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PREAMBLE

Microbiology is one of the most promisingbranches of modern biology. It is developing with fast
pace and generating interest in many young scientists engaged in interdisciplinaryresearch.

With the objective of exposing preliminary learners to many related field and applications of
basicmicrobiology concepts the attempt has been made to build the syllabus of S.Y.
B.Sc.Microbiology.In addition to imparting knowledge of basic skill set, deliberate efforts are being
made to helplearnersapplythescientificknowledgeinhis/herday-to-
daylife,byengagingthelearnersininteresting laboratoryexperimentation with real-time experience.

Continuing the Choice Based Credit System (CBCS) implemented by the esteemed University
fromtheacademicyear2017-2018,theexistingsyllabusofS.Y.B.Sc.Microbiologyisrestructuredaccording
to the CBCS pattern for its implementation from 2022-23 under the autonomous status ofVPM’s B.
N. Bandodkar College of Science. While earlier revision of the syllabus took care ofbalancing both
the Dbasic techniques and some of the advance techniques in Microbiology, the
presentrevisionisrelatedtorestructuring ofsyllabusunderautonomyupdating itwithafewmorechanges.

With the basic knowledge of microbiology concepts and techniques learnt in FYBSC, for
upskillingstudents they are exposed to different biomolecules like proteins, enzymes and DNA. The
advanceanalyticaltechniquesusedfordetailedunderstandingofindividualbiomoleculeshavebeenincorpo
rated in the same units for better correlation of technical understanding.Various appliedfieldslike
Food microbiology, Dairymicrobiology havealso been included. An attempt has been made to
introduce students to immunology, diagnostics and biostatistics as well.

Learning fundamental processes of genetics, progressively students are also getting exposed to basic
techniques of recombinant DNA technology. Interesting practicals related to these topics would add
up to the learner’s knowledge through experiential learning.
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Eligibility:ClearedF.Y.B.Sc.withMicrobiology asoneofthesubjects

Duration:3years

ModeofConduct:LaboratoryPracticals/Offlinelectures/Onlinelectures

ProgramSpecific Outcome:

At the end of the program Students would be able to:

= Study and identify various microbial cultures
= Analyse the role in their natural niche.

= Apply knowledge to make positive use of microbial systems for betterment of community and
for sustainable development.
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VPM’sB.N.BandodkarCollegeofScience(Autonomous),Thane

S.Y.B.Sc.
(Microbiology)Structureof
Programme

CourseCode CourseTitle u'r\leOS;OflG"Ct Credits
BNBUSMB3T1 Biomolecules,Bio-analyticsandMicrobialtaxonomy 45 2
BNBUSMB3T2 AppliedEnvironmentalMicrobiology 45 2
BNBUSMB3T3 Microbial Genetics 45 2

Sectionl 45 1
(PracticalsBasedonUnitsl,lland111ofBNBUSMB3T1)
Sectionll 45 1
BNBUSMB3P3 (PracticalsBasedonUnitsl,IlandI1lofBNBUSMB3T2)
Sectionlll 45 1
(PracticalsBasedonUnitsl,IlandI1lof BNBUSMB3T3)
Total 270 9

CourseCode CourseTitle ul;leos:oflect Credits
BNBUSMBA4T1 Bioenergetics,EnzymologyandProteinAnalysis 45 2
BNBUSMBA4T2 Industrial Technology,FoodandDairyMicrobiology 45 2
BNBUSMB4T3 Immunology, clinical microbiology and basic 45 2

biostatistics
Sectionl 45 1

(PracticalsBasedonUnitsl,Iland111ofBNBUSMB4T1)

Sectionll 45 1
BNBUSMB4P4 (PracticalsBasedonUnitsl,Iland11ofBNBUSMB4T2)
Sectionlll 1

(PracticalsBasedonUnitsl,IlandI1lofBNBUSMBA4T3) 45

Total 270 9
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Semesterlll
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LearningOutcomes:Learnerwillbeableto
e Understandstructureandchemistryofnucleic acid
e Carryoutestimationofbiomolecules
o Performagarosegelelectrophoresisandbasicchromatography
¢ Knowthe significanceofmodern toolsof microbialtaxonomy

Unit
I:Nucleic
acidstructure
andchemistry

1.1 NucleicAcidStructure
a. Properties of DNA
b. Structural features of DNA
c. Properties of RNA
d.Structural features of RNA
1.2 Nucleicacidchemistry
a. Denaturationofdouble helicaDNA andRNA
b. Nucleicacidfromdifferentspeciescanformhybrids
c. Nucleotidesandnucleicacidsundergononenzymatictra
nsformations
d. DNAmethylation
1.3 OtherFunctionsofnucleotides
1.4 DNAsupercoilingand linkingnumber
1.5 Structuresofchromosomesofeukaryoticcell

15
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Unit 11

Bio-analytics

EstimationofBiomolecules:
2.1 Macromolecularcompositionofamicrobialcell

2.2 Methods of elemental analysis: Carbon ,Nitrogen
andPhosphorus

2.3 QuantitativeEstimationofBiomolecules
Proteins: Biuret, Lowry & Bradford methods
(Comparativeanalysis)
Carbohydrates:DNSA method

Lipids: Soxhlet

methodDNA: DPA
methodRNA:byOrcinolm

ethod

Basic separation
methods:

2.4 Chromatography:PrinciplesofChromatography
A. Planar Chromatography: Paper Chromatography & Thin-
Layer Chromatography

B. ColumnChromatography
TypesofChromatography: (principle&working)
1. AdsorptionChromatography

2. Gas-LiquidChromatography(GLC)

3. GelPermeationChromatography

4. lonExchangeChromatography

5. AffinityChromatography

6. HighPerformanceLiquidChromatography

2.5 AgaroseGelElectrophoresis

Ninhydrin, Anthrone

15
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Unit
IH1Microb
ialtaxono
my

3.1 Introduction to Microbial Classification and
Taxonomy:Systems of Classification: Phenetic, Phylogenetic,
Genotypic,NumericalTaxonomy;

3.2 TaxonomicRanks:Species,Genus,Family,Order,Class,Ph
ylum, Domain

3.3 Techniques for determining Microbial taxonomy
andPhylogeny:Morphological,physiological,metabolicandecologic
alcharacteristics

Genetic Analysis, Molecular characteristics: Nucleic acid
basecomposition,NucleicacidHybridization,nucleic
acidandaminoacidsequencing, Fingerprinting

3.4 Conceptof'unculturedbacterialdiversity;attemptstoculturethe'yetu
ncultured bacteria’;

Multilocus sequence analysis, Fatty acid analysis

15
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LearningOutcomes: Learner willbeableto
o Demonstratethepresenceofair microflora andrelateitto airquality
o lllustratevariousbiogeochemicalcycles
e Performwateranalysis
o Justifytheuseofmicrobes asbiofertilizers andbiopesticides

Unit
I:Air&Soi
I
Microbiology

Air Microbiology

1.1Airmicrobiology
a. ImportantAirbornePathogensandimportantToxinsrel
easedby Airbornebacteria
. Aerosols,NatureofBioaerosols,Aeromicrobiologicalpa
thway
Microbialsurvivalin the air
. Extramuraland Intramuralaeromicrobiology(Overview)
BioaerosolControl
Airsamplingmethodsanddevices
1.2SoilMicrobiology
a. Compositionandtypesofsoil,texturaltriangle
b. Typesofsoilmicroorganismsandtheiractivities
c. Methodsofstudyingsoilmicroorganisms:Sampling,C
ulturalmethods,Physiologicalmethods,
Immunologicalmethods,Nucleicacidbasedmethods,
Radioisotopetechniques
d. Biogeochemicalcycles:
Carbon,Nitrogen,Phosphorus,Sulfur
e. Soil
Microbiome(Introduction)
Iron cycle,

(op

- ® a0

15
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2.1 FreshWaterMicrobiology

a. Fresh water environments and micro-organisms found
inSprings, rivers and streams, Lakes, marshes and bogs
andmarineenvironment
Potablewaterdefinition,Purificationofraw water
Bacteriological standards of potable
waterMaharashtrapollutioncontrolboard(MPCB),Cent 15
ralpollution control board (CPCB), Bureau of
Indianstandards(BIS)WorldhealthOrganization(WHO
)

d. Waterbornelnfections
Indexorganisms: Indicatorsoffaecalpollution

f. Bacteriological analysis of water for
potability:Presumptive(Multipletubefermentation
-MPN),
Confirmed,Completed)

Unit
Il:FreshWater&
SewageMi

crobiology

2.2 SewageandWaste WaterMicrobiology

a. Wastewateranalysis:
Physico-chemicalparameters:pH,temperature, TS,COD,
BOD, Toxicity
Industrial waterpollutants
Ecologicaleffects(BiomagnificationandEutrophication)an
dhealth hazards

d. RemovalofPathogensbySewagetreatmentProcesses,Oxi
dation Ponds and Septic tanks, Sludge
Processing,Disposaloftreated wastewaterandbiosolids

Waste water treatment, Nature of waste water
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3.1 Biofertilizers:Soil&PlantMicrobialcommunities

3.2 MicrobesasSustainableBiofertilizers:Need&AdvantagesofB
iofertilizerOver Chemical

3.3 Introduction to types of Biofertilizers: Non-symbiotic
&Symbiotic Nitrogen fixation, Phosphate
SolubilizingMicroorganisms, potassium
mobilization,GreenManuring,Cyanobacterialinoculants,Azo
lla,Frankiainducednodulation,MycorrhizalFungi

3.4 MethodsofapplicationofBiofertilizers

3.5 Biopesticides: Introduction; Types of Biological
Control(Classical, inoculation, Inundation), Examples each

ni . . . ..
. Y t. . ofBacterial, Viral, Fungal and Protozoal biopesticide,
I11Biofertiliser, . - . .
) - . ConceptofBiofungicide and Bioherbicide
Biopesticide,Bio . . . .
. 3.6 Bioremediation, Bioaugmentation, 15
remediation . : . . .
. Biotransformation,Xenobiotics,Recalcitrantxenobiotics,
Soil and Geo Bi ificati
Microbiology iomagni |ca_t|on _ N
3.7 Factors affecting bioremediation & Types of
Bioremediation(in-situ,ex-situ)
3.8 Applications of Bioremediation - hydrocarbons, (Oil
spills)Pesticides and herbicides, Heavy metals
(Uranium)contaminatedsoilandwasteland,GroundWater;Gene
ticallymodifiedmicrobes in bioremediation
3.9 Advantagesandlimitations
Mass production, constrains in biofertilizer technology and
biofertilizer strains develop Basic requirement for establishment of
biopesticide, technical aspect, major biopesticides produced and used
in India, Biopesticide formulations
: . No.
CourseCode CourseTitle credits ofle:tur
BasicgeneticsandRecombinantDNAtechnology 2
BNBUSMB3T3 es
45

LearningOutcomes: Learners willbeableto:
e UnderstandthemolecularmechanismsofDNAreplication
o DifferentiatebetweenDNAreplicationinprokaryotesandeukaryotes
e Explainbasicterminologiesrelatedtomicrobialgenetics.
e Know the significance and componentsof basic PCR
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1.1 Evolutionaryimportance ofDNAasgeneticmaterial

1.2 DNAreplicationin prokaryotesandeukaryotes-

1.3 Semi-conservative DNA replication: the Meselson and
StahlExperiment,

1.4 Role of different proteins and enzymes in DNA
replication:Initiatorproteins,Helicases,Primase, SSBPs,DNAGyras
e,DNAligase

1.5 Semi-discontinuousReplication: TheOkazakiexperiment

Unit 1.6 Bidirectional Replication of circular DNA
IReplicatio molecules,pulsechaseexperiment 15
n _ 1.7 Molecular model of DNA Replication in E.coli:
) Ba5|_cs of Initiation,elongationand termination ofreplication
Microbiolog 1.8 DNApolymerasesandtheirrole
Y 1.9 Rollingcirclereplication
1.10 DNAreplicationinEukaryotes:
Replicons, Initiationofreplication,replicationenzymes,
Replicatingtheendsofchromosomes,telomerase:actionandsign
ificance
2.1 Central Dogma: An Overview,
Transcription process, Transcription in bacteria —
e |Initiation of transcription at promoters,
e elongation of an RNA chain,
e termination of an RNA chain
2.2 Transcription in Eukaryotes - Eukaryotic RNA polymerase,
2.3 Transcription of protein- coding genes by RNA polymerase
Unit I1, Transcription initiation, The structure and production of
Il Transcriptio Eukaryotic mRNAs, Production of mature mRNA in 15
n Eukaryotes, Processing of Pre-mRNA to mature mRNA.
Physical and Self Splicing of Introns, RNA editing
chemical agent 2.4 Genetic code - Nature of genetic code and characteristics of
for microbial genetic code.
control 2.5 classes of RNA and its significance
Unitlll 3.1 Introduction
3.2 Model organisms: prokaryotic, eukaryotic
3.3 ChemicalSynthesisofDNA.
Basic 3.4Restrictionendonucleases,DNAligase
Recombinant 3.5E.coli: preferred host for cloning
DNA 3.4Vector:pBR322,design,advantagesanddrawbacks
TechnologyBasic 3.5PolymeraseChainReaction:GeneralPrinciple,3.6ComponentsofaTypi 15
rDNA technology calPCRReaction; Basic Experimental Design
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and
bioinformatics

Sectionl

Practicall PracticalsBasedonUnit lofBNBUSMB3T1

a. IsolationofgenomicDNA fromE.coli
Practical2 PracticalsBasedonUnit 11ofBNBUSMB3T1
a. Estimationof Proteinby Biuretmethod
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b. Estimationof sugarsby DNSA method
C. Estimationof DNAby DPA method
d. Estimationof RNAby Orcinolmethod
SeparationofAminoacidsbyPaper Chromatography
f. TLCofsugars
g. DemonstrationofSizeexclusionChromatography
h. DemonstrationofAGE
Practical3 PracticalsBasedonUnit 111ofBNBUSMB3T1
a. Isolation and identification of bacteria isolated from different
ecosystems
b. Study of bacterial diversity using dilute cultivation media
C. Demonstration : Analysis of phylogenetic tree
Sectionl|
Practical4 PracticalsBased onUnit lofBNBUSMB3T1
a. Gravity sedimentation method for Air microflora analysis
b. DeterminationofSoilpHandSoilmoisturecontent
C. Studyofsoilecosystem bycontactslidemethod
Enrichmentandisolationofmicroorganismsfromsoil:
d. a. Nitrifying bacteria (in liquid medium)
qualitativedetection;
b. Ureolyticbacteria(Broth andAgar),
c. Cellulolyticbacteria(liguidmediumqualitativedetection)an
disolation
e. IsolationofPhosphatesolubilizingbacteria
Practical5 PracticalsBasedon Unitllof BNBUSMB3T2
a. Winogradsky’scolumn
b Routineanalysis ofwater:
' a.StandardPlateCount
b.DetectionofColiformsinwater:Presumptive Test,
ConfirmedTestandCompletedTest
c.RapidDetectionofE.colibyMUGTechnique(De
monstration)
Wastewateranalysis:
C. a. Studyofmicrobialflorainraw andtreated sewage
b. DeterminationofBODandCODofwastewater
Practical6 PracticalsBasedonUnit 11lofBNBUSMB3T2
a. IsolationofBlueGreenAlgaefromWatersamples
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b. IsolationofAzospirillum

C. IsolatingChromiumtolerantorganisms

Sectionl 1l

Practical7 PracticalsBasedonUnit | and 11ofBNBUSMB3T3

a. Reagent preparation for molecular biology techniques

Practical8 PracticalsBasedonUnit 11 1ofBNBUSMB3T3

a. Restrictiondigestion oflambda phage/anyplasmidDNA
b. Ligationreactionusing EcoRIdigestedA DNA fragment
C. IsolationandvisualizationofplasmidDNA

Estimation of total sugar by Anthrone method(Demo), Estimation of
reducing method by Felhing’s method, Extraction of lipid by Soxhlet
method, Enumeration of microorganisms in air and study of its load after
fumigation, Study of air microflora and determination of sedimentation rate,
Determination of total solids in wastewater
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CourseCode CourseTitle Credits ﬂNot'
BNBUSMBA4T1 Bioenergetics,EnzymologyandProteinAnalysis 2 0 Zz o
45
LearningOutcomes: Learners willbeableto:
e Understandbasicaspectsofbioenergeticsandmetabolism
e Comprehendthebasicprinciplesofenzymology
e Enlist the mechanisms underlying the enzymatic reactions and
e Know differentmethods used for proteinpurificationand separation
1.1 Introductiontometabolism,Metabolicpathway
Unit 1.2 Organicreactionmechanisms
I:Introduction 1.3 Experimentalapproachesto studymetabolism 15
toMetabolism 1.4 ThermodynamicsofPhosphatecompounds
&Bioenergetics 1.5 Oxidation-reductionreactions
1.6 Thermodynamicsoflife
2.1 History,Definition,ClassificationandNomenclatureofenzymes
2.2 ChemicalNature, PropertiesofEnzymes,
2.3 MechanismofEnzymeAction,
2.4 Michaelis-
Mentenequationandit’sderivation;LineweaverBurkplot
2.5 OverviewofCoenzyme:
a. Coenzymes:Differenttypesandreactionscatalyzedbycoe
nzymes (in tabularform)
b. Nicotinicacid:structure,occurrence&biochemicalfunction
Unit 2.6 EnzymeKinetics:
I11:EnzymeKineti a. Saturationkinetics 15
cs b. Effectoftemperature andpH

c. Effectofinhibitors-
Reversibleandirreversible,competitive,Non-competitive and
uncompetitiveinhibitors
2.7 Multi-substratereactions-
Ordered,Randomandpingpongreactions
2.8 Allostericeffectsinenzymecatalyzedreactions-Koshland-
NemethyandFilmermodel&Monod,WymanandChangeux
Model
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3.1 Purificationofproteins:
a. Recognizingthe proteinof interest

Unit b. Criteria for protein purification: Solubility,
I11:ProteinAnal Size,Charge,and Binding Affinity 15
ysisAnalytical 3.2 Electrophoresisofproteins:
techniques a. SDS-PAGE
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b. NativeGels,Gradientgels,Isoelectricfocusinggels

c. 2DPAGE

d. Celluloseacetateelectrophoresis

e. Detection,estimation, recoveryofproteinsin gels
3.3 Basicprinciple ofsedimentation:

a. RCFandsedimentationconcepts

b. Sedimentationrateorvelocity

c. Sedimentationequilibrium

d. Svedbergunits
3.4 Construction,workingofcentrifugetypes:

a. Typesofcentrifuges

b. Typesofrotors

c. Care andmaintenance ofcentrifuges
3.5 Preparativecentrifugation:

a. Differentialcentrifugation,

b. Density gradient
centrifugationApplicationsofpreparato
rycentrifuge
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LearningOutcomes:Learnerswillbeableto:
o Namedifferentcomponentsof basicfermenterwith theirfunctionalsignificance
o Comparedifferentmethodsoffoodpreservations
o Demonstratethepresenceofdifferentspoilage causingorganism
o Explain various methods used in analysisofmilk
1.1 Anintroductiontofermentationprocesses
1.2 Therangeoffermentationprocesses
1.3 TheComponent partsofafermentation process
) 1.4 Screeningmethods:PrimaryandsecondaryscreeningHighth
Un't_ roughputscreening methods
lIndustrialTe o _ )
chnology 1.5 Strain improvement: selection of induced mutants
synthesizingimproved levels of primary metabolites; The 15
Host defense isolation ofinduced mutants producing improved yields of
and public secondarymetabolites; The improvement of strains by
health modifyingpropertiesother than theyield ofproduct
1.6PreservationofculturesandQualitycontrolofpreservedstock
1.7 Types of fermentations: Surface and Submerged; Batch
andContinuous,Aerobicandanaerobic
2.1Microbesasfood, overviewoffermentedfoods
2.2.Microbial growth andfood spoilage
2.3 Controllingfoodspoilage:
a. Homeostasisandhurdletechnology
b. Naturally occurring antimicrobials: lysozyme, lactoferrin
andother Fe binding proteins, avidin, spices and essential
Unit oils,onionsand garlic,isothiocyanates, phenoliccompounds
11Food c. Antimicrobial chemicals: organic acids, nitrites, Para-
Microbiology benzoicacid,sodium chloride, phosphates,sulfites 15
d. Biopreservation:controlledacidification,bacteriocinsp
robiotics,prebiotics andsymbiotics
2.4 Physicalmethodsoffoodpreservation:drying,freeze-
drying,coldstorage,heat treatment:concept of TDPandTDT
2.5 Preservationbyirradiation:UVandionizingradiations
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2.6 Food Control Enforcement & Control Agency:
Internationalagencies, Federal agencies (FDA, USDA),
FSSAI [website],Introductionto HACCP
Important Microorganisms in Food Microbiology:
Spoilagecausing microorganisms, Food-borne Iliness
associatedMicroorganisms

3.1 Microbiologyofrawmilk,spoilagecausingorganisms,sourcesofco
ntaminationof milk,important pathogenicmicrobes
3.2 Microbialqualityofrawmilk
3.3 Milk analysis: Grading, platform tests, Dye reduction
test, DMC, SPC, LPC, Coliform count, Thermophilic

Unit L
I11DairvMicr count,Psychrophiliccount y
ATy 3.4 Rapid detection of milk borne pathogens (Nucleic acid
obiology

basedassays, Immunological basedassays, Biosensors)
3.5 Products:Cheese,Butter, Y oghurt(types,manufacturingpr
ocessoutline, Defects)
3.6 MicrobiologicalQuality andSafetyAspectsof Traditional
DairyProducts

LearningOutcomes:Learnerswillbeableto:
e Explain role of lymphoid cells, organs, immunoglobulin

e Explain conventional, rapid and advance methods used inisolationandidentification bacteria from
clinical sample

e Representdatawithstatisticaltools

1.1 Classification of immune components of innate immunity & acquired
immunity
1.2 Cells of immune system: Hematopoiesis, lymphocytes, monocytes &
macrophages, granulocytes, mast cells, dendritic cells & NK cells
) 1.3 Lymphoid organs : primary and secondary
Nan0|0_te(_:hnol 1.4 Concept of local immunity and herd immunity
ogy,Biofilms |y 5 Basjc concept of antigen and epitope, types of antigen
and biosensors 1.6 Basic structure, classes and function of immunoglobulin
with
application

Unitl:
Immunology

15
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Unitll: 2.2 PhasesofDiagnosticcycle 15
ClinicalMicrobiolo| 2.3 Clinicalmicrobiology:SpecimenCollectionand handling
ay 2.3 ApproachestoPathogen identification Conventional Approach

Scientific writing, | 2.4 RapidTechniquesfor pathogenidentification

research . . . L .
methodology and 2.5 Otherpathogensm_entn_‘ledbyc_onventlonalorraplddlagnostlcs

biostatistics 2.6 Point-of-careRapid Diagnostics
3.1 Introductiontobiostatistics: 15

Unit 111;

Basicbiostatistics
Biofertiliser,
biopesticide,

bioremidiation

a. Statistics,Biostatistics,Applicationsandusesof Biostatistics
b. Data: Types of data
(Quialitative/Quantitative,Primary/Secondary,Univariable/Bivari
able/Multivariable.Rawdata/Derived data)
c. Population,Sampling,Sample,Randomsample,C
haracteristic(Measurable/ Non-measurable)

3.2 Frequencydistribution

a. Typesoffrequencydistribution(Simple/Grouped)

b. Terms associated with grouped frequency distribution
(Classinterval, class limit, class boundaries, class mark, class
width,classfrequency,cumulativefrequency)

3.3 Graphicalrepresentationofdata:

a. Graphicalrepresentationofungroupeddata:Linegraph,Bardiag
ram(simple), piechart
b. Graphical representation of grouped data: histogram
(equalclassintervals), frequency polygon

3.4 Centraltendency:
a. Characteristicsofcentraltendency
b. Measures of central tendency: mean, median,
mode(Ungroupeddata, grouped data)

3.5 Measuresofvariation: Absoluteandrelativemeasureofdispersion
Forgroupedandungroupeddata:Standard deviation

3.6 Significance of Statistics in Epidemiology

3.7 Epidemiological techniques and markers




Sectionl

Practicall PracticalsBasedonUnit lofBNBUSMB4T1

ProblemsbasedonbioenergeticstocalculateKeq,Gibbsenergy,
Enthalpy

a.

b. Radioisotopeshalf-lifecalculations

Practical2 PracticalsBasedonUnit l1ofBNBUSMBA4T1

Effectoftemperature,pH,enzymeconcentration,substrate
concentrationandinhibitors onlnvertase activity

Practical3 PracticalsBasedonUnit I11ofBNBUSMB4T1

a.

a. Proteinprecipitationusingammoniumsulphate

b. Desaltingusingdialysismethod

C. DemonstrationofAffinitychromatography

d. Demonstrationoflonexchangechromatography
ElectrophoresisofproteinshySDS-PAGE

f. Isolation of chloroplast using sucrose density gradient centrifugation

Sectionl|
Practical4 PracticalsBasedonUnit lofBNBUSMBA4T2

a. Productionofamylasebysolidstateandsubmerged fermentation
Practical5 PracticalsBasedonUnit 110fBNBUSMBA4T2

a. IsolationoforganismscausingFoodSpoilage
b. DeterminationofMICof salt/sugar
C. Determinationof TDPandTDT
Practical6 PracticalsBasedonUnit I11ofBNBUSMBA4T2
a. Dyereductiontest: 1) MBRT 2) RRT

MicrobiologicalQualityAnalysisoflocaldairyproduct
1. Coliformcount

2. Thermophiliccount

3) Psychrophiliccount

4) Fecalstreptococcicount

5) Yeastandmoldcount

Sectionlll
Practical7 PracticalsBased onUnit IofBNBUSMB4T3

22| Page

Page220f31




Separation of PBMNCs using Ficoll Hypaque

a.
b Field’s staining of Blood film
Practical8 PracticalsBasedonUnit 11ofBNBUSMBA4T3
a IsolationoforganismsonXLD, CLEDandCetrimideagar
Biochemicaltest:
b. . .
a. Triplesugarironslant
b. Catalase
c. Oxidase
d. Lysinedecarboxylase
e. Oxidative-FermentativeTest
c DemonstrationofPCR
Practical9 PracticalsBasedonUnit 1110fBNBUSMBA4T3
Representingdataobtainedfromaselfstudystatisticallyongraph
paperandusingMS-Excel: Linegraph,Bar diagram,Piechart
a.
b Solvingproblemsbased onmeasures of central tendencyusing MS-Excel.
c Solvingproblems basedon measuresof dispersionusing MS-Excel.
Isolation of amylase, protease, lipase producers, Extracellular production
of invertase from yeast, Sizing Yeast cells, centrifuge machine
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Publishers
5 iGenetics:AMuotecutar PeterRussel Benjou_nin 30 2010
Approach Cummings
: MeGrawHitinter
3. MolecularBiology RobertWeaver nationaledition. 3 2005
4, Molecular Cloning A Sambrook, Russell CSHL press 3rd 2001
laboratory manual (Volume 1)
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SEMESTER-IV

BNBUSMBA4T1:Bioenergetics, EnzymologyandProteinAnalysis

BooksandReferences:
Sr.No. Title Author/s Publisher | Edition| Year
1. Fur.1damen.t alsof D.Voet andJ. Voet Pl.Jb“Sher 5t 2011
Biochemistry Wileyplus
. . Satyanarayanaand Booksand d
2 Biochemistry Chakrapani alliedpvt Itd. 3 2006
3. Lehnlr)gerPrlr.mmplesof NelsonandCox WHFreeman 4t 2004
Biochemistry
4, OutlinesofBiochemistry | C'Cr 0NN & P-K.SmpfG. | JohnWileyand | g 1949
Bruening,R.N.Dol. sons
5. Biochemistry LubertStryer W.H.Freeman 5th 2002
andCompany
Principle and techniques CambridgeUni
6. ofBiochemistryandMolecula WilsonandWalkar versity 7th 2010
r Press
Biology
BNBUSMBA4T2:Industrial Technology,Foodand DiaryMicrobiology
BooksandReferences:
Sr.No. Title Author/s Publisher Edition | Year
New
1. IndustrialMicrobiology CasidalL.E., Agellr(lée)mtlona Reprint | 2009
Publishers,New
Delhi.
. Stanbury P. .
Principles of . Aditya Books nd
2 FermentationTechn ::.,WhltakerA.&HaI Pvt.Ltd,NewDel 2 1997
ology SJ. hi
3. Dairymicrobiology K.CMahanta. OmsonPublication 1t 1984
. . NewAge
: . 3rd
4 FoodMicrobiology AdamandMoss InternationalL_td. 2008
TataMcGrawHill
5. Milkandmilkproducts Eckles Publishingco 4th 1986
mpanyLtd.
6 Outlinesofdairytechnolo SukumarDe Oxford 13t 1980
' 9y UniversityPress
26| Page
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BNBUSMBA4T3: Immunology, Clinical Microbiology and biostatistics

BooksandReferences:
Sr.No. Title Author/s Publisher Edition | Year
: S. Pathak, U Palan Capital na | 2005
1 Immunology essential and Publishing 2
fundamental Company
2 Immunology Kindt, Goldsby, W. H. Freeman 6th 2007
Osborne and Co.
Microbiology: An SlonczewskiandFo Norton gth 2016
3. EvolvingScience ster &Company,Inc
Koneman's color atlas Lippincott th
4. andtextbookof diagnostic ElmerW.Koneman Williams& 6 2006
microbiology Wilkins
. . - Dr.PranabKuma S. Revised | 2007
5 IntroductiontoBiostatistics rBanerjee ChandPublishing | edition
6. Microbiology Michael J. Pelczar, | TATA Mcgrew - 5t 1995
C.S. Chan, , Noel Hill
R. Krieg
28| Page

Page300f31




EvaluationScheme

Internals:
Assignment/ Study tour
withreport/Journal Movie
cIubprgsgntatlon/Preser)tatlo Attendance Active
nofmini-research project Particination
Classtest work/volunteeringforDepart P . Total
. . andLeadershipQu
mentfest/postermaking/exhi .
.. alities
bition/
Departmentalcontribution/
case
studypresentation/Reviewwr
iting
20M 10 M 10M 40M
InternalExamination: Basedon Unitl /Unit 2/Unit3
Duration:40mins Total
Marks:20
No.ofQuestions:15
Q.1 | Answerthefollowing choosingthecorrectalternative. 10
1 | BasedonUnitl/II/I11
a b | K D |
2 | BasedonUnit I/11/111
a b K D |
3 | BasedonUnitl/11/111
a [b | K [D |
4 | BasedonUnitl/11/111
a b | K D |
5 | BasedonUnitl/11/111
a [b | c D |
6 | BasedonUnit I/11/111
a b | K D |
7 | BasedonUnitl/11/111
a [b | c D |
8 | BasedonUnitl/11/111
a b K D |
9 | BasedonUnitl/II/111
a b K D |
10 | BasedonUnitl/I1/111
a b | K D |
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| Q.2 | Answerthefollowingchoosing thecorrectalternative.

30| Page
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1 | BasedonUnitl/1I/111
a [b | [c | [D |
2 | Basedon Unitl/11/111
a [b | [c | [D |
3 | BasedonUnitl/II/111
a b | c | D |
4 | BasedonUnitl/I/111
a [b | [c | [D |
5 | BasedonUnitl/11/111
a b | c | D |
TheoryExamination: SuggestedFormatof Questionpaper

Duration: 2Hours

® Allguestionsarecompulsory

TotalMarks:60

Q.1 | Answeranytwoofthefollowing 16
a | BasedonUnitl
b | BasedonUnitl
c | BasedonUnitl

Q.2 | Answeranytwoofthe following 16
a | BasedonUnitll
b | BasedonUnitll
c | BasedonUnitll

Q.3 | Answeranytwoofthefollowing 16
a | BasedonUnitlll
b | BasedonUnitllI
c | BasedonUnitlll

Q.4 | Answeranysixofthefollowing 06
a | Basedon Unitl/1I/111
b | BasedonUnitl/1I/111
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c | BasedonUnitl/Il/1

d | BasedonUnitl/Il/1

e | BasedonUnitl/Il/1

f | BasedonUnitl/11/111

g | BasedonUnitl/1I/111

h | BasedonUnitl/II/111

i | Basedon Unitl/11/111

Answeranytwoofthefollowing

06

a | BasedonUnitl/Il/1

b | BasedonUnitl/11/111

¢ | BasedonUnitl/Il/1

32| Page

Page300f31




MarksDistributionandPassingCriterionforEachSemester

Theory Practical
Minmark Minma Minma
CourseCode Internal | sforpassi ThegryEx rksforp CourseCode Prgctlt.:aIE rksforp
ng amination assing Xamination assing
BNBUSMB3TL | 40 16 60 24
BNBUSMB3T3 | 40 16 60 24
Theory Practical
Minma Minma
CourseCode Internal Min '_I'hec_)ryEx rksforp CourseCode PrgctlgaIE rksforp
marksforpa amination assing Xamination assing
ssing
BNBUSMBATL | 40 16 60 24
BNBUSMBAT2 | 40 16 60 24 | BNBUSMB4P4 150 60
BNBUSMB4T3 | 40 16 60 24
PO S S S S
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