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Theory syllabus

B.Sc. Semester-l
Paper code: DSC-1T: SEPBC-101

I-

Paper Title: BIo-oRGANIC, BIo-tNoRGANtc & BIo-pHystcALCHEMtsrRY

Paper title BIO-ORGANIC, BIO-INORGANIC & BIO-

PHYSICAL CHEMISTRY
Paper code DSC-1T: SEPBC-101
Paper credits 03
l'otal contact hours
Duration of ESA IHours 03
Formative assessment marks 20
Summative assessment marks

Unit 1: Bioorsanic Chemistrv 16 HRS

i. Concept of Biochemistry:
Definition and scope of biochemistry. Important discoveries in biochemistry.

ii. Hydroxy acids: Structure, properties & biological importance of lactic acid
(Action of heat, oxidation), tartaric acid (salt formation) and citric acid (Action
of heat, salt formation).
Dicarboxylic acids and ketoacids Structure & biological imporunce of
succinic acid, fumaric acid, pyruvic acid, o-ketoglutaric acid and oxaloacetic
acid.

iii. Heterocylic compounds:
Occurrence, structural formula and biological importance of the fcrllori-rng -

furan, pyrrole, thiophene, pyridine, pyran, thiazole, pyrimidine, purine indole
imidazole.

iv. Steroids:
Basic ring system in steroids, structure & biological importance of cholesterol.
Biological importance of ecdysone, ergosterol and estradiol.

r'. Terpenes: Isoprene rule, classification. Occurrence and ::'.: '-=- -= :

I
1
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limonene, juvenile hormone-1, phytol and lycopene.

vi. Flavonoids/ Phenolics:
Occurrence & biological importance of quercetin, capsaicin, anthocyanir-r &
curcumin.

v. Alkaloids: Definition, classification based on their chemicai composition
with examples. Physiological action of LSD and morphine. Biological
importance of reserpine, piperine, cocaine, theobromine, caffeine, nicotine
and atropine. .

Unit 2: Bioinorsanic Chemistrv 16 HRS

i. Co-ordination compounds:
Transition metals, properties (Colour, oxidation states, magnetic properties).
Co-ordinate bond, double and complex salts - differences with examples. Co-
ordination number.
Porphyrin nucleus and classification. Structure and the biological role of metal

I ions in important metalloporphyrin occurring in nature, (Hb, cytochrome,

I .hlorophyll, Vit-Brz). t3ile pigments: chemical nature.
I

I

I ii. Radiochemistry:
I

I Natural and artificial radioactivity, characteristics of radioactive elements,
units of radioactivity, disintegration constant, half-lifc,, o, B and y radiation.
IJetection of radioactivity by GM counter, scintillation counter atrcl its
advantages. Applications of radioisotopes 3[{, r4C, 1311, 60C0 and 32P.

Biological effects of radiations. Safety measures in handling radioisotopes

iii. Elements, their biological and environmental effects:
a) Nitrogen: F'ixation of atmospheric nitrogen - symbiotic and non-symbiotic.
Nitrogen cycle. Environmental pollution by nitrogen compounds
b) Phosphorous: Importance of phosphorus compounds in biological system,
phosphorous cycle.
c) Oxygen: Formation of ozone in atmosphere. Role of ozone in maintenance
of life on earth. Effects of environmental pollutants on ozone layer.
d) Sulphur and selenium:lmportance of compounds clf sulphur and selenium
in biological system. Effect of sulphur compounds on environmental pollution.

\
ft'

2



16 HRS

i. Concentration units:
Avogadro's number, molecular weight, mole, mole fraction, molarity,
equivalent weight, normality, molality, percentage solutions.

ii. Properties of water
Molecular structure of water, physical properties of waterr Water as an
universal solvent.

iii" Distribution law:
Distribution law, partition coefficient, application of distribution law.

iv. Acids, bases and buffers:
Lewis concept of acids and bases. Ionic product of water. pH scale, buffers,
Henderson Hasselbalch equation, pKa values, buffer capacity, preparation of
acidic and basic buffer solutions. Theory of acid-base indiiators. Choice of
indicators. pl-l titration curve and isoelectric pLI of aminoacids.

v. Electrochemistry: d

Specific, Equivalent and Molar conductance. Reference electrodes fHydrogen
Electrode and Calomel electrode), quinhydrone electrode, glass electrode.
Conductometric titrations [Strong acid against strong base, weak acid famino
acid) against NaOH]. Determination of pKa value of amino acid by pH meter.

vi. Photochemistry:
Definition of photochemistry, phosphorescence, fluorescence,
chemiluminescence and bioluminescence. explanation with examples
Beer-Lambert's law.
Colorimeter and Spectrophotometer - construction, principle and applications.
Principles & applications of IIl, fluorescence, NMR ,na cn spectra.

',oe hemt.tt,

I*l.yse reUnivefsity
--570 0rtt

Unit 3: Biophysical Chemistry

INDI/l;



Paper code:
Paper Title:

Practical Syllabus
DSC-1P: SEPBC-102:
Volu metric Analvsis-Practicals- 1

1. Concept of molarity, molality and normality. Calculation and preparation

of molar solutions. (l']roblems to be given in examsJ. Calculation and

preparation of normal solutions and percent solutions ancl dilute

solutions,'

Calibration of volumetric glassware (tsurette and Pipette).

Preparation of standard Oxalic acid solution. Standardization of NaOll

solution and estimation of HzSO+ in the given solution. (phenolphthalein).

Preparation of standard Sodium carbonate solution, standardization of

HCI fMethyl orange) and estimation of NaoH in the given solution

(methyl orangc. or phenolphthalein).

Preparation of ZnSO+ solution. Standardization of EDTA solution and

estimation of total hardness of water using Eriochrome black- T indicator.

6, Preparation of standard oxalic acid solution. Standardization of NaOll

solution and estimation of acidity in vinegar.

7. Preparation of standard Potassium dichromate and estimation of

2.

3.

4.

5.

Paper title Volumetric analysis
Paper code DSC-1P: SEPBC-102
Paper credits
Total contact hours
Duration of ESA fllours)
t-ormatJve assessmen[ marks -

+U
3
10

[4nlweekJ

Summative assessment marks 40

4 lfYln t



B,

9.

ferrous/ferric mixture using diphenylamine indicator (Dernonstrarr,: 1

Preparation of standard Oxalic acid solution, Standardization oi K\lnfl.
solution and estimation of calcium in milk.

Preparation of standard potassium biphthalate solution, standardization

of sodium hydroxide solution and estimation of hydrochlo4ic acid present

in the given solution.

Preparation of standard potassium biphthalate solution,

standardization of sodium hydroxide solution and estimation of alkalinity

of antacids.

Botrd of &tfrcs in $:oeheo,,"t^
University of h.vscre

aanasagungoffi, Mysire - S 70 Ntt
INDIT,
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Theory Syllabus

B.Sc. Semester-ll
Papercode: DSC-2T:SEPBC-201
Paper Title: BIOMOLECULES

Pa er title BIOMOTECULES

Paper credits
TotaT contact hours

03

Duration of USA (tloui)
f;oimati ve assessment marks
Summative assessment marks

03'20

16 hours

i. Monosaccharides: l)efinition, classification and biological importance.
Configuration relationship of D-aldoses, D-ketoses. General properties of
aldoses and ketoses. Oxidation, reduction, reducing property, formation of
glycosides, acylation, methylation, condensation - phenyl hydrazine, addition -
HCN. Stereochemistry of monosaccharides, [*) and t-
),DandL,epimers,anomers,anddiastereoisomers. Mutarotation. Structure of
galactose, filannose, ribose and fructose. Structure and biological importance of
deoxy sugars and sugaracids.

ii. Disaccharides: Occurrence and structures of maltose, isomaltose, sucrose,
lactose and trehalose. Biological importance of trehalose.

iii. Polysaccharides: Partial structure, occurrence and importance of starch,
glycogen, inulin, cellulose, chitin, and pectin.

iv. Glycosaminoglycans: Structure of amino sugars, neuraminic and muramic
acids. Occurrence, importance and the structure of the repeating units of
heparin, hyaluronic acid, teichoic acid and chondroitin sulphate. Bacterial cell

-Ocitcrttr.sll\

wall polysaccharide, peptidoglycans.

rl
UNIT 1: Carbohydrates



UNIT 2: Amino acids and Proteins

i. Amino acids
Structure and classification of amino acids based
zwitterionic properties, pKa values. Reactions of
LiAIH+, phenylisothiocyante, dansyl chloride,

16 hours

on polarity. D and L notation,
the amino grouips with HNOz,

1.-fluro?,4-dinitro benzene.
Reaction of carboxyl group with hydrazine.

ii. Peptides:
Peptide bond-formation and characteristics. Structure and biological
importance of glutathione. Biological importance of valinomycin, leu-
enkephalin and endorphins. Chemical synthesis of di-peptides by Merrifield
solid phase synthesis.

iii. Proteins:
Isolation of proteins: - dialysis, salting in & salting out, pFI precipitation and
solvent precipitation. Criteria of purity of proteins,
Classification of proteins based on solubility, structure and functions with
examples
Structural organization of proteins:
Primary structure of proteins, methods of determining N and C-terminal amino
acid residues, sequencing by Edman's degradation method.
Secondary Structures - q helix, B-sheet, B- bend
Tertiary structure: Forces stabilizing the structure- structure of myoglobin.

Quaternary structure: 3D structure of hemoglobin.
Denaturation and renaturation of proteins, Anfinsen's experiment.

UNIT 3: Linids and Nucleic acids 16 hours

fatty acids.

value, iodine
Mono, di and

value, acid value

triarylglycerols.
and significance.

I

.a

Eourd Studt in B.a.heatsul

i. Acylglycerols: Classification and biological role, fatty acids - nomenclature of
saturated and unsaturated
Saponification, saponifi cation
Rancidity, hydrolysis.

-l



ii' Phosphoglycerides: structure of Iecithin (phosphatidylcholineJ, cephalins
and phosphatidjil in,sitol. Biological role of phosphoglycerides.

iii. sphingolipids: structure ancl importance of sphingomyelin.

iv' Glycerosphingolipids: composition and importance of gangliosides and
cerebrosides, Prostaglanclins: T'ypes, structure of pGllz, and pGF, Alp;;.
t3 iological ro les of thromboxanes, leukotrienes ancl prostaglandins.

v. Plasma lipoproteins: 'r'ypes- chyromicrons, vr,DL, LDL, and I_rDL,
apolipoproteins and their functions.

vi' Nucleic acids: composition of DNA and IINA. Nucleosides and Nucleotides.
other functions of nucleotides - source of energy, component of coenzyme and
second

messengers'Chargaff srule.WatsonandCrickmoclelofDNA.Nucleicaciclchemistry-
UV absorptiotr, EfI'ects of alkali ancl acicl on DNA and l{NA, chemical reactions of
RNA and DNA. Melting of DNA [T'm). Types of RNA (mrtNA, IRNA and rRNA),
secondary structures of tllNA - clover leaf model.

Board of Studtei in B.Qchemistt
University of MYsore

*fanasagangoti, MYsare - .\7rt ' "

l^'DIA.



Paper code: DSC-2P: SEPBC-202:
Paper Title : Biomolecules-Practicals-2

Paper title Biomolecules-practi ca ls- 2
aper cooe

Paper credits
Total contact

Formative assessment ma 1

4.0

1.

2.

Qualitative analysis of monosaccharides [glucose, fructose),

Qualitative analysis of disaccharides & polysaccharides

a. flactose, maltose, sucrose & starch).

Reactions of lipids: triacylglycerol and cholesterol (solubility, acrolein

test, Salkowski test, Lieberman-Burchard test).

Precipitation reactions of proteins falbumin).

Colour reactions of proteins [albumin, casein, gelatin).

Qualitative analysis of amino acids [arginine, tryptophan, tyrosine,

cysteine & phenylalanine).

Reactions of nucleic acids: diphenylamine test and orcinol test

3.

4.

5.

6.

7.

Bo,rd of Sr

Lruryrt.ralo4g,olri, Mysere - j7o tn*
I 
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Theory Question paper pattern 
d

Question paper pattern is common to all Semesters (l - Vl Sems.)
C3 - Examination
BIOC}IEMISTRY

Duration: 3 Hours Max. Marl<.s: B0

Instructions: 1. Write eq u a ti on s/ rea cLi on s/ I a bell ed d i ag ra ms w he rever n ecessa ry.

2. Answer all Parts. 
,

Part A
Answcr any tcn o[ the lollowing:

I

2.

3

4.

5.

6.

7.

B.

9.

10.

11.

12.

Answer any six of the lollolylng:
13.

t4.
15.

16.

17.

18.

19.
'20.

Answer any three of the following:
2t"
22.

23.

24.

'2x70=20

Part B

5x6=.10

Part C

1 0x3=30

Bo.rrd gf :heststry

(Questions within Part C may be flramed with sub questions)

Unive



Practi cal Exa m i nati on, q uestion pa per pattcrn
Biochemisrry DSC-1p: SEpBC -tOz

Duration: 03 hours

I nstnlctions.

l.The student will be evaluated on the basi.s of skiil,
recording the results of the experiment.

2.students must compulsorily submit completed practical
bt' batch teacher.s and certified h1, ttOD.

Max Marks:,4i0

comprehe,nsion and

I

records dulv signecl

'l'he str"rdent is evaluated fbr 40 rnarks as per tlrc following schcmc.

Components Marks
A Record 05
B Procedure writing l0
C E*peri*9_l(*(UeX ren!4!n two ex pts) 25

I'otal 40

B. Procedure lvriting - Asscssment
First 20 min. is givcn for rvriting the proceclurc.

. Principle:03 marks
o procedure:07 marks

l. Calibration ot-volurnetric glassware (rlurctte and lripctte).
2. Preparation of standard Potassiurn dichrornate ancl estirnation of' l-errous,,l'crric

rnixture using diphenylarnine indicator"
3. Preparation of standard Oxalic acid solution. Standardization of Ki\4n(),

solution and estimation of calciurn in rnilk.
4. Prcparation ol'ZnSC).l" Standardization ot'l:l)'l'A ancl cstirnation ol'roral

hardncss ol' rvatcr using lrriochrorrc black-'l" indicator.

C. Exrreriment - 25 Marks (Volumetric analysis) .

Onc ol'the lbllowing cxpcrirrcnts is to bo qivcn lor conclucting (principlc. rcaelipn.
tabular column and calculation part is to bc w,rittcn)

l.Preparation of standard Sodium carbonate soluti.n.
(Methyl orange) and estimation of NaOI-l in the given
or phenolphthalein).

2. Preparation of standard oxalic acid. Standardization
of I l2SO.1 ih thc given solurion (phcnolphthalcin).

',tlt|rr-lllt-ti' 1.:' .

soluli0n i ,r -

ol \,i0|1 .

one of the

froe;{



Principlc and l{eaction 03 nrarks

Prepzrration of standard solution 03 nrarks

Standardization 08 nrarks

Ustirnatir-rn 09 rnarks

lleport 02 nrarks

3. I)reparation ol' standzrrd potassiurn biphthalate. Standardization cll' NaOll and

estirnation ot't-lCl in the given soltrtion. (Phenolphthalein)'

4, Preparation of standard oxalic acid solution. Sttindardization oi NaOII solutiori

arrd cstirnation ol'aciclity irr vinegar.

5. I)rcparatiorr of' standard potassiurtr biphthalate solutiott. Standardizatiorl ol

sotliunr hydroxidc solution and estimation of alkalinity o['antacids

Marks rlistribution lbr assessment of voltrnrctric analvsis (Bxpcriment):

University of M;tsore
Vanasagangoti, Mysore' 570 00(

I \tDtA.

Boar/ of Studiesin Biodtemistl



Sl.No.

L

B.Sc. Biochemistry

List of Examiners (UG) z[z3onwards
Address

Maharani's science

Women, U.G and P G.

Biochemistry

J.L.B. Road, Mysore

College for

Department of

10.

11.

12.

13.

14.

15.

Dr.Chaithyana Pandit

Biochemistry Department, Mahajana

First Grade College, Mysore

Biochemistry Department, MMK and

SDM College Mysore

Prof.J.Rajgsh.: YCM, Mysore.

JSS Women's College,

Saraswath ipuram, Mysore.

JSS Ooty Road College, Mysore.

Dr.Hajeera Banu
'20

Dr.Jyothsna Karanth 6loinemlstry Department, Government

21. I Dr.Shobha N. College for Women, Mandya. 
I

Brochem rstry Depirt-me nt, Gove rn me nil
Science College, Hassan.

Smt. Kavitha K.R. t__ l
Biochemistry Department, Government

Science College, Nrupathunga Road.

Banglore. .

19.

I

24.

25.

Smt. Premalatha

Dr.Kumar M.S.

Smt. Roopa K
Dr.Sharath Chandra S.P.

Smt. Husna Almas

Raghuhar M.

Biochemistry Department, Sharada

Vilas College, Mysore

16 Smt Uma Devi

Smt.Sunitha

Mr.Bhargava C.S.

27. Mr.Haleshappa

Rnn.)al <t.-.

Smt. Komala

Mr.Likith

9. Ms. Ramya

Dr.Wethroe KqRfe

Smt.Ayisha Firdouse

17. 
I 

Dr.Chethan

i Dr. Latha



28. Dr. Asma Saquib Biochemistry Department, Maharanis

Science College for Women, palace

Road, Bangalore.

29. Smt. Rashmi

30. Smt. Suma

31. Dr. Keshamma

32.

35

34.

Dr. Nagana Gowda

Orlagesfr gJOu

Ms. Anjali

35. Dr. Vidya

36 Dr. B.L.Nanda Biochemistry Department, Government

First Grade College, Chitradurga.

37 Dr. Bhagyalakshmi Biochemistry Department Tumkur

University, Tumkur.38.

--- 30 -
Dr.Savitha

Dr.Prabhakar B.T. Sahyadri Science College,

Shivamogga.

Board of

V a n n s o ?o n gotrl, MvsorP
, s7i

r1i ilfi\
(lniversity of M:
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