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NORTH l\1AHARASHTRA UNIVERSITY. JALGAON,

CORREC1.'IONS.

F'.Y.B.Sc.8iotechnologv.

Paper-I: Fundamentals of. 8iolodcal Chemistry.

!
Unit Number of Number of !

periods aJlul.x1 lllark:; alloteJ I
1 15 16
]] 19 , 18

I III 21 16
1 IV 21 18

V 14 16
VI 14 16

otal-l04 fotal-IOO

Paper-II: Fundamentals of Microbiology and Virology.

Unit I Number of Number of
periods alloted marks nlloted

I
, 14 121 1

, ]] I 13 16 1
I III I 22 I'IV 22 20

V 1 14 18
VI i 14 16

rrotal-104 otal-IOI}

**,J:**'::*

u: \I'l'l'I.Sl.: Ii<A(; U L.I YISC I!' AC U LTYII> 1m UTJ>!i doclUrloll'a23



•

"

1I3Rrtt~ilHG<l1tl II
NORTH MAHARASHTRA UlOVERSITY, JALGAON.

SYLLABUS FOR F.Y.B.Sc. BIOTECHNOLOGY.
(With Effect from June, 2003)

Course structure of B.Sc. Biotechnology at a glance

Paper I : Fundamental" of biolopea1 cheJl;lletry

Paper n : Fuudamcntala of Microbiology IlD.d ViMlogy
Practical Course I : Pnctic:al coune 1Dblochembtry

and microbiology.

Each theory coune has been divided in six units.
Each unit is supposed to be taught ill about 16 lectures,
each of prescribed dun.tion.

,
\



IIaicRt~!III.,\i<l)Ci II
NORTH MAHARASHTRA UNIVERSITY, JALGAON.

Syllabus Structun for F.Y.B.Sc. BIOTECHNOLOGY .
•

(W.E.From June, 2003)

Paper -I : nmDAMENTALS OF BIOLOGICAL CHEMISTRY.

(Two lectures should be devoted for brief introduction of biotechnology:
its interdisciplinary nature. its scope and applications.}

Unit. I: Concepts in biophysical chemistry
Introduction to Biochemistry, water as a biological solvent, weak acids

and ba~es. pH, buffers, Henderson-Hasselbalch equation, physiological buffers,
fitness of the aqueous environment for living organisms. First and second law
of thermodynamics. Entropy, enthalpy.

Unit - n: Carbohydrates
Structure of monosaccharides. Stereoisomerism and optical isomerism of

sugars. Reactions of aldehyde and ketone groups. Ring structures and
aromatic forms, mutarotatiorL Reactions a sugar due to hydroxyl groups.
Important derivatives of mor.osaccharides, disaccharide and trisaccharides
(structure, occurrence and functions of important ones.) Structure, occurrence
and biological importance of monosaccharides, oligosaccharides and
polysaccharides e.g. Celluillse, chitin, agar, algenic acids, pectins,
proteoglycans, silica acids, bleod group polysaccharides, glycogen and starch.
Bacteri(,l cell wall polysacchariies etc. Glycoproteins.

Unit -m: Lipids
Definition and classification. Fatty acids: introduction, classification,

nomenclature, structure and properties of saturated and unsaturated fatty
acids. Essential fatty acids, prostaglandins. Triacylglycerols: nomenclature,
physical properties, chemical properties and characterization offats-hydrolysis,
saponification value, reacidity )f fats, Reichert-Meissel number and reaction of
glycerol Biological significance of fats. Glycerophospholipids (lecithins,
sphingomyelins, glycolipids-cerebrosides, gangliosides. Properties and
functions of phospholipids,isoJ:renoids and sterols.)

Unit. IV:Amino acids, peptide. ill protein.
Introduction, classification based on solubility, shape, composition and

functions. Amino acids: Comm)n structural features, stereo-isomerism and RS
system of designation, optical isomers. classification and structures of
standard amino acids as zwi.tterion in aqueous solutions, physical and
chemical proprieties, titration of amino acids, separation of amino acids.
Essential amino acids. Peptides: structure of peptide bond, formation of
peptide bonds. Protein structure: levels of structure in protein architecture,
primary structure of proteins. secondary structure of proteins - helix and
pleated sheets, tertiary structure of proteins, forces stabilizing the tertiary
structure and quatemary structure of proteins. Denaturation and renaturation
of proteins. Behaviour or proteins in solution. salting in and salting out of
proteins. Structure and biok gical functions of fibrous proteins (keratins,
collagen and elastin), globular proteins (hemoglobin, myoglobin), lipoproteins,
metalloproteins, glycoproteins (,nd nucleoproteins.
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Unit -V: Nucleic acids 65porphyrin.

Nature of genetic material: evidence that DNA is the genetic material,
Composition of RNA and DNJI, generalized structural plan of nucleic acids,
nomenclature used in writin~: structure of nucleic acids, features of DNA
double helix. Denaturation and annealing of DNA, structure and roles of
different types of RNA.Size of DNAin procaJYotic and eucaryotic cells, Central
dogma of molecular biology, Gene, genome, chromosome. Introduction to
porphyrins of biological importance e.g. hemoglobin, chlorophyll, cytofchrome,
their structure & role.

Unit -VI: Vitamina:
• Definition and classification of vitamins, water soluble vitamins, chemistry
ofvit_ B 1, 82, B 6and C.

• Sources, recommended dietary requirements and deficiency disorders.
• Fat soluble vitamins (A, D ,g and K)- Structure and physiological functions,
soun;es, recommended dietuy requirement and deficiency disorders.

Reference Books:
1. Textbook of Biochemi1<try- A.L. Lehinger.
2. Outline of BiochemistlY - Conn and stumpf.
3. Biochemistry - S.C. Rd.stogi
4. Biochemistry - Lubert Stryer.
5. Textbook of Biochemi1:try - Agarwal and Agarwal.

Paper on: Fundamentals in microbiology and virology

Unit. I:
Unity of microbial world, Scope of Microbiology, MicrobiOlOgyand Human

health, Beneficial and Harmful microbes. Development of microbiology
(contributions of pioneers)

Unit -II:
Diversity of Microbial world: Principle of classification, Classification of

viruses, Bacteria (including Cyanobacteria) algae and Fungi (including yeasts)

Unit - 01:
Methods for studying microorgamsm: Origin of microbes, Microscopy,

Pure culture techniques, Sterilization, Aseptic techniques, Isolation of pure
culture, Conditions and media for growth of microorganisms in the Laboratory.

Unit -IV:
• Major characteristics of microorganisms Morphological, Chemical,
Cultural, Metabolic, Antigenic, Genetic, Pathogenccity and Ecological.

• Viruses-Classification (Animal, Plant and bacteriophages), typical structure
and morphological features Classification on the basis of RNA / DNA, life
cycle - lytic and lysogenic.
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Unit - V:
• Nutritional types of bacteria (Phow-, chemo-, auto-, heterotrophs and

obligate parasites).
• Bacteriological media ~ Type'Sand preparation.
• Phys.ical conditions required for growth - Temp., gaseous, pH and other

reqUIrements.
• Concept of pure culture, techniques of isolation and criteria of purity.

Unit - VI:
Modes of cell division (Binary fhsiao, Budding and Fragmentation).
• Growth rate and generation time, details of growth curve and its vanOllS

phases. Synchronous and continuous culture.
• Measurement of growth - Counting chamber, plate count method and

membrane filter count. Determination of dry and wet cell mass.

Recommended Boob:
1. Microbiology - Pelczar, Kreig and chan.
2. General Microbiology--R.Y.Stanier.
3. General Microbiology" vol. - II - Powar and Daginawala.
4. Elementary Microbiology- vol.-I, vo1.-I(,- H.A.Modi.

Practical Coune - n :Practical course in biochemlstry
and microbiology.

1. First aid, hazardous chemicals, antidote to hazardous and toxic
chemicals, safety mcasun:s in laboratory. Care of glassware, handling of
instruments, planning mId recording of experiments.

2. Working principle and di'lgfam of pH meter.
3, Preparation of buffers of given pH and molarity.
4. Qualitative tests for Cartohydrates
5. Qualitative tests for Protdns I amino acids
6. Qualitative tests for Pats and oils,
7. Determination of pKa value of glycine.
8. Estimation of protein by Biuret method
9. Estimation of sugar by DNSAmethod
10. Estimation of iodine nurnber.
11. Estimation of acid numb~r
L2. Use and care of compound microscope.
13. Preparation and steriliza:ion of laboratory media:

Nutrient broth and agar,
MacConkey's broth and agar.

14, IsolatIOn of single colony on solid media.
15. Enumeration ofbacleriaJ number by serial dilution I plating method.
L6. Simple staining - Monochrome, negative, positive.
17 DifferentiaL- Gram .Iacid fast
18. Detection of motility by banging nrops technique.
19. Isolation and cultural characterization of bacteria by streak plate

technique.

Reference Books:
I Introduction to microbial techniques - P.O. Ounashekharan
2, Experiments with microorganism - R. N. Bhattacharya
3, A laboratory manual in biochemistry - J. Jaynunan, New Age

International Publishers NewDelhi.
4. An Introduction to practical biochemistry - D.T. Plummer, Tata McGraw

Hill Publishers, Mumbai•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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