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DEPARTMENT OF BIOTECHNOLOGY, 1GU UNIVERSITY, MEERPUR
Scheme of Examination for Under-Graduate Program
Under Multiple Entey-Exit, Internship and CBOS-LOCE in accordance to NEP-2020
woefl 2024225 (In phased manner)

Subject: Biotechnology

1" YEAR: SEMESTER-1

Applicablo : . < Nomenclature of G Hours/ | Internal | External | Total Exam
; .L':-Iw:m‘ Course Coupee Code Conrse Credits Week marks Muarks Marks | Duration
CC-1 Introduction of . " :
Scheme . Biotechnoloy 3 3 20 50 0 3 hrs
AB & C MCC-1 2414 5RBTY-101 L24
4 credits Pracucal | 2 10 20 A0 4 hes
) Basies ot ; :
‘:‘chﬂl‘“‘ MOC2 A LAS Y- 102 [Biomolecules 3 3 20 50 70 3 hrs
Wy 9 :
i 4 credits Practical | 2 10 20 0 4 hrs
" Laboratory .
‘\\ﬁ::“&wu Ce-M1 24 LAS-RTY-103 | Vechniques & Practices | ! 10 0 30 3 hrs,
] 2 1::‘(‘d|ln Practical | » 5 15 20 o hrs.
Scheme MDC-1 Rasic I_!i})lrjgy-l ) . 7.3 — _.! C__ | I;ﬁ# ) N_ | _S,”_, ) __3 s, N
Ay B C&D 3 eredits Practical 1 2 5 20 28 4 hrs,
Scheme COMIE. | meun 2usiiatia e By i S ey N
C only 4lcvedlts I rumi\mlnhlt. CC-MI1 o4 thflilx ‘L‘,l“.l Nl,l;
?:ﬁ:ﬂm From Available pool of AEC-1 of 2 credits as per NEP
Ncheme SEC- : QRS y
v i ailable SEC- 3 ore x per NEP
AB&C 3 credits From Available pool of SEC-1 of 3 credits as per NEL
;,::\rfv;!;lu. From /\vuiluhlf' 7|10_0| f)l' ZA("- '4"'. 2 credits as per NEP

CC: Core Course
NMDC: Multidisciplinary Course
SEC: Skill Enhancement Course

/)/

CC-M: Minor Course
ABC: Ability Enhancement Course
VAC: Value Added Conrse

e




DEPARTMENT OF BIOTECHNOLOGY. IGU UNIVERSITY, MEERPUR
Scheme of Examination for Under-Graduate Program
Under Multiple Entry-Exit, Internship and CBCS-LOCF in accordance to NEP-2020
w.e.f. 2024-25 (In phased manner)

Subject: Biotechnology

1* YEAR: SEMESTER-II

5 < e E—— L
[
i . ~ Nomenclatare of ~ : Hours/ | Internal | External T(mxl Exam
.-\gg:‘lec:‘!;le i Course i Course Code (Tuun;: ® Credits | ‘yyeek ‘marks Marks \» Marks | Duration
= 1 — . I'S g -
' Scheme CC-2 MCC-3 ! T General k'llcl’()blﬁg)' 3 _? 20 5 70 | 3 hr\
A B&C 4 credits | Practical 1 2 10 2 30 | 4 hrs
L Diagnostic Laboratory 2 70 \ 2 have
| Schieowe B L 2414.5-BTY-202 | Techniques 2 ? = l A
| o | 4 credits Practical 1 2 10 20 | 30 | anms
= | . | — ] L4
! Introduction of
|'s 1 10 20 30 .
[ ich;lzen l CC-M2 | 241L4.5-BTY-203 Biological Chemisuy : 1 \ 3 hrs.
r A.B & | 2 credits ‘ Practical 1 2 s 15 ! 20 | 4 hrs
) Scheme MDC-2 Basic Biology-11 2 2 | 15 35 \ 50 \ 3 brs.
| A.B.C&D | 3credits Practical i % | 5 [ 20 | 25 | aws
Scheme Internship® 5 " 2 <
24 L4.5- =208 = 3 G o
A.B.&C “ 1its) 4 L4.5-BTY-205 Internship of 4 credits of 4-6 weeks duration
Scheme CcC-M2 e oy it " A
i -M2 s as per NE
| C only A oiedits From Available CC-M2 of 4 credits as per NEP
:fc"%u From Available pool of AEC-2 of 2 credits as per NEP
.icﬁ;l;ec giﬁi “ Erom Available pool of SEC-2 of 3 credits as per NEP
’) ;Ac.l;i"ts From Available pool of VAC-2 of 2 credits as per NEP

CC: Core Course
AMDC: Multidisciplinary Course

SEC: Skill Enhancement Course

DSEC: Discipline Skill Enhancement Course

“Appllmble for thme atudems who wish to exit aﬂcr 2" semester

CC-M: Minor Course
AEC: Ability Enhancement Course
VAC: Value Added Course

o= i . v =

Note: UG Cennuate in Llfe Sc iences (with credits 52)/ Biotechnology (with 48 Credits) will be pmvxdcd if <|udcm want o exn .\Iter 3
Semester, on submitting 3-6 weeks Internship Report (4 Credits).




DEPARTMENT OF BIOTECHNOLOGY, 1IGU UNIVERSITY, MEERPUR

Scheme of Examination for Under-Graduate Program

Under Multiple Entry-Exit, Internship and CBCS-LOCKEF in accordance to NEP-2020
w.e.fL 2024225 (In phased manner)

Subject: Biotechnology

20 YEAR: SEMESTER-ITI |
seable " Nomenclature of Hours/ Internal | External | Total Exam
Applicable ~ o se C o “edi
g(l?)ht‘llll‘ Sontes | AS0arN Corls Course Crelits Week muarks Marks | Marks | Duration |
scheme | €€3 Cell Biology 3 3 20 so | 70 3
\”"';"\“; MCC-4 24 LS.O-BTY-301 ——— — 1 At
e D E 4 credits Practical | 2 10 20 | 3 4 hrs |
A " e |
Scheme MCC-2 Basics of Biomolecules 3 3 20 50 1 70 3 hrs.
24 L1S-BTY-102 | ——— D = - S el - N
B only 4 credits Practical 1 2 10 20 | 30 4 hrs. ‘
shcas. | MBS Basic Biology-111 2 2 s 33| s0 3hes. |
AB,C&D | 3credits Practical 1 2 5 0 | 25 Ahrs. |
\
Scheme | MCC-5 Genetics 3 3 20 so | 70 ihes. |
. C i 24 LS.0-BTY-3 3
B & 4 credits At BTY-302 I pryctical | a 10 20 | 30 \ 4 hrs.
~ Scheme | CC-M3 ailable CC-M3 of 4 credi B ]
A&RC & coedite From Available CC-M3 of 4 credits as per NEP \
Scheme | CC-M3(V) _ ) . '
B only & credits From Available pool of VOC-1 of 4 credits as per NEP 1
AEC-3 ; ; i ey e e e NP
Balaie 2 eredien From Available pool of AEC-3 of 2 credits as per NEI |
B AB&C ::Eﬁ;;‘its Iimm Available pool of SEC-3 of 3 crcdits_u_s per NEP \
Scheme | VAC-3 From Available pool of VAC-3 of 2 credits as per NEP ‘
C only 2 credits ey J——

CC: Core Course
MDC: Multidisciplinary Course
SEC: Skill Enhancement Course

CC-M: Minor (Vocational)
AEC: Ability Enhancement Course

Tega

-

VAC: Value Added Course

hee
i

el LI PG & oo



DEPARTMENT OF BIOTECHNOLOGY, IGU UNIVERSITY, MEERPUR

Under Multiple Entry-Exit,

Scheme of Examination for Under-Graduate Program

w.ef. 202425 (In phased manner)
Subject: Biotechnology

Internship and CBCS-LOCK in accordance to NEP-

2020

27 YEAR: SEMESTER-IV _\
Applicable . y - . ‘e Hours/ | Internal | External | Total | Exam
s gghcmc Conrse Course Code Nomenclature of Course | Credits Week ‘l aa ‘I Naaks Mnrks\ Deredion l‘
Recombinant DNA P | 5 \
Scheme CC-4 MCC-6 Technalogy- 3 | 28 3 s
y 24 LS.O-BTY-401 |- Vechnology-l A e - ,
| AB&C 4 credids Practical 2 lw 20 Ahes. |
- = |
\ o )
Sch *C- Bioinformatics-1 3 50 Ahrs. |
, gy r;fd:w 24 15.0-BTY-402 e - - .
B&C Practical 2 4hrs.
| Scheme MCC-8 Metabolism 3
7 . 24 L5.0-BTY-403
B&C 4 credits Practical 2
IPR. Biosalety and 3
Biocethic i
DSE-1 24 L5.0-BTY-404 | 21060l
4 credits Practical l | 1 2
Schrn}e Foundations of Forensic 3 1
B&C (Sclect anyone) | 54y 5.pTY-405 | Biowchnology 3 : s |
Practical | ‘ :
Scheme Internship® 5 y — ; ‘
AB&C (4 credits) 24 L5.0-BTY-406 “Internship of 4 credits of 4.6 weeks duration \1
CC-M4 (V) From Available pool of CC-M4(V) of 4 credits as per NEP \
3 4 credits e s — A T —— =
Scheme EC-4
AB&C |A¥= From Available pool of AEC-3 of 2 credits as per NEP
2 credits
Scheme VAC-4 : G r |
Available pool of VAC-4 of 2 credits a r NEP
Coaly 2 credits From Available pool O of 2 credits as pe
i”':';‘" ;’c"r‘;d::u From Available pool of VAC-3 of 2 credits as per NEP

CC: Core Course

MDC: Multidisciplinary Course
SEC: Skill Enhancement Course
DSE: Discipline Specific Elective course

Note: UG Diplomain Life Scie

CC-M(V): Minor (Vocational)

AEC: Ability Enhancement Course
VAC: Value Added Course

nees (with credits 96)/ Biotechnology (with 94 Credits) will be provided, if student want to exit after 4" Semester on
submilting the 4-6 weeks Internship Report (4 Credits).

P

=



DEPARTMENT OF BIOTECHNOLOGY, IGU UNIVERSITY, MEERPUR

Under Multiple Entry-Exit, Internship and CBCS-LOCF in accordance to NEP-2020

Scheme of Examination for Under-Graduate Program

w.e.f. 2024-25 (In phased manner)
Suhject: Biotechnology

|

r 3" YEAR: SEMESTER-V {
| . i l 1 |
Applicable \ Nomenclature of . .. | Hours/ | Internal |External | Tota Exam |
Scheme Couie Conerae Code Course ‘ Credits | “yweek | marks | Marks l Marks | Duration |
et MCCo PP T 2 e N 30 ) A |
:" A | 4 credits Practical : I 2 1o 0 | 30 )| 4 hry |
Scheme MCC-10 B Molecular Genetics | 3 3 w0 50 70 3hrs. |
B&C 4 credits DTS | Practical Lo 2 10 0 | 30 | 4hes
. Fundamentals of [ 2 2 20 0 | 70 3 hrs
?si: ‘ 2415.5-BTY-503 | Enzymology | AN :
Scheme credits Practical | | 2 10 20 {30 | dbs |
B&d Select one I Food Biotechnology | 3 3 20 50 | 70 1 Shes. |
g T | Pracucat Lo 2 10 0 | 30 | 4bs |
[ Eoundulions of 58 ) = |
g g 3 3 A S0 0 | 3hs.
- | 24155-BTY-505 | Eogton " ™ ' : ' o
Scheme 4 credits Practical | 2 10 20 | 30 | 4hrs. |
B&C Foundations of Nano- | 2 - | {
Select one 24 L5.5-BTY-506 Biotechnology | 3 * 20 30 | 70 Il 3 s, = |
. - & e & — T 1
Option Practical Lo 2 10 20 | 30 | 4 |
Scheme Internship® '
g e 24 L5.5-BTY-507 “If not done in 11 and 1V semester ]
Sche M5 (V)| : : i
td;u(t’lc fccn.:h’t.: 4 From Available pool of VOC-1of 4 credits as per NEP

CC: Core Course

MDC: Multidisciplinary Course
SEC: Skill Enhancement Course

DSE: Discipline Skill Elective Course

g

CC-M (Vy: Minor (Vocational)
AEC: Ability Enhancement Course
VAC: Value Added Course

T (o7



DEPARTMENT OF BIOTECHNOLOGY. IGU UNIVERSITY, MEERPUR
Scheme of Examination for Under-Graduate Program
Under Multiple Entry-Exit, lnlernshlp and CBUS-LOCEF in accordance to NEP-2020
wel. 2 25 (In phased manner)
Snbjut Biotcchnologv

3™ VEAR: \\h\iFSTER Vi

&\E Dlsdplhea&ﬂﬂetdw(:m

\ote B:nbclot s dcgwe in Life Sciences/ Bum will be a\\m\k\i nl stdent want to exit after 6th \cmc:.mr

"
=t LW

Applicable ] =
o Course Course Code | Nomendlature of Cours Houry/ | Internal | External Total Exam |
Scheme et i ture of Course | Credils | week | marks Marks | Marks | Duration
.\ g !\l("(\ll anss BTY-601 Microbial Technology 3 3 20 S0 70 3 hrs.
i iaads 4 credits Practical 1 2 10 20 30 4 hes.
m‘w ‘ :wc 12 2 LS SBTY-60> LBioanalvtical Technigues 3 3 20 50 70 | 3hes
e — tredis | Practical 1 2 10 20 x 30 4 hrs.
. DSE-4 | 24 LSSBTY-s03 [ Medical Mictobiology 3 3 20 | 50 70 3 hrs
} .| 4credits : Practical 1 2 [V 20 30 4 hrs
B&C ‘ m 24 LS SBTY-604 Madical Biotechnology l 3 3 20 . 30 70 3 hrs.
| Pracucal | 1 2 10 20 30 4 hrs.
- DSE-3 —— Biostatistics | 3 30 S0 , 30| 3bm.
Scheme | 4credis | SALSBTY-605 [ ecacal - 3 10 0 3 T,
B C Select one & Bio-enureprencurship 3 3 20 | 30 70 3 hrs.
23 LS.S-BTY- :
| _— Option . ] Practical | 1 2 10 | 20 30 4 hrs.
‘\'“'!""_! 3 ‘4\11_ From Available CC-M6 of 4 credits as per NEP
m  COMIOV) | From Available pool VOC-3 of 4 credins as per NEP
:ehu:e ‘ SE-MS(V\ From Available pool of VOC-3 of 4 credits as per NEP
4 onity | redits
o |5 From Available pool of VOC-3 of 4 credits as per NEP
culy credits
el s, From Available pool of SEC- of 2 credits as per NEP
CC: Core Course CC-M(V ) Minor (Vocational)
MDC: Multidisciplinary Course AEC: Ability Enhancement Course
SEC: Skill Enhancement Course VAC: Value added Course



DEPARTMENT OF BIOTECHNOLOGY, 1GU UNIVERSITY, MEERPUR
Seheme of Examinntion for Under-Gradunte Program
Under Multiple Entey-Exit, Tnternship and CBCSLOCE inccordance to NEP2020
o 202428 (i plinsed manner)
Subjeet: Biotechnology

} A YEAR: SEMESTER-VII (FOR HONOURS/HONOURS WITH RESEARCH IN BIOTECHNOLOGY) ‘
|
{

Applieable | o0 Hours/ fnternnl Externnl | Total Fxnm
i Course ) s Code o Y fi s ¢rm Al
l Slioine Course Code Nomenehture of Conrse Creditg Week marks | Mirks Murks ‘ Duration
cean . ’ Recomblnant DNA
A4 evedits HALOGBTY-01 1 specimology-1l | 1 0 0 00| A
ce-m L6 ITY- 702 Phammncentent otechnology ' l
4 evedits gl i | | 10 0 100 i
GO Ha MLOOWTY- 705 | Moleculr Cell Bi 0 0 0|3 |
A cvediti Mo S04 oleculoe Cell Biology | | ( ’ |
DSETL ZELOOTY-T04 | Molecutar dias . | | 10 0 | A
Scheme ) culon diagnostic { : '
4 credits
' B&C Nelect one 16 o ” k .
‘”p“‘ . 2ELO0BTY705 | Havicommental Hiotechnology 1 | 10 Y 100 $hs
"
Practicul Baved on
et " ) » 20 L6.0-08TY- 701 10 704, and
24 LOOIVTY 70 y -
A eredits LOO-BTY-706 | e ot of 24 L6O-BTY-704, 4 8 30 70 100 0 hrs,
20 LO01TY 708
»‘“(r'l:lrl\l” Fram Available Minor of 4 credits us per NEP
cre N
CC e Core Course in Honours Subject COAM: Core course bn Ninor Subject of Hlonours Progrm
DSE: Discipline Skl Elective Course In Honours Subject PCHPeaetiewm Conrse in Honours Subject

N _ — (X



A \’.'KAR; SEMESTER-VITFOR HONOURS IN BIOTECHNOLOGY)
ppticable X ' v Euda: | b RPN " [ %o Homy/ Internnl | Extornnl Total Exnm
Nehemwe Cowrse | Conrse Code Nowenclature of Convs PO | ook marks Auarks | Marks | Duration
COAa | e . '
4 credits MALOORTY-ROT [ Animad Cell Cubiaee | 4 A ] 70 T 1 his
OC-nsE | LR ) % . ’
d coeiits MLAORTY 802 | Plam Cell Calie [ 1 A 11} 0 100 A hrs
R e ————— — —— e — e e - ) —
4 ereddits JELOORTYROR | Bagvme Technology ‘ 4 A 1) R\l 100 Lhis
e b b s — 2 T e— o S —— el —————— S ——————— | ————————————————
scheme :l\h-::l i CALLOORTY . RO Riostormatios- 1L ‘ | ) A0 70 100 RN TR
NS credits Select N
B&{ aneoption [ M Le0-BTY N0 | Calemtadons i Bioeehnology d J )] 0 100 3 s,
PO ‘ Practical Based on 24 Lo 03TV 80|
4 oredits JALARTY . NS00 o 803, and One owt ot 24 Loy ‘ A N 30 0 100 6 hix.
‘ SO, 24 LB 0 BTY NS08 .
O .
l 3 (‘“:l‘?‘:_: l From Avadable Minm of 4 credits as per NEP
S — : N—_— B T ——
‘ 4‘? \'_E{\R: SEM_ESTER-VIII (FOR HONOURS WITH RESEARCH IN BIOTECHNOLOGY)
plicable 2 Coutes Code Nomencluture of \ Hourey/ Internal 1 External | Total Exam
whoeme Conrse . Course Credits Weoeek maurks | NMarks Mavks | Duration
: :l:\!:!'l‘m M LoO0RBRTY-ROL Animal Cell Culiare A 4 20 ) n 100 A his
CC-NS . = o '
4 credits 24 Lo 0-BTY-802 Plant Cell Cultwe 4 4 ) ‘ 0 1o 3 s,
scheme | Project/
TN ¢ Dissertation 24 Lo 0BTY-807 Dissertation’ Mroject 12 .
12 credits l
: r:::l?‘? From Available Minor of < credits as por NBP

DEPARTMENT OF BIOTECHNOLOGY, TGU UNIVERSITY,, MEERPUR
Scheme of Examination for UndesGradunte Progeam
Under Muttiple Eatey-Bxit, neenship and CROSLOCE Innecordance to NEP-2020
Wl 202428 (hn phased nnner)

Subjoeet: Bloteehnology

C: Core Course

CONE Minor

C: Practicom Course
oter Bachelor (Hons.) Degree in Biotechnology with 184 credits will be awarded.
ote: Bachelor (Hens) Degree (With Research) in Biotechnolopy with 184 credits will be awarded,

/[\/

VA Vs




VAC-1

Course | Nomenclatore of
Code Course

Human Values
and Bthies

Fnvironmental
Studhies

VAC-2

Nomenclture of
Course

Clonrse
Code

Lnvironmental
Studies

Humun Values
and Lithies

(ourse
Code

VAC-3

Nomenclature of
Course

Biotechnology nnd
Human Welfare VAC-3

0% of students  of  Ist
semester of
Department/College/l nstitute
will be offered a course on
Human Values and Ethics and
(he remaining 50%  will be
offered course on
Environmental Studies

M\

The students, who have taken
Human Values and  Eihics
course in the 1" semester, will

study i COUrse on
Environmental  Studies  and
vicesversn

Students will opt for one VAC course
from the pool in (his category offered
by Department/ College/ Institute.

I)cpurlnwm/(‘ullcuu/lnslllulo ean offer

uny other value-added course

ufter

getting approval from the University




\}
SEC-2
@ 3 oradits
e
Course Nomenclature of
Code Course

Bioanatytcal
Techmques

e -

Course
Code

b —

S

Y N N \Q
SECY
@ A eredits
Nomenclature of Conrse
Conrse Code

Dairy Processing

.

SECA
O 2 credits

Nomenclature of
Conrse

Tmmunological
Technigues

¥

,_,



Pool of Minor (Vocational) Courses (VOC)

/ VOC-1 vVOC -2

e @ (Semester Il and V) (Semester 1V)

| Course Nomenclature of Course | Nomenclature of Course |
Code Course Code Course Code

Biomedical Waste
Management
(VOC-1)

L

DNA Fingerprinting Bl
(VOC-2)

(Semester VI)

» Nm;u-nvcl_u;li re of
Course
Cell Culture
(VOC-3)

N

o —

(&




Newslong 2024-28

Pavt A Introduction

Subject Hotechnology

SOmester |

Name of the Conrse Introduction of Hotechnology
Clonrse Code 24 LS INTY 101

Course Type:
(CCMOCMDO CCM CC- 10
DSEC/VOC DS PO ARG/ VA Sl

Level of the conrse (As poer
Annexure-| 10199

Presrequinite for the conrse (if
any) NA

Alter completing this course, the Tenrner will be able (o
o Understand the concepts in biotechnology
Ao Gadn the knowledge of scope and applications ol plant

biotechnology,
A0 Gain the knowledge of scope and applications of anfmal
hiotechnology.

SGer an sight o of seope and upplications of
biotechnology in o environment,  food — and — chemicnl
industries.

5 Gain knowledge ol KUHCIre, working,
maintenance/calibration  and  safety  measures  during
handling of biotech Tab insienments and - biochemicals,
Alsoget dnsight o maintenance of hygiene/ axeptic
conditions and proper disposal of blochemicils,

Course Learning Outcomes (CLO): 1
(CLON T ol theory and 8" of
praciicah

Theory Practical Touwl
Crodits 3 | A
Contact Hours } 2 5
Nax, Marks: 100 Timer
Internnl Assessment Marks: 30 (20 Theory « 10 Practical) Theory: Mh
End Term Exam Marks: 70 (50 Theory + 20 Practicul) Practienly 4h

Part B« Contents of the Course

9
\ I W' NIl

Nine questons will be sot in all, Queston No.b comprising of objective/short answer type guestions
from the entive syllubus, will be compulsory, The remumining elght questions will be sot taking two
questions from each unit, The candidates will be requited o attempt Q.No b & four others selecting

A >




|
One question from each unit. All questions carry equal marks,

Unit Topics Contact
Hours

1 Introduction to Biotechnology — an interdisciplinary pursuit; Main areas of
apphication  of  biotechnology:  Biotechnology — rescarch  in India,  and
biotechnology  in context  of developing  world;  Public  perception  of
biotechnological products; Briel account ol salety guidelines, risk assessment 12
and ethics in biotechnology: Very briel account of intellectual property rights;
Substrates (raw materials) and the future ot biotechnology. In briet scope and
techniques of preservation. Introduction of fermentation technology.

1l Introduction of animal tissue culture (brief of history. culture media, substrate
surfaces, culture procedures, primary cultures, cell lines, organ culture and
lissue engineering ete.).

Introduction of plant tissue culture (in brief history, culture media, explants,
totpotency, dedifferentiation and types of cell & tissue culture ete.).

Scope and applications of animal biotechnology and plant biotechnology.

Brief account of Immuno-Technology: immune system (immune cells, typesof
immunity and general structure of’ immunoglobulins), hybridoma technology
and monoclonal antibodies. In vitre lertilization and embryo transter technology
in brief,

Il | Genetics and Biotechnology: Introduction of genetic engineering, gene and
genomes, proteins and proteome, history of genetic manipulations, DNA
fingerprinting and forensic analysis. Industrial genetics, Potential laboratory
biohazards of genetic engineering. Introduction to molecular markers and genetic 11
mapping.

Introduction of enzyme technology: nature of enzymes. application of enzymes
and immobilized enzymes.

v Environmental Biotechnology: An overview, scope and market of biological
control of environment. Brief account on bioremediation and waste (reatment
biotechnology, microbial insecticides. biofertilizers, microbes in oil recovery
and bioleaching. Application of biotechnology in medicine (pharmaceutical
industry. vaccines, antibiotics etc.). food industry, biofuels and chemical
industry.

10

Vi List of Practical:

I. Study of structure and working of laminar air flow cabinets.

2. Study of working. maintenance and safety measures during handling of
autoclaves.

3. To study working. maintenance/calibration and precautions during handling
of pH-meter, weighing balance. microscopesand other miscellancous biotech 30
lab instruments.

4. To study maintenance of hygiene/ aseptic conditions of biotech labs,
instruments and glassware /plasticwares.

5. Precautions in handling of’ biochemicals and study of their proper disposal

after use.



Evaluation Methods

Internal Assessment: End Term Examination
Theory: 20 Marks Theory: 50 Marks

Class Participation; 5 Marks
Seminar/presentation/assignment/quiz/class test etc.:5 Marks Evaluation of the practical
Mid-Term Exam: 10 Marks skill willbe done by an
Practicum: 10 Marks external examiner,

Class Participation:

Seminar/Demonstration/Viva-voce/Lab records etc.: [0 Marks
Mid-Term Exam: NA

Practical; 20 Marks,

Part C-Learning Resources

Recommended Books/e-resources/LMS:

Elements of Biotechnology - PK Gupta

Gene Biotechnology - S.N. Jogdand

Biotechnology Sth Edition (Cambridge) - John E. Smith
Biotechnology for beginners - Reinhard Renneberg Academic Press

s SRR T
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I Nession: 2024.258

,‘ Part A - Introduction

! Subject lllou‘chlmluu.\'

’4’ Semester 1

‘ Name ot the Course Basices of Biomolecules
| Course Code 2 LASBTY-102

- Course Type: (COMOC MDC/CCM [ MCC 22
‘ DSEC/YOC DSEpC ALCVAQ)

Level of the course CAN perAnnexure-1 100-199

Presrequisite for the course (tany) | NA

Course Learning Outcomes (CLO): After completing this course, the learner will be uble o
(CLOs 1-4 of theory and 5™ of I Understand physical —and  chemical  basis  of
practical) biomolecules involved in lifo Processes,

20 Demonstrate the knowledge of chemical basis of

biomolecules, Classity, define, draw structures and

correlate o variouy properties,  functions  of

carbohydrates.

Classify. deaw structures and correlate the chemical

Structures ot lipids, amino acids, and nucleie acids

to their organization, properties and functions,

4. Gain - fundamental knowledge — of  proteins
biochemistry,

s

5. *Practically analyze the samples qualitatively and
quantitatively  for  the  presence  of  various
| biomolecules, ) -
Credits Theory Practical Totl
3 ! 4
- . — ’
Contact Hours 3 2 5
Max. Marks: 100 Time:
Internal Assessment Marks: 30 (20 Theory + 10 Practical) Theory: 3h
End Term Exam Marks: 70 (50 Theory + 20 Practical) Practical: 4h

- ——

Part B- Contents of the Course

) Y » "W \ "
Nine questions will be set in all. Question No. | comprising of objective/short answer type
questions from the entire syllabus, will be compulsory.  The remaining eight questions w;ll'hu. sel
tking two questions from each unit, The candidates will be required o attempt Q.No.1 & four
others selecting one question from each unit. All questions carry equal marks,

P D S
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Toprlen

tbohivdeiten Bt Pedon il pogetties ol
Musiaieohiiden,  Driechieidenaml - Polysiechiides, - Hipi &
it Prlyacoiniden,  Movopolyasechiides, - Clyeoprotetin and

(o Dateabogedenl et

Edpbds O lsatfieition, e i popeitles ol Tty Il
Pt (try weides Beeaetone i propeetion ol plhomgbifjids,
aplidigelipiee, gdyoohpida, gangdiomidin, ot Torpends
R T U e e R T T e T
Copeept ol e virloes, gt enton viloe el iodbne vilie

i Clienibicition by W geong, Zwiier o stietanes, wcid ime
PrOpeEten e o curves of i getds. Pasenibil aie il
Fliysico chommeal progertion ol wniio aclds Csalubility, tuling il
eI pointa, feaettons e Fadiin's, Bageo's, wnliydeng. Busl
Wtredaetion 1o teemn domitin & ooils Varees il stnbilize i
RO & strdetore Celeatrontntio Toroen, hydiogen aod disalde B,
lydvophicbic wsnociations). Py, secomdiry, oednry & quilenny
st es of profes. Deteomimition of aming aeld - segieoes of
profeiis

Nuetede wekdn: Chomtond stnetne md e composition of el
Hetda, Chirgif's rules, Witson Crick Meadel (I0-ONA) and ot
formm of DNA (A i 7 DNA). Nucleashdes &  Naoleotldes,
iologdeally tportant suecleotides, Stactual polymorphism of KNA,
Prenitorition iand venatariation of DNA,

Lt of Practicn)

L Quantitutive estimntion of proteins by Biaeet method/l owey s
pnethod,

Lolstiimation of DNA by Diphenyliiie method,

o Umtimtlion af KNA by Oveinal methid,

A Bstmntion of webie e lds wstng alahydeln renetion,

S Quinhitntive ninlysls af stigats and proteinm,

O Quisttitntives satitmation of sugnes (OFniteonilieyle weidmstho ),

Lo Eteaetion une qusntificution of total tpids,

W Dterminntion of suponifieation viliue of Tits,

D Dwterindnntion of weid vislue of s,

~t

Cortibyidenten — Detinition.— clisatbeation,— atebbie - of

Avidio Acids wodd Peotelons Commion stiictiil Teattren of winling

it
Hatirn
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I
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Evaluation Methods

Internal Assessment:
Theory: 20 Marks
Class Participation: 5 Marks
i:;:jlf’?‘zréﬁr;ie;tinl%u;?inmenuquwclass test etc.:5 Marks Evaluation of the practical
Practicum: 10 Marks
Class Participation:
Seminar/Demonstration/Viva-voce/Lab records etc.: 10 Marks
Mid-Term Exam: NA

End Term Examination
Theory: 50 Marks
Practical: 20 Marks.

skill willbe done by an
external examiner.

Part C-Learning Resources

Recommended Books/e-resources/LMS:

(S

. Lehninger: Principles of Biochemistry, 7th edition, by David L. Nelson and M. M. Cox
. Biochemistry, 5th edition, by R.H. Garrett and C.M. Grisham (2012). Michal Sabat,

. Outlines of Biochemistry by E. E. Conn, P. K. Stumpf, G. Bruenimg and Ray H. Doi

. Biochemistry: Intemationals edition by Jeremy M Berg, John L Tymoczko and Lubert

(2017) Maxmillan/ Worth publishers/W.H. Freeman &Company
University of Virginia.
(1987),John Wiley

Stryer. (2015). W.H. Freeman & Co., N.Y.

Biochemistry by J.L. Jain, S. Chand & Co. . »
Essentials of Biochemistry, 5th edition by Satyanarayana and Chakrapani. (2019)Elsevier,

India . | | ol
Chemistry of Biomolecules: An Introduction, by R. J. Simmonds. Royal Society of

Chemistry




CC-M1

Session: 2024-25
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Part A — Introduction

Subject

Biotechnology

Semester

1

Name of the Course

Laboratory Techniques & Practices

Course Code 24 L4.5-BTY-103

Course Type: (CC’MCC/MDC/CC- i S
M/DSEC/'VOC/DSE/PC/AEC/VA CC-M1

)

Level of the course (As per

Annexure-1 100-199

Pre-requisite for the course (if

ang) NA

Course Learning Outcomes (CLO):
(CLOs 1-4 of theory and 5™ of
practical)

After completing this course, the learner will be able to:

l. Acquire knowledge of analytical tools and
techniques of biotechnology & understanding of
good laboratory practices.

Handle general & specific problems while

processing of experimental material and learn to

devise  solution by  choosing  appropriate
methodology/biotechnique  for  processing  of
biomaterials/products.

3. Exhibit the knowledge of testing the potency of
antibiotics / disinfectants / antiseptics and learn
aseptic conditions for working in Biotechnology
Lab.

4. Understand the biochemical and microbiological
techniques  essential  for working in a
biotechnological laboratory.

5. ®Acquire knowledge of working and hands-on
training of tools and techniques of biotechnology

1J

labs.
Theory Practical Total
Credits
1 | 2

Contact Hours 1 2 3

Max. Marks: 50 Time:

Internal Assessment Marks: 15 (10 Theory + 5 Practical) Theory: 3h

End Term Exam Marks: 35 (20 Theory + 15 Practical) Practical:4h

s
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Part B- Contents of the Course

QIITY 9 o . Se o

;\’incgucslinnx will be set in all. Question No.l comprising of objective/short answer type
questions from the entire syllabus, will be compulsory.  The remaining eight questions will be
st taking two questions from each unit, The candidates will be rcquir;:d to attempt Q.No.l &
four others selecting one question from each unit, All questions carry equal marks.

Unit Topics l(,{'o:::ct
ours

Lab rules and safety measures to be taken in Biotechnology Lab.,
Commonly used equipments for Biotechnological  work- Laminar
1 artlow, Centrifuge, pH meter. Incubator, Fermenter, Colony-counter, .
Autoclave, Inoculating loop and needle, Use of bright-field micrnscupc.
Colorimeter and spectrophotometer. “

Qualitative and quantitative estimation of various biomolecules- sugars,
proteins: determination of various metabolites in given biological
samples, Preparation of standard curve, Preparation of buffers,
Preparation of normal, molar. percent solutions, buffer solutions and !
determination of their pH. Thin-layer. Paper and Two-dimensional
Chromatography, Paper electrophoresis.

1

Sterilization techniques followed in biotechnology lab. dry and wet
sterilization techniques, Preferred method of sterilization for different
I materials, Biological indicators for checking the efficiency of 3
sterilization process, Evaluation of different  disinfectants and
antiseptics and their usage.

Microorganisms, Preparation of cotton plugs and different types of
culture media for growth of microorganisms, animal and plant cell
v culture media, Preparation of dilutions and isolation of micro-
organisms from air, water and soil, sub- culturing/  Picking off
technique- streaking. pour-plate, sp cad plate methods.

List of Practical:

Lab rules and safety measures to be taken inBiotechnology Lab.
Sterilization techniques followed in biotechnology lab.

Paper and Thin Layer Chromatography. 3
Preparation of media for cultivation of bacteria.
Preparation of dilutions and isolation of micro-organisms.
Sub-culturing/ Picking off technique.

Evaluation of different disinfectants and antiseptics.

- o o
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Evaluation Methods

Internal Assessment: End Term Examination

) rolia

Theor_v: 10 Marks Theory. 20 Marks

Class Participation: 5 Marks Practical: 15 Marks.

Seminar/presentation/assignment/quiz/class test ete.: NA | Evaluation of the practical

Mid-Term Exam: 5 Marks skill willbe done by an

Practicum: 5 Marks external examiner.

Class Participation: NA

Seminar/Demonstration/Viva-voce/Lab records ete.:5 Marks

Mid-Term Exam: NA

Part C-Learning Resources

Recommended Books/e-resources/LMS:

D9 B —

N

\

. Elements of Biotechnology: Gupta PK, Rastogi Publications, Meerut.
Gene Biotechnology - S.N. Jogdand

Berg. J. M., Tymoczko, J. L. and Stryer, L. (2006). Biochemistry. VI Edition. W.H
Freeman and Co.
Buchanan, B.. Gruissem, W. and Jones, R. (2000) Biochemistry and MolecularBiology of
Plants. American Society of Plant Biologists.
Nelson, D.L.. Cox, M.M. (2004) Lehninger Principles of Biochemistry, 4thEdition, WH
Freeman and Company, New York, USA
Mahajan, R., Sharma, J., Mahajan, R.K. (2010). Practical Manual of Biotechnology, Vayu
Education of India.

S



MDC-1

Session: 2024-25

Part A — Introduction

Subject

Semester

I

Biotichnology

Name of the Course

Basic Biology-I

Course Code

24 1L4.5-BTY-104

Course Type:

(CC/MCC/MDC/CC-M MDC-1
/DSEC/VOC/DSE/PC/AEC/VAC)

Level of the course (As per

Annexure-1 TON=109
Pre-requisite for the course (if NA

any)

Course Learning Outcomes (CLO):

(CLOs 1-4 of theory and 5™ of
practical)

(93]

J

After completing this course, the learner will be able to:
1.

Understand the structures and purposes of basic
components of prokaryotic and eukaryotic cells,

especially  macromolecules, membranes.  and
organelles.

Know about features of biodiversity in the living
world and their biological classification describing
the principal theories of taxonomy.

. Describe the unique characteristics of Kingdom

Plantae and classify Kingdom Plantae into different
groups.

Demonstrate knowledge of the principles of animal
nomenclature and terminology by explaining the
process. procedures, and purpose of the scientific
classification of animals.

. *Learn practical skills on basic Biology practical

like parts of microscope, slide preparation, identifly
plants and animals using models and specimens.

Theory Practical Total
Credits
2 | 3
Contact Hours 2 2 4
Max. Marks: 75 Time:
Internal Assessment Marks: 20 (15 Theory+ 5 Practical) | Theory: 3h
End Term Exam Marks: 55 (35 Theory+ 20 Practical) Practical: 4h

>
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Part B- Contents of the Course

Nine questions will be set in all. Question No.l comprising of objective/short answer type
questions from the entire syllabus. will be compulsory. The remaining eight questions will be
set taking two questions from each unit. The candidates will be required to attempt Q.No.1 &
four others selecting one question from each unit. All questions carry equal marks.

Contact

Unit .
Topics Hours

(_fell: Structure and Function: Cell theory and cell as the basic unit of
life. structure of prokaryotic and eukaryotic cells: Plant cell and animal
cell: cell envelope; cell membrane, cell wall; cell organelles - structure
I and function: endomembrane system. endoplasmic reticulum. golgi 10
b9dles, lysosomes, vacuoles. mitochondria. ribosomes, plastids.
microbodies: cytoskeleton, cilia. flagella. centrioles (ultrastructure and
function): nucleus. Cell cycle. mitosis, meiosis and their significance.

The: Living World Biodiversity: Need for classification: three domains
of life; taxonomy and systematics; concept of species and taxonomical

I hierarchy; binomial nomenclature. 9
Biological Classification: Five kingdom classification. salient features
and classification of Monera, Protista and Fungi into major groups:
Lichens, Viruses and Viroids.

Plant Kingdom: Classification of plants into major groups: Salient and

11 distinguishing features and a few examples of Algae. Bryophyta. 3
Pteridophyta, Gymnosperms, Angiosperms, Plant Life Cycle and
Alternation of Generations.

Animal Kingdom: Salient features and classification of animals. levels
of organization (cellular/tissue/organ), symmetry (radial, bilateral).

v phylum, Porifera. Coelenterata. Cienophora, Platyhelminthes. 8
Aschelminthes, Annelida. Arhropoda, Mollusca, Echinodermata.
Hemichordata, Chordata.

List of Practical:

A: List of Experiments

I. Study and describe locally available common flowering plants, from
family Solanaceae, Poaceae, Asteraceae orBrassicaceae.

2. Dissection and display of floral whorls, anther and ovary to show

Ve number of chambers (floral formulae and floral diagrams), 20

Study of types of roots (tap and adventitious).

Study of types of stems (herbaceous and woody);

Study of leaf (arrangement, shape. venation, simple andcompound).

Isolation of Chlamydomonas. paramecium and spirogyra from nearby

pond and study its structure and movement under microscope.

w2 —_ s (P
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r 7. Study of structure of
8. Study of different pa
B: Study and Observe
l. Parts of

algae under microscope
reof fungi
he following (spotting): -
a4 compound microscope,
S ons/cl
2. l(g)‘i:_-(i';]l:lt::-?:SI;de'S/n;m(-!els u'l?d identification with reasons - Bacteria,
L Spirogyra, Rhizopus, mushroom. yeast, liverwort, moss,

fern, pine, one
pine, one monocotyledonous plant, one dicotyledonous plant
and one lichen.

3. Virtal specimens/slides/models and
Amoeba, Hydra, liver fluke, Ascaris.
silkworm, honeybee, snail. st
and rabbit.

identifying features of
leech, earthworm, prawn,
arfish, shark, rohu, frog, lizard, pigeon

Evaluation Methods

Internal Assessment:

End Term
Theory: 15 Marks Examination
* Class Participation: 5 Marks I'heory: 35 Marks
* Seminar/presentation/assi gnment/quiz/class test etc.:5 Marks Prac“cf’l: 20 M.urks
* Mid-Term Exam: 5 Marks Evaluation  of  the
Practicum: ‘ practical skill will be
ARGl 5 M?rk'.s done by an external
. C‘las§ Participation: e
¢ Seminar/Demonstration/Viva-voce/Lab records etc.:5 Marks
* Mid-Term Exam: NA
Part C-Learning Resources
Suggested Readings:
1. Biology Textbook for class  XI published by NCERT.

https://ncert.nic.in/textbook.php?kebol1=0-19

2. Pradeep’s A Textbook of Biology for Class 11 (Vol. 1 & 2) - Examination
2022/23Paperback — by P.S. Dhami, G. Chopra, H.N. Srivastava.
3. S.Chand’s Biology for XI by P.S. Verma and B.P. Pandey.

4. 1.S.C. Practical Biology (Including Viva-Voce & Project Work) Class- X1 by V.P.
Aggarwal and S.C. Maheshwari ‘ '
5. Fundamentals of Biology: CBSE Class |1 published by Wiley
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Subject
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Course Type: (CC/MCC/MDC/CC—

M/DSEL T/V()C/DSE/PC/AEC/VAC)

Level of the course (As per
Annexure-|
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Pre-requisite for the course (ifany)
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I Genera) Microbiulogy
\K
24 L4.5~BTY-201

CC2/McC -3

200-299
T .

NA

Course Learning Outcomes (CLO):
CLOs 1-4 of theory and 5" of
practical)

After completing this course. the learner will be able to:
[lustrate  the knowledge of history. scope.
classification and various approaches of study of
microbes. Compare and characterize prokaryotic
and eukaryotic cells based on morphology.
different groups of microorganisms based ontheir
structures.

INustrate the knowledge of microbial growth,
reproduction and exhibit skill of isolation,
purification, and preservation of microbial
cultures.
Gain the knowledge of characteristics of viruses.
~ their types and mode of multiplication. Also
understand the various control measures of
microbes.
Understand the role of micro-organisms in the
environment. for making industrially important
fermented foods and gain the knowledge of
spoilage of food andfood borne diseases.
Exhibit practical skills in preparation of media
and staining of microbes. Isolate bacteria from
different sources and determine their count and
cell size. Testing of antibiotic sensitivity and

MIC value.
Theory Practical Total
Credits 3 | 2
3 2 5
Contact Hours

//‘
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Max. Marks:100 ~ ————

Internal Assessment M — e
arks: -
End Term Exam Mark:f,'o 30 (20 Theory + 10 Practicaly | FiMe:
# 70 (50 Theory + 20 Practicaly | L1€0ry: 3h
Practical: 4h

i - Part B‘-‘Cuntents of th;- Course

.

v

ine questions wi i ‘ . ‘
N questions will be set in all. Question No.1 com

qutc.:u‘:).ns from the entire syllabus. will be compuls P[‘;;ing of objective/short answer type

set taking two questions f . ; sory. e remaining cigh SHONS Wi

v sthers selecing b L(::ml.each unit. The candidates will be rcquifcd ﬁ, lu::‘:-l::"‘:mox l:;vulll be \

(e question from each unit. All questions carry equal . pt Q.No.1 &
* ' S al marks.

Unit _Jl
Topics \ Contact |

Hours

History - i i i .

c(r)mrirgu:;gd C\;olunon .of mlcrobl()lf)g)r with special reference to the

= e Ko:} ()E(;he scientists: A. V. Lecuwenhoek, Louis Pasteur, \

e 1, - v&_'drd Jenngr and Alexander Fleming. Introduction to |
St on of microorganisms: Microbial taxonomy. different criteria

including molecular ap ‘hes i i
: proaches, Microbial phylog : o
. classification of bacteria. R Py s o

Stains and staining procedures: Acidic, basic and neutral stains.

Gram  staining, Acid fast staining, Flagella staining, Endospore
staining.

e

Distribution and characterization: Prokaryotic and Eukaryotic cells,

Morphology and cell structure of major groups of microorganisms e.g.,
Bacteria. Algae, Fungi and Protozoa.

Cultivation and Maintenance of microorganisms: Nutritional
requirements of microorganisms. Methods of isolation. purification and
preservation of microorganisms. Microbial growth: Study of growth

11 curve, generation time, quantitative measurement of growth and factors 12
affecting growth of  bacteria. Bacterial Reproduction:
Transformation, Transduction and Conjugation. Endospores and
sporulation in bacteria.

Viruses: General characteristics of viruses. difference between virus
and typical microbial cell. structure, different shapes and symme.lries.
with one example of each type. classification of viruses on the basis of
11 nucleic acids, phage and animal cell viruses, example of each and their
importance. Brief idea of lytic cycle and Iysog_en?'. Cpntrol of
microorganisms: By physical and chemical antimicrobial agents

including antibiotics and their mode of action.
| B

Food and Water Microbiology: Bacterial .;‘)ollutanls' of _water,
coliforms and non coliforms. Sewage composition and ‘llS.dlSposal.
Microbial spoilage of foods. Major food born mie.:cuons z\nq
intoxications. Microbiology of fermented Foods. Mlcrobu'xl ecrology.f
Microenvironment & Niche. Soil microbiology: Types & functions 0

microorganisms in soil.

P i T TN



List of Practical:
L. Lab l'l‘J]CS and safety measures i i
2. Isolation of bacteria froi . i Ry AR NG
3. Study of different stai it S b
. X staming methods: si ini :
Ste " R = 10ds: > S 2.Gr
) D'“l“m.g_. SRR SOASR, e batt o \-mim,\”“pk staining.Gram 10
4. Determinati Bacterinl o staming etc. -
b B el l.l’li.lllon ol l?.u.lerml cell size by micrometr
b hdcuql:rg::‘OI] of ‘mlcmorgunism - total & viable czlilnl
. Smdv . :lt::; ](:t‘ 1“:1C gl"ow(h of microbial culture '
’ o al death point == . -
s, point and thermal death time of
g. PAn.ublom: sensitivity test and MIC value
. Pure LUlEUl‘E of micro-organisms. .
10. Study of growth curve of bacteria
| . ol
Evaluation Methods
Internal Assessment:
Theory-20 Marks Braminet
Examination

e Class Participation: 5 Marks
. Se.mlnar/presentutionfassignmeut/quiz/class test etc.:5 Marks
e Mid-Term Exam: 10 Marks

Practicum-10 Marks
e Class Participation:
e Seminar/Demonstration/Viva-voce/Lab records etc.: 10 Marks
e Mid-Term Exam: NA

Theory: 50 Marks
Practical: 20 Marks
Evaluation of the
practical skill will be
done by an external
examiner.

Part C-Learning Resources

Recommended Books/e-resources/LMS:

edition. John and Sons, Inc.

6. Stanier RY, Ingraham JL, W
Microbiology.5th edition. McMillan.
7. Tortora, G. J.. Funke,

8. Willey.J., Sherwood, L. and Woolve

B. R. and Case, C. L. (2016) Microbi

1. Alexopoulos CJ, Mims CW. and Blackwell M. (1996). Introductory Mycology. 4 th

2. Jay M, Loessner MJ and Golden DA. (2005). Modern Food
Microbiology.7Lhedilion.CBS Publishers and Distributors, Delhi, India.

3. Kumar HD. ( 1990). Introductory Phycology.2nd edition. Affiliated East Western Press.

4. Madigan MT. Martinko JM and Parker J. (2009). Brock Biology of
Microorganisms.12th edition. Pearson/Benjamin Cummings.

5. Pelczar MJ. Chan ECS and Krieg NR. (1993). Microbiology.5th edition. McGraw
HillBook Company.

heel is ML, and Painter PR. (2005). General

ology: An introduction,

Pearson Education. . ' .
rton, C. J.(2017) Prescott's microbiology.

McGraw-Hill Education
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quesuans from the chzire syllabus, will be compulsory. The remaining eight questions will be
SH RIS A » Q s o . NN .
ftl ‘-‘k:“s W (I) questions from each unit. The candidates will be required to attempt Q.No.l &
ft OIS S¢e S \ o st 'y T : .
four others selecting one question from each unit. All questions carry equal marks.
. al
Unit Topics Contact
) Hours
Overview of diagnostic laboratory techniques and their significance in
healthcare.  Basic principles of diagnostics: sensitivity. specificity.
l :lL‘Clll‘ilC)'.. precision. Quality control and assurance in diagnostic 1"
laboratories. Laboratory skills, safety guidelines and procedures.
Laboratory equipment and instrumentation. Pipetting techniques and
measurement accuracy. Laboratory documentation and record-keeping.
Specimen Collection and Handling Different types of clinical specimens
I and their collection methods. Specimen transportation and storage. 10

Quality assessment of specimens. Biosalety precautions during specimen
handling. Future trends and advancements in diagnostics.

Hematology and Coagulation Tests. Blood cell morphology and
identification. Hematological tests (e.g., complete blood count.
ervthrocyte sedimentation rate) Coagulation tests and interpretation.
I Automated hematology analyzers and coagulation instruments. Clinical 12
Chemistry and Biochemical Tests. Basics of clinical chemistry and
biochemical analysis Common biochemical tests (e.g.. liver function
tests, kidney function tests). Enzyme assays and immunoassays.

Microscopy and Staining Techniques. Light microscopy and its
applications in diagnostics. Basic principles of staining techniques (e.g.,
Gram stain, acid-fast stain). Microscopic examination and interpretation
v of stained specimens. Digital imaging and image analysis in microscopy.
Microbiology and Infectious Disease Testing. Microbiological culture
techniques. Identification of pathogens using biochemical and molecular
methods. Antimicrobial susceptibility testing. Rapid diagnostictests for
infectious diseases.

List of Practical:

l. To learn various sterilization techniques necessary duringsampling
and working conditions in laboratory.

ko 2. To learn various collection methods of clinical samples (Urine, blood. 30

sputum, stool, CSF, Tissue biopsy Precautions).

3. Hematological tests: Automated hematology analyzers andcoagulation
instruments.

= —_



Evaluation Methods

| Internal Assessment: End Term
Theory-20 Marks Examination:
Class Participation: 5 Marks Theory: 50 Marks
Scmin:n'/'pmscnlulion/ussignmcm/qui'/./cl-.\ss test ete.s 5 Marks Practical: 20 Marks
Mid-Term Exam: 10 Marks Evaluation of the
Practicum -10 Marks practical skill will be
Class Participation: done t.xy an external
Seminar/Demonstration/Viva-voce/Lab records ete.: 10 Marks examiner.

Mid-Term Exanm: NA

Part C-Learning Resources __\

Recommended Books/e-resources/LMS:

I. "Textbook of Medical Laboratory Technology™ by Praful B. Godkar and Darshan P.
Godkar.

2. "Practical Clinical Biochemistry: Methods and Interpretations” by S. Ashfaq Ahmed.
3. “Clinical Pathology and Clinical Biochemistry” by Abhijit B. Chaudhari.
4 “Clinical Biochemistry: Theory and Practical” by Dr. B. Ramesh, Dr. R. Nandini, and

Dr. R. Anuradha.
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CC-M2

Session: 2024-25

Part A — Introduction

Subject Biotechnology o
Semester 11

Name of the Course Introduction of Biological Chemistry

Course Code 24 L4.5-BTY-203

Course Type: (CC/MCC/MDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VAC | CC-M2
)

Level of the course (As per

Annexure-I 200-299
Pre-requisite for the course (if
any) NA
After completing this course, the learner will be able
to:
1 Gain a firm foundation in fundamentals of

chemistry.
2 Understand chemical reactions and energy

Course Learning Outcomes (CLO): ch'ar.ng(.as duxing reaclion?s.
CLOs 1-4 of theory and 5™ of 3 ﬁxlnbn‘knowledge_ of light 'fmd matter
practical) interactions, chemical bonding, states of matter,
acids, bases and buffers.
4 Understand types of organic reactions. concept of
isomerism and redox reactions.
5 5. Hands-on chemistry laboratory experience and
. safety protocols along with preparation of
chemicals stocks and working solutions
Theory Practical Total
Credits
1 1 2
Contact Hours 1 2 3
Max. Marks: 50 Time:

Internal Assessment Marks: 15 (10 Theory + 5 Practical) | Theory- 3h
End Term Exam Marks: 35 (20 Theory + 15 Practical) Practical-4h

Part B- Contents of the Course

I : for P - Sett
Nine questions will be set in all. Question No.l comprising of objective/short answer type
questions from the entire syllabus, will be compulsory. The remaining eight questions will be
set taking two questions from each unit. The candidates will be required to attempt Q.No.l &
four others selecting one question from each unit. All questions carry equal marks.
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Unit

I

1l

POy atonie o, andmolecular formulae,

_u‘\m\l\l\l‘i\\\\\ constant),

— . "‘."““N

Basie oo — e —
nxbiienis . ——— ———
\\'\\WA‘“\I ol mnttey

Clontact
Hours

\ \ '
A omie "“‘\\\\\‘r.\. \\u\\c; lm‘n\nl\. noms, i‘uﬂnpcn. atomie
\uut\\h\\ ““‘\\hm'\ ¥ OF Wians spectiometry, molecules,

Molariy

molee . Vo Mo ,

lecnlane welghy, strueturnl lality, Nommality, gas constant,
fons nnd

S

Chemieal rope ! —_— S—
CONNLNLY, “““:“;““'m!“l\\'!in\n‘ Molchiometry, vtes of reaction, rate
Bollzman \“N‘-m‘m““ \v\m‘lumx. Arthenious  equation,  Maxwell
cueIRy, enttopy and vm:h‘l ratedetermining  steps, catalysis,  free
thormodynamic — ¢o i changes during reactions; kinetie versus
: controly - ol venetion,  renction equilibrium

————

AN .
:‘i::ll::\\:i\:::‘|\\"\‘*::‘:-‘c';‘- (‘!;‘L\‘““}‘“Ul\s (optical spectroscopy, Nuorescence,
forces: S“m“ nt"n : \t‘l‘l\l\‘ul bonds Gonte, covalent, Van der Wally
ieliing |\niu‘l\‘ “‘:ll::‘t‘l' . \’a}pn‘r prcssurg. surface tension, boiling and
o e . A\'i(i; '“ “. ' iy, capillary action, suspensions, colloids and
s “‘: % s | ases m‘ul pH = Arthenious theory, lonie product of
< weak acids and bases, conjugate acid-base pairs, buffers,

Ay

Iypes ol organic reactions  (Substitution,  Addition, Elimination,
Rcu!‘rungmncm ete.). Concept of isomerism: Types ol isomerism,
0}“\«:9\ isomerism, elements ol symmetry, molecular  chirality.
enantiomers, chival and achiral molecules, Geometrie isomerism:
Conliguration of geometric isomers, Cis-Trans nomenclature. Redox
reactions and electrochemistry - oxidation-reduction reactions.

List of Practical:

I. Preparing various stock solutions of difterent molaritiesand
working solutions that will be needed for the course.

2. To prepare an Acetic-Na Acetate Bufter and validate the
Henderson-Hasselbaleh equation,

3. To prepare phosphate buffer of pH 7.0,

4. To determine an unknown protein concentration by plotting a
standard graph of BSA using UV-Vis Spectrophotometer and
alidating the Beer- Lambert's Law

5. Titration of Amino Acids and separation of aliphatic, aromatic and
polar amino acids by thin layer chromutography. .

6. Identification of an unknown sample as DNA, RNA or protein
using available laboratory ools. .

7. Analyze green fluorescence using green fluorescent proteins.

& Conductometric titration (determination of the strength of asolution

of hydrochloric acid (or other acids) by a standard solution of

sodium-hydroxide. N - o
9. Study of the role of emulsifying agents 1n stabilizing the

-
- |




mem;lsion of different oils.

= wdy of ot e "

@) Rea&tionmz:'uc;gdl;‘:? ?;?n::\‘(i):l\‘e (:..ll.h e Sillowng:

__lemperaure using ditferent com\*mml‘) dl:ngv:n Pen?xndc il

(1) Reaction between Potassium lodate T GF AR 100 5
(N2:SO») using starch soluti ¥ RRHG, (K105) and Sodium Sulphite:

11. Semﬁonﬁo}_ ‘oo SO l{hf)n as an mdnca!ur (clock reaction).

pigments from extracts of leaves and flowers by

paper chromatography and determination of Rivalues. .

Suggested Evaluation Methods _\
Internal Assessment: End Term
Examination:

Theory-10 hlarks . Theory: 20 Marks

Clas§ Pamcxpauon: S Marks Practical: 15 Marks

Se.mmar-presenlanon:’assignmenu'quiz-'clu&% test etc.: NA Evaluation of the

Mid-Term Exam: 5 Marks practical skill will be
Practicam -3 Marks done by an external

Class Participation: examiner.

Seminar' Demonstration/Viva-voce/Lab records etc.:S Marks

Mid-Term Exam: NA

Part C-Learning Resources

Recommended Books/e-resources/LMS:

|. Ebbing. D. D.. & Wrighton. M. S. (1990). General Chemistry. Boston: Houghton

Mifflin.

Averill. B.. & Eldredge. P. (2007). Chenustry: Principles. Paterns, and Applications.

San Francisco: Benjamin Cummings.

3. Mahan, B. H. (1965). University Chemistry. Reading. MA: Addison-Wesley Pub.

4. Cantor. C. R.. & Schimmel. P. R. (2004). Biophysical Chemistry. San Francisco: W.H.
Freeman.

5. Lehninger: Principles of Biochemistry, 3™ edition. by David L. Nelson and M.M. Cox
(2000) Maxmillan/ Worth publishers.

6. Outlines of Biochemistry by E. E. Conn. P. K. Stumpf. G. Bruenimg and Ray H. Dai (1987),
JohnWiley.

[




Nowwlons 2024. 24

Pavt A Introduction
Subhject Wotechnalogy

Semestel
ol the Course
Name of tl s Banie Biology - 11

Course Code 2 LASITY 204

Course Type;
(CCOMCCMDC/CC-M

S/ ivY MDC2
/DSEC/VOC/DSEPC/AEC/VAC)
Level ol the course (As per

Annexure-l 200299

Preaequisite for the course (if any) | NA

After completing this course, the learner will be able (o
Lo Stdents  will  understand — the  physiological
processes taking place at the level of the cell, organ
and  the  whole plant; will - get knowledge ol
Interaction of  light - with  green  plant  parts,
preparation of food ete,

2, Students will deseribe how  plunts obtain  the
reactunts needed for respiration, including the role
of the roots and the stomata, functions ol various
plant hormones inplant development,

Course Learning Outcomes (CLO); 3,
CLOs 1-4 of theory and 5™ of
practical)

Students will learn the structure of major  human
orguns  surrounding  respivatory,  cireulintory  and
excretory  systems and expluin thelr role in the
maintenance ol healthy individuals,

4, Stadents will learn the stracture of major human
organssurrounding musculoskeletal and nervous
system and explain their role in the maintenance of
healthy individuals,

S5, Swdents will be able 1o learn practical skills on
busic Biology practical like root slide preparation,
chromuatography,  biochemical  tests,  mitosis  and
various maodels,

Theory Practical Totl

| 3

Credits

T~

L

(

C'ontoct Hours




Max. Marks:75

Internal Assessment Marks: 20 (15 The Time:
End Term Exam Marks: LAty Fheorys 5 Practical) | Theory- 3h
IR it 5% (“ Theory+ 20 Practical) Practical-dh

) .
~ 7 Part B- Contents of the Course

. e »

Nine questions will be set | i - Setle

: setin all, ' y " —_—

SSmiihe antire sylldbiin, will be %(\:thmlq N().! comprising of objective/short answer type (uestions
mpulsory, The remaining eight questions will be set taking (wo

questions from cach unit, The candi i
: . 4 ndidates will be require atle ' ’
one question from each unit. All qu e required to atlempt Q.No.1 & four others selecting

oney —— estions carry equal marks.
Unit Topics Contact
REL 7p| = t;l)h_, . - R , - Hours
an i : i smolvsis. |
ik ys:olpgy. Plant water relations; osmosis, plasmolysis.
| on, mm.cral nutrition;  plant  nutrients, micro and  macro
nutrients, role of nutrients.
l F’hotosyn.thesns in Higher Plants: Photosynthesis as a means of
autotrophic nutrition; site of photosynthesis, pigments involved in 8

photosynthesis; photochemical  and biosynthetic phases of
phom.symhcsis; cyclic  and  non-cyclic photophosphorylation:
c,:hemlosm()lic hypothesis: photorespiration: €3 and C4 pathways:
factors affecting photosynthesis.

Respiration in Plants: Exchange of gases: cellular respiration -
glycolysis, fermentation (anaerobic), TCA cycle and electron
transport system (aerobic). encrgy relations - number of ATP
molecules generated: amphibolic pathways: respiratory quotient.
1 Plant - Growth and Development: Sced germination: phases of 8
plant growth and plant growth rate: conditions of growth:
differentiation, dedifferentiation and redifferentiation; sequence of
developmental processes in a plant cell; growth regulators - auxin,
gibberellin. cytokinin, ethylene, ABA;

B e ——————

e ————————

Human Physiology: Breathing and Exchange of Gases:
Respiratory organs in animals (recall only): Respiratory system in
humans; mechanism of breathing and its regulation in humans -
exchange of gases, transport of gases and regulation of respiration,
respiratory volume; disorders related 1o respiration - asthma,
emphysema. occupational respiralory disorders.

Body Fluids and Circulation: Composition of h.lnml.hlqod groups,
coagulation of blood: composition of lymph and its function: human
circulatory system - Structure of human heart and blood vgsscls:.
cardiac cycle, cardiac output, ECG: double circulation; regulation of
cardiac activity: disorders of circulatory system - hypertension.
coronary artery disease. angina pectoris, heart failure.

Excretory Products and their Elimination: Modes of excretion -
ammonotelism, ureotelism, uricotelism; human excretory system —

e

Y\



structure and function: uri P
caont urine formation, osmoregulation; regulation of

Kidney functi :
b on - T : _
diabetes imihi‘du?m“ “m‘%""c"‘"l. atrial natriuretic factor, ADH and
uremia |u.1 (I ~'|‘ role of other organs in excretion: disorders
ol > 0 “l lll‘L‘ rcl]:ll ol . . o AL . N - i -
. X s aleuli. nepheitis: di = e
Kidney. Kidney tansplant. nepheitis; dialysis and antificiol

Locomoti T -

musculn::“:}:cgli:lgl I:l\::r:‘l':u:::n(]l;p:;m e vakgh = ciliary, ”"gc!l"r‘
shsterl Systers and 1t l'l‘lnctiun:- l‘L!Wl().l'cm's :n.md |.nusglc contraction;
e el Ul “."_u')'n‘n.\. disorders of muscular and
arthritis. osteo TRYASIREIR. gravis:, tetany, muscular dystrophy.

porosis, gout.
> ~

R‘tslli:‘ll\li:l“m'tm-‘:"\(2 L."nord‘inntion: Neuron and nerves: Nervous
) Vin humans - central nervous system: peripheral nervous system
fmd visceral nervous system: generation and conduction of nerve
v impulse. 9
Chemical Coordination and Integration: Endocrine glands and
hormgncs: human endocrine system - hypothalamus, pituitary. pineal,
thyroid. parathyroid. adrenal, pancreas. gonads: mechanism  of
hormone action (elementary idea): role of hormones as messengers
and regulators, hypo - and hyperactivity and related disorders:
dwarfism, acromegaly, cretinism. goiter. exophthalmic  goitre,
diabetes, Addison's disease. Note: Diseases related to all the human
physiological systems to be taught in brief.

PRACTICALS
A. List of Experiments:
1. Preparation and study of T.S. of dicot andmonocot roots

and stems (primary).

2. Study of osmosis by potato osmometer.
3. Study of plasmolysis in epidermal peels (e.g.. Rhoeo/lily leaves
or flashy scale leaves of onion bulb).
4. Study of distribution of stomata on the upper and lower surfaces
of leaves.,
5. Comparative study of the rates of transpiration in the upper and
N lower :s‘urf:\ccs of leaves. . . . 50
6. Test tor the presence ol sugar, starch, proteins and fats in

suitable plant and animal materials.

7. Separation of plant pigments through paper chromatography.

8. Study of the rate of respiration in flower buds/leaf tissue and
germinating seeds.

9. Test for presence of urea in urine.

10. Test for presence of sugar in urine.

11. Test for presence of albumin in urine.

12. Test for presence of bile salts in urine.

B. Study and Observe the following (spotting):

1. Mitosis in onion root tip cells and anmmal’'s cells




grasshopper) from Permanent slides

Human skeleto if’

Yinual imagesl);ll(:i:;:f::]:ct types of joints with thehelp of

Differentiate between monoc
venation patterns,

Rib cage

Heart Model

gal?lld?r gf c1rcu|at0{'_v,. muscular and excretorysystem.
rocess of plasmolysis in onion cells

Study of transpiration in leaves

40 oy

)

nocot and dicot plants on thebasis of

OINEDY O

Evaluation Methods

Internal Assessment: End Term
: Examination:
i The‘“gl'l_s [lt'larks ) Theory: 35 Marks

? ass afu.upzmox?: 5 Ma-rks Practical: 20 Marks
Se_mlnar/ presentation/assignment/quiz/class test etc.:5 Marks Evaluation of the
Mid-Term Exam: 5 Marks practicalskill will be

Practicum- 5 Marks done by an external
Class Participation: examiner.
Seminar/Demonstration/Viva-voce/Lab records ete.:5 Marks
Mid-Term Exam: NA

Part C-Learning Resources

1. Biology Textbook for class XI published by NCERT.

https://ncert.nic.in/textbook.php?kebo1=0-19

2. Pradeep’s A Textbook of Biology for Class 11 (Vol. 1 & 2) Paperback — by P.S. Dhami.
G. Chopra, H.N. Srivastava.

3. S. Chand’s Biology for XI by P.S. Verma and B.P. Pandey.

4. 1.S.C. Practical Biology (Including Viva-Voce & Project Work) Class- XI by V.P.
Aggarwal and S.C. Maheshwari

5. Fundamentals of Biology: CBSE Class 11 published by Wiley

o
=
%_\/\»—



CC-3/ MC(C-4

Session: 2024-25

HS - Part A — Introduction
ubject
jec Biotechnology
Semester 111
Name of the Course Cell Biology
Course Code 24 L5.0-BTY-301
Course Type:
(CC/MCC/MDC/CC-M CC-3/MCC-4
/DSEC/VOC/DSE/PC/AEC/VAC)
Level of the course (As per
Annexure-] =399

Pre-requisite for the course (if
any) A

After completing this course, the learner will be able to:
1. Understand the structures and functions of basic
components of plant and animal cell. especially
macromolecules, membranes and organelles.
2. Understand how these cellular components are
synthesized and degraded in cells.
3. Explain the structure and function of prokaryotic

Course Learning Outcomes (CLO):
(CLOs 1-4 of theory and 5" of

akingl cell& its components.
prachyesl) 4. Describe the various models and solute
transporter systems belonging to cell membrane
and will explaincell cycle and apoptosis.

5. Prepare slides of animal and plant cells and cell
division and conduct the morphometric analysis
of chromosomes.

Theory Practical Total
Credits 3 | 4
Contact Hours 3 2 5
Max. Marks:100 | Time:
Internal Assessment Marks: 30 (20 Theory + 10 Practical) | Theory: 3h
End Term Exam Marks: 70 (50 Theory + 20 Practical) Practical: 4h

o WW



Part B. Contents of the Course

g

.

Nine questions will pe set in all - .

il . Questio g v I
questions from the entire syllabus, wil] he n Hod comprising of objective/short answer type
beset taking two questions from c;lch un?; El(-’lm"‘”“ﬂl‘y. The remaining cight questions will
. . e e X . e candidates wi et alta
& four others selecting one question from each uni; All(lhzll:s will be required 1o attempt Q.No. 1

estions carry equal marks.

Unit Topics Contact
. Hours
asics of Cell Biology — Disco
. scovery of cel] ; 7 C
between plast ang i Mo y I and Cell Theory: Comparison
I Structure and function of Proto

;i § plasm, Cell wall. Plasma membrane, 10
Modification of plasma membrane and

. intracellular  junctions.
Cytoskeleton, Mitochondria, .

Chloroplast, ER, Golgi complex.

Structure and function of Lysosome,
Ribosome, Centriole, Nucleus. Chromoso
a cell. Catalysis and use of energy by cells,
I Biogenesis of Cellular organelles — Biogenesis of mitochondria, Il

chloroplast, ER. Golgi complex, Biosynthetic process in ER and Golgi
apparatus, Protein synthesis and folding in the cytoplasm, Degradation of
cellular components.

endosome and microbodies.
mes. Chemical components of

Structure and function of Prokaryotic cell and its components - The
Slime and the cell wall of bacteria containing peptidoglycan and related
molecules: the outer membrane of Gram-negative bacteria, the
11 cytoplasmic membrane. Water and ion transport, mesosomes, flagella,
Pilus. fimbriae, ribosomes, carboxysomes. sulfur granules, glycogen,
polyphosphate bodies, fat bodies, gas vesicles; endospores, exospores,
cysts. Mycelia of fungi and Actinomyceu.es, Cyloske_le:ton filament,
heterocyst and akinete of Cyanobacteria, Gliding and motility.

12

Membrane structure and transport — Models of membrane structure,
Membrane lipids, proteins and carbohydrates: Solutetransport by Simple
diffusion. Facilitated diffusion and Active transport. ' .
v Cell cycle - An overview of cell cycle, Components of cell cycle control 12

system _ o ‘
ll)l,traccilular and Extra-cellular control of cell division, Programmed cell

death (Apoptosis).

List of Practical:
Cell division: Permanent slides of animal and plant cellsand cell division:

S S : tip .
Mitotic studies in onion root . -
Meiotic studies in grasshopper testes/flower buds

Chromosomes: Mounting of polytene chromosomes ' |
F_ffccl of different osmotic concentration solutions on animaland plant cells

Buccal smear — Barr bodies
W

V#*

AVNEWN =




Sugpested Evaluation Methods
Internal Assessment:

Theory-20 Marks
Class Participation: § Marks

nd Term

Examination:
\C‘““nl“ lp“‘\\c““““)“/“\\| T hc"ry 50 Marks
gnment/gquizclass test ete in
Mid-Term Exam: 10 Marks ey :':':J:‘::""(‘,n:‘): m:'k*
Practicam <10 Muarks

. Sia . practical skill will be
Class Participation:

" " : done hy an external
Seminar/Demonstration/Viva-voce/Lab records ete.: 10 Marks

5 . I8 ete. examiner,
Mid-Term Exam: NA

Part C-Learning Resources
Recommended Books/e-resources/LMS:

L
Molecular Biology of cell — Bruce Alberts et ul, Garland publications X

Animal Cytology & Evolution = MJID, White Cambridge University Publicating
Molecular Cell Biology ~ Daniel. Scientitic American Books.

Cell Biology — Jack D. Bruke, The William Twilkins Company.

Cell Biology — Ambrose & Dorouthy M Easty, ELBS Publications.

Fundamentals ol Cytology — Sharp, Mc Graw Hill Company

Cytology — Wilson &Marrision, Reintorm Publications

Molecular Biology — Smith Faber & Faber Publications

Cell Biology & Molecular Biology ~ EDP Roberties & EMFE Roberties, Suuder College.

DO XNV BT
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re ) T A Session: 2024.25
»
&Y Part A - Introduction
& et
Subject | Bioteehnology
| Semester 1
?_NF?"‘C Qlﬁt_hc ‘r‘“,"'sﬁ_v PON Genetiey
d; Course Code 24 1L5.0-'1'Y-302

- Course Type: (CC/MCC/MDC/CC- »
M/DSEC/VOC/DSE/PC/AEC/VAC | MCC -5
)

Level of the course (As per
Annexure-|

300 — 399

Pre-requisite for the course (if

any) NA

After completing this course, the learner will be able to:
I. Exhibit conceptual understanding of laws of
inheritance, genetic basis of loci and their linkage.

2. Develop critical understanding of allelic variation

and cytoplasmic inheritance.
3. Comprehend  the  effect of  chromosomal

Course Learning Outcomes (CLO): s : S e

, ) h abnormalities leading to genetic disorders.

(CLOs 1-4 of theory and 5" of o 3 B : T
ractical) 4. Analyze the effect of mutations on gene functions,

p dosage and their interactions  at population and

evolutionary levels,

5, Identify various stages of mitotic and meiotic cell
cycles, analyze the effect of mutations on gene
functions, karyotype analysis, chromosome mapping
and pedigreeanalysis.

Theory Practical Total
Credits s g .
3 | 4
Contact Hours 3 - 2 i____ .

Max. Marks: 100 Time:
Internal Assessment Marks: 30 (20 Theory + 10 Practical) | Theory: 3h

End Term Exam Marks: 70 (50 Theory + 20 Practical) Practical: 4h

Part B- VCunujnts of the Course

g
v . '0.'..

Nine questions will be set in all. Question No.l compnsing of objective/short answer type
questions from the entire syllabus, will be compulsory, The remaining eight questions will be
set taking two guestions from cach unit. The candidates will be required to attempt Q.No.1 &
four others selecting one question from cach unit. All questions carry equal marks,
[




[ ni

ni

i

Topics

Contact
Hours

Genetics - B e is 5

Mende‘i‘:sn:)d |8|:mon. history and scope
Chromo '

P P 3 some T .

applications of Mendel s principle ory Mendal's principles,

(Sutton-Boveri), Inheritar. S, Chromosome Theory of Heredity
Ce  patterns, phenomenon  of  Dominance.

lnhpfilancc patterns in Human (Sex-|j :
Unifactorial, MU“i-fﬂClOrinl) })‘ "_’“l'kcd. Autosomal, Mitochondrial,
phenotype, Linkage, Sull(m';-, v;‘:\.l«llmn 'fmm Mendel’s  Dihybrid
linkage, Bateson& Punnett's (' T‘w on linkage, Morgan’s view on
Linkage & crossing ‘wer. C)lup Ing & Repulsion hypothesis.

linkage, linkage groﬁps X . Jf”l‘"()so.mc theory of Linkage, kinds of
Crossing over, kinds olf' C);Pes of Crossing over, mechanism of Meiotic
Crossing’ over, Cytt;logic'xlozé‘ln% over, l‘hcuncs. about the mcglzzmism of
Crossng Vs d election of Crossing over, significance of

I1

Allelic .Variation & Gene function
interaction, Epistatic interactions, Non-Epistaticinter- allelic genetic
mterzlcu.m?s, Atavism/Reversion, Penetrance (complete & incomplete),
Expressivity, Pleiotropism, Modifier/Modifying genes.

Non-Mendelian inheritance — Evidences for Cytoplasmic factors,
cytoplasmic - inheritance, extranuclear inheritance (mitochondrial,
chloroplast)

~ Multiple alleles, Genetic

10

11

C.h'rom(.)somal variation in Number & Structure — Euploidy. Non-
disjunction & Aneuploidy, Aneuploid segregation in plants. Polyploidy in
Plants & Animals, Induced Polyploidy, applications of Polyploidy.
Chromosomal Mosaics, Giant chromosome, Deletion, Duplication,
Inversion, Translocation, Position Effect. Centromeric & Non-
centromeric breaks in chromosomes. chromosomal rearrangements in
Human being, Chromosomal aberrations & evolution. Gene Mutation

Chromosome Mapping - Haploid mapping (2 point & 3-point cross).
Diploid mapping (Tetrad analysis). determination of linkage groups,
determination of map distance, determination of gene order, cytological

mapping.

v

Human Cyto-Genetics — Human karyotype, Banding techniques,
classification, use of Human Cyto-genetics in medical science,
Chromosomal abnormalities in spontaneous abortions, viable monosomies
& trisomies. chromosomal deletions & duplications, genetics of
chromosomal inversions & translocations, human traits, Genomic position
effects on Gene expression, Inborn diseases
Pedigree analysis — Symbols of Pedigree. Pedigrees of Sex- linked &
Autosomal (dominant & recessive), Mitochondrial. Incomplete dominance

& Penetrance.

11




List of P_

1. Cell division: P
division.
- e s -
2. Mgotm and meiotic studies in grageh
.(ITI;I herae bt SShopper testes, onionroot tips
romos : i
it omes: Mountmg of polytene ¢y
uccal smear — Bary bodies e
;(Aaryotype analysis — Man and Onion
an — N ¢
" o_nn%l and Abnormal] — Down and Turner’s
syndromes (with the help of slides i

. Simple genetic j
g problems (Problems

§ ms and Interacti i ;
Chromos : \ e racuon ofgenes
mosome mapping using three-point test cross: t g‘ )
analysis, \ PR
9. Induction and detection of
10. Pedigree analysis in humar

ermanent glidec of ...
€S of animg] and plant cellsand cell

v*

L

* =

mutations through genetic tests.

1S.
Evaluation Methods
Internal Assessment:
Theory-20 Marks End Term
Class Participation: 5 Marks Examination: "
Seminar/presentation/assignment/quiz/class test etc.:5 Marks ’;heotl:y;lﬁ.(;(l;/l :;a:kg
Mid-Term Exam: 10 Marks - )

. Evaluation of the
PoRticu 110 MuEES practical skill will be

Class Participation: done by an external
Seminar/Demonstration/Viva-voce/Lab records etc.: 10 Marks examiner.
Mid-Term Exam: NA

Part C-Learning Resources

Recommended Books/e-resources/LMS:

Principles of Gene Manipulations — Old & Primrose, Black Well Scientific Publications.
Elements of Genetics — PK Gupta. R.aslog'i Pubhc.;muns.
Molecular Biology and Genetic Engineering = PK Gup('d
Cytogenetics, Evolution and Plant Breeding — PK Gupta

) adee . ey stad, A . —0()6)-
< l Gel]e'l‘,h. v l]l Edltl()l’l J()l"l \~ lleV & 5()“5. 2. Sﬂu.\(dd, D. . mmons, h’l.]- (-—()()9 -
‘ llnglpltB\ O B, ‘ E; S )

Klug. W.S.. Cummings, M.R.. Spencer. C.A. (

N O W W9

Cummings. .
Russell. P. 1. (2009). Genetics- A
Griffiths. A.J.F.. Weissler, S.R..

Molecular Approach. I1I Edition. Benjamin Cummings.

o

2009). Concepts of Genetics. IX Edition. Benjamin

Leontine. R.C. and Carroll, S.B. IX Edition. Introduction to

~ 7 an & Co.
Genetic Analysis, W. H. Freeman &

.)/ 4,_/);



MDC-3

Session: 2024.25

Part A = Introduction

i g
5.‘!'1:'5L Biotechnology
’s:-mcstcr 111 -
/El:mw of the Course Basic Biology — I11
C‘/",',ri Code 24 L5.0-BT-303

-

Course Type: (CC/MCC/MDC/CC-
M.«'DSEC/VOC/DSE/PC/AEC/VAC MDC-3

)
I E—
Level of the course (As per
Annexure-1 300 - 399
R i K g
Pre-requisite for the course (f
any) NA

After completing this course, the learner will be able to:

1. Identify and explain the two types of
reproduction: sexual and asexual and explain each
stage of fertilization in plants and animals.
Demonstrate the ability to predict outcomes in
monohybrid and dihybrid Crosses using
Mendelian genetics. & basic understanding of
DNA mutation and of horizontal gene wransfer and

: their role in evolution.
g‘i‘g‘se }'iuml;]g lOutcome:’ (g},‘o)i‘. 3. Learn the role of pathoget

g L% 0 theory and 57 © role of microbes in sewage e
practical) production, preparation of antibiotics,

biofertilizers €lc.
4. Demonstrate & comprehensive understanding of
the world's biodiversity and the importance of its

conservation.
5. *Leamn practical <kills on basic Biology practical

like pollen germination, quadrant method,

meiosis, slidepreparation and studying models

)

1s in different diseases.,
atment, biogas

o e elc.

. ’,__/ﬁ_,,./—-—__’______.’—————’
Theory Practical Total

Credits 5 | 3

Contact Hours 2 2 4

Max. Marks:75 ) Time:

Internal Assessment Marks: 20 (15 Theory s Practical) | Theory- 3h

End Term Exam Marks: 55 (35 Theory+ 20 practical) Practical-4h




r Part B- Contents of the Course

/

. questions will be set in all.
N”jtliuns from the entire syllub‘us‘ 8:;';\}:'”“ No.l comprising of objective/short answer Lype
E= (wo questions from o ¢ compulsory. The remaining eight ‘ll'c"'i""‘* will be
unit. The candidates will be required to attempt Q No.l &

sel taking e
others selecting one question from eac i i
four each unit. All questions carry equal marks.

Contact

Unit Topics
Hours

:tfr:;ﬁ(rl:c":l’::\;e?:x:gn(Rep't.‘mlm:“:m 'm Flowering Plants: Flower
BIURe p of male and female gametophytes:
pollination - types. agencies and examples: out breeding dcviCCs:
pollen-pistil interaction: double fertilization: post t‘crlilizati(;n'
events- dgvclopmcm of endosperm and embryo. development of
seed and formation of fruit; special modes- apomixis,parthenocarpy.
polyembryony: Significance of sced dispersal and fruit formation. 9

_ \ Male and female reproductive systems:
microscopic anatomy of testis and ovary: gametogenesis -
spermatogenesis and oogenesis; menstrual cycle; fertilization.
embryo development up 6 blastocyst formation, implantation:
pregnancy and placenta formation (elementary idea); parturition
(elementary idea); lactation (elementary idea).

]

Human Reproduction:

ation: Heredity and variation: Mendelian
s from Mendelism — incomplete dominance.
co-dominance, multiple alleles and inheritance of blood groups,
pleiotropy: elementary idea of polygenic inheritance; chromosome
theory of inheritance: chromosomes and genes: Sex determination -
in humans, birds and honey bee: linkage and crossing over; sex
linked inheritance - hemophilia, color blindness: Mendelian
disorders in humans -~ thalassemia: chromosomal  disorders in
humans: Down's syndrome, Turner's and Klinefelter's syndromes.

Genetics and Evol
inheritance; deviation

ritance: Search for genetic material and
Structure  of DNA and RNA: DNA 10
il Dogma; (ranscription. genetic
and regulation - lac operon:
cls: DNA fingerprinting.

Molecular Basis of Inhe
1 DNA as genelic material:
packaging: DNA replication; Centri
code, translation: gene cxpression
Genome, Human and rice genome proje
Evolution: Origin of life: hiological evolution and evidences for
biological evolution (pulconu';lngy. compar'a(ivc zlr}alomy,
embryology and molecular evidences); D“"_‘”""-“ contribution.

mechanism of evolution -

modermn synthetic theory of evolution;
variation (mutation and recombination) and natural selection with
examples. 1ypes of natural selection: Gene flow and genetic drift;

Hardy - weinberg's principle: adaptive radiation: human evolution.

A= WW/CD
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Patho Znu' " ; n Welfare: Human Hegles, “nd Goa
i BENNS  parasites  causing  hugys ‘ Db
chikungunya, filariasis, an - disease

: o ascariasis, 1 ¢
‘,'“'d' amoebiasis, ring worm ) and "’zl)lnc::al.
immunology - vaccines; cancer, 1y

andalcohol abuse,

Microbes in Huma
n .
industrial  production ”"\:’:;L'“::,“Mwm'm in food processing
Vel ‘ ) : '"cn‘ ene . .
microbes ¢ ol y ener enes: ?
4 as b'm ’ufnlml agems  and hir,,fcni’f",( ¥ wm"f",, ',md
production and judicious use, izers.  Amtibiotics,

s (malariy, dengue,

i poeumonia, commeon
¥ comrol, Basic conce

and Al11)5: oy
)5: Adolescence - drug

—

—

N

v

Ecology and  Environment:

A ‘ Org ’ i
Population  interactions ganisms  and  Populations:

' mutualism,  competitio i
opUiaion - , ", edation,
parasitism; population attributes - growth, birth rate and cl‘:ath rate,

;ngc dlslzhutum. (}rgani'xm’ and its  Environment, Major Abiotic
actors, Responses 1o Abiotic Factors, Adaptations),

Ectmyuwmg Ecosystems:  Patterns, components: productivity and
dqcnmpmumn: energy flow. pyramids of number, biomass, energy
(Topics excluded: Ecological Successionand Nutrient Cycles).
Biodiversity and its Conservation: Biodiversity-Concept, patierns,
importance: loss of biodiversity: biodiversity conscrvation: hotspots,
endangered organisms, extinction, Red Data Book, Sacred Groves,
biosphere reserves, national parks, wildlife, sanctuaries and Ramsar
wites,

2

PRACTICALS

A) List of Experiments: - -

. Prepare a temporary mount 1o observe pollengermination.

2. Study the plant population density by quadrat method.

3. Study the plant population frequency by qt'mdmtmclhm‘l, '

4, Prepare a lemporary mount of onion oo P 10 studymitosis,

5. Jsolate DNA from available plant material such asspinach, green
a sceds, papayd. €ic.

B) zudy and observe the following ( Spot'ti’ng): ' ’

i Flowers adapted 10 pollination by differemt agencies (wind,

insects, birds). ' N

2. Pollen gcrminalinn on stigma through a permanent slide or
anning electron Micrograp _ o ’

3 ,;:lz-syliliguui:;n of stages of gamele development, 1.e.. T.S. of testis

B and T.5 of ovary through  permanent slides (from

graushoppcr/micc),
4 Meiosis in onion bud ce

1} or grasshopper testis throughpermanent

slides. ; .
T.5. of blastula through permanent slides(Mammalian).

6. Mendelian inheritance using weeds of differentcolor/sizes of any
., »

U

plant.

20

prepared pedigree charts of any one of the genetic traits such as

> T



7. Controlled pollinatio
8. Common disease-¢ i
Plasmodium, any fungus ¢

slides, models or vir%ul:l (iillu
symplox_ns of diseases that th :l
9. Models™ specimen show :
of leguminous plants, C

emasc

uscuta

analogous organs.

ausing org

atree
A8CS or specimens
: ycause, .
Ing symbolic associ

10. Flash cards models showine
[=]

rolling of to_
blindness. gue, blood groups, e

ar lobes.widow

's peak and color
ulation, lagg
anisms Jike
SINE ringwor

g andbagging.

Ascaris, Entamoeba,
m through permanent
Comment on

ation inroot
B modules
on host, lichens. -

examples -
amples of homologous and

Evaluation Methods

/
Internal Assessment:

Theory-15 Marks

Class Participation: 5 Marks
geminar/presentation/assignment/quiz/class
Mid-Term Exam: 5 Marks

practicam -5 Marks
Class Participation:

geminar/Demonstration/V iva-voce/Lab records etc.:5 Marks

Mid-Term Exam: NA

End Term Examination:
Theory: 35 Marks
Practical: 20 Marks
Evaluation of the practical
skill will be done by an
external examiner.

test etc.: 5 Marks

—

Part C-Learning Resources

XI published by NCERT.

1 & 2) - Examination 2022/23
H.N. Srivastava.

& Project Work) Class- XI by V.P.

BSE Class 11 published by Wiley

1. Biology Textbook for class
htlps://’ncerl.nic.in/textbook.php‘?kebol:()-19

2. Pradeep’s A Textbook of Biology for Class 11 (Vol.
pPaperback — by P.S. Dhami, G. Chopra,

3. §.Chand’s Biology for XI by P.S. Verma and B.P. Pandey.

4. 1.S.C. Practical Biology (Including Viva-Voce
Aggarwal and S.C. Maheshwari

5 Fundamentals of Biology:
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Name of the Course

Recombinant DNA Technology-I

Course Code

|

Annexure-I

any)

24 L5.0-BTY-401
VCourse Type: (CC/MCC/MDC/CC- _— -
M/DSEC/VOC/DSE/PC/AEC/VAC) | €€-4/MCC -6
-] of the course (As per
Leve £ 400-499
- isite for the ¢ s i
Pre-requisite fo e course (if NA

Course Learning Outcomes (CLO):
CLOs 1-4 of theory and 5" of
practical)

After completing this course, the learner will be able

to:

I. Understand concept and scopes of Genetic
Engineering and central role of recombinant
DNA technology in all fields of Biotechnology.

2 Acquire the knowledge of basic concepts and
different methodologies used for isolation,
purification and manipulation of nucleic acids.
gene cloning. transformation, selection of
desired clones.

3. Understand the concepts and methodology of
PCR and its uses in diverse fields of life
sciences.

4. Work in the latest research areas of
biotechnology like microbial, industrial. plant.
animal. environmental. health etc. using genetic
engineering techniques.

5. Get acquainted with different tools and
techniques used in  Genetic Engineering
experiments and manipulate DNA for its diverse
use in different Biotechnology areas.

Contact Hours

 Max. Marks:100
Internal Assessment Marks:

~End Term Exam Marks:

e

Theory Practical Total
3 1 4
3 2 S
30 (20 Theory + 10 Practical) E;lnelsr) 3h

70 (50 Theory + 20 Practical) Practical: 4h

» &
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Unit

e questions will be set in all. Question No
questions from the entire syllabus. will be cnmm;
! taking two questions from each unit. The candidates w
jour others selecting one question from each unit. A q;:r\:‘i

Part B-

Contents of e C

ourse
Instructions for Paper.

Setter

‘ls ()Lr(\)-"]pl:[“i\‘l?g of .ol‘\jccli.vc. short answer type

Y. 1€ remaiming eight questions will be
il be required to attempt Q.No.1 &
ons carry equal marks. ‘

Topics Contact
Hours

enetic Engineering: .
G. e gineering: Introduction and scope of Genetic Engineeri
Miles stones in Genetic engineering gineering,

ciipiiseening. . Central role of E. coli in genetic

Nucleic Acids: Purification of total cell DNA. plasmi
DNA. Yield AnaIYSiS ¢ NA. pld.\ﬂ“d DNA, phzlge 10
Nucleic acid blotting: Blotting technigues, Southern blotting, northern

blotting, western blotting  Hybridization

e techniques-  In-situ
hybridization, FISH.

Gene Modifying Enzymes: DNA polymerase, Polynucleotide Kinase,
Alkaline phosphatase, Nucleases, Methylases Terminal
deoxynucleotidy! transferase, Reverse transcriptase, Restriction
endonucleases (R.E.) - Host controlled restriction and modification,
Nomenclature, types, Recognition sequence. blunt and sticky ends,

applications. Ligases, Linker, Adaptor, Homopolymer tailing. Nick
translation system.

Gene Cloning Vectors: General features, Types of cloning vectors-
Plasmids. bacteriophage. phagemids, cosmids.

Plasmid Biology: Structural and Functional Organization of Plas.m-ic.ls.
Plasmid Replication. Stringent and Relaxed Plasmids. Incompatibility
of Plasmid Maintenance. Ti plasmids.

Biology of Bacteriophage Lambda: Lambda Phage as a natural in vivo
vector, in vitro construction of Jambda vector,Bacteriophage (ssD‘NA
Phuge;) Cauliflower Mosaic Virus. Artificial chromosomes (YAC,
BAC. PAC)

111

bination and Gene transfer: Construction ofrecombinant
Gene Recom‘l.na of competent cell, Episomes. Gene transfer using
Ig::g‘;i(ire‘ggdt:g";r cloning vectors, ()lh_er l.cchniques of gene transfer:
Microinjection. Electroporation. Ullra.?omc.al}nq - S
s d Subcloning Strategy: - Transformation, Trans ection,
Clonu.lg e formed cells. Selecuon and Screening of Recombinants 12
SElection of mm's Og)- Cloning strategies in yeast, E. coli and B. subtilis -
(bacufnu and_‘phd_glf-c ‘Gene: Doircc[ selection, Preparation and comparison
Ctl-ogll:i;fi:ﬁi‘g chNA library. identification from a gene- geNomic
of Ge
R,t;;l;;\(;;:)fl:? é;ggt’%hentiﬁcation: Screening strategies- Probes, Colony

and plague hxbridiznlion.

o <y



—
Pol?rmerase Chain reaction: p,.
chain reaction (PCR), primer.q lirlncinlc and apnficar:
— €S1gn, and RT. Ev'?.d“”"“ OF Polymerage]
Applications of Genetic Engin €rse transcription) pepg
v Geqetlc engineering in plangs Tﬁe”“g Genetic ep rineeri
engineering-blood protelits h Crapeutic produc _é neering in animals
il P s e rleman hormones il‘;::npr()duced by gencti‘ct I
Restriction mappin ach). DNA  Fingerprintine.  rodulators and
2. Genome mapping. Eerprinting, Gepe therapy.
List of practical:
1. To perform plasmid i
! mid isolat
et =l 1on from E. coli and its qualit
3 Foclo ! garose gel clectrophoresis A v
. aton of genomic DNA from bact
v 3 De\lgmng rim > ctena and plants
. ‘Torerto, pPC ers in Gene Runner for PCR
" 1 i i
&t . 1 R with given template and primers 20
9 emonstrate about RT-PCR h
6. To perform Restricti i i i
: per?orm' l'estl-‘lctlon dl_gcstlon of given DNA sample.
A . Ing ligation reaction of two DNA fragments.
8. Transformation of E. coli with foreign DNA.
Evaluation Methods
Internal Assessment: s
Examination:
Theory-20 Marks Theory: 50 Marks

Practical: 20 Marks
Evaluation of the
practical skill will be
done by an external

e Class Participation: 5 Marks
e Seminar/presentation/assignment/quiz/class test etc.:5 Marks
e Mid-Term Exam: 10 Marks

Practicum -10 Marks examiner.

e Class Participation:

. Seminur/Demonstralion/Viva-vocc/Lah records etc.:10 Marks

e Mid-Term Exam: NA

Part C-Learning Resources

Recommended Books/e-

Ll

N o

resources/LMS:

ing Horizon (2010)
2013) 15! Edition. Rastogi publishers
Revolution (2009) Academic Press

ion (2015) 7th edition, T.A Brown.

Expand 31d edition. Kalyani Publishers.
XD

d Genomics (
ng Genetic
An Introduct

Singh B.D. Biotechnology:

Gupta P.K. Biotechnology an :
Clark D.V and pazdernik, N.J AP_I?I.‘/'
Gene cloning and DNA analysis —
Blackwell publisher. ‘
gs,semial_%?2?;);%(4{2.gfxi?0urlund scicng(:;
‘ﬁn‘f_mlc’ : o; gene manipulation and Genomic:
Rf.)lr\iln;'l\l:'\(/—l:mn. Blackwell publishing-

_ s eering (2009). Mous‘umi.
Principles of O Engml‘;rincri:ples and Applications O

Pearson education international.
Taylor & Francis, New York.
(2006) 7th edition, S.B Primose and

yin Lewin,

Debnath. pointer publisher. Jaipur. ,
f Recombinant DNA (2003) 3"

Molecular Biulechnnlogy-
/ W@
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i Bernand R Gliek ang Jyey § Dasterngk, AQ
[lman Moleeular Geneticy (2004) 3 L‘(‘ili;)||\'|~1 PSS, Washingtop
U atand science Ok & Andrey p g

\ L \d,
- olecular Biology of Gene (2008) 6y, edition, Wy
vk, Pearson education e *PYANOR. Biaker,Bell, Gann, Levine o
) piotechnology-Applying the geneli Revoluton ()

\Cl ! 1lermil '
s utk and Paaderni, Academic

. Molecular Cloning: A Laboratory Manul (000, ). Samtbrock ¥E

\\ \ \ T (S X “ W \lm h M Bt f

| Mantatis, Cold Spring Harbor Laboratory Pregg New York o Pt

4 DNA Cloning: A Practical Approach (1995), DM, Glover nd . Hames, IR, Press
Oxlod. S

—
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f ? »f the Course \

Name ¢ Bioinformatics.J -

Course Code P

24 LS.O-B'I‘\'_,‘OZ

Course Type: (CC/MCC/MDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VAC) MCC -7

Level of the course (As per

Annexure-] 400 -499
Pre-requisite for the course @f -
any) A
After completing this course, the learner will be able to:
|. Understand the basic principles and concepts of
bioinformatics.
2. Conceptualization in applying bioinformatics tools
tosolve biological problems.
3. Critically evaluate bioinformatics research papers
Course Learning Outcomes (CLO): and studies. _ .
(CLOs 1-4 of theory and 3" of 4. Understanding of various databases available t
practical) explicit further research in Biology.
5. To develop familiarity with various interfaces
search functionalities, and data retrieval processes.
It will enhance the skills in accessing an
interpreting biological information. which is
essential for research and analysis in the field o
biology-
Theory Practical \ Total __\
L S
Credits 3 ! \ 4 _}
PSR 3 2 \
Contact Hours L..-’—-—-’"‘"" .
00 Time:
Max. Marks:1 Kks: 30 (20 Theory + 10 Practical) | Theory: 3h

Internal Assessment Mar >0 Practical) M——
Marks: 70 (50 Theory :__(lil}i:u. )

End Term Exam
part B- Contents of the Course

e —

in all Question No.l comprising of objective/short answer type
3 et in all. : ) P et S o B
Nine questions ) e |labus. will be compulsory. The remaining cight questions will be
questions from the entire :y | each unit. The candidates will be required to attempt Q.No.l &

. ons fron

set taking two questi %\N\

will be




. N A
AW AT N lecting one Question

) W 5 N )
LAVETVIEW ol Nuimnmmni\\v hi

Ny ‘N‘\)]‘\' M

NG

Introduction (o )
Mologice )
. ; ca Do,
POSOUIVES and tools l&)‘\mln\‘I;\ml\n\\\\x “N\'I \":l'ml detadleg
' o 4 Ivpos, iy

“"l‘“('llll .
M () ™IV "“\\,
IWorary. Verview g NCRI

nlulnnmuics

Depage, Virtua

Rasic structural
: mroduery R

(polynucleotide, '“'l"l::‘:::;‘; ol Hm.nnlooulm studie

\ . s des, G Wi A or
d‘“‘“\“‘\(\\‘ h““‘d“cﬁﬂl\ o Pai (,“\.“\‘ "“)I(\i“) For n l“l)}ll‘“”llﬂ”l‘.\
algrmvens. h““)\“w“““ AEWise S\‘\lll\*nw :\uull\lll‘m ol Sequence

s \ ‘ N . ‘
alignment. and Wplications  op Mm\"n;ul ~quence

f ') (8} N\‘\'"\‘l“'(‘

Basic uu‘h\dumion o following e
proteontics,  wanseriptomics,
pharmacogenomics.

st I aitie ‘
m‘;:\l In \\:Ifq O drug design, Genomics
abolomies,  chemo informatics,

i
i
F Contie

y
~Louns |

AY

In.ln‘xluclmn O vanous biological  techni :

Biomtormatics analysis (DNA, RNA Prot iy ;m;m;\s el
2 SN \ N e solaton and sequencing

A . » A . M '

ete). Human Genome Project objectives and applications, ‘ ’

Ve

4. Visit PubMed database. Explore search bas

List of practical:

L. Visit NCBI homepage / URL is https:/www.nebinlimnih.gov/

2. ~Familiarize with the different sections on the homepage to provide
access o various databases and resourves related o biomedical
rescarch and information,

3. Study the, Human Genome Project’ NHGRI website, navigate to the
Human Genome Project section tounderstand the goals, history, and

achievements of the project. ‘ o
ed on various eriteria and

30

using Boolean Operators.

Evaluation Methods

Internal Assessment:

Theory: 20 Marks
Class Participaton: .
Seminar presentations
Mid-Term Exam: 10 Marks l !

d done by

Practicum: 10 Marks

Class Participation: —
<A Eva-VOU
Seminar/Demonsuraton Vi

End

assignmentquis

o ks | exanuner.
Lab records et 10 Marks

Term

Examination:
Theory: 50 Marks
S Masks class test ete.:S Marks Practical: 20 Mm“ks
Evaluation ol ‘
practical - skill - will be

the

an - external

part C

B " . NA
N‘“'- lk‘l'lll IM"'“R Resu“rct\s
/

)/

—=—A_
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’/M WQMMS,
“gioinformatics; Plincipk‘ ad Alica;
‘ s Kationg® ., - |
“Bioinformatics: A Practical Hangh, - Fimmagam,
. ., * "yRWﬂS,S]m”MA
“Bioinformatics: Concepts, Skills, znd Aplction 1 s j4y S, Vermy
Practica Bioinformatics” by B,y Sl

e

“Bioinformatics For Dummies" py Jean Michel Claserie g m Noredane
Tnsodocion 0 Binfomatics” by Ay (1 -
“Understanding Bioinformatics” by Marketa J, 74 etet 20d Jeremy 0. Bam

, 'Bkﬁnfmics for Beginners: Genes. Genomes, Molecslas Evolation, Databases nd
Analytical Tools” by Supratim Choudhui, |
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Part |
tA - lnlmdu(.“""
sahect

| sub) ‘ lliouml"ml“m
| Semester B v
! . .
| Name of the Course
' s — Metabolism

| “
Course Code

. ) 24 L5.0-BTY.q03
Course Type: (CC/MCC/MDC/CC.
M I)Sli(':V()(‘/l)Sli/l’(‘/’Ali(‘/Vl\(‘ MCC -8
)

Level of the course (As per
Annexure-1 400 - 499

Pre-requisite tor the course (if
any) NA
Alter completing this course, the learner will be able to:

. Apply the knowledge of biological redox reactions,
coupled reactions, energy rich compounds and the
energy transactions in studying metabolism.
Describe the metabolic pathways fe., glycolysis|
(catabolism), gluconeogenesis  (anabolism), and
TCA cycle and their regulations.  Discuss  the
reactions. regulation and importance ol pentose
phosphate pathway,  glycogen — metabolism,
glyoxylate. l o s i oeiday
: . weribe ETC and apply the concept ol oxidauve
Course Learning ()ulcmllt‘ﬁ (C\LO): . '))I:(::ll):::;‘\"llillli(()llm:() cflllc‘l;lzllc cncrgyl production by
Ualle Led i theory anid i (')xi‘llulion‘ of carbohydrates, Describe the reactiony
practical) and regulation of lipid biosynthesis and catabolism
" alpha and omega oxidative pathways:
and integration to the

ra

by beta, :
ketone bodies metabolism
metabolism ol other I)imnn.lcculcs. .
Analyze how amino acid  catabolism ‘lvmls‘m
l'm'miuinn ol diverse lype |.nolcculcs nwlmhng
Kketone bodies, glucose, urea: discuss the cu.luhuh.\m
and anabolism ol nucl.uw acids fmt'l |mrph,\'rm§'. '
5. Isolation and determination ol biomolecules from

samples quantitatively.

the
//———__—- . [ B
- __._—-—/ 'I'I weory I'l'ucllk‘lll l (“u‘
\ . 3 | d4
Credits .
e 2 5

3

= w-




s Marks: 100
jernal Asewsment Marky; 3 ey s 109, |19
od Term Exam Marks: 74 (5, 1 o A0 iy | Aime |
e (! lliumy Y20 Priat, ik |
Vi) l'rmfm;ﬁ |
Part 1. ( ,'l””mu A the ¢ Dire
wine questions will be seq jy, all, Ouestion p,
auestions from the entire syliabus, )4 he con # v, TS o g o
?vq;wzking WO questions from ¢ el pores o
‘ four Ahers selecting one Yuestion

# £ o ’ m " p 4
h unin, Fhy andid, Vtanming wigty WAy wil) by

Ay wil) )
rom eacty iy, 7y, i ”'L " reugired 1) stsupppn O Mot &

Cary equn ks,
- Unit - Topiey - Commer
| — . Mowrs
Bknmm' Concept of free COCILY, Mandmd fye Igy. 16 tions
between equitibrium CONAam and sandard free vy chimge and

: AgIcal onidation: suduction, 1edrs puremiats,

relation between siandard reduction perentials and free “neryy changy ]
(numericals  included), High-energy CAMANSs,  thuyghinte  yromy

| transfer potential, free energy oA Wydrohysis of KAV, 1P apud ghivct ra-

f 6 phosphate along with reasons fir high /4;

J compled seactions, i
L

*

Carbohydrate Metabolism: Vewtions energetive o glycokysis,
Alco}mli{' and Jactic acid Sermemations, Veeder V,d!mm{@,'l,mry A

fructose imo glycolysis, Reations and energetios A ICA cycte. i
o i Nysis 4 TCA cycle,  Cilusmergenes,
Regulatiom o glychysin  and A« ) oo
Glycogenesis  and  glycogendysiv.  Weadienn  mnd  phyvickogic |
sigmificance of pentose phosphiate V“'”"f’ff

- = ¥
o — ——— e ——

| 4 yuidative  Viwrphrs yhation:
| Electron  Transport  Chain Nam‘n Sl s 1 el
| ot o5 miﬂxﬁﬂld/ﬂ;d;%'/ inhitatns A ectsom !mmvz

' Ty pre Y e i e
SR, Wi of &1 P Lation, AhramuAr. iny. poosid

it i s ubative
A'mes’y:‘, Frampont oA reducing CYBVAENE
] l‘b‘ ,’umf ,, ovdshysis oA triacyIgycerchs,
m’umﬂu"’ » ’m{lm}“”‘r 'y .. "I/IA W’ ﬂ"‘llﬂ"ﬂﬂyf“t
Lipi O o A "'“7 i ” s, ATV yedd fremi
activation of fatty wsds. 1. and o8 hain 14 '{;;w;i fatty  acis,
beta-nsidution A SmumecL . pein o |
i fun,’ ,“&‘,‘mﬂw:x A iféiﬂ‘f""‘dig ' — e ——
Friglycer S

Gonerdvewium A s s

) P iy wad - rasbdive (e :

mrine  acid pididyve NG T ats v vy
AMA‘“”'; “Nmn;‘t,‘::,' l’;é‘” (;:7‘/,1%'{;‘“::: A'm’zm l,]l,k 12
4 degastrrnytaion. 114 i wnirar iy 7 n the g and
| #nd A wenn A the AAmy ¥ .
| | acids, Pyl . Smpiin ehunin wndd Qe adiatiom A V",:,.;,
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tof practical:
Esli.nmli'(m of nitrogen by micro- K;
Esu.mau.on of blood glucose by é()lle!dz\h| method
Es\nnatngn of a_scorbiC acid by ‘itri(mn‘.etri clly, .
preparation ot. starch from pmauimmc method.

achromatic point by salivary amylase

[solation of total lipids by g
value. y Folch methog and de

Lis

e
-

e

tn

6.
isoelectric pH.

/L/’f

an S
and delcmnnulion of

termineac
! s . id
solation of case .
Is casein from milk and determina

ation of

\

Suggested Evaluation Methods

|

mnternal Assessment:

Theory-20 Marks

Class Participation: 5 Marks
Seminar/presemation/assignmenu'quir,jdass Eant dees.
Mid-Term Exam: 10 Marks
practicum -10 Marks

Class Participation:

Seminar/ Demonstration/Viva-voce/Lab records etc.: 10 Marks
Mid-Term Exam: NA

End Term Examination:
Theory: 50 Marks
Practical: 20 Marks
Evaluation of the practical
skill will bedone by an
external examiner.

| m—

Part C-Learning Resources

B

I

Recommended Books/e-resources/LMS:

|. Lehninger: Principles of Biochemistry. 3rd edition, by
(2000) Maxmillan/ Worth publishers.

3 Fundamentals of Biochemistry by Donald Voet
& Sons, NY

3. Biochemistry, 7nd edition, by R.H. Garrett and C.M. Grisham (
Publishing. NY. ‘ i

4. Outlines of Biochemistry by E. E. Conn, P. K. Srumpf.
(1987). John wiley & Sons. NY

5. Biochemistry, 2nd edition, by Laurence A. Moran. K.G.

R.S.Ochs and j. David Rawn (1994). Neil

[

Patterson publishers

David L. Nelson and M.M. Cox

and Judith G Voet (1999). John Wiley

1999). Saunders College

G. Bruenimg and Ray H. Doi

Serimgeour, H. R. Horton,
Prentice Hall.
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ﬂﬂe 0 Biosafety & Bioethics

course Code 24 L5.0-BTY-404 - '\
" o Type (CEIMGCIMDCIO0. -
(o CVOC/DSE/PC/AEC/VAC | DSE -1 |
| |
Level of the course (As per
Annexure-1 -

pre-requisite for the course (f
any)

NA

Course Learning Outcomes (CLO):
(CLOs 1-4 of theory and 5™ of
practical)

Credits

Contact Hours

research, gene thera
Theory

After completing this course, the learner will be able to:
|. Gain Knowledge about Intellectual Property
Rights to protect biological inventions.

Understand process of filing a patent, about
different treaties, rights and duties of Patent owner.
Gain Knowledge of working principles in a
laboratory taking all safety measures, handling of
pathogenic cultures. disposal of infectious waste.
care of the equipment requiring safety audit.

Get an insight into Biosafety guidelines and
Analyze and Manage the Risks involved with
GMOs.

Understand the Process involved in Patenting.
patent Search and the protocols for ethical
permission.\' and procedures for use of animals in
etc.

2.

3;

W

Practical

Max. Marks: 100
Internal Assessment Marks:
End Term Exam Marks: 70 (50

Nine questions will be set in all.

questions from the entire syllabus.
$ from each

__set taking two questions

wil

30 (20 Theory + 10 practical)
Theory + 2(

Part B-
Qucslion No.

| be compulsory.
unit. The candidates

Time:
Theory: 3h

Practical: 4h

Contents of the Course

Praclical)

| comprising of objective/short answer type
The remaining eight questions will be
will be required to attempt

/_Y_,—J\—f



| O others selecting one question fron
e Ve

ach uni, A que

stions car
2 B o by arr .
Fopics ye

Property

qual marks,

p—

Contact
Hours

—

ntroduction  to intellectual
[ntellectual Property. Patents. Tradone;

ey g < arks
"“'“"“?“" D.e‘“g" and  Rights, Trudili()m:i K

jcations -importanc :

l!]dlt ‘1~ o [: : ance f)f.IPR — patentable gng nowledge,
life - legal protection .ot blOlcChnolngicq] y non patent
property Rights Organization (WIpQ), vRlieng=

—

rights:

5 Introducij
Copyright, hon 1o

rade  secrers
Geographical
able patenting

World Intellectual 10

Grant of patent, patenting authorities and treaties:

applications: Ordinary, Conventional, Div‘ix‘i(:l,'l'feutu;s: l'ypes of patent
An introduction 0 Patent  Filing Prucédl:r‘;vd"[(:l. l"u(cm. of Addition;
angrecmcnl; Patgm infringement- meaning, sc(,p;:. m;\:'tn.l hc‘cnsmg St
Rights and Duties of patent owner. Agreements m;d Trt:'lllllin"?: }t‘(‘\ r Sl}ld.lgs‘
TRIPS Agreements: Budapest Treaty; UPOV & Berne cl)lJLZn\lidIbl%Al .

11

Bm'safety: lmrc;duction of biosafety issues: Biological Salety Cabinets &
their types: Primary Containment for Biohazards: Biosafety Levels of
Specific Microorganisms. Biosafety guidelines and regulations (National
and International); GMOs/LMOs- Concerns and Challenges; Role of
Institutional  Biosafety Committees (IBSC), RCGM, GEAC ctc.,
Environmental release of GMOs; Risk Analysis: Risk Assessment and
management, Overview of International biosafety agreements.

11

Bioethics: Ethical issues related to use of Animals in Research 'uml
Testing, Alernatives for Animals i.n Research a‘nd lcsli.ng: Aml-n.ul
Cloning, Human Cloning and their Ellylcnl Aspects; Gene lh(’:l'apyl‘-::l!\wu‘l.
and social issues: Organ transplantation- clhl.cul ull.({ Ic%vul ftﬂpjt;llll()'n‘s',
Testing of Drugson Human Volunteers .:\nd. its c}lmal T(.)ml}nj:“. 1::}1
Pros and Cons of IP proleclion and its impact on hiodiversity 1ic

developing countries.

12

L —————

List of practical:
1. Case study 0
Biopiracy and Biop -
To perform different Paten i
Libraries, online ools, Country

¢ Intellectual property rights in Biotechnology.
ntellec

r()spccling

gearch methods, Patent Databases &

2. wise patent searches (USPTO. EPO,

India etc.), patent m:,_ppmg
Case studies of diftel
PCT, Convcntionul, Di
Study of
Patents 10
To operale )
Laboratory biosafety

VA

r Chcmicals.

pa—

rent type

Biolcchn()log

Biosafety ¢
Practices.

¢ of patent applications: Ordinary,
nt of Addition

nting living beings,

onal and Pate
1t laws: pate

visic
y and Pater
Phurmuccuuunls
cabinets and

30

understand  GLP- Good

i
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Part A - Introduction D ——
i .
'Subjecl Blote(:hn()l()gy ~
Scme,slcr v |

yume of the Course Foundations of Ferensic Biotechnology

a——

' course Code 24 L5.0-BTY-405

| Course Type: (CC/MCC/MDC/CC-
| WDSEC/VOC/DSE/PC/AEC/VA | DSE -1

C)

Level of the course (As per 400 — 499
Annexure-1

Pre-requisite for the course Gf NA

any) sl S S

After completing this course, th@ learner will be able to:
. Understand  the basic ~ concept. rr.\c;u‘ung
signiﬁcanceand development of Fprensu: science. 4
2. To elucidate research methodologies and t?chmquc:
B used in the formation of research design on
speci lem.
3 ;sr‘:)ccllggeeii?nd the Concept ol gene and sequence
variation.
4. To learn the €€
5. Gan the know
(Microscopy:

Course Learning Outcomes (CLO):
(CLOS 1-4 of theory and 5" of

hniques used in DNA Profiling.
practical)

ledge of methodologies/ techniques
Chromatography. — Spectroscopy
R and other biological &

gphoresis, pPC
E'lc?::‘ex‘r)lical analysis tools) and learn about 'th
o ods and significance of collecting biological

meth
and serological samples. J\
- —
-/’1—1;;;’#’—1 Practical Total
//"‘_",__————'—’—’_‘———,_’_——
i 3 1 4 j
Credits 3
—/’/—’_’f’ ) 5
3 = Z
Contact Hours s e ) Tinﬁ. v B
la Viarks: <= . - & & 2
Max. Marks: 100 .30 (20 Theory + 10 Pl:ilCllCﬂl) ;h(.()tl:_v". f“;h
Internal Assessment Mar 0 40 Theory *+ 50 Practical) ractical:
70 (

End Term Exam Marks:

o =
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qions will be set in ajy,
' “c‘ » I . z 2 H ; ¢
"’"‘-:l,,s from the entire ._.sylldbu.s. will he com l" COmprig; o
, two questions from each ypi, The ot The re »”h’cc“"“/”""rl
C Candigagoe . . “Maininy Cight

gl >
:ur others 5

Questioy,

Mswer |

1 INne one S « ' ' \

lecting One question from cach unit, Ay q’;s ¥l be Fequireq 1, 0ie NS Wilf by
: . Jalteny

ns ¢y im ()N“, &

C¢ - 'y ‘
My equy) Mirky,

lntro‘dl&c“o‘" "f FQrepsic Science: What is Forane:
S‘.()p(... f;nccpt.s. Slgmﬁc;m?c and Limits 0’; ’:‘:r’r.tlf!?:'c :S?lcllcci’ Neeyd,
and nge opment of Forengij Science, Laws Ve S}‘Icncc, History
Forensic .Scncnce. Applications and i)rm;CHldnd _B;fs;c principles of
Organizational set-up of Forensic Science ’ils'm‘r,;u,lr(;'f,’;:g:f science,

- entre an

State, NCRB and NICFS,
e ——

Tools and techniques in Forensic §¢j

: : | 3 *NSic Science: General principle
B'(’l‘?g'cal’/ B'O'd_’em'ca' Analysis, pH and buffers }’;’I:;'ri‘;:),l)r’;;u:lr
solution, cell and tissue culture, Cell fractionation, biological variations

etc. Centrifugation Techniques, Basic principles of microscopy, Y
spectroscopy, chromatography. Electrophoresis, Enzyme- Linked
Immunosorbent Assay (ELISA), Radio Immuno- Assay (RIA).

11

DNA in Forensics: Introduction to DNA. Concept of gene, Nature and
structure of human genome and its diversity. Concept of DNA
Detection

Polymorphism - VNTRs, STRs, Mini STRs, SNPs.
techniques - Amp-FLP, sequence -

RFLP, PCR amplifications, ,
polymorphism, Y-STR, Mimchondn:al DNA. ngemrmn t“;m-d
assessment of DNA profiles, Statistical interpretation of DNA p;((;) : :‘;
evaluation and presentation of DNA ewdcnqa. ?;ﬁ% P[":,ﬁ:;:f :; i
Species, Kinship testing and lineage markers, D atabank:
utility invarious criminal investigations.

Environmental Forensics:

v

Science: . it
2 environmental forensic science.

Definition, Legal proces-'}';’-‘ ??zz::ggs}'s'wm: Basic principles and
S 1 Positi Y dentification:  Introduction.
Gco:forf?ﬂhl"s' -G'ch:-ic-.; in Personal Idcn'tmca::f:; jdznliﬁcaliun'
appllCﬂlIO"S: Bmm v'c Authcmicmion, Role in P?['échn()lf)gy. Face 12
Concepts of B“Lmel’?echn()l()gies (Fingerprn:jl Geometry. Speaker
Techniques an Geomelry, Han related

G ina forensic
Recognition, RIS, Retind ification and other forensic and
R ition Veri Concepts of Biosecurity :

ecognition,

Recent Trends in Forensic

Signature o :
: > 1on, R ass-
Bioterrorism: Ddlmf! mass destruction (WMD), mass
o ers

techniques). t : " . .
microbial forensics, Weaponc and CBRNE, Dirty Bombs.
casualty weapons (MCW). NB

g — W/E':p



y List ()f practical:
|. Isolation and instrumengy)

substances and drugs. alysis  of

" R diffe ’
2. Microscopy of various physical s ent  1oxic
3. TLC and spot test of alkaloidy f ologicalevidence
substances. O drugs of abuse and yox:
4. Thin layer chromatography of expjg; .
5. UV-Visible Spectroscopic analysig (:t{\]; Substances
| & IOTLEE the quantity of protein by U'\-/ugs
7. To estimate the activity of g -absorptionmethod
serum/urine, saliva » mylase enzyme in
8. Examination of blood, saliv:
: s 8 ‘a, seme - S . 30
Chemical and crystal tests men, urine and its stains:
9. Identification of spermatozo i
. ) a by differential stain;
10. Determination of blood grou Btypes 1al stainingmethod
11. Isolation of DNA from blood — purification
12. Amplification of DNA usine PCR
13. Quanttative estimation of DNA, RNA & proteins
14. Electrophoresis of DNA, RNA & proteins
15. Restriction Digestion of DNA
Evaluation Methods
Internal Assessment:
End Term
Theory-20 Marks Examination:
Class Participation: S Marks . Theory: 50
Seminar'presentatiom’assignmenu’quw’class test etc.:5 Marks Practical: 20
Mid-Term Exam: 10 Marks Evaluation of lhg“ "
i rks practical skill will be
Pl‘acctllcunl; -l.o.Nla. done by an external
ass Participation: N I
- - ‘oce/L: C s etc.: 10 Marks examiner.
Seminar’Demonstration/V iva-voce/Lab records etc
Mid-Term Exam: NA J
part C-Learning Resouress

Recommended Books/e-rwourceS/U\'iS:

1s of Fo Academic Press, London,
Fundamentals

rensic Science,
I. Houck. M.M & Siegel, J.A;

2006. : v ichine Co
.. ] [nvestigation & Trials. Universal Publishing Co.,
e in Cnmind SUE

[

. Sharma. B.R: Forensic Scienc
New Delhi, 2003 i Scien
. Nanda B.B and Tewari, R.K: FOT}EM‘:O(S);- i
Century. Select Publisher. New De ) Science- An Introduction t
4. J: N Nordby. J.J: Forensic ¢
- James, S.H and Nordby. RC Press.

in India- A vision for the Twenty First
ce

)

o Scientific and

Science. Prentice Hall Inc.

A. 2003. )
Investieative Techniques. roduction of Forensic
. Safersl::in' Criminalistics- An_In

P




“Bay. Al FiSher:M
US;\.QOW\-’(?* 2003. U of Crime Scene Investigation. 7 Ed, CRC
o

WSSih"' L& ReCkO“\mfé»l‘)? "Sn\e‘An (‘ﬂ Fgrensic Detection, CRC pregg New York, 2003

: o Cawwal: Al}&yncz\nd gi;::%% 2 Egp, Himalay Publishing House Ney
SO,R-hi 0 9, Aitken ‘ Y- he Use of Stagistics in Forensic Science, Ellis
pelnt 4. New York, 1991.

H““\'OOT'. Gene cloning and DNA anal
M, e

v~

? iond"“’ e d Topics
r, J; AdvanceC 10pIC:

. ‘[],Bll‘qg Lond()“. 2009 | o |
| Pre-“'a‘ g, McLeod, N. & Reed, K: DNA Profiling; Principles, Pitfalls and Potential,
| “'EM. o 4 Academic Publishers, New Jersey, 1991,

Haf“‘; e, D. & Schanfield, M; Forensic DNA Applications: An Interdisciplinary
| \Z.Pm?\ ective, CRC Press, New York, 2014, |
\ Per:snl N. & Inman, K; An Introduction to Forensic DNA Analysis, Second Ed., CRC

3R~

"o New York, 2001, ‘ » '
psrebs‘ii“c- Genetic testimony: a guide to forensic DNA profiling, Pearson, New Delh.
|4.5peRCts &

2004,

ysis. An Introduction, 5th eq. Blackwell publishing,

i Forensic DNA Typing: Methodology, 1st Ed.. Academic

3 =
(bp>
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Level ol the course (As per
Amnexure-1
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Bioanalytical 1
alytical Techniques

SEC

100-199

Pre-requisite for the course (r
any)

h‘»um‘ Learning Outcomes (CLO):
(CLOs 1-4 of theory and 5" of
practical)

|
| Credins
3
Contac :
| Ce ntact Hours

- Max. Marks: 78

Internal Assessment Marks:

End Term Exam Muarks: 55 L‘

Ir "
rom the entire syllabus.
questions from each unit.” he Cu',‘f

20 (15 1he
5 Theoty |

i . . : .
Nine questions will be set it all. Q '
W ll be "("‘ ]

jidntes !

NA

learner will be able to:

After completing this course, the
y and properties ol watel

1. Understand the basic chemiste
physinlngicul hulfers,

5y Demonstrate the knowledge

components and applications ol centriluges.

3. Learn the principles and applications of \‘lll'l)Illulng.l‘up.l“\.
technigques in isolation, «|uuu|il'icu|inn and characterization
of biomolecules.

1. Know the general prin
ol .\'pvcl|‘n|vhnm||w|cr.

5, wDevelop the skills o vel
ol xm-cu‘n.wnpy; separattol
puper clmmmlngruphy.

of the general principles,

ciples, components and applications
the basic principles

erify und apply
I by thin layer

L ol amino acic

Theoty Practical Total
2 | 3
) 2 4
T rime: o
i 8 l'ru..'livul) Theory: Ah
oA Practical: 4h

20 I’rm'liculi
Course

« ontents ol the

Comprising ol ohjective short answer type questions
i1l be set taking two

on No. L \ X W
1asion! by, The pemaining © jpht questons W
puls 1 .lu- |\‘\|llll'v(l (o atempt Q.No.l & four athers selecting

4

(

e @é/ -5

r



m unit. All questions carry equy)
qu/ Al marks.

Fopics
fers: Conta
atef and Butfers.' Structure, hydrogen o Ho .
'mn'lb'l"“’“' weak acids and bases i()ni;atim:nnd'“& solvent properti —
‘ n aQ ,\ ' j a1 2 ‘r 'c"' {
(g by @ strong base, pH, buffers Of weuk acids, titryj S and
a1 oical buffers. M S, Henderson-Hasselh ration of weak
| | ghysiologic® ers. Measurement of pH; P asselbaleh equation and [
ce e\eclrodes, rlass electr ) , . l‘mclp]cs Q anc )
referen g lectrode and combined eleClrOd;nd composition of
Centrifugation e s ciple of centrifugation technic :
gyedberg anit  /  sedimentation coefficient. Pre ques, sedimentation rate,
Dil’fe"emm\ centrifugation, density gradieni cen]l);,l[_‘“lvc‘ ultracentrifuge, 0
: i bt % : fugation, rate zonal
50 venic. equilibrium centrifuga Tt BALIE, onal,
150P) gation. Analytical ultracentrifuge method.
¢ \3 M ~ 1 = > oy . o ’ . 2 .
Chromd\ogrdphlc techmqufzs Gcl}el al principles and applications of adsorption. 8
jon-exchange, molecular-sieve, thin layer & paper chromatography.
UV-Visible Spectroscop'\c techniques: Beer-Lambert law, light absorption and
ity transmittance, extinction coefficient, brief account of instrumentation and 7
applications of UV-visible spectroscopic techniques  (structure clucidation
excluded).
P (S

List of Practical: % '
|. Determination of pKa of acetic acid and glycine.

2. Verification of Beer- Lambert’s Law.
. acid by Ninhydrin method.

ye 3 Estimation of Amino acid b

4. Estimation of Protein by

5, Separation of amin
chroma\ography.




="
pecommended Books/e-resources/LMS:

 Marks [ End Topg ————
’1 participation: 5 Marks FTI:Iamination:
(87T acentation/assig . eory: 3
’ 1ar’.pres.en bnment/qulzjc]as\‘ ) ry 35 Marks
TT"F orm Exam: 5 Marks S testete.:5 Marks P:ﬁﬁlﬁilmzl?f markg
L e practicalskill will be
(lass participation: . . done by an external
Semmar;’DemonstratlonN iva-voce/Lab records etc .5 ok examiner,
\fid-Term Exam: NA S
fse—

Part C-Learning Resources

Principles & Techniques of Biochemistry & Molecular Biology. 7th edition. by Keith
wilson and John Walker (2018)

Biophysical Chemistry: Principles and Techniques, by A. Upadhyay. K. Upadhyay and N.
Nath. (2016). Himalaya Publishing House, Delhi.

Introductory Practical Biochemistry by S.K. Sawhney and Randhir Singh (2014). Narosa
Publishing House, New Delhi. ' ‘
An introduction to Practical Biochemistry. 3rd Edition. by David Plummer (2017). Tata
Mc Graw Hill N
Modern Experimental Biochemistry, 3rd edition. by

Longman. B
Biochemical Methods. 3rd edition, by

i P) Lid.
International (P) hemistry by J- Jayaraman (1996

A Lab. Manual in BioC//____________—

R. Boyer (2002) Addison-Wesley

Sadasivam & Manickam (2018) New Age

) New Age International (P) Lid

|

P e
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Part A~ Introduction

Subject Biotechnology
Semester I
Nume of the Courne Dabry Processing

Course Code
Course Type: (CC/MCC/MDC/CC-

M/DSEC/VOC/DSE/PC/AEC/VAC | SEC-3
)

Level of the course (Ax per

Annexure- 300-399

Pre-requisite for the course (if

ny)
After completing this course, the learner will be able to:
1. To have knowledge of collection and standaization of
milk, also study mechanical separation methods,
2. To have knowledge of traditional Indian  dairy
products
Course Learning Outcomes (CLO): 4, To suggest the dairy industry personnel regarding the
(CLOs 1-4 of theory and 5" of formulation of cleaning agents and sanitizers which
practical) would help in efficient cleaning and sanitization of
dairy equipment,
4, To suggest the principles and methods  of  dairy
processing and preservation
5. *Know methodologies/ techniques used in o quality
check and preparation of different dairy products,
Theory Practical Total
Credity y | 3
) 4
Contact Hours z ‘ 2 |
Time:
Max. Marks: 75 . I Theorys 3b
Internal Assessment Marks: 20 (15 Theory+ 5 Practical) cory:
85 (35 Theory+ 20 Practical) Practical: 4h

End Term Exam Marks:

Part B- Contents of the Course

» "W 0
ion No.| comprising of objective/short answer Lype questions
maining eight questions will he set taking two

Nine questions will be set in all. Quest
J 10 attempt Q.No.1 & four others selecting

from the entire syllabus, will be wmpmm’ﬁ'hl'rf‘r:irc
questions from each unit. The candidates will be req

e



© i

' One question from each unit, AJ) questions carry equal marks
-_ ' -
il Topics Contact

Hours

| Collgction and Transportation of mil
practices for collection of milk,
l microbial  inhibitor, reception,

k: Organization of milk collection routes,
preservation at farm, refrigeration, natural

L : chilling,  classification and  storage: 10
Standardization of milk: Addition or removal of milk fat to make different milk

products, Mechanical Separation:  Sedimentation. Filtration, Centrifugal
separation, Bactofugation; Homogenization; Pasteurization
Classification of traditional Indian dai

milk: standardized milk: flavoured milk; burfi, khoa, kalakand. milk cake.
1 paneer. kheer. srikhand, ghee. butter oil etc. Manufacture of different varieties
of Cheese: Cheddar. Gouda, Swiss, Mozzarella, Cottage, Pizza cheese etc.:
Frozen dairy products. Refrigeration and Air Conditioning: The basic
refrigeration cycles and concepts required for the various kinds of milk.

Iy products: Preparation of pasteurized

Cleaning and Sanitation: Cleaning agents, CIP & COP ii) Working &
1 | maintenance of can washer, crate washer and bottle_w:mh_er iii_) Sanitary mllk. 8

pump & fittings. types of pumps iv) Boiler: Refrigeration. vi) Dairy Plant layout:
Selection of site, lavout of liquid and composite milk plant

Basic principles and methods of dairy processing and preservatior.l. Emerg{ng
Technologies in dairy processing. Packaging machines: Pouch ﬁlhpg machine
pre-pack and aseptic filling bulk handling system; Mixing and agitation: Theory "
and purpose of mixing, Ultrafiltration of milk: Process technology  for

manufacture of evaporated milk. condensed milk. dried milk. malted milk, infant

and baby foods, ice-cream. cheese, butter. fermented milk and indigenous dairy
products

List of Practical: o
Familiarization with equipment for reception of milk in plant. platform test.
Cream separation: parts of a separator and the process.
Preparation of special milk: toned and double toned milk.
Detection of adulterants and preservatives in m}ll‘c. .
Testing purity of starter cultures by Gram’s staining, cala.lase test, creatine test -
Testing stam;r activity by dye reduction tests. Horrell Elliker, White Head & Cox
test. 20 34(751) . _ . .
Preparation of sterilized reconstituted skim milk and propagation of starter
cultures. _ )
] ] -drying techniques.
. servation of starter cultures by freeze e N
| g I;P:paralion of Indian dairy products like paneer, khoa, butter milk and lassi etc.

o T

L g ) N

V¥

o

N











































