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Part A Introduction
Program: Certificate Class: B.Sc. | Year: 2021 Session: 2021-22
I*'year |
Subject: Botany
1 | Course Code SI-BOTALT ¥
2 | Course Title Applied Botany (Paper 4 )
3 | Course Type (Core ‘ Core Course
Course/Elective/Generic
_ Elective/Yoeational/.....)
4 | Pre-requisite (if any) ' To study this course, a student must have had
| the subject Biology/ Life Sciences/ Agriculture in class/ 1 2th
5 | Course Learning outcomes | By the end of this course the student should have:
(CLOY * Understood the significance and role of botany.
= Learnt the basic aspects of applied hotany.
*  Gained knowledge about employment opportunities
_ in field of botany
|+ Gained knowledge about start- up oppartunities in the
field of botany
¢ Leamnt about opportunities of social services
: ¢+ Gain knowledge about best health practices
6 | Credit Value 14 Credits
T

Total Marks Max. Marks: 25+75 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures- 60 Hours Tutorials- 00 Practical -00 ( 04 hours per week):
L-T-P;' l
Unit Topics Mo, of Lectures

#

I lntroduction, objectives and importance of ;
Applied botany 12

[V LT Definition and types of pollution and | 12
f pollutants '

{

2 History and evolution of botany
=3 Relation of plants to man and relation with other
Tvices

1.4 Various disciplines of botany and theirapplications to
human wellure

|
1.2 Phytoremediation; Air. water, soil. noise and thermal |

| pollutants (Any 3 plants with botanical name, family) and
their role in pollution control,

—-

|_I-3Bioremediation: defi finition and types

| 1.1 Ancient ¢ agriculiuenl proctices v
=1 E2Moder
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terrace farming, |

1.30rganic farming: Introduction, objective and brief
technique

1.4 Horticulture: Definition and role in human welfare
I.5Forestry: Definition, branches and role in hum an

welfare
s 1.6 Silviculture: Definition and management practices
v I.1Role of Botany in Rura! development 12

1.2 Ethnobotany: Introduction and importance

1.3 Ethnomedicine: Definition and examples. (Local
name, Botanical name, family and importance of Neem,
Aloe, Clove, Ginger, Tulsi, Turmeric, Gi loy., Emblica,
Ashwagandha, Arandi)

1.4 Ethno-fibres: Definition and examples {Local name,
Botanical nanme, family and importance of Ankara,
Coconut, elephant grass, cotton)

L5 Ethno-food erops: Definition and examples (Local
name, Botanical name, family and imponiance of
Garadu,Singada, Kutaki, Sama, Kodo, Bathua. Sehjan,
Jowar, Makka, Bajra, Jau)

|V L.1Plant tissue culture: Definition, types and 12

Importance.

LZDNA Recombinant technique: Introduction, tools
and importance

I.3Role of recombination in present era
L.4Bioinformatics: Definition, coneept and tools
L3Introduction of bivinformatics software: Basic idea
of BLAST and FASTA Importance of bisinformatics

Keywords/Tags: Applicd Botany, History of Botany, Evolution of Bowny, Botany in human

welfare, : Pollution, Pollutants, Phvioremediation. Bioremediation, Hydroponies, polvhouse,

Terrace faprming, Organic furming, Horticulture, Silviculture, Ethnobotany, Ethnomedicine, Ethno-
: agood crops, Bioinformatics, BLAST, FASTA. Recombinant DNA, Plant tissue culture

Part C-Learning Resources

Text Buoks, Reference Books, Other resources

.

Mlimes;
inE

- and Memahon K. “Plants and Society™ McGraw Hill Education, 2007

_', #i[iﬂ..ﬂadﬁgu&z H. G. and Thakur A. 5. “Applied Botany™ American Academic Press, 2017

"WINegi 5. 5. “Forest Botany”M/s Bishen Singh Mafendra Pal Singh. 2012,

4. Agrahari R. P. “Environmental Ecology, Biediversity, Climate Change and Disaster
Management”™ MeGraw Hill Education. 2020

3. Sharma D. K. “Biodiversity Conservation: Current Status and Future Strategies” Write and
Print Publication, 2017

6. Singh 1. “Biodiversity Environment and Sustainability"MD Publications Pvi Lid/ 2008

7. Gupta P K. “Molecular Biology and Genetic Engmeering"Rastogi Publications. 2005

8. Sharma "."__-!'\_I_L._rli;ll A and Hl'-;!l'ikill'j\f “Hicinformatics™ Rastogi Publications. 2008
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E?i_uégcslive d iéitnl platforms web links

| Suggested equivalent online courses:
Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks : 100

ot Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

Internal Assessment : Class Test Assignment/Presentation | 15
bt Continuous Comprehensive 10

Evaluation [CCE):25 Total =25
=
» External Assessment : Section{A} : Three Very Short [03x03=09

University Exam Section: 75 | Questions (50 Words Each) .
o Time : 02.00 Hours ' Section (B) : Four Short Cuestions

{200 Words Each) Section (C): Two | D4 x09=135
” Long Questions (500 Werds Eachy) 02x15=130
Total 75
(- Any remarks/ suggestions:
- )
L

- ci, b
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Part A Introduction

Program: Certificate Class; B.Se. | Year: 2021 Session: 2021-22
1"'vear |
Subject: Botany
1 | Course Code S1-BOTA]P
2 | Course Title Applied Botany Practical (paper ¢ )
3 | Course Type (Core
Course/Elective/Generic

EleetiveVocationaly.....)

Core Course

4 | Pre-requisite (if any)

To study this course, n student must have had
the subject Botany, Biology, Life Science in class/12th/,

5 | Course Learning outcomes On completion of this course, learners will be able to:
{CLO) By the end of this course the student should have
knowledge of practical skill related with ethnobotany,
tissue culture, application of bioinformatics sofiware and
tools of recombinant DNA technology.
6 | Credit Value 2 Credits
7__| Total Marks Max. Marks: 25+75 | Min. Passing Marks:33

Part B- Content of the Course

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

L-T-P:

Unit pics

No, of Lectures

field

wiaste

. Use of BLAST and FASTA

. Prepare the list of important air, water and soil
pollutants of local areas
Plant tissue culture technique: sterilization, r
inoculation, culture media, acelimatization and
hardening,

7. Preparation of list of ethnomedicinal, food, fibre

plant lecally available
4. Toals of recombinant DNA technology:

Identification of ethnomedicinal plants 30
Preparation of soil health card of any agricultural

- Study of vermicompost and composting of kitchen i

Restriction, enzymes, plasmid vectors, other

s a— By mes
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quality (pH and ("uﬁdur:tivily}. =% [
10. Study of local plants grown around agricultural
field

I, * Practical can be decided on theory basis
according to availability,
12. * Case and field study can be designed accordingly.

KeywordsTaps:

Part C-Lea roing Resources

Text Books, Reference Books, Other resources

I
2

b.
L
S

Suggested Readings:

Levetin E. and Mcmahon K. “Plants and Society” Mc Graw Hill Education. 2007

Maiti R., Rodriguez H. G. and Thakur A_ §. “Applied Botany™ American Academic Press.

20107

Negi 5.8, “Forest Botany™ M/s Bishen Singh Mafendra Pal Singh. 2012,
Agrahari R. P. “Environmental Ecology, Biodiversity, Climate Change and Disaster
Management™ Mc Graw Hill Education. 2020

Sharma D. K. “Biediversity Conservation: Current Status and Future Strategies™ Write and

Print Publication. 2017

Singh 1. “Biodiversity Environment and Sustainability™ MD Publications Pvi Ltd/ 2008
Gupta P. K. “Molecular Biology and Genetic Engineering”™ Rastogi Publications. 2005
harma V., Munjal A. and Shankar A, “Bivinformatics™ Rastogi Publications. 2008.

| Suggestive digital platforms web links

Suggested equivalent online courses:

C

Part D-Assessment and Evaluation

.-‘

(D krs

S0t -y Wby



Suggested Continuous Evaluation Methods:

Internal Assessmenti Marks External Assessment Marks
Class Interaction /Quiz 1 Viva Voee an Practical 15
Atftendance 5 Practical Record File 10 f
Assignments {Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/

Technology Dissemination/

Report of Excursion/ Lab

Visits/ Survey / Industrial

visir)

TOTAL 25 74

Any remarks/ suggestions:
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TFFGAL, FATH, 1955,
6. =aT HifwA, An Introduction 1o the Algae, FlamsefrafEmea =TTy, #2,1967.

7. waEEET, #5, Fre, e o FiwEe, L, Introductory Mycology, w1 e
e w w1996,
8. 9=, 7. Introduction to Fungi, Ff Frafieme /1. %, 2nd edn., 1999
9. F94 TF., The inter-relationships of the Bryophyte, =g Frererifere, Wty gajzm,
Vol.10, issue 1-2, p. 1-21, 1911.
10.9f%T, 7.7, An Introduction to Embryophyta: Bryophyte, Vol.1, iz 7% fw,
TTETATE, 1965.
11,9725, £.41., British Mosses and Liverworts, $fsr sz 7=, 7. %.,1968.
12.9=1, 131, Morphology of Vascular Plants: Lower Groups, faf-f2 3% #7ft, =,
1936,
13.9f%@m, w1, An Introduction to Embryophyta: Pteridophyte, Vol.ll, #zw g% fr,
TATZTETE, 1965.
14,794, F. @17, The Morphology of Pteridophytes: The Structure of Ferns and Allied
Plants, 2famam FrafEemes gersme, &5, 1970.
15. fAmeErE, #1757, Morphalogy of Vascular Plants, T 7T, =¥ i fifae-
#wtaay frfee, #=w, 1971,
‘IE@T{(, .U AT H1 F, e, Morphology of Gymnosperms, #z 3% fRT,
=, 1964,
. 7., The Morphology of Gymnosperms: The Structure and Evolution of
{ive seed Plants, 2 frafaemy geremTT, &=, 1971.
'. A AT, An introduction to Gymnosperms, F=aTeft Ty, 7F faedt, 1084,
f"fmfr a1, A firarit §iffm, Gymnosperms, wafd wHier, #73, 2015.
20.afirz, .41, Botany for Degree students: Gymnosperms, revised edn. T, 5172 12
#t. fafree, 7 fo=fT, 2018,
21, AT, WA, 4T, 417 A AT, Gymnosperms, 70w s=eavma (f )R, 1
fawit, 2000.
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= Part A Introduction
Program: Certificate Class: BSe-1 | Year:2021 Session:2021-22
Subjeci: Botany
1_| Course Code | SI-BOTAZT
2 | Course Title Basic Botany (paper 2)
3 | Course Type {Core Core Course
Course/Elective/Generic |
Elective/Vocational/.....) .
4 | Pre-requisite (if any) - To study this course, a student must have had
 the subject botany in class/12th/ certificate/diploma. .
| 5 | Course Learning outcomes ® This course will help the student to understand the
(CLIY) . diversity of plants and evolutionary process in plant
kingdoms.
« It gives an aceounts of plant adaptations from aguatic
| condition to colonize terrestrial habitat,
* The changes in morphological, anatomical and
: reproductive structures that propel plant evolution
' can be investigated.
* The cconomic importance and significance of plants
in nature will be understood.
*  They will be acquainted with locally prevalent
microbinl diseases of plants and humans
6| Credit Value 4 Credits
7 | Total Marks Max. Marks: 25+75 | Min. Passing Marks:33 |
Part B- Content of the Course |
- Total I":u of Lectures- 60Tutorials- 0 Practical =0 ( theory 4 hours per week):
| L-T-P
_L-mt Topics . No, of Leetures
I 1.1 History of Botany and Indian Contributions. 12
]Mu:rphn!u“tml Charaeteristics of lower and higher
plants{ Angiosperms). S"HJ',"
L3Types of leaves. InNorescence, Flowers and Fruits. ﬁ*’r
. 1.4 Structure of Plant cell and cell orpanelles, Prokaryotic W i
und Eukaryotic Cells, types of Cell division. ?‘ﬂ# :
5 Microscope structure and function of light microscope A
l[nm;,nlrlrhdtr:m and resalving power), W Q’?
. 1.6 Various types of Microscopes: Bright ficld. Phase f"’"‘ 5"
Lonrast: SEM and TEM. dal e
n

[ 1. Algae 12
L 1Gencral characteristics
LIRange of thallus arganization, reproduction,
| L3Types of life-cyeles in alpae
| 1.4 Role ol aluae in nature and its economic importance,
- i -




S’
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2Bryvophytes :
s 2.1General characteristics, Ecology.
2.2Range of thallus organization, morphology,
— anatemy(internal and external features) and reproduction
of any one Bryophyte.
e 2.3Economic importance of Bryophvtes
- 1l 1Pteridophytes 12
I . L1General characteristics and morphology.
- s :
L2Slelar organization and reproduction.
A L3Heterospory and seed habit.
L.4Economical importance
s 2.Gymnosperms
2.1General description and their distribution,
"/ 2.2Economical importance of Gymnosperms.
3.Paleobotany
s J.1ndian contribution in Paleobotany.
3.2Brief knowledge of Fossils and Geological time scale.
S
v 1Fungi 12
- 1.1 General characteristics and cell wall compesition.
> 1.2 Mode of nutrition
L3 Types of reproduction
o 1.4 Economic imporance
L5Parasexuality and Mycorrhiza ,Q} m”"
- 2.Lichens: Brief knowledge and their significance. d
"-F
v IMicrobis s ; &
- 1.1Brief outline of various types of Microbes ﬁﬁﬁ“w
L.2Archacbacteria, Eubacteria, Cyanobacteria,
- ; ;
Mycoplasma, Actinomyveeles and Virus,
L 1.3 Beneficial and harmful roles. I
i ik f
Keywords/Tags: History of Botany, Palebotany. Prokaryotes. Eukaryotes, Algae, Bryophyia, [
s | Preridophyta, Gymnosperms. Fungi . Mycorrhiza, Lichens, Bacteria, Virus |
Part C-Learning Resources |
(& Text Books, Reference Books, Other resources '
Suggested Readings: |
- | I, Oladele Ogunseitan, Microbial Diversity: Form and Function in Prokaryotes, Wiley |
Blackwell 2008,
- Pelezar. M.l et al., Microbiology. Tata MeGraw-Hill Co. New Delhi,5th edition. 2001
Ca 3. Presscort, |‘_.._[ 1L:Lr||.'}.. 1 and Klein, .. ?‘t”!,'l'vl,'-!‘lin,'l.h;-:__l}, Pata MeGrme- Hill Co. New Delhi.ouh
» l'?;?il' B _ 'EI'L.ILL.IIL‘ & production of Adgac, Vol | & Vol 1L, Cambridoel 'I'.I‘-%:‘.}' |
b f' ¥ ; {J:;.I"% (l‘ }
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8 oy g { b 5
o G\ | (DV ko -<H
.t ——

-
s
——
—

s

7



- Parihar, N.5.. An Introduction to Embryophyta: Bryophyte, Vol.l, Central Book Depot,

. Watson, E.V., British Mosses and Liverworts, Cambridge University Press, UK, 1968.

. Eames, AL, Morphology of Vascular Plants: Lower Groups, McGraw Hill, N.Y., 1936.

- Parthar, N.5., An Introduction to Embryophyta: Pteridophyte, Vol.ll, Central Book Depot,
- sporme, K.R., The Morphology of Preridophytes: The Structure ofFerns and Allied Plants,
- Bierhorst, D.W., Morphology of Vascular Plants, The MacMillan CoN.Y. and Collier-

. Coulter, J.M., and C.J. Chamberlain, Morphology of Gymnosperms, Central Book Depot,

- Sporne, K.R., The Morphology of Gymnosperms: The Structure andEvolution of Primitive
8.
19,
20,

- Bhawnagar, 5.P. andAlokMoitra. Gymnosperms, New age International (P [/J_Ljd Nq..w Delhi,
. 2000,

Press, Cambridge, LLK. 1945,

Smith, G.M.. Cryptogamic Botany, Vol. I: Algae, Fungi, & Lichens, McGraw-Hill Book
Co., New York, 1955,

lanMarris, An Introduction to the Algae, Hutchinson. London, 1967,

Alexopoulos, C.1.. Mims, C.W, and Blackwell, M., Introductory Mycology, John Wiley and
Sons, 1996,

Webster, 1., Introduction to Fungi, Cambridge University Press2nd edn., 1999,

Cavers F., The inter-relationships of the Bryophyta, The New Phytologist, Indian Reprint,
Vol.10, issue 1-2, p. 1-21, 1911

Allahabad, 1965,

Allahabad, 19635.

Hutchinson University Library, London, 1970.

MacMillan Lid.. London, 1971,

Allahabad, 1964,

seed Plants. Hutchinson University Library, London, 1971,

Dutta , 5.C., An introduction to Gymnosperms, Kalyani Publishers, New Delhi, 1984.
Sharma, O.P andShivani Dixit, Gymnosperms, PragatiPrakashan, Meerut, 20135,

Vasishtha, P.C., Botany for Degree students: Gymnosperms, revised edn.,S. Chand and
Comp. Lid., N, Delhi, 2018.

d /J_I'HJ

Suggested equivalent online courses:

Part D-Assessment and Ex'aluﬂtih_r:

Suggested Continuous Evaluation Methods;
Maximum Marks : 100 Jﬂﬁé‘p

Continuous Comprehensive Evaluation (CCE) : 25marks University Exam ELILJ 75 marks

| Internal Assessment : Class Test I5
Continuous Comprehensive | Assignment/Presentation 10
| Evaluation (CCE).25 Total - |25
| External Assessment : | Section{A) : Three Very Shon 0ix03i=09
' University Exam Section: Quiestions {50 Words Each)
| 75 Section (B) : Four Short 04 x 09 = 36
 Time ; 02,00 Hours Questions (200 Words Each) [
| Seetion (C) : Two Long 02x15=30

Craestions (300 Words Each)
lotal 75
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" Part A Introduction

' Program: Certificate - Class: 1"vear Year: 2021 Session: 2021-22
o

Subject : Botany Practical DR LY e ST =
- |1 | Course Code I S51-BOTAZP
2 | Course Title | Basic Botany Practical (Paper2)
-~ 3 | Coorse Type (Core | Core Course
Course/Elective/Generic
s Elective/Vocational/.....)
4 | Pre-requisite (if any) | To study this course, a student must have had the subject of
= | Biology/ Life science/Agriculture in class 12th,
o 5 | Course Learning outcomes |« Spudents will learn to carry out practical work in
(CLO) | the laboratory,
W » [nterpreting plamt morphology and anatomy of
various groups of lower and higher plants.

s | * Students will be able to identify the major groups of

l microoreanisms.
e |6 | Credit Value 2 Credits

| 7 | Total Marks Max. Marks: 25+73 | Min. Passing Marks:33
2 ! Part B- Content of the Course
w | OTotal No. of Practical- 30 HoursTutorials- 00 -Practical { 2 hours per week):

L-T-P:

s | Unit Topics N of Practical

[ltaV I Study of various types of leaves | inflorescence, 30
L | Flowers and fruits.

2. Understanding various parts of Microscope(simple and
— 7 compound microscope) |
p 3. Swdy of plant cells (e.g. Onion etc.)
- ﬁfﬁ" 4. Study of permanent slides of Mitosis and meiosis
) 3. Study of Electron Micrographs of Cell and organelles
s | d/ [rom Imternet, You -Tube,
L 6. [dentification of various algae from specimens, slides .
and temporary mounts of water from nearby areas like. |
Nostoe, Oscillatoria, Volvox, Spirogyra, Qedogonium,

o 5
B

%
|ﬁ&&°". 7.

s

~ | i 5
. 9

e |

Chara, and specimens and pictographs of marine algae
like Ectocarpus, Sargasym, Polysiphonie,

Study and identification of some Bryophytes like
Rieeia, Murchanmtia, dothoceras, Fungrio ond Field
VIS

Study ol some fossils (specimens and slides )

- Study of some Preridophytes like Lyeopodinm, |

Seflagimella, Egwisetion, Muarselio andstudy of any one
fern




] 10. Section cutting of Pteridophytes and Gymnnsmrm—s:
Stem, root and leaves

I'l. Specimen study of Preridophyvtes and Gymnosperms
Cones

12. Study of fugal structures and preparation of temporary
mounts of Mucor, Rhizopus, dsperigiftus, Yeasr,
Pencillium, Alternaria, Atbugo, Helimenthosporiun,

I3. Permanent slides of Puccinia an host.

14. Study of various fungal plant diseases

3. Observation of symptoms of virus and bacteria on
plants.

16. Gram staining technigues

Keywords/Tags: Microseope, Algae, Bryophyta, Pteridophy ta, Gymnosperm, Fungi

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
I Bendre Ashok and Ashok Kumar , A Textbook of Practical Botany, , vol. |, Rastogi Pub.,
Meerut, 1984,
2. Pandey B.PModern Practical Botany,., vol. 1, §. Chand and Co. Lid., N. Delhi, 17th edn..
1999,

3. Singh M.P., Chaudhary $.B. and Sahu H. BA Textbook of Practical Botany.Daya Pub. House,
M. Delhi, 2005,

4, Shahezad, Akil Mohd., Practical Botany, Shanti Prakashan, Gwalior. 2016,

3. Elizabeth Margarer and Angela GPractical manual of Botany. vol.1, New Age (Pub,) Lid.,
Dethi, 2007.

Suggestive digital platforms web links -

Wi

'.?iuggﬂm} equivalent online courses: — : - _ o

7 rr
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Part D-Assessment and Evaluation

Suggested Continuons Evaluation Methods:

Internal Assessment Mauarks External Assessment Marks
Class Interaction /Quiz 10 Viva Voee an Practical 15
Attendance 5 Practical Hecord File 10
Assignments (Charts/ Model 1m0 Table work / Experiments 20

Seminar [ Rural Service!
Technology Dissemination/
Report of / Lab Visits/ Survey /
Industrial visit)

TOTAL 5 75 |

Any remarks/ suggestions: Practical may be adjusted accordingly by the teachers.
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Part A :Introduction

Program: Certificate Course | Class: B.S¢. | Year J Year : 2021] Jﬂessinnzlﬂzl—zﬂﬁz

Subject : Biotechnology

| Course Code

CORE TH-1-SI-BTECL T

2 | Course Title

Cell Biology and Biochemistry

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course, a student must have had the subject Biology in

|
12" class. |
i

5 Course Learning
outcomes (CLO)

Course Objective :-The Main Objective of the course will be 1o build the !
basic foundation for studying Biotechnology. The Demand For Trained |
workforce in Biotechnology is ever growing in Fundamental Research and |
Industry Sector. Academic and Research Sectors also Require

Interdisciplinary trained manpower to foster the Biotechnology Revolution. |

| The restructured syllabus combines basic principles of Chemical andi

Biological sciences in light of advancements in technology. The curriculum |
aims 1o impan basic knowledge with emphasis on its applications 1o make |

the studenis ready for industries and research work in concerned field
|

!
1
|
|
|

Learning Outcome :-At the end of the paper . a student should be able 1o -

I. Understand basics of cell biology . :

2. Appreciate the importance of bonding and spatial arrangements of |
molecules for proper functioning and stability '

3. Understand both the physical as well as chemical properties ol
bromolecules |

4. The Student Could Pursue a career in biochemical testing. The |

decrease of increase in the amount of some of the biomolecules can

have clinical significance.

Students can also go in for medical Laboratory Technique Courses. |

opening opportunities in hospitals and pathological laboratories.

[

6 | Credit Value Theory - 4 ,
7| Total Marks Max. Marks: 25+75 Min. Passing Marks : 33
il 23 Sic e =0 b
e C
I’ ';;,* e IR .L..(. )
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Part B : Content of the Course
Total numbers of Lectures (in hours per week) : 2 hours per weeh
Total Lectures : 60 hours
Unit Topies

o

| MNumber of
Lectures

12

1. Historical background of the Cell
1.1 History of Cell Biology.
1.2 Cell Structure.
1.3 Cell Theory. _
2. Prokaryotic Cell and Cell Organells: I
2.1 Ultrastructure of Prokarvotic Cell.
22 Structure and function of cell organelles: Flagella, Pili, Cell wall, |
Cytoplasmic membrane, Nuclear region. Ribosomes. Vacuoles,

Metachromatic  granules, Spores and Cysts,  Microtubules,
Microfilaments. Centriole.

2.3 Difference between Prokaryotic and Eukaryotic cells.
Key Words:- Cell theory, Prokaryotic Cell
IT | Cell Organelles and Cell Cycle :
1. Eukarvotic Cell and Cell Organells:

.1 Ultratructure of Eukaryotic cell (Plant and Animal cells), ! i

1.2 Structure and function of cell arganelles: Cell membrane. Mitochondria.

Chloroplast, Endoplasmic  reticulum, Golgi  bodies. Lysosomes,
Peroxisomes, Nucleus.

1. Cell Cycle: ,
2.1 Cell evcle and Cell division. |
2.2 Apoptosis or Cell death

Key Words:- Eukarvotic cell, Cell organelles, Cell cycle, Apoptosis

NI | Molecular Structure of Water ; "
L. Water structure and Buffer: M
N

I | Cell as a Basic Unit: ‘

12

=

I.1 Properties of Water.
1.2 Interaction of Water. X
1.3 Role of Water in Bio molecular Structure. %:w .
1.4 Acid and Bases. Buffer solutions. | |
1. Chemical Bonds:

| 2.1 Chemical Bonds (lonic Bond, Covalent Bond. Coordinate Bond, Non |

Covalent Bonds. Hydrogen Bond) | [
I Key Words:- Water, Buffer, Chemical bonds. '

IV | Biomolecules: il | i |
Sources, Nomenclature, Classification, Structures, Characteristics.  and |
Functions:
{  |.Carbohydrates,
| 2.Lipids,

| 3.Proteins and Mucleie Acids
| | Key Words:- Carbohydrates, Proteins, Lipids, Nucleic Acids,
EE Tnmn-:'l'_'f_eﬁhniqucs '

L. 1Principle. and Applications of Light Microscopy, Centrifugation,
[ Chromatography (Paper. Thin lavge and Columnl.  Colorimeter and

Spectrophotometer
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» .
o ) I
i | Key Words:- Microscope, Chromatography, Spectrophotometer. & .
b B b
s
— | Part C : Learning Resources
~ r Text Books, Reference Books, Other resources
w i Suggested Readings :
I i fAems oF a9 ® et v
|
= 2, wiftre dWafaae-of sivawr wwi-fifee vewe |
~ 3. degE—afta oF sed-and & ueEms '
W 4. wIfRE A Fegaterd, stavtfd ol B s @ & g
5. WEvEEEReE-g g gEr, sevee—a N8 geme
V 1
6. SRS ST wEEE — Wifew 0F eEe - andd ums
b 7. Industrial Biotechnology - B.D. Singh
o 8. Textbook of Biochemistry - S.P. Singh
9. Cell and Molecular Biology - P.K. Gupta
et 10. Cell Biology - P.S. Verma and Agrawal |
A i1, Cell and Molecular Biology. — 5.C Rastogy i
12. Cell Biology. - P.S. Verma and Agrawal
- Suggested equivalent online courses : |
ot 1. https://pubs acs.orgfloi/bichaw (for Blochemistry),
2. https://pubs.acs.org/loi/bipret, https://euides.lib.uh.edu/biotech (for biotechnology)
s .
3. o e fr okcentre. net/Biol ioTechnology-Books.html & books on biotechnalogy |
w 4, https://fw hindia.com/Book weBooks/MTExNA/Biotechnologye books on bictechnology
5. https://bookauthority.org/ books/best-biotechnglogy-ebooks e books on bistechnology -
e i
Part D : Assessment and E Th i
" a e nt and- uluaﬁnn[ eu;;f | |
Maximum Marks : gﬁ’ i 100
e Continuous Comprehensive Evaluation (CCE) - / 25
w University Exam (UE) : Q‘P | 75
Time . 02.00 Hours - |
- Internal Assessment : | Class Test o ! 15 L
= Continuous Comprehensive | Assignment/PreseMatio 1
Evaluation {CCE) -
- Tulul | 15
w» ‘:l."..tmni-\] Three Verv Shon 03 x03 =09
External Assessment ; Cuestions (50 W c-rvd:. Each)
o University Exam Section (B) : I-uur Shor it _u-_z %09 =3
L e Chiistions 200 Words I'..'h:hj
| = q' = — I -
¢ f%; Section (C) - Two Long 02x 15 =30
& A /\ﬂ I:J‘IIt'riIFl'II'IE. (500 Words Each) . : |
5 AR =
" Lq: \ |-- ._,-'I 'c . ﬁ ‘\ 5 l'n_
L - B s -"?' o = ’ « h E,q}k kS \' fee A
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Part A :Introduction A |

Program: Centificate Course | Class: B.Sc. | Year | Year: 2021 | Session : 3031-3033 |
Subject : Biotechnol

1 [ Course Code | CORE- PR-1-SI-BTE C1 P ]

2 | Course Title Labwork for Cell Biology and Biochemistry

3 | Course Type Core Course e

4 | Pre-requisite To study this course. a student must have had the subject Biology in
(If any) | 12" class.

5 Course Learning Course ﬂl}jll‘lﬁ'h'e :=The Mai_n U!}jEﬂivﬂ of the course will be o give
outcomes (CLO) hands-on practical knowledge in Biotechnology. The Demand For Trained

workforce in Biotechnology is ever growing in Fundamental Research and
i Indusiry  Sector. Academic and Research Sectors also Require
! Interdisciplinary trained manpower to  foster the Biotechnology
|3 Revolution. The curriculum aims 1o impart basic knowledge with
emphasis on its applications to make the students ready for industries and
research work in concerned field,
Learning Outcome :-At the end of the paper . a student will be able to
I. Understand basic techniques of cell biclogy.
| 2. Know the physical as well as chemical properties of biomolecules
3. Pursue a career in biochemical testing. The decrease of increase in the
amount of some of the biomolecules can have clinical significance.
4. Take medical Laboratory Technique Courses. opening opportunities in
hospitals and pathological laborataries. !
Credit Value Practical - 2

Total Marks | Max. Marks: 25+75 | Min. Passing Marks ; 33

= |

Part B : Content of the Practical Cou rse
Total numbers of Lectures {in hours per week) : 2 hours per week
Credits — 2 (Praetical: 30 hou rs)

| Scheme of Practical E.taminatinn:r—’?fhj Max. Marks (25 + 1'5-= 100}
(A) Internal Assessment. :- f’ﬂ"f ; f Max. Marks- 25
| Class Interaction. a’# 05

2. Quiz, 03

3. Seminar. ﬂgi ‘pin 07

4. Assigments ( Chats, Rural wawwﬂllnngi(‘u'l-FEruuln.i:m Lab VisivTncesisial Training, 08 |
(B} External Assessment:- Max, Marks- 75

Major experiment

L. 15
2. Minor Experiment -1 10
3. Minar experimeni-2 I
4. Spoting. I3
5. Wiva—Voge 15 |
6. Practical Record.

|
H_f

List of Experiments/E xercise, e

I Tostudy the plant cell structure using various plant marerials

2. Tostudy the animal cell structure using cheek cells.

3. To Prepare Qnion root tip for the stages of Mitosis,

4. To Prepare and study the different stages of Mitosis and Meiosis
5. To analyze Carbohri A yantifarively
6 .
7

To analyze
Ta anal_mz:;iu:*:}s Chanitita

=i - o

B e e —

e



8. To Prepare Buffers.
9. To Separate plant pigments by Paper Chromatography.
10. To Separate amino acids by TLC.

L = all
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AHINT HETTS [k Ara/sy qTa seTTe At |

Fundamentals of microbiology and immunology, A.K.Baneriee and Nirmalaya
Banerjee, New Central Book Agency, New Delhi |

. Modern concepls of microbiology; H.D. Kumar and Swati Kumar., Vikas Puhhshlng '

House Pyt Lid. , 27 Edition.

Microbiology M.J. Pelczar , E.C.S. Chan and N.R.Krieg , McGraw Hill amul
company. 1993, 5" edition !

A text book of microbiology R.C.Dubey and D.K.Maheshwari , S Chand and|
Company Ltd 2004, 1% edition, |

Microbiology ;P.D.Sharma, Rastogi Publication, Meerut. |
General Microbiology Vol | and Il C.B. Powar and H.F.Dagniwala , Himalaya
Publication,

Microbiology Fundamental and Applications; S.S.Purohit, Agrobias, 7™ Edition.
Immunology ;K.R. Joshi, Agrobios, 5" edition.

wﬁfmﬁm.wﬂﬁﬁnﬁhfﬁrﬁrﬁ;mw, W.mﬁ"ﬁ.ﬂan'
) |
Publication, New Delhi.

10. ot v ST, g w Rl pdf TF. @ "gﬂ

. &7 17 fomw s afr ofi ot g Ty | Mﬂmpany.
Jalandhar. olﬂ'ﬂ_cf&p
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2 hitp://open.oregonstate.education>...General  Microbiology- Open Textbook-Open

- Textbooks

v 3 hitp:/iwww freebookcentire.net>...Immune System and Immunclogy (PDF&3F}|download
book

| 4 http://hmmcollege.ac.in>3...PDF Introduction to Immunoclogy
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P
s ; Part A Introduction = |
- !
-~ ' Program: | Class: B.Se. Year: | Session: 2021-22
| Certificate i
Pt | o ]
" Subject: Biotechnology !
L | Course Code CORE-TH-2 SI BTEC 2T |
s 2 | Course Title Microbiology and lmmunnlug;___ . - .l
. |
T | 3 | Course Type Core Course |
w | 4 | Prerequisite To study this course a student must have had the subject '
| Biology in class 12",
L I i
5 | Course Learning | Course Objectives: To create general understanding about i
i ' Outcomes microbiology and immunology i
~ 1. The students will be able to understand microbial diversity }
and Nutrition,
- 2. The students will be able to understand immune system. i
s Immune responses and Vaccination.
3. The students will be able to describe role of immune system |
~ in both maintaining health and contributing 1o disease. !
4. The students will be able 1o understand immunological '
- techniques.
Course Learning Outcomes: At the end of the course student
e will familiar with -
v I. Microbial diversity and nutrition.
2. Immune system, its properties and types.
i 3. Immunoglobulin structure, types and functions and can apply
the concept of hypersensitivity and vaccination for differens |
Rl diseases. |
, _| 4 Perform various immunological techniques. i
o |6 | Credit Value 4 '
ke 7 | Total Marks Max Marks 25+75 | Min. Marks 33
i ul S J
et pv/"—
S o LN
s X/, ?ﬂ 1 %}f__ i Sﬂ-‘i"i“:‘ T| N
L%\ el
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Part B Content of the Course ==

Total Number of Lecture Hours — 60

Unit

Topics | No. of
LectureHours

History , Basic concepits of Microbiology and Culture Media | 12
preparation

1. History ,Basic concepts of Microbiology:
1.1 Fundamental, History and evolution of microbiology.
Development of microbiology, Application of microbiology in
human welfare.
1.2 Classification, General characteristic and structure of Bacteria,
Fungi and Viruses.

2. Media Preparation:
. 2.1 Methods and Types: Culture, Minimal, Selective, differential,
Transp-nrt media.

2.2 Synchronous, Batch and Continuous culture,

Key Worlds: Classification of Microorganisms, Media Preparation.

A

1

Microbial Growth and Growth measurement: 14

1. Microbial Growth :
L.1. Definition of growth, Mathematical expression of growth

Growth Curve, Generation time; Growth yield, Effect of nutrients
on growth. |

1.2. Factor affecting growth: Nutrient. Temperature, Oxygen, pH. ~
Osmotic pressure. -%E:Eﬁ‘b
2. Growth measurement: “ﬂ
2.1 Measurement of Growth (Direct and Indirect methods) : cell ‘w
number, Cell Mass and Cell Activity, \ vf:i
2.2, Cell Count: Turbidometric method, Plate count method . w
Membrane count method , Dry weight and Wet method by
measurement of cellular activity.

Key Worlds: Growth, Measurement,

| 1. Basics of Immunology :

Basics t:-l‘lmmunﬁlom-: T

1.1. Concept of Innate and Acquired immunity, Phygocyiosis
complement and Inflammatory responses.

L2. Immune cells and organs : Structure, Function and Properties
of immune cells - Stem cell. T-cell, B-cell . NK-cell .

_| Macrophagus . Neutrophil, Eosinophil Basophil, Mastcell,




|

= —— i

Dentric cell.
1.3. Immune organ: Bone marrow, Thymus, Lymph Node, Spleen,
Lymphatic System.

| Key Worlds: Immunity, Immune cells.

1V Immunoglobulins and Immune response:

1.1. Antigens: Characteristics of an antigen: Foreignness,
Molecular size , Chemical composition and Heterogeneity .
Antigen Adjuvants , Epitopes, Haptens.
1.2. Antibodies: Structure, Types, Functions and Properties of
. antibodies Antigenic determinant on antibodies( Isotypic,
Allotypic , Idiotypic). Monoclonal, Polyclonal and Chimeric
antibody.
2. Immune response :
2.1. Generation of immune response: Primary and Secondary
immune response, generation of Humoral response (Plasma and
Memory cell),
| Generation of cell mediated immune response  (self MHC
| restriction, T-cell activation, Co-stimulatory signals), Killing
| Mechanisms by CTL and NK ells, Introduction’ to (olerance.
 Key Worlds: Antigens, Antibodf

I
i 1. Immunoglobulins
[
i

| Microbial , Immunological Technigues and Vaccination:

1. Microbial Technigues :
1.1. Principle, Working and applications of instruments —Laminar
airflow, Autoclave, Hot air oven,
2. Immunological techniques:
| 2.1. RIA. ELISA. Western blotting. Principles of Precipitation.
! Agglutination , Immunodiffsion. Immunocelectophorosis.
| 3. Vaccination: e
3.1. Vaccines and vaccination: Rubella, Varicella{Chickenpox).
Polio,Diptheria, Hepatitis vaccine
| Key Worlds: RIA, ELISA. Laminar air low, Autoclave, Vaccine.

10




Part C Learning Resources

Text Books, Reference Books, Other resources

|
'l

Suggested Readings -

1.

Fundamentals of microbiology and immunology; A K Banerjee and Nirmalaya
Banerjee, New Central Book Agency, New Delhi

Modern concepts of microbiology; H.D. Kumar and Swati Kumar., Vikas Publishing
House Pwvi Lid. , 2™ Edition.

Microbiology :M.]. Pelczar , E.C.S. Chan and N.R.Krieg . McGraw Hill Book company.
1993, 5" edition

A text book of microbiology :R.C.Dubey and D.K . Maheshwari . § Chand and
Company Lid 2004, 1" edition.

Microbiology ,P.D.Sharma. Rastogi Publication.Meerut.

General Microbiology Vol | and IT; C.B. Powar and H.F.Dagniwala , Himalava
Publication.

Microbiology Fundamental and Applications; S.8.Purohit. Agrobias, 7™ Edition.

. Immunology :K.R. Joshi, Agrobios, 5™ edition.

s, grrd T, sefiemmm oife, 7% &=, wmfizRED

Publication, New Delhi,

10. Tatrrormarirafird; sz frrkt. ffipd Tee
1. qgeeirafare xfemars arft et poires St 8. Vikas and company,

* Jalandhar.

r":) T
12, snfvwd TR rieraranfied, . % 787, Rastogi Publication, Meerut, ¢ f’ ‘S'

Suggested digital platforms web links

| httpe//www. freebookeentre net . .. free microbiology books downloa

mﬁ“w

Textbooks

2 hup://open.oregonstate.education=... General Microbiology- Open Textbook- -Open Texthooks |
3 hutp:/fwww, freebookeentre. net>.. Immune System and Immunology (PDF&3P)download

book

Jhmmeolle ' .PDF

_Introduction to Immunology

5 hittp:!/wiww, ma!uuntrum xL* POF IMMUNOLOGY &MICROBIOLOGY

Suggested equivalent online courses -
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Mo
s |r Part I} : Assessment and Evaluation {Theory) |
- |Sunesud Continuous Evaluation Methods: ]
> i
Maximum Marks : 100
- Continuous Comprehnsive Evaluation (CCE) : 25 marks University Exam (UE) :75 marks
- Internal Assessment : i{.'tass 15 i
Continuous Comprehnsive  TestAssignment/Presentation i
e Evaluation (CCE) 1 l
- Total 25
- IE:Irrmll Assessment Section (A) : Three Very shont |03 x 03 =09
s | University Exam (LE) )
i Cuestions (30 Words Each)
ot Time : 2:00 Hours
| Section (B) : Four Shon M x09= 36
At 4 Questions (200 Words Each)
s ‘Section (C) : Two Long . .
1Questions (500 Words Each) 02 x 15 = 30 Totai7s
St |
%) Any remarks/suggestions:
- M
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- Part A Introduction
b | Program: Certificate Class: B.Se. j Year: | Session: 2021-22
[ |
1
~ | Subject: Biotechnology
e 1 Course Code CORE-PR-2-SI-BTEC 2P
= 2 Course Title Lab on Microbiology and Immunology .
- 3 Course Type Core Course |
= 4 Prerequisite | To study this course a student must have had the subject Biology in
\or | class 12® .
|
- 3 Course Course Objective :
Learning e 2
o i The objective of the course is to prepare students competent in subject
through in-depth lecture and laboratory practices-
L
| The students will be able to identify microbes using modern
- techniques.
e 2 The students will acquire skill and competence in microbiological and
G immunological laboratory practices applicable to microbiological
research or clinical methods of immunology. including accurately
(- i reporting observations and analysis.
~ - Course Learning Qutcomes:
- 4 i On completion of this course, learners will be able to have sufficient
(—gﬂj | scientific understanding of microbiology and immunology-
S
7 ﬂ‘l #’ | Students apply concept, Principle and types of sterilization methods i
~ L G’ﬁ viz performing microbiological experiments.
- Crp . e?:\ 2 Students apply the concept and characteristics of antiseptic.
" ﬂ@- | disinfected and their mode of action in day 1o day life.
- | 3 Students will apply principle. working and applications of instruments
~ Laminar airflow, Autoclave, Hot air oven elc i
=
6 Credit Value | 2 - 1
b S S &
7 Total Ma g, . Max Mark 25+75 Min Marks 33
~ ?/, L, S
hh'i-f.‘ 1"& ,,1.1- 'l. 1
L o 7 " == o
L L - [j.{& G LM )
L ' o -.l'
Mo




Part B Content of Course

Total No of Practieal (In Hours): 30

Topics

T
| Hours.,

-

Li ractica

1 To perform Aseptic technique, Cleaning of glassware’s, preparation of Cotton
Plugging and Sterilization.

2. To prepare Bacterial and Fungal media.

3. To isolate microbes from Air, Water and Soil.

4. To Study dilution and plating by Pour Plate. Spread Plate methods.

3. To Study microorganisms by Staining method — Simple staining, Gram staining,
Endospore staining, Fungal staining. Negative staining

6. To identify bacteria based on staining, Shape and Size.

7. To enumerate microorganism — Total and Viable count.

8. To study Antibiotic sensitivity of microbes by the use of antibiotic discs.

9. To isolate and identify pathogenic bacteria from sewage and waste water.
10. To Determine growth curve and generation time of E. coli.

1. To identify of human blood groups.

12. To enumerate total WBC of the given blood sample by hemocyiometer,

13. To enumerate differential Leukocyie of the given blood sample.

14. To enumerate total RBC of the given blood sample by hemocytometer.
15.To isolate and Identify aquatic Fungi from Local water body.

Total 30

j

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Suggested Readings -

Publication, New delhi.

International New Delhi, 2007,
| 4 Laboratory Manual of Biotechnology ; P.N.Swamy , Rastogi Publication Meerut.

| 3 Practical Microbiology : R.C.Dubey , D.K.Maheshwari . S Chand &Company. Delhi,
djﬁilash Pustak Sadan,

i 6 Manual of Experiments in Biotechnelogy :Leena Lakhani, Sheeba Kha
Bhopal. ?{I %

Suggested digital platforms web links

| 2hitp:/Mbookauthority
| Suggested equiva

.. Micro

| Ihitp:Nipguides. uphsc.edu>, ebooks Microbiology Immunology & Wﬂ

ologyeBook  ouie O
: Wwo g

| Laboratory Techniques in Modern Biology :N.Swarup . 5.C. Pathak . S. Arora . Kalvani

2 Integrated Methodologies in Biology :Shashi Shrivatava P. Banerjee . Arun Prakashan. Gwalior.
3 Experiment in Microbiology Plant Pathology and Biotechnology:K R.Anejaa, New Age
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| Part D Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Internal Assessment Marks ~ External Assessment | Marks
Class interaction /Quiz | 10 " Viva-voce on Practical | 15
Attendance 5 " Practical Record File | 10
Assignment 10 | Table Work Experiment 50
{Charts/Models/Seminar
| /Rural Service (Technology
| Dissemination/Report of |
' Excursion/Lab
Visits/Survey/Industrial
Visit)
[ Tonal 75

E Total 35

Scheme of Table Work /Experiments:

1 .Major experimen

2 Minor Experiment -1
3.Minor experiment-2
4, Spotting.

5.Viva - Voce
f.Practical Record.

15
10
10
|5
15
10
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