FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)
Program: Bachelor in Life Sciences (2024 -28)

DISCIPLINE —BIOTECHNOLOGY

Session — 2024 -25
BSC -0 o 05 DSE -01 to 12 DGE -01 & 02
Code Title Code Title Code Title
BTSC -01T (Cell Biology & BTSE- |Environmental | BTGE -01T [Cell Biology &
Biochemistry 01T Biotechnology Biochemistry
BTSC -01P [Lab course BTSE- |Lab course BTGE -01P|Lab course
01P
BTSC -02T Microbiology & BTSE - |Bioprocess BTGE -02T Microbiology &
Molecular Biology | 02T engineering Molecular Biology
BTSC -02P |Lab course _ BTSE- [Labcourse BTGE -02P |Lab course
02P
BTSC -03T |Genetics & BTSE- |Industrial J
Biophysics 03T Biotechnology
BTSC -03P [Lab course BTSE - |[Lab course
03P
BTSC -04T |[Recombinant BTSE- |Medical
DNA technology | 04T Biotechnology
BTSC -04P |Lab course BTSE- |Lab course
04P
BTSC -05T |[Enzymology BTSE- |Genomics |
05T _
BTSC -05P [Lab course BTSE - |Lab course SEC
: 05P
BTSC -06T |Immunology BTSE- |Proteomics BTSEC-01 [Biopesticides &
06T Biofertilizers
BTSC -06P |Lab course BTSE- |Lab course
06P
BTSC -07T |Plant & Animal BTSE — |Agricultural
Biotechnology 07T Biotechnology
BTSC -07P [Lab course BTSE — |Lab course \VAC
= o7P : .
BTSC -08T [Biostatistics & BTSE — [|Pharmaceutical| BTVAC-01 [Plants-based
Bioinformatics 08T Biotechnology Secondary
oo
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[ BTSC -08P Lab course  |BTSE—  |Lab course

08P o
BTSE- [Microbial
09T Products for

Human
Consumption
BTSE - |Lab course

09P
BTSE - Microbial
10T Products for

Agriculture
BTSE- |[Lab course

10P
BTSE - [Microbial
11T Products for

Industrial uses
BTSE - Lab course

e 1P "
BTSE- [IPR, Biosafety
12T & Bioethics §
BTSE - |Lab course -
12P

Program Outcomes (PO):
1) The student will develop competency to explore natural resources with scientific validation.
2) Multifold skills will be developed for their entrepreneurship competency and self-reliance.
3) The program will ensure scientific competency, research aptitude, and competency for the promotion of
the future of the nation.

Program Specific Outcomes (PSO): (If any)

1) The graduates will be competent for sustainable scientific exploration in the field of agriculture, medicine,
food and environment. ) -

2) The program will integrate traditional and modern l((novxlk?ggﬁit\o meet the challenges of the future by the
help of genomics, proteomics, bioprocess ineerin; ;@)Qd lotechnologiedl tools for environmental
corrections. : 2l ﬁé’?’l
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Four Year Undergraduate Pvogram (Q0247204)
Department of Blotechnology
Course Curviculum

T Parl A lnlpmlm'lllm

Program: Bachelor in Life Sciences | Semester; | Sem | Sesson:2004-2024
(Cu tificate/Diploma/Degree/] lonars)

Course Code nrsc-or-t T
) Course Title Cell Biology and Biochemistyry
3 Course Type Discipline Bpecific Coursa (DHC)
4 Pre-requisite A:s-pcr program
(if any) ) - ) -
5 Course Learning Afier completing this conree, the students will b able 1o ~
Outcomes (CLO) o Dxplore and validate the Indian knowledys system and i3
\ significance in the field of hiotechnology,
o Understand cellular organization, their division for the continuntion
of life, and the natural cellular death mechanism,
¢ Understand the basic hiochemicals for oxganizational and functional
expression of life,
- «  Understand ihe metabolic regulations for survival and comtinuation
of life, R
G Credil Value 03 Crcdl'tl.f:fP (Credii = 15 Towrs - leaming, & olscrvation)
7 Total Marks Max. Marks; 100 [ Min Pagsing Marks: 40 B
Part 13: Content of Course (Vheory) e _J
Total No. of Teaching—learning Periods (01 Hr. per period)- 45 Periods (45 [ours) o .
g Unit Topic (Course content) Yo, of
; N | Period
I Basics and TKS
1. The modermn concept of the origin of life,
2. Contribution of Indian scientists in biology, ;’7"'”()’ 2
3. Significance of ancient Indian knowledge system in medical science, Y
4. Structure of cell,
11 Cell structure and division ' 11 (11
1. Ultrastructure of cell organelles, Hys)y
2. Ultrastructure of chromosomes,
3. Cell division- Mitosis and meiosis,
4. Biology of cancer cells and apoptosis,
111 Basics of biochemistry ' 11(1
1. Carbohydrates- Structure and classification, His)
2. Lipid- Structure and classification,
3, Amino acids - Structure and classification.
4. Three-dimensional structure of prolteins.
v Metabolism 1111
1. Enzymes- Nomenclature and classification, mechanism of aélion, and ””’ﬁ
factors affecting enzyme action.
2. Carbohydrate metabolism- Glycolysis, Kreb cycle, gluconcogenesis,
glycogenesis.
3. Lipid metabolism- Beta oxidation of fatty acids, fatty acid biosynthesis,
4. Protein metabolism- Transanination, dcqmmathrr{md synthesis mnind? ”mm 1Y @
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| Keywords Cell, Biomoleculcs, Cell Division.

e Part C - Learning Resource

Text Rooks, Reference Books, Other Resourecs -
» Text Book-
» Biotechnology- U Satyanarayana.
» Cell Biology- C B Powar
% Cell and Molecular Biology- P K Gupta
Reference Book-
e Practical Biochemistry- Wilson & Walker.
Cell biology — C.B.Powar
Molecular Biology of the Cell — Alberts
Molecular Cell Biology — Lodish
Cell and Molecular Biology — Gerald Karp
The Cell — Cooper
Lehninger- Principles of Biochemistry
Nelson & Cox. - Biochemistry
Voet& Pratt. - Biochemistry
Online resources-
> hlms:!/onlinecourses.nptcl.ac.in/noc22 9’06/’Dre\'icw =
S https:/nptelac.in/courses/104 105076

000CO0OO0OO0OO0OO

Part D: Assessment _and Evaluation ]
Suggested Continuous Evaluation Mcthods:
i Maximum Marks: 100 Marks
Continuous Internal Assessment (C1A): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks ogt'of the two Test
A CIA Aasit J Semi 10 / Quiz + obtained marks 10
ssessment ( ) ssignment / Seminar = Assignment shall be considered
(By course teacher):| Total Mauks - 30 against 30 Marks
End Semester Two section— A & B
Exam (ESE): Scction A: Q1. Objective — 10 x1=10 Mark; Q2. Short answer type- 5x4 =29.Marks
Section B: Descriptive answer type gts., lout of 2 from each unit-4x10=40 Marks

Name and Signature of Convener and Members of CBoS:
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum —2024-28

Part A: Introduction

“Program: Bachelor in Life Scicnces” | Semester: 1T Sem Session:2024-2025
(Certificate/Diploma/Deprec/Honors)
1 Course Code BTSC-02-T
2 Course Title Microbiology and Molccular Biology
i l()Zourse Type Discipline Specific Course (DSC)
re-recuisitc As per program.
(if any) e
5 80\“5‘3 Learning After completing this course, the students will be able to -
utcomes (CLO) e Understand various categories of microbes in the living world.

« Develop the capability to culture and maintenance of microbes.
e Understand the regulatory mechanism for the precursor of life-DNA
» Understand the mechanism of genetic expression for the regulation

of life.
6 Credit Value 03 Credits (Credit = 15 Hours - learning & observation)
7 Total Marks Max. Marks: 100 | Min Passing Marks: 40

Part B: Content of Course (Theory)
Total No. of Teaching—leaming Periods (01 Hr. per period)- 45 Periods (45 Hours)

Unit Topic (Course content) No. of
: Period
1 Maintenance of microbes
1. Classification of microorganisms and taxonomy.
2. Molccular basis of microbial taxonomy. ;121"5()1 2
3. Growth media for culture of bacterial, viral, and fungal microbes;
sterilization.
4. Isolation, purification, and culture methods of mxcrobes (bacteria, virus, and
fungi).
I Microbial life 11 (11
1. Bacterial reproduction- Conjugation, transduction, and transformation. Hrs)
2. Mycoplasma- Classification, structure, and pathogenesis.
3. Virus- Structure, classification, multiplication, pathogenesis  and
bacteriophages.
4. Food and water microbes.
III Nuclear maintenance and expression 1111
1. DNA replication. ' Hrs)
2. DNA damage and repair.
3. Transcription in prokaryotes and eukaryotes.
4. Processing of RNA- Capping, polyadenylation, and splicing.
v Genetic expression 11 (11
1. Genetic code. Hrs)
9. Translation in prokaryotes and eukaryotes.
3. Operon concept.
4. Recombination.
Keywords | Microbial taxonomy, RNA, DNA, opcron.
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e Part C - Learning Resource
Text Books, Reference Books, Other Resources -

Text Books-

> Textbook of Microbiology- A K Kushwaha.

~ Microbiology — Dr. Preeti Sharma.

> Introduction To Medical Microbiology- Ananthnarayana’s

» _Ccll and Molecular Biology- P K Gupta
Reference Book-
* Molecular Biology; Watson.
* Gene VIII; Benjamin Lewin.
The Cell, A molecular Approach; Geoffrey M. Cooper.
* Molecular Biology of the Cell; Alberts
Cell and Molecular Biology; Lodish.
* Microbiology — Prescott
* Microbiology — Pelczar&Pelczar
General Microbiology I and II — Powar and Daginawala
*  Microbiology — Tortora.

Online resources- https://archive.nptel.ac.in/courses/102/103/102103015/
https://onlinecourses.nptel.ac.in/noc24 bt07/preview

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
i Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test
5 CIA Assi / Semi 10 / Quiz + obtained marks in
Assessment ( ) sslgnment / Seminar - Assignment shall be considered
(By course teacher):| Total Marks - 30 against 30 Marks
End Semester Two section— A & B
Exam (ESE): - [Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks
Section B: Descriptive answer type qts.,1out of 2 from each unit-dx1 0=40 Marks
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction
Program: Bachelor in Lile Scicnces Semester: I Sem Scssion:2024-2025
(Cemﬁmle/Dlploma/Degrce/Honors)
1 Course Code BTSC-01-P
2 Course Title Cell Biology and Biochemistry
3 Course Type Discipline Specific Course (DSC) - Practical
4 Pre-requisite As per the program
(if any)
5 Course Learning After completing this practical course, the students will be able to —
Outcomes (CLO) e Identify animal and plant cells and its replication.
* Understand karyogram.
e Analyze biomolecules.
e Develop expertise in chromatographic techniques.
6 Credit Value 01 Credits Credit =30 Hours Laboratory or Field learmng/Trammg
7 Total Marks —Max. Marks: 50_ [ Min Passing Marks: 20 =

- Part B: Contcnt of Course
Total No. of leaming-Training/performance Periods: 30 Periods (30 Hours)

Module Topic (Course content) No. of
Period
- Lab./Field 1. Preparation of mitotic index from plants and animals.
Training/ 2. Preparation of slide of blood cells.
Experiment 3. Preparation of slide of giant chromosomes. 30
Contents : o ] .
of Course 4. Preparation of slide of epithelial cells.
5. Biochemical test of carbohydrates.
6. Biochemical test of lipids.
7. Biochemical test of proteins.
8. The action of salivary amylase on starch.
9. The action of trypsin on proteins.
10. Separation of amino acids by chromatography.
11. Separation of chlorophyll by chromatography.
Keywords Mitotic index, Giant chromosome, biomolecules.

o Part C- Learning Resource
Text Books, Reference Books, Gther Resources -
> Text Book-
7 Biotechnology- U Satyanarayana.
» Cell Biology- C B Powar
> Cell and Molecular Biology- P K Gupta
Reference Book- -
e Practical Biochemistry- Wilson & Walker.
) o Cell biology — C.B.Powar
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Molccular Biology of the Cell — Alberts
Molecular Cell Biology — Lodish

Cell and Molccular Biology — Gerald Karp
The Cell — Cooper

Lchuinger- Principles of Biochemistry
Nclson & Cox. - Biochemistry

o Voct& Pratt. - Biochemistry

O 0 0O0O0O0

Online resources-
> hups://onlinecowrses.nptel.ac.innoc2?2 _cy06/preview
> hitps:/nptel.ac.in/courses/104105076

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Mecthods:

Maximum Marks: 50 Marks
Continuous Intcrnal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks AT
Continuous Internal| Internal Test / Quiz-(2): 10 +10 B?It_t:;t T(gﬁszo:toobtaisc(‘f/o
Assessment (CIA) | Assignment/ Seiinar + Attendance- 05 marks in Assignment shall
(By course teacher):| Total Marks - 15 be considered against 15
= Marks
End Semester Laboratory / Field Skill Performance: Managed by course
Exam (ESE): A. On spot Assessment - 20
B. Spotting based on tools & technology (written) — 10 Marks teacher as per lab
C. Viva-voce (based on principle/technology) - 05 Marks status

Name and Signature of Convener and Members of CBoS:
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Coursc Curriculum

Part A: Introduction
l_’g;ogx:am: Bachelor in Life Scicnces Scmester: 11 Sem Session:2024-2025
(Certificate/Diploma/Degree/Honors)
l Course Code BTSC-02-p
2 Course Title Microbiology and Molccular Biology
3 ‘Course T_ypc Discipline Specific Course (DSC) - Practical
4 I?rc-reqmsnlc As per program
. (il any)
> Course Leaming After completing this practical course, the students will be able to -
Outcomes (CLO) e Maintenance of microbes.
e Identification of microbes.
e Isolation of nuclcic acid from microbes.
e Elucidations of nucleic adis of microbes.
o Credit Value 01 Credits _ Credit =30 Hours Laboratory or Field leaming/Training
7 Total Marks Max. Marks: 50 [ Min Passing Marks: 20
Part B: Content of Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topic (Course content) No. of
Period
Lab./Field 1. Various techniques for sterilization.
Training/ 2. Preparation of microbial media.
Experiment 3. TIsolation and culture of microbes from air, soil, and water. 30
o?ggf;t: 4. Determination of Gram-positive and Gram-negative bacteria.
5. Streak plate method for culturing of microbes.
6. Pour plate method for culturing of microbes.
7. Spread plate method for culturing of microbes.
8. Broth culture method for culturing of microbes.
9. Determination of bacterial growth curve.
10. Isolation of DNA from bacteria.
11. Estimation of DNA.
12. Estimation of RNA.
13. Elucidation of DNA bands by electrophoresis.
Keywords | Microbes, sterilization, RNA, DNA.

e Part C - Learning Resource

Text Books, Reference Books, Other Resources -

AN
>

-

e

Text Books-

Textbook of Microbiology- A K Kushwaha.

» Microbiology — Dr. Preeti Sharma.
% Introduction To Medical Microbiology- Ananthnarayana’s
Cell and Molecular Biology- P K Gupta

Chairman

Reference Book-
s Molecular Biology; Watson.
Gene VIII; Benjamin Lewin.
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e The Cell, A molccular Approach; Geoffrcy M. Cooper.

e Moleccular Biology of the Cell; Alberts

« Cell and Molecular Biology; Lodish.

e Microbiology — Prescott

e Microbiology — Pelczaré&Pelczar

e General Microbiology I and II — Powar and Daginawala

e Microbiology — Tortora.
Online resources- htlps://amhive.nplel.ac.in/courses/’102/ 103/102103015/
hllps://onlinecourses.nplel.ac.in/noc24 bt07/preview

Part D: Assessment _and Evaluafion e e
Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Scemester Exam (ESE): 35 Marks i
Continuous Internal| Internal Test / Quiz-(2): 10 +10 Bglt_Iert r/n(azrks o:t;’gtgl?sg 0
Assessment (CIA) Assignment / Seminar + Attendance- 05 maflfs - Klszsigmnent shall
(By course teacher): Total Marks - 15 be considered against 13
Marks
End Semester Laboratory / Field -Skill Performance: > =
Exam (ESE): A. On spot)Assessmcnt - 20 Marks Managed by fo‘ln—.se
B. Spotting based on tools & technology (written) — 10 Marks teacher as per 12D
C. Viva-vace (based on principle/tcchnology) - 05 Marks status
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

]

W Part A: Introductio

| - 2OSTaml bachelor in Life Seiencas n

4 llcemilcateDi fomith l\ S;gro‘r;s ) Semester: IT Sem | Session:2024-2025

| Course Code BTSEC-01I

urse Tide Biapesticides and Biofertilizer

Cours .

poe Iype SKill Enhancement Course (SEC)

. Fre-requisite As :

gﬂﬁ;i?arging After completing this course, the students will be able to - )

{ ) ¢ Understand the basic concept of biofertilizers and biopestit?ldes.

 Understand the significance and applications of biofertilizers and
biopesticides. ) N

 Develop skills for the production and application of bpfem_hz_ers.

=  Develop skills for the production and application of l?lopesncu_ies.

6 Crzdit Value  — [ 02credis (ICF1C) — Credit=ES hours- Theoretical learning

and = 30 hours laboratory or field learning/ training.

[§9]

s ;I

=

(V]

Total Marks Max. Marks: 50 | Min Passing Marks: 20
Part B: Content of Course (Theory)
’ Total No. of Teaching—learning Periods
Theorv- 15 Periods (135 Hrs) and Lab or Field learning/Training30 periods (30 Hours)
Module Topic (Course content) No. of
Period

-

15

~)

Theory Concept of biofertilizers and biopesticides

Contents 1. Biofertilizers: classification and applications.

Symbiotic and asymbiotic process for nitrogen fixation.

Methods for preduction of biofertilizers.

Study of VA-mycorrhiza and its application.

Biopesticides: classification and applications.

Process of production of biopesticides.

Importance of Trichoderma, Pseudomonas, and Bacillus species as

CRCEN

N oL

biocontrol agents.

Factors responsible for the effectiveness of bioagents against seed-borne
and soil-bome pathogens.

Media preparation to culture microorganisms.

Collection and isolation of agriculturally important microorganisms.
Identification and characterization of microorganisms.

Screening of superior strains using in vitro techniques.

Inoculum development.

Preparation of carrier.

Mixing of inoculum and carrier. Qﬁlcﬁ!—lﬂ‘m@e fealt

Efficiency check of developed inoculant by using pot gﬁsﬁmmndkum
P ORI W 1 Rak
Vishw '

w

30

Lab/Field
Training
Contents

.oo.\lmu",'h'_w’l\.)o—-

Keywords | Biofertilisers, biopesticides, bigagents.




Tex 8 ; .
 Books, Referees S , Part C - Learning Resour
¢ Books, Other Resources ) —

Text Book- Bi
- Bioferiilis )
ertilisers and biopesticides — K Acharya, S Scn, M Rai
S s 1V &

S. Kannaivan- Bj H
En‘ironm}ental%;iﬁhsir Techn_o]ogy-Scieutiﬁc Publishers.
Reference Boci nology- Himalaya Publishing House.
¢ Dr. Himadri P
anda-
Farming. NPCS a- The Complete Technology Book on Biofertilizer and Org
Online c :
hms./larers;l)_u'rx.es- https:-//amluve.nntel.ac.in/courses/ 126/105/126105024/
/! ive.nptel.ac.in/courses/102/105/102105058/

anic

Part D: Assessment and LEvaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: - - 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

Eund Semester Exam (ESE): 35 Marks

Continuous Internal| Internal Test/ Quiz-(2): 10 +10 Better marks out obf the tc\lvo

Assessment (CIA ienm ; . Test/ Quiz + obtaine

‘ ) Pt ey Atte_lgam.c- 0§ = marks in Assignment shal
15 be considered against 15

== (By course teacher):| Total Marks -
Marks

End Semester Laboratory/Field Skill Performance: On spot Assessment
- 20 Marks

Exam (ESE): A. Performed the task based on learned skill
B. Spotting based on tools (written) — 10 Mark
C. Viva-voce (based on principle/tcchnology) - 05 Marks

Managed by
Coordinator as per
skilling

Name and Signature of Convener and Members of CBoS: V9
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Four Y
eaDr Undergraduate Program (2024-28)
cpartment of Biotechnology
Course Curriculum

Progmrm: BSc in Tife Sciences Fart A: Introduction

Srtficate’ Dip) ; Semester: T Se Scssion:2024-2025

—Aate” Dipioma/Degree/ I Sem cssion:2024-2025

Course Code —BLH‘N‘LS)
TvAc-o1

Plants-based Secondary Metabolites

Value Addition Course (VAC)

Course Titla

Course Type
Pre-requisite
(ifany)
gitlcr;;[éf?cuﬁ%) After completing this course, the students will be able to - )
* Understand the medicinal values applicable to the Indi
system.
¢ Identify the plants with medicinal viability.

* Explore the scientific validation of our traditional knowledge. )
» Develop competency for exploration of secondary metabolites and their

As per requirement.

NN

an knowledge]

_ — application. __
o Credit Value _ | 02 credits—{(Credit = 15 Hours - learning & observation) - E—
7 Total Marks Max. Marks: 50 | Min Passing Marks: 20

Part B: Content of Course (Thecory)
Total No. of Teaching—learning Periods (01 Hr. per period)- 30 Periods (30 Hours)

Unit Topic (Course content) No. of
Period
I Medicinal plants and their viability
1. General account of medicinal plant.
2. Scope of medicinal plants in the Indian market and abroad. %8;_5()08
3. Role of medicinal plants in human health, advantage and limitation.
4. The basic theory of instruinental mechanism e.g. Soxhlet, oven,
lyophilizer, etc.
1! Significance of the Indian knowledge system 07 (07
1. Extraction techniques used for secondary metabolite isolation. Hrs)
2. Sccondary metabolite storage.
3. Systems of Indian medicines: Ayurveda, Unani, Siddha, and Homeopathy.
4. Classification of crude drugs: Morphological, taxonomical, chemical, and ;
pharmacological.
I Methods for phytochemical screening 08 (08
1. Preparation technique of herbal infusions, decoctions, lotions, etc. Hrs)
2. Introduction to phytochemical screening-alkaloids, polyphenolic
compounds.
3. Introduction to phytochemical screening- glycosides.
4. Introduction to biological testing of herbal drugs (analgesics, anti- |
inflammatory and antianxiety agents). i
v Essential industrial regulations
1. Calibration and validation as per ICH and USFDA guidelines.
2. Production management, supply chain management & challenges
3. Government subsidy & industries, Ciamrag 'Lt v D)
roaargy t

Officer-

wumar Pagel
W0 N A



Text Books,
Text Book- Plan

* Ethnobiol

3. Types of dis
Secondary

Reference Books, Othe

Plant Sccondary Met

* Tmbal medicine
— 700 006.

* Contribution to Indian ethnobotany — S.K. Jain 1995, 3rd edition, Scientific publishers, |
P.B.No. 91, Jodhpur, India. .

A Manual of Ethnobotany — S K Jain, 1995, 2nd edition.

€ases by controlled bicagent

: fi i
metabolite, alkaloids, medicinal plan o

Is, phyvtochemicals.

S -

* PantC- Learning Resource

ts Secondary M 3 R_ESOUFCP—S ;
Y Metabolites- AK Sharma
abolites for Human Health- Dr. M M Abid Ali Khan
0gy — R.K.Sinha & Shwem Sinha — 2001. Surabhe Publications — Jaipur.
—D.C. Pal & S.K. Jain 1998, Naya Prakash, 206, Bidhan Sarani, Calcutia

LU

Online resources- https://enlinecourses.nptel.ac.in‘noc20 br34/preview
http:/ 7acl. digimat.in/nptel/courses/video/102 106080:lecid.pdf

Part D: Assessment and Evaluation

i
Suggested Continuous Evaluation Methods: — === - i
MMaximum Marks: 50 Marks {
Continuous Internal Assessment (CIA): 15 Marks :
End Semester Exam (ESE): 35 Marks _ . {
i “est / Quiz-(2): +10 Berner marks out of the o Test
iontmuous Igtltz'nal fI::le.r:al Imb/SQUX; @3] lg;-l 7 Quiz + obtained marks in
ssessment ( ) ssignment / Seminar - > AssiggnmLZ ent shall be considerad |
(By course teacher):| Total Marks - 35 against 15 Marks

End Semester
Exam (ESE):

Two section— A & B ]
Section A: Q1. Objective — 05 x1= 05 Mark; Q2. Shori answer fype- 5x2 =10 Marks|
Section B: Descriptive answer type gts..1ent of 2 from each unit—=x05=20 Marks

ey | sseamr pie
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l‘ IR VI y -
OUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
COURSE CURRICULUM

Progmn: Ceriifieats Conse T Semestare Sem ] LA
S - : Scmester- 1 Se fon: 2024
T [ e Coie _S ter [ Sem [ Session: 2024-25
= = AEC U1
2 | Courve Title Euvi Studi
3 [ Course Tpe ([:ill‘l(“l‘[;“TNt=ll Studics
T pae ' Ability Euhancement Course AEQ) —— |
_ Crerequisite (1FAny) As per requirement e |

s = S

N Caourxe Qutcome (CO) At the end of this course, students will be able to —
CO 01: relate the basic concept of the environment
CQ 02: explain environmental alterations
CO 03: develop skills in environmental measurement

CO 04: examine correction measures of the environment
ing-Lcarning

6 | Credit Value 7
— Value 02 C 01 Credit = 15 Hrs. Teach
7| Total Marks Max. Marks: 50 Minimum Pass marks: s
- PART: B CONTENT OF THE COURSE
Tot:‘l! No. of Teaching-Learning Periods: 30Hours/ 30Pcriods —No.of |
UNIT TOPIC (Course Contents) Ilig;lﬁs
| Hours |

Basic Composition:
. Abiotic and Biotic components of the environment -
. Biodiversity—Concept, types, and measures aboutits protection’ 07

3. Basic concept of Bio-Geo Chemical Cycle

4. Energy Flow in an ecosystem : | I
Alterations in Environment:

1. Concept and components of the po
2. Air pollution and measures for its control

3. Water pollution and measures for its control

4. Global warming, Climate change, and possible measures
Measurements of Environmental Components

1. Soil composition and methods of its analysis

2. Water analysis methods for DO, BOD, COD 08
3. Water analysis methods for pH, TDS, Turbidity, Salinity, and ‘Alkalinity
4. Information about environmental factors—PM-10, PM-2.5, NO2, O3

-1 |2

nd ecosystem
07

11

I1I

Application Measures
1. Useful microbes to control water pollution

5. Useful microbes to control soil pollution 08
3. Concept of Biodegradation

4. Concept of Phytoremediation

1v

- Officer-In-Charae ‘2rde= -1
oy e . : ) : getitde=—g
Wo:')(lfs"‘ Lcosystem, Pollution, Climate Changc, Blodegradatml{,isﬁhah.@ed Nandkumar Patel
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PART-C: Learning Resources

Text Books, Reference Books, and Others

Text Books Recommended —

Ecology and Enviy -

Envirg?qml 76},[:1"1;{’ Onme,,,‘dsm Edition, P.D.Sharma, Rastogi Publication, Mecrul. \
2 n o *
ental Biology, 2" Edition, P,D.Sharma, Rastogi Publication. Meerut.

B

in\){fOﬂM:Gﬂ/dl Biology and Toxicology, o Edition, P.D.Sharma, Rastogi Publication. Meerut.
Y : .

Em l.ronmenfal Studies, I*' Edition, S.V.S.Rana, Rastogi Publication, Meerul.
nvironmental Biotechnology,I* Edition, S. V. S. Rana, Rasiogi Publication. Meerul.

|

7~

Inline Resources—

> c-Resources / e-books and e-learning portals

Online Resources—

%> ec-Resources / e-books and e-learning portals

LPART -D: Assessment and Evaluation . ‘,,____.-—a-—-:l

i
i

1
|
1
1

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks ‘
End Semester Exam (ESE): 35 Marks

|

- A e :
Suggested Continuous Evaluation Methods: |
|

I

1

i
i
i
|12

|
z

_(By Course Teacher

STy T T T the B et / QUIZ

Continuous Intcrnal;lnlemal Test / Quiz-(2): 10 & 10 r Benext marks out ?( the F\\o Test ll S\L‘ .
Assessment (CIA): Assignment/Seminar +Attendance - 05 | + obtained marks in Assignment sha

) “—ITotal Marks= — 15 |

-

( Two scctions — A & B i

' R Section A: Q1. Objective — 05 x1= 05 Mark; Q2. Short answer type- sx2 =10 Marksj

Exam (ESE) iSection A: Q1. Obje ) ) e 20 Marks|
3 ) 'Section B: Descriptive answer ype ts..lout of 2 from each unit- 4x05 == ark

'
considered against 15 Matks™ |

—————
————
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FOUR YEAR UNDERGRADUATE PROG

Program: Bachelor in Life

RAM (NEP-2020)
sciences (2024 -28)

DISCIPLINE —BIOTECHNOLOGY

Session — 2024 -25
DSC -01 to 08 DSE -01 to 12 DGE -01 & 02
Code Title Code Title Code Title
BTSC -01T [Cell Biology & BTSE- |[Environmental BTGE -01T Cfall Biology &
Biochemistry 01T Biotechnology Biochemistry
BTSC -01P [Lab course BTSE- [Labcourse BTGE -01P |Lab course
01P
BTSC -02T [Microbiology & BTSE - |Bioprocess BTGE -02T Microbiology &
Molecular Biology | 02T engineering Molecular Biology
BTSC -02P |Lab course _ BTSE- [|Labcourse BTGE -02P [Lab course
02P
BTSC -03T (Genetics & BTSE - [Industrial
Biophysics 03T Biotechnology
BTSC -03P [Lab course BTSE - |Labcourse
03P
BTSC -04T [Recombinant BTSE- [Medical
DNA technology | 04T Biotechnology
[ BTSC -04P [Lab course BTSE - [|Lab course
04P
BTSC -05T |[Enzymology BTSE- |Genomics |
05T
BTSC -05P |Lab course BTSE- |Lab course SEC
05P
BTSC -06T |I/mmunology BTSE- |Proteomics BTSEC-01 |Biopesticides &
06T Biofertilizers
BTSC -06P [Lab course BTSE- [Lab course
06P
BTSC -O7T [Plant & Animal  |BTSE — Agricultural
Biotechnology 07T Biotechnology
BTSC -Q7P [Lab course BTSE — [|Lab course VAC
BTSC -08T [Biostatistics & BTSE — [Pharmaceutical| BTVAC-01 Plants-based
Bioinformatics 08T Biotechnology Secondary
Metgbolites
CINET)

Pge (Luaiicmig)

Shaheed Nandkumar Patel
Vishwavidyalaya, Raigarh (C.G.)
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BTSC -08P [Lab course BTSE - |Lab course
08P
BTSE- |Microbial
09T Products for
Human
Consumption
BTSE - [Labcourse
j ’ 09P
| BTSE- [Microbial
10T Products for
Agriculture
BTSE- [Lab course
10P
BTSE- [Microbial
11T Products for
Industrial uses
BTSE- |Lab course
= 11P e
BTSE- [IPR, Biosafety
12T & Bioethics i
BTSE- [Lab course i
. 12P

Program Outcomes (PO):

1) The student will develop competency to explore natural resources with scientific validation.
2) Multifold skills will be developed for their entrepreneurship competency and self-reliance.

3) The program will ensure scientific competency,

the future of the nation.

Program Specific Outcomes (PSO): (If any)

1) The graduates will be competent for sustainable scientific explo

food and environment.
2) The program will integrate traditiona
help of genomics, proteomics, bioprocess

corrections.

| Name and Signature of Convener and Member§ of CBOS
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: Bachelor in Life Semnester: I1I Sem Session:2024-2025
Sciences

(Diploma/Degree/Honors)

1 Course Code BTSC-03-T
2 Course Title Genctics and Biophysics
3 Course Type Discipline Specific Course (DSC)
4 Pre-requisite As per program
(if any)

5| Course Learning | After completing this course, the students will be able to -

Outcomes (CLO) | o Understand classical genetics of inheritance

o Understand variation in genes and its impact. A

e Understand the use of basic physical tools for the measurement O
biological processes.

6 Credit Value 03 Credits (Credit = 15 Hours - leamning & observation) ]
7 | Total Marks Max. Marks: 100 [ Min Passing Marks: 40
_— [ Part B: Content of Course (Theory) —
Total No. of Teaching-leaming Periods (01 Hr. per period)- 45 Periods (45 Hours)
Unit Topic (Course content) No. of
Period
I Chromosome and gene
1. Techniques to study chromosomes: Karyotyping, banding, chromosome 12 (12
labeling, comparative genome hybridization. Hrs)
2. Change in chromosome number & structure: Ploidy and rearrangement
(Deletion, Duplication, Inversion &Translocation).
3. Concept of gene: Fine structure of gene, split gene, pseudogenes, non-
coding genes, overlapping genes & multigene family.
4. Mutation: Classification, mechanism, repair, role in evolution.
I Classical genetics 11 (11

1. Mendelian genetics- basic principles and interaction of genes. Hirs)

2. Linkage, Crossing Over.

3. Sex-linked inheritance and pedigree.

4. Cytoplasmic inheritance.

Il Instrumentation I : 11 (11

1. Simple microscopy. phase contrast microscopy, fluorescence, and electron | Hrs)
microscopy (TEM and SEM).

2. pH meter, absorption, and emission spectroscopy

Principle and law of absorption fluorimetry, colorimetry, spectrophotometry

(visible, UV, infra-red),

4. Centrifugation principle and its types.

v Instrumentation I1 11 (11

1. Introduction to electrophoresis. Starch-gel, agarose-gel electrophoresis, | Hrs)
immuno-electrophoresis.

2. Introduction to the principle of chromatography. Paper ch(o\pntography,

[92)

\




w/

thin layer chromatography, column chromatography: silica and gel
filtration, affinity and ion exchange chromatography, gas chromatography,
5 HPLC.

‘ y 3. Introduction to Biosensors and their applications.

4. Radioisotopes in Biology. Autoradiography, DNA fingerprinting.
Keywords | Gene, Genetic alteration, Spectrophotometry, Electrophoresis.

¢ Dart C - Learning Resource

Text Books, Reference Books, Other Resources -

Text Book-

> Genelics- PS Verma

Genctics- BD Singh

Genetics- Veer Bala Raslogi

Gardner, E.J., Simmons, M.J., Snustad, D.P.

John Wiley & Sons.

e Snustad, D.P., Simmons,
Sons Inc.

e Klug, W.S., Cummings, M.R,, Spencer, C.A. (2009). Concepts of Genetics.

Benjamin Cumimings.

Cell and Molecular Biology: Concepts and Experit

‘ Inc.
1 e De Robertis, E.D.P. and De Robertis, E.M.F. 2006. Cell and Molecular Biology. 8th graren

cdition. Lippincott Williams and Wilkins, Philadelphia.

e Cooper, G.M. and Hausman, R.E. 2009. The Cell: A Molecular Approach. 5th edition.
ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.
Online resources- hitps://archive.nptel.ac.infcourses/102/1 04/102104052/
httus://onlinecm\rses.swnvam'.!.ac.in/ccc2l btOS/preview

YV Y

(2006). Principles of Genetics. VIII Edition

M.J. (2009). Principles of Genetics. V Edition. John Wiley and
IX Edition.

nents. 6th Edition. John Wiley& Sons.

¥ PEF IS
[ ]

e 1453

S L S

: Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

: Maximum Marks: 100 Marks

i Continuous Internal Assessment (CIA): 30 Marks

! End Semester Exam (ESE): 70 Marks

' Continuous Internal| Internal Test / Quiz-(2): 20 420 Better marks out of the two Test
Assessment (CIA) | Assignment / Seminar - 10 / Quiz + obtained marks in
(By course teacher): Total Marks - 30 Assignment shall be co'nmdered

against 30 Marks
End Scmester Two seetion— A & B
Exam (ESE): Scction A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Scction B: Descriptive answer type qts.,lout of 2 [rom cach unit-4x10=40 Marks
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: Bachelor in Life Semester: IV Sem Session:2024-2025
Sciences
Diploma/Degree/Honors)
1 Course Code BTSC-04-T

2 Course Title Recombinant DNA technology

3 Course Type Discipline Specific Course (DSC)
4 Pre'requlsitc As per program
(if any)

% | Course Learning | After completing this course, the students will be able to -

Outcomes (CLO)| o Understand various tools of genetic engineering.

o Develop competency in genetic exploitation for human welfare.

+ Understand the practical application of recombinant DNA technology.

¢ Understand the use of information technology in the field of genome and
proteome analysis.

6 Credit Value 03 Credits (Credit = 15 Hours - learning & observation)

7 | Total Marks | Max. Marks: 100 [ Min Passing Marks: 40 o

Part B: Content of Course (Theory)
Total No. of Teaching—leaming Periods (01 Hr. per period)- 45 Periods (45 Hours)
Unit Topic (Course content)

L R e R L

No. of

Period

- 1 Prerequisites of IDNA technology 12 (12

1. Recombinant DNA technology: General concept. Steps and application. Hrs)

2. Host controlled Restriction Modification System, Ligases and Polymerases,

Klenow fragment, Taq, Pfu polymerase.

. Nuclease (Endo, Exo, and restriction endonuclease).

4. Modification Enzyme (Kinase, " Phosphates and terminal
deoxynucleotidyltransferase), Reverse Transcriptase.

II Gene transfer
1. Vectors: Based on Plasmid, Bacteriophages, Cosmid.

2. High capacity vectors.

3. The basic concept of Gene Transfer Methods: Microinjection,
Electroporation, Lipofcction, and Microprojectile.

4. Selection and Screening of Recombinants: Genelic and Hybrdization

W

11 (11
Hrs)

Y P S S ———

methods.

I Genomic validation

I. PCR: Types of PCR, Steps, Applications, Advantages and Limitations of
PCR.

_ Moleeular Marker-RFLP, RAPD, and Microarray.

. Human Genome Project,

. Gene Library: Genomic and cDNA library, Chromosome walking and

jumping. ’

v Application of genetic technology

1. Gene Therapy: In vivo and Ex vivo, germline and somatic gene therapy.

2. Basic idea of stem cell technology: Types of stem cell cultures and their

11 (11
Hrs)

H L

11 (11
Hrs)




Significance.

3. Introduction to Genomics, DNA sequencing methods — manual & automated:
Maxam & Gilbert and Sangers method.

4. Introduction to protein structure, Chemical properties of proteins, physical
interactions that determine the property of proteins, short-range interactions,
electrostatic forces, van der Waal interactions, hydrogen bonds, and
Hydrophobic interactions.

Keywords | Recombinant DNA, Vectors, PCR, cDNA library.

¢ Part C - Learning Resource

Text Books, Reference Books, Other Resources -

Text Book-

P S Verma and A K Agrawal

An introduction to gencetic engineering- S T Tischoll

Molecular Biology; Watson.

Gene VIII; Benjamin Lewin.

The Cell, A molecular Approach; Geoffrey M. Cooper.

* Molecular Biology of the Cell; Alberts

e Modemn Biotechnology, 2nd Edition, S.B. Primrose, Blackwell Publishing, 1987.

¢ Molecular Biotechnology: Principles and Applications of Recombinant DNA, 4th Edition,
B.R. Glick, J.J. Pasternak and C.L. Patten, 2010.

|~ * Molecular Cloning: A Laboratory Manual (3rd Edition)-Sambrook and Russell Vol. I to
[11, 1989.

* Principles of Gene Manipulation 6th Edition, S.B.Primrose, R.M.Twyman and R.W. Old.
Blackwell Science, 2001.

®  Online resources- https://onlinecourses.swayam2.ac.in/cec2] btQ5/preview

e hitps://archive.nptel.ac.in/courses/102/104/102 1040352/

*lv v

Part D: Assessment and Evaluation

Suggested Continuous Lvaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test
Assessment (CIA) | Assignment/ Seminar - 10 / Quiz + obtained marks in
(By course teacher):| Total Marks - 30 Ass'lgm;fﬁ]:?g% Rf}tg_cl)(xssldered
End Semester Two section—A & B - ‘
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

Section B: Descriplive answer type qts.,1 out of 2 ffom cach unit- dx10= 40 Marks
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction '

Program: Bachelor in Life Semester: III Sem Session:2024-2025
Sciences

(Diploma/Degree/Honors)
1 Course Code BTSC-03-P

2 | Course Title Genetics and Biophysics

3%; Course Type Discipline Specific Course (DSC) - Practical

4 P I'C'I'C('_['lliSitC As per program iy
(if any)

5 | Course Learning | After completing this course, the students will be able to -
Outcomes (CLO) | o  Perform cellular replication.

e To conduct genetic inheritance and interpretation.
» Nucleic acid estimation.

: ¢ Perform biological extraction, identification and measurement.
6 Credit Value 01 Credits Credit =30 Hours Laboratory or Field leaming/Training
7 Total Marks .| Max. Marks: 50 | Min Passing Marks: 20
Part B: Content of Course.

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topic (Course content) ‘ No. of
Period
Lab./Field 1. Permanent and temporary mount of mitosis and meiosis.
Trairging/ 2. Karyotyping with the help of photographs.
Experiment 3.  Problems regarding Genetics and Mendelian deviations in 30
Contents dihybrid crosses.
of Course

4. Pedigree charts of some common characteristics like blood group,
color blindness, and PTC tasting.
Temporary mount of Giant chromosome.

Photometric (colorim€tric/spectrophotometric) estimation of
nucleic acid.

Cellular fractionation by centrifugation.

Maintenance and operation of laminar airflow.

Extraction by using the Soxhlet method.

0. To identify lipids in a given sample by TLC. -

11. To verify the validity of Beer’s law and determine the molar
extinction coefficient of NADH.

12. Operation of electrophoresis for protein.

N,

= 0 00 2

Keywords | Gene, Genetic alteration, Spectrophotometry, Electrophoresis.

e Part C - Learning Resource
Text Books, Reference Bool\s, Othcg Res«)ul ces -
Text Book-

c%/w%w/ W & 2




|

Genetics- PS Verma

Genetics- BD Singh

Genetics- Veer Bala Rastogi

Gardner, EJ., Simmons, M.J,, Snustad, D.P. (2006). Principles of Genetics. VIII Edition

John Wiley & Sons. '

e Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley and
Sons Inc.

e Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. IX Edition.
Benjamin Cummings.

e Cell and Molecular Biology: Concepts and Experiments. 6th Edition. John Wiley& Sons.
Inc.

e De Robertis, E.D.P. and De Robertis, E.M.F. 2006. Cell and Molecular Biology. 8th
edition. Lippincott Williams and Wilkins, Philadelphia.

e Cooper, G.M. and Hausman, R.E. 2009. The Cell: A Molecular Approach. 5th edition.

ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.,

Online resources- https://archive.nptel.ac.in/ courses/102/104/102104052/

https:/fonlinecourses.swayam?2.ac.in/cec21_bt05/preview

YV ¥

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods: .
“Maximum Marks:— : 50 Marks S =
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks .
Continuous Internal| Internal Test/ Quiz-(2): 10 +10 Better marks out of the two
Assessment (CIA) | Assignment / Seminar + Attendance- 05 Test / Quiz + obtained
marks in Assignment shall
(By course teacher):| Total Marks - 15 be considered against 15
Marks
End Semester Laboratory / Field Skill Performance:
Exam (ESE): A. On spot Assessment - 20 Marks Managed by course
B. Spotting based on tools & technology (written) — 10 Marks teacher as per lab
C. Viva-vace (based on principle/technology) - 05 Marks status
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Program: Bachelor in Life

Part A: Introduction

Sciences

(Diploma/Degree/Honors)

Semester: I'V Sem Session:2024-2025

Ll \ Course Code BTSC-04-P
2 \ Course Title Recombinant DNA technology
3 | Course Type Discipline Specific Course (DSC) - Practical
4 E’rc-rcquisite As per program
(if any)
6 Course Leaming | After completing this course, the students will be able to -
Outcomes (CLO) * Isolate nucleic acid from biological cells.
¢ Estimate and manipulate nucleic acid.
*  Amplify nucleic acid.
» Analyse nucleic acid on the basis of database.
6 Credit Value 01 Credits Credit =30 Hours Laboratory or Field learning/Training
7 Total Marks Max. Marks: 50 | Min Passing Marks: 20 b
) Part B: Content of Course s
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topic (Course content) No. of
Period
Lab./Field 1. Isolation of chromosomal DNA from plant cells 30
Training/ 2. TIsolation of chromosomal DNA from E.coli
Experiment 3. Qualitative and quantitative analysis of DNA using
Contents spectrophotometer
of Course . . ;
4. Plasmid DNA isolation
5. Restriction digestion of DNA.
6. Ligation of DNA.
7. Transformation of competent cells.
8. Demonstration of PCR.
9. Use of SNP databases at NCBI and other sites.
10, Use of OMIM database
11. Detection of Open Reading Frames using ORT Finder
Keywords | Recombinant DNA, Vectors, PCR, cDNA library.

» Part C - Learning Resource

Text Books, Reference Books, Other Resources -

Text Book-

P S Verma and A K Agrawal
An introduction to genetic engincering- S T Tischoll

e o o ® Y'Y

|

Molecular Biology; Watson.
Gene VIII; Benjamin Lewin.

The Cell, A molecular Approach; Geoffrey M. Cooper.
Molecular Biology of the Cell; Alberts
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111, 1989.

* Modem Biotechnolo
* Molecular Biotechn,

B.R. Glick, J.J. Pas
* Molecular Clonin

ology: Principles and Applications of Recombinant DNA, 4th Edition,
temak and C.L. Patten, 2010.

g A Laboratory Manual (3rd Edition) Sambrook and Russell Vol. I to

* Principles of Gene Manij
Blackwell Science, 2001

gY, 2nd Edition, S.B. Primrose, Blackwell Publishing, 1987.

pulation 6th Edition, S.B.Primrose, R.M.Twyman and R.W. Old.

.

Online resources- https://onlinecourses.swayam?.ac.in‘cec? 1 bt05/preview
https://archive.nptel .ac.in/courses/102/104/102104052/

Part D: Assessment and Evaluation |
Suggested Continuous Evaluation Mecthods:
Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE); 35 Marks [ o
Continuous Internal| Internal Test / Quiz-(2): - 10+10 B?[t't;ft 1;131;1 isz o-ll-lto%ta;:c p 0
Assessment (CIA) Assignment / Seminar + Attendanc;e- 05 rnaiks in Assi ent shall
(By course teacher):| Total Marks~ . 15 - be considered against 15
— s : .~ : — — Marks —
End Semester Laboratory / Field Skill Performance: 20 Marks | Managed by course
Exam (ESE): A. On spot Assessment - 20 Marks
e : B. Spotting based on tools & technology (written)— 10 Marks|  teacher as per lab
C. Yiva-voce (based on principle/technology) - 05 Marks status
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Four Year Und ergraduate Program (2024-28)
Department of Biotechnology

lDip10mz’t/Degree/Honors.)

Course Curriculum
Part A: Introduction
Program: B3; . . .
Scignc e’l; Bachelor in Life Semester: 11T Sem Session:2024-2025

Course Code BTSE-01-T

2 Course Tille Environmental Biotechnology .
; gloeurse ’I‘_}'Pte Discipline Specific Elective course (DSE)
'e-requisite As
(i amy) per program
5 Course Leamning

Aft leting thi i -
Outcomes (CLG) er completing this course, the students will be able to

* Understand wastewater management.

* Understand the significance and scope of biodegradation.
* Develop skills for bioremediation.
L ]

Develop skills for the management of xenobiotics.

i 6 Credit Value 03 Credits
7

(Credit = 15 Hours - learning & observation)

Total Marks Max. Marks: 100

| Min Passing Marks: 40

Part B: Content of Coursc (Theory)

Total No. of Teaching-leaming Periods (01 Hr. per period)- 45 Periods (45 Hours)

Unit

I

Topic (Course content)

No. of
Period

Environmental treatments

1. Domestic (municipal) and industrial wastewater treatments: primary,
secondary and tertiary.

2. Important microorganisms in wastewater treatment, principles of their
growth and plasmid-bome metabolic activities.

3. Aecrobic biological treatments: activated sludge process rotating biological
contactors.

4. Anacrobic biological treatments: airlift membrane bioreactors packed bed
{(column reactor.)

12 (12.
Hrs)

IT

Environmental degradation
1. Biodegradation: definition and concept, ready biodegradation, ultimate
biodegradation and inherent biodegradation.
2. Aecrobic and anaerobic degradation pathways in microbes.
3. Biodegradation of hydrocarbon with suitable example.
4, Concept of municipal solid waste management.

11 (11
hrs)

I

Environmental remediation
1. Introduction, definition and concepl, methods of bioremediation (in situ and
ex-situ methods)
2. Bioremediation of soil (saline soil and alkaline soil)
Phytoremediation: concept and types.
4, Applications of bioremediation.

w

11 (11
hrs)

f\/ ' 04 b@‘/
Ao 74




v Environmental contamination

11 (11
1. Xenobiotics and recalcitrancy. hrs)

2. Xenobiotics degradation: pesticide degradation, herb1c1de degradation
3. Metabolism of xenobiotics.

4. Cytochrome p450 system, phase I, phase II, metabolic reactions.
Wastewater management, biodegradation, bioremediation, xenobiotics.

Keywords

e Part C - Learning Resource
Text Books, Reference Books, Other Resources -
Text Book-

Murugesan A. G.and Ra_]akuman C-Environmental Science and Biotechnology: Theory
&Techniques, MIP

Asthana D.K. and Asthana M.,-Environment: Problems and Solutions- S. Chand

Chatterji A.K., Introduction to Environmental Biotechnology, Prentice Hall of India Pvt.
Ltd

Reference Book-

Jogdand S.N.- Environmental Biotechnology- Hunalaya Publishing House
Kalaichelvan P.T., I Arul Pandi- Bioprocess Technology, MJP Publishers
e Rajendran, Gunashekaran- Microbial Bioremediation-MJP i
e Hammer & Hammer-Water & Wastewater Technology-PHI RS TRTT
e Metcaf & Eddy-Waste water Engineering-TMH
¢ Indushekhar Thakur- Environmental Biotechnology-I K Internation
Online resources- hitps://onlinecourses.nptel.ac.infnoc21 bt41/preview
http://acl.digimat.in/nptel/courses/video/102 105088/102105088.hitml

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continnous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Intemal Test/ Quiz-(2): 20 +20 Better marks out of the two Test
Assessment (CIA) | Assignment/ Seminar - 10 A é S?g‘;‘;;{?}fgﬁ‘gg gg{;ﬁ(‘l ::cd
(By course teacher):| Total Marks - 30 apainst 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

Section B: Descriptive answer type qts.,1out of 2 ﬁom each unil-dx10=40 Marks

Name and Signature of Convener and Members of CBoS: ﬁ ;&J‘J”
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction
Program: Bachelor in Life ] i
Scicnces (Degree/Honors) Semester: IV Sem Session:2024-2025
| Course Code BTSE-02-T

2 Course Title

Bioprocess Engincering

(Plourse T}'Pf' Discipline Specific Elective course (DSE)
Te-requisite As per

(if amy) per program

gourse Leamning. | After completing this course, the students will be able to -
utcomes (CLO) * Understand the prerequisite of bioprocess engineering.
Develop skills for the operation of bioreactors.
Develop skills for industrial production.

Understand the geological exploitation by the process of bioprocess
engineering.

6 Credit Value_—| 03 Credits
7 Total Marks

I te2]

Max. Marks: 100

(Credit = 15 Hours - learning & observation)
| Min Passing Marks: 40
Part B: Content of Course (Theory)

Total No. of Teaching—learning Periods (01 Hr. per period)- 45 Periods (45 Hours)
Unit Topic (Course content)

: No. of
. Period
I Concept of bioprocess enginecring

1. Infroduction to bioprocess engineering.
2. Tsolation, preservation, and maintenance of industrial microorganisms. 12 (12
3. Media for industrial fermentation. Hrs)

4. Kinetics of microbial fermentation.
1I Bioreactors

11 (11

1. Types of fermentation processes. hrs)

2. Operations of bioreactors.

3. Measurement and control of bioprocess parameters.
_ 4. Downstream processing.

II Bioproducts

1. Production of alcohol, acids and solvents.

2. Production of antibiotics.

3. Production of amino acids.

11 (11
hrs)

4. Whole cell immobilization for industrial application.
v Microbial role and regulation

11 (1L
1. Application of microbes in mineral beneficiation. hrs)

2. Application of microbes for oil recovery.

. * 3. Quality control, quality assurance and standard operating procedures of
E fermenter.

4: Good manufacturing practices.
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| Keywords | Fermentation, bioreactors, fermentation-

based production, mineral beneficiation. | ]

-~ ® _Part C- Learning Resource
Fext Books,

Reference Books, Other Resources -

Text book-

Industrial Biotechnology- D Das
Industrial Microbiology- A.H. Patel.
Reference Book-

Wastewater Engineering- Treatment, Disposal & Reuse. Metall and Eddy, Inc., Tata Mcgraw
Hill, N. Delhi.

Microbiology- Pelczar&Pelczar. |

Environmental Biotechnology, PrathamVashishith. Dominant Publishers And Distributors,
N.Delhi.

Principles of Fermentation Technology; Stanburry.
Industrial Microbiology; Casida. F

Online resources- https://a rchive.nptel.ac.in/courses/102/105/102105058/ )
hitp://www .iidl.pov.in/he document/nptel/downloads new lecturenotes 102105058 102105058

. — o e

) Part D: Assessment and Evaluation
Suggested Continuous Evaluation Mcthods:

Maximum Marks: 100 Marks
Continuous Internal Asscssment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks i

Continuous Internal| Internal Test / Quiz-(2): 20 +20 Be/lt(e)r ;1'132(2 gtuqt Oé(;h;;g(‘; ;_I;lest
. . uiz aine

Assessment (CIA) Assignment / Seminar - 10 Assignment shall be considered

(By coursc teacher):| Total Marks - 30 against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks

Section B: Descriptive answer type qts., lout of 2 from each unit-4x10=40 Marks

Name and Signature of Convener and Members of CBoS: B 4}/&
% RV




Four Year Undergraduate Program (2024-28)
Department of Biotechnology

Course Curriculum
Program Backal Part A: Introduction
Scmnc&s chelor in Life Semester: III Sem Session:2024-2025
(D1p10ma/Degree/Honom)
Course Code BTSE-01-P

1
2 Course Title

Environmental Blotechnology

3 Course Ty?e Discipline-Specific Elective (DSE)--Practxcal
4 . | Pre-requisite As per program

(if any)
) Course Leamning

After completing this course, the students will be able to -
Outcomes (CLO)

¢ Understand and analyze physical and chemical parameters of the water
bodies.

Estimate biological pollutants from the water bodies.
Determine physical and nutritional conditions of the soil.
]

Estimate various inorganic and organic contents from pollutants.
6—| Credit Value 01 Credits

Credit =30_Hours Laboratory or Field leaming/Training _ i
7 | Total Marks Max. Marks: 50 [ Min Passing Marks: 20 &

Part B: Content of Course (Theory)
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topic (Course content) No. of
Period
Lab./Field 1. Determination of DO, and BOD, from polluted water sample.
Training/ 2. Determination of COD from a polluted water sample.
Experiment | 3. Bacterial examination of water by MPN test. ° 30
(C:gfi:zts of 4, Coliform test. .
5. Determination of soil pH and total organic carbon.
6. NPK determinalion from soil.
7. Determination of alkalinity and hardness of water.
8. Estimation of total nitrogen in Kjeldahl's method.
Keywords | Wastewater management, biodegradation, bioremediation, xenobiotics.

o Part C - Learning Resource
Text Books, Rcfel cnce Books, Other Resources -
Text Book-

e  Murugesan A, G.and Rajakumari C-Environmental Science and Biotechnology: Theory
&Techniques, MJP

Asthana D.K. and Asthana M. ,-Environment: Problems and Solutions- S. Chand

Chatterji A, K., Introduction to Environmental Biotechnology, Prentice Hall of India Pvt
Ltd

Reference Book-

Jogdand S.N.- Environmental Blotechnology- Himalaya Publishing Hobse
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Metent & Bddy-Wasto wator Enginecring-TMILI

w LAwul Pandi- Bioprocess Techuolog, '
‘ s ogy, MJP Publishers
: Gunashekarans Microbial Bloremediation-MJp
amer & HanwerWater & Wastowater Teohnology-PHI

\—Q—l\lim tathushekhar Thakws Brvivonmental Biotechnology-1 K Internation

vesourees: hitpsi/fonlinegourses,nplolaedn/uoe?]_brdl/preview

httpi/ackaliwiman ivigtel/eourses/video/1 02105088/102105088. hinl

Part 19 Assessinent and lvaluntion

Suggested Continnous Lvaluntion Methods:

Maximum Marvks:

50 Marks

Countinuons Internal Assessment (CIA): 15 Marks

Bud Semester Exam (RS1):

35 Murks '
Continunous Internal| Internal Test / Quiz-(2): 10410 Botter marks out of the t(\iﬂo
;}ssessmmﬂ (C1A) | Assignmont / Sominar -+ Attondance- - 05 m{r",f,ﬁ ’,r?xgii*nﬁ}’etﬁi”s?mu
(By counrse teacher):| "Towl Marks - 15 . :

bo considered against 15
Marks

1}\\\\ Semester
Exam (ESE):

Laboratory / Field Skill Performance:
A. On spot Assessment =20

B. Spotting based on tools & technology (written) - 10 Marks|  teacher as per lab
C. Vivasvoce (bused on prineiple/technology) = 05 Marks

Managed by course

status o & :

Name and Signature of Convener and Members ol CBoS:
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

- _ Part A: Introducti
.Program: Bachelo i focduction

Stionces rin Life Semester: IV Sem | Session:2024-2025
(Diploma/Degree/Honors)

1 Course Code BTSE-02-P

5 - -
2 Course Title ioprocess Engincering
2 C - - = -
; 5 ?:Zsez Ei};}i)tee Discipline-Specific Elective (DSE)--Practical

SEES As gram

(iF am) per progr:

5 | Course Learning | Aft i i i -

e (oL 5) er completing this practical course, the students will be able to -

e Tsolate and maintain industrially significant microbes.
¢ Develop skills for alcoholic production.

e Develop skills for acid production.

e Develop skills for antibiotic and enzyme production.

6 Credit Value 01 Credits Credit =30 Hours Laboratory or Field Jcarning/Training
7 Total Marks Max. Marks: 50 [ Min Passing Marks: 20 ’

Part B: Content of Course (Tkeory)
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours) pa

Module Topic (Course content) No. of
' Period
: Lab./Field 1. Isolation of industrially important microorganisms for microbial process.
Tminifxg/ 2. Determination of thermal death point (TDP) and thermal death time (TDT)
: Experiment of microorganisms. 30
Contents of

3. Comparative studies of ethanol production using different substrates.

4. Microbial production of citric acid using Aspergillus niger.

5. Microbial production of antibiotics (Penicillin)

6. Production and estimation of alkaline protease.

Keywords Fermentation, bioreactors, fermentation-based production, mineral beneficiation.

Course

e PartC - Learning Resource
Text Books, Refercnce Books, Other Resources - . ’
Text book- Industrial Biotechnology- D Das
o Industrial Microbiology- A.H. Patel.
Reference Book-
o Wastewater Engineering- Treatment, Disposal & Reuse. Metall and Eddy, Inc., Tata Mcgraw
Hill, N. Delhi. ‘
o Microbiology- Pelczar&Pelczar.
e Environmental Biotechnology, PrathamVashishith. Dominant Publishers And Dis tributors,
N.Delhi.
Principles of Fermentation Technology; Stanburry.
Industrial Microbiology; Casida.
Online resources- https://archive. aptel.ac.in/courses/102/105/102105058/
hitp//www.ndl.gov.in/he document/nptel/downloads new_lecturcpeles 102105058 102105058

m



Part D: Assessment and Evaluation

Suggested Continuous Evaluation Mecthods:

Maximum Marks:

50 Marks

Continuous Internal Assessment (CIA): 15 Marks
End Semcster Exam (ESE): 35 Marks

Continuous Internal| Internal Test/ Quiz-(2): 10 +10
Assessment (CIA) | Assignment/ Seminar + Attendance- * 05

Better marks out of the two
Test / Quiz + obtaincd
marks in Assignment shall

(By course teacher):| Total Marks - 15 be considered against 15 .
Marks
End Semester Laboratory / Field Skill Performance:
Exam (ESE): A. On spot Assessment - 20 Manz;]ged o :0;-:‘;3
: B. Spotting based on tools & technology (written) — 10 Marks teacher as per
C. Viva-voce (based on principle/technology) - 05 Marks status

Name and Signature of,Conveﬁer and Members of CBoS:

é/:-%}w’ @.—zk“"y ] 7
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FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)
| Program: Bachelor in Life Sciences (2024 -28)

DISCIPLINE -BIOTECHNOLOGY

GOVT. TCL P.G. COLLEGE /R,

PIN-495668, MQB. 94061

GIR(C.G)
-13245

@ {LCaiiemyg
-]

Shaheed Nandkumar Pate|
Wshwavidyalaya, Raigarh (C.G.)

Session — 2024 -25
DSC -01 to 08 DSE -01 to 12 DGE -01 & 02
Code Title Code Title Code Title
BTSC -01T |Cell Biology & BTSE- |Environmental | BTGE -01T [Cell Biology &
Biochemistry 01T Biotechnology Biochemistry
BTSC -01P [Lab course BTSE - |Lab course BTGE -01P |Lab course
01P
BTSC -02T Microbiology & BTSE - |Bioprocess BTGE -02T [Microbiology &
Molecular Biology | 02T engineering Molecular Biology
BTSC -02P |Lab course BTSE - |Lab course BTGE -02P|Lab course
02P
BTSC -03T |Genetics & BTSE - |Industrial
Biophysics 03T Biotechnology
BTSC -03P [Lab course BTSE - |Lab course
03P
BTSC -04T Recombinant BTSE- [Medical
DNA technology | 04T Biotechnology
BTSC -04P |Lab course BTSE - |Lab course
04P
BTSC -05T [Enzymology BTSE- |Genomics
05T
BTSC -05P |Lab course BTSE - |Lab course SEC
. 05P
BTSC -06T [[mmunology BTSE - |Proteomics BTSEC-01 [Biopesticides &
06T Biofertilizers
BTSC -06P [Lab course BTSE- |Lab course
06P
BTSC -07T |Plant & Animal BTSE — |Agricultural
Biotechnology 07T Biotechnology
BTSC -07P |Lab course BTSE — |Lab course VAC
S o7P . _
BTSC -08T [Biostatistics & BTSE — |Pharmaceutical| BTVAC-01 |Plants-based
3 . Biotechnology Secondary
Metgbolites
—_-oairman




—_— ik ¢ T T ——— -
BTSC -08P [Lab course BTSE — [Lab course
08P
BTSE- |Microbial
09T Products for
Human
Consumption
BTSE - |Lab course
09P
BTSE- [Microbial
10T Products for
Agriculture
BTSE - |Lab course
10P
BTSE- [Microbial
11T Products for
Industrial uses
BTSE - [Lab course
ey 11P =
BTSE- |IPR, Biosafety
12T & Bioethics i
BTSE - [|Lab course i
12P

Program Outcomes (PO):
1) The student will develop competency to explore natural resources with scientific validation.

2) Multifold skills will be developed for their entrepreneurship competency and seffreliance.
3) The program will ensure scientific competency, research aptitude, and compgtency for the proznrtﬁgf of
O+ 957

the future of the nation. A D~
: ,"\ :’,2’ TR b

ISHNAKUMAR PATE
Program Specific Outcomes (PSO): (If any) F%%F%S%{_Gé?
1) The graduates will be competent for sustainable scientific exploration ln(_.‘,’(b\ﬁ' %1 %{ 2 ‘\ 5
food and environment. RIN:AS SJMQB 94061 13

2) The program will integrate traditional and modern wlgegggﬁo meet the challénges of he future by the
help of genomics, proteomics, bioprocess lnee ?a iotechnologiedl tools for environmental

corrections. .

pjn-Coonge (Acaiiemic)
cad Nanduumar Patel s)

Raugarh (C.
/[) YY\U



Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction
Program: Bachelor in Life Sciences Semester: V Sem | Session;:2024-2025
(Degree/Honors)
1 Course Code BTSC-05-T
2 Course Title Enzymology
3 Course Type Discipline Specific Course (DSC)
Pre-requisite As per program
(if any) ‘
5 Course Learning After completing this course, the students will be able to -
Outcomes (CLO) e Develop competency in enzymatic mechanism.
e To explore the mechanistic process of enzymes.
e Develop industrial application of enzymes.
o Develop skills for entrepreneurship. ]
6 Credit Value 03 Credits (Credit = 15 Hours - learning & observation)
7 Total Marks Max. Marks: 100 [ Min Passing Marks: 40
Part B: Content of Course (Theory) sl
Total No. of Teaching—learning Periods (01 Hr. per period)- 45 Periods (45 Hours)
Unit Topic (Course content) No. of
‘ Period
I Basics of enzymes and their action 12 (12
1. Isolation, crystallization, and purification of enzymes, a test of homogeneity Hrs)
of enzyme preparation, methods of enzyme analysis.
2. Enzyme classification (rationale, overview, and specific examples) zymogens
and their activation (proteases and prothrombin).
3. Enzyme substrate complex: the concept of E-S complex, binding sites, active
site, specificity, kinetics of enzyme activity, Michaelis-Menten equation and
its derivation. i
4. Different plots for the determination of Km and Vmax and their physiological
significance, factors affecting initial rate, E, S, temperature & pH. Collision
and transition state theories, significance of activation energy and free energy.
I Enzyme action mechanism ' . 11 (11

1. Two substrate reactions (Random, ordered, and ping-pong mechanism) Hrs)

2. Enzyme inhibition types of inhibition, determination of Ki, suicide inhibitor.

3. Mechanism of enzyme action: General mechanistic principle, factors
associated with catalytic efficiency: proximity, orientation, distortion of strain,
acid-base, nucleophilic and covalent catalysis.

4. Techniques for studying mechanisims of action, chemical modification of
active site groups, specific examples-: chymotrypsin, Iysozyme, GPDH,
aldolase, RNase, Carboxypeptidase, and alcohol dehydrogenase.

I Regulation of enzymes 11 (11

1. Enzyme regulation: Product inhibition, feedback control, covalent | Hrs)

modification

2. Allosteric enzymes with special reference to aspartate transcarbgimoylascand |

phosphofructokinase. SR :

)

o
KRISHNA KOM;
SISTANT PROFESSOR
D TMENT OF MICROBIOLOGY

GOVT. TCL P.G. COLLEGE JANJGIR (C.G.) ,
PIN-495668. MOB. 94061-13245 aF

VS b Y W &



[ 3. Qualitative description of concerted and sequential models. Negative
cooperativity and half-site reactivity.
4. Enzyme - Enzyme interaction.

v Enzyme variations 1111

1. Protein-ligand binding, measurements analysis of binding isotherm, | Hrs)
cooperativity, Hill and Scatchard plots, and the kinetics of allosteric enzymes.

2. Isoenzymes— multiple forms of enzymes with special reference to lactate

dehydrogenase.
3. Multienzyme complexes. Multifunctional enzyme-eg Fatty Acid synthase.
4. Ribozymes

Keywords | Enzyme action, Enzyme Kinetics, Enzyme Regulation, Isoenzymes.

e Part C - Learning Resource

Text Books, Reference Books, Other Resources -
Text book- Biochemistry- U Stayanarayana
Modern enzymology- Dr. Vinod Ramkrishna Ragade and Dr. B.B. Sharma

e Lehninger Principles of Biochemistry; Nelson & Cox.
Biochemistry; Voet& Pratt. =
Principles of Enzymology; Price & Stevens.
Enzyme Biocatalysis, Principle & Applications; Andres Illanes.
Enzyme Kinetics; Hans Bisswanger
Online resources- https://onlinecourses.npiel.ac.in/moc23_bt0S/preview
onlinecourses.swayam?.ac.in/cec20_bt20/preview

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test
Assessment (CIA) | Assignment/ Seminar - 10 Aé S?ggﬁ};f:{::ﬂ’gg (I:I(;illllsklfi;}e d
(By course teacher):| Total Marks - 30 . agrainst 30 Marks
End Semester Two section—A & B
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,lout of 2 from each unit-4x10=40 Marks

Name and Signature of Convener and Members of CBoS:

o
o e
pe”

o o Q Bhapa)
T T i G b
ASSISTANT PROFESGOR S ( J \‘}M

DEPARTMENT OF MICROBIOLOGY S

GOVT. TCL P.G. COLLEGE JANJGIR | ’
PIN-495668, MOB. 94061-132§g'a') \&\



Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: Bachelor in Life Semester: VI Sem Session:2024-2025
Sciences (Degree/Honors)
1 Cowrse Code BTSC-06-T
2 Course Title Immunology
3 | Course Type Discipline Specific Course (DSC)
4 Prc—requisite As Per program
(if any)
5 | Course Learning | After completing this course, the students will be able to -
Outcomes (CLO) | » Understand the immunological organizations.
» To explore antigens, antibodies, and cytokines.
o To explore the regulation of immunological factors.
e To compete with pathogenic factors related to immunology.
6 Credit Value 03 Credits (Credit = 15 Hours - leamning & observation)
7 | Total Marks Max. Marks: 100 [ Min Passing Marks: 40
— _ Part B: Content of Course (Theory) Rils-esta

Total No. of Teaching—leaming Periods (01 Hr. per period)- 45 Periods (45 Hours)

Unit

Topic

(Course content)

No. of
Period

I

1.
2.
3.
4.

Concept bf immunology

Immunology — General concept, history, and development.
Immune system and immunity.

Organization of the immune system.

Cells are involved in the immune system.

12 (12
Hrs)

1I

2.
3.
4.

Antigen & antibodies
1. Types of Antigens.

Types and structure of antibodies.
Antigen-antibody interaction,
Basic structure and function of cytokines.

11 (11
Hrs)

1

1.
2.
3.
4.

Immunological expression

Major histocompatibility agents.
Cell-mediated immunity.
Interferons and hypersensitivity.
Immunohematology.

11 (11
Hrs)

v

L.
2.

3.
4,

Pathogenicity and immunology

Monoclonal antibodies.

Autoimmune diseases: Hemolytic anemia, Rheumatoid arthritis, insulin-
dependent diabetes, Myasthenia gravis. '

Immunology of organ transplantation.

Immunodeficient disease -Cancer and AIDS.

11 (11
Hrs)

Keywords

Antigen, Antibody, MHC, Autoimmpne Diseases.

gl

e Part C - Learning Resource  S1=48 ”"’“’ """""

Text Books, Reference Books, Other Resources -

Q,r“]q -<<.r wu'-] 7

Text book-

SN K *&W/%}/@/

GOVT.TCLPG. C7

STANT PROF
DEPARTMENT OF M7 “mm Aoy

?@ﬁ X '

HP

@) |

PIN-435668, ViUb. g4uv .w.-ob



Essentials of immunology- S K Gupta
A textbook of immunology- Latha P Madhavee

* Immunology — Kuby
* Textbook of microbiology — Anantnarayan&Panikar

¢ Immunology - Roitt

* Immunology — NandiniSethi

* Fundamentals of Immunology — William Paul

* Immunology — A short course 5"Edn — Eli Benjamin , Richard Coico

Online resources- hittps://archive.nptel.ac.in/courses/ 102/105/102105083/
https://archive.nptel.ac.in/courses/102/103/102.1 03038/

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal{ Internal Test/ Quiz-(2): 20 +20 Better ma:l'cs g;‘t ofdtl:g;;?lv(: ;E;BSt
Assessment (CIA) | Assignment / Seminar - 10 gy Aés?gl;:;entoshgll{lge considered
(By course teacher):{ Total Marks - 30 against 30 Marks
End Semester Two section— A & B
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Convener and Members of CBoS:
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OR. KRISHNA KUMAR PATEL
ASSISTANT PROFESSOR
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: Bachelor in Life Sciences Semester: V Sem | Session:2024-2025
(Degl ee/Honors)
Course Code BTSC-05-P
2 Course Title Enzymology
3 Course Type Discipline Specific Course (DSC) - Practical
4 Pre-requisite As per program.
(if any) ,
5 Course Leamning. After completing this practical course, the students will be able to -
Outcomes (CLO)  Analyses factors affecting enzymatic activity.
* Determine enzymatic activity.
¢ Purify and estimate kinetics of enzymes.
* _Immobilize enzymes for industrial applications.
6 Credit Value 01 Credits _ Credit =30 Hours Laboratory or Field leammg/Trammg
-7 Total-Marks ~ | Max. Marks: 50 | Min Passing MarksT20

Part B: Content of Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topic (Course content) No. of
Period
Lab./Field 1. Effect of pH and temperature on the action of salivary amylase. 30
Training/ 2. Determination of the activity of amylase enzyme (crude) extracted from
Experiment sweet potato.
Contents 3. Determination of the specific activity of the enzyme.
of Course 4. Determine Vmax and Km in of enzyme.
5. Protein electrophoresis — native and denaturing conditions.
6. Enzyme purification and kinetic analysis.
7. Method for immobilization of enzyme.
Keywords | Enzyme action, Enzyme Kinetics, Enzyme Regulation, Isoenzyines,

e Part C - Learning Resource

Text Books, Reference Books, Other Resources -

Text book- Biochemistry- U Stayanarayana
Modem enzymology- Dr. Vinod Ramkrishna Ragade and Dr. B.B. Sharma

e Lehninger Principles of Biochemistry; Nelson & Cox.
Biochemistry; Voet& Pratt.

Principles of Enzymology; Price & Stevens.

Enzyme Biocatalysis, Principle & Applications; Andres Illanes.
Enzyme Kinetics; Hans Bisswanger

Online resources- https:/onlinecourses.nptel.ac.in/noc23 btO5/preview

onlinecourses.swayam2.ac.in/cec20 bt20/preview
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& IL‘/ DR. ls?i(rl«“}

ASSISTANT PROFESSOR
DEPARTMENT OF MICROBIOLOGY
GOVT. TCL P.G. COLLEGE JANJGIR (C.G.)
PIN-495668, MOB. 84061-13245
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. Part D: Assessment and Evaluation
Sugg_ested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal| Internal Test/ Quiz-(2); 10 +10 Better marks out of the two
Assessment (CIA) Assignment / Seminar + Attendance- 05 Test/Quiz ¥ ablained
(By course teacher):| Total Marks - 15 magke i s lgnmat o |
be considered against 15
o Marks
{1 emester Laboratory / Field Skill Performance:
Exam (ESE): A. On spot Assessment - 20 Marks Managedibyieourse
B. Spotting based on tools & techuology (written)— 10 Marks teacher as per lab
C. Viva-voce (based on principle/technology) - 05 Marks status
Name and Signature of Convener and Members of CBoS:
2, up"’?
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: Bachelor in Life Semester: VI Sem Session:2024-2025
Sciences (Degree/Honors)

Course Code BTSC-06-P

2 Course Title Immunology
3 Course Type Discipline Specific Course (DSC) - Practical
4 Pre‘feql.liSitC As per program.

(if any)

5 | Course Learning | After completing this course, the students will be able to -
Outcomes (CLO) o Identify immunological cells and tissues.

¢ Perform antigen antibody interaction.

¢ Estimate antigen antibody reactions.

e Estimate immunological specificity.

6 Credit Value 01 Credits Credit =30 Hours Laboratory or Field leamning/Training
7 | Total Marks Max. Marks: 50— | Min Passing Marks: 20 =

Part B: Content of Course
Total No. of leamning-Training/performance Periods: 30 Periods (30 Hours)
Module Topic (Course content) No. of
Period
Lab./Field 1. Blood film preparation and identification of cells. 30
Training/ 2. Lymphoid organs and their microscopic organization.
Experiment 3. Immunization, collection of serum. :
Contents 4. Blood grouping conceming antigen-antibody interaction. '
of Course 5. Rh factor determination. ‘
6. Widal test. \
7. VDRL test. ‘
8. Ouchterlony Double diffusion for antigen-antibody pattern.
9. Rocket Immunoelectrophoresis. :
10. Radial Immunodiffusion.
11. DOT ELISA.

Keywords | Antigen, Antibody, MHC, Autoimmune Diseases.
\ ! R A

e . Part C - Learning Resource
Text Books, Reference Books, Other Resources- A

Text book ~7 %
ext book- ‘ ‘
Essentials of immunology- $ K Gupta Ny ())% 0 ‘ \
A textbook of immunology- Latha P Madhavee DR. RRISHNA KUMAR PATEL
ASSISTANT PROFESSOR
¢ Immunology — Kuby DEPARTMENT OF MICROBIOLOGY
o Textbook of microbiology — Anantnarayan&Panikar GOV‘;J%E&SC(RA%EGS j@gﬂg}ga M
° hnmunologY—Roitt 3 ’ r : ‘ L—\;"
e Immunology — NandiniSethi B UL L Lt INO ‘ ’ NY\\,\

e Fundamentals of Immunology — William Paul §am MR W8P
R o, T P

o A s il



* Immunology — A short course 5"Edn — Eli Benjamin , Richard Coico

Online resources- https://archive.nptel.ac.in/courses/102/105/102105083/

https://archive.nplel.ac.in/courses/102/103/ 102103038/

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

: ™ DT Better marks out of the two
Continuous Internal| Intemnal Test / Quiz-(2): 10 +10 Test/ Quiz + obtained

marks in Assignment shall
i R 15 be considerecgl against 15

Assessment (CIA) | Assignment / Seminar + Attendance- 05

Marks

End Semester Laboratory / Field Skill Performance:

Exam (ESE): A. On spot Assessment - 20 Marks
B. Spotting based on tools & technology (written) — 10 Marks

C. Viva-vace (based on principle/technology) - 05 Marks

Managed by course
teacher as per lab
status

—a

Name and Signature of Convener and Members of CBoS:
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DR. KB/SHNA KUMAR PATEL
ASSISTANT PROFESSOR
DEPARTMENT OF MICROBIOLOGY
GOVT. TCL P.G. COLLEGE JANJGIR (C.G.)
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Four Year Undergraduate Program (2024-23)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: Ba

Sciences (Degree/Honors)

chelor in Life Semester: V Sem Session:2024-2025

1 Course Code l;TSE-(B

2 Course Title

ndustrial Biotechnology

3 Course Type Discipline Specific Elective course (DSE)
4 Pre-trequisite As per program
(if any)

5 | Course Leaming | After completing this course, the students will be able to —

Outcomes (CLO) | e Understand about mutants for significant industrial production.
e Develop skills in physical and chemical methods for industrial products.
e Develop skills in the fermentation process for industrial products.

e Understand economics and quality control.

6 Credit Value 03 Credits (Credit = 15 Hours - learning & observation)
7 - | Total Marks Max. Marks: 100 ~ ——| Min Passing Marks: 40 b S
Part B: Content of Course (Theory)
Total No. of Teaching—learning Periods (01 Hr. per period)- 45 Periods (45 Hours)
Unit Topic (Course content) No. of
Period
I Industrial mutants ' : :
1. Selection of mutants producing improved levels of primary metabolites with
suitable examples. 9 . 12 (12
2. Isolation of mutants that do not produce feedback inhibitors or repressors. Hrg)
3. Mutants that do not recognize the presence of inhibitors or repressors. |
4. Modification of permeability.
II Industrial methodologies 11 (11
1. Removal and recovery of cell mass (precipitation, filtration, and | hrs)
centrifugation)
2. Cell disruption - Physical and chemical methods.
3. Purification of product liquid-liquid extraction: solvent recovery.
4. Chromatography: Adsorption, ion-exchange, HPLC
III Industrial bioneeds 11 (11
1, Fermentation processes: Microorganisms involved, inoculum preparation, the hrs)
medium used and product recovery.
2. Enzyme: Protease, pectinase.
3. Organic acid and vitamins: Citric acid, vitamin B12 and vitamin B2.
4. Antibiotics: Penicillin, erythromycin.
v Testing and quality control 11 (11
1. Testing- Sterility, pyrogen, carcinogenicity, and toxicity. hrs)
2. Fermentation economics- Cost estimates, process design, capital cost
estimates, operating cost. O :

A P :
ASSISTANT PROFESSOR FZoHAN e ?‘\/ &/\,
DEPARTMENT OF MICROBIOLOGY MW e (B8 2 \&
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3.
4,

Concept of quality control and quality assurance.
Good laboratory practices and good manufacturing practices.

Keywords ; N ;
yw Mutants, removal and recovery, fermentation process, fermentation conomics.

Text Books, Reference Books, Other Resourees -

e Part C - Learning Resource

% Text book- Industrial Biotechnology- D Das
» Industrial Microbiology- A.H. Patel.

Peppler H.J and Perlman D - Microbial Technology, Vol I and II-Elsevier

Stanbury P.F., Whitaker A. and Hall S.J - Principles of Fermentation Technology-
Elsevier

Prescott and Dunn®s- Industrial Microbiology-CBS 7. Ed.

G. Subramaniam- Bioseparation& Bioprocessing

Casida L.E - Industrial Microbiology- New Age

Crueger W and Crueger A - Biotechnology: A Textbook of Industrial Microbiology-
Panima Publishing

Patel A H. - Industrial Microbiology, Macmillan

Online resources- 'https:f‘/archive.nptel.ac.in/courses/ 102/105/102105058/
htgg:f’/'www.ndl.gov.in/he document/ngtel/downloads new_lecurenotes

102105958_102],05058

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks
Continuous Internal| Internal Test/ Quiz-(2): 20 +20 Beiter marks out of the two Test
Assessment (CIA) | Assignment/ Seminar - 10 / Quiz + obtained marks in

. ; Assignment shall be considered
(By course teacher): Total Marks - 30 against 30 Marks

End Semester
Exam (ESE):

Two section — A & B
Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,lout of 2 from each unit-4x10=40 Marks

Name and Signature of Conyener and Members of CBoS: WD
P (e

W dee, SN
O L

2
ot |
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DR, KRIS NAKUMARPATEL
A

SSISTANT PROFESSOR
DEPARTMENT OF MICROBIOLOGY
VT. TCL P.G. COLLEGE JANJGIR (C.G)

PiN-495668, MOB. 94061-13245




Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: Bachelor in Life Semester: VI Sem | Session:2024-2025
Sciences (Degree/Honors)

1 Course Code BTSE-04-T

2 Course Title Medical Biotechnology
3 Course Type Discipline Specific Elective course (DSE) |
4 | Pre-requisite As per program

if any)

5 Course Learning | After completing this course, the students will be able to -
Outcomes (CLO) | o Understand about rDNA technology and its outcome.

e Understand about diagnostics methods.

e Understand about fissue engineering and its therapeutics.
e Understand about immunodeficiency and biomarkers.

6 Credit Value 03 Credits (Credit = 15 Hours - learning & observation)
17 | Total Marks Max. Marks: 100 [ Min Passing Marks: 40=C =z
Part B: Content of Course (Theory)
Total No. of Teaching—learning Periods (01 Hr. per period)- 45 Periods (45 Hours)
Unit Topic (Course content) No. of
‘ Period
I Immunization and therapy
1. Immunization- Immunization, live, killed, attenuated, subunit vaccine. 12 (12
2. Recombinant DNA and protein—bas'ed'va(‘:cines; hrs)
3. Transfusion of immuno-competent cells.
4. Stem cell therapy.
1I Diagnostics ‘ 11 (11
1. Antibody-based diagnosis hrs)
2. Monoclonal antibodies as diagnostic reagents.
3. Diagnosis of bacterial, viral, and parasitic diseases by using ELISA.
4. Diagnosis of bacterial, viral, and parasitic diseases by using western blot.
1II Tissue engineering and therapy 11 (11
1. Concept of tissue engineering. hrs)
2. Cellular therapy. ‘
3. Role of scaffolds and growth factors,
4. Ethical issues. ‘
v Immunological imbalance and pathogenicity 11 (11
1. Primary immunodeficiency (SCID, X-linked agammaglobuliner hrs) j
Defects in complement system). : %K Oﬂ} [~
9 Secondary immunodeficiency (AIDS).
3. Biomaril(r;‘s for organ dysfun}(,:t(ious. ) ' DR KRISHNA KUM PATEL
ASSISTANT PROFESOR
4. Therapeutic intervention of uncontrolled cell growth. DEPARTMENT OF MICRUBIOLOGY
Keywords | Immunization, Diagnostics, Cellular Therapy, Ethical Issues. A A erG 1J§%:!;; ‘gg.G.)
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e Part C - Learning Resource

Text Books, Reference Books, Other Resources -
Text book-

Essentials of immunology- S K Gupta

A textbook of immunology- Latha P Madhavee

e Immunology — Kuby

o Textbook of microbiology — Anantnarayan&Panikar

¢ Immunology — Roitt

e Immunology — NandiniSethi

e Fundamentals of Immunology — William Paul

e Tmmunology — A short course 5"Edn — Eli Benjamin,, Richard Coico
Online resources- https://archivc.nptel.ac.in/courses/ 102/105/102105083/
https://archive.nptel.ac.in/courses/1 02/103/102103038/

Part D Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks :
Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test
Assessment (CIA) | Assignment / Seminar - 10 A/ Quiz + obtained marks in
. : Assignment shall be considered

(By course teacher): Total Marks - 30 against 30 Marks
End Semester Two section — A & B
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Marlg Q2. Short answer type- 5x4 =20 Marks

Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Convener and Members of CBoS: | V@
O xay g, B P
5 N

ARTMENT OF MICROBIOLOGY
‘\)l'EI'FTG\'. P.G. COLLEGE JANJGIR (C.G)

PIN-495668, MQB- 94061-13245
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: Bachelor in Life Sciences

Semester: V Sem Session:2024-2025

(Ceritificate/Diploma/Degree/Honors)
1 Cowrse Code BTSE-03-P
2 Course Title Industrial Biotechnology
3' I(,Soume Type Discipline-Specific Elective (DSE)--Practical
re-requisite Ax
(i€ amy) per program.
5 Course Learning After completing this course, the students will be ableto—
Outcomes (CLO) e Tsolation and maintenance of industrially significant microbes.
e Understand and develop concept of fermentation techqology.
e Develop skills for industrially significant acid production.
e Develop skills for industrially significant nutrients production.
6 Credit Value 01 Credits Credit =30 Hours Laboratory or Field learning/Training
7 Total Marks Max. Marks: 70 [ Min Passing Marks: 20

Part B: Content of Course (Theory)

I

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topic (Course content) No. of
Period
Lab./Field 1. Isolation and screening of industrially important microbes.
Training/ 9. Isolation and identification of bacteria from milk and water samples.
Experiment 3. Fermentative production, purification, and estimation of citric acid. 30
Contents of 4. Fermentative production, purification, and estimation of alcohol.
Course 5. Wine production and estimation of alcohol.
6. Production of cheese using different substrates and microorganisms.
Keywords | Mutants, removal and recovery, fermentation process, fermentation economics.

e Part C - Learning Resource

Text Books, Reference Books, Other Resources -

% Text book- Industrial Biotechnology- D Das
% Industrial Microbiology- A.H. Patel.

Peppler H.J and Perlman D - Microbial Technology, Vol I and II-Elsevier

Stanbury P.F., Whitaker A. and Hall S.J - Principles of Fermentation Technology-
Elsevier

Prescott and Dunn®s- Industrial Microbiology-CBS 7. Ed.

G. Subramaniam- Bioseparation& Bioprocessing

Casida L.E - Industrial Microbiology- New Age

Crueger W and Crueger A - Biotechnology: A Textbook of Industria
Panima Publishing

Patel A.H. - Industrial Microbiology, Macmillan

s
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Online resources- https://archive.nptel.ac.in/courses/ 1 02/105/102105058/
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Part D: Assessment and Evaluation

Suggested Continuous Evaluation Mcthods:
Maximum Marks:

50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal| Internal Test / Quiz-(2): 10 +10
Assessment (CIA) | Assignment / Seminar + Attendance- 05
(By course teacher):| Total Marks - 15

End Semester

Laboratory / Field Skill Performance:
Exam (ESE):

A. On spot Assessment - 20

C. Viva-voce (based on principle/technology)

Name and Signature of Convener.and Members of CBoS:

g w3

N

DR. KRISHNA KUM

i — 10 Marks
B. Spotting based on tools & technology (wnttcn)— 35 ;\ e

arks out of the two
B?Igteesrt TQuiz + obtained
marks in Assi nment shal
be considered against 15
Marks

Managed by course
teacher as per lab
status
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Four Year Undergraduate Program (2024-28)

Department of Biotechnology

Course Curriculum

Part A: Introduction

Program: Bachlor in Life Sciences

Semester: VI Sem Sesswn 2024-2025

(Cennﬁcate/ Diploma/Degree/Honors)

Course Code LBTSE-(M-P
2 Course Title Medical Biotechnology
3 Course Type Discipline-Specific Elective (DSE)--Practical —
4 I.’rc-reqmsnte As per program.
(if any)
5 Course Learning After completing this practical course, the students will be able to -
Outcomes (CLO) o Interpret the immunological reactions.

S e Analyze biomarkers.

Estimate immunological molecules.

NS -

Evaluate molecules related to organ physiology.

6 Credit Value

01 Credits Credit =30 Hours Laboratory or Field learning/Training

7 Total Marks

Max. Marks: 50 [ Min Passing Marks: 20

Part B: Content of Course (Theory)

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topic (Course content) No. of
Period

Lab./Field 1. Study of Ag-Ab reaction.
Training/ 2. Widal test.
Experiment 3. VDRL test. 30
ggz:r:s of 4. Haemogram preparation.

5. TLC, DLC counting.

6. Hb estimation.

7. Total protein, albumin, and globulin estimation.

8. Lipid profiling.

9. Sugar testing.

10. SGPT/SGOT estimation.
Keywords Tmmunization, Diagnostics, Cellular Therapy, Ethical Issues. R | G

o Part C - Learning Resource

RV)ZEAN

i

PIN- 495668 MOB.

e Immunology — Kuby
e Textbook of microbiology — Anantnarayan&Panikar

Text Books, Reference Booké, Other Resources - | AR PATEL
digaibogs- " ASSISTANT PROFESSOR
Essentials of immunology- S K Gupta DEPARTMENT OF MIG JRE!!]OG‘\-Q%
A textbook of immunology- Latha P Madhavee OVT.TCLP.G.C COLLEG 06113245

ﬂ)h ‘ |
AR




Immunology — Roitt

e Immunology — NandiniSethi
e Fundamentals of Immunology — William Paul
e Immunology — A short course 5"Edn — Eli Benjamin , Richard Coico

inme resources- https://archive.nptel.ac.in/courses/102/105/102 105083/
hitps:/archive.nptel.ac.in/courses/102/103/102103038/

Part D: Assessment anM

Suggested Continuous Evaluation Methods:
Maxiniuin Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks |

Continuous Internal| Internal Test / Quiz-(2): 10 +10

Assessment (CIA) | Assignment / Seminar + Aftendance- 05
15

(By course teacher): Total Marks -

Laboratory / Field Skill Performance:

A. On spot Assessment - 20
B. Spotting based on tools & technology (written) — 10 Marks

C. Viva-voce (based on pxinciple/technolog)/) - 05 Mazrks

End Semester
Exam (ESE):

Betler marks out
“Test / Quiz *
marks in Assignment shall
be considered against 15

Managed by course

of the two
obtained

‘Marks

teacher as per lab
status

*

Name and Signature of Convener and Members of CBoS:

Qj
A
DR. KRISHNA KUMAR PATEL
ASSISTANT PROFESSOR
DEPARTMENT OF MICROBIOLOGY
GOVT, TCL P.G. COLLEGE.JANJGIR (C.G.):
* PIN-495668, MOB. 9406113245
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