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I YEAR SEMEST'ER-I

Codc Course title Course
fype

HPW Cretlits

BC I34 Biomolecules * I DSC-2A 4T+7P:6 4+1:5

lnternal
marks

Final
marks

Total

30 70 100

6 5

I YtrAR SEMESTER-II (

Code Course title Course

type

HPW Credits Internal
marks

Final
marks

Total

8C231 Biomolecules-ll DSC-28 4T+2P=6 4+ 1.-5 30 70 100

6 5

II YEAR SEMESTER.III

HPlV Credits Internal
marks

Final
marks

TotalCode Course title Course Qpe

2 l5 35 50SEC.l 2SE 334 Medical

Diagnostics

70 1004+1=5 304T+2P=6DSC-2CBC 334 Enzymology and

metabolisrn of
carbohydrates and

lipids
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II YEAR SEMESTER-IV

Code Course title Course
Type

HPW Credits Internal
marks

Final
marks

Total

SE 434 Basics of Food and

Nutrition
SEC-2 2 2 l5 3s 50

BC 434 Biochemical

techniques and

metabolism of
amino acids and

nucleotides.

DSC.2D 4T+2P=6 4+l=5 30 70 100

8 7

III YBAR SEMESTER.V

Code Course title Course
type

HPW Credits Internal
marks

Final
marks

Total

SE 534 Automation and

Clinical Laboratory

Informatics

SEC-3 2 2 l5 35 50

GE 534 Nutrition
Health

and GE- I ZT 2 l5 35 50

BC 534 Physiology

clinical
biochemistry

and DSC-2E 3T+2P=5 3+l:4 30 70 100

BC 534A

Bc f3! B

Microbiology,
Genetics And rDNA
Technology/Cell
Biology And
Biotechnology

DSE-28 3T+2P:5 3+1=4 30 70 100

t4 t2



III YEAR SI'MESTER-VI

Code Coursc title Course

type

HPW Credits Internal
marks

Final
marks

Total

SE 634 Computational

Biochemistry

['lunran

I'}hysiolog;'

SEC-4

cit--2

2 2 l5 35 50

GE 634 z',1" ') 1"5 35 50

BCr 634 Molecular

biology

DSC.2I" j'l'+'2P=5 3+l =4 30 70 100

BC

634A

*c
63q B

lmmur:ology

and nutrition
/clinical

diagnosis and

biostatistics

DSE-2I.' 3+1=4 30 70 100

t7

TOTAL
CRIiDII'S

48

3l'"r2P=5
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S.No COURSE CATECORY NO OF

COURSES

CREDITS PER

COURSE

CREDITS

I SEC

DSC

4 2 I

2. 4 5 2A

.t DSC 2 4 8

4. DSE 2 4 8

5. CL, 2 1 4

.TOTAL 48
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B.Sc. CBCS Biochemistry syllabus (wef.2016-17)

Sqmester-I -Theorv- Paper- I Biomqlecules -I 60hrs (4hrs/week)

Obiectives:

o To get an overview of the origin of life.
o To learn the importance of water and pH in maintaining life processes.
. To understand the molecular architecture of prokaryotic and eukaryotic cells.
o To know the structural and functional significance of biomolecules.
o To get an overview of organization and properties of biological membranes.

Unit I: - Introduction to molecules of life

Origin of life- chemical evolution and rise of living systems

Water as a biological solvent and its role in biological processes.

pH, Buffers, Henderson- Hasselbalch equation.

Acid-base and electrolyte balance in the body.

Structure and classification of prokaryotes.

Metabolic energy sources employed by prokaryotes.

Structure and function of eukaryotic cell (plant and animal cell).

Phylogenetic classification and differentiation of eukaryotic cell.

Biological structures and metabolic processes in cell.

Unit II: - Amino acids and peptides

Amino acids: Classification, structure, stereochemistry.

Chemical reactions of amino acids due to carboxyl and amino groups

Titration curve of glycine andpKa values.

Essential and non-essential amino acids

Unusual amino acids

Peptide bond - nature' Types of conformations.

Biologically active peptides and polypeptides.

l5hrs

2hrs

thr

2hrs

2hrs

2hrs

lhr

Zhr

Zhr

lhr

15 hrs

3hrs

3hrs

2hrs

lhr

thr

3hrs

2hr
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B.Sc. CBCS Biochemistry syllabus (wef.2016-17)

Unit III: - Carbohydrates l5hrs

Classification, monosaccharides, D and L designation, open chain and cyclic structures, epimers

and anomers, mutarotation. 4hrs

Reactions ofcarbohydrates (due to functional groups-hydroxyl, aldehyde and ketone). 2hrs

Amino sugars, Glycosides lhr

Structure and biological importance of disaccharides (sucrose, lactose, maltose, isomaltose,

trehalose), trisaccharides (raffinose, melezitose), structural polysaccharides (cellulose, chitin,
pectin) and storage polysaccharides (starch, inulin, glycogen). 4hrs

Glycosaminoglycans, Bacterial cell wall polysaccharides. 2hrs

Outlines of glycoproteins, glycolipids and blood group substances. 2hrs

Unit IV: - Lipids L5hrs

Lipids: Classification, saturated and unsaturated fatty acids. 2hrs

Structure and properties of fats and oils. lhr

Acid value, saponification and iodine values, rancidity 2hr

General properties and structures of phospholipids and sphingolipids. 2hrs

Cholesterol- structure and properties lhr

Lipoproteins: Types and functions. 2hrs

Properties of lipid aggregates - micelles, bilayers. Liposomes. 2hrs

Composition and architecture of membranes. thr

Fundamental properties of biological membranes lhr

Experimental proof for fluidity and dynamic properties. lhr

Outcomes:

Studentsgain the basic knowledge and deepen the perception and understanding of structure-

function relationships with respect to various biomolecules. They will understand the significance

of composition and various properties of cell membranes for smooth functioning of cell.

Recommended Books:

1. Lehninger, Principles of Biochemistry, David L. Nelson, Michael M. Cox Publisher: W.H. Freeman

2. Biochernistry, 46 Edition- Donald Voet, Judith G. Voet. - Publisher John Wiley & Sons'

3. Outlines of Biochemistry- Conn.E .E., Stumpf.P.K., Bruening, G and Doi.R.H., John Wiley & Sons'

4. Biochemistry- Satyanarayana.U and Chakrapani.U, Books & All
5. Textbook of Biochemistry - West. 8.S., Todd. W' R, Mason' H'S'

ied Pvt. Ltd

, and Bruggen, J.T.V
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B.Sc. CBCS Biochemistry syllabus (wef.2016-17)

Semester-I Practicals P-I Oualitative Analvsis 30 hrs (2hrs/week)

Obiectives:

o To inculcate good laboratory practices and laboratory hygiene.
o To learn preparation ofstandard solutions and buffers.
o To identiff biomolecules by qualitative tests.

l. Introduction to Good Laboratory Practices (GLP).

2. Principles of Laboratory Hygiene and Safety.

3. Preparation of standard solutions. Molarity, Normality, percentage solutions.

4. Preparation of buffers (acidic, neutral and alkaline) and determination of pH. Calibration
of pH meter.

5. Titration curve of glycine and determination ofpK andpl values.

6. Qualitative identification of carbohydrates - glucose, fructose, ribose/xylose, maltose, sucrose,
lactose, starch/glycogen.

7. Preparation of Osazones and their identification.

8. Qualitative identification of amino acids - histidine, tyrosine, tryptophan, cysteine, arginine.

9. Qualitative identification of lipids - solubility, saponification, acrolein test, Salkowski test.

10. Test for unsaturation - Hubl's iodine test, Bromine decolourisation test.

Outcomes:

Students will learn careful handling of chemicals and instruments. They will gain the ability to

prepare standard solutions and different buffers. They can qualitatively identify the

macromolecules like proteins, lipids and carbohydrates from various sources.

Recommended Books:

l. Experimental Biochemistry-A student companion-BeeduSashidhar Rao and VijayDeshpande.

2. Laboratory Manual in Biochemistry- Jayaraman, J' Wiley Eastem

i-l t'.i'i r"i,
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B.Sc. CBCS Biochemistry syllabus (wef.2016-17)

Semester-Il Paner II Bior,nolecules II 60hrs (4hrs/week)

Unit I: - Nucleic Acids l5hrs

Nature of nucleic acids, Structure of purines, pyrimidines, nucleosides, nucleotides. 3hrs

Stability and formation of phosphodiester linkages. lhr

Effect of acids, alkali and nucleases on DNA and RNA. thr

Experiments showing DNA as store of genetic information. 2hrs

Structure of Nucleic acids - Watson-Crick DNA double helix structure lhr

Types of DNA/RNA Zhr

Structural variations of DNA/RNA - Palindromes, mirror repeats, hairpin and cruciform lhr

Introduction to circular DNA, super coiling. thr
Helix to random coil transition.Denaturationand renaturation of nucleic acids. Hyperchromic
effect, Tm values and their significance. thr

Re-association kinetics, cot curves and their significance. thr

Additional functions of nucleotides - energy carriers, as components of enzyme cofactors. thr
Unit II: - Proteins 15hrs

Proteins classification based on solubility, shape and functions. 3hrs

Determination of amino acid composition of proteins. 2hrs

General properties of proteins. 2hr

Denaturation and renaturation of proteins. lhr

Structural organization of proteins- primary structure, secondary structure, tertiary and quaternary

structures. (eg., hemoglobin and myoglobin)

Forces stabilizing the structure of proteins.

Strategies of protein sequencing.

A')o)
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Obiectives:

. To understand the structural and functional significance of nucleic acids and proteins.

. To learn the strategies of protein sequencing.
o To get a basic understanding of the principles of enerry transformations.
. To understand the structure of mitochondria and the mechanism of oxidative phosphorylation.
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B.Sc. CBCS Biochemistry syllabus (wef.2016-17)

Unit III: - Bioenergetics -I 15 hrs

Energy transformations in the living system. lhr

Enthalpy, entropy and Gibb's free energy. 2hrs

Reduction potentials. 2hrs

Free energy concept. exergonic and endergonic reactions. 2hrs

High energy compounds. 2hrs

Role of ATP in biological systems lhr

Inorganic phosphate- phosphate group donor. lhr

Phosphate group transfer potential. Substrate level phosphorylation. 2hrs

Cytochromes-structure, types and their functions. 2hrs

Unit IV: - Bioenergetics- II l5hrs

Biological oxidations: Definition, enzymes involved- oxidases, dehydrogenases and oxygenases.

Redox reactions. 3hrs

Ultra structure of mitochondria. Electron transport chain and carriers involved. 3hrs

Coenzymes and proteins as electron carriers. 2hrs

Oxidative phosphorylation, theories of oxidative phosphorylation- Mitchell's chemiosmotic

theory, Fo Fr- ATPase. 3hrs

Inhibitors of respiratory chain and oxidative phosphorylation, Uncouplers. 2hrs

Formation of reactive oxygen species and their disposal through enzymatic reactions. 2hr

Outcomes:

Students will be able to understand the importance of structural integrity of proteins and nucleic

acids. They will appreciate the laws of thermodynamics in living systems and understand the

conversion of food energy to chemical energy by biological oxidation processes.

Recommended Books:

L Lehninger, Principles of Biochemistry, David L. Nelson, Michael M. Cox Publisher: W.H. Freeman

2. Biochemistry, 4e Edition- Donald Voet, Judith G. Voet. - Publisher John Wiley & Sons'

3. Biochemistry- Satyanarayana.U and chakrapani.U, Books & Allied Pvt. Ltd.

Head, -Chenristry
Bhavan's nanda Colle

CHAIRMAN
Board of Studies in Biochemistry

Osmania UniversitY,

I|Y0ERAEA0-500 00r" '

A)^i ,fu,
6

Sainikpurl. Secunderabad-500
ge
094

d^ffurl/



1

J^i

B.Sc. CBCS Biochemistry syllabus (wef.2016-17)

Semeter II Practicals P-II Biochemical preparations 30 hrs (2hrs/week)

Obiectives:

. To determine the absorption maxima of colored compounds and macromolecules.

. To isolate and identiff macromolecules from natural sources.

1. Absorption maxima of colored substances-p-Nitrophenol, Methyl orange and KMnoa

2. Absorption spectra of protein-BSA, nucleic acids- Calf thymus DNA.

3. Isolation and identification of cholesterol from egg yolk.

4. Isolation and identification of starch from potato,

5. Isolation and identification of albumin from egg white.

6. Isolation and identification of casein from milk.

T.lsolation and identification of glycogen from liver.

8. Quantitation of glycine by formoltitration method.

Outcomes:

Studentswill learn the concept of absorption maxima of various compounds for their
identification. They also learn various isolation procedures of macromolecules from natural

sources by using different principles.

Recommended Books:

1. Experimental Biochemistry-A student companion-BeeduSashidhar Rao and VijayDeshpande.

2. Laboratory Manual in Biochemistry- Jayaraman, J. Wiley Eastern

rl
iiea d, S ii1-(; t 1r,1.,, r.. 

'tllhayan's Vive kanalllla i;ct
i "r:

::- ainikpurl, Securlrlera h.rt i j - ii {-l i.J
!lt;
1)rj,,t

okerr"{

-t



t

B.Sc. CBCS Biochemistry syllabus (wef.20l--l-- rf)

emester-Ill Pa r- III En molo h

60hrs (4hrs/week)
Obiectives:

. To know the nature of enzymes, factors affecting enzyme activity and basics of enzyme kinetics.
o To know the concept of enzryme catalysis and regulation and its application in industry.
o To leam about carbohydrate metabolism in plants and animals.
o To understand the significance of tipid metabolism in relation to human health.

Unit I: - Enzymes 15 hrs
Introduction to biocatalysis, differences between chemical and biological catalysis lhr

Nomenclature and classification ofenzymes. 2hrs

Enzyme specificity. Active site. lhr

Principles olenergy ofactivation, transition state. 2hrs

Definition ofholo-enzyme, apo-enzyme, coenzyme, cofactor. thr

Fundamentals ofenzyme assay, enzyme units. lhr

Factors affecting the catalysis - substrate concentration, pH, temperature. 2hrs

Michaelis-Menten equation for uni-substrate reaction (derivation not necessary),

Lineweaver- Burke plot, Significance of Km and Vma,( 2hrs

Enzyme inhibition- irreversible and reversible, types ofreversible inhibitions - competitive, non-

competitive and uncompetitive. 3hrs

Unit-II:- Enryme Catalysis 15 hrs

Mechanism ofenzyme action with examples - acid-base catalysis, covalent catalysis, electrostatic

catalysis, and metal ion catalysis. 4hrs

Regulation ofenzyme activity- allosterism and co-operatitvity, Glutamine synthetase as an

allosteric enzym". 3hrs

Covalent modulation - covalent phosphorylation of phosphorylase. lhr

Zymogen activation- activation of trypsinogen and chymotrypsinogen. thr

Isoenzymes (CK, LDH) and Ribozyme. 2hrs

Multienzyme complexes (PDH). I hr

2Immobilized enzymes

lhr

"lul
ananda CoI00{)

CHAIR},{AN
Board oJ Studies in Biochemistry

0smania University,
HYDERABAO.5OO OO7.
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B.Sc. CBCS Biochemistry syltabus (wef.20l]-lB)

Unit III: - Carbohydrate Metabolism

Concept of anabolism and catabolism

Glycolytic pathway, energy yield,Fate of pyruvate - formation of lactate and ethanol,

Pasteur effect

Citric acid cycle,regulation, energy yield, amphipathic role.

Anaplerotic reactions

Glycogenolysis and glycogenesis.

Pentose phosphate pathway

Gluconeogenesis.

Photosynthesis - Light and Dark reactions, calvin cycle, c4 pathway.

15 hrs

lhr

Unit lV: - Lipid Metabolism t5 hrs

catabolism of fatty acids (B- oxidation) with even numbers 2hrs

catabolism of fatty acids with odd number of carbon atoms lhr

Ketogenesis. thr

de novo synthesis of fatty acids, elongation of fatty acids in mitochondria and microsomes 3hrs

Biosynthesis and degradation of triacylglycerol 2hrs

Biosynthesis and degradation of lecithin lhr

Biosynthesis and regulation of cholesterol metabolism 2hrs

Role of HDL,LDL, and Very-low-density lipoprotein (VLDL) and cholesterol levels in body

3hrs

Outcomes:

Students will be able to understand the basic concepts of enzyme function, specificity and their importance
within a living cell. They will correlate the structural features of enzyme to its catalytic activity.They
understand the importance of fine regulation of metabolic reactions in maintenance of cellular homeostasis.

Recommended Books:
1. Lehninger, Principles of Biochemistry, David L. Nelson, Michael M. Cox Publisher: W.H. Freeman

2. Biochemistry- Satyanarayana.U and Chakrapani.U, Books & Allied Pvt. Ltd.
3..Principles of Biochemistry: General Aspects- Smith, E. L., Hill, R.L. Lehman, I.R. Lefkowitz, R. J. Handler, P.,

and White, A. McGraw- Hill.

J
hemlstry

ts kananda Co.llege

3hrs

2hrs

lhr

2hrs

2hrs

thr

3hrs

Board of Studies in BiochemistrY
Osmania UniversitY, .i
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B.Sc. CBCS Biochemistry syllabus (wef.201-l-1 8)

Semester-Ill Practicals- P-III Ouantitative analJsis & Enzvmoloey 30 hrs (2hrs/week)

Obiectives:

o To estimate sugars quantitatively.
o To isolate and determine the activity of enzymes from different sources.
. To study the effect of temperature and pH on enzyme activity.

l. Estimation of reducing sugars by DNS method.

2. Estimation of total sugars by anthrone method.

3. Estimation of Fructose by Roe's resorcinol method

4. Assay of amylase.

5. Determination of achromic point of salivary amylase.

6. Assay of catalase.

7. Assay of phosphatase

8. Determination of optimum temperature for amylase.

9. Determination of optimumpH for phosphatase

Outcomes:

Students will be able to estimate sugars colorimetricallyand gain preliminary training of handling enzymes
for further work. They leam to isolate enzymes by specific procedures and apply different assay
conditions.

Recommended Books:

l. Experimental Biochemistry-A student companion-BeeduSashidhar Rao and VijayDeshpande.
2. Enzyme Assays- A practical Approach: Eisenthal, R and Dawson,M.l., IRL Press.
3.Biochemical Methods- Sadasivam,S and Manickyam,A. New Age Intemational Publishers.

1A-
Head, lstry

Bhavan,s Vivekanirncla L
C!iAi ?,.trisI'{

of Studies in BiochemistrY

0smania UniversitY,
Sarnikpu rl" Secunderabad-SOU 
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B.Sc. CBCS Biochemistry syllabus (wef.20l6-17)

\_--/

Objectives:

o To leam the composition ofdifferent cells in blood.
o To analyze the normal and abnormal constituents ofurine qualitatively.
. To determine the blood glucose by diflerent methods.
o To know the clinical significance ofESR and PCV.

Unit I: Diagnostics Methods Used for Analysis of Blood and Urine (15 hrs)

l.Blood compositionand Preparation of blood smear.

2.Differential Leucoc).te Count (DLC) using Leishman's stain

3. Platelet count using haemocytometer.

4. Erythrocyte Sedimentary Rate (ESR).

5. Packed Cell Volume (PCV).

6.Testing of blood glucose usingclucometer/Kit.

7.HbA1c estimation.

8.Physical characteristics of urine.

9.Normal constituents of urine.

10. Abnormal constituents of urine.

\- Unit II: Practicals (15 hrs)

Outcomes:

Students will be able to clinically assessvarious blood/urine parameters for diagnosis of diseased

conditions and apply the acquired knowledge in clinical laboratories.

Recommended Books:

I

.!l-

l. 'ltxtbook of Medical Laboratory Tcchnology:Godkar P.B. and Godkar D,P.2"dEdition, Bhalani Publishing House

2. Textbook ofMedicalPhysiology: Gu),ton A.C. and HallJ,E,, Saunders Publications
3. Lab Manual on Blood Analysis and Medical Diagnostics: Prakash, G. (2012) S Chand and Co ltd.

4. Manual of laboratory techniques;N Raghuramulu, K Madhavan Nair, S Kalyanasundaram., National
Nutrition,Hydearabad,

Institute of

__b
Head, DePt. ot Bio"ChcmlsirY

Bhavan's Viv P lt r.rrri! '^'rr'(ll
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0smarria UniversitY'

HY0EMtsA0'500 007'

J llutt

SEQ-I Medical Diasnostics 30 hrs( 2 hrs/week)

&^Jw"/



l)-

B.Sc. CBCS Biochemistry syllabus (rref.201*.1 9)

Semester-IV Paper IV

Biochemical Technio ues and Metabolism of Amino acids and Nucleotides 60hrs(4hrs/week)

Unit I: - Amino Acid Metabolism lShrs

General reactions of amino acid metabolism- transamination, decarboxylation & deamination 2h

Urea cycle and its regulation. 2hrs

Catabolism ofcarbon skeleton of amino acids- glycogenic and ketogenic amino acids.

Metabolism of Glycine, Serine, Aspartic acid and Methionine.

Metabolism of Phenylalanine and Leucine.

Biosynthesis of creatine.

Nitrogen cycle - Biological nitrogen fixation.

Inbom errors of aromatic and branched chain amino acid metabolism.

UnitII: - Nucleotide metabolism

Biosynthesis and regulation ofpurine nucleotides(de novo and Salvage pathways).

Biosynthesis and regulation pyimidine nucleotides(de novo and Salvage pathways)

Allosteric regulation of Aspartate Transcarbamoylase (ATCase).

Catabolism of Purines and Pyrimidines.

Biosynthesis of deoxyribonucleotides- Ribonucleotide reductase.

Thymidylate synthase and it's significance.

Disorders of nucleotide metabolism- Gout, Lesch- Nyhan syndrome.

Biosynthesis and de$adation ofHeme and Porphyrins.

2hrs

2hrs

3hrs

lhr

B

2hrs

lhr

15h rs

2hrs

2hrs

thr

3hrs

2hrs

thr

thr

3hrs

Board of Studies in Biochemistry
Osmaala Universlty,

HYPFMFAD'500 007. ri

Sa

Obiectives:

o To understand the biosynthetic and degradative pathways ofnitrogenous compounds.
o To study the metabolic disorders related to amino acid and nucleotide metabolism.
o To leam the basics ofnitrogen cycle and biological nitrogen fixation.
r To understand various techniques involved in thestudy ofbiomolecules.

0l^,juu,t/'gHAIRMAN
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B.Sc. CBCS Biochemistry syllabus (wef.201618)

Unit III: - Biochemical Techniques - I

Methods of tissue homogenization (Potter-Elvejham, mechanical blender,

sonicator&enzymatic)

Principle and applications of centrifugation techniques- differential, density gradient.

Ultra-centrifu gation- preparative and analytical.

Principles and applications of - paper & thin layerchromatographic techniques.

Principle and applications of gel filtration chromatography.

Principle and applications of ion- exchange chromatography.

Principle and applications of affinity chromatography.

Peptide sequencing and mapping.

Unit IV:- Biochemical Techniques - II 15 hrs

Electrophoresis - principle and applications of paper, polyacrylamide (native and SDS)

Principle and applications of agarose gel electrophoresis.

Principle of lsoelectric focusing.

15hrs

lhr

2hrs

3hrs

lhr

2hrs

2hrs

2hrs

2hrs

2hrs

2hrs

lhr

Colorimetry and Spectrophotometry - Laws of light absorption - Beer-Lambert's law.
UV and visible absorption spectra, molar extinction coefficient. 3hrs

Biochemical applications of spectrophotometer. 3hrs

Principle of fluorimetry. lhr

Tracer techniques: Radioisotopes, units of radio activity, half life, p and y- emitters. lhr

Use of radioactive isotopes in biology. Principle of autoradiography. 2hrs

Outcomes:
Students will be able to understand the significance of metabolic pathways involved in nitrogenous
compounds and correlate with their genetic disorders. They will be able to assess and apply different
techniques according to the sample and purpose of experiments. They improve their analytical skills and

apply them in research.
Recommended books:
l. Principles and techniques of practical Biochemistry- Wilson , K and Walker, J. Cambridge Press.

2. The Tools of Biochemistry- Cooper ,T.G. John Wiley & Sons Press.

3. Physical Biochemistry- Friefelder, D.W.H.Freeman Press.

4. Analytical Biochemistry- Holme.D.J. and Peck.H., Longman.
5. Biophysical Chemistry: Principles and Techniques -Upadhyay A., Upadhyay K and Nath. Himalaya Publishing

House.

6.Lehninger Principles of Biochemistry, David L. Nelson, Michael M. Cox Publisher: W.H. Freeman

CHAIRMAN
Soard ol Studies in Biochemistry

Osmania University, , ._
HY0ERA8A0.500 007.

I t,A,J)l*"V1,'ffirY
B n avan's Vivekana nd a C-o.! t-e gP

xi 
^ 
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B.Sc. CBCS Biochemistry syllabus (wef.201&19)

Semester- IV Practi cals P-IV Ouantitative Analvs is and Biochemical Techniques
30 hrs (2hrs/week)

. To leam methods for quantitation ofamino acids and proteins.

. To leam different techniques for separation of biomolecules.
o To leam graphical representation ofthe data and its analysis.

l. Estimation of amino acid by ninhydrin method.

2. Estimation of protein by Biuret method.

3. Estimation of protein by Lowry method.

4. Separation ofplant pigments by TLC.

5. Separation of amino acids by paper electrophoresis.

6. Demonstration of SDS-PAGE.

7. Separation of amino acids by paper chromato$aphy.

8. Determination of ion exchange capacity ofa resin by titrimetry

9. Gel filtration chromatography.

10. Data anaylsis.

Outcomes:

Students will be able to analyzeamino acids and proteinsquantitativelyby different methods. They will be

able to perform different chromatographic and electrophoretic techniques used to separate various

biomolecules. They gain the ability to interpret the data gaphically and statistically.

Recommended books;

LExperimental Biochemistry-A student companion-BeeduSashidhar Rao and VijayDeshpande.

2.An Introduction to Practical Biochemistry-Plummer,D.T. Tata McGraw -Hill.
3. Introductory Practical Biochemistry (ed) Sawhney,s.K.Randhir Singh-Narosa Publications House
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B.Sc. CBCS Biochemistry syllrbus (wef.2016 I 7)

. To leam the significance of food and nutrients.

. To understand the nutritive value ofdifferent foods

. To learn about lood additives and food allergens.

(15 hrs)

l. Food as source ofnutrients, functions offood. Relationship between food, nutrition and health.

2. Basic food groups and food pyramid.

3. BMI (Body mass index) and nutritional status.Glycemic index.

4 Nutritive value of Foods: cereals, legumes, nuts and oil seeds, milk and milk products, egg and egg

products, meat, fish, vegetables and fruits.

5. Anti nutritive factors.

6.Trans fatty acids in food substances.

6. Common approved food additives.

7. Food ailergens.

8. Food Laws and standards.

Unit II: Practicals (15 hrs)

Students will be able toknow the importance of different foods and nutrients. They will apply theoretical
information about the nutritive value of foods for dietary consumption. They develop an awareness about
the common food additives and allergens in daily consumption.

Unit I

\

t
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Head, DoP t. o, Bio

Bhavan'E Vivekananda Cotlego

CI]AIRI{AN
f:,lard of Sti.rdies in Biochemistry

0smania UniversilY,

Ltd.pub

ciinil'6rrrl Socrrnd0t abed.600 se,1

SDC-2 Basics of Food and Nutrition 30 hrs (2 hrs/week)

Obiectives:

l. Calculation of BMI.
2. Identification of food sources for various nutrients using food composition tables.
3. Record diet ofselfusing24 hour dietary recall and its nutritional analysis.
4. Determination of moisture content.
5. Colorimetric determination of crude protein (Kjeldahlnitrogen)
Outcomes:

Recommended Books:
l. Nutritive Value of Indian foods: C Gopalan, BV Rama Sastri, S C Balasubramanian, National Institute of

Nutrition, Hyderabad.
2. Food science: B. Srilakshmi, New Age Publishers,2002
3. Food Chemistry: Meyer, New Age, 2004
4. Food Processing Principles and Applications: Ramaswamy H and Marcotte M,2009, CRC, Press

5. Principles ofFood Chemistry: Deman JM, 2007, 3'ded.springer.
6. Essentials ofFood and Nutrition:.Swahinathan.. Bangalore Press.

7. Experimental Bioohemistry- A student companion, Sashidhar Rao B and Deshpande V.IK Intemational (P)

ct^D"*/



Semester-V -Theory- Paper - V Phvsiolow and Clinical Biochemistry 45hrs (3hrs/week)

o To understand an integrative approach to the organization and the functions of the endocrine
system.

o To understand the role ofhormones in the maintenance ofbody homeostasis.
o To gain knowledge about the physiology of various body organs and their functional tests.
o To understand the relationship of clinical biochemistry in health and disease.

Unit I: - Endocrinology 12 hrs

Organization of endocrine system. Classification of hormones. lhr

Mechanism ofhormonal action - signal transduction pathways for adrenalin, glucocorticoids
and insulin. 2hrs

Outlines of chemistry, physiological role and disorders of pituitary and hypothalamic
hormones. 2hrs

Outlines of chemistry, physiological role and disorders of hormones of gonads *O O,u".roin,

Outlines of chemistry, physiotogical role and disorders of pancreatic hormones.

Outlines of chemistry, physiological role and disorders of thyroi<i and parathgoid

hormones.

Outlines of chemistry, physiological role and disorders of adrenal hormones

Introduction of gastrointestinal hormones.

Unit II: - Physiology

Digestion and absorption of carbohydrates, lipids and proteins

Composition ofblood. Hemogtobin and transport ofgases in blood (oxygen and CO)'

Heart - structure ofthe heart, cardiac cycle, cardiac factors controlling blood pressure.

Muscle - kinds of muscles, structure of myofibril, organization of contractile proteins and

mechanism of muscle contraction'

2hrs

2hrs

thr

lhr

11-hrs

lhr

2hrs

2hrs

0*rry'*
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

Obiectives:

ilM-
2hrs



B.Sc. CBCS Biochemistry syllabus(wef.2Ol8-19)

Nervous system - structure of neuron, resting potential, action potential, propagation of nerve

impulse, synapse, synaptic transmission, excitatory and inhibitory neurotransmitters. 2hrs

Physiology of vision - pigments and visual cycle. 2hrs

Unit III: - Clinical Biochemistry llhrs

Plasma proteins in health and disease. 2hrs

Composition of blood and coagulation of blood. 2hrs

Disorders of blood coagulation (haemophilia). Types of anemias, Haemoglobinopathies-sickle

cell anemia and thalassemias. 2hrs

Disorders of carbohydrate metabolism - hypoglycemia, hyperglycemia, glycosuria, renal

threshold value. Diabetes mellitus - classification, glucose tolerance test (GTT), diabetic

ketoacidosis' 2 hrs

Disorders of lipid metabolism- plasma lipoproteins, lipoproteinemias, fatty liver

hypercholesterolemia, atherosclerosis. 3hrs

Unit lV:-Organs & Functional tests 11 hrs

Structure and functions of the liver. Liver diseases - jaundice, hepatitis, cirrhosis. 2hrs

Liver function tests- conjugated and total bilurubin in serum, albumin: globulin ratio, hippuric

acid and bromsulphthalein tests. Serum enzymes in liver diseases- SGPT, GGT and alkaline

phosphatase. 2hrs

Kidneys - structure of nephron, urine formation, normal and abnormal constituent s of urine. 2hrs

Biological buffers. Role of kidneys in maintaining acid-base and electrolyte balance in the body.

2hrs

Renal function tests - creatinine and urea clearance tests, phenol red test. lhr

Biochemical tests for the diagnosis of heart diseases - HDL/LDL cholesterol, SGOT, LDH, CK,
C-reactive protein, cardiac troponins. 2hrs

v
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

Outcomes:

Students will be able to appreciate the importance of hormonal regulation on various metabolic
pathways in diseased conditions. Learning physiology and organ function tests enable them to
apply the knowledge for diagnostic purposes in health and disease and enable them to interpret
the results.

Recommended books:

l. Textbook of Biochemistry and Human Biology- Talwar, G.P. and Srivastava. L.M., Printice Hall of India.
2. Human Physiology- Chatterjee.C.C, Medical Allied Agency.
3. Mammalian Biochemistry - White, A. Handler, P. and Smith, E.L.McGraw - Hill.
4. Textbook of Medical Biochemistry- Chatte{ee M.N and Shinde.& Jaypee Brothers Medical Publishers.
5. Harper's Illustrated Biochemistry - Murray, R.K., Granner.D.K. & Rodwell,V.W., McGraw-Hill
6.Biochemistry - Satyanarayana. U and Chakrapani. U, Books & Allied PW. Ltd.
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B.Sc. CBCS Biochemistry syllabus(wef.20l8-19)

Semester-V Practicals P-V Clinical Biochemistrv 30 hrs (2 hrs/week)

Obiectives:

. To analyze various parameters of blood.
o To analyze different biochemical parameters in serum and urine.

l. Estimation of hemoglobin in blood.

2. Totalcount - RBC and WBC. Differentialcount.

3. Urine analysis for abnormal constituents like albumin, sugars and ketone bodies.

4. Estimation of urinary creatinine.

5. Estimation of blood urea.

6. Estimation of serum total cholesterol

7. Determination of serum alkaline phosphatase activity.

d:' Oetermination of SGOT and SGPT activity.

'1. ,,, ., ,

Estimation of blood glucose by GOD/POD method.9

l0 Demonstration of serum proteins by agar gel electrophoresis

Outcomes:

Students will be able to analyze various parameters of blood, serum and urine and apply the
results for diagnostic purposes in health and diseased conditions. They gain technical skill to
adapt to diagnostic labs.

Recommended books:

l.Practical Clinical Biochemistry- Varley,H. CBS Publishers.
2. Practical Clinical Biochemistry- Methods and Interpretations- Ranjna Chawla- Jaypee.
3. Manipal Manual of Clinical Biochemistry-Shivande Naik,B- Jaypee Brother medical Publications,New Delhi.
4. Laboratory manual in practical biochemistry- T.N.Pattabhiraman
5. Experimental Biochemistry: a Student Companian-Sashidhar Rao, B and Deshpande,V.lK International

(P) LTD Pub.

r-l
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B.Sc. CBCS Biochemistry sylla bus(wef.20l8- l9)

Semester-V- Theorv-PaDer-VI Microb iolow. Genetics and rDNA Technolosv
@lective - 1) 45hrs (3hrs/week)

Obiectives:

o To leam the different types ofrnedia and their use in isolation and cultivation of bacteria
o To leam life cycles ofviruses.
o To understand the basics of Mendelian and Non Mendelian inheritance.
o To understand various tools, techniques and applications of rDNA technology.

Unit I: - Microbiology ll hrs

Classification of microorganisms - prokaryotic and eukaryotic microorganisms. lhr

Isolation and cultivation ofbacteria. Selective and enriched media. lhr

Bacterial growth curve and kinetics ofgrowth. lhr

Batch, continuous and synchronous cultures. lhr

Gram's staining: Gram positive & Gram negative bacteria, motility & sporulation. 2hrs

Structure and composition ofviruses. lhr

Isolation and cultivation ofbacterial plaques. lhr

Lytic and lysogenic life cycle of ), phage. 2hrs

Life cycle of TMV and Retro virus (HIV). lhr

Unit II: - Genetics 1l hrs

Basic concepts of Mendelian inheritance (Mendel's work, Monohybrid & Dihybrid cross) 2hrs

Non-Mendelian inheritance: Extra chromosomal inheritance (Paramecium). lhr

Matemal inheritance (Coiling in snails). , lhr

Importance of meiosis in heredity. I hr

Sex linked inheritance. X-linked recessive inheritance (Color blindness) lhr

Polygenic inheritance (lntroduction to quantitative traits). lhr

Mutations: spontaneous/induced, forward/reverse, transition/transversion, silent, missense,

nonsense & frame shift mutations. Mutageds- physical and chemical. 4hrs
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B.Sc" CBCS Biochemistry syllabus(wef.2O I 8- 19)

Unit IV:-Recombinant DNA technology-Il 12 hrs

Isolation and sequencing of cloned genes - colony hybridization, nucleic acid hybridization.lhr

Hybrid released translation (HRT) and hybrid arrested and released translation (HART) using

reporter genes [B- galactosidases, green fluorescent proteins (GFP) 3hrs

Polymerase chain reaction- Principle and applications. thr

Outlines of blotting techniques-Southern, Northern and Westem. 2hrs

Applications of gene cloning- production of insulin and human growth hormone. lhr

Production of Bt cotton and edible vaccines. 2hrs

Introduction to Bioinformatics- definitions of proteomics and genomics. Gene bank, NCBI,

DDBJ, Swissprot, PDB. Sequence alignments- BLAST and FASTA. 2hrs

:,. ..

tq

Unit III: - Recombinant DNA technology-I 11 hrs

Outlines of cloning strategies. lhr

DNA sequencing- Maxam Gilbert and Sanger's methods. 2hrs

Tools of r-DNA technology: Enzymes- Restriction endonucleases, ligase, phosphatases, reverse

transcriptase, polynucleotide kinases, terminal transferase nucleases-Sl and RNAase H. 2hrs

Restriction mapping. thr

Cloning vectors - Plasmids, Ti plasrnids, Cosmids, 1, phages, shuttle & expression vectors.3hrs

Host- E.coli, Sacchromyces cereviciae, Agrobacterium tumifaciens. lhr

Construction of oDNA and genomic libraries. lhr
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

The students will be able to understand the maintenance of cultures, on selective media to
differentiate between useful and pathogenic bacteria. They understand the sigrificance of
hereditary and variation and able to linkup with genetic diseases. They gain knowledge on basics
of rDNA technology in production of impotunt biotechnological products and apply that for
further progress in the same field.

Recommended Books:
l. Microbiolory- Prescott.L.M., Harleyj p & Klein.D.a, McGraw -Hill.
2. Microbiologr- Pelczar Jr., M.J., Chan.E and Krieg .N .R., Tata McGraw-Hill.
3. hinciples of Genetics- Snustad and Simmons.
4. Principles ofGenetics- Anthony J.F. Griffiths, Jefferey H.Miller, David. T. Suzuki, Richard L.

Lewontin, William. M. Gelbart. W.H.Freeman.
5. Concepts of Genetics- William S. KIug and Michael R. Cummings.
6. Principles of Gene Manipulation- An Introduction to GE- Old ,R.V. and Primrose, S.B.Blackwell

Sci Pub.

7. Instant Notes -Bioinformatics-Westhead et a/.,ViVa Book (P) Ltd.
8. Introduction to Bioinformatics- Attwood T.K and Parry-Smith, D.J.Pearson Education.
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Semester-V Pra cals P-VI Microb ioloov. Genetics and rDNA technologv
(Elective - 1) 30 hrs (2hrs/week)

o To isolate pure cultures.
. To solve problems related to monohybrid and dihybrid crosses.
o To use bioinformatics tool to perform sequence alignment ofproteins
. To demonstrate restriction digestion.

l. Preparation ofculture media and sterilization methods.

2. Isolation ofpure cultures: (i) Streak plate method. (ii) Serial dilution method.

3. Gram staining.

4. Motility of bacteria by hanging drop method.

5. Bacterial growth curve.

6. Problems in monohybrid crosses.

7. Problems in dihybrid'crosses. .

8. Sequence alignments of insulintsSA with other proteins using BLAST and FASTA

9. Reslriction Digestion- l, DNA with any two restriction enzymes.

Outcomes:

Students will be able to isolate pure cultures and identify the isolate by gram staining. They will
be able to understand the inheritance oftraits by Mendel's laws. They apply bioinformatics tools
to retrieve, analyze, annotate the data from databases.

Recommended Books / web site:
l. Biotechnologl: A Laboratory Project ln Molecular Biology- Thiel,Bissen And Lyons.Tata

Mcgraw-Hill.
2. Methods In Biotechnology-Hans-Peter Schmauder.Taylor &Francis.
3. Laboratory Experiments ln Microbiologr- Gopal Reddy,M. Reddy,M.N. Sai Gopal D. V.R And

Mallaiah,K.V.
4. Practical Microbiology- Dubey,R.C And Maheshwari ,D.K.S Chand & Co.

5. lttps://www.ncbi.nlm.nih.govl: https://www.embl.orgi

2l

B.Sc. CBCS Biochemistry syllabus(wef.20l8-19)

Obiectives:
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

heo -Pa lo and Biotechno
(Elective - 2) 45hrs (3hrs/week)

o To leam the structure and functions ofsub cellular organelles.
o To understand about the different cultirie media. precautions in maintenance ofcultures

and to characterize the'type of cells generated.

r To leam about the steps involved in creation oftransgenic plants and animals.

Unit I: - Cell Biolory

Composition & functions of cell organelles.

Cytoskeleton- Microfi laments, Microtubules & Intermediate fi laments.

Extracellular matrix

Structure of chromosomes. Mitosis and meiosis.

Cell cycle and cell death.

Types ofcancer, morphological changes oftissue and causative agents.

Unit II: Bioinformatics

Introduction to Bioinformatics.

Biological databases.

Concept ofDNA and protein sequence alignment and their importance.

Dot matrix analysis.

Scoring schemes and substitution matrices.

Principles of multiple alignment.

Phylogenetic analysis.

Unit III: Biotechnology-I

Introduction to bioreactor,

Downstream processing.

Animal cell culture methods, media, establishment and maintenance of celI culture.

f'

(rr hrs)

2 hrs

2hrs

lhr

2hrs

2hrs

2 hrs

(11hrs)

lhr

3hrs

lhr

2hrs

2hrs

lhr

lhr

(l2hrs)

thr

2hrs

2hrs
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

Characteristics of normal and transformed cell. .:

Stem cells and tissue regeneration.

Plant cell cultures, callus culture and protoplast fusion.

Biosensors -Principles and applications.

Unit IV: Biotechnology-Il

Bioremediation.

Biogas and biofuel production.

Production of high value therapeutics-
Interferons.

Insulin and ti1;ue plasminogen activator and

lhr

2hrs

2hrs

2hrs

(11hrs)

lhr

2hrs

3 hrs

2hrs

2hrs

lhr

Genetically modified plants and animals and their applications.

Methods of Drug design and delivery.

Introduction to nano biotechnology & its applications.

e

t

Outcomes:
Students will be able to apply the basic understanding of bioinformatics and biotechnology in
learning advanced subject and apply that to various fields of science.

Recommended Books:
l. Molecular Biotechnology- Glick,B.R and Pastemak,J.J.ASM Press.

2. Principles of Gene Manipulation- An Introduction to GE- Old,R.V. and Primrose, S.B.Blackwell
Sci Pub.

3. A Textbook of Biotechnology- Dubey,R.C.S Chand & Co.
4. Gene Biotechnolory- Jogdand. Himalaya Pub House.
5. Instant Notes -Bioinformatics-Westhead et al.,YiYa Books (P) Ltd.
6. Introduction to Bioinformatics- Attwood T.K and Parry-Smith, D.J.Pearson Education.
7 . Introduction to Bioinformatics- Lesk,A.M.Oxford University Press.
8. Cell Biology- Fundamentals and applications- Gupta and Jangir, Agrobio publishers.
9. Cell and Molecular Biolory- E.O.P. De Robertis and E.M.F. DeRobertis Jr, Lippincott Williams

and Wilkins- VIfh Edition. .

10. Cell Biology- S.C. Rastogi, New age Intemational publishers.

23
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

Semester -V Practicals- P-VI Cell Biologv and Biotechnology

@lective -2) 30 hrs (2 hrs/week)

o To leam mitosis and meiosis and to perform karyotyping.
o To identifu different types of cells microscopically.
o To leam the use of bioinformatics to perform alignment of sequences.

The students will be able to select the best method for culturing of prokaryotic cells. By
karyotyping of the human chromosomes, they gain knowledge in identifring genetic diseases.
Using bioinformatics, it enables them to align and compare the databases, to use in research
problems.

Recommended Booksl
l.Intsoductory Pmctical Biochemistry (ed) Sawhney,S.K.Randhir Singh-Narosa Publications House
2. Experimental Biochemistry-A student companion-Beedu Sashidhar Rao and Vijay Deshpande.
3. An lntroduction to Practical Biochemistry-Plummer,D.T. Tata McGraw -Hill.
4. Modem Genetic A-nalysis Anthony JF Griffiths, William M Gelbart, Jeffrey H Miller, and Richard C
l,ewontin. Pub. W. H. Freeman.
5. Principles ofGenetics by Eldon John Gardner, Michael J. Simmons, D. Peter Snustad; John Wiley.

"*,eW;,lol Srudlr! ln Bioclrrlth
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0biectives:

l. Cell fractionation by differential centrifugation.

2. Determination of marker enzyme of mitochondria.

3. Introduction to mitosis & study of mitotic chromosomes.

4. Introduction to meiosis & study of meiotic chromosomes.

5. Identification of Barr bodies from buccal cavity.

6. Karyotping of Human chromosomes.

7. Bioinformatics- Types of Databases.

8. Pairwise alignment - BLAST and CLUSTAL-W

9. Phylogenetic tree construction.

Outcomes:



23
B.Sc Biochemistry (CBCS) syllabus

SEC-3 Automation and Clinical Laboratory Informatics 30 hrs (2 hrs/week)

UNIT I: (15hrs)

1. Introduction to automation.

2. Auto analyzer and types of auto analyzers

3. Components of automation

4. Overview of computerized laboratory information system

5. Computer hardware - central processing unit and peripheral devices

6. Computer software of laboratory diagnostics.

7. Role of microcomputer in the laboratory

8. Computers in laboratory information system

9. Integration of hospital information system (HIS) with the lab information system(LlS)

UNIT II:

Practical demonstration (15hrs)

Recommended Books:

l. Tietz text book of Clinical Chemistry. Carl A Burtis, Ed.R.Ashwood- 2nd edition, W.B Saunders
Company

2. Practical Clinical Biochemistry, Harold Varley,4 th ed. CBS Publishers (1988).
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

GE- I Nutrition anC Health 30 hrs (2 hrs/week)

Obiectives:
o To know the different types of nutrients and their importance.
o To differentiate between macro and micro nutrients.
o To know and plan about a balanced diet based on physical activity.

Unit I: -

l. Nutrients and their functions.

2. Foods and nutrient content (cereals, pulses, nuts, sugar, fats, oils, fruits, vegetables, milk,
eggs, flesh foods and salt).

3. Food groups and food pyramid.

4. Overview of macro and micro nutrient components in the diet (proteins, lipids,
carbohydrates, calcium, iron and iodine, and vitamins).

5. Balanced diet and RDA values of some important nutrients.

Unit II:

6. Effect of processing on nutritive value of foods.

7. Basal metabolic rate (BIvtR) and factors affecting it.

8. Body mass index (BMI) and nutritional status.

9. Obesity and diabetes. Glycemic index.

10. Nutritional requirement in adolescents, pregnant and lactating women.

Outcomes:

Students gain an understanding of different nutrients in the diet and their importance in maintenance

of good health. They conelate the relation between the calorie intake and physical activity for

maintaining good health status.

Recommended Books:

l. Nutritive value of Indian Foods, C.Gopalan, B.V.Rama Sastri, S.C.Balasubramanian, National Institute of
Nutrition.
2. Biochemistry- Satyanarayana.U and Chakrapani.U, Books & Allied Pvt. Ltd.
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B.Sc. CBCS Biochemistry syllabus(wet 2018-19)

25

o To leam the mechanism ofDNA replication in prokaryotes.
o To understand the process oftranscription in prokaryotes and eukaryotes.
. To gain knowledge on translation mechanism in prokaryotes.
o To understand regulation ofgene expression in prokaryotes.

Unit l: - DNA Replication l2hrs

Organization ofgenome in prokaryotes and eukaryotes. 2hrs

Nature and structure ofthe gene. DNA replication- models ofreplication, Meselson-Stahl's
experimental prooffor semi-conservative model. 2hrs

DNA polyrnerases I, Ilandlllof Ecoli. , 2hrs

Helicase, topoisomerases, primase, ligase. 2hrs

Leading and lagging strand of DNA synthesis.

Bidirectional replication model, Okazaki fragments.

Inhib.itors of DNA replication. ,,

Unit II: -Transcription

Transcription - RNA sl,nthesis, RNA polymerases ofprokaryotes.

Promoters, Initiation - sigma factors and their recognition sites.

Elongation - role ofcore errzyme. Termination - rho dependent and rho independent.

RNA polymeras2{ II and III of eukaryotes.

Transcriptional events in eukaryotic m-RNA synthesis.

Post-transcriptional modifications of eukaryotic m-RNA.

Inhibitors of RNA synthesis.

Unit III: - Protein Synthesis

Introduction to protein synthesis- Genetic code.

Deciphering ofgenetic code. Nirenberg's and Khorana's experiments.

2hrs

lhr

lhr

11 hrs

lhr
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B.Sc. CBCS Biochemistry syllabus(wef.20l8-19)

Wobble hypothesis, degeneracy of genetic code.

Protein synthesis -Activation of amino acids (aminoacyl I-RNA synthetases).

Ribosome structure.

Initiation, elongation and termination of protein synthesis.

Post- translational modifications.

Inhibitors of protein synthesis.

Unit IV: - Regulation of Gene Expression

Regulation ofprokaryotic gene expression- induction and repression.

Operon concept and regulatory regions.

Lac operon, catabol ite repression.

Tryptophan operon and attenuatiorL

Dual promoters - Galactose operon ofyeast.

Epigenetics - definition, DNA methylation and trinucleotide repeat expansion

thr

lhr

lhr

3hrs

thr

lhr

1l hrs

lhr

thr

2hrs

2hrs

2hrs

3hrs

Outcomes:

Students will be able to appreciate the flow of genetic information and gene expression within a

living cell. Leaming the molecular events of DNA replication, transcription and translation helps
them to connect and compare the normal and abnormal functions of the cell at various
conditions. Gene expression regulation studies enable them to understand the adaptability of
genetic material to quickly adjust to the changing environment.

l. Molecular biolog5r- Freifelder.D. Naroasa Pub.House.
2. Genes VIII- Lewin. B, Oxford University Press.

3. Molecular Cell Biology- Lodish, H., Berk, A., Matsudair4 P., Kaiser,C.A., Krieger,M.Scott M.P., Zipursky,S.L
and Samell, Freeman & Co.
4. Lehninger Principles of Biochemistry, David L. Nelson, Michael M. Cox Publisher: W.H. Freeman

5. Molecular Biology of Cell- Alberts, B. Bray, D. Lewis, J. Raff, M. Roberts, K and Watson, J. D. Garland

Publishing.
6. Biochemistry, 4e Edition- Donald Voet, Judith G. voet. - Publisher John Wiley & Sons.
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B.Sc. CBCS Biochemistry syllabus(wef.20 I 8- 19)

Semester - YI Practicals P-VII Molecular biolosy 30 hrs (2hrs/week)

Obiectives:

o To separate nitrogenous bases and nucleic acids.
o To isolate DNA and determine its purity.
o To determine DNA and RNA quantitatively.

l. Separation of Purines and Pyrimidines by paper chromatography.

2, Isolation of DNA from onion/liver/coconut endosperm.

3. Isolation of Chromosomal DNA from E.coli.

4. Determination ofpurity of nucleic acids by UV-spectrophotometric method.

5. Estimation of DNA by diphenylamine method.

6. Estimation of RNA by orcinol method.

7. Estimation of DNA and RNA by Spectrophotometric method.

8. Agarose gel electrophoresis of nucleic acids and visualization by methylene blue staining.

9. Effect of temperature and ionic strength on DNA.

Outcomes:

Students will be able to apply different analytical methods to isolate, separate and determine
nitrogenous bases and nucleic acids. They will be able to select the best procedure based on
requirement.

Recommended books:

l. Experimental Biochemistry: a Student Companian-Sashidhar Rao, B and Deshpande,V.IK Intemational (P) Lm
Pub.
2. Biochemical Methods- Sadasivam,S and Manickyam,A. New Age International Publishers.

3. An Introduction to Practical Biochemistry-Plummer,D.T. Tata McGraw -Hill.
4. lntroductory Practical Biochemistry (ed) Sawhney,S.K.Randhir Singh-Narosa Publications House.

5. Laboratory Manual in Biochemistry- Jayaraman, J. Wiley Eastern.

{f
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

Semester-Vl -Theory- Paper - VIII Immunology and Nutrition
(Elective - 1) 45hrs (3hrs/week)

o To understand the structural features of components and functions of immune system,
o To understand various types of antigen antibody reactions and immunodiagnostic

methods.
o To understand the significance of balanced diet, calorific and RDA values of different

nutrients.
o To understand the requirement and importance ofvarious vitamins and minerals in body

function.

Unit I: - Immunolory-I 12 hrs

Organization of immune system, Organs and cells of immune system. 2hrs

Innate and acquired immunity. lhr -

Cell mediated & humoral immunity, activation of T& B - cells. 2hrs

Classification and structure of immunoglobulins. Structure oflgG 2hrs

Epitopes / antigenic determinants. Concept ofhaptens. Adjuvants. 2hrs

Theories ofantibody formation- clonal selection theory. lhr

Monoclonal antibodies by hybridoma technology and their applications. 2hrs

Unit II: - Immunology-Il 11 hrs

Antigen-antibody reactions - agglutination, immunoprecipitation, immunodiffusion. 3hrs

Blood group antigens. lhr

Immunodiagnostics-RlA, ELISA. thr

Vaccines and their classification. Traditional vaccines-live and attenuated, toxoids. Modern

vaccines - recombinant and peptide vaccina. 2hrs

Outlines of hypersensitivity reactions and autoimmune diseases. 2hrs

Fundamentals of graft rejection and MHC proteins. 2hrs

,i;,t1i;.*n '
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

Unit III: - Nutrition

Balanced diet.

Sources of complete and incomplete proteins. Biological value ofproteins
Role of essential fatty acids in human nutrition.

Calorific values of foods and their determination by bomb calorimeter. BMR and factors

affecting it. Specific dynamic action offoods. 2hrs

Energy requirements and recommended dietary allowance (RDA) for children, adults, pregnant

and lactating women. thr

11 hrs

2hrs

lhr

Undemutrition- Kwashiorkar, Marasmus and PEM lhr

Ovemutrition-Obesity and metabolic disorders. thr

Sources and shelf-life of foods. Nutritive value of Indian foods. 3 hrs

Unit IV: - Vitamins and Nutrients llhrs

Water soluble vitamins- Sources, structure, biochemical roles, coenzyme forms and deficiency

disorders of Thiamine, Riboflavin, Niacin, Pyridoxine, Biotin, Pantothenic acid, Cobalamin,

Folic acid and Ascorbic acid. 5 hrs

Fat soluble vitamins- Sources, structure, biochemical roles, deficiency disorders of-Vitamin A,
D, E and K. 3hrs

Introduction to neutraceuticals, probiotics and functional foods. lhr

Macro and micronutrients Ca, Mg, Fe, l, Cu, Mo, Zn, Se and F. 2hrs

Outcomes:
Students will gain knowledge on basic mechanisms, distinctions and functional interplay of
innate and adaptive immunity. They develop a comprehensive and practical understanding of
basic immunological principles involved in clinica! and applied science and use them for
diagnostic purposes. They apply the importance of various nutrients and nutrition in daily life
and maintenance of proper metabolism.
Recommended books:

l. Immunology- Tizard,l.R. Thomson Press.

2. Kuby Immunology- Kindt.T.J., Goldsby.R.A and Osborne .8.A., Freeman & Co.
L Roitt's Essential Immunology- Roitt.i.M and Delves.Pj., Blackwell Science.
4. Immune Svstem- Parham., Garland Publishing.
5. texlbook ofNurition- Bamji,Pralhad Rao and Reddy v . Oxlord & IBH publishers.
6. Foods: !'acts and principle- Shakuntala and Shadir.ksharowamy, Wiley Ester press.

7- Essentials of Food aod Nutrition- Srvaminathan . Itl. Bangalore press_

o

o
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

Semester - VI Practicals P-V[I Immunolosv and Nutrition

(Elective-1)30 hrs (2 hrs/week)

obi ectives:

o To learn the quantitation of minerals and vitamins in different foods.
o To learn methods for the determination ofquality offat.
r To leam various immunological techniques.

1. Estimation of calcium from milk/water by titrimetry.

2. Estimation of iron in apple juice by phenanthroline method.

3. Estimation of vitamin C from citrus fiuits by 2, 6 -dichlorophenol indophenol method

4. Determination of iodine value of oil.

5. Determination of acid value of oil.

6. Determination of blood group and Rh typing.

7. Visualization of antigen antibody reactions (Ouchterlony technique).

8. Demonstration of ELISA

9. Demonstration of Dot-blot.

Outcomes:

Studen6 will be able to analyze various nutrients in the food and determine the quality of fat. They gain

knowledge of immunodiagnostic tests.

Recommended books:

l. Lab manual In Biochemistry, Immunology and Biotechnology-Arti Nigam and Archana Ayyagari- Tata

McGraw -Hill New Delhi.
2. Experimental Biochemistry: a Student Companian-Sashidhar Rao, B and Deshpande,V.IK Intemational

(P) LTD Pub.

JJa)
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

Pa VIII B
(Elective - 2) 45hrs (3hrs/week)

Obiectives:

o To understand the fundamentals of biostatistics and data presentation.
. To learn the molecular diagnostic techniques for identifying genetic disorders.
o To leam the collection and composition of various biological samples with reference

values.
o To understand the role of different hormones in obesity and starvation.

Unit I: Biostatistics

Introduction to biostatistics

Mean, Median, Mode, Range

Variance, Standard deviation

Graphical methods to depict data- histograms, bar plots, pie charts, line graphs

Correlation coeffi cient and regression analysis

Unit II: Clinical Diagnosis - I

I thrs

2hrs

2hrs

2hrs

3hrs

2hrs

l2hrs

2hrs

3hrs

2hrs

lhr

2hrs

2hrs

l lhrs

lhr

2hrs

3hrs

lhr

2hrs

2hrs
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v

v
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Specimen collection

Examination of biological samples like urine, blood, sputum and CSF

Reference values and their establishment

Clinical informatics

Laboratory automation

Quality assurance

Unit III: Clinical Diagnosis - 2

Genetic counseling

Prenatal diagnoses

Tumor markers and chemotherapeutic agents

DNA fingerprinting and its applications

Molecular diagnostic methods of HIV
': ''i ;

Nutiitional assessment and therapy
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B.Sc. CBCS Biochemistry syllabus(wef.2Ol8-19)

Unit IV: Food and Nutrition

Diet and longevity

Nutrition and dietary habits

Anti-oxidant properties of foods

Prebiotics and Probiotics

Food fortification

Food adulteration

Food toxicology

Food additives

Role of leptin, ghrelin and peptide YY in obesity and starvation

Outcomes:

Students will be able to analyze and interpret the given data. They gain an overview of molecular
diagnostic techniques which are of use in neonatal screening. They apply the importance of diet
in longevity.

Recommended books:

l. Tietz Fundamentals ofClinical Chemistry- Burtis,A.A and Ashwood,E.R Saunders- Imprint Elsevier Pub.
2. Textbook of Medical Biochemistry- Chatterjee and Shinde.R, Jaypee Brothers Medical Publishers.
3. Textbook of Medical Biochemistry- Ramalaishna,s., Prasannan, K.G. and Rajan,R.Orient Longman.
4. Fundamentals of Biostatistics- Khan and Khanum -Ukaaz Publications
5. Biostatistics for Health and life Sciences -Rao K Surya -Himalaya Publishing House.

11h rs

lhr

2hrs

thr

thr

thr

thr

lhr

thr

2hrs
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B.Sc. CBCS Biochemistry syllabus(wef.2O18-19)

Semester - VI Practicals P-VIII Nutrition and Biostatistics
(Elective -2) 30 hrs (2 hrs/week)

Obiectives:

I . Qualitative analysis of some common food adulterants- oils and fats, milk, milk products

and synthetic milk.

2. Qualitative analysis ofbeverages, condiments, spices and pulses.

3. Estimation of polyphenols by Folin-Ciocalteau's method.

4. Estimation of thiamine by fluorometry.

5. Estimation ofvitamin C in natural food stuffs by 2,6-dichlorophenol indophenol.

6. Construction of line graphs and Histograms.

7. Construction ofPie charts and Bar graphs.

8. Use of MS- excel for statistical application.

0utcomes:

Students gain ability to apply different and specific procedures to detect adulterants in food
stuffs. They can analyze qualitatively and quantitatively various components in foods. They will
apply biostatistics tools in interpreting any given data.

t

Recimmended B6okr:

1.. Practical'Ctinical.Biochemistry- Varley,H. CBS Publishers.
2. Practical Clinical Biochemisky- M€thods and Inrerpretations- Rimjna Chawla- Jaypee.

3. N{anipal Manual ofClinicil Biochemistry-shivande Naik,B- Jaypee Brother medical Publications,Nerv

Delhi.

?r

o To analyze food adulterants.

. To analyze various components in foods.

. To leam various ways ofdata representation statistically.
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)
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Com

Qbiectives:

o To gain an awareness of applications of computers in biochemistry.
. To know the different computational software programs available.
o To understand and get practical solutions to biochemical problems with software

programs.

Unit I: Biochemical Data Analysis and Molecular Graphics

l. Computational Science and Applications of computers in Biochemistry

2. Biochemical Data analysis and Management (Spread sheets and Databases)

3. Internet resources and Data Retrieval

4. Visualization of Biomolecules by Computer graphics

5. Drawing and Display of Structures

Unit II: Dynamics of Computational Biochemistry

l. Databases of Receptor - Biomolecule interactions

2. Metabolic Databases

3. Gene Identification, Protein sequence analysis

4. Principles of Molecular Modeling and Docking of molecules. Determination of binding

affinity.

Outcomes:

Students apply the knowledge of computational biochemistry in various biochemical studies

related to protein, nucleic acid and metabolic conditions.

Recommended books / websites:

l. An Introduction to Computational Biochemistry by C. Stan Tsai, A JOHN WILEY & SONS, INC., Publication.

2. Computational Biochemistry and Biophysics by Oren M. Becker, Alexander D. MacKerell Jr',Benoit Rouq

Masakatsu Watanabe. CRC Press, Taylor & Francis Group.

3. www.uniprot.org
4. [ttps://www.ncbi.nlm.nih.govl: httus://www.embl.ore/
5.Instant Notes -Bioinformatics-Westhead e/ al.,YiYa Books (P) Ltd.

6. Introduction to Bioinformatics- Attwood T.K and Parry-Smith, D.J.Pearson Education.

h
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B.Sc. CBCS Biochemistry syllabus(wef.2018-19)

GE-2 Human Physiologv 30 hrs (2 hrs/week)

Unit I: -

Obiectives:

o To understand the normal functioning ofall the organ systems ofthe body and their
interactions.

o To know the contribution ofeach organ system to the maintenance ofhomeostasis.
o To know the physiological principles underlying pathogenesis and treatment ofdisease

(15hrs)

Introduction to human physiology. Normal functioning of vital organ systems of the body and

their interactions.

Cardiovascular system: Structure and function of heart, Cardiac cycle.

Circulatory system: General Principles of circulation. Basic concepts of angina, atherosclerosis
and Cardiac failure.

Respiratory system: Functional anatomy of the respiratory system. An overview about cough,
hypoxia, asthma and bronchitis.

Unit II: (15hrs)

Renal Physiology: Functional anatomy of kidney. Body fluid and electrolyes their balances and

imbalances. Basic concepts about kidney dysfunction and disorders ofurination.

Endocrine system: Organization of endocrine system. Basic concepts about hormones produced,
their deficiency and related disorders.

Gastrointestinal system: Organization of digestive tract and functions of liver. An overview of
vomiting, gastrointestinal dysfunction: nausea, mal-absorption, constipation, gastritis, ulcer,
diarrhea, jaundice and cinhosis.

Students gain an understanding of various body organs and their functions in health and diseased
conditions.

RecommeDded books:
l. Human Physiology- Chatterjee.C.C, Medical Allied Agency.
2. Tietz Fundamentals ofClinical Chemistry- Burtis,A.A and Ashwood,E.R. Saunders- Imprint Elsevier Pub
3. Textbook of Biochemistry and Human Biology- Talwar, C.P. and Srivastava. L.M., Printice Hall oflndia.

llead, Dept. of Bio-Chemislri,
Bhavan's Vivekananda Colle
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Outcomes:


