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

DEPARTMENT OF BIOTECHNOLOGY 

B.Sc BIOTECHNOLOGY 

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 Part Course code Course Title 

Hrs/ 

Week 

Credit 
Exam 

Hours 

Marks 

CIA                     

Int Ext 

Total 

Marks 

 

 

 

 

 

I 

I 
U1R2TL1/ 

HL1/FL1 
Language Course – I 5 3 3 25 75 100 

II U1R2EL1 English Language course -I 5 3 3 25 75 100 

III 

U1R2BTCC1 Cell and Molecular Biology 5 5 3 25 75 100 

U1R2BTCC2 Microbiology 5 5 3 25 75 100 

U1R2BTCC3P 
Major Practical - I (Covering 

CC1 & CC2) 
5 5 3 40 60 100 

U1R2BTAC1 Allied - Biochemistry 5 3 3 25 75 100 

           # 
*Allied Practical - (Covering 

AC1 & AC2) 
2 * - - - - 

                                                                               Total 30 24    600 

 

 

 

 

 

 

 

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 

U2R2BTCC4 Genetics 5 5 3 25 75 100 

U2R2BTCC5P 
Major Practical - II (Covering 

CC4) 
5 5 3 40 60 100 

U2R2BTAC2 
Allied  -  Enzymes and 

Metabolism 
5 3 3 25 75 100 

U2R2BTAC3P 
*Allied Practical  -  (Covering 

AC1 & AC2) 
3 3 3 40 60 100 

 
IV U2R2AECC1 

Ability Enhancement 

Compulsory Course - 1 
2 2 3 25 75 100 
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Environmental Studies 

   Total 30 24    700 

 

 

III 

I 
U3R2TL3/ 

HL3/FL3 
Language Course - III 5 3 3 25 75 100 

II U3R2EL3 English Language course -III 5 3 3 25 75 100 

 

III 

U3R2BTCC6 r- DNA Technology 5 5 3 25 75 100 

U3R2BTCC7P 
Major Practical -III (Covering 

CC6) 
5 5 3 40 60 100 

U3R2BTAC4 Allied - Immunology 5 3 3 25 75 100 

# 
*Allied Practical - (Covering 

AC4 & AC5) 
3 * - - - - 

 

IV U3R2AECC2 

Ability Enhancement 

Compulsory Course - 2 

Value Education 

2 2 3 25 75 100 

   Total 30 21    600 

IV 

I 
U4R2TL4/ 

HL4/FL4 
Language Course - IV 5 3 3 25 75 100 

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

 

III 

U4R2BTCC8 
Biophysics, 

Bioinstrumentation and  IPR 
5 5 3 25 75 100 

U4R2BTCC9P 
Major Practical - IV 

(Covering CC8) 
5 5 3 40 60 100 

U4R2BTAC5 
Allied - Medical Lab 

Technology 
5 3 3 25 75 100 

U4R2BTAC6P 
*Allied Practical - (Covering 

AC4 & AC5) 
3 3 3 40 60 100 

IV 
U4R2BTSEC1:

1/1:2 

Skill Enhancement Course - 

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

Total 30 24    700 
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V 

III 

U5R2BTCC10 Plant and Animal Biotechnology 6 5 3 25 75 100 

U5R2BTCC11 
Food and Industrial 

Biotechnology 
6 5 3 25 75 100 

U5R2BTCC12 Introduction to Bioinformatics 5 5 3 25 75 100 

U5R2BTCC13P 
Major Practical - V  

(Covering CC10,CC11 & CC12) 
7 5 3 40 60 100 

U5R2BTDSE1:1/

1:2 

Discipline Specific Elective - 1 

(1:1 or 1:2) 
--- 3 3 25 75 100 

IV 

U5R2BTSEC2:1/

2:2 

Skill Enhancement Course - 2 

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

U5R2BTGEC1 
Generic Elective Course  - 1 

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

   Total 30 27    700 

VI 

III 

  U6R2BTCC14 
Microbial and Environmental 

Biotechnology 
5 5 3 25 75 100 

U6R2BTCC15 
Major Practical  - VI  

(Covering CC 14 )  
5 5 3 40 60 100 

U6R2BTDSE2:1/

2:2 

Discipline Specific Elective  - 2 

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

U6R2BTDSE3:1/

3:2 

Discipline Specific Elective  - 3 

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

U6R2BTSEC3:1/              

3:2 

Skill Enhancement Course  - 3 

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

IV 

U6R2BTGEC2 
Generic Elective Course - 2 

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

U6R2AECC3 

Ability Enhancement 

Compulsory Course  -  3 

Gender studies 

2 2 3 25 75 100 

 Extension Activities - 1    --- 

V  
Extra Credit Online Course  - 

MOOCS 
- (4)    --- 

   Total 30 20 (4)    700 

   Grand Total  140(4)    4000 
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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. Internship 

2. Mini- Project 

Discipline Specific Elective - 2 

1. Bio entrepreneurship  

2. Mushroom Technology 

Discipline Specific Elective - 3 

1. Pharmaceutical Biotechnology  

2. Biofertilizer Technology 

 

Skill Enhancement Courses  

Skill Enhancement Course - 1 

1. Marine Biotechnology 

2. Biotechnology of Forensic Science 

Skill Enhancement Course - 2 

1. Stem Cells Technology 

2. Biomathematics and Biostatistics 

Skill Enhancement Course - 3 

1. Nanobiotechnology 

2. Physiology and Anatomy   

Generic Elective Courses (Offered by the Department) 

1. Bioinformatics and Medical Coding  

2. Biotechnology for Society 

3. Bioresource Technology 
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n[. n[. fiy mwptpay;;; fy;Y}hp (jd;dhl;rp) 

rptGuk;> GJf;Nfhl;il 

2022–2023Mk; fy;tpahz;L Kjy; NrHf;fg;gl;l ,sepiygl;l khztHfSf;FhpaJ 

 

  

 

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 hrs) 

 

       ,f;fhy ,yf;fpa tuyhW – ciueil> rpWfij> Gjpdk;> ftpij> ehl;Lg;Gw 

  ,yf;fpak;> ,yf;fzk; - MFngau;fs;  

 

$W: 2  trd ftpij                        (15 hrs) 

 

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 hrs) 

 

       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> 

jiyg;G : ,f;fhy ,yf;fpak; - ,yf;fzk; Thpir vz;;   :  c1 

gUtk;  : Kjyhk; gUtk; jhs; FwpaPL;;  :   U1R2TL1 

gpupT : gFjp I  jkpo; kjpg;Gg;Gs;sp  :  3 

kjpg;ngz;  

  

Nehf;fk; 

:   CIA -25,  EA -75 fw;wy; Neuk;  : 6 kzp 
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#.nry;yg;gh – Njd;fpz;zk; - GOjpf;fhl;Lg; Gyk;gy;> Mq;fiug; igutp – tpuy; njhl;lthdk; - 

Gj;jfk; 

 

$W: 4   ciueil                          (15 hrs)                   

 

 ghujpahu; - nfhs;iff;Fk; nraYf;FKs;s J}uk;> eh.rQ;rPtp - nkhoptopg; nghOJ Nghf;Ffs;> 

K.tujuhrd; - jq;iff;F> g+.MyhyRe;juk; - go U6R2BTSEC3:1e;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 hrs) 

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 

 

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

 

S. No. Course Outcomes 
Knowledge 

Level 

CO-1 
fhye;NjhWk; jkpo; ,yf;fpak; fle;J te;j fhyr;RtLfis 

mwpe;J nfhs;th; 
K2 

CO-2 ftpijapy; ifahsg;gl;Ls;sr; nrhy;yhliyf; fz;Lzh;th; K2 

CO-3 GJf;ftpijapd; tuyhw;Wf;Fhpaf; fUg;nghUis kjpg;gpLth; K5 

CO-4 ciueil thrpg;Gj; jpwdpy; Nkd;ik milth; K2 

CO-5 rpWfijg; gilg;gjpy; cs;s EZf;fq;fis tiuaiw nra;th; K4 
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,f;fhy ,yf;fpak;> ,yf;fzk; U1R2TL1 

Course 

out 

comes 

Programme Outcomes (POs) 
Programme Specific Outcomes 

(PSOs) 
Mean  

PO-

1 

PO-

2 

PO-

3 

PO-

4 

PO-

5 

PSO-

1 

PSO-

2 

PSO-

3 

PSO-

4 

PSO-

5 

CO-1 3 3 3 3 2 2 3 3 3 2 2.7 

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

CO-3 3 2 3 3 3 2 3 3 3 2 2.7 

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

CO-5 3 3 3 3 2 3 3 3 3 2 2.8 

                                                                                                      Mean Overall Score 2.6 

                                                                                                                            Result High 
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COURSE OBJECTIVES  

 To expose the learner to modern English prose. 

 To extend learners communication skills through suitable tasks. 

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

 To develop the ability in independent writing. 

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

UNIT – 1                                     Hours: 09 

A.P.J Abdul Kalam  My vision for India  

Jim Corbett                         A Deed of Bravery 

Bertrand Russell                  Has Man A Future? 

 

UNIT – II                                                Hours: 12 

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                                                 Hours: 17 

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                                     Hours: 17 

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

by listening exercises to be given by the teacher) 

 

SEMESTER – I 

Title of The Course: PROSE AND ENGLISH 

FOR COMMUNICATION 

Category of The Course: PART-II ENGLISH 

Course Code: U1R2EL1  Nature of The Skill :  Communicative Skill 

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

Credits : 3 Total Inst. Hrs : 60 
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UNIT – V                                         Hours: 17  

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

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

NET 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 

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

COURSE OUTCOME  

PROSE AND ENGLISH FOR COMMUNICATION                      Course Code : U1R2EL1 

S. No. 
Course Outcome Knowledge 

Level 

Upon completion of course, the 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 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO)  

  

Mean 

PO-

1 

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

CO-1 3 2 1 3 2 2 2 3 3 1 2.2 

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 
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CO-4 2 3 3 2 1 3 2 3 2 2 2.3 

CO-5 3 3 2 2 3 1 2 2 3 1 2.2 

Mean Overall Score 2.36 

Result High 

 

 

SEMESTER – I 

Title of The Course: CELL AND MOLECULAR 

BIOLOGY 

Category of The Course: Core Course 

Course Code: U1R2BTCC1  Nature of The Skill : Knowledge Based 

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

Credits : 5 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES 

 To acquire the basic knowledge on the fundamentals of the cell biology. 

 To study the principles on cell theory and cell organelles. 

 To understand the various aspects of structure and functions of living cells 

 To acquire broad knowledge on basic and recent trends of genetics 

 To study the cell divisions, cell cycle and cellular organelles at structure and functional level 

 

UNIT I Cell and its types                                                                                                                             Hours: 10 

Origin of Cell – Types of cell, Cell size and shape, Cell theory - Organization of plant and animal cells, Overview 

of the Prokaryotic, Eukaryotic cell and Viruses 

 

UNIT II  Cell organelles                                   Hours: 12 

Structural organization and function of intracellular organelles - Cell wall, Nucleus, Mitochondria, Golgi bodies, 

Lysosomes, Endoplasmic reticulam, Peroxisomes, Plastids, Vacuoles, Chloroplast, Cytoskeleton. Structure of 

Plasma Membrane, Membrane Protein Diffusion, Osmosis, Ion Channels, Active Transport 

 

UNIT III                                        Hours: 15 

Chromosomes - History and functions of chromosomes. Components of chromosomes (histones and non-

histones). Types - Sex chromosome, Autosome, Giant chromosomes - Polytene chromosome and Lamp brush 

chromosome. 
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UNIT IV                                                                                             Hours: 11 

Structure and Type of DNA: Structure, functions and types of DNA, Watson and Crick‟s structural model of 

DNA, chemical composition of DNA, replication of DNA. Structure of RNA: Structure and types of RNA 

(transfer RNA, messenger RNA, ribosomal RNA)  

 

UNIT V                                                                                                   Hours: 12 

Central dogma of molecular biology, Gene expression in prokaryotes and eukaryotes. Cell cycle and Cell 

division - Steps in Cell Cycle and its regulation and Control of Cell Cycle - Mitosis and Meiosis.  

 

TEXT BOOKS 

1. C.B Powar, Cell Biology, Himalaya Publishers (2010) 

2. Gupta, P.K. A Text Book of Cell & Molecular Biology, Rastogi Publications.(2015) 

3. P.S.Verma , P.K. Agarwal, Cell Biology, S.Chand ( 2016) 

 

REFERENCES  

1. De Robertis, E.D.P. and De Robertis, E.M.F. Cell and Molecular Biology. VIII Edition. Lippincott (2014). 

2. Harvey Lodhish, Arnold Berk, Molecular Cell Biology, WI Freeman Publishers, 8
th
 Edition 2016    

    NET REFERENCES 

 http://www.landesbioscience.com/journals/BioArchitecture/about/ 

 http://expmed.bwh.harvard.edu/main/labs.html  

 http://www.unc.edu/depts/salmlab/mafia/mafia.html  

 

COURSE OUTCOME 

CELL AND MOLECULAR BIOLOGY                                                          Course Code : U1R2BTCC1 

S. No. 
Course Outcome Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO – 1 understand the complete nature of cell and its organelles in detail. K1 

CO – 2 obtain an in-depth information about the Cell division and communication. K1 

CO – 3 
apply his/her knowledge of Cell Biology to selected changes or loss in the cell 

function. 

K2 

http://www.landesbioscience.com/journals/BioArchitecture/about/
http://www.unc.edu/depts/salmlab/mafia/mafia.html
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CO – 4 
analyze various factors determining the heredity from one generation to another. K4 

CO – 5 
acquire combined knowledge with special emphasis on molecular mechanism of 

heredity. 

K4 

Relationship Matrix for CO, PO, PSO 

 

SEMESTER- I 

Title of The Course : MICROBIOLOGY Category of The Course : CORE COURSE 

Course Code : U1R2BTCC2 Nature of The Skill:            Knowledge Based 

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

Credits : 5 Total Inst. Hrs: 60 

 

COURSE OBJECTIVES 

 To get a basic idea about Microbiology. 

 To learn about the classification of Microorganisms. 

 To know about the general characteristics and pathogenicity of Microorganisms. 

 To enhance the students‟ knowledge on the historical aspects and development of microbiology 

 To acquire an overall knowledge on the morphology and functions of the structures with the prokaryotes 

and eukaryotes. 

  

UNIT I: Introduction to Microbiology                                                  Hours: 12 

Introduction-History and Scope of microbiology. Classification of microorganisms – Hackel‟s three kingdom 

concept, Whittaker‟s five kingdom concept. General Methods of classifying Bacteria: The intuitive method, 

Course 

outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO)  

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

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 
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numerical taxonomy and genetic relatedness. Classification of bacteria according to Bergey‟s manual, - 

Classification of Viruses, Algae, Fungi and Protozoa. 

 

UNIT II: Structure of Bacteria                             Hours: 12 

The Prokaryotic Cell: Size, shape and arrangement of bacterial cells; structure of cell wall, and external structures 

(glycocalyx, flagella, pili, etc.,) and internal (plasma membrane, cytoplasm, inclusion bodies, etc.,).  Comparison 

of Prokaryotic and Eukaryotic cell. 

 

UNIT III: Nutrition and growth                             Hours: 12 

Aerobic and anaerobic nutritional requirements, Micronutrients, Macronutrients, Nutritional types of  

Microorganisms. Types of media: simple media, differential media, enriched media. Growth factors, Growth 

curve, Factors influencing and affecting microbial growth. Methods for preservation and storage of Microbial 

cultures. 

 

UNIT IV: Eukaryotic Microorganisms                              Hours: 12 

Introduction, Habitat, Structure and Reproduction of Microorganisms: Viruses, Algae, Fungi, Actinomycetes and 

Protozoa. Commericial products from eukaryotes. 

 

UNIT V: Extremophiles and emerging microorganisms                        Hours: 13 

Nature, special features of the thermophilic, methanogenic and halophilic Archaea; photosynthetic bacteria, 

cyanobacteria. Ebola, Dengue virus, Chicken guinea virus, COVID 19 – Morphology, Cultural characteristics, 

Pathogenicity, Laboratory diagnosis, Preventive measures and treatment. 

 

TEXT BOOKS 

1. Microbiology - M.J. Pelczar, Jr., E.C.S. Chang and N.R. Krieg, 2006, McGraw   Hill   Company, New 

York. 

2. Text book of Microbiology – Dr.R.Arora, 2008, CBS Publisher 3
rd

 Edition. 

3. A text book of Microbiology – R.C.Dubey, K.Maheswari, 2012, M.Chand publishers 1
st
  Edition. 

4. Microbiology – Bernard Davis, 2011, Lippincott Publishers 4
th
 Edition. 

 

REFERENCES 

1. Microbiology - Concepts and Applications, J.Pelczar, Jr., E.C.S. Chang and N.R. Krieg, 1993, McGraw 

Hill Company, New York. 
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2. Microbiology L.M. Prescott, J.P. Hareley D.A. Klein W.M.C., 2005, Brown publishers. Dutique. Jawa. 

Melbourne. 

3. Basic and Practical Microbiology-Ronald M. Atlas, Mac. Milleen Company, New York. 

4. Text book of Microbiology – Ananthanarayanan and Paniker, University Press, 8
th
 Edition. 

5. General Microbiology – Roger Y Stainer  , Macmillan 1987 University Press, 8
th
 Edition. 

 

NET REFERENCES 

1. www.microbeworld.org 

2. www.microbiologyonline .org.uk/links.htm 

3. www.sheffcol.ac.uk/link/science/biology/microbiology    

 

COURSE OUTCOMES 

MICROBIOLOGY                                                                                         Course Code : U1R2BTCC2 

S. No. 
 

Course Outcome 

Knowledge 

Level 

 

Upon completion of the course, the students will be able to 

CO – 1 get an idea on the milestones of Microbiology and present status K1 

CO – 2 identify key components and their functions in both prokaryotes and eukaryotes. K5 

CO – 3 
know various culture media and their applications and also understand various 

physical and chemical means of sterilization.        

K3 

CO – 4 
understand the microbial transport systems and the modes and mechanisms of 

energy conservation in microbial metabolism. 

K5 

CO – 5 
know the various Physical and Chemical growth requirements of bacteria and 

get equipped with various methods of bacterial growth measurement. 

K2 
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Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

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 PSO-5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 

 

SEMESTER – I 

Title of The Course: MAJOR PRACTICAL - I 

(Covering CC-I and II) 

Category of The Course: Core Course 

Course Code: U1R2BTCC3P Nature of The Skill : Knowledge Based 

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

Credits : 5 Total Inst. Hrs : 60 

 

Course Objectives: 

 To get a basic idea about Microbiology. 

 To learn about the classification of Microorganisms. 

 To know about the general characteristics and pathogenicity of Microorganisms. 

 To enhance the students‟ knowledge on the historical aspects and development of microbiology 

 To acquire an overall knowledge on the morphology and functions of the structures with the prokaryotes and 

eukaryotes. 

 

EXPERIMENTS  

1 Laboratory regulations and dos and don‟ts  

2 Maintenance of hygienic conditions in the laboratory and legal disposal of laboratory wastes. 

3 Demonstration of instrumentation methods for cell biology, (Microscope, Micrometry and Microtome). 

4 Equipments used in cell culture laboratory general practice and maintenances (demo only). 

5 Morphological characterization of various types of cells - Prokaryotes & Eukaryotes 



17 
 

6 Histochemical staining techniques (students are advised to familiarize various staining techniques) - Demo 

7 Chemical/enzymatic disaggregation of tissue cells.  

8 Identification of various stages of cell division (mitosis and meiosis).  

9 Isolation and purification of genomic DNA from prokaryotes/ eukaryotes  

10 Handling of Microscope. 

11 Preparation of Culture media. 

12 Disinfection: Phenol co–efficient method. 

13 Isolation of Microorganisms-Pour Plate, Spread Plate and Streak Plate methods. 

14 Quantitative estimation of Microorganisms – Hemocytometer and Spectrophotometer 

15 Measurement of microorganisms – Micrometry. 

16 Identification of Microorganisms: Macroscopic, Microscopic, Motility tests, staining techniques, 

Biochemical tests, Serological and Molecular tests. 

17 Growth curve of Bacteria: Lag phase, Log phase, Stationary phase and Decline phase. 

18 Growth factors: pH, temperature, time, Carbon and Nitrogen sources.  

19 Lacto phenol cotton blue staining of fungal strains 

 

REFERENCES 

1. Sambrook et al., (1989), A manual on Molecular cloning. 

2. K.V. Chaitanya, (2013), Cell and Molecular Biology: A Lab Manual. 

3. Microbiology Laboratory Manual, Sundaraj T, Mrs. Aswathy Sundararaj, 2002, First edition, IIT Chennai.  

4. Laboratory Manual in General Microbiology, N. Kannan, 2002, Panima Publishers.  

 

MAJOR PRACTICAL - I (Covering CC-I and II)                                       Course Code : U1R2BTCC3P 

S. No. 
Course Outcome Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO – 1 To get a basic idea about Microbiology. K1 

CO – 2 To learn about the classification of Microorganisms K5 

CO – 3 
To enhance the students‟ knowledge on the historical aspects and development 

of microbiology 

K3 

CO – 4 To know about the general characteristics and pathogenicity of microorganisms. K5 

CO – 5 To acquire an overall knowledge on the morphology and functions of the K2 
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structures with the prokaryotes and eukaryotes. 

 

Relationship Matrix for CO, PO, PSO 

 

 

SEMESTER – I 

Title of The Course: BIOCHEMISTRY Category of The Course: ALLIED COURSE 

Course Code: U1R2BTAC1  Nature of The Skill : Knowledge Based 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 03 

Credits : 3 Total Inst. Hrs : 36 

 

COURSE OBJECTIVES           

 To get a basic knowledge about the chemical bonding in biological system. 

 To have a detailed knowledge about the function and properties of buffers 

 To learn about the basic knowledge of Biomolecules in living organisms 

 To have a basic knowledge about the Nucleic acids. 

 To provide knowledge on vitamins & minerals and their biochemical importance 

  

UNIT I: Chemical bonding in biological system                         Hours: 6 

Structure of atoms, molecules, and chemical bonds, stabilizing interactions: Vander walls, electrostatic 

interactions, hydrogen bonding, hydrophobic interactions. 

 

Course 

outcome 

Programme Outcome (PO) Programme Specific Outcome (PSO)   

(CO) PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2 PSO-3 PSO-4 PSO-5 Mean 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 
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UNIT II: Buffers and conversions                                                                       Hours: 8 

Percentage solution, molarity, normality, Physical properties of water & their role in Biology- hydrogen bonding, 

acids bases and their concepts, buffer and electrolytes – acidity, alkalinity and Concepts of pH - Energy and it is 

forms-free energy 

UNIT III: Bio-moloecules (Carbohydrates, Amino acids & Proteins)                       Hours: 10 

Carbohydrates : Monosaccharides (Structures of  Glucose), Oligosaccharides & Polysaccharides – classification, 

function and properties. Amino acids: classification & function, Proteins: Classification & Biological importance  

 

UNIT IV: Bio-molecules (Lipids & Nucleic acids)                                                 Hours: 6 

Lipids: Classification, Sources & Biological functions. (Structure of Cholesterol)  

Nucleic acids - bases, nucleosides & nucleotides, Structure of RNAs and DNA, Forces stabilizing nucleic acid 

structures (Structure of ATP).     

 

UNIT V: Vitamins and Minerals                                                              Hours: 6 

Vitamins: Source, classification, biological role, daily requirements and deficiency.  

Minerals: requirements, essential micro and macro minerals, source and functions. 

 

TEXT BOOKS 

1. Biochemistry, Sathyanarayanan.U and Chakrapani.C, (2013), Books and allied (P) Ltd. 

2. Fundamentals of Biochemistry, Deb, A.C., (7
th 

Edition). New Central Agency. 

3. Fundamentals of Biochemistry, Jain, J.L., (2005), (6
th
 Edition), S.Chand Publications 

4. Essentials of medical physiology, Sembulingam.K and Prema Sembulingam (2003). (2
nd

 Edition). Jaypee 

Brothers Medical Publishers (P) Ltd. 

REFERENCE BOOKS 

1. Biochemistry, Zubay,G.L., 1998, Wm.C. Brown Publishers. 

2. DNA structure and function, Sinden,S.R., 1994,  First Edition, Academic Press. 

3. Introduction to Protein Structure, Carl Branden and John Tooze, 1999, Second Edition, Garland 

Publishing. 

4. Biochemistry, Garrett.R and Grisham.C, 2010, 4
th
 Edition, Saunders College Publishing. 

5. Biochemistry, Hubert, styer, 1995, Freeman and Company, New York. 

6. Principles of Biochemistry, Lehninger, Nelson, David.L and M.M.Cox, 2013. 6
th 

Edition, W.H.Freeman & 

Co. 

7. Biochemistry, Berg, J.M et al., 2012, 7
th
 Edition, W. H. Freeman & Co. 
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8. Fundamentals of Biochemistry: Life at the Molecular level, Voet, D. et al., 2012, 4
th
 Edition, John Wiley 

and Sons. 

 

BIOCHEMISTRY                                                                          Course Code : U1R2BTAC1  

S. No. 
Course Outcome Knowledge 

Level 

 

Upon completion of the course, the students will be able to 

CO - 1 understand elements which are generally involved in the biochemistry. K2 

CO - 2  search the protein sequence K4 

CO - 3 analyze the  genetic  sequence  K5 

CO - 4 get structural information in the databases K2 

CO - 5 ensure the sequence analysis work successfully without any error  K6 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO)  

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

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

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

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

CO-4 2 3 3 3 2 2 3 3 3 3 2.7 

CO-5 3 2 2 2 3 2 2 3 3 2 2.4 

Mean Overall Score 2.52 

Result High 
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SEMESTER – I 

Title of The Course: ALLIED PRACTICAL 

(COVERING AC1 and AC2) 

Category of The Course: ALLIED COURSE 

Course Code: U2R2BTAC3P Nature of The Skill : Knowledge Based 

Marks : CIA : 40 + Ext: 60 = 100 Hrs / Week : 03 

Credits : 3 Total Inst. Hrs : 36 

 

COURSE OBJECTIVES 

 To gain a basic knowledge about the chemical bonding in biological system. 

 To have a detailed knowledge about the function and properties of  biomolecules 

 To learn about the basic metabolic reactions of living organisms 

 To have a basic knowledge about the enzymes and biological  energy transducers 

  Describe the various metabolic pathways involved in cells for its normal functioning.   

 

BIOCHEMISTRY 

1. Preparation of standard solutions. 

2. Measurement of pH. 

3. Preparation of buffers solutions. 

4. Qualitative Analysis of Carbohydrates 

5. Qualitative analysis of Lipids 

6. Qualitative analysis of Amino acids   

7. Qualitative analysis of Proteins 

8. Qualitative analysis of Nucleic acids 

9. Determination of iodine number of Fat 

 

ENZYMES & METABOLISM 

1. Estimation of Carbohydrates ( Glucose & Fructose)  

2. Estimation of Proteins. 

3. Estimation of Cholesterol. 

4. Estimation of Creatinine. 
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5. Production of Amylase from Aspergillus niger. 

6. Production of Pectinase from microorganisms 

7. Production of Cellulase from microorganisms 

 

REFERENCES 

1. Biochemical Methods, S. Sadasivam and A. Manickam, 1992, Second Edition, New Age International 

Publishers, New Delhi. 

2. Laboratory Manual in Biochemistry, J. Jayaraman, 1981, New Age International publishers, New Delhi.  

 

NET REFERENCE 

www.cat.cc.md.us/course/bio141/lab manual/index.html 

ALLIED PRACTICAL (COVERING AC1 and AC2)                               Course Code : U2R2BTAC3P 

S.No 

 

  Course Outcome 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO -1 

gain complete knowledge about structure and function of different 

biomolecules (proteins, lipids, nucleic acids, and carbohydrates) found in living 

cells. 

K1 

CO -2 
get knowledge how biomolecules are synthesized and metabolized inside living 

cells. 

K2 

CO - 3 

acquire knowledge on the building blocks of the macromolecules, their 

chemical properties and their modification and their importance in normal 

functioning of living organisms. 

K3 

CO - 4 
understand the metabolic pathways and identify how the genetic abnormalities 

disturb the normal homeostasis and link with pathological conditions 

K4 

CO - 5 
understand the applications of biochemistry in medicine, agriculture, and 

pharmaceuticals 

K5 
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Relationship Matrix for CO, PO, PSO 

Course Programme Outcome (PO) Programme Specific Outcome (PSO)   

Outcome 

(CO) 

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

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

CO-2 2 2 2 1 2 2 3 3 2 3 2.2 

CO-3 2 3 2 2 2 2 2 2 3 2 2.2 

CO-4 2 2 3 3 2 2 2 2 2 2 2.2 

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

Mean Overall Score 2.28 

Result High 

 

n[.n[.fiymwptpay; fy;Yup (jd;dhl;rp) 

rptGuk;>GJf;Nfhl;il 

 

(2022-2023 Kjy; Nrh;f;ifg; ngw;wth;fSf;F chpaJ) 

 

 

 

 

 

 

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 hrs) 

 

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.  

 

 

jiyg;G : ,ilf;fhy ,yf;fpak;> ,yf;fzk; Thpir vz;;    :  c2 

gUtk;  : ,uz;lhk; gUtk; jhs; FwpaPL;;    :   U2R2TL2 

gpupT : gFjp I jkpo; kjpg;Gg; Gs;sp:  3 

kjpg;ngz;  :   CIA -25,  EA -75 fw;wy; Neuk;  : 5 kzp 
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$W : 2 irt ,yf;fpak;                                               (13 hrs) 

 

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;                                           (12hrs) 

 

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;                                    (12hrs) 

 

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;                                                  (10hrs) 

   gidab – Mrpupau; ,uh.nry;tk; 

         ghlE}y;fs; : 

gf;jp ,yf;fpa tuyhW - Jiw ntspaPL 

gidab (ehty;) - 
,uh.nry;tk; 

NCBH nrd;id. 

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

 

S. No. Course Outcomes 
Knowledge 

Level 

CO-1 gf;jp ,yf;fpaj; Njhw;wj;jpd; mtrpaj;ij kPl;Lzh;th; K2 

CO-2 
irt ,yf;fpaq;fspy; fhzyhFk; caph;g;guty; caph; Njhw;wk; 

Nghd;wtw;iw mwptpay; fUj;JfNshL nghUj;jp fhz;gu; 
K4 

CO-3 itztk; $Wk; kdpjj;ijg; Nghw;wp gpd;gw;Wth; K3 
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CO-4 rpw;wpyf;fpar; Ritawpe;J nra;As; eyk; ghuhl;Ltu; K6 

CO-5 
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  
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 3 2 3 1 2.3 

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

CO-3 2 2 2 1 2 2 2 2 1 1 1.7 

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

CO-5 3 3 3 3 2 3 3 2 3 2 2.7 

                                                                                                      Mean Overall Score 2.3 

                                                                                                                            Result High 
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SEMESTER – II 

Title of The Course: POETRY AND ENGLISH 

FOR COMMUNICATION 

Category of The Course: PART-II ENGLISH 

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

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

Credits : 5 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES 

 To give the learner a feel of poetry 

 To promote a perception of the aesthetic use of language 

 To revise a few aspects of grammar from a communicative angle 

 To provide reading and writing practice 

 To give practice in free writing 

 

UNIT - I                                         Hours : 13 

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                                                  Hours : 12 

Rupert Brooke  : The Soldier 

P.B. Shelley         : Ozymandias 

Judith Wright                              : The Company of Lovers 

Sarojini Naidu                   : The Queen‟s Rival 

 

UNIT - III                                                      Hours: 15 

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

Analysisand Transformation of sentences – Concord and Governance– Word order. 
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UNIT - IV                                          Hours: 10 

Note making – Arguments for and against Issues - Summarizing  

UNIT - V                                          Hours :10 

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 

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 
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COURSE OBJECTIVES  

 Understand on Historical introduction to Genetics and genetic materials 

 Understanding the concept and principles of genetics exchanges and its expression in host and to    

   provide an idea about gene regulations and its control. 

 Understand the genetic mutations. 

 To get the knowledge of Gene structure. 

 Understand the basics of population genetics. 

 

 

 

 

 

Title of the Course : Poetry and English  for  

Communication  

 Course code :   U2R2EL2U2R2EL2 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) M 

PO1 PO 2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

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

CO - 2 3 1 1 2 3 3 2 2 3 1 2.1 

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

CO - 4 2 1 3 3 2 2 3 2 3 2 2.3 

CO - 5 1 3 2 2 3 3 1 2 3 3 2.3 

 Mean Overall Score 2.30 

 Result HIGH 

SEMESTER – II 

Title of The Course : GENETICS Category of The Course : Core Course 

Course Code : U2R2BTCC4 Nature of The Skill : Knowledge based 

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

Credits : 5 Total Inst. Hrs : 60 
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UNIT I: Basics of Genetics                                                                  Hours: 12 

History of Genetics - Mendelian Principles, Segregation, Independent Assortment, Dominance. Multiple alleles, 

Incomplete dominance, Over-dominance and co dominance. 

 

UNIT II: Genetic Linkage and Mapping                                 Hours: 12 

Epistasis, lethal genes. Sex determination and sex linkage in diploids, linkage and crossing over, gene mapping. 

Chromosomal theory of inheritance, maternal effects. 

 

UNIT III: Chromosomal Variation and disorders                                                                               Hours: 12 

Chromosomal variation in number, Changes in Chromosomal structure, Genetics of Heamoglobin, Transposable 

elements in prokaryotes and eukaryotes. 

 

UNIT IV: Replication of DNA, Mutation & DNA repair mechanism                                                   Hours: 12 

Replication of DNA–Enzymes involved, models, Rolling circle model, Theta Model. Replication of RNA . 

Mutation and its Types, DNA repair mechanism. Methods of Gene Transfer: Transformation, Conjugation, 

Transduction 

 

UNIT V: Population genetics                                                                                                     Hours: 12 

Genetic control of Development in Drosophila. Population genetics, calculating gene frequency, factors affecting 

gene frequency. Pedigree analysis and genetic counselling. 

 

TEXT BOOKS 

1. Daniel, L. Hartl., W. Elizabeth and Jones. (2001). Genetics-Analysis of Genes and Genomes, Jones and Bartlett 

Publishers, UK. 

2. David Frifelder. (1990). Microbial Genetics, Narosa publishing house, New Delhi. 

 

REFERENCE BOOKS 

1. Basic Genetics by D.L. Hartl 1991, Jones & Bartett publications. 

2. Microbial Genetics, Friefelder 1987 , Jones & Bartnett publications 

3. Molecular Biology of the gene 4th edition by Watson et al, The Benjamin / Cummings co 

4. Molecular Cell Biology by Lodish 1994, Baltimore Scientific American Brocks 

5. Gardner, E.J., Simmons, M.J., and Snustad, D.P. (2006). Principles of Genetics. John Wiley & Sons. 
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COURSE OUTCOMES 

GENETICS                                                                                           Course Code : U2R2BTCC4 

S. No. 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 
obtain acquaintance on historical overview of microbial genetics and 

genetic materials 

K3 

CO - 2 comprehend the concept of replication of genetic materials K2 

CO - 3 understand about regulation of gene expression and mutation K1 

CO - 4 demonstrate the genetic exchange mechanism in microorganisms K6 

CO - 5 grasp the basics of Genetics and their role K5 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO)  

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

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

CO-2 2 2 2 1 2 2 3 3 2 3 2.2 

CO-3 2 3 2 2 2 2 2 2 3 2 2.2 

CO-4 2 2 3 3 2 2 2 2 2 2 2.2 

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

                                                                                                               Mean Overall Score  2.28 

Result High 
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SEMESTER- II 

Title of The Course : MAJOR PRACTICAL - II 

(COVERING CC4) 

Category of The Course : CORE COURSE 

Course Code : : U2R2BTCC5P Nature of The Skill:  Knowledge Based 

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

Credits : 5 Total Inst. Hrs : 60 

 

1. Isolation of Genomic DNA  

2. Estimation of DNA  

3. Isolation of plasmid DNA 

4. Isolation of Auxotrophic mutants. 

5. Mutagenesis in Bacteria 

Physical method -UV Rays 

Chemical method - N-methyl-W-nitro-N nitrosoguanidine 

6. Qualitative analysis of DNA - Agarose gel electrophoresis 

7. Demonstration of Electrophoresis, Gel doc and Electrophorator 

REFERENCES 

1. Laboratory Manual of Genetics by A.M. Winchester, Publisher: Brown (William C.) Co,U.S.; 3
rd

 Revised 

edition edition (1 January 1979) 

2. Robertson, Dominigue, Shore, Scott and Miller, David M.  Manipulation and Expression of Recombinant 

DNA a Laboratory Manual. London: Ap Professional, 1997. (574.873282, ROB.D) 

3. Miller, Jeffrey H.  Short Course in Bacterial Genetics a Laboratory Manual and Handbook for Escherichia 

Coli and Related Bacteria. USA: Gold Spring Harbar, 1992. (589.9015, MIL.J) 

4. Cell and Molecular Biology: A Lab Manual (English) Author: Chaitanya K V Released: 2013 Publisher. 

NET REFERENCES 

1. Wiki.mcmaster.ca/Biology.../2013:day-1-1-introduction.pdf?...pages. 

2. http://www.freebookcentre.net/biology -books - download/Molecular-Biology-Techniques - Laboratory- 

Manual-(PDF-189P).html 

  

   

 

http://www.amazon.in/A.M.-Winchester/e/B001HOSV36/ref=dp_byline_cont_book_1
http://www.flipkart.com/cell-molecular-biology-lab-manual-english/p/itmdmhgkh2ptwzev?pid=9788120348004&ref=L%3A5951797287613058442&srno=b_12
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COURSE OUTCOMES 

MAJOR PRACTICAL - II (COVERING CC4)                                         Course Code : U2R2BTCC5P 

S. No. 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO -1 Be impressed on the milestones of Microbiology and present status K1 

CO -2 Identify key components and their functions in both prokaryotes and eukaryotes. K5 

CO -3 
Know various Culture media and their applications and also understand various 

physical and chemical means of sterilization.        

K3 

CO -4 
Understand the microbial transport systems and the modes and mechanisms of 

energy conservation in microbial metabolism. 

K5 

CO -5 
Know the various Physical and Chemical growth requirements of bacteria and 

get equipped with various methods of bacterial growth measurement. 

K2 

 

SEMESTER – II 

Title of The Course : ENZYMES & 

METABOLISM 

Category of The Course : ALLIED COURSE 

Course Code : U2R2BTAC2 Nature of The Skill : Skill Development 

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

Credits : 3 Total Inst. Hrs : 60 

    

  COURSE OBJECTIVES 

 To impart basic knowledge in enzymes. 

 To understand the importance of ezymes in industries. 

 To be effective in energy generation of our body through carbohydrates. 

 To acquire knowledge on Protein structure. 

 To gain the knowledge of lipids & Nucleic acids. 
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UNIT I: Introduction to Enzymes & Enzyme Kinetics                                                               Hours: 10 

History  of enzymes - function, Classification,  nomenclature.  Enzyme Spceficity & its types. Formation of 

Enzyme substrate Complex.  Enzyme kinetics: Michaelis – Menten Equation, Line Weaver Burk plot- Eadie 

Hofstee plot. Enzyme Inhibition & regulation.  

 

UNIT II: Enzyme Action & Enzyme Appliations                                                                        Hours: 15  

Isoenzymes & Multienzyme Complex. - Mechanism of enzyme action. Co- factors & Co-enzymes - its role in 

enzyme reaction.  Enzyme Immobilization: Methods & Applications. Clinical & Industrial applications of 

Enzymes 

 

UNIT III: Carbohydrate Metabolism                            Hours: 10  

Glycolysis & TCA cycle and its Energetics , Glycogenesis; Glycogenolysis; Gluconeogenesis; interconversion of 

hexoses and pentoses; Coordinated control of metabolism; Oxidative phosphorylation & Electron Transport Chain.  

 

UNIT IV: Metabolism of Amino acids & Proteins                                                                       Hours: 13  

Amino acids: transamination and oxidation demination reactions of amino acids. Amino acids catabolisms 

(phenylketonuria, albinism), 

Proteins: Protein Stucture - Primary, secondary, tertiary and quaternary. Denaturation and renaturation of 

proteins; Protein metabolism – Urea cycle and its significance.     

 

UNIT V:  Metabolism of Lipids and Nucleic acids                                                    Hours: 12  

Lipids -  Biosynthesis of Fatty acids; Triglycerides; Phospholipids β-oxidation of fatty acids.  

Nucleic Acids: Synthesis of Purines and Pyrimidines, (de novo synthesis and savage pathway). Chemical 

synthesis of oligonucleotides. 

 

TEXT BOOKS 

1. Biochemistry, Sathyanarayanan.U and Chakrapani.C, (2013), Books and allied (P) Ltd 

2. Fundamentals of Biochemistry, Deb,A.C., (7
th 

Edition). New central agency. 

3. Fundamentals of Biochemistry, Jain, J.L., (2005), (6
th
 Edition), S.Chand Publications 

4. Enzymes, Ashokan.P, 2006, Chinna Publications 
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REFERENCE BOOKS 

1. Biochemistry, Zubay, G.L., 1998, Wm.C. Brown Publishers. 

2. DNA structure and function, Sinden, S.R., 1994,  First Edition, Academic Press. 

3. Introduction to Protein Structure, Carl Branden and John Tooze, 1999, Second Edition, Garland Publishing. 

4. Biochemistry, Garrett R. and Grisham C., 2010, 4
th

 Edition, Saunders College Publishing. 

5. Biochemistry, Hubert, styer, 1995, Freeman and Company, New York. 

6. Enzymes: Catalysis, Kinetics & Mechanisms,N.S.Punekar, 2018, Springer Nature Singapore Pvt Ltd. 

7. Essentials of medical physiology, Sembulingam.K and Prema Sembulingam, 2003, 2
nd

 Edition,  Jaypee 

Brothers Medical Publishers (P) Ltd. 

 

NET REFERENCES 

 http://www.landesbioscience.com/journals/BioArchitecture/about/ 

 http://expmed.bwh.harvard.edu/main/labs.html 

 http://www.unc.edu/depts/salmlab/mafia/mafia.html 

 

COURSE OUTCOMES 

ENZYMES & METABOLISM                                                        Course Code : U2R2BTAC2 

S. No 
 

Course Outcome 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 understand the complete nature of enzymes and their reactions in detail K2 

CO - 2 
have an in-depth knowledge about the rate of enzyme reaction and 

inhibition 

K3 

CO - 3 apply his/her knowledge about gain or loss of energy by metabolism K3 

CO - 4 
analyze the various factors determining the heredity from one generation to 

another 

K4 

CO - 5 acquire knowledge on molecular level of  genetic material in living things K6 

Relationship Matrix for CO, PO, PSO 

 Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

CO-2 2 3 3 2 2 2 2 2 2 2 2.2 
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CO-3 2 3 3 3 3 2 3 3 3 3 2.8 

CO-4 3 2 3 1 2 2 2 2 2 2 2.1 

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

Mean Overall Score 2.4 

Result High 

 

SEMESTER – II 

Title of The Course : ENVIRONMENTAL STUDIES Category of The Course : ABILITY 

ENHANCEMENT COURSE  

Course Code : U2R2AECC1 Nature of The Skill : Skill Development 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 02 

Credits : 2 Total Inst. Hrs : 24 

    

COURSE OBJECTIVES  

● To impart basic knowledge of various natural resources 

● To understand the importance of ecosystem and biodiversity in Earth 

● To be effective in Pollution & waste water management of our nation. 

● To acquire knowledge on environmental issues & social issues. 

● To gain the knowledge about population management. 

UNIT I                                                        Inst. Hrs: 5 

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.  
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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. 

 

UNIT - II                                                                                                                  Inst. Hrs: 5 

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                                                                                                                                      Inst.Hours: 5  

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.  
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UNIT - IV                                                                                                                                       Inst. Hrs: 5  

Social 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                                                    Inst. Hrs: 5 

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. 
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 Manigandan. G et al., 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 P05 PSO-1 PSO-2 PSO-3 PSO-4 PSO5 Mean 

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

CO-2 2 3 3 2 2 2 2 2 2 2 2.2 

CO-3 2 3 3 1 3 2 3 3 3 3 2.6 

CO-4 3 2 3 1 2 2 2 2 2 2 2.1 

CO-5 2 2 2 3 3 3 1 3 3 2 2.4 

Mean Overall Score 2.34 

Result High 
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  n[.n[. fiymwptpay; fy;Y}hp (jd;dhl;rp) 

rptGuk;> GJf;Nfhl;il 

 

(2022 – 2023 Mk; fy;tpahz;L Kjy; Nru;f;ifg; ngw;wtu;fSf;FhpaJ) 

 

 

 

 

 

 

 

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;                           (12hrs) 

 

,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;                     (12hrs) 

 

   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;                      (12hrs) 

 

jiyg;G : fhg;gpa ,yf;fpak;> ,yf;fzk;   Thpir vz;;  :   c3 

gUtk;  : %d;whk; gUtk; jhs; FwpaPL;;   :   U3R2TL3 

gpupT : gFjp I  jkpo; kjpg;Gg; Gs;sp  :   3 

kjpg;ngz;  :   CIA -25,  EA -75 fw;wy; Neuk;   : 5 kzp 
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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;                     (12hrs) 

 

,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;                              (12hrs) 

 

       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 

 

  ,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 
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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 2 2 3 3 3 3 3 3 3 2 2.7 

CO2 3 3 3 2 2 3 3 2 2 1 2.4 

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

CO4 3 3 3 2 3 3 3 3 2 1 2.6 

CO5 3 2 3 3 2 3 3 2 2 1 2.4 

                                                                                                      Mean Overall Score 2.52 

                                                                                                                            Result High 

 

 

SEMESTER-III 

Title of the Course : DRAMA AND ENGLISH 

FOR COMPETITIVE  EXAMINATIONS    

Category of The Course : PART-II 

ENGLISH 

Course Code : U3R2EL3 Nature of The Skill : Comprehension and 

Appreciation 

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

Credits : 5 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES 

 To introduce the learner to living language in dramatic situations 

 To enable the student to see the special features of dramatic language 

 To give the class practice in proper reading with correct stress and intonation 

 To enable the learner to perceive the structure of paragraphs and passages 
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 To promote skills in dialogue writing and precise writing and make them see the elements of sentence and 

paragraph structure 

UNIT  I                                                                                                                               Hours: 15 

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                                           Hours: 15 

 Fritz Karinthy       :  The Refund    

Anton Chekov   :  The Bear 

Ella Adkins            :  The Expected 

UNIT III                                           Hours: 14 

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

Interpersonal context – Greetings, Partings, Fillers and Tonal variations 

UNIT  IV                                                 Hours: 06 

Dialogue Writing - Writing Interviews -Group Discussions 

UNIT V                       Hours: 10 

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. 
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COURSE OUTCOME 

DRAMA AND ENGLISH FOR COMPETITIVE EXAMINATIONS        Course code:   U3R2EL3 

Course 

Name  

Course outcome 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 

DRAMA AND ENGLISH FOR COMPETITIVE EXAMI ATIONS            Course code :   U3R2EL3 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome 

(PSO) 

 

 

Mean  
PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 3 2 1 3 3 2 3 3 3 2 2.5 

CO – 2 2 3 1 2 2 2 3 1 2 3 2.1 

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 
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SEMESTER-III 

Title of the Course : r-DNA TECHNOLOGY Category of The Course : Core Course 

Course Code : U3R2BTCC6 Nature of The Skill : Skill Based 

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

Credits : 5 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES  

 This paper empowers the students to understand the mechanism of cloning- Gene modification 

techniques.  

 By learning these techniques the students can construct recombinant DNA which is essential for cloning. 

 Students can able to produce the curative molecule for the same. 

 Expertice in construction and screening of DNA libraries. 

 Students can get knowledge regarding Molecular Pharming. 

 

UNIT I: Genes                Hours: 12 

Isolation and synthesis of desired gene. PCR amplification – types and their application. Gene cloning - 

Molecular tools – Restriction enzymes - Discovery, Host controlled restriction- modification - DNA ligase, DNA 

polymerases, Reverse transcriptase, terminal transferases, T4 polynucleotide kinases, methylases, DNases, 

Ribonucleases, alkaline phosphatases, S1 nuclease  and other enzymes; Linking of recombinant DNA: Linkers, 

adapters and homopolymer tails, terminal dinucleotides. 

UNIT II: Gene cloning vectors                            Hours: 12 

Plasmids- Isolation, purification, structure and types. Bacteriophage and other phage vectors. Types of vectors: 

Animal viruses as vectors – Types, BAC, YAC, M13 vector, Expression Vectors, Replacement vector, shuttle 

vectors, Insertion vector, Fusion vector. Phagemids, Cosmids - Construction and its use in gene cloning; 

Expression of Vectors: Expression of cloned gene, Factors influencing cloned gene expression - Expression 

strategies for heterologous genes – expression in bacteria, yeast, insect cell lines and mammalian cells; DNA 

Library: c-DNA and genomic DNA libraries. 

 Mean Overall Score 2.30 

Result HIGH 
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UNIT III: Gene transfer techniques                            Hours: 12 

Chemical mediated gene transfer, Microinjection, Electroporation, Particle gun/Particle bombardment, 

Transformation, Conjugation and Liposome mediated gene transfer or Lipofection; Selection and screening of 

transformants - insertional inactivation, α- complementation, immunological screening, molecular probes, dot 

blot, zoo blot, Southern hybridization, colony hybridization and Molecular Beacons.  

UNIT IV: DNA markers                  Hours: 12 

RAPD, RFLP, AFLP, LAMP, ARDRA, DNA fingerprinting, DNA foot printing and applications. Gene tagging 

and its application. 

DNA sequencing methods: Methods – conventional and next generation sequencing methods. Capillary gel 

electrophoresis for DNA sequencing. Mapping of DNA and map construction, chromosomal walking, jumping. 

 

UNIT V: Applications of rDNA technology                                                                    Hours: 12 

Production of recombinant proteins (Insulin, Somatostatin and Somatotropin), vaccine and pharmaceutical 

compounds: Nucleic acid sequence as diagnostic tool, plants and animals as bioreactors. 

Molecular pharming – transgenic animals as models of human diseases, protein engineering, metabolic 

engineering. Expression of dsRNA in animals and plants and its applications. Prospects of RNAi in medicine and 

agriculture. 

 

TEXT BOOKS 

1. Primrose, S.B, Twyman, R.W. (2006), Principles of Gene Manipulation and Genomics, VII edition, Wiley 

Blackwell. 

2. Glick B.R and Pasternak Jack J, (2003), Molecular Biotechnology– Principles and Applications of 

Recombinant DNA, III edition, American Society for Microbiology. 

3. Brown. T.A., (2001), Gene Cloning and DNA Analysis - An Introduction, IV Edition, Wiley Blackwell 

Scientific Publications. 

 

REFERENCE BOOKS 

1. Bernard R. Glick, Jack J. Pasternak, (2010). Molecular Biotechnology. ASM Press. 

2. Terry Brown, (2010). Gene Cloning and DNA Analysis: An Introduction. John Wiley & Sons 

3. Sandy B. Primrose, Richard Twyman, (2009). Principles of Gene Manipulation and Genomics. John Wiley 

& Sons. 
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4. James D. Watson, Amy A. Caudy, Richard M. Myers, Jan A. Witkowski, (2007), Recombinant.DNA: Genes 

and Genomics: A short course–III edition, W.H.Freeman and Co Ltd. 

5. Primrose S. B, (2001), Molecular Biotechnology – Panima Publications, New Delhi. 

           Helen Kreuzer, Adrianne Massey,(1996). Recombinant DNA and Biotechnology. 

 

COURSE OUTCOMES 

r-DNA TECHNOLOGY                                                                           Course Code: U3R2BTCC6 

S. No. 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of the course,  the students will be able to 

CO -1 

Achieve a sound knowledge on methodological repertoire which allows them 

to innovatively apply these techniques in basic and applied fields of life 

science researches. 

K1 

CO -2 understand in-depth knowledge on Molecular Biology K2 

CO -3 understand in detailed mechanisms of DNA Probe constructions. K5 

CO -4 understand the overall concepts of  Gene  cloning K3 

CO -5 
understand in detailed applications of   Genetic Engineering like Molecular 

pharming. 

K4 

 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO)  

Mean PO-

1 

PO-

2 

PO-3 PO-4 PO-5 PSO-

1 

PSO-

2 

PSO-

3 

PSO-

4 

PSO-

5 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 
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SEMESTER-III 

Title of The Course: MAJOR PRACTICAL III 

(COVERING CC6)  

Category of The Course : Core Course 

Course Code : U3R2BTCC7P Nature of The Skill : Employability 

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

Credits : 5 Total Inst. Hrs : 60  

 

COURSE OBJECTIVE 

 To know the fundamental aspects of human heredity. 

 To make them understand the factors which influence the inheritance. 

 To make them familiar with the tools available to test the inheritance of congenital diseases and gene 

therapy. 

 To play a key role in the diagnosis, prognosis and selection and monitoring of treatment. 

 To know in outline the development steps in sex determination. 

     EXPERIMENTS: 

1. Isolation of chromosomal DNA from plant cells 

2. Isolation of chromosomal DNA from E.coli 

3. Qualitative and quantitative analysis of DNA using spectrophotometer 

4. Plasmid DNA isolation 

5. Restriction digestion of DNA 

6. Making competent cells 

7. Transformation of competent cells by Electroporation. 

8. Agarose Gel electrophoresis. 

9. Polyacrylamide Gel Electrophoresis 

10. Blotting techniques.  

11. Demonstration of PCR 
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MAJOR PRACTICAL III (COVERING CC6)                                                                U3R2BTCC7P 

S.No 

 

Course Outcome 

 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO -1 

Understand the genetic methodology and quantification of heritable traits in 

families and populations and have an insight into cellular and molecular 

mechanisms 

K1 

CO -2 
Understand how genetic concepts affect broad societal issues including health 

and disease, food and natural resources, environmental sustainability, etc. 

K2 

CO -3 Understand the role of genetic mechanisms in evolution. K5 

CO -4 Recognize the experimental rationale of genetic studies  K3 

CO -5 Evaluate conclusions that are based on genetic data. K4 

 

 

REFERENCE BOOKS 

1. Sambrook J, Fritsch EF and Maniatis T. (2001). Molecular Cloning-A Laboratory Manual. 3
rd

  edition. 

Cold Spring Harbor Laboratory Press. 

2. Brown TA. (2006). Gene Cloning and DNA Analysis. 5th edition. Blackwell Publishing, Oxford, 

U.K. 

3. Clark DP and Pazdernik NJ. (2009). Biotechnology-Applying the Genetic Revolution. Elsevier Academic 

Press, USA. 

4. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of recombinant 

DNA. ASM Press, Washington 

5. Primrose SB and Twyman RM. (2006). Principles of Gene Manipulation and Genomics, 7
th
 edition. 

Blackwell Publishing, Oxford, U.K 
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SEMESTER-III 

Title of The Course : IMMUNOLOGY Category of The Course : Allied Course 

Course Code : U3R2BTAC4 Nature of The Course : Knowledge Based 

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

Credits : 3 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES    

 This course is designed to impart the students to understand the importance of immunology and its 

theoretical aspects and on the principles of immunology and immunotechnology. 

 It also explains the properties of antigens,antibodies and Complements 

 Students will learn about the structural features of the components of the immune system as well as 

their functions and responsiveness.  

 The student will able to learn with the techniques of  immunology the various antigen-antibody 

reactions involved in diseases 

 The student will able to learn with the basic concepts of vaccine and interferons.  

UNIT I: Basics of Immunology                                      Hours: 12  

Introduction, Key terms used, History and Milestones of Immunology, Introduction to the immune system, Types 

of immunity, Cells of immune system - T cells, B cells, Macrophages.etc. Lymphoid organs - Bone marrow, 

Thymus, Spleen, Lymph node. 

 

UNIT II: Antigens, Antibodies and Complement                            Hours: 12  

Antigen - Salient features, types - Haptens, Toxoids, Allergens, Blood group antigens, etc., Antigen Capture and 

Presentation to Lymphocytes. Antibodies – Structure- Heavy and Light chain, Hinge region, Types and functions, 

Theories of antibody formation, Complement system - Salient features, functions, Classical and Alternate 

Pathway. 

 

UNIT III: Immune diseases                                                                                                           Hours: 10  

MHC Types - HLA tissue typing, Transplantation - Graft rejection - Types of Transplantation, Hypersensitivity – 

Type I, II, III, IV and V, Tumour immunology, Immunodeficiency diseases, Auto immune diseases. 
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UNIT IV: Immunodiagnosis                                                                                               Hours: 12  

Ag Ab Reactions – Immunodiagnostic methods – Agglutination, Precipitation - Immunodiffusion,  

Immunoelectrophoresis, Neutralization, Complement fixation, ELISA, ELISPOT, RIA, RIST, RAST, 

Immunoflouresence. Hybridoma Technology - Production and Applications of Monoclonal antibodies. 

 

UNIT V: Prevention and Treatment - Vaccines and Interferon                        Hours: 12  

Vaccines: Types - Live, Attenuated, killed, subunit, recombinant and Adjuvants - schedule for vaccination. 

Cytokines, Interleukins,  Interferon‟s.,  Recombinant antibodies. 

 

TEXT BOOKS 

1.   Textbook of Immunology (2013) by S.K.Mohanty, K.SaiLeela. Jaypee brothers medical Publishers Pvt. 

Ltd. 

2.   Immunology (2006) by Vaman Rao C. Narosa Publishing House. 

 

REFERENCES 

1. Kuby Immunology (2013) by Judy Owen, Jenni Punt, Sharon Stanford. Macmillan Higher Education 

International publication 

2. Immunology by I.M. Roitt, J.Brostoff and D.K Male (1993) Gower medical publishing, London 

3. Richard M.Hyde 1995  Immunology III edition ELBS London. 

4. Immunology introductory textbook- Nadini shetty, new age international (p) limited, publishers, (2012). 

 

NET REFERENCES 

1. www.immunopath.com.ac.uk/-immuno/part1.html,  

2. Authentic Web based resources like NCBI, Pub Med, and Science direct etc.  

 

COURSE OUTCOMES 

IMMUNOLOGY                                                                                 Course Code : U3R2BTAC4 

S. No. 
 

Course Outcome 

Knowledge 

Level 

Upon completion of course the students will be able to 

CO – 1 get a deep foundation in the immunological processes. K1 

CO – 2 understand the antigens and antibodies K2 

CO – 3 realize the mechanism of autoimmune disesases and to classify the Allergy  K3 
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reactions 

CO – 4 compare and contrast the Ag-Ab reactions K4 

CO – 5 understand the principles and applications of vaccines and interferons  K5 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO)  

Mean PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

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

CO-2 2 2 2 1 2 2 3 3 2 3 2.2 

CO-3 2 3 2 2 2 2 2 2 3 2 2.2 

CO-4 2 2 3 3 2 2 2 2 2 2 2.2 

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

Mean Overall Score 2.28 

Result High 

 

SEMESTER-IV 

Title of The Course: ALLIED PRACTICAL - II 

(Covering AC4 and AC5) IMMUNOLOGY AND 

MEDICAL LAB TECHNOLOGY 

Category of The Course: ALLIED COURSE 

Course Code: U4R2BTAC6P Nature of The Skill : Knowledge Based 

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

Credits : 3 Total Inst. Hrs : 60 

 

Course Objectives:    

 This course is designed to impart the students to understand the importance of 

immunology and its theoretical aspects and on the principles of immunology and 

immunotechnology. 

 It also explains the properties of antigens, antibodies and Complements 

 Students will learn about the structural features of the components of the immune 

system as well as their functions and responsiveness.  

 The student will able to learn with the techniques of  immunology the various 
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antigen-antibody reactions involved in diseases 

 The student will able to learn with the basic concepts of  vaccine and interferons. 

IMMUNOLOGY 

1. Agglutination: ABO blood grouping, Rh Typing, WIDAL test, CRP and ASO. 

2. Precipitation - Immune diffusion: Double immuno diffusion and Radial immuno diffusion. 

3. Electrophoresis: pre-counter immuno electrophoresis, single immuno electrophoresis and Rocket immuno 

electrophoresis. 

4. Enumeration of blood cells: RBC, WBC, platelets. 

5. Differential staining of Blood cells 

6. Labelled assay -  Demonstration of ELISA and RIA. 

7. Demonstration of Lymphoid organs in rat 

MEDICAL LAB TECHNOLOGY  

1. Collection of blood sample  

2. Separation of serum and plasma.  

3. Bleeding time and Clotting time. 

4. PT & APTT  

5. Haematoxylin and eosin staining - Demo  

6. Estimation of haemoglobin by Sahil‟s method 

7. Dengue IgG/IgM  

8. Estimation of blood glucose  

9. Quantitative analysis of urea in serum    

10. Quantitative analysis of serum bilirubin    

11. Quantitative estimation of serum cholesterol  

12. SGOT 

13. SGPT  

14. Estimation of chloride, glucose, ammonia and creatinine in urine. 

15. Urine analysis 

16. Pregnancy test – kit method  
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TEXT BOOKS 

1. Kanai L.Mukherjee Medical Laboratory Technology,  Vol I,II, and III 

2. Basic and Practical Microbiology - Ronald M., Atlas, Mac.Milleen Company,New York. 

3. Immunology Methods Manual – Vol 1 – lefkovits, Ivan, London AP Professional, 1997 

4. Textbooks of practicals and clinical immunology – Talwar. G.P. New Delhi: CBS, 2005 

5. Introduction to Biostatistics - Sokaland Rohlf- Toppan Co. 2007. Japan 

6. Textbook of Medical Laboratory Technology,2
nd

 edition, Jaypee Publications   

7.  Wintrobe‟s Clinical Haematology (2014), 13th edition, Lippincott Williams & Wilkins.   

     

COURSE OUTCOMES 

IMMUNOLOGY AND MEDICAL LAB TECHNOLOGY           Course Code : U4R2BTAC6P 

 

S. No. 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 identify various immune cells and enumerate them   K1 

CO - 2 get knowledge about prevention and diagnosis of diseases K2 

CO - 3 
perform serological diagnostic tests such as RF, ASO, CRP.  CO3: Identify 

blood groups and types 

K5 

CO - 4 
learn scientific approaches/techniques that are used to investigate various 

diseases. 

K3 

CO - 5 
learn the differential diagnosis and appropriate diagnostic evaluation of 

common hematologic abnormalities. 

K4 

 

Course Programme Outcome (PO) Programme Specific Outcome (PSO) 

Outcome 

(CO) 

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

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 
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CO-5 2 2 2 2 3 2 2 3 3 2 2.3 

Mean Overall Score 2.34 

Result High 
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n[. n[. fiy mwptpay; fy;Y}hp (jd;dhl;rp) 

rptGuk;> GJf;Nfhl;il 

(2022 – 2023Mk; fy;tpahz;L Kjy; Nrh;f;ifg; ngw;wth;fSf;FhpaJ) 

 

 

 

 

    

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;                              (12hrs) 

 

       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;;                                          (12hrs) 

       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;                                           (12hrs) 

 

      gj;Jg;ghl;L – kJiuf;fhQ;rp 58 tupfs; (ghly; 725 – 782) 

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

mwptpay; jkpo; 

 Thpir vz;  :  c4 

gUtk;  : ehd;fhk; gUtk; jhs; FwpaPL;;  :  U4R2TL4 

gpupT : gFjp I jkpo; kjpg;Gg; Gs;sp:  3 

kjpg;ngz;  :   CIA -25, EA -75 fw;wy; Neuk;  : 5 kzp 
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      GwehD}W  - 10 ghly;fs;  201, 202,236,237,247,308,373,382,386,400 

 

$W: 4 mwptpay; jkpo; - nray;Kiw                               (12hrs) 

      mwptpay; jkpo; - fiyr;nrhy;yhf;fk; - xypngau;g;G – rPh;ikahf;fk; - jug;gLj;jk; 

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

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; 

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

S. 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 2 3 2 2 3 2 3 1 2.3 

CO2 3 3 3 1 2 3 3 3 2 2 2.4 

CO3 2 2 2 1 2 2 2 2 1 1 1.7 
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CO4 3 2 2 3 2 3 3 2 3 2 2.5 

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

                                                                                                      Mean Overall Score 2.3 

                                                                                                                            Result High 

 

 

SEMESTER-IV 

Title of The Course : SHORT STORIES AND 

ENGLISH FOR COMPETITIVE 

EXAMINATIONS 

Category of The Course : PART-II 

ENGLISH                

Course Code : U4R2EL4 Nature of The Course : Reading and 

Analytical Skills 

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

Credits : 3 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES: 

 To enable the learner to respond to short fiction. 

 To sensitize the learner to identify the elements of fiction. 

 To enable the learner to write short reviews paragraph and essays. 

 To give them practice in contextualized letter writing, making presentations and writing reports. 

 To enable them to identify error zones and correct sentences. 

 

UNIT – I                                           Hours:10 

Tagore                  : Suba 

R.K. Narayan       : An Astrologer‟s Day 

Anita Desai          : A Devoted Son 

UNIT - II                                            Hours: 10  

O‟Henry                : A Retrieved Reformation 

Arthur Conan  Doyle   : The Blue Carbuncle 

Maupassant   : Simon‟s Pa 
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UNIT - III                                           Hours: 10 

Paragraph Writing  - General Essay, Book review , Film review 

UNIT – IV                                           Hours: 15 

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

UNIT - V                                           Hours: 15 

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

and Narrative – Fallacies and their avoidance. 

WEB RESOURCES 

1. 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 

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

question-solutions/ 

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

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

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

 

COURSE OUTCOME 

FICTION AND ENGLISH FOR COMPETITIVE EXAMINATIONS        Course Code : U4R2EL4 

S. No. Course Outcome Knowledge 

Level 

On completion of the course, students will be able to 

CO-1 adapt study habits to face competitive examinations with confidence. K6 

CO-2 appraise the themes and structure  of fiction through independent 

reading . 

K5 

 

CO-3 justify their perceptions on characters, themes and aspects of fiction. K5 

CO-4 categorize and correct errors in usage.  K4 

CO-5 design the style of communication as needed.  K6 
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Relationship Matrix for CO, PO, PSO 

 

 

SEMESTER-IV 

Title of The Course : BIOPHYSICS, 

BIOINSTRUMENTATION AND IPR 

Category of The Course : Allied Course 

Course Code : U4R2BTCC8 Nature of The Course : Knowledge Based 

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

Credits : 5 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES  

 To understand the principles of thermodynamics used in Biological science. 

 To have a fundamental knowledge regarding the biophysical principles 

 To acquire knowledge on the chromatographic method for the separation of biological products and 

microscopy, spectroscopy, centrifugation. 

 To understand the construction and applications of the instruments used in the studies related to various 

disciplines of biological sciences. 

 To expose the students on the basic understanding of electrophoresis. 

 

 

Fiction and English for Competitive 

Examinations.r Competitive Examinations. 

                    Course Code :     U4R2EL4U4R2EL4 

Course 

Outcome 

(CO) 

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

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO

4 

PSO5 

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 
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UNIT I: Thermodynamics                                                         Hours: 12 

Thermodynamic approach-scope and limitations. Laws of thermodynamics and living organisms. Concept of 

Energy in the Biological System in the light of thermodynamics. Comparison of living and non-living system as a 

thermodynamics system. 

 

UNIT II: Biophysical Principle                    Hours: 12 

Diffusion, Facilitated diffusion,  Sodium Co-Transport. Osmosis-semipermeable membrane, osmotic pressure, 

osmoregulation. Factors influencing the rate of filtration across the capillary membrane. Viscosity. Surface 

tension. Ultrafiltration. 

 

UNIT III: Laboratory Instruments                                                                Hours: 12 

Physical balance, pH meter, Autoclave, Hot Air Oven,  Isoelectric point. Types, Principles and applications of 

light microscopy - Bright and Dark field Microscopy and Electron Microscopes. Centrifugal force, types of rotor, 

Basic principle of centrifugation and its types - Ultra Centrifugation, Density gradient Centrifugation, Differential 

centrifugation, Standard Sedimentation coefficient. 

 

UNIT IV:  Chromatography and Spectroscopy                                                              Hours: 12 

Chromatography – Principle, Types and application: Paper chromatography, Thin layer chromatography, Column 

Chromatography, HPLC and Gas chromatography.  Spectroscopy: Principle and applications of Colorimeter, 

Bomb calorimeter, UV/VIS Spectroscopy, IR Spectroscopy. 

 

UNIT V: Tracer Techniques, Electrophoretic Techniques and IPR                                                Hours: 12 

Radioactive isotope – Half life, GM counter, Liquid scintillation counter, Autoradiography, Semi Auto Analyzer, 

ELISA Reader and Thermal cycler, Electrophoresis- Agarose Gel Electrophoresis, SDS-PAGE, Native Gel, 2D gel 

and gradient Gel Electrophoresis, Pulsed field Gel Electrophoresis (PFGE). Research ethics – Intellectual property 

Rights 

TEXT BOOKS 

1. A Textbook of Biophysics, R N Roy, New Central Book Agency (P) Ltd, 2013 2
nd

 Edition 

2. Analytical biochemistry and separation techniques-A laboratory manual, P. Palanivelu, 2001, 2
nd

 edition, 

Tulsi books centre. 

3. Biophysical chemistry – Principles and techniques, Upadhyay and Nath, 3
rd

 edition, 2002, Himalaya 

publishing home. 

4. Laboratory manual in biochemistry, J. Jayaram 1981, Wiley publisher. 

5. Bioinstrumentation, L. Veerakumari, 2011, MJP publishers. 
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REFERENCE BOOKS 

1.  Analytical biochemistry and separation techniques - A laboratory manual, P. Palanivelu, 2001, 2
nd

 edition, 

Tulsi books centre. 

2. Principles and techniques of practical biochemistry, Keith Wilson and John walker, 2000, 5
th
 edition, 

Cambridge University press. 

3. Physical biochemistry- application to biochemistry and molecular biology, Freifelder, 1982, 2
nd

 edition   

4. W. H. Freeman and company, San Fransisco. 

 

NET REFERENCES 

1. www.explainthe stuff.com. 

2. www.chemguide.co.uk. 

COURSE OUTCOME 

Biophysiscs and Bioinstrumentation                                                  Course Code : U4R2BTCC8 

S. No. 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 Apply thermodynamic principles in biological systems K1 

CO - 2 Gain knowledge on physical actions in biological organisms   K2 

CO - 3 

Understand the general laboratory procedures and maintenance of 

research equipments  

Understand the principle of flame photometer and bomb calorimeter 

K4 

CO - 4 
Realize the principle and applications of gas liquid chromatography and 

HPLC. 

K4 

CO - 5 Understand the principles and applications of electrophoresis. K5 
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Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO-5 Mean 

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

CO-2 2 2 2 1 2 2 3 3 2 3 2.2 

CO-3 2 3 2 2 2 2 2 2 3 2 2.2 

CO-4 2 2 3 3 2 2 2 2 2 2 2.2 

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

Mean Overall Score 2.28 

Result High 

 

SEMESTER - IV 

Title of The Course : MAJOR PRACTICAL IV 

(COVERING CC8) 

Category of The Course : Core Course 

Course Code : U4R2BTCC9P  Nature of The Course : Knowledge Based 

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

Credits : 5 Total Inst. Hrs :  60 

 

COURSE OBJECTIVES 

 Thorough understanding of the analytical techniques and equipment used in Biological science.         

 To have a fundamental knowledge regarding the Microscopy, Spectroscopy, Centrifugation.  

 To acquire knowledge on the Chromatographic method for the separation of biological products 

 To acquaint the students with various techniques used in biological sciences and the emerging areas of 

biotechnology along with underlying principles.  

 To make students learn about modern instruments for various analytical works  

 

BIOPHYSICS EXPERIMENTS 

1. Preparation of buffers and determination of pH using pH meter 

2. Estimation of Protein by Lowry/ Burette method 

3. Estimation of Amino acid by Ninhydrin method. 

4. Differential and density gradient centrifugation. 

5. Differential and density gradient centrifugation. 
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BIOINSTRUMENTATION EXPERIMENTS 

1. Separation of pigments by Paper Chromatography and Column Chromatography.  

2. Separation of amino acid by Thin layer Chromatography. 

3. Demonstration of Agarose gel Electrophoresis. 

4. Poly Acrylamide Gel Electrophoresis. 

5. Biochemical Estimation of DNA/ RNA using Spectrophotometer.  

6. Isolation and separation of plasmids and nucleic acids using agarose gel electrophoresis. 

7. Demonstration of PCR 

 

 REFERENCE BOOKS 

1. Analytical biochemistry and separation techniques-A laboratory manual, P. Palanivelu, 2
nd

 edition 2001, 

Tulsi books centre. 

2. Laboratory manual in biochemistry, J.Jayaram 1981, Wiley publisher. 

3. Principles and techniques of practical biochemistry, Keith Wilson and John walker, 5
th
 edition 2000, 

Cambridge University Press. 

4. Bioinformatics., CSV Murthy, 2003. Himaliaya Publishing, 1
st
 Edition. 

 

COURSE OUTCOME 

 

MAJOR PRACTICAL IV (COVERING CC8)                                                         U4R2BTCC9P 

S. No. 

 

Course Outcome 

 

Knowledge 

Level 

 

Upon completion of the course, the students will be able to 

CO - 1 
understand general laboratory procedures and maintenance of research 

equipments, microscopy, pH meter and preparation of different buffers 

K1 

CO - 2 describe the pH measurement in soil and water samples K3 

CO - 3 understand how to isolate cellular constituents K2 

CO - 4 realize the need of centrifuges and their uses in research K4 

CO - 5 apply the concepts of bioanalytical techniques in biotechnology research K4 
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Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 

 

    

COURSE OBJECTIVES 

 To get the knowledge about the basic principles and procedure followed in medical laboratory. 

 To examine anatomical structures or physiological functions and to impart knowledge of the nature of 

pathogenic microorganisms. 

 To investigation, diagnosis and medical management of diseases of the blood and blood- forming tissues. 

 To identify with high accuracy the disease of a particular patient and thus to provide early and proper 

treatment. 

 To understand the energy sources, environmental pollution and remediation using biotechnology and its 

control. 

 

 

 

SEMESTER – IV 

Title of The Course: MEDICAL LAB 

TECHNOLOGY 

 

Category of The Course: ALLIED COURSE 

Course Code: U4R2BTAC5 Nature of The Skill : Knowledge Based 

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

Credits : 3 Total Inst. Hrs : 60 
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UNIT I: Basic needs for Medical Laboratory                              Hours: 12 

Introduction - Organization of Clinical laboratory-basic needs, functional components - Safety Regulations - First 

Aid in laboratory accidents. General comments on Specimen collection- Blood, Urine, Sputum, Throat swab, 

Wounds, Stool, Cerebrospinal fluid, etc. Handling of specimens-Transport of Specimens – Preservation of 

Specimens. 

UNIT II:  Anatomy & Physiology                                 Hours: 12 

Definitions and Terms in Anatomy and Physiology. Structure and function of human cell – Cardiovascular system, 

Respiratory system, excretory system. Units of measurement: Preparation of reagent Solutions (Molar, 

percentage)-Laboratory calculations. 

UNIT III: Haematology                                           Hours: 12 

Introduction- Components of Blood and their functions-Human Blood group systems-Rh Blood Group-Collection 

of Blood-transportation of Blood-storage of Blood Haemoglobin, Role of platelets, Role of coagulation factors, 

Coagulation inhibitory system, Platelet count, Platelet aggregation test, Thrombin time. Determination of 

Haemoglobin concentration. Blood cell counts, Blood film examination. 

UNIT IV: Microbiology                                            Hours: 12 

Laboratory Identification of infectious bacterial agents-Mycotic infections- Human parasites -Laboratory 

Investigation of cerebrospinal fluid, stool-Media used for culturing of Pathogens-Pathological features of 

Salmonella typhi, Vibrio cholerae and Mycobacterium tuberculosis, serology test -Hepatitis, Rabies, Dengue, HIV, 

 

UNIT V: Clinical Diagnosis                                Hours: 12 

Urine analysis-Abnormal porphyrin metabolism, Blood in urine, Calcium in urine, Casts in urine, Chemical 

examination of urine, Semen Analysis-Semen examination, Evaluation of infertility, Expensive examination of the 

female, Pregnancy test- Advantages of serum testing, Dipstick ICT pregnancy test, ELISA pregnancy test, ICT 

techniques for urine, Interpretation of test results, Material provided with the kit, Performance characteristics, 

Slide test for pregnancy. Liver function test- Preparation of tissues-Routine Staining, Procedure in 

Histotechnology. 
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REFERENCES & TEXT BOOKS: 

1. Kanai L.Mukherjee Medical laboratory technology vol I, II and III 

2. Basic and Practical Microbiology - Ronald M.Atlas, Mac.Milleen Company, New york. 

3. Harper‟s illustrated biochemistry, 27 th edition 2006, David A. Bender et al., Mc GrawHill, New Delhi. 

4. Adelberg‟s Medical Microbiology. 26th edition. McGraw Hill Publication  

5. Goering R., Dockrell H., Zuckerman M. and Wakelin D. (2007) Mims‟ Medical Microbiology. 4th edition. 

Elsevier  

6.  Willey JM, Sherwood LM, and Woolverton CJ. (2013) Prescott, Harley and Klein‟s Microbiology. 9th edition. 

McGraw Hill Higher Education 

          

COURSE OUTCOMES 

MEDICAL LAB TECHNOLOGY                                                                Course Code : 

U4R2BTAC5 

S.No 
Course Outcome 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 Assist physicians in the diagnosis and treatment of diseases K1 

CO - 2 The student will get knowledge about prevention and diagnosis of diseases K2 

CO - 3 Understand the principle to work in hospitals or doctor‟s office K5 

CO - 4 The student will be able to get diagnosis the disease K3 

CO - 5 Understand the principles of clinical sample collection K4 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

CO-5 2 2 2 2 3 2 2 3 3 2 2.3 
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Mean Overall Score 2.24 

Result High 

 

SEMESTER – IV 

Title of The Course : MARINE 

BIOTECHNOLOGY 

Category of The Course : SKILL 

ENHANCEMENT COURSE 

Course Code : U4R2BTSEC1:1 Nature of The Skill : Skill Development 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 02 

Credits : 2 Total Inst. Hrs : 24 

 

COURSE OBJECTIVES 

 To understand the economically important marine animals and their potency as toxins and drugs.   

 To learn the knowledge on the degradation process for discharged wastes. 

 To know the diseases of aquaculture animals and its management. 

 To know the importance of Marine toxin. 

 To make the students to know about various techniques involved in water quality management. 

    

UNIT I: Economical importance of marine resource                                                                                Hours: 04  

Wealth of the sea-Economically important marine organisms– finfishes, shrimp, crab, edible oysters, pearl oysters 

and marine algae. Seaweeds as source of polysaccharides. Economic uses of Marine algae. Pharmaceuticals from 

ocean. 

 

UNIT II: Toxins and their action                                                                                                                Hours: 04 

Marine toxins from animals–sources and pharmacological potentials of tetrodotoxins, conotoxins and ciguatera 

toxins.  

 

UNIT III: Potential bioactive compounds                                                                                                  Hours: 04  

Bioactive compounds of the sea source, Collagen, Gelatin, Heparin, Chitosan. Antioxidants, omega-3 fatty acids 

and carotenoids.  

 

UNIT IV: Disposal of waste in marine environment                                                                                 Hours: 05 

Oil spill management, Biodegradation of pesticides, Heavy metals discharged in coastal waters, Management of 

solid wastes disposed into coastal waters. 
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UNIT V: Disease and water quality management                                                                Hours: 05        

Diseases associated with cultured shrimps and fishes-disease management-antibiotics, Immunostimulants, 

diagnostic kits. Water quality management in hatcheries and grow out ponds. 

 

TEXT BOOKS 

1. Milton Fingerman and Rachakonda Nagabhushanam, “Recent Advances in Marine Biotechnology (Series) 

Biomaterials and Bioprocessing”, Science Publishers, 2009.  

2. Proksch and Werner E.G.Muller, Frontiers in Marine Biotechnology, Horizon Science, 2006.  

 

REFERENCES  

1. “Marine Biotechnology: Volume I, Pharmaceuticals and Bioactive Natural Products”Attaway D.H. and 

Zaborsky O.R., (eds)., New York: Plenum. 1993.  

2. Powers D.A., “New frontiers in marine biotechnology: Opportunities for the 21st century”, In: Marine 

Biotechnology in the Asian Pacific Region (eds). C.  

COURSE OUTCOMES 

MARINE BIOTECHNOLOGY                                                       Course Code :U4R2BTSEC1:1 

S. No. 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO – 1 elucidate the commercially important Marine Products K1 

CO – 2 be aware of Toxin Degradation K4 

CO – 3 know about marine bioactive compounds K3 

CO – 4 develop knowledge on waste disposal management in marine environment  K5 

CO – 5 gain knowledge about water quality management K2 
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Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 

 

 

SEMESTER – IV 

Title of The Course: BIOTECHNOLOGY OF 

FORENSIC SCIENCE 

Category of The Course: SKILL 

ENHANCEMENT COURSE 

Course Code: U4R2BTSEC1:2 Nature of The Skill : Knowledge Based 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 02 

Credits : 2 Total Inst. Hrs : 24 

 

COURSE OBJECTIVES  

 To emphasize the importance of scientific methods in crime detection.  

 To disseminate information on the advancements in the field of forensic science.  

 To highlight the importance of forensic science for perseverance of the society.  

 To be able to use and apply modern tools, techniques and skills in forensic investigations. 

 To generate talented human resource, commiserating with latest requirements of forensic science.  

 

Unit I                                                Hours: 6  

Definition of Forensic Science, The Role of the Forensic Laboratory, History and Development of Forensic 

Science in India & Abroad, Pioneers in Forensic Science, Multidisciplinary nature, 

Forensic Technology solving crimes with advanced technology, Forensic intelligence and Interviews; Forensic 

Evidences -  Concise of Forensic Physical, Biological, Chemical and Psychological evidences, Medico-Legal 

Cases; Laws and Principles of Forensic Science, Branches of Forensic Science. 
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Unit II                                                Hours: 6 

Schematic analysis of Chemical, Biological and Physical samples, Preliminary and Confirmatory methods of 

analysis,  Colour spot tests in Forensic Biological, Chemical and Physical analysis, Microcrystalline test; 

Centrifuge Techniques: Basic principles of sedimentation, Various types of centrifuges, Density gradient 

centrifugation, Preparative centrifugation, Ultra-centrifuge - Refrigerated Centrifuges. 

 

Unit-III                                               Hours: 6 

DNA Profiling: Introduction, History of DNA typing, molecular biology of DNA, variations, 

Polymorphism; DNA Extraction - Organic and Inorganic extraction; DNA typing systems - RFLP analysis, PCR 

amplifications, sequence polymorphism; Analysis of SNP, YSTR, Mitochondrial DNA, Ancient DNA typing; 

Forensic significance of DNA profiling: Applications in disputed paternity cases, child swapping, missing 

person‟s identity- civil immigration, veterinary, wildlife and agriculture cases, legal perspectives - legal standards 

for admissibility of DNA profiling, procedural and ethical concerns, status of development of DNA profiling in 

India and abroad. 

 

Unit IV                                               Hours: 6 

Wildlife Forensics Fundamentals of wildlife forensic. Significance of wildlife forensic. Protected and endangered 

species of animals and plants. Illegal trading in wildlife items, such as skin, fur, bone, horn, teeth, flowers and 

plants. Identification of physical evidence pertaining to wildlife forensics. Identification of pug marks of various 

animals. Basics of forensic entomology. Insects of forensic importance. Collection of entomological evidence 

during death investigations. 

 

TEXT BOOKS  

1.  J.M. Butler, Forensic DNA Typing, Elsevier, Burlington (2005).  

2.  K. Inman and N. Rudin, An Introduction to Forensic DNA Analysis, CRC Press, Boca Raton (1997).  

3. H. Coleman and E. Swenson, DNA in the Courtroom: A Trial Watcher‟s Guide, GeneLex Corporation, 

Washington (1994).  

4.  W.J. Tilstone, M.L. Hastrup and C. Hald, Fisher‟s, Techniques of Crime Scene Investigation, CRC Press, Boca 

Raton (2013). 

5. W.G. Eckert and S.H. James, Interpretation of Bloodstain Evidence at Crime Scenes, CRC Press, Boca Raton 

(1989). 
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COURSE OUTCOMES 

BIOTECHNOLOGY OF FORENSIC SCIENCE                         Course Code : U4R2BTSEC1:2 

S.No 

 

Course Outcome 

 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 
The student will be able to describe the fundamental principles and 

functions of forensic science and its significance to human society.  

K1 

CO - 2 

The student will be able to illustrate the divisions in a forensic science 

laboratory and the working of the forensic establishments in India and 

abroad.  

K2 

CO - 3 
The student will be able to rationalize the significance of biological and 

serological evidence. 

K3 

CO - 4 
The student will be able to explain the basic principle of DNA analysis and 

forensic significance of DNA typing.  

K3 

CO - 5 

The student will be able to demonstrate the usefulness of genetic markers 

in forensic investigations and the forensic importance of bloodstain 

patterns.  

K4 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 
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SEMESTER –V 

Title of The Course : PLANT AND ANIMAL 

BIOTECHNOLOGY 

Category of The Course : Core Course 

Course Code : U5R2BTCC10 Nature of The Skill : Skill based 

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

Credits : 5 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES  

 To learn and gain the knowledge about the plant tissue culture for transgenic plant production 

 To educate the theoretical knowledge on secondary metabolite production 

 To get knowledge on secondary metabolite production to meet the global competence.  

 To understand the principles of Animal cell culture and its applications. 

 To understand and develop new technologies using molecular biology, manipulation and cell culture.  

  UNIT I: Plant Tissue Culture Techniques                                Hours: 12 

Cell culture, suspension culture, organ culture, callus culture, embryo culture and applications of tissue culture, 

organogenesis - Somatic embryogenesis and Synthetic Seeds, Acclimatization. Somatic hybridization: Haploid 

production – anther culture – pollen culture. Applications of plant tissue culture. Gene Bank – Germplasm and 

Cryopreservation. 

UNIT II: Plant viral vectors                                          Hours: 12 

Gene transfer techniques to transform plant cells. Expression of induced genes. Agrobacterium mediated 

transgenesis and Protoplast fusion. Applications of Transgenic plants. 

 

UNIT III: Agricultural applications                                          Hours: 12 

Mechanism of Herbicide resistance, Bacterial resistance, Nematode Resistance, Pest resistance and Viral 

resistance with suitable examples and their applications in agriculture. Protease inhibitors, genes for other 

insecticidal secondary metabolities. Stress and resistance: Fungal pathogen resistance - fungal toxin resistance. 

Abiotic and Biotic Stress resistance.roduction of Secondary metabolites, phytochemicals, antibodies, enzymes, 

pharmaceutical proteins in plants, plant derived drugs for medicine, Agroindustrial products 
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UNIT IV: Animal cell culture                                          Hours: 12 

Preparation and sterilization of various tissue culture media - natural and serum and protein free defined media. 

Role of carbon dioxide, serum, growth factors in cell culture. Primary and immortal cell culture. Development 

and maintenance of different cell lines, Lab based and large - scale culture, applications of animal cell culture, 

Cell synchronization. 

UNIT V: Transgenic Animals                                         Hours: 12 

Biology and methods for the construction of Animal viral vectors - SV40, adeno virus, retro virus, vaccina virus, 

herpes virus, adeno associated virus and Baculo virus. Gene transfer in cells; physical, chemical and biological 

methods. Molecular Pharming for production of vaccines, Transgenic animals and its applications. 

 

TEXT BOOKS 

1. Satyanarayanan, U. 2005. Biotechnology, Books and allied (p) Ltd., (Unit I-V) 

2. Bhojwani,  and  Razdan,  M.K . 2004. Tissue Culture Theory and Practice. (Unit I,II, V) 

3. Chawla, H.S. Biotechnology in crop improvement. International Book distributing Company (1998). Unit 

(I-V) 

4. Guptha, P.K. Elements of Biotechnology. Rastogi and Co. Meerut, (1996). 

5. Animal biotechnology,R.Sasidhara,2006,MJP Publishers. 

6. Text book of Animal Biotechnology,Dr.P.Ramadass,Dr.S.Meera rani,2
nd

 Edition 2002,MJP publishers. 

REFERENCES  

1. Fu, T-J., Singh, G.  and Curtis, W.R. (Eds). 1999. Plant Cell and Tissue Culture for the Production of Food 

ingredients. Kluwer Academic/Plenum Press. 

2. Hammond, J., McGarvey, P. and Yusibov, V. (Eds.). 2000. Plant Biotechnology. Springer Verlag. 

3. Henry, R.J. 1997.  Practical Application of plant Molecular biology. Chapman and hall.  

4. Paul Christou and Harry Klee. 2004. Hand Book of Plant Biotechnology. Vol I& II. John Wiley & Sons. 

Ltd 

5. Animal Biotechnology,M.M.Ranga, 2ndEdition,2003,Agrobios India. 

6. Animal Cell Culture:A practical approach, Freshney, E.D., 2000, John Wiley Pub., NewYork. 
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COURSE OUTCOMES 

PLANT AND ANIMAL BIOTECHNOLOGY                                Course Code : U5R2BTCC10 

S.No. 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 
gain an insight into the concepts and techniques of plant biotechnology and its 

application to crop plants. 

K1 

CO - 2 
able to apply the techniques to develop  a standard protocol for Plant tissue 

culture. 

K2 

CO - 3 
gain an insight into the concepts and techniques of animal cell culture and its 

wide industrial and medicinal applications. 

K5 

CO - 4 to gain knowledge on GMO and production of useful compounds K3 

CO - 5 know the production of vaccine K4 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 
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SEMESTER-V 

Title of The Course :  FOOD AND INDUSTRIAL 

BIOTECHNOLOGY 

Category of The Course : CORE COURSE 

Course Code : U5R2BTCC11 Nature of The Skill : Knowledge Based 

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

Credits : 5 Total Inst. Hrs : 60 

    

COURSE OBJECTIVES 

 This paper adds information about the role of microorganisms in many food industries both in  

           production and spoilage processes. 

 To create awareness among the students about the food quality analysis and the role of  

           government organizations involved in food quality control. 

 To encode the importance processing, preservation and packaging of many food products 

 To study the principles and methodologies of Industrial Biotechnology. 

 Motivate the students to form the Industries and R and D Labs. 

 

UNIT I: Introduction to Food Technology                                                                                               Hours: 08  

Definition and Scope of Food Technology - Components of food industry; Quality factors in food - Functional 

groups and properties of food. Nutritive factors of food constituents – protein, carbohydrates, fats in nutrition, 

Dietary fiber, Vitamins. 

                    

UNIT II: Food Preservation and Packaging                                                                                             Hours: 12                   

Characteristics of microorganisms: Microbial growth-food spoilage, Toxins from microbes-pathogens, Non 

pathogens fermented food & beverages. Food preservation: Principles of food preservation – methods        of 

preservation: Physical methods (irradiation, drying, heat processing, smoking, chilling and freezing. Chemical 

methods (Sodium benzoate Class I & II); Biological: Probiotics and bacteriocins and its uses. Packaging of frozen 

food products, dried food products, types of packaging. 

 

UNIT III: Introduction to Industrial Biotechnology                                                                                Hours: 10  

Introduction - history - isolation and screening of industrially important microorganisms, enrichment of liquid 

culture and solid cultures. Preservation and storage of microbial cultures- lyophilization, liquid nitrogen, Strains 

improvement. Fermentor – design, components and functions, Fermentation - types 

 



78 
 

UNIT IV: Sterilization and Growth Kinetics                                                                                            Hours: 10  

Microbial growth kinetics – Batch culture, fed-batch culture and continuous culture, up-stream processing - media 

formulation for industrial fermentation. Sterilization: Batch and continuous sterilization systems - filter 

sterilization. Downstream processing – removal of microbial cells and solid media, foam separation, precipitation, 

filtration, centrifugation, cell disruption, liquid- liquid extraction, chromatography, membrane process, drying and 

crystallization. 

 

UNIT V: Fermented Products                                                                                                                    Hours: 10 

 Concept of fermentation :Industrial production using microorganisms: Enzymes - Amylase, Acid - Citric acid, 

Alcohol - Ethanol, Beverages - wine, Beer, Bakery products - Bread, antibiotics -penicillin, vaccine - polio, SCP - 

Spirulina, Vitamins - Vitamin B12. 

 

TEXT BOOKS 

1. Food Biotechnology, Varun Mehta, 2007. Neha Publishers & Distributors 

2. Food Microbiology- Frazier, 2011, Tata McGraw-Hill Education. 

3. Biotechnology: A text book of Industrial microbiology – Wulfcrueger and Anne liesecrueger, 

2000. Panima publishing corporation, New Delhi/Bangalore 

 

REFERENCES 

1. Food Biotechnology, SecondEditionKalidasShetty October 11, 2005 by CRC Press 

2. Biotechnology, 1983, VI-VIII, Rehm, H.J. and Reed,G, VerlagChemie,Wainheim. 

3. Genetic Engineering Applications for Industry, 1981, Paul,J.K.,Noyer Corporation,  

 New Jersey. 

4. Principles of fermentation technology - P.F. Stanbury, A. Whitaker and S.J. Hall  

 Elsevier publication, second edition, 2005. 

 

NET REFERENCES 

1. http://as.wiley.com/WileyCDA/WileyTitle/productCd-1118384911.html 

2. http://www.ftb.com.hr/ 
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COURSE OUTCOMES 

FOOD AND INDUSTRIAL BIOTECHNOLOGY                              Course Code : U5R2BTCC11 

S.No 
 

Course Outcome 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 Understand basic concepts of food science and properties of food K2 

CO - 2 Comprehend different food standards for various categories of foods K1 

CO - 3 Describe the effect of food constituents on food quality K3 

CO - 4 
Understand different analytical techniques employed across various categories of 

food 

K4 

CO - 5 Understand some emerging concepts of food technology K5 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 
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SEMESTER – V 

Title of The Course: INTRODUCTION TO 

BIOINFORMATICS 

Category of The Course: Core Course 

Course Code: U5R2BTCC12 Nature of The Skill : Knowledge Based 

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

Credits : 5 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES  

 To enable the students to understand the scope of Bioinformatics 

 Students will be able to make informed decisions based on data 

 Understanding the popular bioinformatics database  

 Learn Fundamentals of Databases and Sequence alignment 

 Approaches to drug discovery using bioinformatics techniques  

 

UNIT I: History, scope and importance                                        Hours: 10 

Important contributions - aims and tasks of Bioinformatics - applications of Bioinformatics - challenges and 

opportunities - internet basics- HTML - introduction to NCBI data model- Various file formats for biological 

sequences  

 

UNIT II: Databases - tools and their uses                                                   Hours: 11 

Importance of databases - Biological databases, primary sequence databases, Composite sequence databases, 

Secondary databases. nucleic acid sequence databases (NCBI, EMBL, DDJB), Protein sequence data bases 

(SWISS-PORT), structure databases (PDB) 

 

UNIT III: Sequence alignment methods                                        Hours: 10 

Sequence analysis of biological data-Significance of sequence alignment- pairwise sequence alignment methods, 

Use of scoring matrices and gap penalties in sequence alignments. Multiple sequence alignment methods - Tools 

and applications of multiple sequence alignment.  

 

UNIT IV:   Sequence analysis                                        Hours: 15 

Protein prediction - Physical properties, secondary structure, alpha & beta structure, motifs, tertiary structures. 

Gene predictions strategies, Molecular visualization tools-phylogenetic analysis: CLUSTAL, PHYLIP. 
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UNIT V: Drug discovery process                                        Hours: 14 

Discovering a drug - target identification and validation - identifying the lead compound - optimization of lead 

compound - chemical libraries. 

 

TEXT BOOKS  

1. Bioinformatics- Concepts, Skills, and Applications., S.C. Rastogi., 2003.CBS Publishing 

2. Introduction to Bioinformatics.,T K Attwood, D J parry-Smith 2005.   Pearson Education, 1
st
 Edition, 11th 

Reprint. 

3. Bioinformatics – Managing Scientific Data, Zoe‟ Lacroix and Terence Critchlow. 

4. Bioinformatics – Sequence, Structure and Databanks, Des Higgins & Willie Taylor. 

5. Structural Bioinformatics, Philip E. Bourne, Helge Weissig 2003. 

 

 REFERENCES 

1. Bioinformatics, C S V Murthy, 2003.Himalaya Publishing House, 1st Edition. 

2. Bioinformatics sequence and genome analysis, David W. Mount., 2004, Cold spring  

 harbor laboratory press.  

3. Basic Bioinformatics, S. Ignacimuthu, S.J., , Narosa, 1995. Publishing House, 1995.  

 

COURSE OUTCOMES 

INTRODUCTION TO BIOINFORMATICS                                  Course Code : U5R2BTCC12 

S. No. 
 

Course Outcome 

Knowledge 

Level 

 

Upon completion of course, the students will be able to 

CO - 1 
The students can able to do the sequence analysis and phylogenetic 

prediction with their own knowledge 

K1 

CO - 2 Also capable to search the protein sequence K2 

CO - 3 Capable to analyses the  genetic  sequence  K3 

CO - 4 The students will be able to structural information in the databases K4 

CO - 5 
  Helps to ensure the sequence analysis work successfully without any 

error  

K5 
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Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 

 

SEMESTER-V 

Title of The Course :  MAJOR PRACTICAL V 

(COVERING CC10, CC11 and CC12) 

Category of The Course : Core Course 

Course Code : U5R2BTCC13P Nature of The Skill : Employability 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 07 

Credits : 5 Total Inst. Hrs : 84 

 

COURSE OBJECTIVES 

 To develop an understanding of how individual food components contributes to the overall quality of foods. 

 To provide an understanding of the chemical changes that takes place with food components. 

 To familiarize the student with common analytical and experiment methods used in the study of food 

components, and food safety. 

 To examine the basis of food chemistry related issues in food safety. 

 

EXPERIMENTS  

 

PLANT AND ANIMAL BIOTECHNOLOGY 

1. Preparation of plant tissue culture media and Organ culture  

2. Callus culture: Initiation and regeneration. 

3. Anther culture for the production of haploids 
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4. Isolation of plant genomic DNA from plant by CTAB method 

5. Synthetic seeds (Entrapment method). 

6. Preparation of Media for cell culture. 

7. Trypsinization. 

8. Cell viability test. 

9. Cell counting. 

10. Cytotoxicity testing 

11. Animal Handling & Care (Demo) 

 

FOOD AND INDUSTRIAL BIOTECHNOLOGY 

1. Qualitative analysis of milk 

A. Direct microscopic method 

B. Standard plate count 

C. Quantitative examination of milk 

D. Methylene blue reductase test 

2. Portability test of water 

A. Most portable number test 

B. Presence absence coliform test 

C. Membrane filter technique for qualitative analysis of water 

3. Alcohol fermentation from fruit juice (wine) 

4. Bio ethanol production 

5. Immobilization of yeast using sodium alginate 

6. Amylase production 

7. Protease production 

 

BIOINFORMATICS 

1. Protein Sequence Database 

 i. SWISSPROT   ii. PROSITE   iii. PIR 

2. Nucleotide Sequence Database 

i. DDBJ    ii. EMBL  iii. GENBANK 

3. Structural Database  

       i. PDB   ii. MMDB 

4. Bioinformatics Tools. 

i.  PDB analysis of protein structure by RASMOL  
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ii. BLAST and FASTA search 

iii. Alignments – pair wise and multiple sequence alignment – Clustal W and X 

REFERENCES  

1. Fu, T-J., Singh, G.  and Curtis, W.R. (Eds). 1999. Plant Cell and Tissue Culture for the Production 

of Food ingredients. Kluwer Academic/Plenum Press. 

2. Hammond, J., McGarvey, P. and Yusibov, V. (Eds.). 2000. Plant Biotechnology. Springer Verlag  

3. Food Biotechnology, Second Edition Kalidas Shetty October 11, 2005 by CRC Press 

4. Bioinformatics sequence and genome analysis, David W. Mount., 2004, Cold spring harbor 

laboratory press.  

COURSE OUTCOMES 

MAJOR PRACTICAL V (COVERING CC10, CC11 and CC12)                           U5R2BTCC13P 

S.No 

 

Course Outcome 

 

Knowledge 

Level 

Upon Completion of course, the students will be able to 

CO -1 gain an insight into the techniques of plant biotechnology . K1 

CO -2 apply the techniques to develop a standard protocol for plant tissue culture. K2 

CO -3 gain knowledge about techniques of animal cell culture and its applications K5 

CO -4 
understand the techniques underpinning the application of biosciences to the 

environment. 

K3 

CO -5 acquire a basic understanding about the drug research. K4 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO-1 PO-2 PO-3 PO-4 PO-5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

CO-2 2 2 2 1 2 2 3 3 2 3 2.2 

CO-3 2 3 2 2 2 2 2 2 3 2 2.2 

CO-4 2 2 3 3 2 2 2 2 2 2 2.2 

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

Mean Overall Score 2.28 

Result High 
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COURSE OBJECTIVES 

 To learn the unique properties of all stem cells. 

 To understand the embryonic and adult stem cells. 

 To know the potential uses of human stem cells. 

 To know the principle of surface antigen markers 

 To understand the principles of stem cell therapy 

 

UNIT I: Introduction to stem cells                                                                                                              Hours: 7 

Definition, Classification and sources, primary embryonic stem cells, Umbilical cord stem cells, human embryonic 

stem cells. Properties of Stem cells-Pluripotent- Totipotent. 

UNIT II: Embryonic stem cells                                                                                                                    Hours: 7 

Blastocyst and inner cell mass cells, organogenesis, stem cell differentiation,trophoblastic stem cells, identification 

and lineage specificity, isolation and maintenance of neural precursors.Laboratory test to identify ES cells. 

UNIT III: Adult stem cells                                                                                                                            Hours: 8 

Somatic stem cells,Different type of adult stem cells,Test for identification of adult stem cells, Adult stem cell 

differentiation, Skin, mammary gland, dental and neural stem cells.Endodermal stem cells-Liver stem cells – GI 

tract and liver, pancreatic stem cells. 

UNIT IV: Receptor and its identification                                                                                                   Hours: 7 

Surface antigen markers and its identification, microarray. 

UNIT V: Application of stem cells                                                                                                               Hours: 7 

Stem cell therapy for Neuro degeneration disease, Parkinson‟s, Alzheimer, spinal cord injury and other brain 

syndrome, tissue system failures, diabetes, cardiomyopathy, kidney failure, liver failure. 

SEMESTER-V 

Title of The Course : STEM CELL 

TECHNOLOGY  

Category of The Course : SKILL 

ENHANCEMENT COURSE 

Course Code : U5R2BTSEC2:1 Nature of The Skill : Skill Based 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 03 

Credits : 2 Total Inst. Hrs : 36 
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REFERENCE BOOKS 

1. Stem cell technologies, basics and applications, Kaushik D.Deb, 2010 1
st
 edition, Mc Graw Hill 

education. 

2. Stem cells, Eapen cherian, 2011, 1
st
 edition, Jay Pee brothers medical publishers. 

3. Human Embryonic stem cells, Kiessling AA, 2nd Edition, 2006, Jones and Barlett Publishers. 

4. Essentials of Stem cell Biology, Lanza .R, 2005,Academic Press. 

 

NET REFERENCES 

1. Stem cells.nih.gov/info/basics. 

2. www.medicalnewstoday.com/info/stem-cell/ 

COURSE OUTCOMES 

STEM CELL TECHNOLOGY                                                    Course Code : U5R2BTSEC2:2 

S.No 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO -1 
Understand the basic concept of statistics, and also apply statistical measures 

which are used to analyze the data. 

K1 

CO -2 
Acquire knowledge on measures of central tendency and Measures of 

dispersion. 

K2 

CO -3 Prepare reports to conclude the findings in data analysis. K5 

CO -4 Review and Extend knowledge of Measures of Dispersion. K3 

CO -5 Understand the concept of Skewness & kurtosis. K4 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

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 PSO-5 

CO-1 2 2 2 2 2 2 2 2 2 2 

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

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

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

http://www.medicalnewstoday.com/info/stem_cell/


87 
 

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

Mean Overall Score 2.28 

Result High 

 

SEMESTER-V 

Title of The Course : BIOMATHEMATICS AND 

BIOSTATISTICS  

Category of The Course : SKILL 

ENHANCEMENT COURSE 

Course Code : U5R2BTSEC2:2 Nature of The Skill : Skill Based 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 03 

Credits : 2 Total Inst. Hrs : 36 

 

COURSE OBJECTIVES 

 To study on Role of statistics and Limitations. 

 To review the basic concepts and knowledge in collection of Data  

 Develop the skills pertinent to practice Measures of central tendency. 

 To understand the concepts of Measures of Dispersion. 

 To educate the Skewness and Kurtosis. 

 

Unit –I                                               Hours: 7 

Introduction-Exponents and Powers, Fractional Indices, Laws of Indices, Logarithms. Linear Algebra – Linear 

Equations and Polynomials along with their solutions. Integration – Linear functions, Exponential functions along 

with applications in Statistics 

Unit-II                                               Hours: 7 

Definition of Matrix and its components, Addition, Subtraction, Multiplication, Inverse of the Matrix, Solution of 

Multivariate Regression with applications in Statistics 

UNIT III                                               Hours: 8 

Collection of data: Data collection - Primary data - secondary data and Classification. Classification and 

Tabulation: Types of classification - Tabulation of data - Parts of a table - types of tabulation. Diagrammatic 

representation: Rules, limitations - Bar diagram (Simple, multiple, component / staked, proportional / percentage) - 

pie diagram. Graphical representation: rules, limitations - difference between diagram and graphs - histogram - 

frequency polygon - frequency curve - Ogive curve 
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UNIT IV                                               Hours: 7 

Introduction - characteristics - Arithmetic mean - Median - Mode - Geometric mean, Harmonic Mean (definition, 

merits and demerits, problems based on raw, discrete and continuous data) (Direct method only) 

 

UNIT V                                               Hours: 7 

Definition - Characteristics - Range - Mean derivation - Standard deviation and Standard errors - Coefficient of 

variation (definition, merits & demerits, problems based on raw data only). ANOVA- Student T-test. 

 

TEXT BOOKS 

1. “Biostatistics” - P.N. Arora, P.K.Malhan, Himalaya Publishing House (2014). 

2. “Fundamentals of Biostatistics” - Veer Bala Rastogi, Ane Books Pvt. Ltd. (2008) 

 

REFERENCE BOOKS 

1.  “Introduction to Biostatistics” – SokalandRohlf – Toppan Co. Japan 

2. “Primer of Biostatistics” – Stanton A. Clantz – The McGraw Hill Inc. New York. 

 

BIOMATHEMATICS AND BIOSTATISTICS                           Course Code : U5R2BTSEC2:1 

S.No 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO -1 
Understand the basic concept of statistics, and also apply statistical 

measures which are used to analyze the data. 

K1 

CO -2 
Acquire knowledge on measures of central tendency and Measures of 

dispersion. 

K2 

CO -3 Prepare reports to conclude the findings in data analysis. K5 

CO -4 Review and Extend knowledge of Measures of Dispersion. K3 

CO -5 Understand the concept of Skewness & kurtosis. K4 
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Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO

3 

PSO4 PSO5 Mean 

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

CO-2 2 2 2 1 2 2 3 3 2 3 2.2 

CO-3 2 3 2 2 2 2 2 2 3 2 2.2 

CO-4 2 2 3 3 2 2 2 2 2 2 2.2 

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

Mean Overall Score 2.28 

Result High 

 

SEMESTER-VI 

Title of The Course : MICROBIAL AND 

ENVIRONMENTAL BIOTECHNOLOGY 

Category of The Course : CORE COURSE 

Course Code : U6R2BTCC14 Nature of The Skill : Employability 

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

Credits : 5 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES 

 The course explains the application of biotechnology in environment. 

 To understand the energy sources, environmental pollution and remediation using biotechnology and its 

control. 

 Students will get an idea about the hazards to our environment, solutions to protect and for sustainable 

development. 

 To know the importance in the era of industrialization leading to environmental hazards and it will help 

students to take up a career in tackling industrial pollution. 

 To get knowledge about biogeotechnology. 

    

UNIT I: Microbial biotechnology                                                    Hours: 12  

Introduction, Scope and applications -  production of citricacid, penicillin, amylase. Microbes in bioterrism nd 

biowar, Fermented foods, Alcoholic beverages, Microbes in Diagnostics 
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UNIT II: Environmental pollution                                           Hours: 12  

Types of pollution- Air pollution and its control, land and noise pollution, Water pollution. Waste Water 

treatment: Primary, Secondary and Tertiary treatment. Eutrophication. Metal pollution and remediation technique. 

Global environmental problems: Ozone depletion, Green house effect and Acid rain. 

 

UNIT III: Industrial waste water                                            Hours: 12 

Environmental problems and treatment of industrial waste waters: Distillery, tannery, paper pulp etc. Toxicity 

testing in waste water treatment plants. Solid waste management- Anaerobic digestion, Composting 

 

UNIT IV: Biodegradation of xenobiotics and Sustainable development                                        Hours: 12 

Biodegradation of simple aliphatic, aromatic, polycyclic aromatic hydrocarbons, halogenated hydrocarbons, azo 

dyes, lignin and pesticides. Bioremediation and bioaugmentation. Use of GMO in bioremediation. Biofilteration of 

polluted air. Biodegradable plastics and Biofuels. 

 

UNIT V: Biogeotechnology                                            Hours: 12 

Bioleaching of metals, biobeneficiation, microbially enhanced oil recovery, biodesulfurization of coal. Microbes in 

the environment- Biofilms and its relevance in microbial survival, its effect in the environment. Microbial 

Insecticides: Biopesticides. Bacterial, fungal and viral insecticide. 

 

TEXT BOOKS 

1. Environmental Biotechnology- Dilip Kumar MarKandey and Neelimn Rajvaidya (APH publishing 

corporation, New Delhi)  

2. Applied Biotechnology – LP Rema (MJP publishers, Chennai). 3. Biotechnology – Fundamentals and 

application -SS Purohit SK Mathur  

 

REFERENCES  

1. Environmental Biotechnology by Alan Scragg. Pearson Education Limited, England.  

2. Environmental Biotechnology by S.N. Jogd and. Himalaya Publishing House, Bombay. Online resources 

Authentic Web based resources like NCBI, PubMed, Science direct etc.     
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COURSE OUTCOMES 

MICROBIAL &ENVIRONMENTAL BIOTECHNOLOGY         Course Code : U6R2BTCC14 

S.No 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO -1 Obtain knowledge on basic concepts of environment K1 

CO -2 Understand the hazards of environmental pollution K2 

CO -3 Realize the waste management and sewage treatment systems. K5 

CO -4 Acquire knowledge on bioremediation and microbial leaching K3 

CO -5 Know the Biosafety and environmental monitoring regulations K4 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 
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SEMESTER-VI 

Title of The Course : MAJOR PRACTICAL – VI 

MICROBIAL AND ENVIRONMENTAL 

BIOTECHNOLOGY 

Category of The Course : CORE COURSE 

Course Code : U6R2BTCC15P Nature of The Skill : Employability 

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

Credits : 4 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES 

 The course explains the application of biotechnology in environment. 

 To understand the energy sources, environmental pollution and remediation using biotechnology and its 

control. 

 Students will get an idea about the hazards to our environment, solutions to protect and for sustainable 

development. 

 To know the importance in the era of industrialization leading to environmental hazards and it will help 

students to take up a career in tackling industrial pollution. 

 

Experiments : 

1. Citric acid production 

2. Bread and chesse making 

3. Production of Wine from grapes 

4. Production of Saukraet 

5. Determination of total dissolved solids, BOD and COD of water sample 

6. Estimation of Chromium in Industrial effluent by colorimetry 

7. Estimation of Calcium & Chloride in water sample by titration method 

8. Isolation of bacteriophages from sewage 

9. Sludge analysis (a) Organic matter, (b) Nitrogen (c) Phosphorous (d) Potassium 

10. Determination of Phosphate and nitrate from sewage samples 

11. Microbial analysis of water-MPN 

REFERENCE 

1. Animal Cell Culture: A practical approach, Freshney, E.D., 2000, John Wiley Pub., New York. 

2. Handbook of cell and Organ culture, Marchan, D, J.  (2
nd

 Ed).  Burgess Pub. Co., Minneapolis, USA. 

(1964). 
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COURSE OUTCOMES 

MAJOR PRACTICAL – VI MICROBIAL AND ENVIRONMENTAL BIOTECHNOLOGY                                                                   

                                                                                                                      Course Code : U6R2BTCC15P  

S.No 

 

Course Outcome 

 

Knowledge 

Level 

 

Upon Completion of course the students will be able to 

CO -1 

Obtain knowledge on basic principles and technologies of decontamination of 

persistent organic pollutants (dangerous contaminants of the environment) 

mainly by means of the biological approaches i.e. using bioremediation etc. 

K1 

CO -2 
The students will know about the principles and techniques underpinning the 

application of biosciences to the environment. 

K5 

CO -3 
Explain the importance of environmental protection, diversity in environmental 

systems, processes and biotechnology  

K3 

CO -4 
Understand and explain the importance of molecular approaches and control 

measures to protect environmental insults.  

K5 

CO -5 

Understand existing and emerging technologies that are important in the area of 

environmental biotechnology in controlling various types of pollution and 

hazardous materials. 

K2 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 
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SEMESTER-VI 

Title of The Course : BIOENTREPRENEURSHIP Category of The Course : DISCIPLINE 

SPECIFIC ELECTIVE – 2 

Course Code : U6R2BTDSE2:1  Nature of The Course : Knowledge Based 

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

Credits : 3 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES 

 To acquire the basic knowledge on the fundamentals of the cell biology. 

 To study the principles on cell theory and cell organelles. 

 To study the cell divisions, cell cycle and cellular organelles at structure and functional level 

 To understand the various aspects of structure and functions of living cells 

 To acquire broad knowledge on basic and recent trends of genetics 

 

UNIT-I                                                                                                                                                          Hours: 12 

Introduction: Entrepreneur, Creativity & Entrepreneurial personality and Entrepreneurship in Biotechnology, 

pillars of bio-entrepreneurship and major start-ups in Biotechnology, Concept and theories of Entrepreneurship, 

Entrepreneurial traits and motivation, Nature and importance of Entrepreneurs, Government schemes for 

commercialization of technology (eg. Biotech Consortium India Limited) 

UNIT-II                                                         Hours: 12 

Project management: Search for a business idea, concept of project and classification, project identification, 

project formulation, project design and network analysis, project report, project appraisal. 

UNIT-III                                             Hours: 12 

Financial analysis: Ratio analysis, Investment process, Break even analysis, Profitability analysis, Budget and 

planning process. 

UNIT-IV                                                        Hours: 12 

Funding of biotech business(Financing alternatives, Venture Capital funding, funding for biotech in India, Exit 

strategy, licensing strategies, valuation), support mechanisms for entrepreneurship (Bio- entrepreneurship efforts 

in India, difficulties in India experienced, organizations supporting biotech growth, areas of scope, funding 

agencies in India, biotech policy initiatives) 
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UNIT-V                                        Hours: 12 

Biotech enterprises: Desirables in start-up, Setting up Small, Medium & Large scale industry, Quality control in 

Biotech industries, Location of an enterprise, steps for starting a small industry, incentives and subsidies, 

exploring export possibilities 

 

TEXTBOOKS 

1. The Business of Biotechnology: From the Bench of the Street: By Richard Dana Ono Published Butterworth- 

Heinemann, 1991. 

2. Entrepreneurship in Biotechnology: Managing for growth from start-up By Martin Gross Mann, 2003 

3. Innovation and entrepreneurship in biotechnology: Concepts, theories & cases by D. Hyne &  

 John Kapeleris, 2006 

4. Dynamics of Entrepreneurial Development and Management by Vasant Desai, Himalaya  

 Publishing House,  2005. 

5. Projects Planning Analysis, Selection, Implementation & Review by Prasannan. 

6. Best Practices in Biotechnology Education: By Yali Friedman, Published by Logos Press,  

 2008. 

 

COURSE OUTCOMES 

BIOENTREPRENEURSHIP                                                               Course Code : U6R2BTDSE 2:1 

S. No. 

 

Course Outcome 

 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 Understand about the fundamentals of Entrepreneurship  K1 

CO - 2 Categorize the entrepreneurs K3 

CO - 3 Understand and develop business ideas K2 

CO - 4 Gain knowledge on business environment K4 

CO - 5 Acquire knowledge on various risks in business  K4 

 

Relationship Matrix for CO, PO, PSO 

Course Programme Outcome (PO) Programme Specific Outcome (PSO) 
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Outcome 

(CO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 

 

 

SEMESTER-VI 

Title of The Course : MUSHROOM 

TECHNOLOGY 

Category of The Course : DISCIPLINE 

SPECIFIC ELECTIVE 

Course Code : U6R2BTDSE2:2  Nature of The Course : Knowledge Based 

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

Credits : 3 Total Inst. Hrs : 60 

 

COURSE OBJECTIVES 

 To study the general characteristics and structure of Mushrooms. 

 To know about the importance and need have Mushrooms. 

 To acquire knowledge regarding the cultivation and contamination possibilities of Mushrooms. 

 Motivate the students to form a Mushroom cultivation unit. 

 To understand the effective methodology to cultivate Oyster, button and milky mushrooms. 

 

UNIT I: Introduction to Mushrooms                           Hours: 12  

Introduction, History of Mushroom cultivation, edible and non-edible Mushrooms, Classification and distribution 

of Mushrooms, most commonly cultivated Mushrooms in the world, life cycle of Mushrooms. Research centers: 

International level, National level and Regional level. 
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UNIT II: Spawn preparation                            Hours: 12 

Spawn preparation: Isolation of pure culture, Nutrient media for pure culture, layout of spawn preparation room, 

raw material of spawn; sterilization, preparation of mother spawn and multiplication. 

 

UNIT III: Cultivation of Mushrooms                           Hours: 12 

Cultivation of Mushrooms: Layout of Mushroom shed, small scale and large scale production unit. Types of raw 

materials, preparation and sterilization, Mushroom bed preparation, maintenance of Mushroom shed, harvesting 

method, storage and preservation of Mushrooms. 

 

UNIT IV: Harvesting and economic importance                          Hours: 12 

Harvesting of following types of Mushrooms: Milky Mushrooms; oyster mushrooms, button mushrooms and any 

one medically valuable Mushroom. Economics of Mushroom cultivation: Fixed assets, recurring expenditure, 

labor, economics of cultivation throughout the year, Cost benefit ratio: Marketing in India and abroad – Export 

value. 

 

UNIT V: Nutritional values and recipes of Mushrooms                        Hours: 12 

Nutritional values of Mushroom – protein, carbohydrate, fat, fibre, vitamins and amino acid contents and 

pharmacological values. Mushroom dishes: Soup, cutlet, omlette, samosa, pickles, curry, chutney. 

 

TEXT BOOKS  

1. Oyster Mushrooms, Marimuthu et al., 1991, Dept. of Plant pathology, TNAU, Coimbatore. 

2. Mushroom cultivation, Tewan and Pankaj Kapoor S.C. 1993, Mittal Publication. Delhi. 

 

REFERENCES  

1. Book of Mushrooms, Nita Bahl, 1988, Hand II ed., Vol I & II.ct and environmental impact. 2
nd

 ed., CRC 

press. 

2. Mushroom cultivation: A practical guide to growing mushrooms at home, Paul Stamets, J.S. and Chilton, 

J.S. 2004,  Agarikon Press 

3. Mushrooms:  Cultivation, nutritional value, medicinal effe ct, Shu Fing Chang, Philip G. Miles and 

Chang, S.T. 2004. 

 

NET REFERENCES 

1. www.tnau.ac.in/micro/ug/html 

2. www.scienceandsociety-dst.org/highlights.html 
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COURSE OUTCOME 

 Understand the prospects of mushrooms and its cultivation. 

 Gain the knowledge of cultivation of different types of edible mushrooms. 

 Understand, appreciate and develop the self-confidence for embarking on self employment. 

 Understand the mushroom characteristics and their importance 

 Discuss on the principles and methods involved in different stages of mushrooms 

 Apply their knowledge in cultivating various tropical and subtropical mushrooms and their role in human 

welfare. 

 

MUSHROOM TECHNOLOGY                                                  Course Code : U6R2BTDSE 2:2 

S. No. 

 

Course Outcome 

 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 Understand the prospects of mushrooms and its cultivation K1 

CO - 2 Gain the knowledge of cultivation of different types of edible mushrooms. K3 

CO - 3 
Understand, appreciate and develop the self-confidence for embarking on self 

employment. 

K2 

CO - 4 
Discuss on the principles and methods involved in different stages of 

mushrooms 

K4 

CO - 5 
Apply their knowledge in cultivating various tropical and subtropical 

mushrooms and their role in human welfare 

K4 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO)   

Mean PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

CO-5 2 2 2 2 3 2 2 3 3 2 2.3 
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Mean Overall Score 2.24 

Result High 

 

SEMESTER – VI 

Title of The Course: PHARMACEUTICAL 

BIOTECHNOLOGY 

 

Category of The Course : DISCIPLINE 

SPECIFIC ELECTIVE 

Course Code : U6R2BTDSE3:1 Nature of The Skill : Employability 

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

Credits : 2 Total Inst. Hrs: 60 

 

COURSE OBJECTIVES 

 To know the Systemic pharmaceutical Biotechnology. 

 To transform a drug into a therapeutically effective and safe drug product. 

 To understand the principles of Pharmacodynamics 

 To learn the preparative methodologies of various drug formulations to control disease 

 and symptoms 

 To update newer developments in pharmaceutical Biotechnology/emerging trends/ novel mechanisms of 

drug action etc. 

 

UNIT I: Introduction                        Hours: 12 

Introduction to Pharmaceutical Biotechnology, Sources of drugs, dosage forms and routes of drug administration, 

mechanism of action of drugs. Combined effect of drugs, factors modifying drug action, tolerance and 

dependence. Absorption, Distribution, Metabolism and Excretion of drugs. Principles of basic and clinical 

pharmacokinetics. Adverse drug reactions. Drug interactions, Bioassay of drugs and biological standardization, 

Overview of drug discovery and development. 

 

UNIT II: Drugs                         Hours: 12 

Adverse response to drugs, Drug tolerance, Drug intolerance, drug allergy, drug induced side effects. 

Tachyphylaxis, biological effects of drug abuse and drug dependence, vaccination against infection, factor that 

modifies the effect of drug.  
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UNIT III: Pharmacodynamics and toxicity                   Hours: 12 

Protein mode of action and pharmacodynamics- Overview of the mode of action of a biopharmaceutical pre-

clinical studies- -Toxicity (Reproductive toxicity and Teratogenicity, Mutagenicity, Carcinogenicity and Other 

tests); Clinical trials - Clinical trial design, Trial size design and study population. 

  

UNIT IV: Pharmaceutical products                     Hours: 12 

Biopharmaceutical and biological drug development, Manufacturing of biopharmaceutical, therapeutic proteins 

and peptides. Recombinant growth hormones, growth factors, therapeutic monoclonal antibodies, therapeutic 

enzymes and their application in health care. 

 

UNIT V: Pharmaceutical regulations                    Hours: 12 

Role and remit of regulatory authorities-The Food and Drug Administration (FDA),Investigational new drug 

application, new drug application; European regulations, National regulatory authorities, European medicines 

agency and the new EU drug approval system, Centralized procedure, Mutual recognition, Indian drug regulations 

and pharmacopeia. 

 

TEXT BOOKS 

1. Pharmaceutical Biotechnology-Concepts and Applications, Gary Walsh, 2007. John Wiley &amp; Sons Ltd., 

2. Textbook of Pharmacology, Barar FSK, 2013, 1st Edition, S. Chand Publishing. 

 

REFERENCE BOOKS 

1. The Pharmacological Basis of Therapeutics, Laurence Brunton, Bruce A Chabner, Bjorn Knollman, 2013, 

Goodman &amp; Gillman&#39;s, 12th Edition, McGraw-Hill Education. 

2. The Theory and Practice of Industrial Pharmacy, Lachman/Liebermans: Roop K Khar, 

Vyas. SP, Farhan J Ahmad, Gaurav K Jain, 2013, 4th Edition, CBS Publishers and Distributors. 

3. Textbook of Pharmacology, Barar FSK, 2013, 1st Edition, S. Chand Publishing. 
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COURSE OUTCOMES 

PHARMACEUTICAL BIOTECHNOLOGY                                     Course Code : U6R2BTDSE3:1 

S. No. 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 
Elucidate scientific principles for Biotechnology in pharmaceutical product 

development 

K1 

CO - 2 
Explain the components of, and challenges in development of biologicals and 

drugs in the pharmaceutical and Biotechnology industry 

K2 

CO - 3 Appreciate the economic values of pharmaceutical products K5 

CO - 4 The students will be able to know the pharmaceutical regulations K3 

CO - 5 Understand the connecting link between pharmacodynamics and toxicity K4 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 
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SEMESTER-VI 

Title of The Course :  BIOFERTILIZER 

TECHNOLOGY 

Category of The Course : DISCIPLINE 

SPECIFIC ELECTIVE 

Course Code : U6R2BTDSE3:2 Nature of The Skill : Knowledge Based 

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

Credits : 2 Total Inst. Hrs : 60 

    

COURSE OBJECTIVES 

 To understand the microorganisms which are used as biofertilizers. 

 To have knowledge on technologies for production of bioinoculum. 

 To get full confident to become an entrepreneur. 

 To gain knowledge on nitrogen fixation  

 To understand about mycorrhizal fertilizers  

 

UNIT- I                         Hours: 12 

Introduction to Biofertilizers: Microbes used as bio-fertilizer – Classification – Biological Nitrogen fixation. 

Rhizobium infection and nodule formation.  Symbiotic N2 Fixers: Rhizobium – Isolation, characterization, and 

Identification- application – large scale production.  

 

Unit – II                         Hours: 12 

Symbiotic N2 fixers:  Nitrifying Bacteria and manure: Isolation, Identification large scale production, crop 

response, and field application of Cyanobacteria and Azolla. Isolation and characterization of  Frankia – 

Actinorhizal nodules – non-leguminous crop symbiosis.  

 

Unit –III                        Hours: 12 

Non symbiotic N2 fixers: Isolation, Identification large scale production, crop response, and field application of 

Azospirillium, Azotobacter, Clostridium, Klebseilla and Anabaena 

 

Unit – IV                       Hours: 12 

Phosphate solubilizers: Isolation, characterization, mass inoculums production, field application of Bacillus sps.  

and Pseudomonas- Phosphate solublization mechanism.  
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Unit- V                       Hours: 12 

Mycorrhizal Biofertilizers: Mycorrhizae Classification,Association,occurance,distribution and its types Isolation, 

Identification, Mass inoculums production, field application of Ecto and Endo mycorrhizae – VAM: Mechanism 

and its importance of Endomycorrhizae. 

TEXT BOOKS 

1. Kannaiyan S, 2003. Biotechnology of Biofertilizers, CHIPS, Texas (Unit- I-V). 

2. Subbu Rao, N.S, 2000. Biofertilizers in Agriculture, Oxford & IBH Publishing Co, New Delhi (Unit- 1-II).  

3. http://www.fnca.mext.go.jp/english/bf/bfm/pdf/4-4-Phosphate-Solubilizers0403.pdf (Unit- III- V) 

4. Free e-Book: http://www.fnca.mext.go.jp/english/bf/bfm/pdf/Biofertilizer-Manual.pdf  

5. Food Biotechnology, Varun Mehta, 2007. Neha Publishers & Distributors 

6. Food Microbiology- Frazier, 2011, Tata McGraw-Hill Education. 

7. Biotechnology: A text book of Industrial microbiology – Wulfcrueger and Anne liesecrueger, 

2000. Panima publishing corporation, New Delhi/Bangalore 

 

REFERENCES  

1. Himadri Panda, Dharamvir Hota, 2007. Biofertilizers and Organic Farming, 2007, Gene-Tech Books 

(Unit- I-V).  

2. H. A. Modi, 2012. Microbial Inoculants and Biofertilizer Technology, Neha Publishers & Distributors 

(Unit- I-V) 

3. H.C. Lakshman, Channabasava A, Biofertilizers and Biopesticides, 2014. Neha Publishers & Distributors 

(I-II).  

4. Food Biotechnology, Second Edition, Kalidas Shetty, October 11, 2005 by CRC Press. 

5. Biotechnology, 1983, VI-VIII, Rehm, H.J. and Reed,G, Verlag Chemie,Wainheim. 

6. Genetic Engineering Applications for Industry, 1981, Paul, J.K. Noyer Corporation, New 

Jersey. 

7. Principles of fermentation technology - P.F. Stanbury, A. Whitaker and S.J. Hall Elsevier 

Publication, Second Edition, 2005. 

 

NET REFERENCES 

 

1. http://as.wiley.com/WileyCDA/WileyTitle/productCd-1118384911.html 

2. http://www.ftb.com.hr/ 
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COURSE OUTCOMES 

BIOFERTILIZER TECHNOLOGY                                                    Course Code : U6R2BTDSE3:2 

S. No. 

 

Course Outcome 

 

 

Knowledge 

Level 

 

Upon completion of the course, the students will be able to 

CO -1 understand about biofertilizers  K1 

CO -2 gain knowledge on nitrogen fixing bacteria K2 

CO -3 understand about non symbiotic N2 fixers K3 

CO -4 know about phosphate solubilizers K4 

CO -5 gain knowledge on Mycorrhizal Biofertilizers K5 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 
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SEMESTER – VI 

Title of The Course : 

NANOBIOTECHNOLOGY 

Category of The Course : SKILL 

ENHANCEMENT  COURSE   

Course Code : U6R2BTSEC3:1 Nature of The Skill : Skill Development 

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

Credits : 2 Total Inst. Hrs : 60 

    

COURSE OBJECTIVES 

 To learn the basics of nanobiotechnology  

 To know the properties of nanomaterial 

 To learn the methods of synthesis of nanoparticles  

 To help the students to understand about nanocomposites 

 Provide basic knowledge in the interface between chemistry, physics and biology on the Nano structural 

level with a focus on biotechnological usage. 

 

UNIT I                                                                                                                                              Hours: 10  

Introduction and definition of Nanobiotechnology, History of Nanobiotechnology,  Fundamental Concepts of 

Nanobiotechnology - Scope of Nanotechnology, Advantages and Limitations of Nanotechnology. 

  

UNIT II                     Hours: 11 

Introduction to Nanomaterials. Nanomaterials - Size and Shape. Dimensions of nanomaterials. Properties of 

nanomaterials. Quantum Dots, Types of biomaterials, Biodegradable polymers. Lipid based nanoparticles. Protein 

and DNA Based Nanostructures 

 

UNIT III                                                                                                                                          Hours: 13 

Synthesis of Nanomaterials- Top-Down Approach and Bottom-up Approach. Synthesis methods of nanoparticles. 

Nanocomposites- properties, types, synthesis and applications. Nanotubes. Nanorod. Nanofiber. Nanomotors. 

Fullerenes for nanoscale drug. Measurement Techniques for nanomaterials. 
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UNIT IV                                                                                                                                        Hours: 13 

Characterization of nanomaterials-Physical characterization (SEM, TEM, X-ray diffraction technique, Scanning 

probe microscopes, scanning tunneling microscope) and Chemical  characterization (UV spectroscopy, X-ray 

photoelectron spectroscopy, Auger Electron Spectroscopy, Fourier Transforms infrared) 

 

UNIT V                                                                                                                                        Hours: 13 

Applications of Nanotechnology in medicine, medical implants, cosmetics industry, textile industry, polymers and 

nanocomposite industry, agriculture, food industry, environment and health. Medical, social and ethical 

considerations of nanobiotechnology. 

 

TEXT BOOKS 

1. Nanotechnology, N Arumugam, Saras Publications, 2016 

2. A Text Book of Nanotechnology, Dr. M Arunmugam and Dr R Bhuvaneshwari, 2020 

 

REFERENCES  

1. Nanobiotechnology and Nanobiosciences, Claudio Nicolini, Pan Stanford Publishing Pte. Ltd, 2009.  

2. Nanobiotechnology, Concepts, Applications and perspectives, C.M. Niemeyer and C.A. Mirkin, WILEY-

VCH, Verlag Gmb H & Co, 2004.  

3. Bionanotechnology, Lessons from Nature, S. David Goodsell, Wiley-Liss, Inc., 2004.  

4. Nanotechnology in Drug Delivery, Melgardt M.deVilliers, Pornanong Aramwit, Glen S. Kwon, Springer-

American Association of Pharmaceutical Scientists Press 2009.  

5. Nanomedicine, Robert A. Freitas Jr. Volume I: Basic Capabilities, Landes Bioscience, 1999. 

           

COURSE OUTCOMES 

NANOBIOTECHNOLOGY                                                       Course Code : U6R2BTSEC3:1 

S. No 

 

Course Outcome 

 

Knowledge 

Level 

 

Upon completion of course, the students will be able to 

CO -1 
Understand about the fundamentals of nanotechnology in biomedical and 

biological research. 

K1 

CO -2 Characterize the nanomaterials. K4 
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CO -3 Understand the concepts of Nanocomposites K2 

CO -4 Understand the mechanism of synthesis of nanomaterials K5 

CO -5 Acquire knowledge on application of nanoproducts in various industries K3 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

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

CO-3 2 3 3 2 3 2 3 3 3 3 2.7 

CO-4 3 2 3 3 2 2 2 2 2 2 2.3 

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

Mean Overall Score 2.34 

Result High 

 

SEMESTER – VI 

Title of The Course : ANATOMY & 

PHYSIOLOGY 

Category of The Course : Skill Enhancement 

Course 

Course Code : U6R2BTSEC3:2 Nature of The Skill : Skill Development 

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

Credits : 2 Total Inst. Hrs : 60 

   

COURSE OBJECTIVES  

 To understand the functions of special senses 

 To understand the importance of bones in movements 

 To impart the knowledge of muscles  in of our body.  

 To acquire knowledge on Neurons and connections. 

 To gain the knowledge of hormonal impacts in our body 
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UNIT I: Skin  and the  Integumentary  System                                                                Hours:10  

Introduction Type of  membrane Skin  and  its  tissue Accessory  organs of  the  skin Regulation  of  body  

temperature Skin  color Common  skin  disorder. Somatic  sense Special  senses: Sense  of  smell, Sense  of  taste, 

Sense  of  hearing, Sense  of  equilibrium, Sense  of  sight. 

 

UNIT II: Skeletal system                                                                                                   Hours:15  

Skeletal  Syste: Introduction - Bone  structure - Bone  development - Function of  bones. Organization  of  the 

Joints  of  the  Skeletal System:  Introduction - Classification  of  joints - General  Structures  of  a  synovial joint 

- Types  of  synovial joints -Types  of  joint  movements. Examples  of  synovial joints 

 

UNIT III: Muscular System                                               Hours:10  

Muscular Systems:  Introduction -  Structure  of  a  Skeletal Muscle - Skeletal  Muscle  contraction - Muscular  

response: Smooth  Muscles, Cardiac  Muscle, Skeletal  Muscle  Actions 

 

UNIT IV:  CNS System                                                                                                        Hours:12    

 Central Nervous  System  :  Basic structure and function  of  the  Nervous  System. Nervous  Tissue - Cell  

membrane potential - The synapse Processing  impulses. Classification  of  Neurons  and  Nerve  Fibers - Nerve  

Pathways. Division  of the Nervous system. Introduction - Meninges - Spinal  cord, Brian,  Peripheral  Nervous  

System,  Autonomic  Nervous  System. 

 

UNIT:V Endocrinology                                                                                                         Hours:13 

Endocrinology: Structure & Functions of Hormones : Pineal gland, Pituitary, Pancrease, Thyroid, Parathyroid, 

Thymus, Adrenal glands & Reproductive Hormones. 

 

TEXT BOOKS 

1. Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypee brothers medical 

publishers, New Delhi.  

2. Text book of Medical Physiology- Arthur C,Guyton andJohn.E. Hall. Miamisburg, OH, U.S.A.  

3. Principles of Anatomy and Physiology by Tortora Grabowski. Palmetto, GA, U.S.A.  

4. Textbook of Human Histology by Inderbir Singh, Jaypee brothers medical publishers, New Delhi.  

5. Textbook of Practical Physiology by C.L. Ghai, Jaypee brothers medical publishers, New Delhi.  
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REFERENCE BOOKS 

1. Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins Co, Riverview, MI USA  

2. Text book of Medical Physiology- Arthur C, Guyton and John. E. Hall. Miamisburg, OH, U.S.A. 3. Human 

Physiology (vol 1 and 2) by Dr. C.C. Chatterrje ,Academic Publishers Kolkata 

3. Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins Co,Riverview,MI USA 109  

4. Anatomy and Physiology in Health and Illness by Kathleen J.W. Wilson, Churchill Livingstone, New York

     

COURSE OUTCOMES 

ANATOMY & PHYSIOLOGY                                                   Course Code : U6R2BTSEC3:2  

S.No 

 

Course Outcome 

 

 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 understand the complete nature of our skin and senses in detail. K2 

CO - 2 
get an in-depth knowledge about the various joints and movement 

system of human body 

K3 

CO - 3 
Students will apply their Knowledge in musclular contraction & 

coordination 

K3 

CO - 4 Analyze the various factors which control the Movements of our body K4 

CO - 5 Students will evaluate their body‟s growth with the hormones K6 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

CO-2 2 2 2 1 2 2 3 3 2 3 2.2 

CO-3 2 3 2 2 2 2 2 2 3 2 2.2 

CO-4 2 2 3 3 2 2 2 2 2 2 2.2 

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

Mean Overall Score 2.28 

Result High 
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SEMESTER – VI 

Title of The Course: GENDER STUDIES Category of The Course: ABILITY 

ENHANCEMENT COMPULSORY COURSE 

Course Code: U6R2AECC3  Nature of The Skill : Knowledge Based 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 02 

Credits : 1 Total Inst. Hrs : 24 

 

COURSE OBJECTIVES 

 Understand the perspective of life in a better way 

 Lead a successful life as a responsible citizen 

 Develop a strong relationship with family and friends 

 Become value based professionals 

 Practice values and ethics in life 

 

UNIT I                       Hours: 5 

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             Hours: 4 

Women‟s studies Vs Gender studies: UGC„s Guidelines – VIII to XI Plans, Gender studies Beijing conference and 

CEDAW – Exclusiveness and inclusiveness. 

 

UNIT III             Hours: 5 

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             Hours: 5 

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             Hours: 5 
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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, 73
rd 

and 74
th 

amendment for PRIS. 

 

TEXT BOOKS  

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 

GENDER STUDIES                                                                            Course Code : U6R2AECC3 

S.No 

 

Course Outcome 

 

 

Knowledge 

Level 

 

Upon completion of the course, the students will be able to 

CO - 1 
Get an insight into the ways in which social injustice can be addressed 

to achieve gender and racial equality 

K1 

CO - 2 
Understand and analyze forces shaping individual  experiences as well 

as social  structure 

K2 

CO - 3 
Be helped to analyze complex interconnections of gender, race, sexuality 

and other categories of power and identity 

K3 

CO - 4 Understand gender identity and culture K3 

CO - 5 
Apply central concepts and theories from gender studies to their own life 

experiences and the world around them. 

K4 
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Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 

 

GENERIC ELECTIVE COURSES (OFFERED BY THE DEPARTMENT) 

SEMESTER-VI 

Title of The Course : BIOTECHNOLOGY FOR 

SOCIETY 

Category of The Course : GENERIC 

ELECTIVE COURSE 

Course Code :  Nature of The Skill : ENTREPREURNSHIP 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week :3  

Credits : 2 Total Inst. Hrs : 6 

 

COURSE OBJECTIVES  

 The course explains the application of industries producing products 

 To understand the technology for the production of transgenic plants.  

 Students will get an idea about the hazards to our environment, solutions to protect and for sustainable 

development. 

 To know the importance of forensic DNA fingerprinting. 

 To get knowledge about vaccine production 

    

UNIT I: Industry                        Hours: 07 

Protein engineering; enzyme and polysaccharide synthesis, activity and secretion, alcohol and antibiotic 

formation. 
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UNIT II: Agriculture                      Hours: 08 

N2 fixation: transfer of pest resistance genes to plants; interaction  between plants and  microbes; Transgenic 

plants and their  applications- BT Cotton, Flavr- Savr tomato and Golden rice. 

 

UNIT III: Environment           Hours: 07 

Chlorinated and non-chlorinated organ pollutant degradation; degradation of hydrocarbons and agricultural wastes, 

stress management, development of biodegradable polymers such as PHB. 

 

UNIT IV: Forensic Science                                                                                                     Hours: 07   

Solving violent crimes such as murder and rape; solving claims of paternity and theft etc. using various methods of 

DNA finger printing. 

 

UNIT V: Health                                                                                                                         Hours: 07  

Development of non-toxic therapeutic agents, recombinant live vaccines, gene therapy, diagnostics, monoclonal in 

E.coli, human genome project. Transgenic animals and their applications- Mice, Sheep and Fish.  

 

TEXT BOOKS 

1. Patel AH. (1996). Industrial Microbiology. 1st edition, Macmillan India Limited. 

2. Environmental Biotechnology- Dilip Kumar MarKandey and Neelimn Rajvaidya (APH publishing 

corporation, New Delhi) Chawla, H.S. Biotechnology in crop improvement. International Book distributing 

Company (1998).  

3. Guptha, P.K. Elements of Biotechnology. Rastogi and Co. Meerut, (1996). 

4. Animal biotechnology,R.Sasidhara,2006,MJP Publishers. 

5. Text book of Animal Biotechnology,Dr.P.Ramadass,Dr.S.Meera rani,2
nd

 Edition 2002,MJP publishers. 

 

REFERENCES  

1. Casida LE. (1991). Industrial Microbiology. 1st edition. Wiley Eastern Limited. 

2. Crueger W and Crueger A. (2000). Biotechnology: A textbook of Industrial Microbiology. 2nd 

edition. Panima Publishing Co. New Delhi. 

3. Stanbury PF, Whitaker A and Hall SJ. (2006). Principles of Fermentation Technology. 2nd edition, 

Elsevier Science Ltd. 

4. Henry, R.J. 1997.  Practical Application of plant Molecular biology. Chapman and hall. 

5. Paul Christou and Harry Klee. 2004. Hand Book of Plant Biotechnology. Vol I & II. John Wiley & Sons. Ltd 
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COURSE OUTCOMES 

BIOTECHNOLOGY FOR SOCIETY                                    Course Code :  

 

S.No 

 

Course Outcome 

 

Knowledge 

Level 

Upon completion of the course, the students will be able to 

CO - 1 obtain knowledge on  industrial production of enzymes etc K1 

CO - 2 understand the transgenic plants and their techniques K2 

CO - 3 realize the waste management and sewage treatment systems. K3 

CO - 4 acquire knowledge on forensic science K3 

CO - 5 know the vaccine production K4 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO-3 PO-4 PO-5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

CO-1 2 2 2 1 2 3 3 2 2 3 2.2 

CO-2 3 2 2 1 2 2 2 2 2 2 2.15 

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

CO-4 2 2 2 3 2 2 2 2 3 2 2.2 

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

Mean Overall Score 2.24 

Result High 
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SEMESTER – VI 

Title of The Course: BIORESOURCE 

TECHNOLOGY 

Category of The Course: Core Course 

Course Code:  Nature of The Skill : Knowledge Based 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 3 

Credits : 2 Total Inst. Hrs : 36 

 

COURSE OBJECTIVES 

 Students to understand the various aspects of biotechnology like medicine, environment and agriculture.  

 Student to become professionals capable of making important contributions to biosciences sector.  

 The students to get the opportunity to work with research and development in several areas  

 To understand the research process at postgraduate level and to apply this knowledge to research and 

problem solving in the field of Applied Biotechnology. 

 Students will be able to explore specialist subject interests in Applied Biotechnology through their option 

module choices and develop the transferable qualities and skills required for employment or research in the 

biosciences sector   

             

UNIT I: Biotechnological applications in agriculture and environment                    Hours: 07 

Transgenic plants - Preservation of fruits, altered flower colors, Male sterility, and photosynthetic efficiency. 

Bioremediation - Genetically engineered bacteria for bioremediation. Biofertilizers,  Biopesticides,  Biological 

pest control 

         

UNIT II: Marine Biotechnology               Hours: 07 

Marine derived pharmaceuticals - Marine bio-resources, secondary metabolites, marine proteins and lipids.  

Marine actinobacterial metabolites and pharmacological potential, Barophilic organisms and applications. 

Seaweeds for removal of metal pollutants, Green Fluorescence Proteins, Red Fluorescence Proteins 

          

UNIT III: Biotechnology in Environment             Hours: 07 

Generation of plant origin alternate fuels: - 1st Generation Biofuels - Bio-alcohol (Corn, sugarcane). Syngas, 

Biodiesel, Biogas - 2nd Generation Biofuels - Cellulosic Biofuel, Biohydrogen, Bioethanol - 3rd Generation 

Biofuels- Algae fuel.  
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 UNIT IV: Biotechnology in Human Welfare            Hours: 08 

Application to Forensic science: Principle of DNA fingerprinting, Application of DNA profiling in forensic 

medicine for solving crimes and paternity disputes • Genetically modified (GM) crops and foods: Health concerns 

• Human genome project – its implications in health and diseases.  

        

UNIT V: Biotechnological applications in Medicine           Hours: 07 

Molecular diagnosis – monoclonal antibodies, DNA probes, Microarrays 11.3 Gene therapy 1.4 Recombinant 

therapeutic proteins – insulin, interferon, growth hormone 1.5 Stem cells and regenerative medicine 1.6 

Transgenic animals – transgenic mice and transgenic fish  

 

TEXT BOOKS  

1. Raymond C Loehr, Agricultural Waste Management- problems, processes and approaches. First edition, 

Academic press, 2004.  

2. An introduction to plant tissue Culture by Kalyan Kumar De. 

3. Metabolic Engineering for Bioactive Compounds Strategies and Processes by Kalia, Vipin Chandra, Saini, 

Adesh Kumar. Springer Publication. 2017.  

4. Genetic Engineering By Nicholl, 2006, Cambridge Univ. Press. 

5. P.D. Grover and S.K. Mishra, Biomass Briquetting: Technology and Practices. Published by FAO 

Regional Wood Energy Development Programme in Asia, Bangkok, Thailand, 2006.  

6. Buckingham and Flaw‟s, “Molecular Diagnostics: Fundamentals, Methods and Clinical Applications”, 

F.A. Davis Company; First edition , 2007.  

7. Molecular Diagnostics: For the Clinical Laboratorian / Edition 2 William B. Coleman (Editor), Gregory J. 

Tsongalis (Editor) Publisher: Springer-Verlag New York, LLC. 

 

COURSE OUTCOME 

BIORESOURCE TECHNOLOGY                                                  Course Code :  

S. No. 

 

Course Outcome 

 

 

Knowledge 

Level 

 

Upon Completion of course the students will be able to 

CO – 1 

The students should be able to work with biotechnology analysis on a 

Laboratory utilize standard procedures for biotechnological methods 
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work with diffrent biotechnological materials  

CO – 2 

Knowledge about modern biotechnological methods for extraction and 

analyzing nucleic acids, protein and organic lipids, particulary marine 

lipids. 

 

CO – 3 
Demonstrate comprehensive understanding of organizational processes 

and product development pipelines 

 

CO – 4 
Distinguish among diverse methods and technologies and their 

applications in biotechnology 

 

CO – 5 
Students to know the professional and ethical behaviors that foster 

positive and productive interactions in diverse biotechnology settings 

 

Relationship Matrix for CO, PO, PSO 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO1 PO2 PO-3 PO-4 PO-5 PSO1 PSO2 PSO3 PSO4 PSO5 Mean 

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

CO-2 2 2 2 1 2 2 3 3 2 3 2.2 

CO-3 2 3 2 2 2 2 2 2 3 2 2.2 

CO-4 2 2 3 3 2 2 2 2 2 2 2.2 

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

Mean Overall Score 2.28 

Result High 

 

                                                                    ************************* 


