Part A - Introduction

Program : Degree

| Class: B.Sc. |  Year: IIl Year | Session :2023-24

Subject: Biotechnology

1. | Course Code S3-BTEC3D
2. | Course Title Environmental Biotechnology
3. | Course Type
(Core
Course/Discipline Discipline Specific Elective 3 (Theory)
Specific Elective/ (Group B Paper I)
Elective/ Generic
Elective
/Vocational/....)
4. | Pre-requisites To study this course, Student must have Diploma in Biotechnology
5. | Course Learning | On successful completion of this course, the students will be able to:
outcomes

1. Deep understanding of existing and emerging technologies that are
important in the area of environment and the principles and techniques
which underline the environmental issues including air and water
pollution.

2. Empowers the students with the knowledge of Domestic waste water
treatment, Classification of wastewater treatment (physical, chemical
and biological)

3. Students learn about concepts of Biodegradation, Biodegradation of
hydrocarbon, and Measurement of biodegradation. Bioremediation-
Concept, Methods of Bioremediation (In-situ and Ex-situ
Bioremediation), and Xenobiotic biodegradation.

4. Learners will understand the concept of biodiversity: conservation and
management, rules and acts.

6. | Credit Value 4
7. | Total Marks Max. Marks-30+70 | Min. Passing Marks: 35

Prof. RAGINI GOTHALWAL

Hezd & Coordin

of Biotechnclogy
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Part B — Content of the Course

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

Unit Topics Number of
Lectures
( 1 Hour Each)
L. Environmental Pollution: Definition, principles and scope of ecology 12
types of pollution, Oil pollution, Methods for the measurement of
pollution; Methodology of environmental management - the problem
solving approach, its limitations.
IL. Solid and Water wastes: sources and management (composting, 12
vermiculture and methane production). Treatment of waste water,
primary, secondary & Assessment of water quality.
I11. Global Environmental Problems: Ozone depletion, UV-B, green 12
-house effect and acid rain. Biogas H Production
IV. Degradation of Xenobiotics in  Environment. Ecological 12
considerations, decay behaviour & degradative plasmids;
Hydrocarbons, substituted hydrocarbons, surfactants, pesticides,
microbial leaching. Bioremediation of contaminated soils and waste
land.
V. Techniques and Applications: 12

Methods of monitoring Pollution; Biological methods; Detection
methods for DO, BOD, Pathogen monitoring by heterotrophic plate
count; Multiple tube method; Membrane filtration methods; Strategies
for controlling pathogen transfer; Chemical methods- Detection
methods for COD, pH, alkalinity, TSS, TDS, Total organic carbon, oil,
grease etc.; Biosensors for pollution
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

I

TS

8.

9.

Sodhi G. S., Environmental Chemistry, Narosa Publishing House.

2. Das Satya N., Essential of Biotech for student, PeePee Publication & Distributor Ltd.
3
4. Purohit S. S., Shammi Q.T. and Agrawal A. K ,A Test book of Environmental Sciences, ,

Verma Dhananjay, Environmental Awareness, M. P. Hindi Granth Academy.

Student edition Jodhpur.

Agrawala, Environmental Studies Narosa Publishing House.

Mohapatra Pradipta Kumar,Text Book of Environmental Biotechnology ,Willy Publication
Mohapatra Pradipta Kumar,Text Book of Environmental Biotechnology , I K International
Publication

Kumar Pramod, Textbook of Environmental Biotechnology Woodhead Publishing India
Nachiketa Neeraj, Environment &amp; Ecology a Dynamic Approach, G K Publication.

10. Sharma Vinay,Text Book of Environmental Biotechnology, Aavishkar Publication
11. Thakur Indu Shekhar, Environmental Biotechnology, Dream Tech Publication.
12. Books Published by Madhya Pradesh Hindi Granth Academy, Bhopal.

Suggestive digital platforms/web links- www.biologyonline.com

Suggested equivalent online courses: Coursera, NPTEL

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 : Class Test Assignment/Presentation

Continuous Comprehensive 30
Evaluation (CCE)

External Assessment : Section(A) : Very Short Questions

University Exam Section Section (B) : Short Questions 70
Time : 03.00 Hours Section (C) : Long Questions

Any remarks/suggestions:

Prof. RAGINI GOTHALWAL
HC:id _x(‘,J' din="or
Dept. of Biolec

Barkatullah University, Bliopal-462026
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Part A - Introduction

Program : Degree

| Class: B.Sc. | Year: IIl Year | Session :2023-24

Subject: Biotechnology

1. | Course Code S3-BTEC3Q
2. | Course Title Environmental Biotechnology
3. | Course Type
(Core
Course/Discipline Discipline Specific Elective 3 (Practical)
Specific Elective/ (Group B Paper 1)
Elective/ Generic
Elective
/Vocational/....)
4. | Pre-requisites To study this course, Student must have Diploma in Biotechnology
5. | Course Learning | On successful completion of this course, the students will be able to:
outcomes

I. Deep understanding of existing and emerging technologies that are
important in the area of environment and the principles and techniques
which underline the environmental issues including air and water
pollution,

2. Empowers the students with the knowledge of Domestic waste water
treatment, Classification of wastewater treatment (physical, chemical
and biological)

3. Students learn about concepts of Biodegradation, Biodegradation of
hydrocarbon, Measurement of biodegradation. Bioremediation-Concept,
Methods of Bioremediation (In-situ and Ex-situ Bioremediation), and
Xenobiotic biodegradation.

4. Learners will understand the concept of biodiversity: conservation and
management, rules and acts.

6. | Credit Value 2
7. | Total Marks Max. Marks-100 | Min. Passing Marks: 35

(\?@»‘%‘/@/

Prof. RAGINI GOTHALWAL
Head & Coord T
Dept. of

Barkatullah University, Blipai-4062026
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Part B — Content of the Course

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

Unit Topics Number of
Lectures
(2 Hour Each)

Practicals:

Isolation of Cyanobacteria (blue green algae).

Estimation of nitrate. 20

Estimation of nitrite.

Estimation of ammonia.

Determination of biological oxygen demand (BOD) of water

sample.

Determination of chemical oxygen demand (COD) of water

sample.

7. To study air born microbes by agar plate technique.

8. To study pollution stress by chlorophyll and carotenoid ratio from
algae sample.

9. To study of effect of heavy metal on growth of bacteria.

o 10 (B9

o

Keywords/Tags: Nil

/@«»’/ﬁ&“

1 COT A VAL
Prof. RAGINI GOTHALWAL
Head & Coordinza
Dept. of Bictecy oy

1452026

rsily, ohopel

or

Bakatullah Lawe
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Sodhi G. S., Environmental Chemistry, Narosa Publishing House.

2. Das Satya N., Essential of Biotech for student, PeePee Publication & Distributor Ltd.

3. Verma Dhananjay, Environmental Awareness, M. P. Hindi Granth Academy.

4. Purohit S. S., Shammi Q.T. and Agrawal A. K ,A Test book of Environmental Sciences, ,

Student edition Jodhpur.

Agrawala, Environmental Studies Narosa Publishing House.

6. Mohapatra Pradipta Kumar, Text Book of Environmental Biotechnology ,Willy Publication

7. Mohapatra Pradipta Kumar,Text Book of Environmental Biotechnology , I K International
Publication

8. Kumar Pramod,Textbook of Environmental Biotechnology Woodhead Publishing India

9. Nachiketa Neeraj, Environment &amp; Ecology a Dynamic Approach, G K Publication.

10. Sharma Vinay,Text Book of Environmental Biotechnology, Aavishkar Publication

11. Thakur Indu Shekhar, Environmental Biotechnology, Dream Tech Publication.

12. Books Published by Madhya Pradesh Hindi Granth Academy, Bhopal.

n

Suggestive digital platforms/web links-Nil

Suggested equivalent online courses: Coursera, NPTEL

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments (Charts/ Model Seminar / Rural Table work / Experiments
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Total Marks : 100

Any remarks/ suggestions:

prof, RAGINI L
Head & Coorciie
Dept of Biotechnt .

Ba-kaluliah Lniversity, Bhopai-4o2ces
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Prof. RAGINI GOTH ALWAL
Head & Coordinz of
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Prof. RAGINI GOTHALWAL

Head & Cocrdinz or
Dept. of Biotechnoiogy
Barkatullah Lniversity, Bhopal-4562026
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Student edition Jodhpur.

Now

Publication

Agrawala, Environmental Studies Narosa Publishing House.
Mohapatra Pradipta Kumar,Text Book of Environmental Biotechnology ,Willy Publication
Mohapatra Pradipta Kumar, Text Book of Environmental Biotechnology , I K International

Sodhi G. S., Environmental Chemistry, Narosa Publishing House.

Das Satya N Essential of Biotech for student, PeePee Publication & Distributor Ltd.
Verma Dhananjay, Environmental Awareness, M. P. Hindi Granth Academy.

Purohit S. S., Shammi Q.T. and Agrawal A. K ,A Test book of Environmental Sciences, ,

8. Kumar Pramod,Textbook of Environmental Biotechnology Woodhead Publishing India
9. Nachiketa Neeraj, Environment &amp; Ecology a Dynamic Approach, G K Publication.
10. Sharma Vinay,Text Book of Environmental Biotechnology, Aavishkar Publication

I1. Thakur Indu Shekhar, Environmental Biotechnology, Dream Tech Publication.

12. Books Published by Madhya Pradesh Hindi Granth Academy, Bhopal.
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Prof. RAGINI GOTHALWA
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Dept. of Biotech

Barkatullah University, Bropal-462028
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. Sodhi G. S., Environmental Chemistry, Narosa Publishing House.

Das Satya N., Essential of Biotech for student, PeePee Publication & Distributor Ltd.

Verma Dhananjay, Environmental Awareness, M. P. Hindi Granth Academy.

Purohit S. S., Shammi Q.T. and Agrawal A. K ,A Test book of Environmental

Sciences, , Student edition Jodhpur.

Agrawala, Environmental Studies Narosa Publishing House.

6. Mohapatra Pradipta Kumar,Text Book of Environmental Biotechnology ,Willy
Publication

7. Mohapatra Pradipta Kumar,Text Book of Environmental Biotechnology , I K
International Publication

8. Kumar Pramod, Textbook of Environmental Biotechnology Woodhead Publishing
India

9. Nachiketa Neeraj, Environment &amp; Ecology a Dynamic Approach, G K
Publication.

10. Sharma Vinay,Text Book of Environmental Biotechnology, Aavishkar Publication

11. Thakur Indu Shekhar, Environmental Biotechnology, Dream Tech Publication.

12. Books Published by Madhya Pradesh Hindi Granth Academy, Bhopal.
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Part A - Introduction

Program : Degree

[Class: B.Sc. |  Year:IIl Year |  Session :2023-24

Subject: Biotechnology

1. | Course Code S3 -BTEC4D
2. | Course Title Bioinformatics
3. | Course Type
(Core Course/ /
Elective/ Generic Discipline Specific Elective 4 (Theory)
Elective (Group B Paper II)
/Vocational/....)
4. | Pre-requisites To study this course, Student must have Diploma in Biotechnology
5. | Course Learning | On successful completion of this course, the students will be able to:
outcomes
1. Will know the use of Bioinformatics tools and their applications.
2. Develop an understanding of basic theory of these computational
tools.
3. Gain working knowledge of these computational tools and methods.
4. Appreciate their relevance for investigating specific contemporary
biological questions.
5. Critically analyse and interpret results of their study.
6. | Credit Value 4
7. | Total Marks Max. Marks-30+70 | Min. Passing Marks: 35

\
4&&

D £ DACTN ~°T1 ¢ I \WA]J
Prot. s WA I\ LWAL
Hesd & Coordin

Dept. of Biotec!

Rhanal AR g
phopai-404us0

Barkatullah Universily,
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Part B — Content of the Course

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

Unit

Topics

Number of
Lectures
(1 Hour Each)

Introduction to computers and Bioinformatics:

History of Bioinformatics, Computer Organization: components,
Memory devices; Comparison of different operating systems DOS,
Windows, Linux.

Comparison of different operating systems DOS, Windows, Linux.
Computers in biology and medicine;

Internet Technologies: Web Services — WWW; URL; Servers: Client/
Server essentials - Domain Name Server; FTP server; E-mail server;
WEB servers; Web publishing-Browsers-IP Addressing. Sequence file
formats: GenBank, FASTA, PIR, ALN/ClustalW2, GCG/MSF, and
PDB.

12

I1.

Proteomics and genomics:

Aims, strategies and challenges in proteomics; proteomics technologies:
Brief overview of prokaryotic and eukaryotic genome organization;
extra-chromosomal DNA: bacterial plasmids, mitochondria and
chloroplast.

Genetic and physical maps; markers for genetic mapping; methods and
techniques used for gene mapping, physical mapping, linkage analysis,
cytogenetic techniques, FISH technique in gene mapping, somatic cell
hybridization, radiation hybrid maps, in situ hybridization, comparative
gene mapping.

12

1.

Overview of biological databases, nucleic acid & protein databases,
primary, secondary, functional, composite, structural classification
database, Sequence formats & storage, Access databases, Extract and
create sub databases, limitations of existing databases.

databases and search tools: biological background for sequence analysis;
Identification of protein sequence from DNA sequence; searching of
databases similar sequence; NCBI; publicly available tools; resources at
EBI; resources on web; database mining tools

12

IV.

Database:

Database concept; Database management system; Data generating
techniques, Database browsing and Data retrieval; Data structures and
Databases.

Sequence and Genome Databases: Databases such as GenBank; EMBL;
DDBJ; Swissprot etc O\

12

T

Prof. RAGIN] G \
Head & Cocrdh
Dept. of Biotechn

Bakatullah University, Bhopai-462026
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Applications and techniques:
clinical and biomedical applications of proteomics;

Identification and classification of organisms using molecular markers-
16S rRNA typing/sequencing, SNPs; use of genomes to understand
evolution of eukaryotes, track emerging diseases and design new drugs;

12

determining gene location in genome sequence

Prof. RAGINI GOTHALWAL
Head & Coordinz‘or
Dept. of Biotechnology

Rarleat dink Aiaserees f P Ta e T
Barkatulizh University, Bhopal-462026
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Sinha P K & Sinha Priti, Computer Fundamentals, Fourth Edition.

2. Greg Perry, SAMS teach your self open office.org.

3. Alexis & Mathews Leon, Fundamentals of information technology

4. Sharma Vinay, Munjal Ashok, Shankar Asheesh, A text book of Bioinformatics, Rastogi
publications.

5. Rastogi SC, Mandirreta Namita, Rastogi Parag, Bioinformatics Concepts, Skill and
applications, Rastogi Publications

6. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal

Suggestive digital platforms/web links

https://www.ncbi.nlm.nih.gov/

https://www.resb.org/
http://www.mbio.ncsu.edu/BioEdit/bicedit.html
https://www.expasy.org/

https://swissmodel.expasy.org/
http://molprobity.biochem.duke.edu/
https://web.expasy.org/protparam/
https://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Proteins

Suggested equivalent online courses:

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 : Class Test Assignment/Presentation
Continuous Comprehensive
Evaluation (CCE) 20
External Assessment : Section(A) : Very Short Questions
University Exam Section Section (B) : Short Questions 70
Time : 03.00 Hours Section (C) : Long Questions
Any remarks/suggestions: O\

R

Prof. RAGIN] GOTHALWA |
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Part A - Introduction

Program : Degree

[Class: B.Sc. |  Year:1Il Year |  Session :2023-24

Subject: Biotechnology

Course Code

S3 -BTEC4Q

Course Title

Bioinformatics

Course Type
(Core
Course/Discipline
Specific Elective/
Elective/ Generic
Elective
/Vocational/....)

Discipline Specific Elective 4 (Practical)
(Group B Paper II)

Pre-requisites

To study this course, Student must have Diploma in Biotechnology

Course Learning

On successful completion of this course, the students will be able to:

outcomes
1. Will know the use of Bioinformatic tools and their applications.
2. Develop an understanding of basic theory of these computational
tools.
3. Gain working knowledge of these computational tools and methods.
4. Appreciate their relevance for investigating specific contemporary
biological questions.
5. Critically analyse and interpret results of their study.
Credit Value 2
Total Marks Max. Marks-100 | Min. Passing Marks: 35

Prof. RAGINI GOTHALWAL
Head & Coordinz'or
Dept. of Bi }

Badeatillah 1! sretha
Barkatullah Universily,
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Part B — Content of the Course

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

nit Topics Number of
Lectures
(2 Hours Each)
1. Practicals:
=20

1. Searching PubMed , Introduction to NCBI, NCBI data bases,

2. Multiple sequence alignment, Primer designing, Phylogenetic
Analysis.

3. Sequence information resource : . Understanding and use of
various web resources: EMBL, Genbank, Entrez, Unigene,
Protein information resource (PIR)

4. Understanding and using: PDB, Swissprot, TREMBL

5. Using various BLAST and interpretation of results.

T

prof. RAGINI GU THALWAL

Head & Coordin: 37
Dept. of Bigiechnd

smdeataiiah |pivearsity, BIC
Bazkatullah LAEILiy, =y

ay

A

162040

Page 48 of 100




Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Sinha P K & Sinha Priti, Computer Fundamentals, Fourth Edition.
2. Greg Perry, SAMS teach your self open office.org.

3. Alexis & Mathews Leon, Fundamentals of information technology
4

publications.

applications, Rastogi Publications
6. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal

. Sharma Vinay, Munjal Ashok, Shankar Asheesh, A text book of Bioinformatics, Rastogi

5. by Rastogi SC, Mandirreta Namita, Rastogi Parag, Bioinformatics Concepts, Skill and

Suggestive digital platforms/web links

https://www.ncbi.nlm.nih.gov/

https://www.resb.org/

http://www.mbio.ncsu.edu/BioEdit/bioedit.html

https://www.expasy.org/

https://swissmodel.expasy.org/

http://molprobity.biochem.duke.edu/

https://web.expasy.org/protparam/
https://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Proteins

Suggested equivalent online courses:

Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments (Charts/ Model Seminar / Rural Table work / Experiments
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)
Total Marks : 100
Any remarks/ suggestions:
Prof. RAGINI GOTHALWAL
Head & Coordina 2r
Dept. of Biotechnology
Ba-katullah University, Bhopa Page 49 of 100
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