  9 Hrs  

Biosynthesis and degradation of purine and pyrimidines nucleotides, inhibitors of nucleotides 

biosynthesis.    

        

UNIT IV: PORPHYRIN METABOLISM 9 Hrs 

Synthesis and degradation of  Porphyrin Metabolis 

 

Total no of Hours: 45 

 

 

REFERENCE 

 

 Biochemistry: (2nd ed.1995) Voet&Voet, John Wiley and Sons. 

 Biochemistry: ( 4th ed. 1992) Stryer, L., W.H. Freeman & Co, NY. 

 Harpers Biochemistry: (26th ed.). 

  



Subject Code: 

HBBT19B13 

Subject Name : CLINICAL BIOCHEMISTRY L T P C 

Prerequisite: Chemistry 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 To develop understanding and provide scientific basics of the life processes at the molecular level and inter-
relationships of biomolecules and their deviation from normal and their  consequences for interpreting and 
solving clinical problems. 

COURSE OUTCOMES (COs) : End  of course students will able to  

CO1 Understand the various metabolic reactions undergone by the bio molecules to understand 
their synthetic and degradative pathways. 

CO2 Understand the process of Biological oxidation involved in the energy production by burning 
the food materials. 

CO3 Understand the various diseases associated with the errors of metabolism of the bio 
molecules. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO3 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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-------------------------------------------------------------------------------------------------------------------------- 

HBBT19B13    CLINICAL BIOCHEMISTRY      L   T   P   C                3   1    0    4 

------------------------------------------------------------------------------------------------------------------------- 

  

UNIT-I: BASIC CONCEPTS OF CLINICAL BIOCHEMISTRY     9 Hrs 

A brief review of units and abbreviations used in expressing concentrations and standard solutions. 

specimen collection and processing (Blood, urine, faeces). Anti-coagulant preservatives for blood and 

urine. Transport of specimens.  

 

UNIT-II: DISEASES RELATED TO CARBOHYDRATE METABOLISM   9 Hrs 

Regulation of blood sugar, Glycosuria - types of glycosuria. Oral glucose tolerance test in normal and 

diabetic condition. Diabetes mellitus and Diabetic insipidus - hypoglycemia, hyperglycemia. Ketonuria, 

ketosis.  

 

UNIT-III: INBORN ERRORS OF METABOLISM INTRODUCTION   9 Hrs

 Clinical importance, phenyl ketonuria, cystinuria, alkaptonuria, Fanconi’s syndrome, galactosemia, 

albinism and tyrosinemia, Haemophilia, Lipid and lipoproteins: Classifications, composition, mode of 

action - Cholesterol. Factors affecting blood cholesterol level. Dyslipoproteinemias, IHD, 

atheroscelorosis, risk factor and fatty liver.  

 

UNIT-IV: ORGAN FUNCTION TEST        9 Hrs  

Liver function test: Metabolism of bilirubin, jaundice - types, differential diagnosis. Icteric index, 

Vandenberg test, plasma protein changes, PTT. Renal function test : Clearance test – Urea, Creatinine, 

Inulin, PAH test, Concentration and dilution test. Gastric function test : Collection of gastric contents, 

examination of gastric residuum, FTM, stimulation test, tubeless gastric analysis.  

 

UNIT-V: CLINICAL ENZYMOLOGY         9 Hrs  

Functional and non- Functional plasma enzymes. Isoenzymes with examples. Enzyme patterns in acute 

pancreatitis, liver damage, bone disorder, myocardial infarction and muscle wasting.  

 

Total no of Hours: 45 

 
REFRENCES: 

 

 Text book of Clinical Biochemistry - Carl A. Burdis and Edward R Ashwood 

 Text book of Medical Biochemistry - Dr. M.N. Chatterjee and raneshinde 

 Clinical chemistry in diagnosis and treatment - Philip D. Mayne  

 Clinical chemistry – William Hoffman  

 Clinical Biochemistry with clinical correlation – Devin, Wiley  

 Practical clinical biochemistry – Harold Varley, CBS, New Delhi  

 

 

  



 

 

Subject Code: 

HBBT19B14    

Subject Name :FOOD & NUTRITION L T P C 

Prerequisite: Biochemistry/Microbiology 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits 

OBJECTIVE :  

  Tostudy of nutrients in food, how the body uses them, and the relationship between diet, health, and 
disease. Nutritionists use ideas from molecular biology, biochemistry, and genetics to understand how 
nutrients affect the human body. 

COURSE OUTCOMES (COs) : At the end of studying this course the student to 

CO1  Get an idea about basic concept of nutrition of food and its importance 

CO2 Know about nutritive and calorific value of food and nutritional significance of 

carbohydrates 

CO3 Understand the structure and classification of vitamins and nutrients 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO3 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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---------------------------------------------------------------------------------------------------------------------

HBBT19B14                                       FOOD & NUTRITION                     L   T   P   C            3   1   0    4 

---------------------------------------------------------------------------------------------------------------------------- 

 

 

UNIT-I: BASIC TERMS USED IN STUDY OF FOOD AND NUTRITION  9 Hrs  

Understanding relationship between food, nutrition and health. Concept of Balanced Diet, Food 

Groups, Food Pyramid 

 

UNIT-II:NUTRITIONAL SIGNIFICANCE OF CARBOHYDRATES9 Hrs 

 protein, lipids, vitamins and minerals. Protein malnutrition (Kwashiorkar) and undernutrition (marasmus) 

and their preventive, curative measures.  

 

UNIT-III: NUTRITIVE AND CALORIFIC VALUE OF FOOD    9 Hrs  

Unit of energy measurements of food stuffs by Bomb colorimeter, calorific value and RQ of food 

stuffs. Basic metabolic rate (BMR), its measurements and influencing factors, SDA of food. Nutritive 

value of protein, essential amino acid. Composition of balanced diet for infants, pregnancy and 

lactating women, old age.  

 

UNIT-IV:  STRUCTURE , CLASSIFICATION       9 Hrs  

Biochemical function and deficiency diseases  of Vitamins 

 

UNIT-V: STRUCTURE , CLASSIFICATION       9 Hrs  

Biochemical function and deficiency diseases  of Micro and Macro nutrients. 

 

Total no of Hours: 45 

 

 

REFERENCE  

 

 Bamji MS, Krishnaswamy K, Brahmam GNV (2009). Textbook of Human Nutrition, 3rd 

Edition. Oxford and IBH Publishing Co. Pvt. Ltd.  

 Srilakshmi (2007). Food Science, 4th Edition. New Age International Ltd. 

 Srilakshmi,(2005), Dietetics, Revised 5th edition. New Age International Ltd. 

 Wardlaw MG, Paul M Insel Mosby 1996). Perspectives in Nutrition, Third Edition. Core 

Course ICMR.  



Subject Code : 

HBMG17001 

Subject Name : ENVIRONMENTAL STUDIES L T P C 

Prerequisite : None 3 0 0 3 

L : Lecture T : Tutorial   P : Project   C: Credits 

OBJECTIVES : 

 To acquire knowledge of the Environment and Ecosystem & Biodiversity 

 To acquire knowledge of the different types of Environmental pollution  

 To know more about Natural Resources and social issues and the Environment 

 To attain familiarity of human population and Environment 

COURSE OUTCOMES (Cos) :  

Students completing the course were able to 

CO1 To know about Environment and Ecosystem & Biodiversity 

CO2 To clearly comprehend air, water, Soil, Marine, Noise, Thermal and Nuclear Pollutions and 

Solid Waste management and identify the importance of natural resources. 

CO3 To know about the natural resourcesand environmental problems associated with climate 

change, global warming, acid rain, ozone layer depletion etc., and explain possible 

solution. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs  PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO3 H L M M M L L L H    

COs / 

PSOs 

PSO1 PSO2 PSO3       

CO1 H H H       

CO2 H H H       

CO3  H H H       

H/M/L indicates strength of correlation   H – High, M – Medium,  L – Low 
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------------------------------------------------------------------------------------------------------------------------ 

 HBMG17001         ENVIRONMENTAL STUDIES         L   T   P   C            3    0   0    3 

 

UNIT I ENVIRONMENT AND ECOSYSTEMS                                                             9 Hrs 

Definition, scope and importance of environment – need for public awareness – concept, structure and 

function of an ecosystem – producers, consumers and decomposers – energy flow in the ecosystem. 

Biodiversity at National and local levels – India 

 

UNIT II ENVIRONMENTAL POLLUTION9 Hrs 

Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil 

pollution (d) Marine pollution (e) Noise pollution (f) Nuclear hazards (g) E-Wastes and causes, effects 

and control measures 

 

UNIT III NATURAL RESOURCES9 Hrs 

Forest resources: Use and over-exploitation, deforestation. Water resources: Use and over-utilization of 

surface and ground water, floods, drought, conflicts over water, dams-benefits and problems. Food 

resources: World food problems, changes caused by agriculture and overgrazing, effects of modern 

agriculture, fertilizer-pesticide problems.  

 

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT9 Hrs 

From unsustainable to sustainable development – urban problems related to energy – water 

conservation, rain water harvesting, watershed management – resettlement and rehabilitation of people; 

its problems and concerns climate change, global warming, acid rain, ozone layer depletion, nuclear 

accidents ,central and state pollution control boards- Public awareness. 

 

UNIT V HUMAN POPULATION AND THE ENVIRONMENT9 Hrs 

Population growth, variation among nations – population explosion, environment and human health – 

human rights – value education – HIV / AIDS – women and child welfare – role of information 

technology in environment and human health  

 

Total no of Hours : 45    

 

TEXT BOOKS: 1. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd 

edition, Pearson Education (2004). .  

Benny Joseph, ‘Environmental Science and Engineering’, Tata McGrawHill,NewDelhi, (2006). 

 

 

 

 

 



Subject Code: 

HBBT19B15 

Subject Name :BASIC PHARMACEUTICAL SCIENCES L T P C 

Prerequisite: Biochemistry 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE: 

 The goal is to emphasize the importance of pharmaceutical research and its usefulness in 

biotechnology.  To impart basic concepts of drug metabolism and pharmocokinetics, manufacturing 

principles, and biopharmaceuticals. 

COURSE OUTCOMES (COs) : By doing this course students will acquire basic fundamental knowledge  

CO1 About the pharmaceutical industries and process of new drug discovery.  

CO2 To understand the pharmacokinetic and pharmacodynamic aspects of drugs.  

CO3 To acquire basic knowledge about the preparations of various therapeutic agents and to 

study basics about the patent of pharmaceutical products. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO3 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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HBBT19B15              BASIC PHARMACEUTICAL SCIENCES          L   T   P   C 3   1   0    4 

 

UNIT I: INTRODUCTION         9 Hrs 

Introduction to Pharmaceutical  Industry, Regulatory aspects, Routes of Administration of Drugs and 

types of therapeutic agents. 

 

UNIT II: PHARMACOKINETICS                                                                         9 Hrs 

Basic aspects of Pharmacokinetics. Absorption, Distribution, Biotransformation and Excretion. Factors   

affecting pharmacokinetics. 

 

UNIT III:PHARMACODYNAMICS   9 Hrs     

Basic aspects of Pharmacodynamics. Mechanism of drug action     

 

UNIT IV: NEW DRUG DISCOVERY 9 Hrs 

Steps involved in new drug discovery. Preclinical and clinical trials. 

 

UNIT V: PHARMACEUTICAL PATENTS      

Introduction about the Patents related to Pharmaceutical Products 

 

Total no of Hours: 45 

 

References: 

 Gareth Thomas. Medicinal Chemistry. An introduction. John Wiley. 2000. 

 Katzung B.G. Basic and Clinical Pharmacology, Prentice Hall of Intl. 1995. 

 

 

  



 

Subject Code: 

HBBT19BL6 

Subject Name : CLINICAL BIOCHEMISTRY LAB L T  P C 

Prerequisite: Chemistry 0 0 3 1 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE : 

 To learn and understand the principles behind the qualitative and quantitative estimation of 
biomolecules 

COURSE OUTCOMES (COs) : Students will acquire knowledge about 

CO1 Basic Biochemistry calculations and general biochemical reactions for the identification of 

Biomolecules.  

CO2 Quantitative estimation  of Biomolecules  

CO3 Estimation of proteins and general isolation of molecules procedures. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO2 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO2 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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-------------------------------------------------------------------------------------------------------------------------- 

HBBT19BL6                     CLINICAL BIOCHEMISTRY LAB L   T   P   C      0    0 3   1 

-------------------------------------------------------------------------------------------------------------------------- 

 

 
I. BLOOD ANALYSIS 

1. Separation of Plasma 

2. Separation of Serum 

3. Estimation of Glucose 

4. Estimation of Cholesterol 

5. Enzyme analysis (SGOT,SGPT) 

 

II. URINE ANALYSIS 

1. Collection and preservation of urine 

2. Normal Constituents 

3. Abnormal Constituents 

4. Estimation of Urea by DAM Method 

5. Estimation of Creatinine by Jaff’s Method  

 

 

 

 

 

 

 

 

 

 

 



Subject Code: 

HBBT19BL7 

Subject Name : FOOD AND ENZYME ANALYSIS L T  P C 

Prerequisite: Nil 0 0 3 1 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE :To learn about how enzymes in food are used as a natural way to improve nutrition ... 
alternatives to chemical processing in the food industry. 
 
COURSE OUTCOMES (COs) : At the end of studying the course  

CO1 To study about the isolation techniques of various biomolecules from food. 

CO2 To study the analysis techniques for various compounds 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L L L H    

CO2 H L M M M L L L H    

CO3 H L M M M L L L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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-------------------------------------------------------------------------------------------------------------------------- 

HBBT19BL7               FOOD AND ENZYME ANALYSIS             L   T   P   C    0 0 3   1 

                                                                                                                                               

--------------------------------------------------------------------------------------------------------------------------               

 

I. Isolation Techniques 

1. Isolation of Starch from potatoes.  

2.Isolation of Casein from Milk 

3.Isolation of from Albumin from egg. 
4.Isolation of from Lecithin from egg yolk. 
 
II Quantitative Analysis 

1. Estimation of β Carotene from carrots 

2.Estimation of Calcium from milk 

3. Estimation of Urease from Horse gram powder 

4. Estimation of Acid phosphatase from Potato 

5. Estimation of Protein from green gram powder 

6. Estimation of glucose from grape juice 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Subject Code: 

HBBT19B16 

Subject Name :  DATA BASE  MANAGEMENT                       L T  P C 

Prerequisite: Basic Computer Science Engineering  3 1 0 4 

L : Lecture T : Tutorial  P : Project  C: Credits  

OBJECTIVE : 

 To get knowledge in database management , SQL and DB transaction 

COURSE OUTCOMES (COs) : At the end of this course students will able to  

CO1 Get expertise how to retrieve the data stored in the database, with help SQL 

CO2 Understand how the data to be stored in electronic format by making use of Relational database 

CO3 Understand the transaction reads a value from the database or writes a value to the database 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 L L L M M L H L L    

CO2 L L L M M L H L L    

CO3 L L L M M L H L L    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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---------------------------------------------------------------------------------------------------------------------------       

HBBT19B16                       DATA BASE MANAGEMENT         L   T   P   C         3    1    0   4 
--------------------------------------------------------------------------------------------------------------------------------------- 

UNIT I: PURPOSE OF DATABASE                                                                          9 Hrs  

Overall System Structure - Entity Relationship Model - Mapping Constraints - Keys - E-R Diagrams - 

Relational Model - Structure 

 

UNIT II: STRUCTURED QUERY LANGUAGE                                                             9 Hrs 

Basic Structure - Set Operations - Aggregate Functions - Date, Numeric, and Character Functions - 

Nested Sub queries -Modification Of Databases - Joined Relations-DDL - Embedded SQL.  

 

UNIT III: RELATIONAL DATABASE DESIGN                         9 Hrs 

Pitfalls - Normalization Using Functional Dependencies - First Normal Form-Second Normal Form-

Third Normal Form-Fourth Normal Form And BCNF.  

NIT IV: INDEXING & HASHING         9 Hrs 

File and system structure – overall system structure  file transaction  – data dictionary  – indexing and 

hashing basic concepts. static and dynamic hash functions 

Transaction Management 

 

UNIT V: TRANSACTIONS                    9 Hrs 

Transaction Concept- Properties of a Transaction- A Simple Transaction Mode- Concurrent 

Executions- Schedules- Serial and Non Serial types-Serialization of schedules and views-locks based 

protocols-time based protocols. 

                       Total Hours: 45 Hrs 

 
TEXT BOOK: 

 

1.  Abraham Silberschatz, H.F.Korth and S.Sudarshan-Database System Concepts McGraw Hill    

     Publication. 

2. Singh-Database systems: Concepts, Design & applications, Pearson Education.  

 

REFERENCE BOOK: 

 

1. Gerald V.Post - DBMS-Designing and Business Applications - McGraw Hill Publications  

2. Michael Abbey and Michael.J.Corey-Oracle- A Beginners guide TMH 

 

 

 



  

Subject Code: 

HBBT19B17 

Subject Name :Basic Bioinformatics L T  P C 

Prerequisite:  Protein Science /Molecular Biology 3 1 0 4 

L : Lecture T : Tutorial   P : Project   C: Credits  

OBJECTIVE: 

 To learn nucleotide, protein and genome databases and know about the file formats. To understand 
pair wise and multiple sequence alignment and the principle and to gain knowledge on approaches for 
gene prediction methods in prokaryotes and eukaryotes  

COURSE OUTCOMES (COs) : Upon completion of this course, students will be able to 

CO1 Develop bioinformatics tools with programming skills. 

CO2 Apply computational based solutions for biological perspectives. 

CO3 Pursue higher education in this field. 

Mapping of Course Outcomes with Program Outcomes (POs) 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9    

CO1 H L M M M L H L H    

CO2 H L M M M L H L H    

CO3 H L M M M L H L H    

COs / PSOs PSO1 PSO2 PSO3      

CO1 H H H      

CO2 H H H      

CO3 H H H      

H/M/L indicates Strength of Correlation    H- High, M- Medium, L-Low 
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----------------------------------------------------------------------------------------------------------------------------

HBBT19B17       BASIC BIOINFORMATICS                  L   T   P   C   3    1   0     4 

---------------------------------------------------------------------------------------------------------------------------- 

 

UNIT I: BIOLOGICAL DATABASES AND DATA RETRIEVAL                 9 Hrs 

Nucleotide databases (Genbank, EMBL), Sequence submission Methods and tools (Sequin, Sakura), 

Sequence retrieval systems (Entrez), Protein (Swiss-Prot, Tr-EMBL, Expasy), Genome (NCBI, EBI, 

TIGR), Metabolic Pathway DB (KEGG)                    

  

UNIT II: PAIRWISE SEQUENCE ALIGNMENT  9 Hrs 

Multiple Sequence AlignmentSimilarity, Identity and Homology, Global Alignment, Local Alignment, 

Database Search methods & tools, Scoring Matrices, Significance of MSA, Scoring of MSA, PSI/PHI-

BLAST   

        

UNIT III:GENE PREDICTION 9 Hrs 

Gene structure in Prokaryotes and Eukaryotes, Gene prediction methods, Neural Networks, Pattern 

Discrimination methods, Signal sites Predictions (Promoter, Splice, UTR, CpG-islands), Tools used for 

gene prediction in prokaryotes and eukaryotes.Methods of Construction of Phylogenetic trees. 

 

UNIT IV: PROTEIN PREDICTION 9 Hrs 

Protein- physical properties, secondary structure, alpha & beta structure, motifs, tertiary structures, specialized 

structure and function, protein data bank (PDB), Molecular visualization - protein conformation and visualization 

tool (RASMOL).      

 

UNIT V:NUTRIGENOMICS  

Introduction to Nutrigenomics and Nutraceuticals 

 

         

Total no of Hours: 45 

 

REFERENCES  

    

 Introduction to Bioinformatics - A. Lesk 2002, Oxford University Press                                              

 Fundamental concepts of Bioinformatics by D.E. Krane and M.L Raymer, Pearson           

Education 2003 ISBN 81-297-0044-1      

 Current Protocols in Bioinformatics, Edited by A.D. Baxevanis et. al., Wiley    

Publishers 2005 

 Introduction to Computational Molecular Biology by Joao Carlos Setubal, Joao    
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PROJECT WORK 

Individual or a group comprising of 4 or 5 students were expected to choose a research problem and 

execute it with proper data. They will explain their research project to a committee of faculty members. 
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