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Elasic undemlnnd[ng;
l}1-:|l::h|3mislry, biotechn

Interdisciplinary 5
Industry. FRiech: i
+ plants, microbes and

Practical learning: Perform

biology and biotechnology, i e

and analysis gs per laboratory standards in the areas of

Strong unders i '
subjefm, Pfﬁpaﬁ::gl';inf?ﬂrmlﬁgmu hiﬂl_ﬂg}r, _ge_natics, microbiology, bicchemistry and allied
ifie-lorig Jearr: Sr education, disciplinary & multidisciplinary research and to be a

Analyti inking: . .
s al‘::-'i;;:i Tlllml-r,mg PHGC’:‘-’E things, events and framing ideas and decisions (intellecial,
8 1onal, and personal) in the light of scientific principles.

E{‘:I"-:tcﬁve Cun:nmunicatiﬂn: Speak, read and write clearly and make persenal growth by connecting
with people, ideas, books, media and technology.

Environment and Sustainability: Understand the issues of environmental deterioration, pollution and
sustainable development. Developing critical problem-solving approach for these societal concerms
using biotechnological tools and methods,
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.Objective: This paper

: Unit-1

the development of bictechnole i

_ . gy. Scope and Main areas of
Blmmhnalngy rf:se.are{'l in India and biotechnology in context of
t of safety guidelines, risk assessment and ethics in biotechnology,

History and major landmarks in
application of biotechnology:
developing world; Brief accoun

Unit-I1
Basics of Genetic Engn_n&ering: Introduction and history of genetic manipulations, Recombinant
DNA technology, Genetically modified organisms (GMOs), Applications of genetic engineering,

Unit-11T
Dasics of Microbiology: Introduction, Definition, Importance and Scope of Microbiology, History of
microbiology, contributions of Antony van Leeuwenhoek, Louis Pasteur, Robert Koch etc., Branches
of microbiology. - i
Viruses and Bacteria: Bacteria — Ultrastructure of bacteria cell (both Gram positive and Gram
negative). Viruses — Structure and classification (A brief account), Introduction to classification of

MiCroorganisms. Unit-IV

i i isms: itional reyuirements ol iicasiganisus.
Cultivati aintenance of microorganisms: Nutrtiona . it
;;1“|:;1$mn f a?sdm::inn puriﬁcatiun and preservation of microorganisms. Sterilization methods
ethods © L
(Physical and Chemical Methods)
Microbial growth: Study of growth curve, g€
i ia.
s Basics of Biotechnology Lab

neration time, quantitative measurement of growth and

. )

C24MIN141T External Marks: =
Paper Code: C24BBT101P/ Lnternal Marks : 10
3'“ H]"‘S ':I HI‘E J'Iwuek} 1"“1“l h‘n;’]{ﬂ". L1

Credits: 1
Exam Time: 2 Hrs
Hands on knowledge of b

Objective:
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staining
7. To perform negative staining

8. To perform fungal Slaining

9. Demonstration of ubiquitgus nature of mic

. D i : : roorganisms
10, Enumeration of Microorganism from s0il, water etc, by serial dilution technigue
I 1. Pure culture technique: Poyr plate, Spread

L plate and Streak plate methods
12. To perform antibiotic sensitivity test

Note: Students are required to obtain

minimum passing marks separately in practical
component and theory as per the Uni

versity rules.
Books Suggested:

g T a - 1 m
1. Pelezar, Microbiolgy-Concepts and Applications, McGraw HE:_F‘;’T]M:{I;T:;, Ez: E'Ihl
21 Dubcy and Mahcshwari, Practical Microbiology, § Chand Publishing '
3I Practical Manual Vol 1, Deptt. of Biotechnology, G C Hisar
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e
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Practicals:

2. Cleaning, dyy; “'Wl.nlnlrrnu:ry

and work;i 5! :
Autoclave, Hot 'I;-.}km:g knowledpe ¢ 1 disposal of laboratory waste and cultures
Colony counter ents: Compound Microscope,

i ul, Centrifuge, B.0.D. Incubator,

Media preparation (Mt

Observation of \ent agar, Nutrien| brath,

. bacterin i
Lva £ 1 eurd
. To perform Gram slaining ™

4

q

b

” 'Ijn:- perform negative slaining
8. To perform fungal staining

9. Demonstration of yhj

simple H1uinln1: Aria broth etc.) and sterilization.

etc. by serial dilution technique
and Streak plate methods

Note: Students are required to obtain minimum passing marks separately in practical
component and theory as per the University rules.

Books Suggested:

1. Pelczar, Microbiolgy-Concepts and Applications, McGraw Hill Publications, New York
2. Dubey and Mahcshwari, Practical Microbiology, S Chand Publishing House, New Delhi
3. Practical Manual Vol 1, Deptt. of Biotechnology, G C Hisar

Course Outcomes: L
] £ X ] e 1)
Al thue eried ”_."rlf-;i'i'-' LPEFNE, the xtucdernis nwuf el Ires i :_r* .
0] Understand the principles and practices of biotechnology and effectiv
i i isciplin: afessionals.
tech and other interdisciplinary profess
1{1%? I.earn the scope, different areas of biotechnology a

1easures. o
E’GE Learn about basic microbiological

CO4 Get aware with the hiﬂtﬂchnn!ngiill 45
pilant and animal products, production & imp

ely communicate with

nd the associated safety concerns and

i ineeri cepts.
and genetic enginecring con o —
applications of plants LSsue culture, animal issue €

ement of them.

. . Pﬂ - - —
Mapping of CO with =
CIfII]]BTlmT and C24BBT101P

POl |POZ_
COl S B ]
co2 S D
Co3 S %r——a
COd S—-“'_"'_'mk

LEESIrﬂng, M:ME{:I l-llm!



Mi““r {:ﬂ“m {_ﬂlc}

on to Blmuclmulugy {_SEME:{I:H_]']

paper Code: C24BBT141T

30 Hrs {2 Hrs "Week)

credits: 2 i

Exam Time: 2 Hrs i’“ﬂrnal Marks ; 35
nternal Marys . 15

. Tot; .
Note: The examiner is required to set fj Ml Marks: 5p

L ; WE questions j The £

[:DI‘JEIH“"E of five short questions cﬂ'vering the entire : 1|rt' E"- e !Irlsl

to this, ﬁ;rur more questions (each question may be nt: § ;ﬂ:;jmq?i:n
each unit. Student i i il i

from udent is required to attempt three questjgne in all : B of two questions
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Objective: This paper deals with the introduction and fundamental
Unit-1

In troducii

concepts of B'lt:technmngy.
Introduction to biotechnology: Origin ang definit i i

. tions, history of biotechnol anci i
and modern, brane_.hcs ?f Emt&nhnulﬂgy, Scope and importance, Eiﬂter:.hnn{l.ﬁi;f ;‘rflf::l" Eﬁi@
global trends, Major biotechnology inst 3 5

i 1 i P 1 i ll‘lﬂliﬂ Brief account of
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Unit-11
Biotechnology and its applications: Applications of biotechnology in Agricuture, mediine,
environment, veterinary sciences, food industry, pharmaceutical industry forensic science; Bio-
remediation and waste treatment biotechnology, Cloning (DNA cloning, animal cloning), -
Genetically Modified Organisms, Stem cell technology.

Ronks Suggested:

I. Das H K, Textbook of Biotechnology, Willey Dreamtech Pvt Lid, New Delhi
2. Gupta PK, Biotechnology and Genomics, Rastogi I-"uhﬁc-atmm;‘i M_ce:rul ;
3. Singh BD Biotechnology: Expanding Hortizons, Kalyani Publications, New Delhi

Course Qutcomes: |
At the end of the course, the students would be able to:

PEh ices of biotechnology
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Objective: This paper deajs With the introg

. | etion and fundamental concepts of Biotechnology.
History _and major landmarks in th Unit-1
application of biotechnology: EiﬂlE:h:Er elopment of biotechnology, Scope and Main areas of
developing world; Brief accqunt of saft OEY research in India and biotechnology in context of
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nit-11

I:Eﬂmmm’mn and history of penetic manipulations, Recombinant
dified organisms (GMOs), Applications of genetic engineering.
i ] E i U"it-lll
Basics Fﬂl M'Efﬂblﬂljﬂg}‘: Introduction, Definition, Importance and Seope of Microbiology, History of
of microbiology.
Viruses and Bacteria: Bacteria — Ultrastructure of bacteria cell (both Gram positive _““d ,Gr“m
negative). Viruses — Structure and classification (A briel account). Introduction to classification of

miCroorganisms.

Basics of Genetic Enginef-,ring:
DNA technology, Genetically mo

Unit-IV
Cultivation and Maintenance of microorganisms: Nutritional requirement
Methods of isolation, purification and preservation of microorganisms.

| Chemical Methods) _ .
E::Fri:;?alla;:amh' Study of growth curve, generation time, quantitative measurement of growth and

factors affecting growth of bacteria.

s of microorganisms.
Sterilization methods

Basics of Biotechnology Lab
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Note: Students are requipeq o obtain
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Books Suggested:

; mim passing marks separately in practical
wersity rules,

. Pelczar, Micrabiolgy.cq d Applicat i1l Publications, New York
2. Dubey and Mah:shmri,m““ Applications, McGraw Hill Public

: Practical Microbiology, S Chand Publishing House, Mew Delhi
3. Practical Manual Vol 1, Det, of Biotschmolngy, & C Hisa,

Course Outcomes:
At the end af the course, the students would be able to: o ——
CO1 Understand the principles and practices of biotechnology and effectively communicat
hiotech and other interdisciplinary professionals, ; nd
€02 Learn the scope, different areas of hiotechnology and the associated safety concerns a
E&EMEEL LS L] L] - L
E‘CG Learn about basic microbiological and genetic engineering gﬁnﬁE‘Ptsi‘ s
04 Get aware with the biotechnological applications of plants tissue culture,
plant and animal products, production & improvement pf'thl:.rn-
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sory Question No. 1,

the ntroduction and fundam

Origin of life: Bi : , Imit.
2 10Eenesis ang ﬂhmgeneﬁs, lhmh:“ 1 ; .

Cell-Basic unit of life: (g i 5, eXperimental evidence. ‘
1 i : s T

{]'-.-'Im::i.ht}ndna, LR, GC, Insamins. Nu'.:tl'ure of

proteins, DNA, RNA (In brief), + Mucleys),

ental concepts of applied biology.

prokaryotic and eukaryotic cell, Cell organelles
Dasic molecules of life — Carbohydrates, lipids,

Definition and im . ~ Unit-1n
biotechnology. Eﬂﬁﬂgn::riﬁcp?tf ;Fpé::: ﬁtf'“:‘]'?gy: Concept of gene and genome. Introduction to
agriculture, healthcare, medicine i¢ Engineering, Applications of biotechnology in food,
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Objective: Hands on knowledge of basic biology lab, instruments and technigues.

Practicals:

1. Learn use of microscope to observe plant and animal cell
2. Preparation of temporary mounts (e.g., onion epidermis, cheek cells)

3. Demonstration of osmosis using potato or dial:,'ari.s it‘r;::%ugm s on: ik
: i trations of ¢
4. Effects of different ~concen

Plasmolysis/Deplasmolysis) ‘
{5‘ Tﬂsting for starch using n:nc:lmﬂ‘sc:lnutu:n:;:!j s agilion
6. Testing for reducing sugars usiis ijﬂ_n b
7. Testing for amino acids using ﬂlﬂh}{E:ﬂf i
8. Estimation of pH of .cliff;ﬁt‘ﬂﬂt Eﬂzﬂ:lfn
9. Preparation of germination m ;11;;[1 i
10. Seed germination on germind

5

fissues

d water samples using pH strip

assing ﬂlﬂl‘kﬂlﬂpnrmﬂ}' in practical
um [

i obtain minimum
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Exam Time: 2 Hypo Ext
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Objective: This paper de
L W als wi .
Biopesticide Production Tl::':hnﬂ;th::hc Mtroduction and fundamental conc f Biofertili
epls of Biofertilizer and

Introduction to Biofertilizers: Diefinis UNTT-1
iofertilizers i { + Detinition and N
biofertilizers in sustainable agricy| mpaortance, Types of biofertilizers, Role of

Production of Biofertilizers: h;!’]m' :
5 CToorganisms  used in  biofertilizer production (Rhizobium,

Azotobacter, Azospirillum, ete). Tealar
i ke [ft:.m:i:':;i};tgzﬁlatmr; and characterization of biofertilizer strains, Techniques
biofertilizer production, Methods cul';t cllil' e e e g
D ahaons pplication (seed treatment, soil application, ete.), Advantages

. 1 o UNIT-11
Intreduction to Biopesticides: Definition and types (microbial, plani-based, biochemical),
Importance and benefits over chemical pesticides, Role of biopesticides in integrated pest
manﬂgﬂl‘l‘iﬂﬂt {IPM] 3
Production of Diopesticides: Microorganisms and plants used in biopesticide production (i3asiBus
thuringiensis, Trichoderma, Neem, etc.), Methods for the production of biopesticides (fermentation,
extraction, formulation), Quality control, safely, and regulatory aspects in biopesticide PO,

Methods of application (foliar spray, soil treatment, seed treatment).

Biofertilizer and Biopesticide Production Technology Lab
Paper Code: C24SECI 26P External Marks: 15
30 Hrs (2 Hrs/ week) Internal Mark:_lﬂ
Credits: 1 Total Marks: 25

Exam Time: 2 Hrs N
struments and techniques.

; : lalb, n
Objective: Hands on knowledge of basic medical technology 1

n laboratory gquipments

-om legume oot nodules.

Practicals:
ration of comm®

|. Handling and op¢ g
: -6 bium
2. To isolate and identity Rhizo plant roots

3. Isolation of Azgspirillf.nm [mmbar:tﬂ ¢ species. :
4. To culture and maintain AzoR0 / J‘\\%
W



5. M ass Frﬂdu'ﬂlihh ﬂrh- 3

* o E 'H.'ﬂgn.i_l-l : n
6, To assess the vipyyy, LTS L Rty : zospirilhum
7. To purify apg pn:; iy PUFity o , izohium, Azotobacter and A 5P
5. Extraction of Neg

urE-::: the bigk oiertilizer s.hmpln
il
9. To evaluate the efMie '

il and biopesticides
= ELLE TN :
10. To prepare o simple hium:;!f";"““'“'““ Agninst u specific pest.
Stndent SR oy, o using neem ol and emulsifier
Hﬂfﬂ: Wilents ELE I"qq“hl'-..d i
component ang theory 4. per ) ;th:::’::::“!uin:.rnuu| passing marks separately in practical
¥ ruley,
Books Suggested:
| Prabhakaran Najy K, Biofi);
2. Rao Subba, Biofertilizers Povbhiy

and Organ Biopesticides, Cpg Publishers & Distributors, Mew Delhi,
3. Dubey RC, A Textboq of Bime:hnr:fnﬁ“‘““ﬂ- Scientific Publishers, Rajsthan India

B¥: 5 Chand Publishing, Mew Deihi.
Course Outeomes -

At the end aof the coupye, the stuclenty e
CO1 Learn the significan :
; _I Sconomic benefits of using bio-based agr ic.'.ultu_.rn._% products
€03 Identify and deseribe the maigr - rganisms used in biofertilizer and biopesticide
regarding biopesticide and biofertilizers
Mapping of CO’s with PO's
C24SEC126T & C24S5EC126p

PO PO2 PO3 | P04 | Pos | pos | POT L'| FE‘f’ E
~col S M g ¥ % | & 1 ![':i! M
cOz M S M 8 | & | = lL i
CO3 M M M s | s 1 s — R
co4 M M M | s | 8§ | s

“g=Strong, M=Medium, W=weak



Bintg o
E alug nalg
er cod MVironmep gy B':l ::Illl:: .mrf; (VACQ)
aper code: Caqy "logy (S
30 Hrs. (2 Hrs / ACI13T ( Em':m:t:r-l."ﬂl:mmtr_-r m

; WwWeel
Credits: 2 9
Exam Time: 2

Hrs External Marks: 35
Internal Marks: 15

Note: The examine, ‘otal Marks: 50

= o iﬂ rﬂqui.
consisting of five g Ted to ser fiv .
o this. S0 e ort Questiong COVerin © Questions jp all, The first : :
y L0 ] questions (each ng the entire syl bu st question will be compulsory
from each unit. Studey; ; 1 Quest Yllabus consisting of 3 marks each, In addition

: LT tis ay be :
unit consisting of 10 Mmark; "equired to attem of 2 parts) Iw:]i be set consisting of two questions
Se in all selecting one question from each

ach in adaie . P-Uree questions

the introdycgy G

Objective: This

Paper o 2
biotechnology. cals with

and fundamental concepts of Environmental

Unit-1
nd scope of environmental biotechnology. Biological

Manage tection of pollutants.
Biofuels: Need, types and prq.dusﬁ?:m' Waste water treatment (Aerobic and Anaerobic process)

i jati Unit-11
mediation: g
:ﬁ:::ﬁbiﬂtic CD{:.H Cé] nc{;: pt, Use of bacteria in bioremediation, Phyto-remediation, Biodegradation of
Faunts; ‘Mlﬂl'(}hlﬂi insecticides. Use of recombinant DNA technelogy to enhance
the efficacy of microbial insecticides. Biofertilizers (Brief only).

Hecommended Books: -

1, Agarwal 5.K., Environmental Rintechnolngy, APH Publishing Corporation, New Delhi.
2. Singh B.D., Biotechnology: Expanding 1lorizons, Kalyani Publishers, New Delhi
3. Singh A. and Ward O.P., Biodegradation and Bioremediation: Soil Biology, Springer.

Course Qutcomes: .'
At the end of the course, the students would be able to.

CO1 learn application of biotechnology in environment

- VAC113T PO8 |

Mapping of CO wnrhP g%fﬁﬂt%fm ] :Fg ] Eqm E}? i
Go 1::}1 M M- LMy S M 5

=T M =iy S M S
= |5 -y 1§
o3 M 0—TIM IS ——
co4 |M =
S=Strong, M=Medium, W=
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Maper Cinili: C24n “'I."]_u‘ -.l:;_.::::"i'lllllll il 1“.":' T Conrgg "mm

5iH ] .
i-rnlﬁsf JH ' Werk) : N4 LT {ﬂnmcnln-lﬂ
Exam Time: 2.5
Iry |I:':-‘.Hcr|q| Marks : 50
Mote: The examine. nternal Marks : 20
i AN g5 e Ui o Tatal Marks:70

consisting of five shor
to this, eight more quest
3 LT
questions from each yp;, Th.: ':r“ h question may he of
one from each unit iy, addi 5 Udenl.-'mndidnic is r'lh:|u?n:|:|1 ;3 s L b net e Sl
SMpulsony Question Nn.?ﬁﬁ?ﬁ?ﬁgﬁmix ia.I.rI mﬁﬁng
. 13L Mar

Objective: This paper Feals with 1he introgd
uctj

Bicchemistry: Introduction 14 Uns
i o | LiTh |
Chemical Foundations of | jge pe. ™ Major landmarks i he development of biochemistry

- . Diff; .
buffers and solutions, STEnt types of molecylar bonds, Water and weak interactions, pH

Carhohydrates: Strciurg Funeii d
ik i k- 2 un i 1 - " .
d:sa::-:!la.ndcs d_nd Polysaccharidee Jlln Properiies of biologically important monossechurides,
biclogical functions, oMo e lletero Polysaccharides, Glycoprotein's and their
Amino acids and Proteins: gy Unit-11
ewillerions; pKa value and ﬁlTﬂliu‘:Tﬁnnndp properties of amino acids, Essential amino acids,
biologically important peptides Types ut‘al FHEnE. Fﬁmlu:llx hm'!d_q El:l'uttu!'-e and Tunnl::lu'fn of some
tructure and shape. Different | Pes af proteins and their classification, Forces stabilizing proiein
? : erent Levels of structural organization of proteins.
P i Unit-111
Lipids: Introduction and ':!ns_siﬁcaﬁnn — simple and complex lipids, Fatty acids — structure and
nomenclature, soap value, acid value, iodine number, rancidity. Essential fatty acids, A general
account of structure and function of Triacylglycerols, Phospholipids, Glycolipids.
Unit-1V

Nucleotides and Nucleic acids: Building blocks: bases, sugars and phosphates, Structure @nd
nomenclature of nucleosides and nucleatides; polynucieotides, DNA (A, B, :-:_-DNM a_n:} R}'ih
(rRNA, mRNA, tRMNA). Properties of DNA - absorption, denaturation, renaturation, hybridization,

ts for amind

TaCopyalees. Fundamentals of Biochemistry Lab
Paper Code: C2 4EHTMIP!CI=IM1N141P G T
30 Hrs (2 Hrs [Week) lnm{zﬂl hﬁ;ﬁ; ;?]
Credits: 1 :
Time: 2 Hrs . : instruments and techniques.
Obiective: Hands on knowledge of basics of hiochemistry lab, 1
jective:
Practicals: ormination of pia value
{ Buffers and Solutions and determing
1. Preparation © drates
2 Qu:I:Iitative tests for Fﬂrg?lgarhnh}rdratﬂﬁ .
3. Quantitative estimation - ids and proteis \3_)1
4

. Qualitative &5



Chiantitstjye Cslimatiog ol proleing
Determination of saponilication o joding wilue of lipids

Titrimetric analysis of Vitamin LS

Estimation aof ontioxidant netivily

- Estimation of Tgg| soluble solide

0. Estimation of tiyrghle neidit i ] 1
1. Estimation of piy o u;lnil'rurbv.;u waler and soil sample by pH meter, phl strip and universa
indicator solution

12, Alechol estimation

o

— ma W

Note: Students are required

i ractical
W obtuin minimum passing marks separately in p
componcent and theary ag

per the LFui"r‘l:rfsl.l}' ruiles,
Books Suggested:

1. Wilson and Walker, Prin

Edition, Cambridge 1J
2. Singh & Sawhney, Int
3. Holme and Peck, An

: Biology, &
ciples and Techniques of Biochemistry and Molecular RY ’
iversity Press, New Delhi _ New Delhi
rl;duc.mwr_-,- Pr:ﬂﬂigal Biochemistry, }qatma 5:2:1;!1::& House
alytical Biochemistry, Pearson Education,

Course Outcomes:

At the end of the course, the students would be able 1o:

C0O1 Understand the principles and practices of biochemistry
C02 Learn different analytical methods.

i { living system '
m about chemical processes related to Tiviny -
Egi ETIL aware with lab-based science combining binlogy and ¢

i 's with P'0's
I{"_'I;"P]{TI‘;IFIEI‘:; $?C;:I:HWE4 IT & CZ4BBT201P/C2Z4MINZALP

[pO7___ | POS
[POS | PO6 ™
i ol
_{.ﬁ] S g M ) I|'['|.I'l |I|?'.; IlM I|.M
co2_ S MMM &R
_l:-fﬂ S g M ||5 | 8

co4__|S

S=Strong M=Medium, W=weak
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Bintechnology
Minor Conrse (MIC)

Paper Code: C24MIC241 7 Biomolecules (Semester-11)

30 Hrs (2 Hrs /Weely)

Credits: 2 Foaternal Wiarks : 35

Exam Time: 2 Hys Internal Marks : 15
Total Warks: 50

te: The examiner ; .
s e feduired to set five questions in all. The first question will be compulsory

mlhsllﬂllf'}ﬂ '5.’1" five Ehﬂﬂ'ﬂuﬂlinns covering the entire syllabus consisting of 3 marks each. In addition
to this, Tﬂu; |1=11tt:nr5=lq;ﬂ$thl:nns {each question may be of 2 parts) will be set consisting of two guestions
from each unit. Student is required 1o attempt three questions in all selecting one question from each
unit consisting of 10 marks each in addition to compulsory Question Mo, |

Objective: This paper deals with the intreduction and fundamental concepts of Biomolecules.

Unit-1 .
Carbohydrles: Nomenclatire and elassification: Monossccharides: Disaccharides; Oligosacchandes

and polysaccharides. Biological importance of carbohydrates.

Lipids: Definition, functions and major classes of storage and structural lipids.
nuomenclature of fatty acids, : ‘
Nucleic acids: Structure of nitrogenous hases; Structure and function of nucleotides; polynuclcotide
ghains, Functions and Types of nucleic acids’

_ Unit-11 . , ¢ roteins.
Proteins: Structure ond classification of Amino acids. Classification and functions ol p :

wctural oreanization of protcins, - N
itlz:rmw Szgrﬂﬂlm and function of enzymes, holocnzyine, aposnzyme, cu{agmfﬂn ::E:Egi
prosthetic group; Classification of enzymes (major closses only), Fealures O 'mducﬂd o i)
specificity, mechanism of action (activation energy, lock and key tt‘tiyp?lhesm;u:“ i W
;_:n?l}"l'ﬁf’ i hibition (Competitive and non-competitive) and factors atlecting &n ¥

Srructure and

hemistry, 6% Edition

Books Suggested: |
ry, 4" Edition John Wiley

1 Principles of Bioc
L. and Cox, M.M. (2013), Lﬂhnmjge.rl . _
EL Eiiﬂ[)n’ T::’net J.G. and Pratt C.W. (2013}, Principles of Biochemst
r g kr - . - hl.
S Sops 10 e i ' g Chand Publications, Mew Delhi
i : tals of Biochemistry, | ons, &

3- ‘;ﬂltnj J;;:" ;;ldﬁﬂghakrapnniﬁ Biochemistry, Elsevier Publication, Mew L

4, Satyanaray

Course Qutcome: ould be able to:
course, the studenis Wou o
Jég?el;:iﬂiz the principles am':h F;:"-'"’JES of biochemisin
i ical methocs. o rem
CO? Learn different analyticd ed to living sYs :
(03 Learn about chemical Processes T L L i glogy and chemisty b ﬁ\ﬂ’t

f jence ¢
C0O4 Get aware with 1ﬂ’ﬂ-'b3513d scien Lq\\



[ POS
{
| S
| 5
E

| PO7
M
M
M
M

8]

5
M
5
5

P03
5

o)
M
5

04
M
M
P
M

We=weak

MO3
B
M
M
8

L

s of C2AMIC241'T

ith PO

P02
5

M
8.
M

M=Medinm

MNCOs

o
PO
5
S
M
S

s=5trong,

Mapping
Col
o2
03
cOd



Bintechnology
. Minor C p
Fun onrse (MI
tdamentals of Iliu-:h:m:;.-ur:gi-em pster=113

Paper Code: C24M1
N24IT
4!; ::‘Irfﬁuer rs Week) ICZABBT201T
geifi N
Fxam Time: 2. External warks - 50
ks A ; Internal warks -
Total ]!l-"laﬂ-:s'.'m

Mote: The examiner 1s be comp 507
required to set ni fi W

nine questions in all, The first quﬂ'i'.'l.ﬂrl- il ul

n addition

consisting of five shorl x

. .. i quERLIL]nH, ' i

to this, eight more : overing the enlire S

) questio ; ire sy llabus consisting © 2 marks each

questions from each unit, T‘Rz ﬁ;ﬁ,‘nﬂ“mlf”“ may be of 2-3 pa;f's;"ﬁm be set consisting of Two
one from each unit in addition 1o the candidate is required to attempt five questions o all selecting
compulsory Question No.l -All questions carry equal marks.

(Objective: This paper d P i
per deals with the mlr_m‘h:n;'r'mn and fundamental concepts ﬂ'FP-ir-{‘.he:mi.ﬂ'lT ,

Biochemistry: Introduction, Hi Unit-1

- : , History and maior landmarks in t

Chcrﬂlﬂ&l Fﬂund:}lmnﬁ of Life. Different E'_'g'pe.ﬁ!ﬂfmnl T{; i “1:“,.

buffers and solutions. ceular bonds. Water

gif';;ﬂif{;;s:a S;ru:tu;rﬂ, Function and properties of biologically important ™0
: nd polysaceharides. Homo & Hetero Fﬂ1‘;.'5$ﬂchaﬂdas,{3lywpmt:§n's B

development of biochemistry,
and weak interactions, Pl

maac:hmides,
nd their

biological functions.
e " : Unit-11
mino acids and Proteins: Structure and propertics of amino acids, Essential amino acids,
itration curve, Proteins: peptide bond, giructure and function of some
stabilizing protein

switterions; pla valug and

biologically |mpnrlan11 peptides Types of proteins and their classification, Forees

tructure and shape. Different Levels of siructural organization of proteins.
Unit-111

on — simple and complex lipids, Fatty acids — structure and

indine number, cancidity. Essential fatty acids, A general

roduction and Classificati
cylglycerols, Phospholipids, Glycolipids.

value, acid value,
nd function of Tria

Lipids: Int
nomenclature, soap
account of structure a
es, Structure and

Unit-1V
Nucleotides and Nucleic acids: Building blocks: bases, Sugars and phospha
and nucleotides; |:|:.1ni::.'t'n.lr.:'I-:u:ﬂ;'lidf:s+ DNA (A, B, 7-DNA) and RNA
denaturation, yenaturation, h:.rhﬁdizminn,

nomenclature of nucleosides

(FRNA, mRNA, tRMNA). properties of DNA — absorption,

Tm/Cot values.

Fund amentals of Biochemistry Lab
P : {T/C24BBT201T
33[:;?;1 };ﬁﬁﬁu L : External marks : 20
Credits: 1 {nternal Marks 10
Time: EE Hrs Total Marks: 30

3?%\%

F. N



Objective: Hands on knowledge aof basies ol hinehemistey lub, instruments and technigues.

Practicaks:

1. Treparation of ThuiTers and Solutions snd determination of pKa value

4. Qualitative tests for Corbohydimles

3. Quantitative estimmion ol Carbohydrates

4. Qualitative tests for aming acids and proteins

3. Quantitative cstimotion of proeins

6. Determination of saponilication and lodine value of lipids

7. Titrimetric analysis of Vitamin C

8. Estimation of antioxidant activity

9. Estimation of Total soluble solids

10, Estimation of titrable acidit - :

11, Estimation of pH of dit‘t'ﬂr:::.m water and soil sample by pH meter, pkl strip 0, unverse)
indicator solution

12. Alcohol estimation

i in practical
Note: Students are required to obtain minimum passing marks separately 1 P

component and theory as per the University rules.

Books Suggested:

1. Wilson and Walker, Principles and Techniques ol Biochemi
Edition, Cambridge University Press, Mew Delhi

2. Singh & Sawhney,Introductory Practical Biochem

3. Hulme and Peck, Analytical Biochemistry, Pearson

stry and Molecular Biology, 8"
istry, Narosa publishing House, New Delhi
Education, Mew Work

(ourse Outcomes:
i the end of the course, the students would he ubrﬂe to:
01 Understand the principles and practices of biochemistry
02 Learn different analytical methods,
03 Learn about chemical processes relate
04 Get aware with lab-based science com

d to living system _
bining biology and chemistry

of CO's with FO’s

ey siud- JBBT01P/CI4MIN24IP
““CHB‘B_T}%:FH%?”T Eﬁ [pos | PO6 | POT
COol S S ﬂ

CO2 S 5 .

cot 15 _2____ v

o4 s IS -

g:St;gnga M=Medium, W=weak
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Lk

IMoilechnology
Multidisciplinary Course (MDC)
Applicd Bology-11 (Semester-1)

Paper Code: C24MDC2
L 2047
E“r:ﬂm";:i uztm Week) K ko =0
s xtermal Marks:
Internal Marks: 15
Total Marks: 50

Exam Time: 2 Hrs
Note: The examiner i ;
szl H::‘:i‘lﬂ‘: required to set five questions in all. The first question will be compulsory
v 1158, oo rore ui l_qlu:stmns covering ihe entire syllabus consisting of 3 marks each. In addition
R e Slqu:l stions (each question may be of 2 parts) will be set consisting of two questions
i e g udent is required to attempt three questions in all selecting one question from each
sting of 10 marks each in addition to compulsory guestion Qo. 1.
Objective: Thi : g : :
jective: This paper deals with the introduction and fundamental concepts of applied biology-

Int i Unit-T : .
igtﬁgﬁﬂ:gﬂ tII‘rlpci'nrtan.;:;: and Scope of Microbiology: Definition and history of microbiology,
fermentati s mmﬂw'.{;t"“m shape and structure © A brief introduction 0

entation technology and industrially important microorg nignE.

f hacteria.

Causes and P i Unit-II :
s reventive measures for common microbial discases. Concept of Vaccines anl:l
antibiotics. Immune System- Innate and Adaptive immunity. Components of immune system, Brief
account of sterilization tec hniques,

Applied Biology-1T Lab
pPaper Code: C24MDC204F
30 Hrs (2 Hrs /Week) External Marks: 13
Credits: 1 Internal Mark: 10
Time: 3 Hrs Total Marks: 23
Objective: Hands on knowledge of applied biology |ab, instruments and technigues.
Practicals:
|. Handling and operations of lab instruments (Laminar Air Flow, Incubator, Hot Air Oven and
Autoclave)
7. Cleaning and sterilization of labwares

nd microscope

3. Operation and handling of Compot ‘
4. Study of bacterial morphology through p:_:nnanent ?I1dr:5
5. Preparation of media for cultivation of microorganisms

i i ntation
6. Demonstration of alcoholic ferme i, Watr .

7. Isolation of Microorganisms from environment
%. Fixation and staining _
duction of fermen

9. Demonstration of pro
10. Blood group testing,

ted foods (Curd maKing ete.)

mum pussing marks separately in practical

L 4| M

o obtain mini

pired t 1
ersity rules.

Note: dents are Teq .
ote: Studen er the Univ

component and theory a8



Recommended Bools:

L Arya, A, lntroduction 1o Applied Bology, § Chand Publications, New nc:c r:}imfi
2. Dulsy Fatima, Tnvmunology aned Microbiology, Sarns I'-'Iuhlmnnmn:. l--'.sun:.rﬂllnmg:-Ir
3. Sharma V, A practical Guide on Technigies in Microbiology and fmmun

Course Outeomes:

At the end of the conrse, the students would be able io-
CO1 Learn about the disease and their cause
CO2 Gain knowledge about basic lab instruments
CO3 Know industrially important microorganisms )
CO4 Leamn about the isolation and staining of microorganisms

Mapping of CO with PO

C20T =08
CO1 5 5 5 M M 5 = v
CO2 M | M g M g ¥ Y
O3 M M M g M ; 3 v
CO4 M M M s M
S=Strong, M=Medium, We=weak

}'%/A\w
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Hotechnology
Skill Enhanecment Conrae (SEC)
Medienl Laboratory Technology (Semester-11)
Faper Code: C245T0C2206T

30 Hrs. (2 Hrs Week) Fxternal Marks: 35
Credits: 2 Internal Marks: 15
Exam Time: 2 Hrs Tatal Marks: 50

Note: The examiner is required to set five questions in all. The first question will be cnmpul??w
consisting of five short questions covering the entire syllabus consisting of 3 marks each. In addition
to this, four more questions (each question may be of 2 parts) will be set consisting of two questions
from each unit. Student is required to attempt three questions in all selecting one question from each
unit consisting of 10 marks each in addition to compulsory Question No. 1.
Ohbjective: This paper deals with the introduction and fundamental concepls of Medical Lab
Technology.

Unit-1
Introduction to Clinical laboratory. Basic laboratery principle
measures in medical lab. Common Laboratory Equipments: B
Bath, Centrifuge, Autoclave, Spectrophotometer, Weighing Balance, |
Blood Cell Counter ctc. Staining principles. Fundamentals of Microscopy,
nagnification of light microscope.

s. The use of the laboratory. Safery
0D Incubator, Hot Air DvaWaler
g, Microscopc, Colormeter,
Resolution &

Unit-11
Basic Steps for collection of blood samples, Phlchatomy, Samp
Frcsewatiun of biclogical fluids, Anticoagulants, Preservation of sam!ﬂre:s,
process of analyzing the specimens — the laborslory repuort. Automation

ELISA techniyue.

ling errors, Collection _und
chemical preservatives,
in Clinical Laboratory,

Medical Laboratory Technology Lab

Paper Code: C24SEC126F Fxternal Marks : 15
30 Hrs (2 Hrs /Week) Internal Marks : 10
Credits: 1 Total Marks: 25
Time: 3 Hrs ruments and techniques.

Ohbjective: Hands on knowledge of basic medical technology lab, inst

Practicals:

Handling

and operation of comman laboratory equipments

Sterilization of laboratory items

1
§ Use and care of microscopes.
4. Handling and use of micropipeties Eﬁﬂ% M
5. Preparation of blood sméear }ﬂ‘l]ﬂ
6, Blood group testing
; };ht;ﬁésfmytﬂ count and Differential |eucocyte count
0
9. RBC counting
1

;] D-Emnnstrat'mn 0 and hutnanﬂ'lyzer

fELISA



Mote: Students are requived to obiain minimuom passing marks separately in practical
component and theory ns per the University rules.

Books Suppested:

1.Godkar B and Godkar P, Text book of Medical Lab Technology, ithalant Publishing House,

Mumbai.
2. Almed 5§, Practical Clinienl Biochemistry: sethods and Interpretations, J.5. Medical Publishers,

Mew Delhi.
3. Chaudhary B, Clinical Pathology and Clinical Biochemistry, J.B. Medical Publishers, New Delhi.

Course Outcomes:

At the end of the course, the students would be able io:

€01 Students would learn basic techniques of collection of laboratory samples

€02 Students will also learn about the diagnosis of various discases

C03 They will have hands on experience of various tools procedures of medical Lab Technology.
CO4 They will be able to perform a wide range of clinical lab tests

Mapping of CO with PO

C24SEC226T and C24SEC226P
PO PO2_ | FO3 po4 | POs | PO6 pO7___ | POB _]1
Ol s M 5 5 5 B M | M
| CO2 il 5 M Y 5 5 iy \
| c03 M M M 5 \ 5 g ™M M
coa__|M M M S s 5 M M
S=Strong, M=Medium, W-—weak
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Ill-:rl:l:hnnlnp;y
. Value Added Courses (VACD)
wvironmental Bimtechnology (Semester-

[

IfSemester-11)
Paper eode: C24VACILAT
30 Hrs. (2 Hrs fweek) Fxternal Marks: 35
Credits: 2 J Wi
e iy S A Internal Marks: 15

Total Warks: S0

Note: The examiner is required o set five questions in all, The first
consishing of hive short questions covering the entire sy Habus consistin
to this, four more questions (each question may be of 2 parts) will be set consisting of two questions

from each unit. Student is required o attempt three questions in all select]
: ¥y selecting one question
unit consisting of 10 marks each in addition to co pulsory Question Mo, I._E q from each

question will be compulsory
B of 3 marks each. In addition

Objective: This paper deals with the introduction and fundamental

coneept :
biotechnology. pts of Environmental

Umnit-1
Environmental Biotechnology: Introduction and scope of environmental biotechnology. Biological
control of pollution. Role of Bivsensors [or detection of pollutants,
solid waste sources and management. Waste water treatment (Aerohic and Anaerohic process)
Biofuels: Need, types and production.

Unit-11
Bioremediation: Concept, Use of bacteria in bioremediation, Phyto-remediation, Biodegradation of
Xenohiotic Compounds, Microhial insecticides, 1lse of recombinant TYINA technology 1o enhance
the eflicacy ol microbial insecticides. Biofertilizers (Brief only).

Recommended Books:

1. Agarwal S.K., Environmental Biotechnology, APH Publishing Corporation, New Delhi.
2. Singh B.D., Biotechnology: Expanding Horizons, Kalyani Publishers, New Delhi
3. Singh A. and Ward O.F, Biodegradation and Bioremediation: Soil Biology, Springer.

Course Outcomes: 1
At the end of the course, the students would be able Hf'
CO1 Llearn application of biotechnology m E:n".-']mntm.nl
CO2 Learn about environmental quality evaluation

CO3 Learn about the monitoring and remediation of contami

04 Gain knowledge about the role of genetic engineerng in

nated environments. _
the environment conservation

Mapping of CO’s with PO’s
C24VAC113T -
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£ FMEM'E—’ N E T
GURU JAMBHESHWAR UNIVERSITY of Feienck b rednirdss:
. SAR EL i ;

_ (Established by State Logislature Act 17 e 25

A+' Grado, NAAC Aucmdlslrc::l sﬂﬁi GE:ut. 1_?:“1-5:::::-,-'[]5 O -
Acad (AC-IBOSER-7/2025,_ L8 5 8 a, \
Dated: ___23)-05- 1015 Al S

i

To :
The Contraller of Examinations, "{?‘1\
GJUST, Hiszar,

Sub: Approval of the Scheme of examinations and syilabi of subject of "Biotechnology”
of _I?-Ec, Life Science programme - {3 and 4" semesler] under MEP-2020 for
affiliated degree College(s) w.e.l. academic session 2024-25.

sir,. |

| am directed to inform you that the Vice-Chancellor, on the recommendalions of
Dean, Faculty of Environmental and Bio Sciences £ Technology on 23 05,2025, is pleased 10

approve the Scheme of examinations and syllabi of subgect of “Bintechnalogy” of B.Sc. Life Science
programime — (3 and 4'" semester) under WEP-2020 for affilizted degree Colege(s) wel academic

gassinn 2024-25, under Section 11(5) of the University Act, 1995 in anticipation of approval of

the Academic Council.

& copy of the scheme of examinations & syllabi of above said course is enclasad

harawiih,

vou are therefore, requesied 10 lake further necassary action accordingly.

Yours faithfully

Asstt, chﬁﬁ%mm}

for Registrar

Endst, No. Acad /AC-lI/BOS&R-T/2026! 9959-2874  pated: 30 £-2025

copy of above is sarwarded to the following for information and nacessary aclion:-

Faculty of Environmental and Bia Seiences & Technology, GJUST, Hisar.

GJUST, Hisar, He is requested to armangs i}
upload the Scheme of axaminations and syllabi of subject of “Bintechnology” of B.5c. Life
Science programme — {ar and 4% semesier] under NEP-2020 for affiliated degree
College(s) w.al. aeademic session 2024-25 on the website of the Universily.

3. Principats, all Affiliated Degree College{s), GJUST, Hisar alongwilh the Scheme of
examinations and syllabi of subject of* Bistechnology”™ of B.Sc. Lile Science programmea = (3
and 4 semester) under NEP-2020 for affiliated degree College(s) w.e.l. academic SE55H0N
2024-25.

0SD to Vice-Chancellor (for kind information of the Vice-Chancellar), GJUST,
T, Hisar.

A

1. Dean,
s Chairperson, Department of Bigtechnology,

Hisar.

5. Secretary office of the Registrar (for kind information of the Registrar), GJUS

P
Assistant Hﬁﬁr‘f desmic)



Guru Jambheshwar University of Seience
and Technology
Hisar-125001, Haryana
(‘A4 NAAC Aceredited State Govt, University)

sScheme & Syliabi of Examination for
B.Sc. (Life Sciences) Biﬂtechﬁﬂi{}g}f
(UG Three Years Programme)

According to National Education Policy-2020

(With effect from 2024-25)

Affiliated Colleges,

Guru Jambheshwar University of Science and Technology
Hisay-125001, Haryana

b



Caru Jambheskwar Unlversily of Scienee
Pllsa - | 2200, Wiwryang
A+ MAAC Areredbied Sinie Coyi,

Sekeme of Examinntion for
UG Three Years Programme

Mame of the Frogmmme; 8.5 (Life Stiemren)

pteehnslopy
Accurding o Mational Education Policy. 2020

And Tﬂlﬂurutr

Universizy)

SEMESTER-LIN
Type of Conrse Course Cade Momenciatum of “Credin Comtact | Filernnl | Exigeanl | Total | Dwraion
P perfCourse Heurs | Marks | Marks Marks | of Exam
. - - i {Hir}
F;;té;bnuh” CHBETINT | Maoleculor Biology ¥ 3 kT 30 T i35
C24BBTHNP | Molecular Biokogy [ i 1 0 30 2
Lak
*Chemistry (DSC) | CHCHENNT Chamisbry101 3 ] 2 ] Ta 2.5
CHOHEIP | Chemisiry-lll Lab i i I Fl ¥ i
*Botany (DEC) CHBOTIOT | Diversity of Seed 3 1 0 ) 0 25
Plants; Gymnosperms
| and Anginsperms
CHROTIN P Driversity of Saed | 2 (1] 20 o 1
Mamits: (rymacanpecing
B0t Angicspeses 1eh
*Eoology {DEC) C24200MIT Biomalecules and 3 1 1o 50 T 15
Mammalian
Ehysology
CHZODIDIPF | Blomolecules pnd I 2 17 ) an 1
Mammalizn
*Remarks: The stedents will choose any two out of BSC of BotanyClemistrpZoology
Minor Course Choose lism the MIL | 3 | 3 20 5 T iy
(M) Poal Theary
LUksatse froem the MEC | ] p 10 20 0 2
I'on| Praciscal e—
Multidicipinary Cheansie fmem the poal | 2 ] 15 15 50 2
Caurse {MIL) ol MO Theary
Chasose: froen the pood | | 2 1 15 L] i
ol MDC Pactical
Abdlliy - Clicose from the ART | 3 2 S 35 an 2
Emhancemsent Pood
Course [AEL)
Hkill Choose lrom Poolof | 2 1 15 35 50 ]
Enhancement EEC theary
Course (SEL) Chaose from Pool of [ ) 1] [ P L] a
SEC Practical
24 29 185 415 [
SEMESTER-IV
Type of Course Course Code Nomenclaiure o Credids | Contact | Internal | Extermal | Todal Drurntion
PaperfiCourse Hours #arks Marks Morks | of Exam
; (e
Biotechnalogy CHMBETHT Reeombimant Cik & 5 3 k. | 30 Fli] x5
Techeolony
CHBAT) P Recombinang DM& 1 2 i 2 0 1
Tevlwailugy Lak
*Chemistry (DSC) | CHCHEADIT | Chemistry-1v 3 3 ) 50 T 15
2T HPAMI P Chemisrry-1%] ak | |2 I ol ) -
*Hetmny (D5C) CHBOTIT | Plam Ansiomy and | 3 ) 20 T 0 3.3
Embryalogy
ChdBOTAD| * :::_IH'H"“I“"'”"T :.lld | r e M 0 ]
S Zasloms e - Embiynlogy Lob —
Taxlogy (DSC) CHZOOMHT | Muleeslar Diology 3 3 =0 [ n 15




i .5“
*
] == ] 1 /] {1 20 in 3 :
PR Fa it i L Molecular Biology
: ; istry ool =
I : The sludents il chipice mny wn sl T DAL of oAy Chen . = o = : .
#Remarks: The @ e e i ; ﬂ[_s T " 1
WO Poal s
it c,.rru 1 . . . o]
AEC 2
Aksliry T IEE;"“"T""‘
Enliancement - _ s 2
Co EC)
“'I;::EL" Choose from WAL 2 3
| Coarse (VAC). Fool = = = 350 =00
Indernsbip of 4 credits of 4 weeks duration after fowril semesier
T I =
I 'tﬂ'lEI'ﬂm,ﬂ ' 4 | 4 ] 10 | s | |
*Faar erelits of imtermthip earned by 4 student during samener indernship after second semester or Toarth semester, will

he eakes inta acenust in Glth semesior of v student wiss persues three years UG programme swilhioud EnkEng exit apikon

SEMESTER-Y
Type ol Course Ceurse Cede | Momenclalure of Credits | Contact | Imigrnal | External P Brsiin
Faper'Course Mowrs | Marks | Marks fnrks .?IEE:]““
T
Misdeehaslogy CMOBTHIT | Rusics of b Firo 3 3 20 # L i
{R5C) Luliure Technigses
CIBBTSON | Basics of in b | 1 1 T 0 0 ¢ ;
Culiuie Technigues
s Lah_
“Chemistry (DSC) | CIACHESOIT 3 3 20 50 0 23
CILCHESDIP I I 1] 20 ] I
*Botany (DSC) | CIABOTSOIT | Plint Fhysioingy 3 3 0 50 0 FE
Meubolism and
Erology
CHBOTSH P Flani Frysalagy 1 3 I 20 M 1
Mecabalism and
*Zooligy (DSC s
B i CMI0OSHT Ewpdution and k| 5 i)
- acn e 0 E 25
- Bizlogy
C24ZO0S0IF | Evalulion and [ 3 10 0
Ditwclapmgnial B i
Bialypy Lab
“Remnrks: The students will clinase sny Beo oul of BSC el BotanyChemsislry 7
:L::n.r_vfanam Choese [iom the 3 2 i% a5 ] ]
- £
VOC Pool ] 4 15 5 a0 3
[ 20 21 120 280 400
SEMESTER-V|
Type of Course | Conree Code | Nemenclature of Creditg | Coataed | Interanl | Extermal | Total Dralion
PaperiCourse Fhors | Marks Marks Mlarks | of Exam
Blotechmalo CARNTANIT | Micrahial i w0 i
st s iershial Hiceschnnlngy 3 ] i) 50 n rL
CMBETAN P Micretsal Bistechnology 1 F [x] 20 an X
"Chemis
IIDSJIE'J Ery CACHESH T i 1 ) 50 ) 23
CHCHERD | P | 2 1o 20 3 ..
*Badany (DFC) | CHOEOTENT | Plant Bioiechnology and 3 3 ¥l 30 T 15
Economis lsninny b 5,
CHDOTENP | Pam Biechaology and i 2 mn ] i F]
Ceonnpme: fnmny Lab
~Zookgy CMIDDEMNT | Apphied Zoology i 3 20 ] T
; 2.5
CI4ZO0E0IP | Applsed Toolopy Lab [ 2 10 E1] 30 2
*Homasrks: The studests will choose sny tug oot of DSC of Desfpiny Chini iy Feolog
Minor Cowrse Choose from the MIC Pool | 3 3 20 in 0 15
{MIC) = 1 3 [£] 2 30 1
Miner Course Choose from the VOL 3 3 15 i3 1] 2
MIC (VO L Loot

AT



F 4 15 15 0 0
E 2 26 150 15 50

r“rr.;uh”-"ﬂ"l Fos exit wfier first yeir mes) complele mt=mship of & credits (120 Hrs) to get UG Certificate

3 Student ppting Tor exn #ficr secomd year mit commplets intzmship of 4 eredam (120 Hrs) o get UG Dhplomna.

3 In AEC, 30% of students of 191 semester of Deperime/ Collepe/lnnines will be offered & coursz on Englah and the
rEmBININE m“‘l"h!ﬂrrﬁﬂmw Hl'-lﬁ'lTh:!h'iL‘FI:l. “hlmﬂmf.qlﬂ Cosurss 1o Bhe lnm1 will “uﬂ!ll

# pourse an Hind: gnd vice-versa

4 In WAL, 50% of students of Tarsemener of Deprrtmend/ CollepeToatone= will be offernd 2 courss on Environeneraal
Studies and the remaming 5% will ool coueye froes AEC Pool The stederts, who banve taken Environmental Stdics in the

151 semesier, will o course from AEC Pocd



i -25
[3.5¢. (Lile Sciences) w.e.[. Session 2024
Programme Outcomes

al know rﬂrF_'.E of I.ll]ﬁ-il: [“u !ﬂgicﬂl Stiﬂ nces Hnd Biﬂlﬂfh“ﬂlﬂﬂ.

PO 1 Fundament
sic concepts and applied aspects of

PO I Basic understanding: Knowledge regarding ba ;
cell hiology, biochemistry, biotechnology and environment.

PO 3. Interdisciplinary approach: Learning the relationships among animals, plants,

. microbes and Industry,
PO 4. Practical learning: Perform procedures and analysis as per laboratory gmndard_i

in the areas of binlogy and biotechnology.

PO 5 Strong understanding of molecular biology, genetics, microbiology, biochemistry
and allied subjects, preparing them for higher education, disciplinary & multi

disciplinary research and to be a life-long learner.

PO 6 Analytical Thinking: Perceive things, events and framing ideas and decisions
(intellectual, organizational, and personal) in the light of scientific principles.

PO 7 Effective Communication: Speak, read and write clearly and make personal
growth by connecling with people, ldeas, books, media and technology,

PO 8 Environment and Sustainability: Understand the issues of environmental
deterioration, pollution and sustainable development. Developing eritical prablem
selving approach for these societal concerns using biotechnological tools and

methods,



Buchelor of Seience in Life Selences
Biotechnalogy

Disclpline Specific Course (DEC)
Mulecular Binlngy

Course Code: (CLABRTHIT)
JEE:I;I’E;E]&" " n.::_: ::r Major Test (Faternall 50
Exam Time: 2.5 Hrs o4 r Internal Exnne: 20

Todal Marks: 70
Mote: The exumimer Is requested (o gel nlne questions i all, selecling twa

froim ench widi sl one cormp s tha
short mnswerfohjective fype covering the enlire syllsbis, Studesis whil lin D i e af

we b nllempd flve guestions in all, inclndi
question fram ench walt and the compulsory question, Each questbon carrbes equal marks, ! He

Objective : This paper deals with the infrodueibon and fndansental concepts of Molecular Blology,

Uit Topics

- Remarics

I Central dogma of life, DMNA structure and furctian &s genetic material T Strscture, Types of i2 Hrs
DA, Replication of DNA i prokarpales aad eukarpotes: Semiconservative natuee af DMA,
replication, DMA polymerases, The replication comples: protens inwolved, primosome,

replisome, Theta imadel of replication, Uniqus aspecis of evkarystic chiomasame replication

1] DHA damage and repain cawsses and types of DNA damage, mechanism of DMA repair: I Hrs
Fhotoreactivation, base excision repair, nuclestide excision repair, mismaich repair,
recombanational repair, 503 repair. RMA stracture and types of RMA,

m TTan-u::ipt'mn and KMA processing: RANA polymerese, mie Uri-'il.ﬂ'll factor, promolers I Hrs
Mechanmem of ranscription in prokarpotes and euakanyotes. Enzymes and proteing invalved in
transehplion. Post transcriptional medifications, RMA splicing and processing. processing of
pre-=mBMA; 5" cop formation, polysdenyiation, spllcang, inhibivors of ranscripiion

I Prakaryotic and eukaryotic translation: Charging of (RMNA, aminoacyl IRMA synthelasss, I Hrs
kechamsm of milstion, elongation and t=rmination of polypeptides, inhibitors of translatkan,
Possiranslsinal modifications of proteins, Regalation of gene expressian in prokaryates:
Cip=ron concspt (inducible and repressible system, lac, p operons).

Maoletular Beobagy Lab
Courde Code: C4ABBTH .
3 Hrs (2 Hrsfweek) Marks for Major Tesd { External): 20
Credits: 1 Mnrks for Infermal Exam: 10
Exam Tirme: 2 Hirs 4 Total Marlcs: 30
Objective : Hamds on kinowbedpe of basle instruments and technigues used in molecular
biolegy
Practicals

I Principles, handlmg ard working of instrements ised m Molecular biology lab,
2 Preparation of salutions for molemlar biology expenmenis.

3 Isolation of DA from bacterial cells

4 Isolation al Plasmid DA o
4 fsolation of geramide DA from plant czlls L
6, Estimation of DNA using diphenylamine eogent,

7 Estimation of RNA wing orcinol reagent.

£ Agarose gol elecirophoresis of DNA

9. Peeparation of restriction enzyme digests of DNA mmples,
10. Demonstration of Polymerase Chain Reaction.

1".

¢ Students mre required bo obiatn minlmum passing marks separately in practical component and tieory a3 per the
Uiiiversity rules. '

Boolks Supgesied:

I, Gupta, P.K,, Mslecwlor Biolomy and Genetic Engineering, Rasiogl Publications, BMeent,
L. Verma, .5 & Agarwal, V.K., Moleewar Blology, 5. Chand Publishing, Mew Delhi )
3 Mandal, Avinash & Mundal, Subrata, Tenbook of Woleewlor Biofogy, MeGraw Hill Education, nde.

Course Ouicones
A the emd af e course, the stwderts world be ebie i

CON Undersiand the fundamental concepts of molecular biology, including DMA, RMA, snd profein synthesis, and their roles in
cellular fuction,

COT Leam the mechanisms of gene regulation, replication, transcription, and tanslation in prokanyotic and eukaryotic sysems.
C03 Develop an understanding of malecular technigees swch rs FOR, DA ssquensing ole.

b,



Al ! ML i K ﬂd

OO Gaie knowledge aboul gene pxpression, DMA re
bipteelmmagy.

Mapping of CO0' wilh PLOFs

CHBETANT & CBETIONT
PO ro? ros
04 ros
(R PO [[RE
| F -
col 8 5 M 5 M M i

cot 5 3 M M M M M M

M

Cikd 5 5 Y 5 M 5 ] M

S=Sweng, M=hediem, Woweak

Hachelor of Széence in Lile Sciences
Bintechnology
Discipline Specific Course (DSC)
Hecombinant DMA Technology
Course Code: (C24BETA01T)

Creditn3 ; Muarks for Major Test (External): 50

Credits; 3 Murks For Inferral Exsan: 20

Exam Time: 2.4 1iry Total Marks 70

Mote: The exnminer is requested to set mine questions in ull, selecting two from each it and one compitlsory guestion of
amn_-rumr.-'uhjm:lh'n ¥ pe covering the endire syllphus, Studesis nill have te aflempt five quesiéons in all, imcluding aie .
qucstion from ench unit and e compulsery question, Each quesibon carrics eqiial marks

Ohjective: This paper deals with thi intreduction ane Tumilamentnl conceps of Kecom bimnnt DNA Tochnoloay.

Unit. [ Topics Remarks —||'
1 History and basic steps invalved in EEnsiic engineening, E'lﬁ}i'nzl wvalved im genotic 12 Hrs
engintermng (Micleates, Resirction enzymes s their types, DNA lipases, K irases,
Fhosphatises, Reverse ranscripass, Dmummlmr.id_-,-r:mtkrasu. WA palymerase ),
] Closimg wecsies - plasmid (PBR3IZ2 and pliC TR 9, eanmids, phge veonars [lambds and 1l Hrs
M S, phugemid, shumle vectars, BAC and ¥AC, expression veciors, Qene IFAnsler chniques
- Physicul [Eleciroparation, merminjsction and béalesia: eransformstion) asd chemics| ™
medinied ransformation and Lipofsmion),
Selection of recombinants - blue and white screening, iserional IRdctivatien, immumalegical
sereening, coloay hybridizaiion,
] Coastruction of genomiz and cONA library, sdvanteges and limisations, PCf- SHeps irmenbye, T
vananis of PCR (hot-star, asymmetric, nested, quantitative real time, RT- PCR), spplications
and limdlarions
LINA seguencang.
v INA Fingerprinting, Restriction digestion. Bloming - seuthern, nenhern and wesiem bluming, | 11 Hes
Applications of Genelic emginesring in indusiny, medicine and agriculbure and other sneas
&u‘lmllr fedified pepansms.
Recombinant DNA Technalogy Lab
Cosrse Code: CZ4BOTI0IP
) Mrs (2 Hrs/weel) Marks for Major Test (External); 20
Credies: | Muarks far Internal Exnm: 10
Esam Tlme: I lirs ‘Tatal Marks: 30
Objective ; Hands om knowledge of ingtruments and techalguds msed in recomBinnme
lechnalagy
Fravlicals
V. Isofation of genomic DMNA Fom pilais
2. Izolation of genomic DNA fiom bacteria,
3. Ayarnse Oel Eleciropheras of genonde DMA,
e 4. To perfurm plasmad esolatlon from E. codi nind iie punlity deteriinlicn by ugaross gl M
alectropiornesis a
5. Senxraning DMA Mragments bised on size sing agarmse el elecirmphinresis
6. Ta perlorm Reseriction digestion of given DM A smgle
T. Demanstrasion of Trarslarmaiman ol competent cells
8 Diemomsiration ol Sauthern Bloting jechnigue
2 Demowstration of Podyineruse Chain Reaciion,

4



{ 10, Wisil 1o nearest Iarge scale Bintechnology abaratary,

# Siydents are required (o obinis minkmom passing marks separstely in practical composest and theory as per the
Uslwerabity rules.
Dooks Suppesied)
i, 5.0, Primrose & LA, Twyman, Privcipdes af Ceme Mandplmtion and Crenmrics, Morosa Publisling House, Mew Dethi
9 T Benwn, Crere Clarmdng and DNA Amalyaisr Ao trodvction, Wiley India 0 L, Mews et

3. PK. Gupts, Meleowlor Srofegy and Generie Engineering, Wastegh Puldications, Mestul
4, R.C. Dubey, ddveaced Biorechmalogy, 5. Chand Mablishing, New Delhi,

Conrse Dalcomies &
A thie end of the course, the studeats wonld be alile fo:

01 Undersand the fndnmentad principies ard techniques of ecombingnt DNA wehnolopy aad their appdications in
hioiechralopy.

02 Leam woout differem cloning vectors, gene transher technigues, and molecular tooks used in genctic enginsering.
03 Grir krawledge of gene expresslon sysizms, recombinast protein production, and their applications in medicine and
indisry.

04 Apply recambinant TINA technology in fields such as agriculiure, pharmaceuticals, envirenimental biotechnolegy, #nd gene
Thernpy.

Mapplng of 00 with TO%

CHATATANT & CRATIONTA0P
]I —H [§a T FOT [ 04 FOs PO FOT P
'l o 'l 3 5 it 5 M & M M
|| Cor 3 B M 5 M 3 M M
'l [awE] g 5 M M M 5 I M
Il i 5 5 [ S & 5 X1 5
S=Sirong, M=Modum, Wewek

Backelor al Sclence in Lile Sciences
Blatechmalogy
pinor Caurse (ML)
Melesalar Bazls ol Life
; T 211 )

E:;T::gn;;}mm” T Marks for Mojor Test {Externall; 5
Credig: 1

Exmm Time; 3.5 Hra

Marha for Lternal Exam: 10

Twtal Marks: 70
Mote; The caaminer Is requesied o sed nine questions |n ol ecleciing ree from ench wnkt and one compulsory question ol

shert answerfobjective type covering the eatire syllabes, Stsdents will have 1o atlempl live questions in a1k iscluding one
questios from each usit god the ompulsery qeestion. Each question earries equal marks

Ojective 1 This papsr deals with the imtrodwction nmd fuadamental concepts of Malecmbar badiz ol lile,

Lini Tizprs
I

Femptks

Iesreductios 10 tee molecaies andd melscular peocessos n-Fiiﬁ Cronge L ol Camrald Daogma of b2 Mirs
Life.

Susuepgie il Tunctions of A | Waltes-Crick model, forms of OMA (A B & Z). Frokaryotic
and eukenyotic genoms orpanisatian, Trpes ead fanctions ol RMA (iR MA, IRMA and FREAL

Feauses of DA Replication in prokaryolss, Coirgonenas of replicstion machirery: DA 11 Hrs
polymerese, primiss, paidamenase, Prood of semicossorvolive nange ol TN A peplication

|_Didirestional (204 reglicasinn, Featsres of DA replemion in euknryies

Tramiciapion in prokeross wilh E, Call as model sysiam: Prokaryalis RHA pulymemics, 1l s

wode of sigma Tacior, peometes, bschan|sm of iressconiprion i procenyoles: Initinlics,

clangation and wrmination af A& cheing. mNA processing and pest-imnscriptona

LLULLER

stion - The relstionship besween genes and proluin. e 1ok af B HAS a1 donslaton. LT
mminoacyl 1-RMNA synthelases, indlation, elongation s enminsion of predein sy nibesis in
Daciens mB HA cxpression and pegulaion;

Operon model of pere rogatation, nepstive and
kb B O[MS[Ean,




Mulecutar Basis of Life
Lk

Coiree Code; CTARMICHIP
30 Wrs 2 Hirsfneek)
Credits; 1

Exum Time: 2 flrs

Miarkcs far Major Test (Externnl): 20
Marks fisr Internnl Fanng 10
Tiplad plnrhs: 30

Cibsjective : Hands on knowledge of instrunsents und techaiques uscd In recomiHsant
technobagy

Pructicals

we 30 Hrs

= b Snlety measures and kardling of matnsments in labartory
3 Prepacatien of solubions

3 bselathon al’ DHA from baciernial cells

4 Lsplation of Mazmid DMA,

S.lsnlation of pesaniic DMA [rom planl eells

& Estimation ol NA using dipherylamine reagent

? Estimatian of RMA wsing orcinal reapes,

E Agarese pel electrphanesis of DHA,

#.Preparation of restriction enzyme digesis af DNA samples,
18. Demensiration of Polymemnss Chain Resction

* Ftudents are required to ebinin minimum i i
S pussing marks separntely in practical component and theary &s per the

eooles ﬂu;ggud:

4. L Relissiar B ,
E:'mwn T&"g Aga Bialogy and Genetic Enginvering. Rastogi Publications, Meerit
[ M:.m:lnl| .lprl roal, V. K., Malecufor Bivdage 5, Chard Publizhing, Mew Delhi,
1, nash & Mandal, Subrats, Tecdeok af Molscniar Biology, MeGeaw Hill E T

Course Owloomes ;
A the end af the canrse, the srudpnis wiakitel fre bl §
COM Undersiand the Fundamentsl cance r lar bi i i
i pis ol malecular hindopy, including DNA, RMA, and prodein synthesis, anl their robes in
COL Lesm the mechanisms of gene regulstion, replicats =] proka ikanyn

« Feplication, Manscrption, and transtagion i i
©03 Develnp an understanding of molecular techmiques sach as PCR. DINA m:b.l!ru.'m;gl : Ir:wu biwlt s occlyecg
clomirg, : mbinand DMA ezchaology, and gene
C0d Gain knowledge abaut relalranship befween gene and proiein

Mapping of C0's with M0
CLapMICIIT & C2AMICHILP

POl Po2 FO3 P POs P0G FOT T
Col § 8 M 3 ™ 5 o v
coz 5 5 M 8 M 3 ™ e
O3 5 5 M M M 5 ] b
o4 5 5 M 5 B 5 [ 5

S=Strong, M=Medium, Weowrak

Course Cadey (24VOC04IET
A0 Hirs (2 Hlrsitweek)

Bachelor of Sclence In Lile Scienees
Hiapechnology
Vecationul Course Vi1
Hasie copcenis of Immuonslogy

Adurks for Majer Test {External): 35
Mnrks Tor Indernnl Exam: 15

Crediis: 7
Feam Time; I lirs Total Mlaicka: 50
Moler |t enaminer is required o set (ve guestloms Dm wll, The Do sl guestion will b compalaory onsiading of fve shorl

‘questions covering the eniire sylbaloun eonsistng of 3 marks each. 1o addilion lo this four more guestbons {each guestion may
ke of 2 paris) will be sei corsistimg of bwo quesibons Trumi cach apde, Stidend |s required o attenpd three quesibons la all

seletting ume quenthen from each wnli consisilng of 10 morhs ench I8 niklidom fe caplsary quaestion .

Cbijective : This paper deals with the Introduction pnd fundansental comcepts of lmmunalogy.



Uit Tapus Eemarks

7 | Unil- 1 -Concepts, Cells and Crgans of the lmmene Syslem 15 Hrs
|=pioduction 1o immuniny and its ypes. Anlgen, antigenicity, imeanagenicity, hapon, antibody
{iypes) Celly, segans and mediaters of the imimune sysiem {pimary and sccondary Iymphaid
oepans, lymphoeytes ond cytokines). Introduction o complement components, MHC. Dass
congepts el humbrml sed cell-medsnod immune response.

T] Linit-1l-Wageinalopy and Clinical Inmenology IS5 Hn
Live, killed, snesumied, dwbaii and recambinan vaccines. Fode and peoperties of adjuvanis
Hyhridoms sechmalogy, menoclomal antbmdics and their application in_immunodisgnosis.
Antigen and antibedy mseepglions - precipisiion, agghutinebios, immuse difusion sad ELIEA.
lnroduction 1 ypereen Sdivily e gutoimmyniy

Dusi Cenpepis of Immiinalogy Lok 3

Cowrse Cade: C24YOCTIEF

i Hors (4 Heshweei) Mlarks for Major Test (External): X5
Credits: 2 Maeks for Internnl Exems 15
Eanm Tiees T His Total Marks: $

Oibjective : Hands on knowledge of instruments asd bechniques used in immusslagy
Practicily

1 ABO bisod prouping snd Rh typing.
7. Freqaretion of hiked sean

1 Toasl Levkesyie cousd

4 Dvilferencial lekocyie count

e % RBC countisg utlng & haemocytomeser. A0 Hrs
owidal 1eal

TVDRL @

& Dol ELIEA,

o Radial dmmussdiMusion anafyss
10 e hieriomy Droubile Difusies

* Srudents nre requingd o ebialm minkmum pussimg, malrks separaiely In praciicel compainent snil theary 33 per the
University rules

Boshs Sugpesnd:

|, R, . Yeman, de firodvotion io dmmmnolagy, Merem Pelilishing. Edia
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8- Urdersizedd the fundamental concepis al immunaiogy, mchaling the sinchars asd furction ol the immuse sysiem.
C02- Leam about the tepes off isenunity, simune celts, and epans imeolved in imimee esponses,
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CO4: Gain krowledge abost bnmunological et iqeas such i ELISA, Niow cytemeiry, god wsmswnohloning.
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Objective : This paper denls with the introdusion and fendamental
Remarks

Uit Tapics
|15 Hrs
5 i 1 1ELIRONS
Basies of Basinformatics: Inproduction wo Beainlennatics. Definition, Scope, and Appll i
Einlogical Diaabases aed iheir ypes [Macizotide, Prein, and 5“"-“7'!1” mum]‘_sﬂ!“
Fommats FASTA, GenBank, and EMAL, Sequence Alignment: Bagic Concepls, Mawwise ¥,
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Computational Tooks and Applications; BLAST and FASTA: Tools for Sequence Similasity
Searchis, Masic Concepts of Genomics and Proteomecs Gene and Protenn Stnecture Predictsan,
Basinfonmatics Sollware ond Ovline Tools (NCDI Unifree, PDB) Applications of

Bigm[enmalics i Medicine amd _ﬂ.ﬂnﬂlur:
Fundamentals af Bisinformadics Lab

Cowrsze Code: CHVOCIEIEP

600 Hrs (4 Hralweek) Marks for Major Tesi (Exiernaly: 38

Credig: 2 Marks for Inbernal Exam: [5

Exam Time: I Hrs Toesl Marks: 50

Objective : These practicals are effective in introducing stedents 1o Biom formatics losls
amdl lechmigues.
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Learn how 10 use 5 web beowser eficendy for seeessing ifommpion
Exploring Bolegeal Detzbases by Kavigating NCBE 1o resneve mchestide and

[ I
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i 3. Cemvent DNASpeolem sequences beeween FASTA, GenBank, and EMELL fomssts B0 Hrs
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5 Perforn M5A wsing Clustal Umega

&, Miew I prosein sireciunes usieg PyMOL ar Raspiel

. Use ExPASy toois 1o analyze prodgin finction and propenies.

8 m& open reading frartes (ORFs) ina DA sequence using tve NCBIORE

% Exploring PebMed lor rescarch anicles relaied o bioinformatics applicatices in

medicins ard ogriculmre,
10, Use RMNAf o predicl the seondary soruchse of an RMHA B uence.

* Gtudents afe required to olbdaln mlalmum passing nescks separately In pragticnl com :
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CO1 Understand the fundsmental comcepes ol binimlonmacs, inclisling hiotogscal dmabases, sequence slignsis, and
fompulalsensl ool

C02 Learn about the dilferend applications of bivinfonmatics s geniemics ad prolsomics.



03 Gan knpwledge of sequence andlysis technigues, mclwlmg BLAST, F-"'ETHJTHHHHE and sequence ali g
C04 Apply beoinfrematics toels for genwme annotation, gene expressen snalysis, and malecular docking in h"E atechnelogy and
pharmaceutichl sciences
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A0 Vrs [ Firsfweek) Minrics Tor Bajor Test (Extersalls 35
Credits: 1
Exam Time: T 1irs

Marks Tor Iaternal Exam: 1%

Teiul Marhks; Sk
Mede: The examiner is required 1o 26t Gve questions in all, The Orst guestian will be eompulsory consisting of Mve shert

guestbons covering the entire sy inbas cossisting o 3 marks gach. In sdditbon co this fonr more iwestio e [each qllll'lml'l_ sy
be of 1 puris) will be set consksting of two questions fram each unbl. Siedenst Is required Go stlespt (hree questiond in all
selecting one question frem each wnit consisting of 10 marks each in wddiglen to compulsory question no, 1

Oibjective: This paper deals with 1he introdsetion aad fundsmental concepts of Bisinformatics
1 Links 1 Topics

Remsaiks

1 \ Basics of computer and Diomiormatics: Feedamanial aspecls of comgester aosd Internet in | 15 His
relatiom Ly hisanfammetics, Tatreduetion, History, gorts and Scope, applications and Fimitetions
of Bicanformatics. Biologi=l Calabass (Prirary, Secondey ond Specialined deebase] amd
database management system (relatonal and oboeel oricoed), Informalion Metworks (ERE-
HET, MIC-NET, INFLIBHET)
1]

Computaiwonsl El:n-nrn'n,tt - nermey basics, bDiologecal dend snelysis med  applicatics, | 15 Hms
Intredsaction 1o BOBL Fibe formed, Prolgin bnfoinales Ressues (PR, Parsiss gnd multiple

sequence alignment, Algorithem BLAST, Wariesss of BLAST, FASTA. DATA base searching
waing BLAST and FASTA

Bizdn Tarmaiiss Lab 30 Hirs
Chaurse Code: CIASECIIET
30 Wrw (3 Brwiwerk) Marks For Major Tesd (Exiornal); 12 -
Ciredies: I Minarks Tor [Intermal Exams 10
Exam Time; 2 Fles

Total Markic E5

Cbjective & Hands on knswirdpe of bhasic concepis of Giolafrmatics
Fracibeals

L. Biaie Wieh Mrowsing aeed Search Ergine U
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Blotechealogy
Value Added Comrse [WAC)
Apriculiural Deedecknology

Comrse Code: (CTVACIIGTE
30 Hrs (2 Hrsfweck) Muarks lor Majer Tes! {External): 3%
Credin 2 Marks for lmlernal Exam: 1%

Tatak Marks: 50

Exam Time: 3 Hird .
Mote: The ceaminer Is required fo sel fve questiong n ail The Grst qeestisn will be coimpuliory consistlag of five shar

queslions covering the enfire syllabies consisting of 3 marks gach. In adilition to (ks four mare questlans {each guestian nay
be ol 2 paris) will be s2i comsizling of 1w questions from each unit. Swdend is required to attempl three questions in all
selecling ame muesdinn lrm Faeh wiil enngisting af 10 marks esch in addition o compulsory question ae, 1

Objective : This paper deals with ihe inirsiduciion snd fundamental concepts of agriculivral botechsolegy.
Eemarks

Limig Tapics

1 Introduction io Agriculiural Biotechaolopy. Deliniton, Scope, and Impomarce, Basics nd 15 Hra
Plant Bistechnalogy, Flant Tessue Culbare: Techriques and Applications, Raole of Micobes in
Aprizifiuee (Biofendizers & Baopesiicides) 5

! Genetically ModsFied (GM) Crops: Concepd, Exnmphes, and Benefils, Molzcular Breeding: 15 Hrs
Flarker- Assisued Selection for Crop mprovemend, Biolechnology in Crop Frolecion; Duscase
ared Mest Resistance, Bole of Bistechrology in Soil and Envinonimental Heabth, Future
Prospects ol Agricaliarsl Banlechiodopy

Recomaigided Bouks:

1. LK. Linupda, ﬂmqhm,lﬁﬂ'mm'ﬂpmn Rasingi Puldications, Meenst.
2, HLK, iy, Texbook of iafechmology, Wiley Indsa s, Lid, Hew Delhi
JRCL Dubey, Achvaweed Bivtechnotogy, 5, Chand Publishing, Mew Delli,

Course Oulcomes 2
Al e end gf e course, the studends monld be able fo; i ) i )
CO1 Undersiand the fundamental concepts, principles, and applications of sgriculiaral bisechnobogy #n erop and livestock

FMpmsemani.
€002 Gain knowtedpe of plest tissue culiere, penelic engineering, and molecular breeding techniques for erop enhancement.

€03 Explore i role of béofemilizess, biopesticides, and microbinl ineculants in saitamehle ngriculiure.
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Applied Blology-111
Course Code; (CHAMDBCInET)
3 “T :zzumn} Marks fir Major Test (Exsernat): 38
Creding: Markz for Internal Evam: 15

Exam Time: 2 Hirs Ttal Marks: 50

Djective ; This maper deals with the Introduetion and Tumdnreental concepts of applied bislogy.

Lhair _f-:.pi:; Reesriasky

1 Microbel Technolegy mnd Fermentmiine. Snharrases for feementatinn (g, lruits, dagsy, micy | 15 Hrs
Micraorpanisms used in bevesage Farmestation (yemsl, bacterie), Fermentzsion ooy and
condiliong, Qunlizy Checking Parameters (pH, sloohol esnkent, microbial conEmimation,
eiim y cvabintiv]

| Mushroom Techaology: Edibie Fushrecans, cullivation of daffereng mushronms (Spawn | 15 Hrs
preparalion, composting. cesing, harvesting of Buson Musheyum, Substisie selection, spawn
rerming, fruiting, harvesting of Oyaer Mushosm (Pl fgp ) end Substrmie pesparatios
mnulativn, Guiling Cunleceps miffinaTs,  Matrilongd velue, medicinal properiiss, indussrial

apalications of Delferent Mushrmonss,

Applied Blolagy-11T Lab  ~

Cowrse Codie: CRMDCIONP

3 es (2 Hratweek) Mnrks fr Major Test (Externaly 15
Credits: | Marks far Internal Exam: 16
Exam Time: 2 Hrs Total Marks: 25

Drjective ; Hasds on knowbedpe of basic Binbogy lak, insiremenis and tEchnigues,

Prasifculs

Preperation of potate dextrose apar media,

Orowing bacieris’venst in broth and aEar plascs.
Hands-on tmining on medin powring and inoculsticn,
Setling up & small-scale fermentntion usimg yeas:, 30 His
Estimarion of akcohol

Estrmation of TS5

Demensivation of spawn preduction wehnige:s.
Subsirzle Preparstion for Mushroom Culvetion using stmw, savelusl, or organks
YrlsLE,

Setling up mushroom bags and manicoring growih.
Harvesting and yield of cultiveted musheoesns.

L
=

Uk

® oEMAALL

—~

* Sludents are required te oblaln mlobmwm paseing mneks separabedy in practica] compoient nml theory ns per ile
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Rechelor of Seienee fn Lilke Sciences
Hiotechnobagy
Miscipling Specilic Course (DEC)
Bagics of in vitrs culiure lechinigues
Course Code: (CI4BETSIIT)
A5 Hirs {3 Hirsfweck) Pdnrks for Major Test (External): S0
Credis: 3 Marka for Internad Exam: 20
; Terl Marks: 70

Exam Times .5 Tirs
Male: The cxaminer is requesied to sef nine qeesiins in all, selecting twa from each unit and oo contpulsary question af

short answerfohjective type covering Ibe entire syllnbus. Stwdents will have fo attempt five qeestions in alL incl
questios from esch unit and the compalsory question. Each quesiion cirrics cqual murks. including one

Objective : This paper deals with the theoretlcal aspects of in vigm culture of planis and nalmaks,

[ Unit | Topics ~ e

| Amiimail Cell & Teawe Coltwre! Inreducison, Hisbery, Scope and Applicacions. 17 Hrg
Culivre Media: Media componenis, Seram containing =nd senen s media. Matura] media-

Marmn cdol, biolagical flusds, pesue exiracis Greavth Rcloes, Chemicnlly dfined medin,
balanced salt solutices. Physical requiremenis [or growing avimal cells = cstiure

Compmmation in animal coll cultuncs.

Primary Cedl Culeare sechmiques: Pregaration and sterlizstion of substmies (glass, plastic,
metalz) |zoloton aff tases explanes, dissggnegetion (enzymalic and mechanical
disaggregziion), developmest of prirary culnang gnd eell lings. Secondary Culire,

Organ Cuture: different orgen culisre jechnl ques.

n Flani Tissue Callure. Inereaduction, Concept, Hisiory, Scope mnd Applicaticns . il Kirs

Plant Tizsue Culnwre Laboesory: Layosd, orgenization, eguipments nnd insinmenis

Asepiic Techriques: Geseral fanistion'cheanliness of FTC libomtary and precetions
regerding maindcmance of moplic conddions, YWeshing, drying and slorilizmive of glasswane,
sterlizating off mesdia

Culture Medra: Nuirtioral requsrerments for planl tisses cubiire, s af diferw meidin
cairpaiienis, pland growil regedesors, diTenein culiiee media viz M5 and Whise's nudism

Imawitrr melds fnoplani Nssee culiure: Bxplants, their collvler ':Imrh'lﬂr_iuhl. .
deiTerentration und redilferentiation, cellular lntipoleney, argancgenesis sed sumatic




B embrygeresis. Micrpropagaion, Merlstem culture, Callas &nd sepension caltue
jechniques, Somaclona! variation

Organ oulbene: Anther & Pellen culure, avary, ovile, embeyo and endospermn culturezoneen,
icchnigue, spplizations erd limdlatns,

M Andmnl Dintechsalogy: TT Fire

Traralection ol animal cells. Hybridoma Techielogy. Embeyo tmnsfer technology, Anémal
clasing

Transgenes Arimals; Concep and applicatsons, Production of mnsgenie mice, geat, cow pig,
sheep e, Therapeutic producis through geneiic engineerng - insulin, growih boomaone sic

I Mant Wintechnnlegy: 11 Mrs

Proioplast culture. Prosoplast iselstion, wiabd ity test and iis culiure, Somecic bybridimhos -
protepdast fision techmigues (chemical and electr-fision), sedecson of hyteids, produclion af
syiwmeric and nsymmetric hybaids and cybrids :

Genetic Enginesring in plants: Introduction, Aprobacterfum humefociens medised
sranslonmation. Ti plesmsd. Binary and colmegnate veciors, Trons emalion meshads in plars.

Transgeric Plints; Introduction pnd applications, Production ol inkect resisang, wifud Fesiszant
and herbicide reslstan 1rvsEes iC plants,

Improvwing Fomd quality — it ongl enhancement of planks (Garbotydrates and seed Sompe

proteims).
Daxics of fw wirep culture technigues l:nl
Course Code: CHEBTSP
30 Hirs {2 11 refwerk] Marhs far Major Test {Externalf M
Credlizs: 1 Barkd B Internal Exam: 10
Exnm Time: 1 Hrs Total Kisrkz: 30
Objective 1 Hands a8 experience of i wirs swltare of pland and mrimal gells, tssues and
nrgans
Fraciicals
e I Sewices of contamination sad Sievilizacion echnigues 2 Hirs
T Priseciple and working of Asteclave, Laminar Air Flow Hied, B 0L Incutator

and Hot Adr Ohéii.

I, Prepasasion and Sserilization of plaat tissue cehure media (M5, medium)

2. Calluz culurs,

3, Ireduction of erpanogenesisdiTerentizion through horenanal balences modulatian.

4, Micro progagation throegh Shool Tig Cubnwre, Hodal Culbiee, Axillary hud culbse

5, Angher or Poffen cullure, :

& Plant promplast preparation threegh enzymetic of physical methed and fo perfonn
prompfast vishil ity sest

7, Preparation of Hank's Balanced salt salulion

E. Preparmion of Minimal Esential Growih medium

% Prepaeation of senam

L0, Privmary cell culturefAsamal thisue or organ cubure

11, DHA isalalion from animal tissue

12, Resstving DNA on Agamse Gel

® Bdudents are Foguined 10 obtsln minkmam passing marks ceparniely in pracikcal componest asd (henny me per the
Universlfy rules.

Hooks Seggesied:

Baiechrology: Exganding Hovizons by 18 2 Singh

Elements of Biecechnology by P K Gupts

Asimal Cell Culture by Freshpey

Answa| Cell Culiume pnd Techaningy: The Dagics by Buller
Meilical Mictechnology by Glck, Debevich and Metien.
Fractical Meaued Vol I, Depit. of Biotechnology, 0 € Hiser
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-ourse Code: (CHENTH0IT)

E Bachelor of Science in Life Sciences
Hinfechnalopy
Discipbime Specilic Course (DSC)
Micrabial ﬂ'll:lltl:llnnl-u“'

15 Hirs (3 H rsiweek)

reilits: 3
Zxam Time: 2.5 Hrs
Note: The examiner is requested to set nine questisng in all,

fort nnsweriobjective type covering the entire syliabus, Sludents will ke
juestion from esch unit and (he campiilisry questisn. Eng

Marks for Major Test (Externnlj; 50

Tokal Marks: 70

b question carcies equal marks,

Iejective 1 This paper deals with the thooretical ns pects ef micrabial bistechnolopy.

Marks for Internal Exam: 20

silecling fwo from each wnif and one compulsery question ol
ve 1o altempd five questions in al), including one

LUmid i
. Topecy Remiurks
1 Micrebial Dipsechilegy: Genenal cancept, Hisinry, Scope and Applacations 13 Hirs
Euaniru and Isolation of Microorganisms: Indusinislly imparian microbes, thesr scregning
and isolation, enrichmens cultuze,
Strain impaavernent: Macierial genetics, mutant selectics, fecombingticn, recombinant QM A,
technalogy. Strain preservation snd maintenznce.
Nutrition 2nd cultivation of microoeganisms: Basic nistrition and metabalism, Mural and
Synthetic media.
Seenilimation wehnegques
i Msrabial Fermeniers/Bioreactars; Basic dessgn of fermenters. Physaco-chemical standards 11 Hes
used in biorescion (agitstion, aeration, pH, ., dissalved oxygen oic.).
Types of fermenters- stirmed sk, alghin formenters.
Ff-riu_mal&m bypes = Contineous, Becch cublure, Solid state amd Subsmerged fesmentation
Cruantification of growth, thermodymamics ol growin, effect of diffesent faciors s grovwih
i Process Devidopment ond Downzsrean Processing: Shake Aask Fnmeninisn, sabe ap of the 14 Birs
Frocess, Separation of pankcies, disingrative of colbs, esbinciin, conceniration, parniticagion
and dryini ol the products
Microbinl Produces: Froduction procedures and lechmiues of cerisin imlusrinl prosicss sch
a3 Aleolol. Alcohedic beverage (e ), Ogane scals (b akl), Anlibictics (pemiciliing,
Aumeing stids (plulamic scid), enzyires {proteuse, pnyliss)
Microbaal Foods: Single Cell Protains.
IV Sewage wasie waber treatment; Avrobic and anavrubic digestion. 11 Hrs




[ Bioremedintion. Bisdegradation of « indi
r—‘- Blolesching, Binghs procicsion, enobintic compoumls Biﬂu‘ururmmlmn_lilminlll-lL

pdicrobinl techiology in agriculiure- Boinsestici
\ - seelic £ ;
dizeass contiol, sdvanispes over chemicnl mlm‘:ﬁﬂﬂﬁ:ﬁ;ﬂct SAEOMIa. Rty foe

Mieruhinl Wintechnglogy Lak
Course Code: CIHBRTE0P

1]

Hirs (2 TErafweeh]) Marhs for Major Test {Exteranl]: 20
Credits: 1 Pnrks Tor Internal Exam: 10
Exnm Time: 2 Hes Tutal Marks: S0

:}rl_;j.‘;u"lwt : Hands on experience ol in witre euitiure of plant and snimsl cells, GEses and

Practicals = L

il 1. Growth Curve Study — Bacterin and Yeast 30 Hrs

2 Gpreening of microprgenisms for peoduction of exumos|ular enrymes
5 hdicrobial bomass production

4, Praduction of irdastrial alcohol

&, Production of wine

&. Estimation of alcohol in wine/fermented hrath

7 Estimption of percent 1600 poid in milk and curd.

&, Estimation af beciode i milk sample

9. Production of neetic acidfvinegar

10, Sereening of antibictss producing FRICTOOTERNIHFS,
* Epgdlents Are required 1a abLAEn mininiem passieg mirhs separalely in pracibcal campHHaEnt amd theary B8 e the

Universicy riles.

Books Suggesied:

Bimechnoiogy Expanding Horizons by B [} Singh
t5 of Biotechrology by P K Qupln
pdicrbinl Fanerrhnalngy by Cilazer
Practical Fapmerniatin Tohnofgy by Bl
Principes of Fermentation Technology by Supnbury
Practical pEsnusal Wil J0E, mpil_qiﬂmlzﬂ-nnhm.ﬁl: Hisar

TR

Ceurse (aleamies L
A php gl g e LUEFIE.
Ll Students will grasp

e stulenrs wauhd he ahle bl .

the principles of i, sAEnE and uﬂmi-u_-nm of MiCToanganiHmI.
They will learn how o improve the wild strams for Righer !:n}dum_'nr:,-_

:i::gg Sll.:;;:-lt '.'--':":III| grsland the design, functioning ard hardling _:r'l'dlI_TErﬂﬂ bypas of fermenteds.

04 They will become faimiliar with pmdu-::imnl_'dit‘l‘i'.jrw indusirially Empanient presducis wssag mi

izalation, sxtraction and purification of microkisl producis

ErOoTEAnisE And 2t

Mapping of CO' with PO
CLADBTG0IT & CHBBETGOIF
POl TO? po3 Fod oS P06 POT pos
i |® 5 " s M M " "
cor |8 E M I M M M 4
C03 [§ B M 5 5 M " "
cod § 5 M § M 8 M "
i —

S=girong, M=Medium, Weweek



Buchelor of Sciewe in Life Sciemces

Bistechisnlopy
pdinar Course (VT
Cenetle Engincering
Caurse Code: (CHMICHIT) adarks for Major Test (Externall: 50
A e g ey eniil Marks for Infernal Exam; 20
Lo o Tl Mlurks: 70

[spry guestion ef
selecting twe frnm ench unil and ene comp

ents will huve [ attcinpt five questions in wik including onc
qual iparks

Enaim Time: 1.5 s _
mate: The examsiner s roguested Io sed alne questians in all,

i fwhms, Sm
harl amsweriohjective type envering the entine srl ; |
:_'ﬂ:in:m. frars each wnil and the compulsery question, Each question CArFiES &

Ubjective : This paper desls with the introdsciion and fendamentdl cancepts of Genelic Engineering

Dan | Tapics I Hewran ]|
1 Genetic Engimeonng Bikeics - Overview of recombinant DNA iechnology, Lsolstion and I Hrs
perificasion of genomic DNA and Masmid DRA, Engymes used i genetic englintenng.
Rermctaan endonucheases « Clesification, nomsenclzture and propeics. Beanchaon majpag.
CHA palymemse-d. Potyrucheotids kmise, Temainl micotile ansferaze, Alkaline
phessphatage, Reverse transenptase, 51 nochease, DMA Ligases and Ngation of Fareign DMNA to
wilnrs - eahesive and blunt end methods.
I Veciors « Sallient Teabsres of cloning vector: Typn of glonesg veciors - plesmeds, eanrmids, I'l Hrs
phapes (lembda and M5 phage vecters), Becterial Anificial Chromosomes {BACS),
east Anificial chremosomes (YACs). Expressinn vectors. Techniques of gene ransfer -
e prmaion, Fissleelion, micro-mgection, electraporation, silicon carbide fiber method.
Ligesore-medated Ciene transfar (lipofection). Bialists: Transforation (Geee gun method),
a1} Eelection of Recombinest eelly eller Geno sransler = Sclection af =DM A dones and (Bair 11 His
i BEpIE s, h-'llrl-:rr gunes and reponer genes, Colony hydbwidization
Fluorescent is-sins hylovidizatien, Falyinemse Chain Reacokon and ity spolications. Real-Time
PCE. Beverse Transcription FCE INA micnsaresy echnolopy.
(LY Resiriciion digestion and ils applications. bviroducion 10 Gesaess o ibng echaalagy — 1T Hrs
CRESPR & Cas®, Applennois ol gesctic enginevhng in agricufines, uiline mﬂclllljl}"
medicine and indusiry. Salety concerns of geseiic ssadefication.
reneli Epgingering Lak
Comrse Codes CHMICHIT
3% Hrs {2 Hrstveek) Mlarks for Alajor Tesl (Exteraal) 20
Credits: i Marky s Infermal Exam: Bik
Ezam Thner 2 lirs Toml Mar ks 30
ihjeciive 1 Hamds on Eeewdedge of beciruments sl bechinbpues sl is geneiic
enginerring.
Praciicals
1. Toual Bengmic DA isalsiice from plaasis
2:Tola! penomic DA isolation from bacieria
3. Apaross Gezl Elecirophoresis of plast and hacserial LIMA.
W 4. Isolwthon of plasmid QWA from EColl and i3 quakicy deisminsbos
by ageroac pod clocirophoroms, H Ha
4. To perfaren Resivigiaen digemes of gévia A sample
6. Agaroms pal elecorophoresic of rastraztinn dipesis aod their $ize aslimation wang
DA laddar,
7. Teangfe matices of compebant ceffs ([vmansiraion)
2. M'olymerase Chaln Reasrien (Desuniiraien)
9. Soealeim Aloliisg tochnigue {Demonsiraian].
I Vi o pesren linge scale Ddaleelinadngy Rharmasy

= Sludents wrr reywired io olisks milnimum psissbog marks sepamiicly b priciicel compenest anl theery ax pae the
Ulmiversity redes.

Izaks E-u_'ulﬂd:
1. 5B Prinirss & IR Trginan, friocisen of Geor st one Geavmeen, Maras Pablishing D, Few Desa
1. T Brows, Ciese Claniag s D0 docfianr dn ffroueeria, Wiley Db [V, B, Mevw Lialbl



3, RK. Gupla, Mofeewar Sialogy avd Genstic Engimeering, Rastogi "Ll:lllt.llh.-q e

4 R.C. Dubey, Advances' Biovechnalogy, 5. Chand Publishing, New Deitd

Courie Dutromes !
Ar the end ol the course, the stndenrs sandd e shle -
COI Understand the Fundamesaal principles and wech
bioscchnokagy, mithes af secombinass A technolugy and telr appficatisas in
02 Lewin sl dilTarem cloming vectors

. « BENE transfer lechnmsyes, s alacu : . ;
€03 Gnin knowledge of pere expression sysiems, recambisam prosein wﬁmﬂﬂ“*’“ 1D ISR e § heeding
iy, v ind ihess applications |n medizine gad

Mapping of C0's with PO
CTAMICGT & CLIMICGLIP

| o ras ro3 4 oS FOE FOT o
[ Coi 2 § M 5 M M M "
A § § M M M M M [
c03 5 s M 5 5 ] M M
ol 5 5 ] 5 [T 3 l M ™

=Rrang, b=Medieny, Wayesi

Bachelor of Sciesee in Lile Sclences
Bistechnology
Varmtiamal Course (VO]

industrinl Bielechnology

0 Code:; CLAVOOBEIET
:l:iT:ﬂ IIrH'\-r-I.‘tr k) wlarks For Finjer Test (Exter=alls 35
Credilg: 2 Marks fer Infernal Examd 15

Exam Time: 1 Hrs Total Marks: 50
rh:l;mﬂlmintri: required 1o set five quesiions in ali The fiesl gaesilon will be compuliory eonsisding of fve sbort

loss covering the entire syiinbes cansisiing of 3 marks esch. bn nddillas b9 this laur nare questions (méh qesstion may
::ﬁi .::_:_;f“ sl coasisting of two questions from cach wail, Stedeut s required to atlempd thees geestions in a2l
selecting one qeestlon from sich wnit consisting of 10 marks esch in addilion o compaliery questios no. |

Ojective : This pger deals with the introd scEen psd fendamesial copcept of Industrial belechnalegy,

Lind#t Tepe:s Hemnaris
1 Linie: I 15 His

Fundsmentsls of Industrial Blotechnology: Definitons, Scope sad Applicetions of

[mdusteiel Biotechnology, Microbis] Siralng dnd their smps oiersets methods, Fermentalss,

Sefection, Isolalion, s=d Maimenanse of industrislly Fmpoanss microbes, Bamic Conceps of

Upstressm and Downsteeam Processing, Producion, hn_irrnui-:-n.md Applications of

i ral En 1, T [ il ion ol Bfaiods,

Unit-11 15 Fra

Industrlal Apglications of Basiechnoiogy: Production of Primary and Secondary Metoboliles
{Ethasal, Amisatics, Vilaming), Micrabial Bulechnology in Food ond Deiry Indusires.

Waste Trearment and Bioremediation, Biniechnology in Blephanraceuticals, sd Thempuie
Protzing, Recess Trends in Ipdusisial Beocechoalogy.
Induzirisl Ringechealogy Lab

| Course Cade; CL4VOCOGIBP

@il Hrs (4 Hirsweek) Marks for Major Test (Externnl) 13
Credits; 2 Minrks for Istersnl Exnms 15
Espm Time: 3 1Irn Tirtnl Dlarks; 50

O jeciive 1 These pracibenls wre effective n fetreducing students to the fools, technlgses
und metheds of industriad hintecheslegy




Practicals

{roim soil and water by serial dilution method

paciena
soll, water, rolien

fsplation and punlicanon ol
Isolation of indusirially unporiatl microorganisms forim

fruitsvepetables elc.
Earichment methad of microbial SCreening.

: pclic ik

&0 Hrs

Ve 3
4. Production of ethanol

5. Antinatic scraciing

6. Toscreen microbes for enzyine production {e.g., amylase or protease).
7.  Production of probiotics

8. To study different types of bioreactors end their companents.

0. Todetect the presence of lactic acid bactera in yogurt of curd,

10, To observe microbial degradation of pollutants in wastewater samples.

* Smdents are required 1o oblain minimum passing marks separately in practical component and theory as per the
University rules.

Books Suggested:

1, Das, [I:. & Pandit, 5., ladeartal Brovechaology, CRO Press, Boca Raton,
i. .‘Erhw.: rl.;l"., Inchesreiod Bioteclmology, Gyan Mublishang House, New Diclhi
. Yadav, M., Kumar, ¥.. & Schraw i " :
3, Tud rawal, M., fndnurtal Biovechmolog: Plom Systems, Resonrces and Products, De Gruyter,
4. Behera, L K., Concepival Develapment af fndusiria ; i
ey e CRIEG Amstcfdam. 1) rial Biotechnology for Commercial Production of Vaceines and

Course Dutcomes ;
Al the end of the course, the stadents would be nble fo:
:‘:l::;: E&Tﬁﬂ;:?ﬁﬂﬁ:ﬁtsﬁ IICL;F_ﬂ 1;:Ir l'!iurifﬂnrma_.li::_h the given format
Ci02 Describe the role nrmiﬂwﬁ:il;ﬂ:l::; E;";":::::;:;f:ﬁﬂlﬂﬂ%Il:f:tir:duumn nets POAELE
Eg: gvrt:II}lzc l;nnnnutmn technigues, bjnr_mmli_ and process aptimization fof large-scale producti
uase the production and commercial upplicasns of biofuels, bivplastcs, pharmaceuticals |:$ food biotechnal
' mology,

Mapping of CO's with PO's
2VOCOGIET & 24VOCHGIEP

(il POz ] P4 FOS T G -
o 5 | 5 5 5 5 - £
02 | 5 | 5 5 5 . -
e i L M 8 5 § M
o M " e 5 3 3 M :

S=Strong, M=Medium, W=weak



Tioremediation. Bicdepradation of xenobiotic com
I]il)'l!l‘hi“E- ﬂ'iﬂgii- Fﬂdm!ﬂ'ﬂ

pounts, Biolenna formatinn, Divimining,

picrobial technolepy in agriculture Miolmsecticides, Biohesbicides, Blocomral
disease control, atvintages aver cheinbcal methods. Binfertilizers PN Sgznda fior

Microtinl Riatechnalogy Lak

Course Code: CHBRTSIE
30 s (2 Tirshweek) Marha for Mnjor Test {Exiernnl} 20
Credits: 1 Marks fur Infernal Exnm: 10
Exim Time: 2 Hrs Tistal Murks: 30
Objective : Hanils on expertence of in wWire cublure of plast nnd anlmal cells, tlssaes ans
Organs.
Practicals
v I, Growsh Cusrve Study — Bacteris and Yeast, H b

2. Sereening of microorganisms for production of extmcellular enzymes
3, Microhblal biomass production

4. Productian of indusirial aleehsl

5, Praduction ol wins

& Estimation of alcohal in wins/fermented broth

7. Estimation of percent lactic acid in milk and curd.

&. Estimation of lactose in milk sample

g, Production of acelic acidivimegnr .

10 Sereening of antibtic producing micronrgenisms -
= Spadents nre required Lo ohtnin minimum passieg marks separs

University riles.

y in praciical compongnt and thenry a5 per the

fooks Suggested:

ipeech i ¥ [» Bimgh
P palogy: Expending Henzons by D
:Elumtﬂl-i of Biotechnodopy by P K Gupta
hlicrohial fioiechrnlogy by Olnze ol
Praciical Fermenition Technology by Mok
inciples of Fermnaatioh Technology by Sianbury -—
;Elwﬂ pdanual Wol 11, Depit af Bistechnology, O Br

B e e

Cinirse QuslEnmes x wauld e abie fa ) . _
oo Soudenes will 99 e prncpls f sision, i i e

GRS ' he wild saraires Gor higher | ity

€02 They will learh e ?gﬂmm jisnetioning and Bandling of different fypes of fermenters. b=~
CO3 Students will m’ﬁﬁ, with production of different indusirially imparast products using micreonga
Eﬂ“!;:;:’imm“w": crion and parification opf miczohikl produsis,

Mapphng of COs with I'0's

CTABETENT & C4BETLIN
FOI ro1 P03 (] ros P0G FOT 1]
oo 5 ] ] 5 (] ] Bl M
O [3 ] (] M ] ] Ll M
co) B 3 M 5 i M M M i
cod B 5 M 3 o G M o i

S=Eirong, MeMedipm, Weweak




Bachchar of Science Im LAl SciRmees
Iiintechnalogy
Minar Cnwrsc (I
{zeneilc Engineering
pdurks for Major Tesl (Ex Lernal

Cowrve Codes (CRAMICENT)
Marks for Internal Exam: P11

45 His (3 Hrsfaeek)
S e Tistal Mlarks: TH
it pnd pie compulsory queesibon al

Exnm Tinsez 1.5 Prs = hi wim
. £ i ey Trppn EAC
B Theaimeinit W el D !'ll-ru:ui: ‘!!I:lzlllll:l::l::“wllltnﬂ to attempt five questions bn ull, inclutdling nne

shirt ansnerinbjective tyje covesieg the entire 8 i
quiesaban from cach wnit and the com palsery question. Ench guestion carrics cqual mA

(bjective : This paper leals with the introduction nnd fundamental concepts of Genctic Engincering

Hemaks

Unit | Topsts

1 Geretic Engimesning Basics » Overview of recombisant DMHA ezehralegy. [salation asd
puirificmion of genesnbe THYA and Plasmid DiiA, Enzyres used in genetic :ng_;lrl-!:tlmi )
Hesirsct iom endonisclanses - Clatsification, nomenclatisre and properies. Reariction FApnE-
DA potymerase-l Polynscheotide kingss, Termiral pruchentide sransferase, Alkaling
pirsphatise, Reverse transcrigase, §1 nuclease, DNA Ligases and |igatian af Foreign DHA 12
wechars « eahesive and Bluni end methods.

12 Hrs

1 Veciors « Salient features of cloming wectons Tyjes of clonkng vecions - plasmids, cusmids, 1} Hrs

pikpes (lambds and M1 3 phage veciors), Bactesial Astilicial Chromasumes (BACs),

Yeam Anificial chromosomes (YACs) Expression vectons Technigues of pene transles -
tramsformation tansfection, micr-injection, eleciroparstion, siticon carbide fiber methad.
Lipesome-medisted Gene translies [Ipofection), Blolisic Transforration {Gene gun method).

i Selection of Recombinant cells afler Gone tramaler.- Selection of -DNA clones and their 1§ Hrs
expression, Marker genes and reporicr genes. Calony hybridizsticn

Fluarescent in-sit hybridiation. Pelymerass Chaim Reaction and f1s applicatsans. Real-Time
PCR. Reverse Tramgeripiann PCR. DA microarmay echnolegy.

v Resirection digestion and its applicationa lmiroductson ip Genoime editing technology — 11 Hrs
CRISPR ! Cas®. Applicstions of genstic engiseering o sgnculiuee, animal huskardry,
meedicme and ircusiry. Safety comserms ol gesesic modilication.

Genelic Engintering Lab

Coiirse Code: CHEMICHLIP

30 Hrs (3 Thrsfoeek) Marks lor Major Test (External): T

Credits: 1 Marks for Indernal Expm: 10

Exumn Timie: 2 Hrs TFotal Marks: 30

Objective 1 Hands on knondedge of instraments and techalgues used in gesetic
Cngineering.

PMraciicals

I, “Total genmmic DMA solaion frem plants,

2 Tousl genomic DMA salation liem Dactena.

3. Aparose Gel Elsctrophoresis of plant and bacteral DA,

& Isolation of plasmid DNA from E.Coli end its quality determmation o
by agarose gl electmplsireses,

4 To perform Resiriction digestion af given DNA saimfle,

6. Aparose pel electrophoresis of nesiriction digests and iheir size estmatios usng
WA ladder,

7 Transfonation of competant calls {Demansimtion).

§. Palymersse Chain Reuctiun {Deiwisiration).

4. Southem Blotting techaique (Domensiration].

[0, Wigit 1o nearest farge scale Biosechnology Ieboratory ]

cal campnnent inil theory us per the

'I.I'l

* Spudents are required 1o obealn minimum passing minpks separdely bn practi
Unfversiry rubes,

Dooks Sepgesied:
I &0 Primrose & TLM., Twyman, Principles af Gene Manipularion el Genosiles, Marosa Pubdishing House, Mew Dellv

2 TA. Brown, Gene Claming and DNA Amalysiz: An haducrian, Wiley tilin Put. Lid,, Mew Defha.
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Voealbsnal Cowrse (VOO

Indusirial Biotechnobogy

Course Codle: CRAVOO0E1ET

30 Mrs {2 Hrahweek) Mnrks far Major Test (Exiernalyr 3%
Credits: 2 Marks for Indernal Exam: 15
Exam Time: 2 Hrs

Talal Marks: 50
Mote: The examiner is ﬂanrld to sei five questions in wil. The first question will be compulsory consisting of five short

questinns covering the entire syllabus esndisting e 3 marks each. In addition fo this feur more questions (exch question may
be of 2 parts) will be el consisting of fwe questions frons ench unlt, Student is required 0 attemp three questioss in 2l
5||““|=q.nrg question fram each anil consisting & 14 macks ¢ach in additien to compulasry fuestion no. |

Oibjective : This paper deals with the introdustion and Fundamentsl coscepis of industrisl Biotechnobopy,

[ Urit Tapics Hemisks

: Unki- 1 15 Hrs

trial Blstechmobagy: Definitions, Scope and Apptications of
ﬁ-d;:f;ﬂ:;;_f Mictotinl Straing and theis improvements mekods, Fermenation,
'“'“"“‘Lim tsglasion, and Maintenance of industrisfly important mizrobes, Bosic Concepts of
ﬁ;‘ eam and Downstream Processing, Production, Purificatios, amd Anplications of
L E " Design, ard rilion af Bioreacingg.
- Indhastrin] EREYIRE Unit-11

15 Hry

Industrinl Applications ef Riotechwolegy: Productson of Primary and Secondery Metabolives
{Ethanol, Aniibiotics, Viamins), Micrabial Riotechnobogy m Food and Dairy Indusiies,
wasse Trestment and Bicremedabion, Buotechnobogy in Biophannceuticals, aid Therapsutic
Prodeirss, Recent Trends n Indusitial Baatechnology.

Indusirial Biotechmalogy Lab

Course Code: CT4VOCOOGIHP

& Hrs (4 Hrafweek) Munrks for Major Test (External): 35
Credis: 1 Minrks for lintermnl Exany 15
Fasm Time: 2 Hre Tidnl Marks: 50

Qbjeciive ¢ These praciicals wre effective In Imrodueing studenis to the teok, technigwes
wnd methods sl indesirial blutech mology
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Mrafiicals

l.
2.
h S
i,
5
6.
T
8.
9

10,

Esokation sl purificntson uf b
bsnbaticn of indastrially imporant microorgenizsns fofm
Frailstvegeialbes eic

Enrichment methad al sicralial soreening

Meoduetion af ¢thrmal

Antiliatic screening,

T sereen microbes for enzyme production (g, nmylase or prolease)
Prodduction of probiotics,

T stunly dilleres types of beareactors and el companents

T chetet the presence of Tactic soid baciesa in yogun or gierd

Ta cheerve mienabial degrdation aof pallulanis [n wasiewater samples,

lerin frown sul wnd wasten Ly sexial didudion methed
gl wealer, molken

60 s

* Btwileals mre required to obiain minimam manrhs sepurately i eticil con 1 aml theory Bs per ihe
University rudes, s o e ey

Dowha Suppested:

I. Dns, O, & Prsdil, 5., St Higeechnatopy E.E'J: Press. Boca Ralon
2, Shasiri, V. fecfusiria) Biotechwalogy, Gyen Publishing Howuse, New Delki

3. Vwdav, ML, Kuenar, V_ & Selurswal, M., facfusirial Béareckeolame Plant Speiems, Resowrces and Prodvers, D Gi iiyler,

Berl=

4. Behera, B K., Cewmceptual Devel,
vl oramemd

wiea's, Blsevier, Amslerdam,

Coorse Cibcomes &

Al e end of the course, the Sedenss waiifn' Be ably fa;

ggfaEr:w_ E;:H! ﬂfﬂ'ﬂ [l:.‘Plir_:‘p For Blolnfzrmatics i the gven formar
plaan the pring 2ol applizations of indsirial bieteshnology in the production of Big<ba prod

02 Deserine the rale of microorgnnisms amd tnzymes in indusirial binpruntsrm e o

C03 Aralyre [ermentstion Iechmigues, bianeg
Cild Evalusis the productics sad commercial

Mapping of CO's with PO

2AVOCDGIET & ZAVDCIGIEP

clors, and process optimdantion faf large-scale production
epchlioes uf biuluels, biophastics, phamnscewtionls, and fod biotechnology

of tmelusirial Binteckmalogy for Commerzial Prodverion of Vaccimes and
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