
 

 

 PROGRAM SPECIFIC OBJECTIVES OF B. Sc BIOCHEMISTRY  

 

 To provide a summarized fundamental strength to acquire an advanced knowledge and understanding 

of the core principles of Biochemistry.  

 

 To improve the employability skills of the students in various fields of clinical Biochemistry, 

laboratory management, academics, research, industry, and community service.  

 

 Develop the students in understanding the areas that are widely used as well as on advanced scientific 

methods  

 

 Build on their knowledge to understand highly advanced and specialized courses in future.  

 

 Ability to contribute their knowledge and experiences gained during the course to professional and/or 

communal activities in developing the society.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



J.J. COLLEGE OF ARTS AND SCIENCE (Autonomous) 

DEPARTMENT OF BIOCHEMISTRY 

B. Sc BIOCHEMISTRY 

Proposed Course Structure based on UGC - LOCF and TANSCHE 

(Choice Based Credit System) 

(Applicable for the candidates admitted from academic year 2022-2023 onwards) 

 

Sem 
Par

t 
Course code Course Title 

Hrs/ 

Week 
Credit 

Exam 

Hours 

Marks 
Total 

Marks 
Int Ext 

 

 

 

 

 

I 

I 
U1R2TL1/ 

HL1/FL1 
Language Course – I 6 3 3 25 75 100 

II U1R2EL1 English Language course – I 6 3 3 25 75 100 

III 

U1R2BCCC1 Introduction to biochemistry 6 5 3 25 75 100 

UIR2BCCC2P Major Practical-I(Covering CC1) 5 5 3 40 60 100 

U1R2CHAC1 Allied Chemistry-I 4 3 3 25 75 100 

 Allied Chemistry Practical-I 3 * - - - - 

                                                                                     TOTAL 30 19 - - - 500 

 

 

 

 

 

 

 

II 

I 
U2R2TL2/ 

HL2/FL2 
Language Course – II 5 3 3 25 75 100 

II U2R2EL2 English Language course – II 5 3 3 25 75 100 

 

III 

U2R2BCCC3 Biochemical techniques 6 5 3 25 75 100 

U2R2BCCC4P Major Practical-II(Covering CC3) 5 5 3 40 60 100 

U2R2CHAC2P Allied Chemistry Practical-I 3 3 3 40 60 100 

U2R2CHAC3 Allied Chemistry-II 4 3 3 25 75 100 

IV U2R2AECC1 

Ability Enhancement Compulsory 

Course – 1 

Environmental Studies 

2 2 3 25 75 100 

                                    TOTAL 30 24 - - - 700 

 

 

III 

I 
U3R2TL3/ 

HL3/FL3 
Language Course – III 6 3 3 25 75 100 

II U3R2EL3 English Language course – III 6 3 3 25 75 100 

 

III 

U3R2BBCC5 Enzymology  6 5 3 25 75 100 

U3R2BCCC6P Major Practical-III(Covering CC5)  5 5 3 40 60 100 

U3R2BCAC4 Fundamentals of Biology 4 3 3 25 75 100 

 

IV U3R2AECC2 

Ability Enhancement Compulsory 

Course – 2 

Value Education 

2 2 3 25 75 100 

   Total 30 21 - - - 600 

IV I U4R2TL4/ Language Course – IV 5 3 3 25 75 100 



HL4/FL4 

II U4R2EL4 English Language course – IV 5 3 3 25 75 100 

 

III 

U4R2BCCC7 Bioenergetics and Metabolism  5 5 3 25 75 100 

U4R2BCCC8P Major Practical IV (Covering CC7)) 5 4 3 40 60 100 

U4R2BCAC5 Microbiology 4 3 3 25 75 100 

U4R2BCAC6P 
Allied Practical-II       

(Covering AC-4 and AC-5 
3 3 3 40 60 100 

IV 
U4R2BCSEC1:

1/1:2 

Skill Enhancement Course – 1 

(1:1/1:2) 
2 2 3 25 75 100 

Total 
30 23 - - - 700 

 

 

V 

III 

U5R2BCCC9  Molecular Biology  5 5 3 25 75 100 

U5R2BCCC10 Clinical Biochemistry 5 5 3 25 75 100 

U5R2BCCC11 Human Physiology 5 5 3 25 75 100 

U5R2BCCC12P 
Major Practical-V 

(Covering CC9, CC10 & CC11) 
5 4 3 40 60 100 

U5R2BCDSE 

1:1/1:2 

Discipline Specific Elective – 1(1:1/

1:2) 
5 3 3 25 75 100 

IV 

U4R2BCSEC2:1/

2:2 

Skill Enhancement Course – 2 

(2:1/2:2) 3 2 3 25 75 100 

U5R2BCGEC1 

Generic Elective Course - 1 

To be chosen from other dept. 
2 2 3 25 75 100 

   Total 30 26 - - - 700 

VI 

III 

U6R2BCCC13 Immunology 5 5 3 25 75 100 

U6R2BCCC14 Plant Biochemistry 5 5 3 25 75 100 

U6R2BCCC15P 
Major Practical VI 

(Covering C13,  & CC14) 
5 4 3 40 60 100 

U6R2BCDSE 

2:1/2:2 

Discipline Specific Elective – 2 

(2:1/2:2) 
5 3 3 25 75 100 

U6R2BCDSE 

3:1/3:2 

Discipline Specific Elective – 3(3:1/

3:2) 
5 3 3 25 75 100 

IV 

U6R2BCSEC 

3:1/3:2 
Skill Enhancement Course –

3(3:1/3:2) 
3 2 3 25 75 100 

U6R2BCGEC2 
Generic Elective Course - 2 

To be chosen from other department 
2 2 3 25 75 100 

U6R2AECC1 

Ability Enhancement Compulsory 

Course – 3 

Gender Studies 

2 2 3 25 75 100 

V  Extension Activities - 1    --- 

  
 

Extra Credit Online Course - 

MOOCS 
- (4)    --- 

   Total 30 29 (4)    800 

   Grand Total  140(4)    4000 

 

 



CC- Core Course / AC – Allied Course /DSE – Discipline Specific Elective / SEC – Skill Enhancement 

Course / GEC – Generic Elective Course / AECC – Ability Enhancement Compulsory Course /P – 

Practical   

Total Credit – 140 /   Total Marks – 4000 

Extension activities shall be outside the instruction hours. 

Discipline Specific Elective Courses 

Discipline Specific Elective - 1 

1. Endocrinology 

2.  Drug Biochemistry 

Discipline Specific Elective - 2 

1. Mini-Project 

2.  Genetics 

Discipline Specific Elective - 3 

1. Biotechnology and genetic engineering  

2. Life style disorders  

 

Skill Enhancement Courses  

Skill Enhancement Course - 1 

1. Nutrition 

2. Bioinformatics  

Skill Enhancement Course - 2 

1. Bioethics and patenting 

2. Biophysics 

Skill Enhancement Course - 3 

1. Pain relief formulation and cosmetics  

2. Research methodology   

 

Generic Elective Courses (Offered by the Department) 

1. Public Health and Hygiene 

2. Basics in Biochemistry 

3. First Aid Management and Safety Measures 



 Nehf;fk; : 
1. jw;fhy jkpo; ,yf;fpaj;jpd; etPdj;jd;ikia mwpe;J nfhs;sy; 
2. trd ftpijapd; mikg;G Kiwiag; Gupe;J nfhs;sy; 
3. GJf;ftpijf;Fk; kuGf;ftpijf;Fk; cs;s NtWghl;Lj; jd;ikiag; gpupj;Jf; fhl;Ljy; 
4. ciueil thrpg;gpd; %yk; ehnefpo;g; gapw;rp mspj;jy; 
5. r%f khw;wj;jpw;Fr; rpwe;j Clfk; fij ,yf;fpak; vd;gij Ma;e;jwpaj; J}z;Ljy; 

 

$W: 1 ,f;fhy ,yf;fpa tuyhW> ,yf;fzk;       (15 Hours) 
 

        ,f;fhy ,yf;fpa tuyhW – ciueil> rpWfij> Gjpdk;> ftpij> ehl;Lg;Gw 
  ,yf;fpak;> ,yf;fzk; - MFngau;fs;  
 

$W: 2 trd ftpij           (15 Hours) 
 

ghujpahH – fz;zd; ghl;L - fz;zd; vd; Nrtfd;> ghujpjhrd; - thspid vLlh> 
ftpkzp Njrpf tpehafk; gps;is – kyUk; khiyAk; - ghujpAk; gl;bf;fhl;lDk;> thzpjhrd; 
- Gjpa Mj;jp#b> ehl;Lg;Gwg;ghl;L – ehw;WeLk; ghl;L> fijg;ghly; - 1980 itif 
nts;sj;JaH 

 
 

$W: 3 GJf;ftpij           (15 Hours) 
 

         mg;Jy;uFkhd; - Myhgid – Mwh(j)mwpT> kPuh - Crpfs; - ehd; mtd; ez;gd;> 
K.Nkj;jh - Mfhaj;jpw;F mLj;j tPL> nt.,iwad;G – G+ghsj;jpw;F xU Gy;yhq;Foy; - 
epwntwpf;F fWg;G> #.nry;yg;gh – Njd;fpz;zk; - GOjpf;fhl;Lg; Gyk;gy;> Mq;fiug; igutp 
– tpuy; njhl;lthdk; - Gj;jfk; 

 

$W: 4 ciueil           (15 Hours) 
 

  ghujpahu; - nfhs;iff;Fk; nraYf;FKs;s J}uk;> eh.rQ;rPtp - nkhoptopg; nghOJ 
Nghf;Ffs;> K.tujuhrd; - jq;iff;F> g+.MyhyRe;juk; - goe;jkpou; gz;G> uh.gp.NrJgps;is 
- fiyAk; fw;gidAk;> ghy; tsd; muR – jkpoff; Nfhtpy;fs;> v];. itahGupg;gps;is – 
fk;gDk; jkpOk; 

$W: 5 rpWfij           (12 Hours) 

nrk;ig kzthsd; - jtk> mz;lD}u; Ruh – kplw;Wj; jhfk;> RNu\; khd;ah – capu; 
epyk;> Nrhyr;rp – fijay;y> e.Nrhiyag;gd; - g+kuhq;> GJifrQ;r{tp –jpUkjpjiytu;> 
kplWKUfjh]; - J}f;Ff; $il 

ghlE}y;fs;: 

,yf;fpa tuyhW - Jiw ntspaPL 

nra;As; jpul;L - Jiw ntspaPL 

epwg;gpupif (rpWfijj; njhFjp) - Jiw ntspaPL 

ciukhiy (ciueilj; njhFjp) - Jiw ntspaPL 
 

jiyg;G : ,f;fhy ,yf;fpak; - ,yf;fzk; 

Category of the Course : Part I Tamil   thpir vz;;  : c1 

gUtk; : Kjyhk; gUtk;   Nature of the Skill : Employability 

jhs; FwpaPL : U1R2TL1    kjpg;Gg; Gs;sp  : 3 

kjpg;ngz; : CIA:25+Ext:75=100  fw;wy; Neuk;  : 6 kzp  

Total Inst. Hrs : 72   



       ,g;ghlj;jpidf; fw;gjpd; %yk; khztu;fs; ngWk; gad;fs 
 

Sl.No Course Outcomes 
Knowledge 

Level 

CO1 
fhye;NjhWk; jkpo; ,yf;fpak; fle;J te;j fhyr;RtLfis 
mwpe;J nfhs;th; K2 

CO2 ftpijapy; ifahsg;gl;Ls;sr; nrhy;yhliyf; fz;Lzh;th; K2 

CO3 GJf;ftpijapd; tuyhw;Wf;Fhpaf; fUg;nghUis kjpg;gpLth; K5 

CO4 ciueil thrpg;Gj; jpwdpy; Nkd;ik milth; K2 

CO5 rpWfijg; gilg;gjpy; cs;s EZf;fq;fis tiuaiw nra;th; K4 

 

,f;fhy ,yf;fpak;> ,yf;fzk; U1R2TL1 

Course 

Out 

comes 

Programme Outcomes (POs) Programme Specific 

Outcomes(PSOs) 

Mean 

Score 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 3 3 2 3 2 3 3 2 2.6 

CO2 3 2 3 3 2 3 3 2 2 3 2.6 

CO3 3 3 2 3 3 2 2 3 3 3 2.7 

CO4 3 2 2 3 3 3 2 2 3 3 2.6 

CO5 3 2 3 3 3 2 3 3 3 2 2.7 

                                                                                                      Mean Overall Score 2.7 

                                                                                                                            Result High 

 

Mean Overall Relationship is 2.7 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 



 

OBJECTIVES: 

1. To expose the learner to modern English prose. 

2. To extend learners communication skills through suitable tasks. 

3. To expand the learners passive and active vocabulary and repertoire of structures. 

4. To develop the ability in independent writing.  

5. To provide enough practice for real life applications of language (English) 

UNIT – 1            (9 Hours) 

A.P.J Abdul Kalam           My vision for India  

Jim Corbett                        A Deed of Bravery 

Bertrand Russell                 Has Man A Future? 

 

UNIT – II            (12 Hours) 

Swami Vivekananda           The Secret of Work   

C.E.M. Joad                        Our Civilization 

Nirad C. Chaudhuri            The Great City 

Rabindranath Tagore          The Auspicious Vision 

 

UNIT – III            (17 Hours) 

Synonyms - Antonyms - Homonyms - One Word Substitutes - Idioms and Phrases-Use of Articles, 

Prepositions, Analysis of Simple Sentences into SVOCA, Tag Questions, framing questions to suit 

responses - short form responses both positive and negative to questions. 

 

UNIT - IV            (17 Hours) 

Comprehension Exercises oral and written - 12 passages (multiple choice & Questions and Answers 

supplemented by listening exercises to be given by the teacher) 

 

UNIT – V            (17 Hours) 

Letter Writing - Both formal & Informal, Jumbled words and sentences, Paragraph Writing (Hints 

Development) 

Units III, IV and V from workbook appended to the textbook 

 

Web Resources 

https://rufusonline.blogspot.com/2011/10/my-visions-for-india-drapjabdul-kalam.html 

https://mastanappa.blogspot.com/2016/03/our-civilization-c-e-m-joad-additional.html 

http://xylemofenglish.blogspot.com/2016/05/the-secret-of-work-by-swami-vivekananda.html?m=1 

https://peacenews.info/node/5147/bertrand-russell-has-man-future 

Title of the Course : PROSE AND ENGLISH FOR COMMUNICATION  

Category of the Course : PART-II ENGLISH Semester  : I 

Course Code : U1R2EL1   Nature of the Skill : Communicative Skill 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 6 

Credits : 3    Total Inst. Hrs  : 72 

https://rufusonline.blogspot.com/2011/10/my-visions-for-india-drapjabdul-kalam.html
https://mastanappa.blogspot.com/2016/03/our-civilization-c-e-m-joad-additional.html
http://xylemofenglish.blogspot.com/2016/05/the-secret-of-work-by-swami-vivekananda.html?m=1
https://peacenews.info/node/5147/bertrand-russell-has-man-future


http://sittingbee.com/the-auspicious-vision-rabindranath-tagore/ 

 

OUTCOME: 

 

Course Name -Prose 
and English for 
Communication 

 
    Course Code - U1R2EL1 

Knowledge 
Level 

On completion of the course, students will be able to 

CO1 discover  and respond to aspects of  language like diction, 

syntax, and style. 

K3 

CO2 perceive features like tense and time reference, polysemy, 

ambiguity and paraphrase. 

K5 
 

CO3 formulate  ordinary dialogues and conversations in real life. K6 

CO4 appraise communicative acts like narrating an incident, 

describing a process, etc. 

K5 

CO5 develop  skills in speaking and writing. K6 

 

Relationship Matrix for CO, PO, PSO 

Mean Overall Relationship is 2.46 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

  

Title of the Course :    Prose and English for 

Communication 

Course code :  U1R2EL1 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome 

(PSO) 

Mean 

Score 

of 

COs 

PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 3 2 2 3 2 2 2 3 3 2 2.4 

CO – 2 2 3 2 2 3 3 2 2 3 3 2.5 

CO – 3 3 2 2 3 3 3 3 2 3 2 2.6 

CO – 4 2 3 3 2 2 3 2 3 2 2 2.4 

CO – 5 3 3 2 2 3 2 2 2 3 2 2.4 

 Mean Overall Score 2.46 

 Result HIGH 



 

Course Objective 

CO1: To inculcate the knowledge on different types of carbohydrates and their structure.  

CO2: To instill the knowledge on the structure and types of amino acids, proteins and their organization.  

CO3: To impart the fundamental knowledge about lipids and their types.  

CO4: To understand the structural and functional aspects of compound and derived lipids.  

CO5: To provide knowledge on the structure and function of DNA and RNA. 

 

Unit-1             (12 Hours) 

Molecules in Life: 

 Definition, scope and significance of Biochemistry. Important discoveries in Biochemistry. Basic 

principles of organic chemistry, role of carbon, types of functional groups, chemical nature of water, pH and 

biological buffers. An overview of biomolecules, trace elements, minerals & vitamins.  

Unit-2             (12 Hours) 

Carbohydrates: 

 Definition, empirical formulae, classification, biological importance.  Monosaccharides: 

Stereochemistry of monosaccharides, (+) and (-), D and L, epimers, anomers, and diastereoisomers (ICT). 

Disaccharides: Establishment of structures of sucrose and lactose, biological importance and structure of 

isomaltose, trehalose and maltose.  Polysaccharides: Partial structure, occurrence and importance of starch, 

glycogen, inulin, cellulose, chitin, pectin and heparin, hyaluronic acid, teichoic acid and chondroitin sulphate 

(ASSIGNMENT). Bacterial cell wall polysaccharide, peptidoglycans.  

Unit-3             (12 Hours) 

Amino acids and Proteins:  

 Structure and classification of amino acids.  Peptides: Peptide bond, structure and biological 

importance(ASSIGNMENT) Primary Structure of proteins, methods of determining N- and C- terminal 

aminoacids, amino acid composition. Sequencing by Edman’s degradation method. Secondary Structure – α 

Helix. β-sheet, β-bend (ICT). Tertiary structure of myoglobin and quaternary structure of hemoglobin, 

denaturation and renaturation of proteins.  

Unit-4             (12 Hours) 

 Lipids: 

 Classification and biological role. Fatty acids – Nomenclature of saturated and unsaturated fatty 

acids. Physiological properties of fatty acids. Acylglycerols: Mono, di and triglycerols. Saponification value, 

Title of the Course : INTRODUCTION TO BIOCHEMISTRY  

Category of the Course : Core Course  Semester  : I 

Course Code : U1R2BCCC1  Nature of the Skill : Employability 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 5 

Credits : 5    Total Inst. Hrs  : 60 



iodine value, acid value(Assignment) and their significance. Phosphoglycerides: Structure of lecithin, 

cephalins, phosphotidylinosital, plasmalogens, and cardiolipin. Biological role of phosphoglycerides.  

Sphingolipids: Structure and importance of sphingomyelin. Glycosphingolipids: Structure and importance of 

gangliosides and cerebrosides. Eicosanoids: Structure of PGE2, and PGF2α importance of prostaglandins 

(ICT).  

Unit-5             (12 Hours) 

Nucleic acids: 

 Composition of DNA. Nucleosides and nucleotides. Chargaff’s rule. Watson and Crick model of 

DNA. Melting of DNA (Tm)(ICT). RNA: Composition, types (mRNA, tRNA and rRNA), secondary 

structures of tRNA – clover leaf model. Chemical reactions of RNA and DNA with acid and alkali, colour 

reactions of DNA and RNA. 

Text Books: 

1. Textbook of Medical Biochemistry – MN Chatterjee & Rana Shindee, 7th Edition, 

Jaypee Publishers, 2007. 

2. Introduction to Biochemistry – Mary K. Campbell & Shawn O. Farrell, 1st Edition, 

Cengage Learning, 2009. 

 

Reference Books: 

1. Lehninger Principles of Biochemistry- `David L. Nelson & Michael M. Cox, 4th Edition, W. H. 

Freeman Publication, 2004. 

2. Biochemistry-Donald Voet & Judith G. Voet ,3rd Edition, John Wiley and Sons Publication, 2004 

3. Biochemistry- Jeremy M Berg, John L Tymoczko, and LubertStryer,6th Edition, Freeman 

Publications, 2006. 

 

e-Learning Resources: 

1. https://youtu.be/iuW3nk5EADg 

2. https://youtu.be/Fp1wKo72b2A 

3. https://youtu.be/6AfRX6oh9-E 

 

Course Out Comes 

After the successful completion of the course the students shall be able to 

CO. 

NO 
CO STATEMENT 

KNOWLEDGE 

LEVEL 

CO1 Relate the role of sugars in energy production and living systems K2 

CO2 
Apply the link between the structure and functions of proteins in biological 

context 
K3 

CO3 
Demonstrate the role of lipids and apply the techniques to identify their 

purity 
K4 

CO4 
Relate the structure of lipids with their reactivity in biological membrane 

systems and life processes. 
K4 

CO5 
Apply the structural studies to the biological processes like replication, 

transcription and translation 
K5 

 

 

 



 

 

 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 2 3 2 3 3 3 3 3 2.6 

CO2 3 2 1 2 3 2 3 3 2 2 2.3 

CO3 2 3 2 2 3 3 2 2 3 3 2.5 

CO4 2 3 3 2 2 3 3 3 3 3 2.7 

CO5 3 2 3 3 2 3 3 3 3 3 2.8 

 2.58 

Mean Overall Relationship is 2.58 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives: - 

CO1: An understanding of biomolecules. 

CO2: The basic building blocks of living organisms, focusing on their structural underpinnings, unique 

CO3: properties, biological roles and functions and inter relations.  

CO4: Gain expertise in the isolation of various biomolecules and organelles. 

CO5: Emphasis will be on the association between structure and function of various biomolecules. 

 

Course Contents: 

1. Safety measures in laboratories.  

2. Preparation of normal and molar solutions. 

3. Preparation of buffers, phosphate and acetate buffers. 

4. Qualitative tests for carbohydrates. 

5. Qualitative test for lipids.  

6. Qualitative test for amino acids, proteins. 

7. Qualitative test for nucleic acids.  

8. Separation of amino acids by thin layer chromatography 

9. Separation of sugars by paper chromatography.  

Text Books: 

1. Lehninger Principles of Biochemistry- David L. Nelson & Michael M. Cox, 4thEdition, W. H. 

Freeman Publication, 2004 

2. Biochemistry-Donald Voet & Judith G. Voet ,3rd Edition, John Wiley and Sons Publication, 

2004 

3. Biochemistry- Jeremy M Berg, John L Tymoczko, and LubertStryer,6th Edition, Freeman 

Publications, 2006. 

4. Textbook of Medical Biochemistry – MN Chatterjee & Rana Shindee, 7th Edition, Jaypee 

Publishers, 2007. 

5. Introduction to Biochemistry – Mary K. Campbell & Shawn O. Farrell, 1st Edition, engage 

Learning, 2009. 

 

e-Learning Resources: 

1. https://youtu.be/iuW3nk5EADg 

2. https://youtu.be/Fp1wKo72b2A 

3. https://youtu.be/6AfRX6oh9-E 

 

 

 

 

Title of the Course : MAJOR PRACTICAL - I  

Category of the Course : Core Course  Semester  : I 

Course Code : U1R2BCCC2P  Nature of the Skill : Skill Development 

Marks : CIA:40+Ext:60=100 Hrs/Week  : 5 

Credits : 5    Total Inst. Hrs  : 60 



 

Course Out Comes 

After the successful completion of the course the students shall be able to 

Co. No Co Statement Knowledge Level 

CO1 
Acquainted with chemical and molecular foundations of life and appreciate 

the role of water in biological systems 
K2 

CO2 
Able to comprehend the structure, function and acid base properties of 

Amino Acids. 
K3 

CO3 
Introduced to the structure, properties and roles of carbohydrates, lipids and 

nucleic acids. 
K1 

CO4 Aware of the importance of vitamins in biological systems. K4 

CO5 
Able to independently identify and quantitate various biomolecules in the 

laboratory 

K3 

 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome(PO) Programme Specific Outcome(PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 2 3 2 3 2 3 3 3 2.5 

CO2 3 2 1 2 3 2 3 3 2 2 2.3 

CO3 2 3 2 2 3 1 3 2 3 3 2.4 

CO4 2 3 3 2 2 3 2 3 3 3 2.6 

CO5 3 2 2 3 2 3 3 2 3 3 2.6 

 2.48 

Mean Overall Relationship is 2.48 Which is High 

 

Relationship of Outcomes: 

Low Level Relation – 01 (If it is related less than 40 %)  

Medium Level Relation – 02 (If it is related between 40 – 70 %) 

High Level Relation – 03 (If it is related greater than 70 %) 

 

Mean overall Score Range 

Less than 1.2       : Low  

Greater than or equal to 1.2 and less than 2.2  : Medium 

Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives:  

CO 1: To understand the basic concepts in chemical bonding. 

CO 2: To understand the chemical reactions and their mechanism. 

CO 3: To know the types of solutions, concentration and theories of acid-bases. 

CO 4: To know the chemical kinetics and catalysis 

CO 5: To know the types of colloids, Properties and its applications. 

Unit – I      Chemical Bonding         (15 Hours) 

1.1 Ionic bond- Nature of Ionic bond–structure of NaCl, KCl & CsCl- Factors influencing the 

formation of ionic bond.  

1.2. Covalent bond- nature of covalent bond–VSEPR theory - shapes of BeCl2, BF3, CH4, PCl5, 

IF7, NH3 & H2O.  

1.3 Coordinate Bond–Nature of coordinate bond, Werner’s theory and structure of some 

complexes - Ni(CO)4, [Co(NH3)6] Cl3, K4[Fe(CN)6].  

1.4. Hydrogen Bonding-Theory of Hydrogen bonding - Inter and Intra molecular hydrogen 

bonding- consequences of hydrogen bonding, van der Waals and London Dispersive forces in 

simple molecules.  

Unit - II   Types of Reactions       (15 Hours) 

2.1- Types of chemical reactions, Types of intermediates- Electrophiles – nucleophiles – free 

radicals.  

2.2 – Substitution Reactions: Nucleophilic and electrophilic substitution with mechanism  

(one example for each), Addition Reactions (Addition of HBr on alkenes) – Elimination 

Reactions (Dehalogenation of alkyl halides) – Condensation Reactions (formation of ester).  

2.3 – Polymerisation Reactions (Formation of Poly Vinyl Chloride) – Reduction reactions 

(Hydrogenation of oil)- Oxidation Reactions (Conversion of benzaldehyde to benzoic acid).  

UNIT- III   Solutions           (15 Hours) 

3.1 Types of Solutions – Homogeneous and Heterogeneous, saturated and unsaturated, Mole 

Concept, Normality, Molarity, Molality and Parts per Million – Problems.  

3.2 Primary and secondary standards and preparation of standard solutions -Problems.  

3.3 Acids and bases: Arrhenius, Lowry- Bronsted, Lewis concepts- strong and weak acids and 

Bases. -pH, pKa, pKb, buffer solutions, Derivation of Henderson – Hasselbalch equation.  

 

 

Unit- IV      Chemical Kinetics and Catalysis       (10 Hours) 

Title of the Course : ALLIED CHEMISTRY – I  

Category of the Course : Allied Course  Semester  : I 

Course Code : U1R2CHAC1  Nature of the Skill : Skill Development 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 4 

Credits : 3    Total Inst. Hrs  : 64 



4.1 Chemical kinetics: rate of reaction, order, molecularity, first order rate law, half-life period 

and derivation of the first order rate equation.  

4.2 Catalysis–homogeneous and heterogeneous catalysis, intermediate complex formation theory 

and adsorption theory, Positive and Negative Catalysts, Promoters and poisons, Auto catalysis, 

applications.  

4.3 Enzyme catalysis –Mechanism and Michaelis-Menton Equation (No derivation)- Factors 

affecting enzyme catalysis.  

Unit - V      Colloids           (9 Hours) 

5.1  Colloids – Types with examples – classification based on affinity (Lyophilic & 

Lyophobic).  

5.2 Optical, Kinetic and Electrical properties of colloids – Electrophoresis, Electro- osmosis, 

Peptization, Coagulation.  

 5.3  Applications of colloids- Dialysis, Desalination of water, Artificial Rain.  

 

Text Books  

1. B.R. Puri, L.R. Sharma and K.C. Kalia, Principles of Inorganic Chemistry, Milestone 

Publishers, New Delhi, 2017 (Unit I, II, III)  

2. Arun Bahl and B.S. Bahl, Advanced Organic Chemistry, S. Chand & Co. Ltd., New Delhi, 

2012 (Unit IV)  

3. B.R. Puri, L.R. Sharma and Madan S. Pathania, Principles of Physical Chemistry Vishal 

Publishing Co., Jalandhar, 2017 (Unit V)  

4. P.L.Soni, H.M. Chawla, Text Book of Organic Chemistry , Sultan Chand & Sons, New Delhi, 

2004  

5. R.L. Madan and G.D. Tuli, Inorganic Chemistry, S. Chand Co. Ltd., New Delhi,2010  

6. Gurdeep Raj, Advanced Physical Chemistry, Goel Publishing House, Meerut, 2016.  

  

  References  

1. J.D. Lee, “Concise Inorganic Chemistry”, Oxford University Press, New Delhi, 2008.  

2. Morrison and Boyd “Organic Chemistry” Pearson Education, 2016.  

3. Peter Atkins and Julio de Paula, “Physical Chemistry” Oxford University Press, 2018.  

  

  

Course Outcomes:  

 CO No. CO-Statements 

Cognitive 

Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 

 

Identify different types of chemical bonds, 

hybridization and structures of compounds.  

 

K2 

CO-2 

Recollect the importance of types of reactions of 

organic compounds.  

 

K3 

CO-3 
Explain the basic concepts on acid and bases.  

 
K4 



CO-4 

Derive the integrated rate expressions for first order 

reactions and looking for suitable catalyst for industrial 

applications.  

 

K5 

CO-5 Identify different applications of colloids in day to day 

life.  

 

K2 

 

Relationship matrix for CO, PO and PSO 

Course 

Outcome  

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO-

1 

PO-

2 

PO-

3 

PO-4 PO-5 PSO-

1 

PSO-2 PSO-3 PSO-4 PSO5 Mean 

CO-1 3 2 3 3 3 3 2 2 2 2 2.5 

CO-2 2 2 3 2 3 3 2 3 3 3 2.6 

CO-3 3 2 3 2 3 3 3 2 3 2 2.6 

CO-4 3 2 2 3 3 3 2 2 2 3 2.5 

CO-5 3 2 3 2 2 2 2 3 2 2 2.3 

Mean Overall Score 2.5 

Result High 

Mean Overall Relationship is 2.5 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Nehf;fk;: 

1. ,ilf;fhy ,yf;fpak; $Wk; jj;Jtq;fis kPl;lwpar; nra;jy; 
2. rkaf;fy;tp %yk; Vw;gLk; ey;ypzf;f newpfisg; Gupe;J nfhs;sr; nra;jy; 
3. itzt ,yf;fpaj;ij tho;tpaNyhL xg;gpl;L mwpa J}z;Ljy; 
4. Rpw;wpyf;fpaj;jpYs;s ,yf;fpar; Ritia vjhh;j;j tho;tpaNyhL nghUj;jpg; ghh;f;fr; nra;jy;   
5. Gjpdk; czh;j;Jk; kdpj cstpay; $Wfis kjpg;gPL nra;jy; 

 

$W : 1 ,yf;fpa tuyhW> ,yf;fzk;        (13 Hours) 
 

gf;jp ,yf;fpaq;fs; - gd;dpU jpUKiwfs;> ehyhapu jpt;a gpuge;jk;> rpw;wpyf;fpaq;fs;> 
,yf;fzk; - tO> tohepiy> tOtikjp> ,ul;ilf;fpstp.  

 

$W : 2 irt ,yf;fpak;          (13 Hours) 
 

jpUQhd rk;ge;jh; Njthuk; - jpUr;rha;f;fhL gjpfk; (ghly; : 100 -110);> jpUehTf;furh; - 
jpUkog;ghb gjpfk; (ghly; : 2567 - 2576);> jpUthrfk; - md;idg;gj;J 

 

$W : 3 itzt ,yf;fpak;         (12 Hours) 
 

jpUkq;if Mo;thh; - nghpa jpUnkhop – nghpa jpUke;jpuj;jpd; kfpik >(ghly; :948 –
957) ehr;rpahh; jpUnkhop – Fapw;gj;J (ghly; 545 -556) G+jj;jho;thh; - ,uz;lhk; jpUte;jhjp 
(ghly;: 2182 - 2191)  

 

$W : 4 rpw;wpyf;fpaq;fs;> rpj;jh; ,yf;fpak;       (12 Hours) 
 

Kj;Jf;Fkhurhkp gps;isj; jkpo; - Kj;jg;gUtk; (4MtJ ghly;)> tUifg;gUtk;       
(2MtJ ghly;) jphp$luhrg;gf; ftpuhah; - FwtQ;rp tre;jts;sp ge;jhbaJ (Kjy; ehd;F 
ghly;fs;> jkpo; tpLJ}J – 151-160 fz;zpfs;> gl;bdj;jhh; ghly;fs; - neQ;nrhL Gyk;gy; 
(1 – 10 ghly;fs;) 

 

$W : 5 ehty;           (10 Hours) 
    gidab – Mrpupau; ,uh.nry;tk; 

 

ghlE}y;fs; : 

gf;jp ,yf;fpa tuyhW - Jiw ntspaPL 

gidab (ehty;) - 
,uh.nry;tk; 
NCBH nrd;id. 

 

 
 
 

jiyg;G : ,ilf;fhy ,yf;fpak;> ,yf;fzk;; 

Category of the Course : Part I Tamil   thpir vz;;  : c2 

gUtk; : ,uz;lhk; gUtk;   Nature of the Skill : Employability 

jhs; FwpaPL : U2R2TL2    kjpg;Gg; Gs;sp  : 3 

kjpg;ngz; : CIA:25+Ext:75=100  fw;wy; Neuk;  : 5 kzp  

Total Inst. Hrs : 60   



,g;ghlj;jpidf; fw;gjpd; %yk; khztu;fs; ngWk; gad;fs;: 
 
 

Sl.No Course Outcomes 
Knowledge 

Level 

CO1 gf;jp ,yf;fpaj; Njhw;wj;jpd; mtrpaj;ij kPl;Lzh;th; K2 

CO2 
irt ,yf;fpaq;fspy; fhzyhFk; caph;g;guty; caph; Njhw;wk; 
Nghd;wtw;iw mwptpay; fUj;JfNshL nghUj;jp fhz;gu; K4 

CO3 itztk; $Wk; kdpjj;ijg; Nghw;wp gpd;gw;Wth; K3 

CO4 rpw;wpyf;fpar; Ritawpe;J nra;As; eyk; ghuhl;Ltu; K6 

CO5 
Gjpdk; fhl;Lk; Gdpjj;ij czh;e;J ghj;jpug; gz;Gfisj; 
jpwdha;Tr; nra;th; K4 

 
 

,ilf;fhy ,yf;fpak;> ,yf;fzk; U2R2TL2 

Course 

Out 

comes 

Programme Outcomes (POs) Programme Specific 

Outcomes(PSOs) 

Mean 

Score 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 2 3 3 2 3 2 3 2.5 

CO2 3 2 3 3 3 2 3 3 2 3 2.6 

CO3 3 2 3 3 2 3 3 2 2 3 2.6 

CO4 3 3 2 3 2 3 3 2 2 3 2.6 

CO5 2 3 3 2 2 3 3 3 3 3 2.7 

                                                                                                      Mean Overall Score 2.6 

                                                                                                                            Result High 

 

Mean Overall Relationship is 2.6 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 



OBJECTIVES: 

CO 1: To give the learner a feel of poetry  

CO 2: To promote a perception of the aesthetic use of language 

CO 3: To revise a few aspects of grammar from a communicative angle 

CO 4: To provide reading and writing practice  

CO 5: To give practice in free writing. 

UNIT – I            (13 Hours) 

Shakespeare    : All the World’s a Stage. (lines 139-166) 

(The seven stages of Man) 

As You Like It (Act II Scene VII)  

Henry Wordsworth Long fellow : A Psalm of Life 

Oliver Goldsmith   : The Village Schoolmaster 

Rabindranath Tagore   : Where the mind is without Fear 

John Masefield   : Laugh and Be Merry  

  

UNIT – II         (12 Hours) 

Rupert Brooke   -  The Soldier 

P.B. Shelley   -  Ozymandias 

Judith Wright   -   The Company of Lovers 

Sarojini Naidu   -  The Queen’s Rival 

 

UNIT – III            (15 Hours) 

Verbs –Infinitives and Gerunds - Modals - Tenses – Active &Passive - Direct and Indirect - Clauses 

– Analysis and Transformation of sentences – Concord and Governance– Word order. 

 

UNIT – IV            (10 Hours) 

Note making – Arguments for and against Issues - Summarizing  

 

UNIT – V            (10 Hours) 

Developing outlines into paragraphs - Report Writing – Writing Curriculum Vitae 

 

Web Resources  

https://poemanalysis.com/william-shakespeare/all-the-worlds-a-stage/ 

https://poemanalysis.com/henry-wadsworth-longfellow/a-psalm-of-

life/#:~:text=Henry%20Wadsworth%20Longfellow-,Summary,matter%20of%20number%20and%20figures 

https://www.toppr.com/guides/english/english-literature/ozymandias-summary/ 

https://www.litcharts.com/poetry/rupert-brooke/the-soldier 

http://sumanabala.blogspot.com/2012/10/queens-rival-sarojini-naidu.html?m=1 

Title of the Course : POETRY AND ENGLISH FOR COMMUNICATION  

Category of the Course : PART-II ENGLISH Semester  : II 

Course Code : U2R2EL2   Nature of the Skill : Reading and Study Skill 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 5 

Credits : 3    Total Inst. Hrs  : 60 

https://poemanalysis.com/william-shakespeare/all-the-worlds-a-stage/
https://poemanalysis.com/henry-wadsworth-longfellow/a-psalm-of-life/#:~:text=Henry%20Wadsworth%20Longfellow-,Summary,matter%20of%20number%20and%20figures
https://poemanalysis.com/henry-wadsworth-longfellow/a-psalm-of-life/#:~:text=Henry%20Wadsworth%20Longfellow-,Summary,matter%20of%20number%20and%20figures
https://www.toppr.com/guides/english/english-literature/ozymandias-summary/
https://www.litcharts.com/poetry/rupert-brooke/the-soldier
http://sumanabala.blogspot.com/2012/10/queens-rival-sarojini-naidu.html?m=1


 

OUTCOME: 

Course Name -
Poetry and 
English  for  
Communication  

Course Code - U2R2EL2 Knowledge 
Level 

On completion of the course, students will be able to 

CO1 interpret and appreciate simple poems. K5 

CO2 categorise  and respond to aspects of poetic language like deviance, 

figures of speech, etc. 

K4 
 

CO3 perceive features like tense and time reference, polysemy, ambiguity 

and paraphrase relations. 

K5 

CO4 construct  ordinary dialogues , conversations and group discussions to 

suit real life situations. 

K6 

CO5 design communications in writing on ordinary matters like narrating 

an incident, describing a process, etc. 

K6 

  

Relationship Matrix for CO, PO, PSO 

 

Mean Overall Relationship is 2.38 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

Title of the Course :   Poetry and English  for  

Communication 

Course code :  U2R2EL2 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome 

(PSO) 

Mean 

Score of 

Cos PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 3 2 2 3 1 3 3 3 2 3 2.5 

CO – 2 3 2 2 2 3 3 2 2 3 1 2.3 

CO – 3 2 3 1 2 2 3 3 2 3 2 2.3 

CO – 4 2 2 3 3 2 2 3 2 3 2 2.4 

CO – 5 2 3 2 2 3 3 1 2 3 3 2.4 

 Mean Overall Score 2.38 

 Result HIGH 



Course Objectives: 

CO1: To Learn the tools of Biochemistry used in industries and clinical lab 

CO2:  To study the biochemical applications of analytical methods 

CO3:  To acquire the knowledge about radiation and its applications. 

CO4:  To understand the principles of chromatography and its applications. 

CO5:  To gain the knowledge about the principle of spectrophotometer 

Unit I             (15 Hours) 

Biophysics: 

Acids and bases, Hydrogen ion concentration (pH), Henderson-Hassel batch equation. pH meter. 

Buffers Bicarbonate buffer, Phosphate buffer and Proteins as buffer. Solutions- Parts per million, Molarity, 

Molality and Normality. Osmosis and osmotic pressure, (ICT) Gibbs - Donnan membrane equilibrium, 

Viscosity, Diffusion and Surface tension. 

Unit II             (15 Hours) 

Chromatography 

Principle and classification of chromatography. Partition chromatography- Paper chromatography, 

Thin layer chromatography and Gas-liquid chromatography. Adsorption chromatography- Column 

chromatography. Ion-exchange chromatography, Molecular exclusion chromatography, Affinity 

chromatography, High-performance liquid chromatography (Assignment). 

Unit III            (15 Hours) 

Electrophoresis and Centrifugation 

Principle and types. Factors affecting electrophoretic mobility. Paper electrophoresis. SDS-PAGE 

electrophoresis, (ICT) Isoelectric focusing, Agarose gel electrophoresis, pulsed-field gel electrophoresis. 

Immuno electrophoresis. Centrifugation: Types of centrifuges, rotors. Differential centrifugation, Density-

gradient centrifugation. Analytical centrifugation- Applications in the determination of molecular weight of 

macromolecules. 

Unit IV            (15 Hours) 

Spectroscopy 

Absorption spectrum, visible spectrum, wave length and wave number. Molar-extinction coefficient. 

Beer-Lambert’s Law. Instrumentation and applications of Colorimeter, UV-Visible 

Spectrophotometer. Spectrofluorimetry, Flame Photometry-Atomic emission and absorption flame 

photometry. Nuclear magnetic resonance spectrometry (NMR), (ICT)Electron spin resonance spectrometry 

(ESR), Mass spectrometry. 

 

Title of the Course : BIOCHEMICAL TECHNIQUES  

Category of the Course :        Core Course  Semester  : II 

Course Code : U2R2BCCC3  Nature of the Skill : Employability  

Marks : CIA:25+Ext:75=100 Hrs/Week  : 06 

Credits : 5   Total Inst. Hrs  : 72 



 

Unit V             (12 Hours) 

Radioactivity 

Radioactive decay, Half-life of radioactive elements, Units of Radioactivity, types of radiation. 

Isotopes-stable and radioactive isotopes. Measurement of Radioactivity - GM counter, liquid and solid 

Scintillation counter, Scintillation cocktails. Radioactive tracer technique and its applications. Applications of 

Radio isotopes in biological and medical sciences. (Assignment) Safety aspects of radioisotopes. Auto 

radiography. 

Text Books: 

1. Keith Wilson, Kenneth H. Goulding, 3rd Edition 1992, A Biologists guide to principles and 

Techniques of practical Biochemistry. Cambridge UniversityPress. 

2. Upadhyay, Upadhyay and Nath.Biophysical Chemistry - Principles and Techniques., 3rd Edition, 

2002. Himalaya PublishingHouse. 

3. Principles & Techniques of Practical Biochemistry – Wilson, Walker- Cambridge Univ. Press. 

4. Chromatography – G. Abbott. 

Reference Books: 

1. Sharma B.K. (1981) 11 th Edition. Instrumental method of chemical analysis. Goel Publishers  

2. David T. Plummer,3 rd Edition (1998), An Introducation to practical Biochemistry. Tata McGraw- 

Hill publishing company limited, New Delhi. 

3. Jessica Carol, Analytical Biochemistry, 2016, Syrawood Publishing House. 

e-Learning Resources: 

1. Analytical Biochemistry 1998 by David Holme &Hazel Peck 

2. Physical Chemistry Third Edition, 2008 by Robert G. Mortimer 

Course Out Comes 

After the successful completion of the course the students shall be able to 

 

CO No. CO Statement Knowledge level 

CO1 Demonstrate the measurement of  pH by glass electrode K4 

CO2 To Utilize the Chromatographic Techniques K3 

CO3 Use appropriate Electrophoresis Methods and Techniques K3 

CO4 
Acquire knowledge about centrifugations, types and its  

applications.  
K4 

CO5 Appreciate the principle and Applications of Radio isotopes K3 

 

 

 

 

 

 

 

 

 



 

Relationship Matrix for CO, PO and PSO: 

 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 3 2 2 3 2 2 2.3 

CO2 3 3 2 2 3 2 2 2 3 3 2.5 

CO3 3 3 2 1 3 3 2 3 2 2 2.4 

CO4 3 3 3 2 3 3 2 3 3 2 2.7 

CO5 2 3 3 2 2 3 2 3 2 3 2.5 

           2.48 

 

Mean Overall Relationship is 2.48 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives:  

CO1: To Understand the practical aspects of analytical techniques in Biochemistry 

CO2: To prepare of molarity and normality solution 

CO3:  To Measure the pH using pH Meter. 

CO4:  To understand the Molarity and Molality solution prepare calculations   

CO5:  To gain the knowledge on chromatography 

I. Buffer and pH 

1. Preparation of Buffer – citrate buffer, bicarbonate buffer and phosphate buffer 

2. pH Measurements Using pH Meter. 

3. Normality solution preparation 

4. Molarity solution preparation  

5. Molality solution preparation 

II. Analytical methods 

1. Calculation of Rf for given amino acids and unknown sample by TLC 

2. Separation of Amino acids and Sugars by Thin layer chromatography 

3. Separation of Amino acids and Sugars by Paper Chromatography (plant pigments, secondary 

metabolites tannin, alkodi) 

4. Separation of plant pigments by Column Chromatography 

5. Separation of Serum Proteins by Electrophoresis 

6. Separation of cellular organelles by differential centrifugation 

7. Titration Curve of Amino acids 

8. Verification of Beer – Lambert’s Law 

Reference Books: 

1. Manuals in Biochemistry, DrJ.Jeyaraman 

Title of the Course : MAJOR PRACTICAL II 

Category of the Course :        Core Course  Semester  : II 

Course Code : U2R2BCCC4P  Nature of the Skill : Skill Development  

Marks : CIA:40+Ext:60=100 Hrs/Week  : 05 

Credits : 5   Total Inst. Hrs  : 60 



2. Practical Biochemistry, Warley 

3. Practical Biochemistry, Plummer 

4. Practical clinical Biochemistry, Herald varley 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO 

No. 
CO Statement Knowledge level 

CO1 Demonstrate the working Principles of pH meter K4 

CO2 To Understand the working principles of pH indicator and estimation of 

macromolecules 
K2 

CO3 Use appropriate Methods for Determination of molecular weight of macro 

molecules 
K4 

CO4 Acquire knowledge about  the principles of colorimetry and spectroscopy K3 

CO5 To understand the  the principles and instrumentation of chromatography 

methods 
K2 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 3 3 3 2 2 3 2 3 2.6 

CO2 3 3 3 3 3 2 3 2 3 3 2.8 

CO3 3 3 2 2 3 3 2 3 3 3 2.7 

CO4 3 3 2 3 3 3 2 3 2 2 2.6 

CO5 3 3 3 3 2 3 3 3 3 3 2.9 

           2.72 

Mean Overall Relationship is 2.72 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 



 

Course Objectives:  

CO 1: To understand the basic principles and types of volumetric analysis. 

CO 2: To understand the concepts of indicators and Standard solutions  

CO 3: To know the estimation of total hardness of water 

CO 4: To gain skills in identifying organic compounds and quantifying 

CO 5: To appreciate the importance of qualitative and quantitative analysis 

 

I. VOLUMETRIC ANALYLSIS  

 

a)   Acidimetry and Alkalimetry  

i) Estimation of hydrochloric acid  

ii) Estimation of sodium hydroxide  

b)   Permanganimetry  

iii) 
 
Estimation of oxalic acid using KMnO4 

iv) Estimation of ferrous sulphate using KMnO4  

  c) Iodometry 

v) 
 
Estimation of CuSO4 by using Sodium Thio sulphate ate 

vi) 
 
Estimation of KMnO4 by using Sodium Thio sulphate 

vii) 
 
Estimation of K2Cr2O7 by using Sodium Thio sulphate 

  d) Compluxometry 

viii) 
 
Estimation of hardness of Water 

 

II. ORGANIC ANALYSIS  

 

Analysis of organic compounds with the following tests for  

 

i) Aromatic/ Aliphatic nature 

ii)  
 
Saturation / unsaturation 

iii)  presence of nitrogen and  

iv)  Functional group  

 

 

Title of the Course : ALLIED CHEMISTRY PRACTICAL – I  

Category of the Course : Allied Course   Semester  : II 

Course Code : U2R2CHAC2P   Nature of the Skill : Skill Development 

Marks : CIA:40+Ext:60 =100  Hrs/Week  : 3 

Credits : 3     Total Inst. Hrs  : 48 



 

Organic Compounds 

• Carbohydrates  

• Phenols 

• Aldehydes 

• Ketones 

• Acids 

• Primary Amines  

• Amids 

   

Reference Books 

1. V. Venkateswaran, R. Veerasamy, A.R. Kulandaivelu, Basic Principles of Practical   

Chemistry, Sultan Chand & Sons, New Delhi, 1997. 

2. Sundaram, Krishnan, Raghavan, Practical Chemistry (Part II), S. Viswanathan Co. Pvt., 1996. 

3. N.S. Gnanapragasam and G. Ramamurthy, Organic chemistry – Lab manual, S. Viswanathan, 

Co. Pvt. Ltd., 1998. 

4. J.N. Gurtu and R. Kapoor, Advanced Experimental Chemistry (Organic), S. Chand and Co., 

1987. 

Course Outcomes:  
    

  

 CO No. CO-Statements 

Cognitive 

Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 
Apply the Principles of titrimetry 

 
K2 

CO-2 
Familiarize the concepts of indicators and dilutions 

 
K3 

CO-3 
Deduct the total hardness of water  

 
K4 

CO-4 
Deduct the various functional group 

 
K5 

CO-5 Perform the quantitative and qualitative analysis on 

organic compounds.  
K2 

 

Relationship matrix for CO, PO and PSO 

Course 

Outcome  

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO-

1 

PO-

2 

PO-

3 

PO-4 PO-5 PSO-

1 

PSO-2 PSO-3 PSO-4 PSO5 Mean 

CO-1 3 2 3 2 3 3 2 2 2 2 2.4 

CO-2 3 2 3 3 2 3 2 2 3 2 2.5 

CO-3 2 3 2 3 3 2 3 2 3 3 2.6 

CO-4 2 3 2 3 2 3 2 3 2 2 2.4 

CO-5 3 2 3 2 3 3 2 3 2 2 2.5 

Mean Overall Score 2.48 

Result High 



Mean Overall Relationship is 2.48 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Objectives:  

CO 1: To understand the chemistry of biomolecules.  

CO 2: To learn the basic concepts of chemical analysis of water.  

CO 3: To learn the basic concepts of types of errors.  

CO 4: To learn the principles of analytical techniques like chromatography and calorimetry.  

CO 5: To know the chemical structure and uses of various industrial products.  

  
Unit– I   Chemistry of Biomolecules        (15 Hours) 

1.1 Classification of carbohydrates, glucose & fructose – preparation, properties – muta- rotation, 

Inter-conversion of glucose and fructose, manufacture of sucrose, test for sugars.  

1.2 Amino acids – preparation and properties of glycine and alanine, peptides (elementary 

treatment) - proteins-classification based on physical properties and biological functions- 

structure of proteins – primary and secondary –Test for proteins.  

      1.3 Coordination compounds: biological role of haemoglobin and chlorophyll.  

  

Unit–II   Chemistry of Water         (12 Hours) 

2.1 Water as a universal solvent–hardness of water- permanent and temporary hardness, 

disadvantages of hard water- DO, BOD and COD - definition, Methods of determination (any 

one method).  

2.2 Water Softening methods - Zeolite process, Reverse Osmosis.  

2.3 Preparation of Deionised water- Distilled water–Double Distilled water–Packaged drinking 

water.  

  

  

Unit–III    Basics of Quantitative Analysis        (9 Hours) 

3.1. Error analysis: accuracy, precision, determinate and indeterminate errors, relative error, 

absolute error.  

3.2. Quantitative analysis: Titrimetry- principle, acid-base titrations and redox titrations with 

examples -End point and equivalence point. 3.3. Theory of Indicators- Types of indicators - 

Quinonoid theory.  

  
Unit - IV   Analytical Techniques         (10 Hours) 

  

4.1 Chromatography-introduction-principle, sampling and applications of paper, thin layer and 

column chromatography.  

4.2 Photochemistry: Laws of Photochemistry, components of a colorimeter (Block diagram), 

application (estimation of iron).  

Title of the Course : ALLIED CHEMISTRY – II  

Category of the Course : Allied Course  Semester  : II 

Course Code : U2R2CHAC3  Nature of the Skill : Skill Development 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 4 

Credits : 3    Total Inst. Hrs  : 64 



4.3 Purification methods – Steam distillation, Vacuum Distillation, Fractional Distillation, 

Solvent extraction, Crystallization and Sublimation.  

 

Unit -V    Industrial Chemistry         (18 Hours) 

5.1- Synthetic Polymers: Preparation, Properties and uses of Teflon, Polyester, Nylon-66 PVC, 

Polyethylene.  

5.2 – Halogen containing compounds: Preparation and uses of Freons, CH2Cl2, CHCl3, CCl4, 

Pesticides- DDT, BHC- Preparation and uses.  

5.3- Fuel gases: Water gas, Producer gas, LPG, Gobar gas, Natural Gas- Manufacture and uses.  

5.4- Cosmetics: Basic ingredients, Additives and fragrances used in Soaps, Toothpaste, 

Lipstick, Perfumes, Deodorants and Antiperspirants. Basic tests for identification of good 

and bad costmetics - pH test.  

 

Text Books  

1. Tiwari K.S., Melhotra S.N., Vishnoi N.K, A Text book of Organic Chemistry, Vikas 

Publishing House Pvt. Ltd., New Delhi, 2017. (Unit-I, V).  

2. R. Gopalan, P. S. Subramanian and K. Rengarajan, Elements of Analytical Chemistry, 

Sultan Chand and Sons, New Delhi, 1997. (Unit- IV).  

3. Puri B.R., Sharma L. R., Kalia K.K, Principles of Inorganic Chemistry, 23rd  

Edition, New Delhi, Shoban Lal Nagin Chand & Co, 2107. (Unit- I, III)  

4. Puri B.R., Sharma L. R., Kalia K.K, Principles of physical Chemistry, 23rd Edition, New 

Delhi, Shoban Lal Nagin Chand & Co, 2017. (Unit-II).  

5. B.K. Sharma, Industrial Chemistry, Goel Publishing Co., 1997.  

  

Reference Books  

1. R.T. Morrison & R.N.Boyd, Study Guide to Organic Chemistry, Pearson Education, New 

Delhi, 2016.  

2. R.L. Madan and G.D.Tuli, Inorganic Chemistry, S. Chand Co., Ltd., New Delhi, 2010  

3. Gurdeep Raj, Advanced Physical Chemistry, Goel Publishing House, Meerut, 2016.  

  

 Course Outcomes:   

CO No. CO-Statements 

Cognitive 

Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 
Know the biological functions with the importance of biomolecules 

 
K2 

CO-2 
Know the chemistry of water. 

 
K3 

CO-3 
Know the types of errors and indicators in quantitative analysis 

 
K4 

CO-4 

Explain the purification techniques and the basic 

concepts of various analytical techniques. 

 

K5 

CO-5 Describe the various industrial products. 

 
K4 

 

Relationship matrix for CO, PO and PSO 



Course 

Outcome  

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO-

1 

PO-

2 

PO-

3 

PO-4 PO-5 PSO-

1 

PSO-2 PSO-3 PSO-4 PSO5 Mean 

CO-1 3 2 3 2 3 3 1 2 2 2 2.3 

CO-2 3 2 3 2 2 3 2 2 3 2 2.4 

CO-3 2 2 3 2 3 2 3 2 3 3 2.5 

CO-4 2 3 2 3 2 3 2 3 2 2 2.4 

CO-5 3 2 3 3 2 3 2 3 2 2 2.5 

Mean Overall Score 2.42 

Result High 

Mean Overall Relationship is 2.42 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

COURSE OBJECTIVES  

CO 1: To impart basic knowledge of various natural resources 

CO 2: To understand the importance of ecosystem and biodiversity in Earth 

CO 3: To be effective in Pollution & waste water management of our nation. 

CO 4: To acquire knowledge on environmental issues & social issues. 

CO 5: To gain the knowledge about population management. 

UNIT I            (5 Hours) 

The Multidisciplinary nature of environmental studies: Definition, scope and importance - Need of 

public awareness. Natural Resources: Renewable and non-renewable resource, Natural resources and 

associated problems.  

a) Forest resources: Use and over-exploitation, Deforestation, Case studies. Timber extraction, mining, 

Dams and their effects on forests and tribal people.  

b) Water resources: use and over-utilization of surface and ground water, floods, drought, conflicts over 

water, dams - benefits of and related problems.  

c) Mineral resources: Use and exploitation, environmental effects of extracting and using mineral 

resources, case studies.  

d) Food resources: World food problems, changes caused by agriculture and overgrazing, Effects of 

modern agriculture, fertilizer and pesticide problems, Water logging, salinity, case studies.  

e) Energy resources: Growing energy needs, Renewable and non-renewable energy resources, use of 

alternate energy sources, case studies  

f) Land resources: land as a resource, land degradation, man induced landslides, soil erosion 

desertification.  

 Role of an individual in conservation of natural resources. 

 Equitable use of resources for sustainable lifestyle. 

 

Title of the Course : ENVIRONMENTAL STUDIES  

Category of the Course : Ability Enhancement Compulsory Course I (AECC)   

Semester : II     Nature of the Skill : Skill Development 

Course Code : U2R2AECC1    

Marks : CIA:25+Ext:75 =100  Hrs/Week  : 2 

Credits : 2     Total Inst. Hrs  : 24 



UNIT – II            (5 Hours) 

Ecosystem: Concept of an ecosystem - Structure and functions of an ecosystem – Producers, 

Consumers and Decomposers - Energy flow in the ecosystem - Ecological succession - food chains, food webs 

and ecological pyramids. Types, characteristic feature, structure and functions of the following ecosystem: 

Forest ecosystems, Grassland ecosystems, Desert ecosystems and Aquatic ecosystems (Ponds, streams, lakes, 

rivers, oceans, estuaries).  

Biodiversity:  

Introduction - Definition: Genetic, species and ecosystem diversity. Biogeographical classification of 

India, Value of biodiversity: Consumptive use, productive use, social, ethical, aesthetic and option values. 

Biodiversity at global, national and local levels, India as a mega-diversity nation, Hot-spots of biodiversity, 

Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts, Endangered and endemic 

species of India, Conservation of biodiversity: In-situ conservation and ex-situ conservation.  

 

UNIT – III            (5 Hours) 

Environmental pollution:  

Definition, causes, effects and control measures of Air pollution, Water pollution, Soil pollution, 

Marine pollution, Noise pollution, Thermal pollution, Radioactive pollution.  

Solid waste management:  

Causes, effects and control measures of urban and industrial waste, Role of an individual in the prevention of 

pollution - pollution case studies - disaster management: floods, earthquakes, cyclones, landslides.  

 

Effects of Fireworks:  

Firework and celebrations, Health Hazards, Types of Fire, Firework and safety.  

 

UNIT – IV            (5 Hours) 

issues and Environment: 

From unsustainable to sustainable development, urban problems related to energy, water conservation, 

rainwater harvesting, watershed management. Resettlement and rehabilitation of people: Its problems and 

concerns - case studies, Environment ethics; issues and possible solutions. Climate change, Global Warming, 

Acid Rain, Ozone Layer Depletion, Nuclear Accidents and Holocaust - Case studies.  

Wasteland reclamation, Consumerism and waste products, Environment Protection Act - Air (prevention and 

control of pollution) Act, Water (prevention and control of pollution) Act - Wildlife Protection Act, Forest 

Conservation AcT, Issues involved in the enforcement of environmental legislation. Public awareness. 

 

 



UNIT – V            (5 Hours) 

Human Population and the Environment:  

Population growth, variation among nations  

Population explosion - Family Welfare Programmes;  

Environment and human health  

Human Rights and Value Education;  

HIV/AIDS, Women and Child Welfare;  

Role of Information Technology in Environment and Human Health;  

Case Studies  

 

Field work:  

 Visit to a local area to document environmental assets: river / forest / grasslands/ hill / mountain.  

 Visit to a local polluted Site-Urban/Rural/Industrial/Agricultural 

 Study of common plants, insects, birds. 

 Study of simple ecosystems-pond, river, hill slopes, etc. 

 

REFERENCE: 

 Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner. 

 Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd.,Ahmedabad – 380 013, India, 

Email:mapin@icenet.net (R)  

 Miller T.G. Jr. Environmental Science, Wadsworth Publishing Co. (TB) 

 Odum, E.P. 1971. Fundamentals of Ecology. W.B. Saunders Co. USA, 574p 

 Jadhav, H & Bhosale, V.M. 1995. Environmental Protection and Laws. 

Himalaya Pub. House, Delhi 284 p. 

 Manigandan G. 2020 Environmental Studies, PoGo publications, Trichy ISBN: 978-93-83069-36-1 

 

 

COURSE OUTCOMES 

Environmental Studies                                                                                Course Code : U2R2AECC1 

S. No. Course Outcome 
Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 Understand the resources of environment and its importance in detail. K2 

CO - 2 Get an in-depth knowledge about the nature of biodiversity. K3 

CO - 3 Apply their knowledge about solid waste management. K3 

CO - 4 Analyze various social issues & determining the solution from this. K4 

CO - 5 acquire knowledge on Human Population from case studies K6 



Relationship matrix for CO, PO and PSO 

Course 

Outcome  

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2 PSO-3 PSO-4 PSO5 Mean 

CO-1 3 2 3 2 3 3 1 2 2 2 2.3 

CO-2 3 2 3 2 2 3 2 2 3 2 2.4 

CO-3 2 2 3 2 3 2 3 2 3 3 2.5 

CO-4 2 3 2 3 2 3 2 3 2 2 2.4 

CO-5 3 2 3 3 2 3 2 3 2 2 2.5 

Mean Overall Score 2.42 

Result High 

Mean Overall Relationship is 2.42 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Nehf;fk ;  
 

1. jkpopy; fhg;gpaq;fis mwpKfg; gLj;Jjy;. 
2. fhg;gpaq;fs; $Wk; tho;tpay; mwq;fis cau;j;Jjy;. 
3. Guhzq;fs; top tho;tpay; jj;Jtj;ij kjpg;gPL nra;jy;. 
4. rkaf; fhg;gpaj;jpd; %yk; tho;tpd; gd;Kfj; jd;ikia tiuaWj;Jf; $Wjy;. 
5. fhg;gpa> ehlf ,yf;fpaq;fSf;F ,ilapyhd xw;Wik 

      Ntw;Wikfisg; gFg;ghar; nra;jy;. 
 

$W : 1 ,yf;fpa tuyhW> ,yf;fzk;        (12 Hours) 
 

,yf;fpa tuyhW - Ik;ngUq;fhg;gpaq;fs;> IQ;rpWfhg;gpaq;fs; - gpwfhg;gpaq;fs;   
ehlfj;jpd; Njhw;wKk; tsu;r;rpAk;> ,d;iwa epiy. ,yf;fzk; – %tplg; ngau;fs;  jd;ik> 
Kd;dpiy> gluf;;if. 

 
 

$W : 2 fhg;gpaq;fs;          (12 Hours) 
 

    rpyg;gjpfhuk; - fdhj;jpwk; ciuj;jfhij> kzpNkfiy - fe;jpw;ghit tUtJ ciuj;j 
fhij> rPtfrpe;jhkzp - RukQ;rupahu; ,yk;gfk; - 42 ghly;fs; (1-7> 14> 17 - 36> 44 - 47>57 - 
62> 64 - 68). 

 
 

$W :3 ,jpfhrk;> Guhzk;           (12 Hours) 
 

fk;guhkhazk; - Ffg;glyk; (1 - 23 ghly;fs;) ngupGuhzk; - rz;NlRtu ehadhu; 
Guhzk; (1> 8 - 12> 30 - 42> 51 - 59) tpy;ypghujk; - cY}fd; J}J rUf;fk; (1 - 21 ghly;fs;) 

 
 

 $W : 4 gpw fhg;gpaq;fs;          (12 Hours) 
 
 

,uhtzf; fhtpak; - tpe;jf;fhz;lk; - jrujg;glyk; (1-27 ghly;fs;). rPwhg;Guhzk; - 
<j;jq;Fiy tutioj;jg; glyk; (1-17 ghly;fs;)> Njk;ghtzp - ePu;tuk; mile;j glyk; (1-19 
ghly;fs;) 

 
 

$W : 5 ehlfk;           (12 Hours) 
 

        gjpndl;lhk; Nghu; ($thfj;jpy; nfhYtpUf;Fk; muthd; Gfo; $Wk; ehlfk;)> 
       Mrpupau; Kj;JNtyofd;. 
 
ghlE}y;fs; : 
 

rpyg;gjpfhuk; %yKk; ciuAk - r.Nt.Rg;gpukzpad;> fq;if Gj;jf epiyak; 

kzpNkfiy %yKk; ciuAk; - =re;jpud;> tu;j;jkhdd; gjpg;gfk;> nrd;id 

rPtfrpe;jhkzp %yKk; ciuAk; - Qh.khzpf;fthrfk;> khzpf;fthrfu; gjpg;gfk;> 

,uhtz fhtpak; - Gytu; Foe;ij> Ntyh gjpg;gfk;> <NuhL 

gjpndl;lhk; Nghu; - Kj;JNtyofd;> rPij gjpg;gfk;> nrd;id 

jiyg;G : fhg;gpa ,yf;fpak; - ,yf;fzk; 

Category of the Course : Part I Tamil   thpir vz;;  : c3 

gUtk; : %d;whk; gUtk;   Nature of the Skill : Employability 

jhs; FwpaPL : U3R2TL3    kjpg;Gg; Gs;sp  : 3 

gpupT : gFjp I jkpo;    fw;wy; Neuk;  : 5 kzp 

kjpg;ngz; : CIA:25+Ext:75=100  Total Inst. Hrs  : 60   



 
  ,g;ghlj;jpidf; fw;gjpd; %yk; khztu;fs; ngWk; gad;fs; 
 
 

Sl.No Course Outcomes 
Knowledge 

Level 

CO1 fhg;gpa ,yf;fpaj;jpd; jiyikg; gz;Gfis mwptu; K2 

CO2 fhg;gpaf; fijfs; top mwr;rpe;jidfis czu;tu; K2 

CO3 
gy;NtW tifahd fhg;gpa tbtq;fspy; ,lk;ngWk; nghUz;ikiag; 
ghFgLj;jp mwptu; K3 

CO4 
r%f tsu;r;rpf;Fr; rkaf; fhg;gpaq;fspd; gq;fspg;ig kjpg;gPL 
nra;tu;. K5 

CO5 
jkpo;r; r%f tsu;r;rpNahL ehlff;fiy njhlu;e;J tUk; 
fhyr;R+oiy Muha;e;Jzu;tu; K6 

 

fhg;gpa ,yf;fpak;> ,yf;fzk; U3R2TL3 

Course 

Out 

comes 

Programme Outcomes (POs) Programme Specific 

Outcomes(PSOs) 

Mean 

Score 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 2 3 2 2 2 3 2 2.4 

CO2 2 3 3 3 2 3 3 2 2 2 2.5 

CO3 2 3 2 3 2 3 3 2 3 3 2.6 

CO4 2 3 3 2 2 3 3 3 2 2 2.5 

CO5 3 2 2 3 2 3 3 2 3 3 2.6 

                                                                                                      Mean Overall Score 2.6 

                                                                                                                            Result High 

 

Mean Overall Relationship is 2.6 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 



OBJECTIVES: 

CO 1: To introduce the learner to living language in dramatic situations 

CO 2: To enable the student to see the special features of dramatic language 

CO 3: To give the class practice in proper reading with correct stress and intonation 

CO 4: To enable the learner to perceive the structure of paragraphs and passages 

CO 5: To promote skills in dialogue writing and precise writing and make them see the elements of 

sentence and paragraph structure. 

UNIT              (15 Hours) 

Shakespeare   1. Trial for a Pound of Flesh (The Merchant of Venice) 

2. Forum scene (Julius Caesar)  

Edith M Barling                    His Majesty Masquerades  

 

UNIT II            (15 Hours) 

Fritz Karinthy                                The Refund    

Anton Chekov                     The Bear 

Ella Adkins                                    The Expected 

 

UNIT III            (14 Hours) 

Note making - Precis Writing – Rhetorical features – The dynamics of communication – Field – 

Mode – Interpersonal context – Greetings, Partings, Fillers and Tonal variations 

 

UNIT IV            (6 Hours) 

Dialogue Writing - Writing Interviews -Group Discussions 

 

UNIT V            (10 Hours) 

Writing Speeches – Welcome – Introductory and thanks giving – Constructing arguments for and 

against propositions for debates.  

 

 

Web Resources  

 

https://www.literaturewise.in/mdl/mod/page/view.php?id=269 

https://www.sparknotes.com/shakespeare/juliuscaesar/section7/ 

http://sujarithasaravanan.blogspot.com/2019/10/refund-fritz-karinthy-summary.html?m=1 

https://educationallodge.com/2021/01/the-bear-by-anton-chekhov-summary-characters-questions-

answers.html. 

 

 

 OUTCOME: 

Title of the Course : DRAMA AND ENGLISH FOR COMPETITIVE EXAMINATIONS  

Category of the Course : PART-II ENGLISH Semester  : III 

Course Code : U3R2EL3   Nature of the Skill : Comprehension and Appreciation 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 5 

Credits : 3    Total Inst. Hrs  : 60 

https://www.literaturewise.in/mdl/mod/page/view.php?id=269
https://www.sparknotes.com/shakespeare/juliuscaesar/section7/
http://sujarithasaravanan.blogspot.com/2019/10/refund-fritz-karinthy-summary.html?m=1
https://educationallodge.com/2021/01/the-bear-by-anton-chekhov-summary-characters-questions-answers.html
https://educationallodge.com/2021/01/the-bear-by-anton-chekhov-summary-characters-questions-answers.html


Course Name –Drama and 

English for Competitive                                       

Examinations 

 
Course Code - U3R2EL3 

Knowledge 
Level 

On completion of the course, students will be able to 

CO1 Analyse the force of dramatic language, improve their 

histrionic abilities and pronunciation skills. 

K5 

CO2 Perceive subtle differences in language use and their 

tonal implications. 

K5 
 

CO3 Develop skills of logical reasoning and become capable 

of identifying markers of coherence and concord. 

K6 

CO4 Construct ordinary dialogues and conversations in real 

life. 

K6 

CO5 Estimate ideas and situations and ways of expressions to 

construct written messages. 

K5 

 

Relationship Matrix for CO, PO, PSO 

Mean Overall Relationship is 2.42 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

Title of the Course :  DRAMA AND 

ENGLISH FOR COMPETITIVE                                         

EXAMINATIONS     

Course code :   U3R2EL3 

Course 

Outcome 

(CO) 

Programme Outcome 

(PO) 

Programme Specific Outcome (PSO) Mean 

Score of 

Cos PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO1 PSO2 PSO3 PSO4 PSO5 

CO – 1 3 2 1 3 3 2 3 3 3 2 2.5 

CO – 2 2 3 2 2 2 2 3 1 2 3 2.2 

CO – 3 2 3 1 2 3 3 3 2 3 3 2.5 

CO – 4 2 3 3 1 2 3 2 3 3 2 2.4 

CO – 5 2 3 2 3 3 2 3 2 2 3 2.5 

 Mean Overall Score 2.42 

 Result HIGH 



Course Objectives: 

CO1: To Impart Knowledge about properties of enzymes and the principles underlying them catalytic power. 

CO2: To expose the students to various models of enzyme substrate complex and factors affecting catalytic 

 activity. 

CO3: To introduce enzyme kinetics that provides much of the framework for any discussion of enzymes. 

CO4: To appreciate the various methods involved in enzyme extraction and isolation. 

CO5: To understand the purification techniques of enzymes and designer enzymes 

UNIT 1            (12 Hours) 

Classification and units of enzymes:  

Based on IUB with examples. Unit of enzyme activity –definition of IU, enzyme turn over number 

and nature of non-enzymatic and enzymatic catalysis. Specific activity. Enzyme specificity. Concept of active 

site, ES complex, specificity. 

UNIT 2             (15 Hours) 

Theories of enzyme catalysis: 

Lock and key model, Koshland’s induced fit theory. Acid- base catalysis, electrostatic catalysis, 

covalent catalysis. Mechanism of reaction catalyzed by enzymes (ICT) - lysozyme and chymotrypsin. 

Isoenzymes: Lactate dehydrogenase as an example(Seminar). Multienzyme complex – Pyruvate 

dehydrogenase complex. RNA as an enzyme. (Ribozymes). 

UNIT 3             (18 Hours) 

Enzyme Kinetics           

Enzyme kinetics of single substrate reactions – Pre steady state and steady state kinetics, factors 

affecting enzyme activity, Michaleis - Menten plot, Lineweaver - Burk plot, Eadien - Hofstee plot and Hanes 

plot. Determination of Vmax & Km from L-B plot and their significance. Enzyme inhibition (ICT)-

competitive, non-competitive and uncompetitive. Graphical representation by L-B plot. Evaluation of Km, Ki 

and Vmax in presence of inhibitor. Factors affecting rate of enzyme catalyzed reactions (Assignment). 

UNIT 4            (16 Hours) 

Chemical modification:   

Site directed mutagenesis of enzymes. Mechanism of action of chymotrypsin (ICT). Allosteric 

enzymes: Sigmoidal curve, positive and negative modulators, qualitative description of “concerted” & 

“sequential” models for allosteric enzymes. Half site reactivity, Flipflop mechanism, positive and negative 

co-operativity with special reference to aspartate transcarbamylase and phosphofructokinase. 

UNIT 5            (09 Hours) 

Applications of Enzymes:   

Title of the Course : ENZYMOLOGY 

Category of the Course : Core Course   Semester  : III 

Course Code : U3R2BCCC5   Nature of the Skill : Employability 

Marks : CIA:25+ Ext: 75 = 100  Hrs/Week  : 05 

Credits : 05    Total Inst. Hrs  : 60 



Enzymes as reagents, Marker enzymes in diagnostics, Immobilized enzymes, Industrial and medical 

(SGOT, LDH, SGPT enzyme application) (seminar). 

Text Books:  

1. U. Sathyanarayana, U. Chakrapani. Reprint2009. Biochemistry. Books and Allied Private Limited, 

Kolkata. 

2. Nelson and Cox, Lehninger’s Principles of Biochemistry, (2000), Kalyani Publishers, Ludhiana/Worth 

Publishers, Inc., New York. 

Reference Books: 

1. Fundamentals of Enzymology (1999) 3rd ed., Nicholas C.P. and Lewis S., Oxford University Press 

Inc. (New York), ISBN:019 850229X. 

2. R. K. Murray, D.K. Granner, P.A. Mayes and V.W. Rod well, harper’s Biochemistry, 22nd edn. 

(1990), Prentice-Hall, International, USA. 

3. P.K. Stumpf, OUTLINES OF BIOCHEMISTRY, 4th edn. (1994), Wiley Eastern, NewDelhi, 

(Chapters7 & 8). 

4. L. Stryer BIOCHEMISTRY 4th Ed. (1995) W.H. Freeman Co., San Francisco, USA 

5. G.L. Zubay BIOCHEMISTRY 4th Ed. (1998) W.C. Brown Publishers, USA. 

e-Learning Resources: 

1. https://youtu.be/j00Ep0Byu0Y 

2. https://youtu.be/uAi1LJUHUOY 

3. https://youtu.be/AusY2gGf0Ao 

4. https://youtu.be/a-mYtHIrXR0 

5. https://youtu.be/7h0XrF1BleM 

Course Out Comes 

After the successful completion of the course the students shall be able to 

Co. No Co Statement Knowledge Level 

CO1 

Discussing concepts of activation energy and cellular reactions to occur by a 

biocatalyst. Ever increasing number of newly discovered enzymes, a system 

for naming and classifying enzymes must be known and also the role of 

coenzymes in enzyme catalysed reaction. 

K3 

CO2 
Comprehend the role of enzyme substrate complex formation and types of 

models and enzyme specificity. 
K3 

CO3 
Apply the kinetics of enzyme such as MM equation, LB plot and Eadie 

Einstein mechanisms in various field of enzyme technology. 
K4 

CO4 

Discuss techniques of enzyme extraction from various tissues and Isolation, 

intracellular localization of enzymes, marker enzymes an intensive research 

on the enzymes catalysing the reactions of cell metabolism. 

K4 

CO5 

Apply purification techniques of enzymes, properties of multi enzyme 

complex and designer enzymes as an important practical tool in medicine, 

food processing, chemical industry and in agriculture. 

K4 

 

 

 

 



 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 2 3 3 3 2 3 3 3 2.5 

CO2 3 2 2 2 2 2 3 3 2 3 2.4 

CO3 2 3 1 2 3 3 3 2 3 3 2.5 

CO4 2 3 3 2 2 3 3 2 3 3 2.6 

CO5 3 2 3 3 2 2 3 2 3 3 2.5 

           2.5 

Mean Overall Relationship is 2.5 which is High 

 

Relationship of Outcomes 

Low Level Relation – 01 (If it is related less than 40 %)  

Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation – 03 (If it is related greater than 70 %) 

 

Mean overall Score Range 

Less than 1.2       : Low  

Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2    : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Objectives: 

CO1: Know the activities of Enzymes  

CO2: Follow the Enzymes estimations by DNP methods  

CO3:  Follow the Enzyme Kinetics methods  

CO4: To determine the pH optimum, Km and Vmax of enzymes 

CO5: Isolation and purification of Enzymes 

 

Practical Contents: 

1. Isolation (Estimation) of urease and demonstration of its activity. 

2. Isolation (Estimation) of acid phosphatase and demonstration of its activity. 

3. Determination of specific activity of salivary amylase by DNS. 

4. (Estimation or isolation) of urease (Soybean). 

5. Time course of urease reaction. 

6. Effect of pH on enzyme activity (Acid phosphatase/Alkaline phosphatase (any one)). 

7. Influence of substrate concentration and pH on the rate of enzymatic reaction. 

8. Determination of Km and Vmax of salivary amylase. 

9. Determination of initial velocity [time kinetics] of salivary amylase. 

10. Determination of optimum temperature of salivary amylase. 

11. Isoenzyme analysis (LDH) from serum sample- Native PAGE. 

 

Reference Books:  

1. R. Boyer, Modern Experimental Biochemistry, 3rd., Pearson Education(Singapore) Pvt.  Ltd., 2001. 

2. J. Jayaraman, Laboratory Manual in Biochemistry - New age international pvt. Ltd,2011 

3. D.T. Plummer, Practical Biochemistry - TATA McGraw-Hill education; 3rd edition,2006. 

4. K. Wilson and J. Walker, Practical Biochemistry, Principles and Techniques, Cambridge  University 

Press, eighth edition 2018.  

5. Experimental Biochemistry – A Student Companion - B.S. Rao & V. Deshpande, I.K. 

International Pvt. Ltd. (N. Delhi, Mumbai, Bangalore) 2005. 

Course Out Comes 

After the successful completion of the course the students shall be able to 

Co. No Co statement knowledge Level 

CO1 
To gain knowledge on enzymology in the aspects of isolation and 

purification, kinetics as well as native PAGE analysis. 
K4 

CO2 
- Analyze the kinetics of enzyme catalysis and learn the basics of isolation and 

purification of enzymes. 
K3 

CO3 
Understand the concepts of isoenzyme analysis and inhibitory 

mechanisms of enzyme activity 
K5 

CO4 Prediction of enzyme activity by estimations K3 

CO5 Determination of optimum temperature, pH and km of various enzymes. K4 

Title of the Course : MAJOR PRACTICAL - III 

Category of the Course : Core Course   Semester  : III 

Course Code : U3R2BCCC6P   Nature of the Skill : Employability 

Marks : CIA:40+ Ext: 60 = 100  Hrs/Week  : 05 

Credits : 05    Total Inst. Hrs  : 60 



Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 2 3 2 3 2 3 2 3 2.5 

CO2 3 2 2 2 2 3 3 3 3 2 2.5 

CO3 3 3 2 2 3 3 2 3 3 3 2.7 

CO4 2 3 2 2 2 3 3 2 3 3 2.5 

CO5 3 1 3 2 2 3 3 3 2 3 2.6 

           2.56 

Mean Overall Relationship is 2.56 which is High 

 

Relationship of Outcomes: 

 Low Level Relation  – 01 (If it is related less than 40 %)  

 Medium Level Relation  – 02 (If it is related between 40 – 70 %) 

 High Level Relation  – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2   : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives:  

CO1: To understand the Taxonomical Principles and their Rules and Regulations. 

CO2: To study about the Primitive Groups of Plants and Animals. 

CO3:  To acquire the knowledge about the Plant and Animal Cell Structure and Cellular organelles  

functions.          

CO4:  To understand the Embryological Development and their various Stages. 

CO5:  To gain the knowledge about the Commercial Values of Plants and animals. 

UNIT I   (09 Hours) 

Biological Classification and Taxonomy (Linnaeus)  

Introduction to principles of Taxonomy (Linnaeus) – Concepts of species of hierarchical taxa, 

Biological nomenclature, Classical and quantitative methods of Taxonomy, (Eukaryotic System) Taxonomic 

Position of Plant and Animal and Two Kingdom- Five Kingdom Systems Concept (ICT).   

UNIT II   (10 Hours) 

Plant and Animal Groups   

Classification of Plants, Salient features of various Plant Groups: Algae, Fungi, Bryophytes, 

Pteridophytes and Gymnosperms. (Assignment) Animal groups:  Major Phyla - General characters with 

appropriate examples - Protozoa - Porifera – Coelenterata - Platyhelminthes - Aschelminthes - Annelida - 

Arthropoda - Mollusca - Echinodermata and Chordates   

UNIT III   (10 Hours) 

Cell Biology (Eukaryotic System) 

 Cell Biology- Structure of plasma membrane, Fluid Mosaic Model and Functions. (ICT) Structure 

and function of cellular organelles – Cell wall, Nucleus, Endoplasmic Reticulum, Golgi bodies, lysosomes, 

Mitochondria and Ribosomes. Mitosis and Meiosis-Cell cycle. 

UNIT IV            (09 Hours) 

Developmental Biology  

Developmental Biology in Animal – Gametogensis, Zygote formation, Cleavage, blastula, gastrula, 

Embryogenesis. (Assignment) Developmental Stages. Developmental Stages in Plants – Introduction to Plant 

Embryology. 

UNIT V           (10 Hours) 

Applied Biology 

Title of the Course : FUNDAMENTALS OF BIOLOGY 

Category of the Course : Allied Course   Semester  : III 

Course Code : U3R2BCAC4   Nature of the Skill : Skill Development   

Marks : CIA:40+ Ext: 60 = 100  Hrs/Week  : 4 

Credits : 03    Total Inst. Hrs  : 48 



Plants for man: cereals, pulses, fibres, and Coconut oils, timber and fruit, Medicinal plants, ornamental 

plants and the parts used Sericulture: Silk producing organisms: Mulberry Silk worm. The Mulberry Silk 

worm - Bombyx mori: Commercial races of India. Vermiculture: Organic farming –Biology of Earthworm. 

(Assignment) Species and   Advantages of using vermicomposting and their benefits to environment. 

Text Books 

1. General, organic and Biochemistry, 2nd edition, Ira blei & George Odian, W.H. Freeman Company, 

New York 2006. 

2. Molecular Biology of the cell- 4rd ed. Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, 

Keith Roberts, and Peter Walter. New York: Garland Science; 2002. 

3. Cell Biology, Genetics, Molecular Biology, Evolution and Ecology, P.S.Verma & V.K. Agarwal, S. 

Chand & Company Ltd, New Delhi, 2004 

4. Environmental Biology (Principles of Ecology) P.S. Verma & V.K. Agarwal, S. Chand & Company 

Ltd, New Delhi, 2012. 

5. Cell Biology, C.B. Powar, Himalaya Publshing House, 2010. 

Reference Books: 

1. Plant Biochemistry,4thed, Hans-walter Heldt, Academic press, Elsevier Publications, 

2010. 

2. Plant Physiology 4th ed, SN Pandey, BK Sinha, Vikas Publishing House, New Delhi, 2009. 

3. Introductory Modern Biology, S.Sundara Rajan, Anmol Publications Pvt. Ltd, New Delhi. 

4. Text Book of Plant Physiology, V. Verma, Ane Books Pvt. Ltd, New Delhi, 2011. 

5. Essentials of Modern Bology, R.C. Sobti, V.L. Sharma, Ane Books India, 2009. 

e-Learning Resources: 

1. In Developmental Biology by Scott F. Gilbert, published by  2010  by Susan R. Singer 

2. Introduction to botany, 2016 by Alexey Shipunov 

Course Out Comes 

After the successful completion of the course the students shall be able to 

CO No.  CO Statement Knowledge level  

CO1 To Understand the Systematic Position of Plants and Animals K2 

CO2 Use appropriate Classification methods for  Plants K3 

CO3 To Understand the  Cell organelles and functions K2 

CO4 Acquire knowledge about  Developmental stages of Animals K3 

CO5 Apply Plants and Animals Products for  Commercialization   K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 3 2 3 2 3 3 2 3 2.6 

CO2 3 3 2 2 3 2 3 2 3 3 2.4 

CO3 3 3 2 3 3 3 3 3 2 2 2.7 

CO4 3 2 3 2 3 3 2 3 3 2 2.6 

CO5 3 3 3 2 3 3 3 3 2 3 2.8 

           2.62 

Mean Overall Relationship is 2.62 which is High 

https://www.pdfdrive.com/search?q=Susan+R.+Singer


 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OBJECTIVES: 

CO 1: To sensitize learners to the need for values in human life. 

CO 2: To make them aware of the need for values in all roles of life. 

CO 3: To make them see the need for value-education. 

CO 4: To make them realize the noble values as basis of all religions. 

CO 5: To sensitize them to the need for gender equity and social justice. 

 

UNIT I -PHILOSOPHY OF LIFE         (Hours 05) 

Life - Principles of Living - Laws of Nature - Protection of all living organisms -Conservation of natural 

resources -  Individual qualities and Social Welfare. (Thirukural No: - 629, 46, 131, 374, 322, 16) 

UNIT II - PERSONAL VALUES         (Hours 05) 

Culture – Self -Analysis – Right Desires – Avoidance of Worries – Benefits of Blessings – Merits of 

Friendship – Love and Compassion – Personal Harmony and Peace. (Thirukural No: - 72, 158, 629, 786, 76, 

318) 

 

UNIT III – SOCIAL VALUES         (Hours 05) 

Family – Family Peace – Society –Way of Living – Principles of Brotherhood – Status of Woman -  Five 

types of Duties towards Family, Society, Country, World and Environment –Business and Economic roles – 

Social hygiene -  Education – Politics – Duties and Responsibilities of Citizens – World Peace. (Thirukural 

No: -45, 1025, 446, 952, 807, 56, 43, 754, 298, 400, 691, 37, 572) 

 

UNIT IV – TAPPING AND CULTIVATING THE MIND     (Hours 05) 

Potential of Mind - Personality – Mind and Body –  Creativity and Positivity – The Centrality of the Mind – 

Astral and Physical Bodies – Knowledge of the divine and quest for perfection -  Life Force – Tapping the 

Life Force – Perceiving the Kernel- Realization of Self- Stream of Consciousness – Hierarchy of Self-

motivation- Meditation – Spiritual Values. (Thirukural No: -457, 261, 423) 

 

 

 

UNIT V – PRESERVING THE BODY HEALTH      (Hours 05) 

Sructure of human body – Three States of Living – Relationship between body and spirit – Natural Causes for 

Bodily Diseases – Man-made causes for diseases – Preventive and Curative methods – Five elements and their 

balance –Simple Exercises and Yoga. (Thirukural No: - 941, 948) 

 

 

Book for Reference: 

Value Education - Vethathiri Publications  

Title of the Course : VALUE EDUCATION  

Category of the Course : Ability Enhancement Compulsory Course –II (AECC)   

Semester : III     Nature of the Skill : Life Skills 

Course Code : U3R2AECC2    

Marks : CIA:25+Ext:75 =100  Hrs/Week  : 2 

Credits : 2     Total Inst. Hrs  : 24 



 

OUTCOME: 

 

Course Name: 

VALUE 

EDUCATION 

Course Code: U3R2EGAECC2 Knowledge 

Level 

On completion of the course, students will be able to 

1 develop into balanced individuals. K6 

2 function as  responsible members in society. K4 

3 apply  physical and psychological energy in creative living. K3 

4 take up leadership roles in confidence. K3 

5 judge right and wrong with perspicacity. K5 

 

Relationship Matrix for CO, PO, PSO 

Mean Overall Relationship is 2.4 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

Title of the Course :    VALUE EDUCATION Course code :         U3R2EGAECC2 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) Mean 

Score 

of COs 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5  

CO – 1 2 3 3 2 3 3 2 3 2 3 2.6 

CO – 2 3 2 3 2 2 3 2 2 2 1 2.2 

CO – 3 2 3 2 3 2 2 2 2 2 3 2.3 

CO – 4 3 3 3 2 3 2 2 3 2 1 2.4 

CO – 5 2 2 3 3 2 2 3 3 3 2 2.5 

 Mean Overall Score 2.40 

 Result HIGH 



 

Nehf;fk; 

1. rq;f ,yf;fpaq;fspd; gpd;dzpr; #oiy mwpar; nra;jy; 
2. jkpoh;fspd; tho;tpay; $Wfisg; Ghpe;J nfhs;sy;  
3. mftho;tpaypy; filgpbf;f Ntz;ba newpKiwfis tFj;Jf; nfhs;sy; 
4. jkpo; ,yf;fpaj;NjhL mwptpay; jkpio xg;gpl;Lk; NtWgLj;jpAk; ghh;f;Fk; jpwd; 

tsh;j;jy; 
5. Mf;fj;jpwidf;  fz;lwpAk; topKiwfis cUthf;Fjy; 

 

$W: 1 ,yf;fpatuyhW> ,yf;fzk;        (12 Hours) 
 

rq;f ,yf;fpa tuyhW – gjpndz; Nkw;fzf;F E}y;fs; ;- nrk;nkhop ,yf;fpa tuyhW 
– nrk;nkhopg; gz;Gfs, nrk;nkhop E}y;fs; ,yf;fzk; - tO, tOtikjp>    tohepiy 

$W: 2  mf,yf;fpak;;          (12 Hours) 

       FWe;njhif – Ie;J ghly;fs;; – (ghly;-38,54,68,74,82) 
       ew;wpiz - ,uz;L ghly;fs; ( ghly; 156, 228) 
       Iq;FE}W - ,sNtdpw; gj;J 
       mfehD}W - ,uz;L ghly;fs; (23,31) ghiyj;jpizj; jiytpf;$w;W 
       fypj;njhif – ,uz;L ghly;fs; (126,132) Njhopf;$w;W 
 

$W: 3 GwKk; ghl;Lk;          (12 Hours) 
 

      gj;Jg;ghl;L – kJiuf;fhQ;rp 58 tupfs; (ghly; 725 – 782) 
      GwehD}W  - 10 ghly;fs;  201, 202,236,237,247,308,373,382,386,400 
 

$W: 4 mwptpay; jkpo; - nray;Kiw        (12 Hours) 
mwptpay; jkpo; - fiyr;nrhy;yhf;fk; - xypngau;g;G – rPh;ikahf;fk; - jug;gLj;jk; 

$W: 5 mwptpay; jkpo; - gad;Kiw        (12 Hours) 
 

mwptpay; fl;Liufs; - Jiwr; rhu;e;jf; fUj;Jfisj; jkpopy;     (fiyr;nrhw;fSld;) 
cUthf;fg; gapw;rp mspj;jy; 

 
 
 
ghlE}y;fs; : 
 

rq;fj; jkpo; - jQ;ir jkpo;g; gy;fiyf;fof ntspaPL 

mwptpay; jkpo; fiyr;nrhy;yhf;fk; - Kidtu; ,uhjhnry;yg;gd; 

 

 

 

 

jiyg;G : rq;f ,yf;fpak;> ,yf;fzk;> mwptpay; jkpo;; 

Category of the Course : Part I Tamil   thpir vz;;  : c4 

gUtk; : ehd;fhk; gUtk;   Nature of the Skill : Employability 

jhs; FwpaPL : U4R2TL4    kjpg;Gg; Gs;sp  : 3 

gpupT : gFjp I jkpo;    fw;wy; Neuk;  : 5 kzp 

kjpg;ngz; : CIA:25+Ext:75=100  Total Inst. Hrs : 60   



   ,g;ghlj;jpidf; fw;gjpd; %yk; khztu;fs; ngWk; gad;fs; 

 

Sl.No Course Outcomes 
Knowledge 

Level 

CO1 ,yf;fpaq;fspd; %yk; tho;tpay; newpKiwfis mwpth; K2 

CO2 Ie;jpizapd; ghFghl;Lj; jd;ikia ,dq;fhz;gh; K2 

CO3 jdpkdpj xOf;fk; gz;ghl;L newpKiwfis tsh;j;Jf; nfhs;th; K3 

CO4 mwptpay; jkpopd; mtrpaj;ij ca;j;JzUk; Mw;wy; ngWth; K5 

CO5 
gilg;ghsDf;Fhpaj; jFjpia tsh;j;Jf; nfhs;tjw;fhdg; 
gapw;rpfis Nkw;nfhs;th; K6 

 

rq;f ,yf;fpak;> ,yf;fzk;> 
mwptpay; jkpo; 

U4R2TL4 

Course 

Out 

comes 

Programme Outcomes (POs) Programme Specific 

Outcomes(PSOs) 

Mean 

Score 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 3 2 3 3 2 2 3 3 2.6 

CO2 2 2 3 2 2 3 3 2 2 3 2.4 

CO3 2 2 3 3 2 2 2 3 3 3 2.5 

CO4 3 2 3 2 3 2 2 3 2 2 2.4 

CO5 3 3 3 2 2 3 3 2 2 3 2.4 

                                                                                                      Mean Overall Score 2.4 

                                                                                                                            Result High 

 

Mean Overall Relationship is 2.4 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 



OBJECTIVES: 

CO 1: To enable the learner to respond to short fiction. 

CO 2: To sensitize the learner to identify the elements of fiction. 

CO 3: To enable the learner to write short reviews paragraph and essays. 

CO 4: To give them practice in contextualized letter writing, making presentations and writing reports. 

CO 5: To enable them to identify error zones and correct sentences. 

UNIT – I            (10 Hours) 

 

Tagore                  Suba 

R.K. Narayan              An Astrologer’s Day 

Anita Desai                 A Devoted Son 

 

UNIT - II             (10 Hours) 

 

O’ Henry                         A Retrieved Reformation 

Arthur Conan Doyle      The Blue Carbuncle 

Maupassant      Simon’s Pa 

 

UNIT - III            (10 Hours) 

 

Paragraph Writing - General Essay, Book review, Film review 

 

UNIT – IV             (15 Hours) 

 

Replying to Letters - Letter Chains - Presentations –Visuals and their interpretations - Reports 

 

UNIT - V             (15 Hours) 

 

Error Zone Identification - Correction of Sentences, Speech Writing – Expository Argumentative, 

Descriptive and Narrative – Fallacies and their avoidance. 

 

Web Resources  

 

https://bookishloom.wordpress.com/2018/10/01/subha-by-rabindranath-tagore-my-

read/#:~:text=Tagore%20portrayed%20the%20everyday%20agonies,central%20character%2C%20%27Sub

ha%27 

https://smartenglishnotes.com/2019/05/31/the-white-flower-by-r-k-narayan-summary-explanations-and-

question-solutions/ 

https://digestablewords.wordpress.com/short-story-a-devoted-son-by-anita-desai/ 

Title of the Course : SHORT STORIES AND ENGLISH FOR COMPETITIVE EXAMINATIONS 

Category of the Course : PART-II ENGLISH Semester  : IV 

Course Code : U4R2EL4   Nature of the Skill : Reading and Analytical Skills 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 5 

Credits : 3    Total Inst. Hrs  : 50 

https://bookishloom.wordpress.com/2018/10/01/subha-by-rabindranath-tagore-my-read/#:~:text=Tagore%20portrayed%20the%20everyday%20agonies,central%20character%2C%20%27Subha%27
https://bookishloom.wordpress.com/2018/10/01/subha-by-rabindranath-tagore-my-read/#:~:text=Tagore%20portrayed%20the%20everyday%20agonies,central%20character%2C%20%27Subha%27
https://bookishloom.wordpress.com/2018/10/01/subha-by-rabindranath-tagore-my-read/#:~:text=Tagore%20portrayed%20the%20everyday%20agonies,central%20character%2C%20%27Subha%27
https://smartenglishnotes.com/2019/05/31/the-white-flower-by-r-k-narayan-summary-explanations-and-question-solutions/
https://smartenglishnotes.com/2019/05/31/the-white-flower-by-r-k-narayan-summary-explanations-and-question-solutions/
https://digestablewords.wordpress.com/short-story-a-devoted-son-by-anita-desai/


https://www.toppr.com/guides/english/english-literature/ozymandias-summary/ 

https://americanliterature.com/author/guy-de-maupassant/short-story/simons-papa 

 

OUTCOME: 

Course Name- Fiction and 

English for Competitive                           

Examinations. 

 
Course Code - U4R2EL4 

Knowledge 
Level 

On completion of the course, students will be able to 

CO1 adapt study habits to face competitive examinations with 

confidence. 

K6 

CO2 appraise the themes and structure  of fiction through 

independent reading . 

K5 
 

CO3 justify their perceptions on characters ,themes and 

aspects of fiction. 

K5 

CO4 categorize and correct errors in usage.  K4 

CO5 design the style of communication as needed.  K6 

 

Relationship Matrix for CO, PO, PSO 

Mean Overall Relationship is 2.58 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

Title of the Course :   Fiction and English for 

Competitive Examinations. 

Course code :    U4R2EL4 

Course 

Outcome 

(CO) 

Programme Outcome 

(PO) 

Programme Specific Outcome 

(PSO) 

Mean 

Score of 

COs PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 2 3 3 2 1 2 3 3 3 2 2.4 

CO – 2 3 2 1 3 2 3 2 3 2 2 2.3 

CO – 3 1 2 2 1 3 3 3 2 3 3 2.3 

CO – 4 2 3 3 2 3 2 3 2 2 2 2.4 

CO – 5 2 3 3 2 3 2 2 3 2 1 2.3 

 Mean Overall Score 2.34 

 Result HIGH 

https://www.toppr.com/guides/english/english-literature/ozymandias-summary/
https://americanliterature.com/author/guy-de-maupassant/short-story/simons-papa


Course Outcome: 

CO1: Understand the energy transformation in living organism.  

CO2: Understand the metabolic pathways in living organism 

CO3: Learn the fate of dietary carbohydrates, proteins and lipids. 

CO4: Study the various catabolic and biosynthetic pathways of biomolecules and their significance.  

CO5: Understand the interrelationship between carbohydrate, protein and fat metabolism. 

 

Unit:1             (12 Hours) 

Bioenergetics: 

Free energy and Laws of Thermodynamics, High energy phosphates and their role in redox reaction. 

Role of high energy compounds as energy currency of the cell; free energy of hydrolysis of ATP and other 

organophosphates. The basic metabolic pathways, anabolic, catabolic and amphibolic pathways. Electron 

transport chain: - Role of respiratory chain in mitochondria; in energy capture; respiratory control. Oxidative 

phosphorylation: - Mechanism of oxidative phosphorylation; Chemiosmotic theory; uncouplers of oxidative 

phosphorylation (ICT). 

Unit:2             (12 Hours) 

 Metabolism of Carbohydrates: 

Glycolysis - aerobic and anaerobic, energetic of glycolysis pathways. TCA cycle - amphibolic nature, 

energetics of TCA cycle. Glucuronic Acid Cycle and Glyoxalate cycle (Entner- Duodoroff pathway). Pentose 

phosphate pathway (HMP Shunt). Gluconeogenesis; Glycogenesis. Glycogenosis. Gluconeogenesis and Cori 

cycle (in liver) (ICT). 

Unit:3             (14 Hours) 

Metabolism of Lipids: 

Oxidation of fatty acid - Carnitine cycle; beta oxidation, energetic of β-oxidation. Alpha oxidation and 

omega oxidation (ICT). Biosynthesis of saturated fatty acids, degradation - lecithin, inositol, triacylglycerol 

and plasma lipoproteins. Cholesterol metabolism and Ketogenesis.  

Unit:4             (10 Hours) 

Metabolism of Amino acids:  

Amino acid metabolism: Glucogenic and ketogenic amino acids -Deamination, Transamination. 

Metabolism of glucogenic (glycine, cysteine, proline); ketogenic (leucine, lysine) and both glucogenic and 

ketogenic amino acids (phenylalanine). Catabolism of amino acid: Oxidative deamination, non-oxidative 

deamination, transamination, amino acid decarboxylation. Urea cycle (Assignment). 

Unit:5             (12 Hours) 

Metabolism of Nucleic Acids: 

Structures of purines and pyrimidine. Biosynthesis and catabolism of nucleotides. Biosynthesis 

(denova and salvage pathway) of purines and pyrimidine DNA and RNA. Biosynthesis of nucleotide 

coenzymes – inhibitors of nucleotide biosynthesis (Seminar). 

Title of the Course : BIOENERGETICS AND METABOLISM  

Category of the Course : Core Course  Semester  : IV 

Course Code : U4R2BCCC7  Nature of the Skill : EMPLOYABILITY 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 5 

Credits : 5    Total Inst. Hrs  :  60 



 

Text Books: 

1. Deb, A.C. (2011), Fundamentals of Biochemistry, 10th ed., New Central Book Agency Pvt. Ltd., 

Kolkata 700 009. 

2. Biochemistry by U. Satya Narayana, Allied Book Publishers, 3rd edition (2006)  

 

Reference Books: 

1. Vasudevan D.M., Sreekumari S. and Kannan Vaidyanathan (2011), Text Book of Biochemistry for 

Medical Students, 6th ed., JAYPEE Brothers Medical Publishers Pvt. Ltd., New Delhi.  

2. Moran, Horton, Scrimgeour, Perry & Rawn (2013), Principles of Biochemistry, 5th edition. Pearson 

New International Edition, UK. 

3. Understanding enzymes by Trevor Palmer, Prentice Hall Publishers, 4th edition (1997)  

4. Enzymes by P. Asokan, Chinna publications, 2nd edition, (2005)  

5. Biochemistry by Harper, Mc Graw Hill publishers,25th edition (2003) 

e-Learning Resources: 

1. https://youtu.be/GNnng0IE_kc 

2. https://youtu.be/2oCxmqVwvrI 

3. https://youtu.be/sKhGSozFGw4 

4. https://youtu.be/c_-lwMgBsDE 

Course Out Comes 

After the successful completion of the course the students shall be able to 

Co. No Co statement Knowledge level 

CO1 

Gain knowledge about various types of metabolism and pathways of 

carbohydrates by which nutrient molecules are degraded and hence energy 

production. 

K3 

CO2 

Explain how cells survive and proliferate by synthesis and degradation of 

glycogen and serve as a buffer for glucose, HMP shunt for replenishing 

NADPH and ribose 

K3 

CO3 
Outline the various types of amino acid degradation and its excretory 

product. 
K4 

CO4 
Gain insights in to the importance of amino acid biosynthesis and 

degradation of specific glucogenic and ketogenic amino acids. 
K2 

CO5 Apply the Knowledge of energy concept in life K3 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 3 2 3 3 3 2 3 2.6 

CO2 3 2 1 2 3 2 3 3 2 2 2.3 

CO3 2 2 2 2 3 3 2 2 3 3 2.4 

CO4 2 3 3 2 2 3 3 3 3 3 2.7 

CO5 3 1 3 3 2 1 3 3 1 3 2.3 

           2.46 

Mean Overall Relationship is 2.46 which is High 

 



Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course objectives:  

CO1: To provide an understanding of metabolism of carbohydrates and lipids, the enzymes 

involved in various metabolic pathways and regulation of metabolism in cells.  

CO2: The course also aims to outline the importance of such pathways in relation to metabolic  

defects.  

CO3: Knowledge of membrane composition, structure-function relationship and properties. 

CO4: The role of TCA cycle in central carbon metabolism, importance of anaplerotic reactions,  

redox balance will be explained 

CO5: Knowledge of basics on Bioenergetics and mechanisms of oxidative phosphorylation and  

photophosphorylation. 

 

Practical Contents: (need to check repetition) 

1. Preparation of acidic and basic buffers  

2. Determination of pH using pH meter. 

3. Determination of pKa value of amino acid using pH meter. 

4. Estimation of blood glucose by DNS method.  

5. Protein by Biuret method. 

6. Assay of salivary amylase. 

7. Isolation of lipids from egg yolk and separation by TLC. 

8. Estimation of serum cholesterol 

9. Estimation of purine, pyrimidine, ketone, aldehyde. 

Estimation of triglycerides (50% share to clinical) 

  

Reference Readings 

1. Molecular Cell Biology (2016) 8th ed., Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Bretscher, 

A., Ploegh, H., Amon, A. and Scott, M.P., W.H. Freeman & Company (New York).  

2. Biochemistry (2016) 6th ed., Garret, R. H. and Grisham, C.M., Cengage Learning (Boston),  

3. Principles of Biochemistry (2008) 3rd ed., Voet, D.J., Voet, J.G. and Pratt, C.W., John Wiley & 

Sons, Inc. (New York), ISBN:13: 978-0470-23396-2 

4. R.K.Murray, D.K. Granner, P.A. Mayes and V.W. Rodwell, Harper’s Biochemistry, 22nd edn. 

(1990), Prentice-Hall, International, USA. 

5. P.K. Stumpf, Outlines of Biochemistry, 4th edn. (1994), Wiley Eastern, New Delhi, (Chapters7 & 8). 

Course Out Comes 

After the successful completion of the course the students shall be able to 

CO. NO CO Statement Knowledge Level 

CO1 Understand the basic tenets of Bioenergetics. K1 

CO2 
Understand the concept of chemiosmotic theory and the mechanism of 

Oxidative phosphorylation and ATP synthesis. 
K3 

CO3 
Understand the concepts of metabolism, characteristics of metabolic 

pathways and strategies used to study these pathways. 
K4 

Title of the Course : MAJOR PRACTICAL IV  

Category of the Course : Core Course  Semester  : IV 

Course Code : U4R2BCCC8P  Nature of the Skill : Skill Development 

Marks : CIA:40+Ext:60=100 Hrs/Week  : 5 

Credits : 5    Total Inst. Hrs  :  60 



CO4 Gain a detailed knowledge of various catabolic and anabolic pathways K3 

CO5 Understand the regulation of various pathways K3 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 2 3 2 3 3 3 3 3 2.6 

CO2 3 2 1 2 3 2 2 3 2 2 2.2 

CO3 2 3 2 3 2 3 2 2 3 3 2.5 

CO4 2 3 3 2 2 3 2 3 1 3 2.4 

CO5 3 2 3 1 2 3 3 2 1 3 2.5 

           2.44 

Mean Overall Relationship is 2.44 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives:  

CO1: Gain insights on how the subject area is developed over a period of time. 

CO2: Impart knowledge on the working of different types of Microscopes. 

CO3: Internalize the techniques used to observe microorganisms by different staining techniques.   

CO4: Understand the concept of asepsis and modes of sterilization. 

CO5: Identify the different types of medium and techniques used for the growth and cultivation of  

microorganisms. 

UNIT I            (10 Hours) 

History and Scope of Microbiology 

History and Scope of Microbiology – Spontaneous generation theory (ICT), – conflict – Contribution 

of Leuwenhoek, Louis Pasteur, Robert Koch, Edward Jenner, Joseph Lister, Winogradsky, Waksman, John 

Tyndall, Paul Ehrlich, Watson & Crick and Miescher (Seminar). 

UNIT II            (10 Hours) 

Microscopy                                                                                                              

Microscopy – Principles and applications – Bright field, Dark field, Phase contrast, Fluorescence, 

Confocal, SEM & TEM – Specimen preparation for Electron microscopy (ICT), 

UNIT – III            (10 Hours) 

Morphology and its Growth Media 

 Bacteria, Structure and organization of bacterial cell wall: fine structure, Brief and general account: 

Archaebacteria, Eubacteria, Alage, Fungi, Viruses, Protozoa, Mycoplasmas, Rickettsiae, Cyanobacteria, 

Chlamydia, Culture and Media preparation (ICT), – Solid and Liquid – Types of Media – Synthetic and 

Complex, Enriched, Enrichment, Selective and Differential media (Seminar). 

UNIT IV            (10 Hours) 

Control of Microorganisms 

Sterilization and Disinfection – Principles – Methods of Sterilization – Physical methods – Dry heat, 

Moist heat, Filtration (Membrane & HEPA), Radiation – Chemical Sterilization (ICT), – Chemical agents and 

their Mode of action – Phenol coefficient test – Sterility testing (Seminar).  

UNIT – V            (8 Hours) 

Applied Microbiology  

Economic importance of viruses with reference to vaccine production, role in research, medicine and 

diagnostics, as causal organisms of plant diseases (ICT). Economic importance of bacteria with reference to 

their role in agriculture and industry (fermentation and medicine) (Seminar), 

Title of the Course : MICROBIOLOGY  

Category of the Course : Allied Course  Semester  : IV 

Course Code : U4R2BCAC5  Nature of the Skill : Skill Development 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 4 

Credits : 3    Total Inst. Hrs  : 48 



Text Books: 

1 Ananthanarayanan R and CK Jayaram Panicker, (2017). Textbook of microbiology, 10thEd. Orient 

Longman.  

2 Dubey, R.C. & D.K. Maheshwari, (2010). A text Book of Microbiology. S. Chand & Co.  

Reference Books:  

1. Joanne Willey and Kathleen Sandman and Dorothy Wood, (2020). Prescott’s Microbiology 11thEd. 

Mc Graw Hill Book.  

2. Michael J. Pelczar, Jr. E.C.S. Chan, Noel R.Krieg, (1993). Microbiology 5thEd. Mc Graw Hill Book 

Company.  

3. Stainer R.Y. Ingraham J.L. Wheolis H.H and Painter P.R, (1986). The Microbial world, 5thEd. Eagle 

Works Cliffs N.J. Prentica Hall.  

4. Tauro P., Kapoor, K.K. Yadav, K.S. An introduction to Microbiology 1stEd., New Age International 

Publishers.  

5. Gerard J. Tortora, Berdell R. Funke & Christine L. Case, (2013). Microbiology – An Introduction 11th 

Ed.  

 

e-Learning Resources: 

1. https://bio.libretexts.org/Bookshelves/Microbiology/Book%3A_Microbiology_(Kaiser)/Unit_1%A_Intr

oduction_to_Microbiology_and_Prokaryotic_Cell_Anatomy/1%3A_Fundamentals_of_Microbiology  

2. http://www.wales.nhs.uk/sitesplus/888/agordogfen/149787 

3. http://ecoursesonline.iasri.res.in/course/view.php?id=108 

4. https://www.cliffsnotes.com/study-guides/biology/microbiology/microbial-cultivation-

andgrowth/microbial-cultivation 

5. https://www.swayam.gov.in 

 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO NO. CO Statement 
Knowledge 

level 

CO1 Get acquainted with contributions of various scientists. K1 

CO2 Gain knowledge about microscopy. K3 

CO3 Acquainted the economic importance of microorganisms. K4 

CO4 Explore basic techniques of microbiology. K4 

CO5 Identify the shapes of microbes and cultivate microbes in the lab K3 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 2 3 3 3 2 2 3 2 3 2.5 

CO2 2 2 2 2 3 2 2 2 3 3 2.3 

CO3 2 2 2 3 2 2 2 3 3 3 2.3 

CO4 2 3 3 3 3 3 3 3 2 2 2.7 

CO5 3 2 3 2 2 2 2 2 2 2 2.2 

           2.4 

Mean Overall Relationship is 2.4 which is High 

https://bio.libretexts.org/Bookshelves/Microbiology/Book%3A_Microbiology_(Kaiser)/Unit_1%25A_Introduction_to_Microbiology_and_Prokaryotic_Cell_Anatomy/1%3A_Fundamentals_of_Mi
https://bio.libretexts.org/Bookshelves/Microbiology/Book%3A_Microbiology_(Kaiser)/Unit_1%25A_Introduction_to_Microbiology_and_Prokaryotic_Cell_Anatomy/1%3A_Fundamentals_of_Mi
http://www.wales.nhs.uk/sitesplus/888/agordogfen/149787
http://ecoursesonline.iasri.res.in/course/view.php?id=108
https://www.cliffsnotes.com/study-guides/biology/microbiology/microbial-cultivation-andgrowth/microbial-cultivation
https://www.cliffsnotes.com/study-guides/biology/microbiology/microbial-cultivation-andgrowth/microbial-cultivation
https://www.swayam.gov.in/


 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives:  

CO1: To know practical and analytical microbial techniques 

CO2:  To Demonstrate Pure culture technique – Streak plate, Spread plate, Pour plate. 

CO3:  To acquire the knowledge about the Bacterial Growth curve  

CO4:  To understand the Cockroach: Digestive and Nervous system 

CO5:  To gain the knowledge about the Commercial Important species   

Course Contents: 

Microbiology  

1. Sterilization – knowledge of basic sterilization methods.  

2. Media preparation-liquid and solid  

3. Serial dilution  

4. Pure culture technique – Streak plate, Spread plate, Pour plate.  

5. Determination of bacterial mobility by hanging drops technique.  

6. Staining Methods-simple, grams staining.  

7. Bacterial Growth curve. 

8. Disc Diffusion (Antimicrobial activity)  

Biology 

1. Observation of stomata in dicot leaf. 

2. Section cuttings and submission of slides – Selaginella and Pinus. 

3. Bryophytes, Pteridophytes and Gymnosperm included in the syllabus. 

4. Spotters - Identification of Plant Diseases mentioned in the syllabus  

5. Spotters – Callus, Growth Hormones – Auxin and Gibberellin, 

6. Mushroom- Oyster, Biofertilizer – Rhizobium and Azolla 

 

Demonstration: 

1. Cockroach: Digestive and Nervous system 

2. Qualitative estimation of excretory products- Nitrogenous waste: Ammonia – fishes. 

 

 

 

Title of the Course : ALLIED PRACTICAL II  

Category of the Course : Allied Course  Semester  : IV 

Course Code : U4R2BCAC6P  Nature of the Skill : Skill Development 

Marks : CIA: 40+Ext: 60=100 Hrs/Week  : 3 

Credits : 3    Total Inst. Hrs  :  36 



 

Spotters: 

1. Invertebrates: Amoeba, Paramecium, Plasmodium, Tapeworm, Neries, Earthworm, Taenia-

Scolex, Ascaris, Leech, Crab, Cockroach, Mosquito, Prawn, freshwater mussel and Star fish. 

2. Chordates: Shark, Teleost Fish, Frog, pigeon, snake, and Rat. 

3. Species of animals used in Vermiculture- Eisenia fetida and Lampito mauritii 

4. Apiculture – Apis indica, Sericulture – Bombyx mori, Aquaculture – Major carps: Catla, 

Rohu and Mirgal. 

 

Reference Books:  

1. Gunasekaran, P. (1995). Laboratory Manual in Microbiology, 1st Edition. New age international [P] 

Ltd. Publishers New Delhi.  

2. Kannan.N, (2000). Laboratory Manual in General Microbiology, Palani Paramount Publications. 

Palani.  

3. Gaud, R.S., Gupta, G.D. (1999) Practical Microbiology, 1st edition Nirali Prakashan Pune.  

4. David. T. Plummer, (1987). An introduction to practical Biochemistry 3rd Edition. McGraw – Hill 

Edition. 

5. Nadkarni, K.M. (1982). Indian Material Medica. Popular Prakashan, [P] LTD. Bombay. Volume I – 

II. 

6. Krishnamurthy, T. (1993). Minor Forest Products of India, Oxford and IBH publishers [P] LTD, 

New Delhi.  

 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO No.  CO Statement Knowledge level  

CO1 To understand the analytical microbial techniques K2 

CO2 Use appropriate Pure culture technique K3 

CO3 To Understand the  Bacterial Growth curve K2 

CO4 
Acquire knowledge about  Cockroach Digestive and Nervous 

system K3 

CO5 To apply Plants and Animal Species for  Commercial Products K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 3 2 3 2 3 3 3 3 2.7 

CO2 3 3 2 2 3 2 3 3 3 3 2.5 

CO3 3 3 3 3 3 3 3 3 2 2 2.8 

CO4 3 2 3 2 3 3 3 3 3 2 2.7 

CO5 3 3 3 2 3 3 3 3 3 2 2.8 

 2.7 

Mean Overall Relationship is 2.7 which is High 



 

 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course objectives: 

CO1: To discuss the knowledge of the molecular basis of DNA synthesis 

CO2: To know about the gene and its function 

CO3: To understand the molecule basis of RNA synthesis and modified into different types of RNA 

CO4: To discuss about the genetic code, molecular basis of protein synthesis & modification. 

CO5: To inculcate about to link the concept with mutation and repair system. 

Unit I             (11 Hours) 

Genes, Genomes and DNA 

DNA as the genetic material–Organization of prokaryotic and eukaryotic genomes, supercoiling, 

repetitive DNA–Levels of DNA packaging in Eukaryotes– Histone and its types (ICT). 

Unit II             (11 Hours) 

Replication 

Replication of DNA- replication in prokaryotes and eukaryotes(ICT). enzymes involved in replication. 

types of replication-semiconservative, conservative and dispersive. evidence of mode of replication- Meselson 

and stahls experiment.  

Unit III            (11 Hours) 

Transcription 

Overview and requirements of Transcription. Transcription in prokaryotes and eukaryotes. phases of 

transcription. Types of RNA transcripts. post transcriptional modifications of RNA in prokaryotes. Processing 

of RNA transcripts. Reverse transcription. Inhibitors of transcription (Seminar). 

Unit IV            (12 Hours) 

Translation 

Genetic code: Characteristics, types and role. Protein biosynthesis in prokaryotes and eukaryotes. 

wobble hypothesis, Inhibitors of protein biosynthesis. Chaperones and protein folding. Protein targeting and 

degradation. Post translational modifications of proteins (Assignment). 

Unit V             (15 Hours) 

Regulation of gene expression 

Principles of gene regulation. Gene expression in eukaryotes. Regulation of gene action in prokaryotes-

transcriptional, translational and post translational control. Regulation of gene action in eukaryotes-regulation 

at the level of genome, transcription, post-transcriptional and translational control. Hormonal control of gene 

expression. Mutation-point and frame shift mutation. DNA damage repair. Oncogenes Cancer cells (ICT). 

Title of the Course : MOLECULAR BIOLOGY 

Category of the Course : Core Course  Semester  : V 

Course Code : U5R2BCCC9  Nature of the Skill : Employability 

Marks : CIA:25+ Ext: 75 = 100 Hrs/Week  : 5 

Credits : 5    Total Inst. Hrs  : 60 



Text Books: 

1. Sundara Rajan- Cell and Molecular Biology, Anmol publication PVT., LTD., 2003. 

2. Rastogi S.C- Cell and Molecular Biology, New age International publisher, 3rd edition, 2011. 3.Dr.P. 

Asokan-Molecular Biology, Chinnaa publications, 1st edition, 2005. 

Reference Books: 

1. Lewis J. Kleinsmith, Valerie M.Kish - Principles of Cell and Molecular Biology, Harpercollins College 

Publishers, 2nd edition, 1995. 

2. Lodish et-al., Molecular Cell Biology, W.H. Freeman and company, 3rd edition, 1995. 3 David 

Freifelder-Molecular Biology,Narosa publishing house, 2nd edition, 2008. 

3. 4 Gerald Karp - Cell and Molecular Biology, John Wiley and Sons, Inc., 5th edition, 2008. 

e-Learning Resources: 

1. Molecular Cell Biology 2003 by Lodish 

2. Cell Biology, Genetics, Molecular Biology, Evolution and Ecology 2011 by PS Verma 

Course Outcomes: 

At the end of the course the student will be able to: 

CO. NO Co Statement Knowledge Level 

CO 1 

Gain knowledge about the organization of genes to chromosomes in 

prokaryotes and eukaryotes, types of DNA sequences, complexity of DNA 

sequences determined by renaturation kinetics. 

K2 

CO 2 
Apply the concept gained in mechanism of replication in the field of 

molecular biology. 
K4 

CO3 
Gain knowledge about different types of RNA and its synthesis leads to 

understanding protein synthesis and development. 
K4 

CO4 
Become familiarized and able to link the concept with mutation and repair 

system. 
K4 

CO5 
Understand coding and non-coding regions of eukaryotic genome and their 

importance will be analyzed 
K3 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 2 1 3 3 3 3 3 3 3 2.6 

CO2 3 3 3 2 3 2 2 3 2 3 2.6 

CO3 3 2 1 3 2 3 3 2 3 3 2.5 

CO4 3 2 2 3 3 2 3 2 3 2 2.3 

CO5 3 3 2 1 3 3 3 3 2 3 2.6 

           2.52 

Mean Overall Relationship is 2.52 which is High 



 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COURSE OBJECTIVES: 

CO1: To enable students, understand the basics of biological specimen and haematological parameters in 

diagnosis. 

CO2: To impart knowledge on concepts of metabolic disorders of carbohydrate and amino acid in disease 

developments 

CO3: To educate students in understanding the metabolic defects of lipid and nucleic acid and possible  

complications 

CO4: To impart knowledge on diagnostic procedures for gastric and renal function. 

CO5: To emphasize on diagnostic application of enzyme biomarkers in identification of disease. 

UNIT I            (15 Hours) 

Urine 

Normal composition of urine - volume, pH, colour, specific gravity. Constituents-urea, uric acid, 

creatinine, pigment. Abnormal constituents -glucose, albumin, ketone bodies, variations in urea, creatinine, 

pigments and their clinical significance in brief.  

UNIT II            (15 Hours) 

Blood 

Normal constituents of blood and their variation in pathological conditions Lipid profile - cholesterol, 

triglycerides, lipoproteins - HDL and LDL. Blood Clotting Disturbances in blood clotting mechanisms - 

haemorrhagic disorders - haemophilia, Sickle cell anaemia, purpura, thrombotic thrombocytopenic purpura, 

acquired prothrombin complex disorders, circulating anticoagulants (ICT). 

UNIT III            (18 Hours) 

Inborn Errors Metabolism    

Disorders of carbohydrate metabolism - Glycogen storage diseases; Diabetes mellitus, GTT; 

Galactosemia and lactose intolerance. Disorders of lipid metabolism -Hyperlipidaemia, Hyper 

cholesterolemia; sphingolipidosis; Diseases associated with lipoprotein metabolism - Atherosclerosis and 

coronary artery Diseases; fatty liver, and lipotrophic factors (ICT). Disorders of protein metabolism: 

Phenylketonuria, hartnup’s disease, alkaptonuria, albinism, maple syrup urine diseases (Assignment). 

Disorders of purine and pyrimidine metabolism: Gout, orotic aciduria. Disorders of porphyrin metabolism – 

porphyria’s. 

UNIT IV:            (8 Hours) 

Diagnostic Enzymes         

Enzymes in health and diseases (Seminar). Biochemical diagnosis of diseases by enzyme assays – 

SGOT, SGPT, alkaline phosphatase, CPK, cholinesterase, LDH. 

Title of the Course : CLINICAL BIOCHEMISTRY 

Category of the Course : Core Course   Semester  : V 

Course Code : U5R2BCCC10   Nature of the Skill : Skill Development 

Marks : CIA:25+ Ext: 75 = 100  Hrs/Week  : 05 

Credits : 05    Total Inst. Hrs  : 60 



 

UNIT V             (4 Hours) 

   Diagnostic Tumor markers: Tumor markers-neuron specific enolase, prostate specific antigen, on 

cofetal antigen, AFP, CEA. Carbohydrate markers, genetic marker, p53 gene, Ras gene (ICT).  

Text Books: 

1. Chatterjee, M.N. and Rana Shinde. Text book of Medical. Biochemistry, 8 th ed. Jaypee Medical 

Publishers, 2012. 

2. U.Sathyanarayana ,U. Chakrapani. Reprint 2009. Biochemistry. Books and Allied Private Limited, 

Kolkata. 

Reference Books: 

1. Concise Medical Physiology -Choudhary- New Central Book Agency - Calcutta. 

2. Text Book of Medical Physiology -Guyton – Prism Books Pvt. Ltd. - Bangalore. 

3. Harper’s Biochemistry - Murray, Granner, Mayes, and Rodwell – Prentice Hall International Inc. 

4. Textbook of medical physiology: A. C. Gyton, and J. E Hall Saunders Elsevier 

e-Learning Resources: 

1. https://www.easybiologyclass.com/topic-bioc 

2. https://pdfs.semanticscholar.org 

3. www.metbio.net › docs › MetBio-TrainingDoc-DARE695483-01-09- 

4. https://www.ncbi.nlm.nih.gov › books › NBK507821 

Course Outcomes 

After the successful completion of the course the students shall be able to 

Co. 

No 
Co Statement Knowledge level 

CO1 Enable the students skill to test the biological samples in the clinical lab. K2 

CO2 
Students will learn about functional tests and enzymatic assays to diagnose the 

function of liver, kidney, thyroid, gastrointestinal and pancreas. 
K4 

CO3 
Provide knowledge about carbohydrate, lipid and nucleic acid metabolic 

disorders 
K3 

CO4 Offer knowledge about haemoglobin metabolism and associated diseases K3 

CO5 
To Understand about functional tests of organs and clinical diagnosis of 

diseases by enzymatic assays 
K3, K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO)  

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 2 3 2 3 3 2 3 3 2.4 

CO2 3 2 2 2 3 2 3 3 3 2 2.5 

CO3 2 3 2 2 3 3 2 2 3 3 2.5 

CO4 2 3 3 2 2 3 3 3 2 3 2.6 

CO5 3 2 3 2 2 3 3 3 3 3 2.7 

           2.54 



Mean Overall Relationship is 2.54 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives:  

CO1: To describe the structure and function of different organs found in the body systems 

CO2: To understand the basic physiological action of Muscle and Bone Remodelling  

CO3: To Study about the circulatory system of the body 

CO4: To Learn the secretions of digestive juices in the body and the Mechanism of Urine formation  

CO5: To understand the Structure of neuron and Transmission of nerve impulse  

Unit I             (12 Hours) 

Respiratory system 

Body fluids: Blood volume, composition and functions, RBC, WBC and platelets, their structure and 

functions. Lungs Structure and function, Mechanism of respiration, exchange and transport of respiratory 

gases (ICT), Regulation of respiration.  Mechanism of blood coagulation. Biochemical events in transport of 

CO2 and O2 in blood. 

Unit II             (12 Hours) 

Circulatory system 

Structure and Functions of the heart, cardiac tissue, Properties of the Cardiac muscles, divisions of 

circulation. cardiac cycle.  (Assignment) Electrocardiogram (ECG). Cardiac output Measurement of Blood 

Pressure, coronary circulation. 

Unit III            (12 Hours) 

Muscular and Bone System 

Muscle: Types of muscles and their structure. (ICT) Ultra structure of skeletal muscle. Contractile and 

regulatory proteins of muscle. Sliding filament model of skeletal muscle contraction. Bone: Composition and 

structure of long bone, growth and remodelling of long bone. Factors affecting its growth. 

Unit IV            (12 Hours) 

Digestive and Excretory System 

Parts of the digestive system- secretion, properties, compostion and functions of saliva, gastric juice, 

pancreatic juice, Bile and succus entericus. Structure and Functions of Kidney. (ICT), Structure of the 

Nephron- Mechanism of urine formation-glomerular filtration, tubular reabsorption and tubular secretion. 

Unit V            (12 Hours) 

Neurotransmission and Reproductive System 

Title of the Course : HUMAN PHYSIOLOGY 

Category of the Course : Core Course   Semester  : V 

Course Code : U5R2BCCC11   Nature of the Skill : Skill Development 

Marks : CIA:25+ Ext: 75 = 100  Hrs/Week  : 05 

Credits : 04    Total Inst. Hrs  : 60 



Structure of neuron, Types of neurons, generalized structure of multipolar neuron. Resting membrane 

potential, Action potential, Transmission of nerve impulse along an axon and across a synapse. (Assignment) 

Male and female reproductive system-structure and functions of ovary. menstrual cycle. 

Text Books: 

1. Chatterjee, C.C- Human Physiology 

2. Saradha Subramaniam.Text book of human physiology. 

3. Guyton,Text book of Medical physiology. 

4. K. Sembulingum, Prema Sembulingum,Essentials of Medical Physiology,Second Edition 

Reference Books: 

1. Chatterjee. C. Text book Medicinal Chemistry 

2. Agarwal G.R. & Agarwal B.P. Text book of Biochemistry 

3. Murray.R.G. Harper `s Biochemistry 24 th Edition 

4. Lecture notes on human physiology, M, M Muthiah Vol II, 1991. 

e-Learning Resources: 

1. Essentials Human Physiology, 2004 by Laurie J. Kelly 

2. Essentials of Anatomy and Physiology 2007 by Valerie C. Scanlon 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO No. CO Statement 
Knowledge 

level 

CO1 Outline the Muscular and Bone system and their Compositions  K3 

CO2 To understand the Respiratory Mechanism  K2 

CO3 Demonstrate the measurement of  Blood Pressure  K4 

CO4 Acquire knowledge about the Mechanism of Urine Formation K4 

CO5 To Study the Transmission of nerve impulse and Reproductive System K3 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome(PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 2 2 2 2 2 2 2 2 2 2.0 

CO2 1 2 2 3 2 2 2 2 3 3 2.2 

CO3 2 3 2 2 2 1 2 2 2 3 2.1 

CO4 2 3 2 3 3 3 2 3 2 2 2.5 

CO5 3 2 2 2 2 3 2 3 3 2 2.4 

           2.24 



Mean Overall Relationship is 2.24 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives: 

CO1: Obtain hands on experience in some of the important molecular biology techniques. 

CO2: To learn the basic principles of recombinant DNA technology. 

CO3: To gain knowledge on isolation &separation techniques.  

CO4: To Train the students for Isolation of DNA from various organs. 

CO5: To familiarize in the modern molecular biological techniques and its applications. 

 

Molecular Biology Practical  

1. Isolation of genomic DNA 

2. Isolation of plasmid DNA from bacteria 

3. Agarose gel electrophoresis 

4. Separation of Proteins – SDS PAGE 

5. Isolation of protoplast from plant leaves 

6. Isolation of Squamous Epithelial cells 

7. Determination of Chromosomal aberrations 

8. Qualitative analysis of Urine.  

9. Estimation of haemoglobin by cyanomethemoglobin method 

10. Determination of A/G ratio in serum.  

11. Differential, cell count. 

Demonstration: 

1. Liver Function Test. 

2. Kidney Function Test 

Reference Books:  

 1. Experiments in Molecular Biology-R. J. Slater, Humana Press, 1986. 

 2. Molecular cloning –Sam brook and Russell, Cold Spring Harbor Laboratory Press, 2001 

 3. Practical Biochemistry- David T Plummer, Tata McGraw-Hill, 1988. 

 4. Experimental Biochemistry- B. S. Rao and V. Deshpande, I.K. International Pvt. Ltd. 

 5. Practical Biochemistry- Keith Wilson and John Walker, Cambridge University Press, 1997. 

 6. Experiments in Molecular Biology-R. J. Slater, Humana Press, 1986. 

 

 

 

 

Title of the Course : MAJOR PRACTICAL –V  

Category of the Course : Core Course   Semester  : V 

Course Code : U5R2BCCC12P  Nature of the Skill : Employability 

Marks : CIA:40+ Ext: 60 = 100   Hrs/Week : 05 

Credits : 04    Total Inst. Hrs  : 60 



 

 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO. NO Co Statement Knowledge level 

CO1 
It trains the students to gain concepts of isolation of DNA from various 

organs. 
K2 

CO2 
Helps the students to understand, evaluate and analysis the proteins by 

electrophoresis. 
K3 

CO3 
Aids in the technical understanding of the bacterial transformation and 

isolation of genetic components 
K5 

CO4 
Understand and familiarize in the modern molecular biological 

techniques and its applications 
K3 

CO5 
Understand and familiarize in the modern molecular biological 

techniques and its applications. 
K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome(PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 3 2 2 2 3 3 2 3 2.3 

CO2 3 2 2 2 3 3 3 3 3 2 2.6 

CO3 2 3 2 2 3 3 2 2 3 3 2.5 

CO4 2 3 3 2 2 2 3 2 3 3 2.5 

CO5 3 1 3 3 2 3 3 2 3 3 2.6 

           2.5 

Mean Overall Relationship is 2.5 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 



COURSE OBJECTIVES: 

CO1: To impart knowledge about the types and the various determinants of immunity. 

CO2: To expose the students to different types of lymphoid organs and to the cellular basis of immunity. 

CO3: To appreciate clonal selection theory, mechanism of cell mediated and humoral mediated immune  

responses 

CO4: To understand the diagnostic methods of immunology. 

CO5: To understand the disorders associated with immunological processes. 

 

UNIT I            (12 Hours) 

Infection – Types of infection, Immunity – Innate Immunity, Active, Passive, Natural and Artificial 

immunity, Factors affecting Innate immunity – Physical, Mechanical, Biochemical, Cellular and Genetic 

factors. Inflammation, Mechanism of Phagocytosis (ICT). 

Unit II             (12 Hours) 

Cells involved in Immune response – T, B and Null cells, Structure and functions oflymphoid organs- 

Thymus, Bone Marrow, Spleen, Lymph nodes, Mucous Associated Lymphoid Tissue, Gut Associated 

Lymphoid Tissue (ICT). 

UNIT III            (12 Hours) 

Antigen, Factors affecting Antigenicity, Epitope, Haptens, Adjuvants. Clonal Selection Theory, 

Antibody – Classes, Structure and Biological function. Humoral and Cell Mediated Immunity (ICT). 

UNIT IV            (12 Hours) 

Principles of Ag-Ab interactions – Affinity, Avidity, Precipitation – Precipitation curve, 

Agglutination, Principle – ELISA, RIA, Immune electrophoresis and Immunofluorescence (Seminar). 

Monoclonal Ab production- Hybridism technology (Assignment). 

UNIT V            (12 Hours) 

Hypersensitivity – Gel- Coomb’s classification, Immediate Type – I (Allergic Asthma), II 

(Erythroblastosis Foetalis), III & Delayed Type – IV (Contact Dermatitis). Autoimmune Diseases – 

Hashimotos Thyroiditis and Rheumatic Arthritis (ICT). 

TEXT BOOKS: 

1. Immunology- Peter,Alex and Micheal,2nd edition,2004 

2. Fundamentals of Medical Immunology-Venugopal Jayapal,2007 

Title of the Course : IMMUNOLOGY 

Category of the Course : Core Course  Semester: VI 

Course Code : U6R2BCCC13  Nature of the Skill : Skill Development 

Marks : CIA:25+ Ext: 75 = 100 Hrs/Week  : 5 

Credits : 5    Total Inst. Hrs  : 60 



3. Text book of Microbiology-Ananthanarayanan and Panickar,9th edition,2013. 

REFERENCE BOOKS: 

1. Immunology - Kuby ,5th edition,2003. 

2. Essential Immunology –Roitt,3rd edition 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO. NO Co Statement Knowledge Level 

CO 1 Apply and practice the methods to improve immunity K2 

CO 2 Appreciate and analyse the integration of immune cells and organs K2 

CO3 Apply the knowledge on the production of vaccines and immune kits. K3 

CO4 Analyse and diagnose the various immune disorders. K4 

CO5 Preventive measures for allergy and other hypersensitivity reactions K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 3 2 3 3 2 3 2 3 2.4 

CO2 2 2 3 2 3 2 3 3 2 3 2.5 

CO3 3 2 3 2 2 2 3 3 3 3 2.6 

CO4 3 3 3 2 2 2 3 2 3 2 2.5 

CO5 2 2 2 3 3 3 3 2 3 3 2.6 

 2.52 

Mean Overall Relationship is 2.52 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 



Course Objectives:  

CO1: Basic knowledge in plant cell structure and photosynthesis. 

CO2: To study about the plant cell structure and function and photosynthesis.  

CO3: Knowledge about the cycles of elements and phytoregulators.  

CO4: The knowledge on the germination, senescence and secondary metabolites. 

CO5: To know about the biological function of secondary metabolites. 

 

UNIT I            (12 Hours) 

Plant Cell  

Structure and functions. Photo synthesis: - Photo synthetic pigments – chlorophyll, carotenoids and 

phycobillin. Light reactions – two kinds of chemical system – photo system I and II –evidences in support of 

light reaction – Hill’s reaction (ICT), Arnon’s work and Emerson effect. Dark reaction – Calvin’s cycle (C3 

plants) Hatch – Slack cycle (C4 cycle) and CAM plants. Photo respiration (Seminar). 

 

UNIT II            (12 Hours) 

Cycles of Elements  

Nitrogen cycle: – Ammonification, nitrification, nitrate reduction and denitrification, nitrogen 

fixation- symbiotic and non-symbiotic nitrogen fixation (ICT), Sulphur cycle, phosphorus cycle and carbon 

cycle. Plant nutrition (Seminar). Specific roles of essential elements and their deficiency symptoms in plants. 

Macro nutrients: - Carbon, Hydrogen, Oxygen, Nitrogen, Sulfur, Phosphorus, Calcium, Potassium, 

Magnesium and Iron. Micro nutrients: - Manganese, Boron, Copper, Zinc, Molybdenum and Chlorine. 

 

UNIT III            (12 Hours) 

Plant Growth Regulators 

 Chemistry, biosynthesis, mode of action and Practical applications of auxins, gibberellins, cytokines, abscicic 

acid and Ethylene (Seminar). Plant growth inhibitors and retardants (ICT). 

 

UNIT IV       (12 Hours) 

Photo Morphogenesis 

Photo periodism. Phytochrome (Seminar). Function in growth and development of plant. Biochemistry of seed 

germination. Senescence: Biochemical changes during senescence. Senescence process in life cycle of plants 

(ICT). 

 

UNIT V            (12 Hours) 

Secondary Metabolites  

Nature, distribution and biological functions of alkaloids, terpenes, flavonoids, poly phenols, tannins and 

steroids (Seminar). Role of secondary metabolites in pathogens (ICT), insects, animals and mankind. 

 

 

Title of the Course : PLANT BIOCHEMISTRY 

Category of the Course : Core Course  Semester: VI 

Course Code : U6R2BCCC14  Nature of the Skill : Skill Development 

Marks : CIA:25+ Ext: 75 = 100 Hrs/Week  : 5 

Credits : 5    Total Inst. Hrs  : 60 



Text Books: 

1. Molecular activities of plant cell – An Introduction to Plant Biochemistry. John. W.  

2. Anderson and John Brardall, Black well Scientific Publications, 1994.  

 

Reference Books 

1. Plant Physiology –Devlin N. Robert and Francis H. Witham, CBS Publications.  

2. Plant Biochemistry and Molecular Biology – Hans Walter Heldt, Oxford University, 4th Edition, 

2010 

3. Russell Jones, Helen Ougham, Howard Thomas, Susan waaland,2012, The Molecular Life of Plants, 

Wiley Balckwell  

e-Learning Resources: 

1. https://www.intechopen.com/books/secondary-metabolites-sources-and-applications/anintroductory-  

chapter-secondary-metabolites 

2. https://www.toppr.com/guides/biology/plant-growth-and-development/plant-growthregulators/ 

3. https://byjus.com/biology/plant-cell/ 

 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO No. CO Statement Knowledge level 

CO-1 Understand the Mechanism of photosynthesis K1 

CO-2 Analyze Cycles of elements K2 

CO-3 Justify Mode of action of phytoregulators K3 

CO-4 Understand biochemical changes during seed germination and senescence K1 

CO-5 Understand biological function of secondary metabolites K1 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 3 3 2 2 3 3 3 2.6 

CO2 2 3 3 3 3 2 2 2 2 3 2.5 

CO3 2 3 3 2 2 2 3 3 3 3 2.6 

CO4 3 3 2 2 3 3 3 3 3 2 2.6 

CO5 2 3 2 2 3 3 3 3 2 2 2.5 

           2.56 

Mean Overall Relationship is 2.56 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

https://www.intechopen.com/books/secondary-metabolites-sources-and-applications/anintroductory-%20%20chapter-secondary-metabolites
https://www.intechopen.com/books/secondary-metabolites-sources-and-applications/anintroductory-%20%20chapter-secondary-metabolites
https://www.toppr.com/guides/biology/plant-growth-and-development/plant-growthregulators/
https://byjus.com/biology/plant-cell/


Course objectives: 

CO1: To develop skills on isolation of lymphocytes from blood and spleen. 

CO2: To perform various immunoassays.  

CO3: To develop the skills on handling the immune kits. 

CO4: To impart knowledge about chlorophylls and carotenoids from plants. 

CO5: To understand acid metabolism in plants.  

 

Course content 

Immunology: 

1. Blood Groupings 

2. Ouchterlony double immunodiffusion (DID) 

3. Demonstration of Western Blotting 

4. Assays based on agglutination reactions - Blood typing (active) and passive agglutination. 

 

Plant Biochemistry: 

1. Estimation of chlorophylls and carotenoids from grass/spinach leaves 

2. Estimation of ascorbic acid, phenols, tannins in fruits and vegetables 

3. Extraction and assay of urease from Jack bean 

 

Demonstration: 

1. Enzyme linked immunosorbent assay (ELISA) & DOTELISA. 

2. Separation of photosynthetic pigments by TLC  

 

 

Text Books: 

1. I.M. Riott, J. Brostoff, D. Male “Immunology” 3rd edn. W.H. Freeman and Pub. Company, USA. 

2. Introduction to Immunology – Nandini Shetty (2003) 

 

Reference Books: 

3. J. Kuby “Immunology” 3rd edn., Mosby Year Book Co., England 

4. Immunology – Janis Kuby – W. H. Freeman and Co. 7th edition (2019) 

5. Janeway’s Immunobiology 2012 8th ed., Murphy, K., Mowat, A., and Weaver, C.T., 

6. Garland Science (London & New York), ISBN:978-0-8153-4243-4 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO. NO CO Statement 
KNOWLEDGE 

LEVEL 

CO1 Apply and practice the methods to improve blood typing K2 

Title of the Course : MAJOR PRACTICAL VI 

Category of the Course : Core Corse   Semester  : VI 

Course Code : U6R2BCCC15P  Nature of the Skill : Skill Development 

Marks : CIA:40+ Ext: 60 = 100  Hrs/Week  : 5 

Credits : 5    Total Inst. Hrs  : 60 



CO2 Analyse the isolation of immune cells from the organs K3 

CO3 Apply the knowledge on the production of immune kits. K3 

CO4 Obtain knowledge to extract and assay enzymes like urease from Jack bean K4 

CO5 Gain expertise to determine the contents of photosynthetic pigments, ascorbic 

acid, phenols, tannins, hydrogen peroxide in plant samples 
K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 
Average 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 2 3 1 3 3 3 3 2 3 2.5 

CO2 1 2 2 3 3 2 3 3 3 3 2.5 

CO3 2 3 3 3 2 3 3 3 3 3 2.8 

CO4 3 2 3 2 2 3 2 3 2 2 2.4 

CO5 2 3 3 1 2 2 2 3 3 3 2.4 

 2.52 

Mean Overall Relationship is 2.52 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean Overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 



 

COURSE OBJECTIVES: 

CO 1: To Define and Evaluate gender as a social construct. 

CO 2: To Identify the ways gender, power, privilege, and oppression play out across a range of cultures 

and human experiences. 

CO 3: To Demonstrate an understanding of gender as it intersects with sexuality, race, ethnicity, 

religion, class and other critical variables. 

CO 4: To Analyze human interactions and social/political systems using a “gender lens”. 

CO 5: To demonstrate a working knowledge of feminism and the field of Women and Gender Studies. 

UNIT I            (5 Hours) 

Concept of Gender:  Sex Gender – biological Determinism – Patriarchy –  Feminism –  Gender 

Discrimination –  Gender Division of Labour – Gender stereotyping –  Gender sensitivity Gender Equality – 

Gender mainstreaming – empowerment.  

UNIT II            (4 Hours) 

Women’s studies Vs Gender studies: UGC ‘s Guidelines – VIII to XI Plans, Gender studies Beijing 

conference and CEDAW – Exclusiveness and inclusiveness. 

UNIT III            (5 Hours) 

Areas of Gender discrimination:  Family, Sex ratio literacy, Health, Governance, religion Work Vs 

employment – Market, Media, Politics, Law, Domestic violence, Sexual Harassment, State politics and 

planning. 

UNIT IV            (5 Hours) 

Women development and gender empowerment: initiatives, International Women’s decade, International 

women’s year, National policy for Empowerment of women, women Empowerment year 2011, 

Mainstreaming global policies. 

UNIT V            (5 Hours) 

Title of the Course : GENDER STUDIES  

Category of the Course : Ability Enhancement Compulsory Course – III (AECC)   

Semester : VI     Nature of the Skill : Skill Development 

Course Code : U6R2AECC3    

Marks : CIA:25+Ext:75 =100  Hrs/Week  : 2 

Credits : 2     Total Inst. Hrs  : 24 



Women’s Movements:  In India National / State Commission for Women (NCW), all women police station, 

Family court, Domestic violence Act, Prevention of Sexual Harassment at work place supreme court 

guidelines, Maternity Benefit Act, PNDT Act, Hindu Succession Act 2005, Eve teasing prevention Act, 

Self-help groups, 73rd and 74th amendment for PRIS. 

REFERENCE 

1. Bhasin kamala, Understanding Gender: Gender basics, New Delhi: Women Unlimited, 2004. 

2. Rajadurai, S.v, Geetha V, Themes in caste Gender and Religion, Trichy, Bharathidasan University, 

2007. 

3. Pauldi, A Michele (ed...) Prager guide to the Psychology of Gender. 

COURSE OUTCOMES 

Environmental Studies                                                                                Course Code : U2R2AECC1 

S. No. Course Outcome 
Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 Understand the Genders and concepts in detail. K2 

CO - 2 Get an knowledge about the Society. K2 

CO - 3 
To prepare students to meet the needs of an increasingly ethnically and gender-

diverse workplace. 

K3 

CO - 4 Recognize, critically analyze, and choose paths of action for social change. K4 

CO - 5 

analyze the diversity of gendered experiences and apply feminist approaches to 

understanding social structures and cultural pressures related to gender 

inequality. 

K5 

 

Relationship matrix for CO, PO and PSO 

Course 

Outcome  

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2 PSO-3 PSO-4 PSO5 Mean 

CO-1 3 3 2 2 3 2 3 1 2 3 2.4 

CO-2 2 2 3 3 3 2 2 3 2 3 2.5 

CO-3 3 3 3 1 2 3 3 2 2 3 2.5 

CO-4 3 2 3 2 3 3 3 2 2 3 2.6 

CO-5 3 2 2 3 2 3 2 3 2 3 2.5 



Mean Overall Score 2.5 

Result High 

Mean Overall Relationship is 2.5 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

  

Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Objectives: 

CO1: Learn about endocrine system of our body  

CO2: Study the major role of hormones in our body  

CO3: Enrich the knowledge of the hormonal imbalance of the body  

CO4: Understand the hormonal disorder found in the body  

CO5: Gain the knowledge on pancreas and spleen in the body  

 

Unit I             (12 Hours) 

Hormones 

Chemical Structure, classification and Synthesis of Hormones. Secretion, Transport of Hormones in the 

Blood. Clearance of Hormones from the Blood. Mechanisms of Action of Hormones. Secondary Messengers - 

Mechanism for Mediating Intracellular Hormonal Functions (ICT). Feedback Control of Hormone. 

Measurement of Hormone in the Blood. 

Unit II             (12 Hours) 

Pituitary hormones  

Hypothalamus, Divisions of pituitary gland, hormones secreted by anterior pituitary - Growth hormone, 

Thyroid- stimulating hormone, Adrenocorticotropic hormone and Follicle-stimulating hormone, Luteinizing 

hormone and prolactin. Hormones of posterior Pituitary-Antidiuretic hormone, oxytocin. Disorders of pituitary 

gland -Gigantism, Acromegaly, Cushing Disease. Dwarfism and Acromicria. SIADH, Diabetes insipidus 

(ICT). 

 

Unit III            (12 Hours) 

Thyroid Hormones 

Hormones of thyroid gland- Thyroxine, triiodothyronine, calcitonin. Synthesis, Regulation and 

Functions of thyroid hormones. Disorders of thyroid gland: Hyperthyroidism-Graves’ Disease, Thyroid 

Adenoma, Exophthalmos. Hypothyroidism - Myxedema, Cretinism, Goiter. Parathormone- Synthesis, 

Regulation of Parathormone secretion. Disorders of parathyroid glands- hypoparathyroidism, 

hyperparathyroidism (Seminar). 

 

Unit IV            (12 Hours) 

Adrenal hormones  

Hormones of adrenal cortex: mineralocorticoids, glucocorticoids: synthesis, transport, mode of action, 

fate, regulation and functions of mineralocorticoids and glucocorticoids. Disorders of adrenal cortex: cushing’s 

syndrome, hyperaldosteronisms, addison’s disease, congenital adrenal hyperplasia. Hormones of adrenal 

medulla: synthesis, mode of action, regulation and functions of catecholamines. Disorders of adrenal medulla- 

pheochromocytoma (ICT). 

 

Unit V             (12 Hours) 

Title of the Course : ENDOCRINOLOGY 

Category of the Course : Discipline Specific Elective Semester  : V 

Course Code : U5R2BCDSE1:1   Nature of the Skill : Employability 

Marks : CIA:25+ Ext: 75 = 100  Hrs/Week  : 5 

Credits : 3     Total Inst. Hrs  :60 

 



Pancreatic and Gonadal hormones 

Pancreatic hormones: Insulin, Glucagon, Somatostatin -synthesis, mode of action, biological actions, 

regulation. Abnormalities of pancreatic hormone - Diabetes mellitus. Gonadal hormones: Androgens, gonadal 

differentiation, Estrogens and the endocrinology of pregnancy, Progesterone-Chemistry, synthesis, mode of 

action, regulation and metabolic role. Abnormalities of gonadal hormones – Cryptorchidism, Hypergonadism, 

hypogonadism in males, Amenorrhea, Dysmenorrhea in females (Assignment). 

Text Books: 

1. Sembulingam, Prema Sembulingam. (2012). In: Text book on essentials of medical 

physiology, JP Medical Ltd, London. pp.300-325 

2. Guyton AC. (2006). In: Text book of Medical Physiology, 11
th edi. Elseveir Saunders 

Company USA, Philadelphia, Pennsylvania. 311-324. 

3. Chatterjee, M.N. and Rana Shinde. Text book of Medical. Biochemistry, 8th ed. Jaypee 

Medical Publishers, 2012.  

Reference Books: 

 

1. Williams, Robert Hardin, Wilson, JeanD,1932-Foster, DanielW. William`sTextbookof 

endocrinology8 the dition. Philadelphia: Saunders, c1992. 

2. EmilSmith, R o b e r t  Hill, Robert Legman. Principles of Biochemistry: Mammalian Biochemistry 

Published by McGraw-Hill Book Co (1964). 

e-Learning Resources: 

1. Text book of Biochemistry2011 by Thomas M. Devlin, Ph.D 

2. Principles of Biochemistry2004 by Lehninger 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO. NO CO STATEMENT 
KNOWLEDGE 

LEVEL 

CO 1 Gain knowledge about the activity of the hormone K2 

CO 2 Apply the concept gained and Analyse the hormonal disorder in the body K3 

CO3 Gain knowledge about different types Drug Administration, Absorption and 

Excretion. 
K4 

CO4 Familiar and able to know the basics and applications of Drugs. K4 

CO5 Drug discovery, Drug development and their importance will be analyzed K3 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 2 2 3 3 3 3 3 2 2.4 

CO2 2 3 1 2 3 2 3 3 3 3 2.5 

CO3 2 3 1 2 3 3 3 3 3 3 2.6 

CO4 3 3 3 2 1 2 3 3 3 3 2.5 

CO5 2 3 3 3 3 2 3 3 3 2 2.7 

 2.54 

https://www.pdfdrive.com/textbook-of-biochemistry-e14983388.html
https://www.pdfdrive.com/lehninger-principles-of-biochemistry-2004pdf-e58353509.html


Mean Overall Relationship is 2.54 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Core Objectives:  

CO1: To provide a summarized fundamental understanding of Drug Biochemistry and various Disorders  

CO2: To gain an understanding of the basic mechanisms Drug Preparation  

CO3: To learn the administration of Drugs.  

CO4: To understand the scientific basis of Drugs in Pharmacology. 

CO5: To develop learners to become health care professionals for services in various fields of clinical  

Biochemistry, Drug research, industry and community service.  

 

Unit I             (12 Hours) 

Traditional and Modern approaches of Drugs 

History of Drugs: Drugs Systems of Indian Medicines – Siddha, Unani, Ayurveda, Terminologies. 

Modern approaches of drugs Homeopathy & Allopathy: Bioprospecting, Metabolomics, Insilico screening 

(ICT). Evaluation of new drugs and drug approval process: Phase I – IV trials.   

 

Unit II             (12 Hours) 

Classification of General drugs:  

Taxonomical, Morphological, Pharmacological and chemical Classifications. Preparation of crude and 

commercial drugs. Making infusion, decoction, lotion, washers, suppositories, tincture, making herbal syrups, 

compresses, poultice, plasters, and ointments (ICT).  

 

Unit III            (12 Hours) 

The study of action of drugs 

Introduction, basics and applications of pharmacology, Pharmacokinetics and Pharmacogenetics; 

Analytical Pharmacognosy – drug adulteration and detection. Pharmacogenomics and drug 

development(Seminar).  

 

Unit IV            (12 Hours) 

Drug Administration, Absorption and Excretion  

Routes of drug administration and systemic availability. Overview of Drug Absorption: 

Gastrointestinal, Drug Distribution: Plasma protein binding – Tissue binding – transfer of drugs through 

biological barriers their therapeutic implication in drug action. Drug elimination: Renal excretion, faecal 

excretion, biliary excretion, pulmonary excretion and other routes of excretion(Assignment).  

 

Unit V             (12 Hours) 

Discovery and development: 

Drug discovery: Random screening, serendipity, molecular modification of a known drug, rational 

approaches in drug designing. Drug development: Preclinical research, clinical research, FDA review and FDA 

post- market safety monitoring (ICT). 

 

Title of the Course : Drug Biochemistry 

Category of the Course : Discipline Specific Elective Semester  : V 

Course Code : U5R2BCDSE1:2   Nature of the Skill : Employability 

Marks : CIA:25+ Ext: 75 = 100  Hrs/Week  : 5 

Credits : 3     Total Inst. Hrs  : 60 



Text books: 

1. Pharmaceutical Pharmacology by S C Metha and Ashutosh Kar, 2011, New age International 

publishers. 

2. Text book of Medical Pharmacology by Padmaja Udayakumar, 2nd Edition, CBS Publishers & 

Distributors, New Delhi, Bangalore. 

3. Oxford Text book of Clinical Pharmacology and Drug Therapy, D. G Grahme Smith and K. 

Aronson. 

4. Pharmacology and Pharmatherapeutics – R.S. Satoskar, S.D. Bhandhakarand. 

5. Lippincotts Illustrated Review Pharmacology, Mary. J.Mycek, Richards, Pamela. 

Reference Books: 

1. Pharmacognosy, S.B.Gokhale, Dr.C.K. Kokate, A.P. Purohit Publisher: Nirali Prakasham, Pune. Herbs 

that Heal, Acharya Vipul Rao – Diamond Pocket Books, New Delhi 

2. Practical Pharmacognosy. Dr.C.K. Kokate et al; Phytochemical methods, Horborne. 

3. An Introduction to Medicinal Botany and Pharmacognosy – N.C. Kumar, Emkay Publications, Delhi. 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO. NO Co Statement Knowledge Level 

CO 1 Gain knowledge about the Drugs Systems of Indian Medicines K1 

CO 2 Apply the concept gained in Biochemical processing of Crude drugs K3 

CO3 Gain knowledge about different types Drug Administration, Absorption and 

Excretion. 
K4 

CO4 Familiar and able to know the basics and applications of Drugs. K4 

CO5 Drug discovery, Drug development and their importance will be analyzed K3 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 3 2 1 2 3 3 3 3 2.5 

CO2 2 3 3 2 2 2 3 3 3 2 2.5 

CO3 1 2 3 3 3 3 3 3 3 2 2.6 

CO4 3 3 3 2 1 2 3 3 3 3 2.6 

CO5 2 3 2 2 2 3 3 2 2 3 2.5 

 2.54 

Mean Overall Relationship is 2.54 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 



Course Objectives: - 

CO1: To inculcate the knowledge about Mendel’s contribution to Genetics 

CO2: To learn about the genetic disorders, their ethology and diagnosis 

CO3: To provide an understanding of both classical and modern concepts in the areas in genetics 

CO4: To prove the knowledge of transmission, molecular and population Genetics. 

CO5: To create linkage and genetic maps 

 

Unit 1:             (12 Hours) 

Mendelian Genetics and its Extension  

Principles of inheritance, Incomplete dominance and co-dominance, Multiple alleles, Lethal alleles, 

Epistasis(ICT), Pleiotropy, Sex-linked, sex influenced and sex-limited characters inheritance. 

Unit 2:             (12 Hours) 

 Linkage, Crossing Over and Chromosomal Mapping 

Linkage and crossing over, Cytological basis of crossing over, Molecular mechanisms of crossing over 

including models of recombination, Recombination frequency as a measure of linkage intensity, Two factor 

and three factor crosses, Interference and coincidence, Somatic cell hybridization(ICT). 

Unit 3:             (12 Hours) 

Mutations  

Types of gene mutations (Classification), Types of chromosomal aberrations (Classification, figures 

and with one suitable example of each), Molecular basis of mutations in relation to UV light and chemical 

mutagens(ASSIGNMENT); Detection of mutations: CLB method, attached X method. 

Unit 4:             (10 Hours) 

Sex Determination  

Gametogenesis – structure of gametes – gamete binding and recognition – fusion and prevention of 

polyspermy – cleavage – patterns – gastrulation – stem cells. Embryogenesis – Axis specification in 

Drosophila – Xenopus – Mammalian- genetic control of pattern formation – ectoderm, endoderm and 

mesoderm. Chromosomal mechanisms of sex determination in Drosophila and Man. 

Unit 5:             (14 Hours) 

Extra-chromosomal Inheritance  

 Criteria for extra-chromosomal inheritance Inborn errors of metabolism, Sickle cell, hemochromatosis, 

cystic fibrosis, hypogonadotropic, hypogonadism, Gaucher’s disease, achondroplasia, (SEMINAR), 

Antibiotic resistance in Chlamydomonas, Mitochondrial mutations in Saccharomyces, Infective heredity in 

Paramecium and Maternal. 

 

Reference Books: 

Title of the Course : GENETICS  

Category of the Course : Discipline Specific Elective Semester : VI 

Course Code : U6R2BCDSE2:2   Nature of the Skill : EMPLOYABILITY 

Marks : CIA:25+Ext:75=100  Hrs/Week  :5 

Credits : 3     Total Inst. Hrs  :60 



1. Gardner, E.J., Simmons, M.J., Snustad, D.P. (2008). Principles of Genetics. VIII Edition. Wiley 

India 

2. Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley and Sons Inc 

3. Klug, W.S., Cummings, M.R., Spencer, C.A. (2012). Concepts of Genetics. X Edition. Benjamin 

Cummings 

4. Russell, P. J. (2009). Genetics- A Molecular Approach.III Edition. Benjamin Cummings 

5. Griffiths, A.J.F., Wessler, S.R., Lewontin, R.C. and Carroll, S.B. Introduction to Genetic Analysis. 

IX Edition. W. H. Freeman and Co. 

 

e-Learning Resources:  

1. https://youtu.be/NWqgZUnJdAY 

 2. https://youtu.be/Tw9PV1GqdAE 

 3. https://youtu.be/fwxFmUnoNZw 

 

Course Outcomes 

After the successful completion of the course the students shall be able to 

Co. No Co Statement Knowledge Level 

CO1 
Understand the principles of Mendelian genetics, extensions and 

applications. 

K2 

 

CO2 
Learn and appreciate the various factors that confer genotypic and 

phenotypic variability 

K2 

 

CO3 
Use the concepts of bacterial and viral genetics to understand 

resistance patterns and to create linkage and genetic maps 
K4 

CO4 Use statistical tools to analyse biological data. K4 

CO5 

Apply the principles of transmission and inheritance in real life 

situations. 

 

K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 2 2 2 2 2 2 2 2 2 2 

CO2 2 2 2 2 2 2 2 2 3 2 2.2 

CO3 2 3 2 2 3 3 2 2 3 3 2.5 

CO4 2 2 3 2 2 2 2 2 2 1 2 

CO5 1 2 3 3 2 3 2 2 2 2 2.2 

           2.18 

Mean Overall Relationship is 2.18 which is High 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 



Course Objectives: 

CO1: To develop skills in biotechnology  

CO2:  To study about the cloning vectors 

CO3:  To acquire the knowledge about plant and animal technology. 

CO4.:  To understand the various applications of Biotechnology   

CO5:  To gain the knowledge about Transgenic Plants and Animals  

UNIT I    (12 Hours) 

INTRODUCTION TO RECOMNBINANT DNA TECHNOLOGY 

 Genetic Engineering: Historical development: Aim and scope of genetic engineering. Isolation of 

DNA, cutting of DNA by restriction endonucleases – staggered cut and blunt end. Outline of techniques of 

genetic engineering. Cutting genomic DNA, separation of fragments by agarose gel electrophoresis(ICT).  

UNIT II            (12 Hours) 

TOOLS OF GENETIC ENGINEERING  

Bacterial plasmid vector; pBR322, (Assignment) PUC vectors, PACYC184 Agarobactrium- based 

plasmids, Ti plasmid, gene transfer, YCP (yeast centeromeric plasmid), YAC (yeast artificial 

chromosome),BAC (bacterial artificial chromosome). 

UNIT III     (12 Hours) 

TRANSFER OF DNA INTO CELLS AND SELECTION OF RECOMBINANTS: 

Cloning strategies- Cloning with single standard DNA vectors. C-DNA cloning, C –DNA library and 

gene library. Recombinant selection and screening methods. Expression of cloned genes –problems and 

solution. Shuttle vectors, DNA sequencing methods- Sangers and Gilbert methods. PCR-principle, methods, 

types, and application. DNA hybridization- southern, Northern and Western Blotting. (ICT) 

UNIT IV    (12 Hours) 

PLANT AND ANIMAL BIOTECHNOLOGY  

Plant biotechnology: Media composition, nutrients and growth regulators, Ms-M5 medium. Cell 

suspension culture, initiation and differentiation of PTC. Fusion of protoplast, regeneration of plants from 

protoplast. Animal biotechnology: Mammalian cell culture; Requirements for invitro growth; cell 

transformation- properties of transformed cell, cell separation and mass cultivation, IVF (invitro fertilization) 

, the human genome project.(Assignment) 

UNIT V    (12 Hours) 

Title of the Course : BIOTECHNOLOGY AND GENETIC ENGINEERING  

Category of the Course : Discipline specific elective  Semester  : VI 

Course Code : U6R2BCDSE3:1  Nature of the Skill : Employability 

Marks : CIA:25+Ext:75=100  Hrs/Week  : 5 

Credits : 3    Total Inst. Hrs  : 60 



APPLICATION OF GENETIC ENGINEERING 

Application in medicine; production of site directed mutagenesis, production of recombinant 

pharmaceuticals such as insulin, human growth hormone, factor VIII. Recombinant gene vaccines and 

therapy, transgenic animals.  

Application in agriculture: plant genetic engineering; herbicide resistant crops, problems with 

genetically modified plants, safety concerns, transgenic plants. Applications of genetic engineering: 

Transgenic plants, transgenic animals and gene therapy. (ICT) 

Text books: 

1. Dubey R.C- Book on Biotechnology, S. Chand and company PVT.LTD., 5th 

edition, 2014.  

2. Singh B.D- Biotechnology, Kalyani Puplishers, 3rd edition, 2007. 

3. Jogand S.N –Gene Biotechnology, Himalaya Puplishing House, 2nd edition, 2006. 

Reference books: 

1. Wulf Crueger, Annelise Crueger- Biotechnology, Panima puplishing corporation,2nd 

edition.   

2. Tyagi I.D - Biotechnology and Genetic Engineering, Jain Brothers, 1st edition, 2005 

3. Mohan P.Arora- Biotechnology,Himalaya puplishing,2004. 

4. Dr. Ignacimuthu S. Immunology, Tata McGraw Hill Puplishing Company limited,13th edition, 2006 

 

e-Learning Resources: 

1. Introduction to biotechnology and genetic engineering 2007 by 

Vishal Nanda. 

2. Molecular Biology and Biotechnology 5th Edition 2009 by John M 

Walkerse. 

Course Outcomes 

After the successful completion of the course the students shall be able to 

 

CO NO.  CO Statement 
Knowledge 

level 

CO-1 
Demonstrate the isolation of Genomic DNAand separation of fragments by 

agarose gel electrophoresis 
K4 

CO-2 To Apply the DNA sequencing methods K3 

CO-3 To understand the Knowledge about the Blotting Techniques K2 

CO-4 To Analysis the Transgenic Plants and Animal Products K4 

CO-5 To understand the knowledge  about the genetically modified plants K2 

 

 

 

 

Relationship Matrix for CO, PO and PSO: 

https://www.pdfdrive.com/search?q=Vishal%2BNanda
https://www.pdfdrive.com/molecular-biology-and-biotechnology-5th-edition-e4601580.html


 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 2 3 3 2 3 2 3 2.6 

CO2 3 3 3 2 3 3 2 2 3 3 2.7 

CO3 3 3 2 2 3 3 2 3 2 2 2.5 

CO4 3 3 3 2 3 3 3 3 3 3 2.9 

CO5 3 3 3 3 2 3 2 3 3 3 2.8 

           2.7 

Mean Overall Relationship is 2.7 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COURSE OBJECTIVES 

CO1: To impart knowledge on complications associated with lifestyle habits. 

CO2: To educate about the ailments of unhealthy food habits and emphasize on healthy eating. 

CO3: To create awareness on health hazards of costumes and chemical cosmetics. 

CO4: To develop knowledge on understanding free radicals, antioxidants, cancer, liver disease, and DM. 

CO5: To educate students about prevention and treatment for lifestyle diseases that affect heart, lungs  

and kidney. 

UNIT I             (12 Hours) 

Introduction:  

Definition of health, lifestyle disorders, types and contributory factors of lifestyle disorders, impact of 

lifestyle factors on physical & mental health of the people. 

UNIT II            (12 Hours) 

Food habits and health:  

Junk food- Facts and ill effects, Carbonated drinks, Ready to eat foods, Acidity, Obesity, Eating 

disorders- Anorexia, Bulimia nervosa, Amoebiasis (Assignment). 

UNIT III            (12 Hours) 

Modern lifestyle for Health and Disease: 

Sedentary lifestyle- Obesity and hypertension, Diabetics, cancer Alzheimer’s disease, Causes, 

Complications and Management -Stress related disorders, Sleeping disorders. Smoking, Alcoholism, Drugs- 

Risk factors, Electronic gadgets- Radiation and Health. Heart disease – Atherosclerosis (ICT). 

UNIT IV            (12 Hours) 

Life style diseases:  

Causes, symptoms and treatment of Breast, Cervical and Prostate cancer (ICT), Liver cirrhosis, 

Hepatitis, Diabetes Mellitus, kidney diseases- Nephritis, Pulmonary diseases- COPD, Allergic sinusitis, 

Rhinitis, Free radicals and Antioxidants. 

UNIT V            (12 Hours) 

Strategies and approaches in lifestyle disorders:  

Prevention of disease by means of diet and lifestyle changes; Lifestyle choices and personal wellness 

(Seminar). 

 

Title of the Course : LIFE STYLE DISORDERS 

Category of the Course : Discipline Specific Elective Semester  : VI 

Course Code : U6R2BCDSE3:2  Nature of the Skill : Skill Development 

Marks : CIA:25+ Ext: 75 = 100  Hrs/Week  : 5 

Credits : 03    Total Inst. Hrs  : 60 



Text Books: 

1. Guide to Prevention of Lifestyle Diseases by M. Kumar and R. Kumar, 2003, DEER & DEEP 

publications, New Delhi. 

2. Dietetics by B Sri lakshmi, 2014, 7th Edition, Publisher: New Age International Private Limited. 

Reference books:  

1. Assocham Study on Preventive Healthcare. 2009. 

2. The effect of diet on risk of cancer by Key TJ, Allen NE, Spencer EA. Lancet. 2002; 360: 86- 8. 

3. Metabolic Syndrome and Related Disorders by Anoop Misra, Lokesh Khurana.  

 

e-Learning Resources 

1. www.livestrong.com › Diseases and Conditions 

2. www.med-health.net/Lifestyle-Diseases.html 

3. https://www.mayoclinic.org 

4. https://www.healthline.com 

5. https://www.medicalnewstoday.co 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO. 

NO 
CO Statement 

KNOWLEDGE 

LEVEL 

CO1 

Can explain the concept of lifestyle disease can explain health conditions in 

Norway and how lifestyle diseases have developed can explain what 

contributes to lifestyle diseases 

K3 

 

CO2 
can provide examples of how to diagnose and treat the most common 

lifestyle diseases 
K4 

CO3 To  account for various health services that aim to prevent lifestyle diseases K5 

CO4 
To explain the importance of user participation and individualisation in the 

treatment of lifestyle diseases from a user perspective 
K3 

CO5 To  explain perspectives on mastering lifestyle diseases K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 3 2 2 3 3 3 3 3 2.5 

CO2 3 2 2 2 3 2 3 2 2 3 2.4 

CO3 2 3 2 2 3 3 2 2 3 3 2.5 

CO4 2 3 3 2 2 3 3 2 3 3 2.6 

CO5 1 2 3 3 2 3 2 3 3 3 2.6 

           2.52 

Mean Overall Relationship is 2.52 which is High 

 

 

 



Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objectives: 

CO1: To familiarize students about food chemistry and its nutritional importance. 

CO2: To study the importance of Nutrition & balanced diet. 

CO3: To acquire knowledge on modern food & Beverages. 

CO4: To understand food adulteration & poisoning method. 

CO5: To know the chemistry of food preservation method, processing & packing technology. 

 

UNIT-I            (4 Hours) 

Food: 

Sources of food, functions of food, constitutions of food, food groups, usage of food, food in relation 

to health, advantages & disadvantages. 

UNIT II            (10 Hours) 

Nutrition & Balanced diet: 

 Nutrition – Calorific value of food stuff - RQ of food (Respiratory quotient of food) – basal metabolic 

rate – factors influencing BMR, specific dynamic action of food (SDA). Energy requirement of individual diet 

& its componenting, protein requirements- Nutritional value of carbohydrates – fibres in the diet, dietary 

sugars – nutritional aspects of lipids (ICT). 

UNIT III            (10 Hours) 

Modern food & Beverages: 

Snack foods, production of bread, bun & biscuits, candy manufacturing, caromelisation, fast foods, 

instant food, dehydrated food, spicy foods, Beverages – soft drinks, fruit juices, soda & alcoholic beverages 

(Types& content of alcohol) (Assignment). Ex: carbonation, addition to alcohol, cirrhosis of liver and social 

problems. 

UNIT IV            (6 Hours) 

Food adulterations & food poisoning: 

Food adulteration – intentional, unintentional– common adulteration in food items – milk, oil, ghee, 

butter, wheat, rice, coffee powder, tea powder, Chili & Turmeric powder(Seminar). Food poisoning – Diseases 

due to foodstuff- first aid to food poisoning – causes and remedies for acidity, gastritis, indigestion& 

constipation. 

UNIT V            (6 Hours) 

Quality control: 

 Food preservation & processing, food determination, methods of preservation, and food processing, 

Specifications & standards – PFA, FPO, FDA, AGMARK, DRUG LICENCE, WHO STANDARDS. ISI 

Specifications, packaging offoods, classification, material usage of packing(ICT). 

Text Books:  

1. Swaminathan. M., Advanced text book on Food and Nutrition, volume I and II printing and 

publishing CO., Ltd., Bangalore. 1993. 

2. Owen R Fennema, Food chemistry, Marcel Decker Inc., New York. 1996. 

3. Srilakshmi. B., Food Science, New age International Pvt. Ltd. Publisher, III ed. 2003. 

 

Title of the Course : NUTRITION 

Category of the Course : Skill Enhancement Course Semester  : IV 

Course Code : U4R2BCSEC1:1  Nature of the Skill : Skill Development 

Marks : CIA:25+ Ext: 75 = 100  Hrs/Week  : 3 

Credits : 2    Total Inst. Hrs  : 36 



Reference Books: 

1. Sivasanker. B., Food Processing and Preservation. Prentice – Hall of India Pvt. Ltd., NewDelhi 

2002. 

2. Alex V. Ramani, “Food Chemistry”, MJP Publishers, Chennai, 2009.  

3. Seema Yadav, Food chemistry, Anmol Publishing Ltd, New Delhi. 

e- Learning Resources: 

1. https://youtu.be/jDdL2bMQXfE 

2. https://youtu.be/7WnpSB14nDM 

3. https://youtu.be/ollz9MqtW-U 

 

Course Outcomes 

After the successful completion of the course the students shall be able to 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 2 3 2 3 3 3 2 3 2.5 

CO2 3 2 2 3 3 3 2 3 2 2 2.5 

CO3 1 3 3 2 3 3 2 3 3 3 2.6 

CO4 2 3 1 2 2 3 3 3 2 3 2.4 

CO5 3 2 2 3 2 3 2 3 3 3 2.6 

           2.52 

Mean Overall Relationship is 2.52 which is High 

 

 

 

 

CO. 

NO 
CO STATEMENT 

KNOWLEDGE 

LEVEL 

CO1 

To learn energy content in foods. techniques involved in the measurement of 

energy expenditure, Dietary requirements of carbohydrates, dietary fibre and 

dietary lipids 

K2 

CO2 

To learn essential and non-essential amino acids, protein reserves in human 

body, Protein malnutrition, techniques for the study of starvation, concepts 

for weight reduction diets. 

K2 

CO3 

To know about nutritional requirement during pregnancy, lactation, infants 

and Childs, Nutritional significance of dietary calcium, phosphorus, 

magnesium, iron, iodine, zinc and copper. 

K4 

CO4 
To learn about role of diet and nutrition in the prevention and treatment of 

diseases, learn about inherited metabolic disorders 
K2 

CO5 
To learn naturally occurring food borne toxicants, Allergy causing foods and 

management. 
K2 



Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Course Objectives:  

The main objectives of this course is:  

 

CO1: To impart knowledge about the basics of Internet communication. 

CO2: To expose the students to the principles and applications of Bioinformatics & data bases  

CO3: To understand the concept of Sequence alignment & gene prediction. 

CO4: To enable students understand protein structural organization, prediction and visualization.  

CO5: To understand the basics of Phylogenetics analysis.  

 

Unit 1             (6 Hours) 

Introduction to Bioinformatics 

 Importance, Goal, Scope; Genomics, Transcriptomics (Seminar), Systems Biology, Functional 

Genomics, Metabolomics, Molecular Phylogeny (ICT), Applications and Limitations of Bioinformatics 

Unit 1I             (8 Hours) 

Biological Databases 

 Introduction to biological databases; Primary, secondary and composite databases; Nucleic acid 

databases (GenBank, DDBJ, EMBL and NDB); Protein databases (PIR, SWISS-PROT, TrEMBL, PDB) 

(Seminar); Metabolic pathway database (KEGG, EcoCyc, and MetaCyc); Small molecule databases 

(PubChem, Drug Bank, ZINC, CSD) (ICT). 

Unit 1II             (8 Hours) 

Data Generation and Data Retrieval 

  Generation of data (Gene sequencing, Protein sequencing, Mass spectrometry, Microarray), Sequence 

submission tools (Bank It, Sequin, Webin); (Seminar)Sequence file format (flat file, FASTA, GCG, EMBL, 

Clustal, Phylip, Swiss-Prot); Sequence annotation; Data retrieval systems (SRS, Entrez) (ICT), 

Unit 1V             (8 Hours) 

Basic Concepts of Sequence Alignment 

 Scoring Matrices (PAM, BLOSUM), (ICT), Methods of Alignment (Dot matrix, Dynamic 

Programming, BLAST and FASTA); Local and global alignment, pair wise and multiple sequence alignments; 

Similarity, identity and homology of sequences. (Seminar) 

Unit V             (6 Hours) 

Applications of Bioinformatics 

 Structural Bioinformatics (3-D protein, PDB), Functional genomics (Seminar) (genome wide and 

high throughput approaches to gene and protein function), Drug discovery method (Basic concepts) (ICT), 

Title of the Course : BIOINFORMATICS 

Category of the Course : Skill Enhancement Course Semester  : IV 

Course Code : U4R2BCSEC1:2  Nature of the Skill : Skill Development 

Marks : CIA:25+ Ext: 75 = 100  Hrs/Week  : 3 

Credits : 2    Total Inst. Hrs  : 36 



Text Books: 

1. Ghosh Z and Mallick B. (2008). Bioinformatics: Principles and Applications, Oxford University Press.  

2. Pevsner J. (2009). Bioinformatics and Functional Genomics, II Edition, Wiley Blackwell.  

Reference Books: 

1. Zvelebil, Marketa and Baum O. Jeremy (2008). Understanding Bioinformatics, Garland Science, 

Taylor and Francis Group, USA. 

2. Zar, Jerrold H. (1999). Biostatistical Analysis, IV Edition, Pearson Education Inc and Dorling 

Kindersley Publishing Inc. USA 

3. Antonisamy, B., Christopher S. and Samuel, P. P. (2010). Biostatistics: Principles and Practice. Tata 

McGraw Hill Education Private Limited, India. 

4. Pagana, M. and Gavreau, K. (2000). Principles of Biostatistics, Duxberry Press, USA 

e - Learning Resources: 

1. https://english.mathrubhumi.com/education/news/certificate-program-in-bioinformatics-at-rajiv-

gandhi-centre-for-biotechnology-1.7451555 

2. http://www.clustal.org 

Course Outcomes 

After the successful completion of the course the students shall be able to 

No. CO CO Statement 
Knowledge 

level 

CO1 
Understand the basic concepts of Bioinformatics and its significance in 

Biological data analysis. 
K1 

CO2 
Describe the history, scope and importance of Bioinformatics and role of 

internet in Bioinformatics. 
K3 

CO3 
Explain about the methods to characterise and manage the different types of 

Biological data. 
K4 

CO4 Classify different types of Biological Databases. K4 

CO5 Understand the basics of sequence alignment and analysis K1 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 2 3 2 2 3 3 2 2 2.2 

CO2 2 2 2 3 3 2 3 3 2 3 2.5 

CO3 2 2 2 2 2 3 3 3 2 2 2.3 

CO4 1 2 2 2 2 3 3 2 3 1 2.1 

CO5 2 2 2 2 2 3 3 2 3 2 2.3 

           2.8 

 

Mean Overall Relationship is 2.8 which is High 

 

Relationship of Outcomes: 



 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COURSE OBJECTIVES:  

CO1: To instil ethical values in students  

CO2: To create awareness on our rights and to respect others rights 

 CO3: To impart standard and safe practices in Biomedical field 

 CO4: To sensitise the students to ethical issues in research. 

 CO5: To inculcate knowledge on intellectual property rights  

UNIT I            (8 Hours) 

Ethics – Introduction: 

Types - Meta ethics, Applied ethics, Moral ethics, Descriptive ethics, Normative ethics; Principles – 

Beneficience, Non-Malificence, Respect to Autonomy, Justice; Theories – Deontology, Utilitarianism, Rights, 

Causist, Virtue; Case-studies; Bioethics. 

UNIT II            (4 Hours) 

Ethical issues in Biotechnology and Biomedical Research: 

ICMR guidelines for Biomedical Research; Consent – Types, consent from minors;Cloning; stem 

cells(ICT),Gene Therapy, GMO.  

UNIT III             (4 Hours) 

Biosafety: 

Definition, Containment facilities, levels of Biosafety; Biomedical waste Management – segregation, 

collection, transportation, disposal; International guidelines-GLP (ASSIGNMENT), GCP. 

UNIT IV            (15 Hours) 

 Ethical issues concerning birth, life and death: 

Reproductive technologies - Gamete donation, In Vitro Fertilisation, Embryo transfer, surrogacy, 

prenatal diagnosis, sex-selection(ICT); Genetic Screening, organ transplantation, withholding and 

withdrawing medical treatment biological principles and modern approaches to the study of stem cells, 

regenerative medicine, and developmental biology. Students will increase critical thinking skills in the context 

of the topics discussed in the course. t; abortion, euthanasia. 

UNIT V             (5 Hours) 

Intellectual property rights: 

Basic concepts and need for Intellectual Property rights - Patents, Copyrights, Geographical 

Indications, Trademarks, designs; Plagiarism, Basis of patentability; Non patentable inventions, Methods for 

patent application; WTO, TRIPS 

Reference Books:  

Title of the Course : BIOETHICS AND PATENTING  

Category of the Course : Skill Enhancement Course  

Course Code : U5R2BCSEC2:1  Nature of the Skill : Skill Development 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 3 

Credits : 2    Total Inst. Hrs  : 36 



 

1. Bioethics: Introduction to History, Methods, and Practice, Nancy S. Jecker, Second edition, Jones & 

Bartlett Publishers (2007)  

2. Biotechnology and Intellectual Property Rights - Kshitij Kumar Singh, 2015 edition, Springer Nature  

e-Learning Resources:  

1. https://www.onlineethics.org 

2. https://www.ethics.org 

3. http:ethics.iit.edu  

4. http://research-ethics.org 

 

Course Outcomes 

After the successful completion of the course the students shall be able to 

Co. No CO statement knowledge level 

CO1 Apply ethics, realise rights and responsibilities in society  K4 

CO2 Be ethical in biomedical research  K3 

CO3  Follow standard guidelines in laboratory and clinical trials  K3 

CO4  Follow ethical practices in biomedicine K4 

CO5  Identify intellectual property in research and apply for patents  K5 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO)   Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 2 3 2 2 2 2 2 3 2.2 

CO2 3 2 1 2 3 2 3 3 3 2 2.4 

CO3 2 3 2 2 3 2 2 2 2 3 2.3 

CO4 2 3 2 2 2 2 3 3 2 3 2.4 

CO5 3 2 2 3 2 2 3 3 3 3 2.6 

           2.38 

 

Mean Overall Relationship is 2.58 which is High 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 



Course Objectives:  

CO1: To Learn the knowledge about the acids and bases  

CO2:  To study about the properties of colloids 

CO3:  To acquire the knowledge about physics in various biological processes. 

CO4:  To understand the applications of Biophysics   

CO5:  To gain the knowledge about Formation of stones in kidney 

UNIT I            (7 Hours) 

Acid and bases  

Lewis concept of acid and bases, titrable acidity. pH, pOH, buffer, pH of body fluids, buffers in the body 

fluids, RBCs and tissues. Measurement of pH by indicator and glass electrode. (Assignment)   

 

UNIT II            (8 Hours) 

Colloidal state:  

Properties of colloids (surface tension, viscosity, surface absorption, detergent action, electrical, optical and 

kinetic properties). Phenomenon of osmosis and osmo regulation in the body. Electro osmosis, Donnan 

membrane equilibrium, its applications - artificial kidney (dialysis of blood). Biophysical and chemical 

composition of architecture of bio membrane (esp. Cell membrane) (ICT)  

 

UNIT III            (7 Hours) 

Determination of molecular weight of macro molecules: 

By chemical composition, sedimentation, molecular sieving, light scattering and osmotic pressure 

methods(ICT). Units of measurement of solutes in solution. eg. Normality, molarity, molality, milli 

equivalents and milli osmol, ionic strength. Examples for these concepts.  

 

UNIT IV            (7 Hours) 

Biophysical basis 

Gaseous exchange in lungs and tissues partial pressure of CO2 (pCO2) and O2 (pO2). Influence of O2 and 

CO2 in RBC and body fluids during respiration. Physiological curve of formation and dissociation of 

oxyhemoglobin (HbO2) and carbondioxide hemoglobin (HbCO2). (Assignment)Various physiological 

factors in these curves.  

 

UNIT V            (7 Hours) 

Application of Biophysical chemistry in chemical equilibria: 

Formation and dissociation of NH3, HI, CaCO3. Biological application of chemical equilibria - Acid 

formation in stomach (hyper acidity and ulcer in stomach and duodenum) while using medicines like aspirin, 

paracetamol and antibiotism, Formation of stones in kidney and gall bladder. (Assignment) 

Title of the Course : BIOPHYSICS  

Category of the Course : Skill Enhancement Course 

Course Code : U5R2BCSEC2:2              Nature of the Skill : Skill Development  

Marks : CIA:25+Ext:75=100 Hrs/Week  : 3  

Credits : 2   Total Inst. Hrs  : 36 



 

Text Books: 

1. Dash U.N- Text book of Biophysical Chemistry, 2006. 

2. Agarwal S.K -Advanced Biophysics, 2014. 

3. Vatsala Parimal- Biophysics 1st edition 2006. 

4. Bengt Nolting- Methods in Modern Biophysics 2005. 

5. Satake M. Hayashi, Sethi M. S and Iqbal S. A- Biophysical Chemistry, 2003. 

 

Reference Books:  

1. Srivastava P. K -Elementary Biophysics – an introduction, 2005. 

2. Subramanian M. A -Biophysics Principles and Techniques, 2005. 

3. Upadhyay, Upadhyay and Nath -Biophysical Chemistry-Principles and Techniques, 2008. 

4. Narayanan P-Essentials of Biophysics, 2nd edition, 2011. 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO No. CO Statement 
Knowledge 

level 

CO1 Demonstrate the measurement of  pH by indicator and glass electrode K4 

CO2 To Understand the indicator and glass electrode K2 

CO3 
Use appropriate Methods for Determination of molecular weight of macro 

molecules 
K3 

CO4 
Acquire knowledge about  Physiological curve of formation and dissociation 

of oxyhemoglobin 
K3 

CO5 To understand the  hyper acidity in stomach  K2 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 
 

Average PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 2 3 2 2 3 2 3 2.5 

CO2 3 3 2 3 3 2 2 2 3 3 2.6 

CO3 3 3 2 2 3 3 2 3 3 3 2.7 

CO4 3 3 2 2 3 3 2 3 2 2 2.5 

CO5 2 3 3 3 2 3 2 3 3 3 2.7 

           2.6 

Mean Overall Relationship is 2.6 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 

 Mean overall Score Range 



 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Objective:  

CO1: Self assess knowledge and skill in pain management.  

CO2: Identify areas for further study.  

CO3: Understand and perform assessment of pain and function.  

CO4: Understand and be able to select between various techniques.  

CO5: They serve as cosmetics for the care of body and its parts and the botanical ingredients present therein 

influence biological functions of skin and provide nutrients necessary for the healthy skin or hair.  

PREPARATION OF  

1. Turpentine liniment  

2. Soap liniment  

3. Pain balm preparation.  

4. Simple ointment & Sulphur ointment  

5. Calamine lotion  

6. Calamine Benzoate Lotion  

7. Cold cream  

8. Vanishing cream  

9. Hair cream  

10. Liquid tincture of liquorices  

11. Compound Tincture of Benzoin  

12. Tincture of Orange  

13. Shampoo  

14. Nail bleach  

15. Cuticle remover  

16. Compound syrup of ferrous phosphate  

17. Commercial cough syrup  

18. Talcum powder  

19. Baby powder  

Title of the Course : PAIN RELIEF FORMULATION AND COSMETICS  

Category of the Course : Skill Enhancement Course 

Course Code : U6R2BCSEC3:1  Nature of the Skill : Entrepreneurship 

Marks : CIA:40+ Ext: 60 = 100 Hrs/Week  : 3 

Credits : 2    Total Inst. Hrs  : 36 



20. Tooth powder  

Reference Book:  

1. Arthur J. Winfield, R. Michael and E. Richard, Pharmaceutical Practice (2000),3 rd edition, Elsevier 

Publication 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO. NO CO Statement 
Knowledge 

Level 

CO 1 Know to prepare the natural cosmetics products and their usage K2 

CO 2 Know to apply the knowledge of preparing conventional dosage formulations K3 

CO3 Apply the knowledge on the preparation of pain relief ointments K3 

CO4 Analyse and diagnose the various drug formulation K4 

CO5 Guideline for Medical marketing K4 

 

Relationship Matrix for CO, PO and PSO: 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 2 1 3 3 2 3 2 3 2.4 

CO2 2 3 1 3 3 2 2 3 3 3 2.5 

CO3 2 2 3 3 2 2 3 3 3 3 2.6 

CO4 3 2 1 2 3 3 3 3 3 2 2.5 

CO5 3 2 3 2 3 3 2 3 3 3 2.7 

 2.54 

Mean Overall Relationship is 2.54 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 

 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 



Course Objectives:  

CO1: Gain insights on how the subject area developed over a period of time. 

CO2: Identify appropriate research topics  

CO3: Select and define appropriate research problem and parameters  

CO4: Prepare a project proposal (to undertake a project)  

CO5: Organize and conduct research (advanced project) in a more appropriate manner 

 

Unit I             (6 Hours) 

Foundations of Research 

 Meaning, Objectives, Motivation: Research Methods Vs Methodology, Types of Research: 

Analytical vs Descriptive (Seminar), Quantitative vs Qualitative, Basic vs Applied (ICT), 

Unit II             (8 Hours) 

Research Design Need for research design 

 Features of good design, Important concepts related to good design- Observation and Facts, 

Prediction and Explanation, Development of Models(Seminar). Developing a research plan: Problem 

identification, Experimentation, Determining experimental and sample designs (ICT), 

Unit III             (10 Hours) 

Data Collection, Analysis and Report Writing 

 Observation and Collection of Data-Methods of data collection- Sampling Methods, (ICT), Data 

Processing and Analysis Strategies, Technical Reports and Thesis writing, Preparation of Tables and 

Bibliography. Data Presentation using digital technology (Seminar) 

Unit IV             (6 Hours) 

Ethical Issues 

 Intellectual property Rights, Commercialization, Copy Right, Royalty (Seminar), Patent law, 

Plagiarism, Citation, Acknowledgement (ICT), 

Unit V             (6 Hours) 

Educational Tour 

 Note: -The students should be taken for the visit to scientific institutions, pharma/biotech 

industries in the country relevant to Biochemistry and a report to be submitted. Madras: IIT, Central Leather 

Research Institute, Cancer Institute, Adyar. 

 

Title of the Course : RESEARCH METHODOLOGY 

Category of the Course : Skill Enhancement Course 

Course Code : U6R2BCSEC3:2  Nature of the Skill : Skill development 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 3 

Credits : 2    Total Inst. Hrs  : 36 



Text Books:  

1. Anthony, M, Graziano, A.M. and Raulin, M.L. 2009. Research Methods: A Process of Inquiry, 

2. Allyn and Bacon.  Walliman, N. 2011.Research Methods- The Basics. Taylor and Francis, London, 

New York.   

Reference Books   

1. Wadhera, B.L.: Law Relating to Patents, Trade Marks, Copyright Designs and Geographical 

Indications, 2002, Universal Law publishing   

2. C.R.Kothari: Research Methodology, New Age International, 2009  

3. Coley, S.M. and Scheinberg, C.A. 1990, “Proposal writing”. Stage Publications. 

 

e Learning Resources: 

1. https://www.coursera.org/browse/physical-science-and-engineering/research-methods 

2. https://www.telegraphindia.com/edugraph/career/how-to-study-biomedical-science-ug-and-pg-

courses-institutes-and-job-roles/cid/1858579 

Course Outcomes 

After the successful completion of the course the students shall be able to 

CO No. CO Statement 
Knowledge 

level 

CO-1 
Students will acquire the knowledge as how to write research plan proposal 

on a particular topic.  
K1 

CO-2 
They will understand and gain knowledge of making power point/oral 

presentations.  
K3 

CO-3 Writing reviews will help the students in writing research reports K4 

CO-4 
Overall, the students will have a concise and definite view of proceeding to 

execute a scientific research project. 
K4 

CO-5 Plan to write a research proposal (grants) K3 

 

Relationship Matrix for CO, PO and PSO:  

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

Average 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 3 2 3 3 2 3 2 3 2.5 

CO2 2 3 2 3 2 2 3 2 2 2 2.3 

CO3 3 3 2 3 3 2 3 3 3 2 2.7 

CO4 2 3 2 2 2 2 2 2 2 2 2.1 

CO5 3 2 2 2 2 2 2 3 2 2 2.36 

Mean Overall Relationship is 2.36 which is High 

 

Relationship of Outcomes: 

 Low Level Relation   – 01 (If it is related less than 40 %)  

 Medium Level Relation – 02 (If it is related between 40 – 70 %) 

 High Level Relation   – 03 (If it is related greater than 70 %) 



 

 Mean overall Score Range 

 Less than 1.2       : Low  

 Greater than or equal to 1.2 and less than 2.2  : Medium 

 Greater than or Equal to 2.2     : High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Objectives: 

CO 1: To help the students know the importance of nutrition in health 

CO 2: To import basic knowledge about food and health in life 

CO 3: To learn about the environmental hazards 

CO 4: To understand the mental health and disorder 

CO 5: To study the importance of breast breeding 

 

UNIT I            (4 Hours)  

Concepts of health: who definition of health; positive health; determination of health; responsibility for health. 

Health service philosophies; health case; health system; levels of health case. Concepts of disease and concept 

of causation-germ theory of disease.  

UNIT II            (4 Hours)  

Nutrition and health-food. Classification of foods. Nutrients - sources and function of proteins, fats, 

carbohydrates. Sources and functions of vitamins and minerals. Nutritional profiles of cereals, millets, 

vegetables, fruits, milk and milk products.  

UNIT III            (4 Hours)  

Environment and health-water-sources and uses of water, water pollution, water related diseases and 

purification of water. Air –composition and cause of discomfort, air pollution-source, air pollutants, need for 

proper ventilation.  

UNIT IV            (6 Hours)  

Maternal and child health-mother and child –one unit, intranatal care, post-natal child care-care of the mother, 

complications of post portal period, restoration of mother to optimum health, breast feeding, congenital 

malformations-definition, incidence, risk factors, prenatal diagnosis and prevention.  

UNIT V            (6 Hours)  

Mental health-types and causes of mental illness-preventive aspects, alcoholism and drug dependence- 

definition, agent factors, host factors, symptoms, environmental factors, prevention, treatment and 

rehabilitation. National AIDS control programme and national immunization programme.  

 

Text books  

1.Park. K. social and preventive medicine, bhanot publishers,18th edition,2005 2. dash BN., health and 

physical edition,2003.  

Reference Books  

Title of the Course : PUBLIC HEALTH AND HYGIENE 

Category of the Course : GENERIC ELECTIVE COURSE 

Course Code : U5R2BCGEC1:1  Nature of the Skill : Skill development 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 2 

Credits : 2    Total Inst. Hrs  : 24 



 Ashtekar S. health and healing-A manual of primary health care, orient Longmans publishers. 2001.  

 Patil RS. practical come Unity health, vora medical publishers,1995.  

 

COURSE OUTCOMES  

S. No. Course Outcome 
Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 Acquired knowledge about the health concepts.  K2 

CO - 2 Get an knowledge about the Society. K2 

CO - 3 Developed skill in identifying various health problems. K3 

CO - 4 Recognize, critically analyze, and choose paths of action for social change. K4 

CO - 5 Apply  physical and psychological energy in creative living. K3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Objectives:  

CO 1: The Importance of Amino Acids and Proteins 

CO 2: About Enzymes and Their Mechanisms 

CO 3: Lipids and Their Analysis 

CO 4: About Carbohydrates 

CO 5: The Types of Nucleic Acids           

Unit I              (6 Hours) 

Amino Acids and Proteins: 

Amino acids – classification – Synthesis of amino acids and their identification, peptide bond. 

Proteins – Introduction-occurrence and function-general properties of protein, classification – simple protein 

and derived proteins. Hydrolysis of proteins: denaturation, precipitation and coagulation. 

Unit II             (4 Hours) 

Enzymes: 

Introduction, classification and properties- factors influence enzyme action. Mechanism of enzyme 

action – Lock and key modeland induced fit models. Coenzymes – mechanism of coenzymes Michaelis-

Menten’s hypothesis, enzymes of clinical interest. 

Unit III            (4 Hours) 

Lipids: 

Classification – simple, complex and derived lipids, biological function of lipids – difference between 

oil and fats-extraction of fats-physical and chemical properties of lipids-analysis of oil and fats; Acids value, 

saponification values, iodine value and Reichert-Meissl value 

Unit IV            (6 Hours) 

Carbohydrates: 

Classification: Monosaccharides. Glucose – Straight chain and ring structure for glucose – 

Mutarotation – Fructose, Galactose and Glycosides. Disaccharides – Maltose, Lactose, and sucrose, 

properties and reaction of sugar. Polysaccharides – Starch – Structure of Amylose and Amylopectin, 

hydrolysis of starch Glycogen, Dextrin, Cellulose, Dextran and Inulin. 

Unit V             (4 Hours) 

Nucleic Acids: 

Title of the Course : BASICS IN BIOCHEMISTRY 

Category of the Course : GENERIC ELECTIVE COURSE 

Course Code : U5R2BCGEC1:2  Nature of the Skill : Skill development 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 2 

Credits : 2    Total Inst. Hrs  : 24 



Classification – Nucleosides and nucleodites, purin and pyrimidine bases – isolation, component and 

Constitution of nucleic acids – sequence of nucleic acids difference between DNA and RNA. Structure of 

DNA and RNA, types of RNA. 

Text Books: 

1. Ambika Shanmugam, fundamentals of Biochemistry for Medical students, 7th Ed., Reprint 2004.  

2. Gurdeep Chatwal, Ooganic chemistry of Natrual products, Vol. 1 and 2, Himalaya Publishing House, 

3rd Reprint, 2013. 

3. T.N. Pattabiraman, Text book of biochemistry, 4th Ed., All India Puplishers and Distributor 2011. 

4. S.P. Butaini, Chemistry Biomolecules, Ane Books Pvt., 2010. 

 

COURSE OUTCOMES:  

S. No. Course Outcome 
Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 know the chemistry of amino acids and proteins K3 

CO - 2 Understand the mechanism of enzyme action. K2 

CO - 3 know about analysis of oils and fats. K2 

CO - 4 Understand the chemistry of natural products and nucleic acids. K3 

CO - 5 Get trained as dieticians in hospitals. K2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course objectives:  

CO 1: To understand their role as an emergency first aider.  

CO 2: To understand the use of risk assessments for health and safety purposes  

CO 3: To understand how to respond to accidents and sudden illnesses  

CO 4: To gain the knowledge on poisoning and bites  

CO 5: To learn the first aid kids used in clinical  

 

UNIT I            (4 Hours)  

Principles and objectives of First Aid, causality assessment. Priorities of first Aid. Patient 

management and care.  

UNIT II            (4 Hours)  

Management: Management of common illness and thermal illness. Risk assessment and risk 

reducations – Fainting, Anaphylaxix, Asthma, Epilepsy, Diabetes, burns and Scalds.  

UNIT III            (6 Hours)  

Injuries: Interanl ans external bleeding injuries to muscles, back, chest abdomen, joints, and bones, 

strokes and head injury and eye irrigation. Sudden illness-poisoning, Bites and Stings  

UNIT IV            (6 Hours)  

Accident reporting: Breathing emergencies, cardiac emergencies. Oxygen therapy-resuscitation, 

Defibrillation-Heart attack. Common gastrointestinal sickness, Altitude  

UNIT V            (4 Hours)  

First Aid rooms and equipment’s First aid kits, cleaning of wounds and dressing injury assessment.  

 

Text Book  

1.John A Eastman (2007) First Aid to the Injured-Authorized manual of st john`s Ambulance, Red 

Cross Road, New Delhi  

Reference Book  

1.Subramanian.R. First aid home nursing,1st Edition, Bharat printers Trichy.  

 

 

 

Title of the Course : FIRST AID MANAGEMENT AND SAFETY MEASURES 

Category of the Course : GENERIC ELECTIVE COURSE 

Course Code : U6R2BCGEC2  Nature of the Skill : Skill development 

Marks : CIA:25+Ext:75=100 Hrs/Week  : 2 

Credits : 2    Total Inst. Hrs  : 24 



 

Course Outcomes:  

S. No. Course Outcome 
Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 Get an knowledge about the First aid. K2 

CO - 2 Identify the most important action one can take in a life-threatening emergency. K2 

CO - 3 
Identify the major structures of the respiratory, circulatory, nervous, and 

musculoskeletal systems. 

K4 

CO - 4 
Explain why one should follow the emergency action steps/principles in any 

emergency.  

K3 

CO - 5 Apply Knowledge in Health Condition. K2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

PROGRAMME SPECIFIC OUT COME FOR B. Sc BIOCHEMISTRY  

PSO 1: Demonstrate a coherent and systematic approach to the experimental and theoretical aspects of \ 

 biochemistry.  

PSO 2: Ability to think laterally and in an integrating manner and develop interdisciplinary approach.  

PSO 3: Ability to interrogate one’s own ethical values, and to be aware of ethical and environmental issues.  

PSO 4: Ability to retain and build on critical thinking skills, and use them to update scientific knowledge and  

 apply them in day to day business.  

PSO 5: Build curiosity and ability to formulate biochemistry related problems and using appropriate concepts  

 and methods to solve them. 


