Part A Introduction

Session:

Program: Class :B.Sc Year: IV
Honours/Research 2024-25
Subject:Industrial Microbiology
1 Course Code S4INMB'L 1
2 Course Title Research Techniques
3 Course Type (Core Course/
Discipline Specific Elective/) Reseaircla
4 Pre-requisite © - - To study this course, a student
must have had Industrial
Microbiology in Degree.
5 Course Learning outcomes On successful completion of
(CLO) this course, the students will
be able to know:
1. Research scope and
significance
2. Data collection and
analysis
3. Advanced Techniques in
Microbiology
6 Credit Value 2
7 Total Marks Max. Marks: 30 | Min. Passing
+ 70 Marks: 35
_ Part B- Content of the Course i
Total No. of Lectures-Tutorials-Practical (in hours per week):
L-T-P: 30hrs
Unit Topics No. of
Lectures - 37
1 Introduction to research: Research-Scope and | 06
significance. Types of Research.Research process.
Characteristics of good research, formulation of
research problem. Research designs, features of good
design, Hypothesis, hypothesis generation, null and
alternate hypothesis. Research writing: Report
writing and research paper writing, IMRAD system,
PUBMED, Google Scholar search, References,
citations and plagiarism.
2 Data collection: Data representation in Biostatistics. | 06

Measure of central tendency and dispersion, mean ,
mode, and median, Tabulation of data, Graphical
depiction of data, Standard deviation, definition and
calculation. Standard error, definition and
calculation, sampling method, finite and infinite

At



3 Data analysis: Probability, definition, theory and | 06
distribution (normal and binomial) correlation,
introduction, types and coefficient, regression
analysis, introduction types and coefficient, test of
significance, t test and chi square test. Analysis of
variance, types, One way ANNOVA.

4 Bioinformatics: concept, scope and application of | 06
bioinformatics. Biological databases, database of
nucleic acid, proteins, specialized genomic and
structure database, Networking system and data
retrieval from databases, EMB,NET,SRS,NCBI.
Sequence alignment: local and global alignment,
pairwise and multiple sequence alignment. Concepts
of gaps penalties in sequence alignment.

5. Advanced Techniques in Microbiology: Molecular | 06
methods to identify bacteria, Polymerase Chain
Reaction (PCR), Denaturing Gradient Gel
Electrophoresis (DGGE), Restriction Fragment
Length Polymorphism (RFLP), Amplified
Ribosomal DNA and Restriction Analysis
(ARDRA), Pulsed field gel electrophoresis PFGE.
16s RNA sequencing, Phenotypic Identification of
bacteria and fungi including automated method by
Biolog

Keywords!T ags: research methods, biostats ,bioinformatics

_ Part C-Learning Resources

Text Books Reference Books, Other resources

Suggested Readings: 1. RESEARCH METHODOLOGY: a step-by-step guide for
beginners. Ranjit Kumar 3« Edition Sage Publications

2. BIOINFORMATICS FOR BEGINNERS Genes, Genomes, Molecular
Evolution, Databases and Analytical Tools by Supratim Choudhuri 2014 Published
by Elsevier Inc

3. Research Methodology: A Handbook for Beginners Pagadala Suganda

Devi Notion Press, 2017

4. Computer Fundamentals Pradeep K. Sinha, Priti Sinha - 2004

5.Basics of bioinformatics ,DrSumati Hajela,Devi Ahilya Prakashan,Indore
6.Concepts in Bioinformatics Dr Sumati Hajela ,Devi AhilyaPrakashan Indore

Suggested equivalent online courses:
1.https://ccsuniversity.ac.in/bridge-library/pdf/Research-Methodology-CR-Kothari.pdf
2.https://mfs.mkel.org/images/ebook/Fundamental%200f%20Research%20Methodology%20and
%20Statistics%20by%20Yogesh%20Kumar%20Singh.pdf

3. https://www.euacademic.org/BookUpload/9.pdf

4. https://mdu.ac.in/UpFiles/UpPdfFiles/2020/lan/research methodology.pdf

5. https://www.uou.ac.in/sites/default/files/sIm/MAHS-09.pdf

6. https://onlinecourses.swayamz2.ac.in/cec24 gel7/preview
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks :

100

Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks

Internal Assessment : Continuous Comprehensive Class Test
Evaluation (CCE) Assignment/Presentation 30
External Assessment ; Section(A) : Very Short
University Exam Section Questions 70
Time : 03.00 Hours Section (B) : Short Questions
Section (C] Long QUEStIDI'IS
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ﬂauﬂ?ﬁ: LT L]
WaaoRws 0
w.iw m/afm el :dl. | an gy | @ 202
T 25
fawa: siteaifs gewsha R
1 UISTHH FH HIE S4INMB{. 4
2 ISTHA FT eNvew AU FFelrE
3 QISThHA Hl R
(PR A/ BT MYy
WAs sofeea
4 qaﬁﬁaﬂ (Prerequisite) ST P FT JEITA A &
Y T foe, o & v st
geasita R 1 3eaT Rt
H forar &t |
S UISTshHA I I | §0 UIod#HA & A6 FAUA R,
aRefetrr @R eifefer | Raamelf Fosr & wamr ghar:
3T3EF) (CLO) I Wmmaﬂtml
2. 3T FHhaa 3T fAedwor
3. geHsi e fF s
GETICY
6 Hfse AT 2




gma’a:

s 3 | FgeaR St

30+70 37 35

ﬂma-qmaﬁ'rﬁmw

P: 30hrs

Wﬁﬁﬁ.m@ﬂ'ﬂﬂ mﬁm(uﬁrmuﬁﬂ) L-T-

5HIE

ICLe)

qTEYT el
$ FEAT-5o

HTHU IRET: -8 3R AEed)
Hoarie 3R repsrasies R | srewemer &
YHR| HTHYUT GRHaT| 397 aer & wayor,
MY FHEAT &7 TAwqOT| ey IrfBrerey, aer
FfAwew A RAvaw, sREevaT, REFeT=T
oo, o7 st dwfous wReewam oy
a@er: RO srwe 3itt ever o 3@, IMRAD
yurell, PUBMED, Google Scholar @,

06

IHST Hhad : SNgwifegdr F e
vt F=w wgfr sk sl @
AF, AL, AT IR AfeTgET, @ v
aRvfiEer, 3er F1 mfvea REor, A
Raee, aRemr sk avem aew TR,
afemaT 3R arorer, wfdas R, sRf@T sk
3|

06

ST freaor: Feregar, gfvsm, R sk
fara=or (wwey 3k gfve) weway, TR,
YR 3T I0TF, AT Reavor, iy
THR R Iories, Fefar wfaror & gdaror

06

st




3R Fré-ae Tdator) wEvor Redyr, wER,
T TArar 1 Aeeyor)

4 TAFHIATRFH IAURON, FF & qur | 06
3T SR ST W g fFas
s, Wi (Feufes) Ry, sAffs aur
TG (FCFR) F 37T VW ISea T yore
U STeTRAw ¥ 31eT Rdlae (wirsraeT ) suaa
A, THIRTH ; TAHEIATE)
Reaew vamgerie (wv@on); i (swer)
Tq WrARE (Felae ), SieY ¥ (Y3 arger ) v
Tl (e ) A W@ (Redw
Targeie )30 YAede (AT @ &3 ) #Y
IAYROT (FATT ).

5. gewrsha Re=r fF arfer 06
dHell:dlelaAST Jef NUFe
feeafer AT I s IwRRAT
Ri¥gererer harefe orer gidATRbe
TFCAhISS ISEIEIAS TAT U
Ritgaes wnfalRiy, geuz fies o
SAFCIBRIAT, 16T 3N U T FrrdfiaT
FaASas F gEae fF aRfe
faf®, siolog v weufoa R

mﬁg(ﬁaéjléﬂ mumaaﬁha;
HFT!T- '.@Hmm

wﬁamgmﬂ:mmwmmm@m:
I SASAERARHH vk qR=w, STEAR goen 34T feear wHRE sk, AW Rl
ST & 3Yelets

2. FlUT 37 TABAPRARFHT, SIGAT Eotel &dr JRedr TR FeER, AT,

st




3. U SIS T TRSTORARTY, | ST.gAT goterm AT 3feedr v Tk, AY.
4. witeadr =1 R (R &) TH.UA.FN RIaqssr Ggg @ifieey sraa gomereT

5. GIfETM & aca Eﬁwmm-%é’r?ﬁ%WIGNouw

6. Rud AIEteret - R st dig webmer et drefier g ISBN- 978-9829828875

2. 3T BfSea wewnt Ax fiF

HTATAT THFAT HTeTolgeT TSTHH:

Suggested equivalent online courses:;
1.https:;’{ccsuniversitv.ac.fn!bridge—|ibrarw’pdf,fRemarch—Methodologv—CR-Kothari.pdf
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%20Statistics%20by%20Yogesh%20Kumar%20Singh. pdf

3. https://www.euacademic.org/BookUpload/9.pdf

4. https://mdu.ac.in/UpFiles/UpPdfFiles/2020/)an/research methodology.pdf

5. https://www.uou.ac.in/sites/default/files/slm/MAHS-09.pdf
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3 ____Part A Introduction :
Program: Class :B.Sc Year: IV Session: 2024-25
Honours/Research
Subject:Industrial Microbiology
1 Course Code S4INMB'{ §
2 Course Title Practicals in Research
Techniques
3 Course Type (Core Course/ Y s
Discipline Specific Elective/
Elective/ Generic Elective Reseavch
/Vocational......)
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4 Pre-requisite ¢ To study this course, a student
must have had Industrial
Microbiology subject in Degree.
5 Course Learning outcomes | On successful completion of this
(CLO) course, the students will be able
to:
1. Do statistical
calculations
2. Apply bioinformatic
techniques.
6 Credit Value 2
i Total Marks Max. Marks: | Min. Passing
100 Marks:35

___Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):

L-T-P: 30hrs
Unit Topics No. of Lectures
(2 Hours Each)
1 Calculation of mean in bacterial samples 0
2 Calculation of standard deviation and
standard error
3. Performing t test
4. Performing chi square test
S, Study of sequence form, retrieving sequence
6. Study of protein database, retrieving
protein sequence,
%s Study of protein structure, properties.
8. Study of nucleic acid and genome database
9. Study of specialized database
10. Study of structure database
Pairwise alignment with help of Blast and
FASTA.
Keywords/Tags:

_Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Author Surname,

Initials, “Book Title”, Publisher’s name, City/country of publication,
Year of publication. Edition No. if any.
2. Author Surname, Initials, “Book Title”, Publisher’s name, City/country of publication,
Year of publication. Edition No. if any.

Suggestive digital platforms/ web links

Suggested equivalent online courses:
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks | External Assessment | Marks
Class Interaction /Quiz 10 Viva Voce on 10
Practical

Attendance 10 Practical Record File 10
Assignments (Charts/ Model Seminar / Rural 10 Table work / 50
Service/ Technology Dissemination/ Report of Experiments

Excursion/ Lab Visits/ Survey / Industrial visit)

TOTAL 30 70
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Pairwise alignment with help of Blast and
FASTA.
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