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DR. BABASAHEE AMBEDEKAR MARATHWADA UNIVERSITY

CIRCULAR NO. ACAD/SU/B.E./Syllabi/95/2014
It is hereby informed to all concerned that, the syllabus
prepared by the Beoards of Studies, Ad-hoc Board, Committees
and recommended by the Faculty of Engineering and

Technology, the Academic Council at its meeting held on
08-07-2014 has accepted the following “Revised Syllabi for all

Branches of [B.E.]” as appended herewith :-

| Sr.No. | Revised Syllabi
1]  B.E. Civil Engineering,

2 B.E. Mechanical Engineering,

[3] | B.E. Electrical Engg. / EEP / EE/EEE.,

4 B.E. Computer Science & Engineering,

5] | B.E. Information Technology,

{6} | B.E, ECT/EC/E&CYIE,

[ | B.E. Instrumentation & Control frnstmmmmuon,
N " B.E. Biotechnology,

N ' B.E. Chemical Engineering.

R

This is effective from the Academic Year 2014-2015 and

onwards.

All conecerned are requested to note the contents of this
circular and bring the notice to the students, teachers and staff

for their information and necessary action.

University Campus,
Aurangabad-431 004,
REEF.NO. Acan/ SUJ B.ES

SYLLABL f 2014/ | 65 0 & -0
A.C.S.A. LNo,447[03].
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Copy forwarded with compliments to :-

The Principals, affiliated concerned Colleges,
Dr. Babasaheb Ambedkar Marathwada University.

The Darector, University Network & Information Centre, UNIC. with
a request to upload the above all syllabi on University Website.

Copy to :-
The Controller of Examinations,
The Superintendent, | Engineering Unit |,
The Programmer [Computer Unit-1] Examinations,
The Programmer [Computer Unit-2] Examinations,
The Superintendent, | Eligibility Unit |,

The Director, [E-Suvidha Kendra), in-frent of Registrar’s Quarter,
Dr. Babasaheb Ambedkar Marathwada University,

The Record Keeper,
Dr. Babasaheb Ambedkar Marathwada University.
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Revised Syllabus of

B.E.

BIOTECHNOLOGY

UNDER THE FACULTY OF ENGINEERING & TECHNCLOGY.

[ Effective from 2014-15 & onwards ]
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FACULTY OF EDGINEERING AND TECINOLOGY

Proposed Revised Syllabus
Final Year of Epgineering in Biotechnology

| Subno Sepesier VI {Fart 1} T Contact Hrsieek | Exmmination schese :
' . _ Duration  of
{ Subjects _ L T i Total | CT TH ™ | PR | Vomal | theory
| examitation
BID 401 | TN Technology | 4 | . 4 120 |80 . |100 |3Hs
2L [ncroduction 19 Biological . :
BTD 402 | poonramming 4 - - g 20 B0 |- - 106 | 3 Hrs
BTD 403 | Dioshemie’ Recton |4 |- |- |4 |20 |80 |- |- |100 |3hm
peineering
B0 &0 amimal Cell Seience & 4 3 A 4 10 &0 i : 100 | 3 Hrs
technology
Elective 17 4 - - 4 20 &l - o0 | 3 Hrs
BT 421 En:;ncnlmmn Technology | i 4 4 _ ) a3 0 75 .
Introdection = 1@
ETD 422 | Biological Programmiag | - - 2 2 - . - 50 |50 -
lab
. | Biochemical reaction = = e
BFDATE L pos . - 2 Z - - 25 |30 |75 -
ST RCEring, Lob
BTD 424 | Project a1 - - 4 4 - - s |- a0 -
A Total (Part 1) 20 |- 1z |3z [ 100|400 160 150 | 730 | -
*Eleetive Part
[CopE [SUBJECT |
GTD 441 Food Biotechnolomy i
BI04z Ernvirenmental Biotechnology
BT 343 Open Elective
| 1

e, Pagn:.i.-



Subng | SEMERTER VI [Fart 11} Contact Hrs/Week Examination scheme
Doration  of
Subjects L T Fr Total | T TH ™ | P Total | theory
oxamination
e, Advanced Genetic z
BTD 451 Engingering 4 - - 4 20 &0 - - 100 | 3 Hrs
BTD 452 | Unil Operations 4 - 4 20 30 - - [60 | 5 Ies
| BTD 453 | MNanotechnology _ 4 - - 4 | 24 &d - - 160 | 3 Hrs
Elective I[** 4 - = 4 | 20 (] - . 120 |3 Hrs
Adwvanced Genetic |
_ = - 3
| BTD 471 Enalnecting Lab 4 4 _ 25 Al S0 |
| BTD 472 | Unit Operations Lab - - 2 2 |- - 25 3l ah |-
| BTD 47F | Project Part 1] - |4 |4 |- |- 100 oo | 150 |-
| Total (Part 1T} 16 | - 10 |26 80 [320 |1s0 [200 [7s50 |-

**Elective Part [T

CODE SUBRIECT

BTD 491 Bioethics, Biosafery and Intelleciual Property Rights
BTD 492 Modeling and Simulation

BTD 443 Open Elective

L Lecture hours per week
Theory Examination
TiTutorzl hours per week

P: Practical hours per weck

TwW: Tenm Wark

CT: Class Test TH; University

P: PractiealQzal Examination
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DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY, AU RANGABAD

FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (ETD)

SEMESTER Y11
Course Code : BTD 401 ' Title: Fermentation Technology 11 (FT 11)
Teaching Scheme Examination Seheme
Theory: 04 Hours/Week Class Test: 20 Marks

Theory Examination (Marks) : 80 Marks
Theory Examination {Duratien) 03 Hours

* PREREQUISITES Y
Prior knowledge of micrabiology, biochemistry, metabolic pathways, fermentation
Technology 1 and Bioseparation Techniques is desirable

» ODBJECTIVES

1. To understand and implement a typical acrobic bioprocess protocol for any industrially
significant metabolite.

5 Ta understand and implement a typical acrobic bioprocess protecal for any industrially
significant metabolite.

3. To understand, implement and analyze various critical patameters involved in brewing and
dairy processes.

4. To understand the mechanism and factors affecting biocatalysis and biotransformation
processes.

5 To able to design any suitable bioprocess protecol for any industrial meiahalite via
fermentation route.

COURSE CONTENTS
SECTION A

UNIT 1: PRODUCTION OF INDUSTRIALLY SIGNIFICANT METABOLITES BY
AEROBIC FERMENTATION PART 1 (08 Hrs)
Introduction, metabolic pathways, upsiream processing, downstream processing, recombinant
methodology (if any), industrial applications of the following metabolites has to be dealt

P
3
4

. Aming 2cids ; glutamic acid and lysine
 Microbial biomass ¢ Yeast, Rhizopus, 8. thuringencsis

Antibiotics: penicillin, tetracyclineand streplamycin
Organic acids : citric acid and gluconic acid

Page 3+ -



UNIT Z: PRODUCTION OF INDUSTRIALLY SIGRIFICANT AMETABOLITES BY
AEROBIC FEEMENTATION PART 11 {04 Hrs)
Introduction, metabolic pathways, upstream processing, downstream processing, recombinant
methedology (if any), industrial applications of the following metabalites has to be dealt

YVitaming: By and By

Palysaccharides; XNanthan gum and dextran

Palvols: glyceral

Figments : caratenoids, [ycopene

I Ld b=

UNIT 3: PRODUCTION OF INDUSTRIALLY SIGNIFICANT METABROLITES BY
ANAEROBIC FERMENTATION {07 Tirs)
Intraduction, metabolic pathways, upstream processing, downstrear processing, recombinant
methedology (if any), industrial applications of the following metabolites has to be dealt for lactie
ac'lEi fermentation, acetone, butano] and ethanol production

SECTION B

UNIT 4: BIOCATALYSIS, BIOCONVERSIONS AND BIOTRANSFORMATIONS

- {06 His)
Overview of biccatalysis and biotranformations, use of lipase, transaminase in biocatalysis and
biotranformation reactions with atleast two industrial examples

UNIT 5: BREWING AND DAIRY TECHNOLOGY (10 Hrs)

1. Brewing Technology: production, recovery and quality control aspects of manufacturing of
wine, whisky and beer

2. Dairy technology
Culture butter milk = processing of milk, starter culture; probiotic milks
Yoohurt manufacturing — types, raw materials, yoghurl processing and quality assurance
Cheese technology: milk composition, treatment to milk, milk coarulation, curd treatment,
process of cheese manufacluring,
Whey Technology: whey fermentation, whey beverages and whey utilization

UNIT 6: FRODUCTION OF RECOMBINANT THERAPEUTIC PROTEINS AND VIRAL
VACCINES {05 Hrs)
Eioprocess aspects in production of recombinant proteing inlo £, Coli © high density cell cultivation
and any suilable case study; P, Pastoris: conceplual basis for P Posioris expression system, high
leve] expression in fermenter, glycesylation and any suitable case study; purification steategies for
recombinant proteins giving cmphasis on gel permeation chromatography, aflinity chromatography
and afhnity tags

SECTION A:; UNIT I, 11, 111
SECTION B: UNIT IV, ¥V, VI

Page dp- 10
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A RECCMMENDED BOOKS
Text Books
1. Produoction of recombinant therapeulic proteins by Chirnajib Chakraborey, Biotech books,

L

Wew Delhi.

Manufacturing yoghart and fermented milks, 2™ edition, Ramesh chandan and Arun Kilara,
wiley balckwell publications,

E. Anambanarayan-and C. K. Jayaram Paniker (2010} Textbook of Microbiology ot ed.

~ Universities Press.

Reference Books

I~

id

-

. Moo-Young M. ed. (1985) Comprehensive Biotechnology vol: 1 & 11, Perpamon Press MUY,

Ratledge  and Kristiansen B, eds. (2001} Basic Biotechnology 2nd ed. Cambridge Univ
Press Cambridge. :

Fehm, H. 1., and G. Beed (1993); Bioiec hnu[ng];-'. A Comprehensive Treatise, VCH, VL
1-8.

PATTERN QF QUESTION PAPER

The umits in the syllabus shall be divided in two equal sections. Question paper shall be set having

twi sections A and B, Section A questions shall be sct on first three units (L 11, 1) and Section B

questions gn remaining theee units (I, WV, V1) . Question paper should cover the entire syllabus.

ITD-R 50 MARKS PATER

.- Minimum ten questions

Five questions in each section
Question no 1 and 6 be made compulsory and should have at least «ight bits of two marks
out of which FIVE to be solved.

Two questions from remaiming questions [rom each section be asked to solve having

weightage of 15 marks
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DR BARASAHER ANBEDK AR MARATIWADA 7 AVERSITY, AURANGARZAD

FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (BTN
SEMESTER w1

Course Code : BTI) 402 Title : Introduction to Bielogieal Programming
(BT

Teaching Scheme Examination Scheme

Theory: 04 Hours/Week Class Test: 20 Marks

Theory Examination (Marks) : 80 Marks
Theary Examination (Duration) :03 Haours

T

% PREREQUISITE
Computational Biology
# OBIECTIVES

To understand the nature of pro gramming as human activity

To learn and experience main com ponents of propramming process

To vnderstand main control struciures of procedural programming languages

To learn and being able to yse MAJar programming patierns

To understand the principles of data stors ge and manipulation

Understand the basics of how microarray technology works

Understand and ¢ritique existing methodology for the analysis of microarsay data
Write R code 1o impart and analyze microa rrav data,

- Toapply Python for bicinformatics applications,

0. Introduce Python with reference to bioinformalics

-_nl.,cl::i:

COURSE CONTENTS

SECTION A

Unit I: The Basics OF C++ (0 Irs)
Introduction: Compilers, Basics of CHiStructure of a program, Variables snd types, Constants,
Operators, Basic Input/Ouiput

UNIT IT: PROGRAM STRUCTURE: (08 Hrs)
statements and flow control: Functions; Overloads and templates: Name visibility

UNIT II: COMPOUND DATA TYPES & INTRODUCTION TO CLASSES (0 Hrs)
Arrays; Dynamic memory; Data structures, Chher data types; Classes: Special members and
properties
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SECTION B

UNIT IV: PRINCIPLES OF OBJECT ORIENTED PROGRAMMING (OOF) {08 Hrsg)
QOP paradigm - Basic concepts of OOP - Benefits of OOF - Object Oriented Lanzuages —
abstraction — inheritance — encapsulation — palymarphism - Applications of OOP,

UNIT V: INTRODUCTION TO STANDARD TEMPLATE LIBRARY (STLS) {07 Hrs)
ifstreams; olsiream; iostream: string; stringstream; vector: map; algorithm: numeric:

UNIT VI: BIOLOGICAL PROGRAMMING {05 Hrs)
Intreduction of Biolnt: biological programming envirgrment (BRE)

The basics of R software and the key capabilities of the Bieconductor project.

Introduction to BioPython:Python Libraries and applications which address the necds of  current
and foture work in bioinformatics

SECTION A: UNIT I, 11, III
SECTION B: UNIT IV, ¥V, VI

¥ RECOMMENDED BOOKS
Texthooks

1. E.Balagurusamy, Object oriented programming in C++, Third Edition, Tata MeGraw Hill
Publications, 2007,

[
i

Sioinformatics and Compulational fiology Selutions Using R and Bioconductor edited by
Robert Gentleman, Vincent Carey, Wolfzang Huber, Rafacl Irizarey, Sandrine Dudoit

3. Jason Kinser, "Tythoo for Bicinformatics”, Jones & Rartlett Publizhers, 2008
Reference Books

K .]"-ia.rk Lutz, "Learning Python™, 3rd edition, O'Reilly, 2007,

2, Alex Martelli, David Ascher, “Python cookbook”, O'Reilly, 2002

3. Turbo C/C+H - The complete reference - H, Schildt

4. www.r-project.org — B programming languages

3, www bipconducter.ore — Biocondusior

6. www.biobhasha.org — BioInt - An integrated biclogical programming environment




# PATTERN OF QUESTION PAPER
The units in the syllabus shall be divided in two equal sections. Question paper shall be set having
two sections A and B, Section A quesiions shall be set an firs) three units (F I, I and Section B

questions on remaining three units (IV. ¥, V1), Question paper should cover the entive syllataes,

# FOR B0 MARKS PAPER
1. Mininum te questions
2. Five questions in cach section

3. Question ne | and 6 be made compulsory and should have at least eight bits of two marks out of
which FIVE to be solved.

4. Two questions from remaining questions from each section be asked to solve having weightage

of 153 marks
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DE: BABASAHER ALIBEDKAR MARATHWATL., UNIVERSITY, AURANGAZAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (ETD)

SEMESTER VII
Course Code : BTD 403 Title : Bivchemical Reaction Engineering (BCRIE)
Teaching Seheme Examination Scheme
Theory: 04 Hours/Week . Class Test: 20 Marks

~ Theory Examination (Marks) : 80 Marks
Theery Examination (Duration) 103 Hours

# OBJECTIVES
1. To understand different types and mechanisms of chemical and biochemical reactions
4. Tounderstand data analysis and its subsequent use in reacior designing

3. Toaunderstand and implement the and correlate the theoretical principles in biotechnalogy

field
COURSE CONTENTS
SECTION A
UNITI: INTRODUCTION TO RECTION ENGINEERING {03 Hrs)

Owverview of chemical reaction engineering, classification of reactions, rate of reaction and
variables affecting it, specd of chemical reactions.

UNIT 2: HOMOGENEOUS REACTIONS (0 Hrs)
Homogeneous reactions in ideal reactors, kineties of homogeneous reactions, simple reactor types,
the rate cquation, single and multiple reactions, elementary and non-elementary  reactions,
molecularity and order of reaction, rale constant, temperature dependent term of a rate equation,
reaction rate from theory.

UNIT 3: BATCH KINETICS {07 Hrs)
Interpretation of batch reactor data, constant volume batch reactor, varying volune batch reactor,
temperature and reaction rate, rale equation.

SECTION B

- UNIT 4: RECTOR DESIGN (08 Hrs)
Introduction to reactor design, ideal reactors for a single reaction, ideal baich reacter, space-lime
- and space-velocity, steady state mixed flow reactor, steady state plug flow reactor, holding time
and space time for flow reactors.

UNIT 5: TYTES OF REACTIONS (08 Hrs)
: " Page’f. v



Design for single reactions, size comparison of single reactors, bateh reacior, mixed versus plie-
flow reactors, multiple reactor systems, recycle reactor, autocatalytic reactions

UNIT 6: APPLICTIONS IN BIOTECIHINOLOGY {08 Hrs)
Intreduction 1o biochemical reaction systems. enzvme fermentation, Michaelis-Menten kinetjgs,
batch fermentar, plug flow fermentor, mixed flow fermentor, inhibition by a forcign substance —
competitive and noncompetitive inbibition.

SECTION A: UNIT I, 11, 111
SECTION B: UNIT IV, ¥, VI

= RE.CG]H-IMENDED BOOKS
Textboolks

1. Chemical Reaction Engineering by Octave Levens piel, John Wiley and Sons.

2. Elements of Chemical Reaction Engineering by H. Fogler.

# PATTERN OF QUESTION PAPER
The units in the syllabus shall be divided in two equal sections. Question papér shall be set having
two sections 4 and B. Section A questions shall be set on first three umts (L [1, 1) and Section B

quesliens on remaining three units {1V, ¥, VI) . Question paper should cover the entire syllalus,

> FOR 80 MARKS PAPER
L. Minimum ten questions
2. Five questions in each seciion
3. Question no 1 and 6 be made compulsory and should have at least cight bits of twa marks out of
which FIVE to be solved,
4. Two questions from remaining questions from each section be asked to solve having weightage
of 15 marks
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DR. BABASAHER AMBY DICAR MARATHWADA 1 AVERSITY, AURANGARAIL
FACULTY OF ENGINEERING AND TRECHNOLOGY
FINAL YEAR ENGINEERING {BTIY)
SEMESTER VII

Course Code : BTD 404 Title ;- Animal Cell Seience and Teehnolosy
{ACST)

Teaching Scheme Examination Scheme

Theory: 04 Houra/Week Class Test: 20 Marks

Theory Examination {Macks) : 80 Marks
Theory Examination {Duration) :03 Hours

# OBJECTIVES

1. To wnderstand the fundamentals of animal cell eulture with respect to ifs isolation,
cultivation, preservation and quality control

2. To understand the process of inviro exploitation of animal cell Hoes for  industrial
_ metabalite production
COURSE CONTENTS

SECTION A

UNIT 1: INTRODUCTION TO BASICS PRINCIPLES {05 Hrs)

Background, history, microtitre technology. new products {interferons, antibodies), genetically
derived products (tpa, E'Q), pene therapy, advantages and disa dvantages of tissue culture, 1vpes of
tissue culture, biology of cells, choice of materials, procedure, typcal instraments vsed in animal
cell culture.

UNIT 2: FUNDAMENTALS OF CELL CULTURE {10 Irs}

1. Water: common impurities in water. pure standard of water, water purification technigues, -
water purity monitoring and validation.

2. Sterlization; wet heat, dry heat, irradiation, chemical stertlization, filtration and elimination
of viruses and prions

3. Biology of cullures cells: Microscopy of cells, cell adhesion cell differentiation, ecell

-~ signalling, initiation and evolution of and development of continuous cell lines
4. Types of cultures: monolyer culture, suspension culture and immobilized eulture

UNIT3: MEDIA DEVELOPMENT {06 Hrs)
Physicochemical properties, balanced salt solution, complete media, serum, selection eriteria, other
supplements; serum free media - advantages and disadvantages of serum free mediz, replacement
of serem, development and preparation af serum free media, protein free media, Response curves,
cryopreservation and safety aspects while handling cell lines.

-

Papge {1



SECTION B
UNIT 4: PRIMARY CELL CULTUKE, CLONING AND QUALITY CONTROL

(05 Hrs)
Primary eell eulwre: Inweduction, methods and approaches: subculture, Cloning: introduetion,

methods and approaches; characterization and differentiation, transformation, Three dimensional
cell culture

UNIT 5: QUALITY CONTROL, VIABILITY AND CYTOTOXICITY (s I1rs)
Quality control: specifications and various methods used in its quality control

Vizbility and eytotoxicity: specific techniques, assay methodolozy, end points

UNIT 6: SCALE UP (08 Hrs)
Scale up of suspension cultures, scale up in monolayer and process control

SECTION A: UNIT I, 11, 11X

SECTION B: UNIT TV, V, VI

A~ RECOMMENDED BOOKS
Texthanls

I. E.lan Freshney (2005 Culture of Animal Cells: A mannal of basic techniques, John Wiley
and Sons

Reference Books

1. Glyn Stacy and John Davis (2007) Medicines from animal cell culture, Wiley Publications,

=l
'

John M Davis (2011} Animal Cell Cullure-Essential methods Wiley Blackwell.

L

Michacl Butler {2004) Animal Cell Cuolture and Technology, 2™ edition, Bios Scientific
Fublishers, London and New Youk

4. R W Masters (2000} Animal Cell Culture A Practical Approach, Third Edition Oxford
University Press,
# PATTERN OF QUESTION FAPER
The vnits in the syllabus shall be divided in two equal sections, Question paper shall be set having
two sections A and B. Section A questions shall be set on first three units (I, II. III) and Section B

questions on remaining three units (1Y, ¥, VI) . Question paper should cover the entire syllabus,
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F FOR S0 MARKS PAPTT

L. Minimum len questions

[

. Five questions in cach section

el

- Question ne 1 and 6 be made compulsory and should have at leasi cight bits of two marks owt of
which FIVE 1o ba solved,
4. Two questions from remaining questions fram cach section be asked 1o solve having weighlage

af 15 marks.
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it DABASAIER AMBEDREAR MARATHWADA UNIVERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (BTD)
SEMESTER VII
Elective |

Course Code 1 BT 441 Tit[{_~ : Food Biotechnology (FB)
Teaching Scheme Examination Scheme

Theary: 04 Houra"Wesk Class Test: 20 Marks
' Theory Examination {Marks) - 80 Marks
Theory Examination (Duration) :03 Hours

= CRBJECTIVLES

1. To understand the correlationsbetween Food Technology and Biotechnology

2. Tounderstand the different unit operations uscd in the ficld

3. To undersiand the guality centrol parameters of the products of Food Biotechnalogy
COURSE CONTENTS
SECTION A
UNIT 1: OVERVIEW OF FOOD BIOTECHNOLOGY {06 Hrs)

Biotechnology in relation to the food indostry, Feod processing, Unit operations in food industry.
Preliminary processing metheds, Methed of studying food process engineering, Role and
significance of microorganisms in foods, Intrinsic and Extrinsic Parameters of Foods that affect
microbial growth,

UNIT 2: FOOD ADDITIVES AND MICROBIAL SAFETY (08 Hrs)
Food quality and contral, Analysis of food, major ingredients present in different products, Food
additives like colour, flavour, vitaming, presecvatives, Microbial safely of Tood produets, Chemical
salety of food products, heavy metal, fungal toxing, pesticide and herbicide contamination.

UNIT 3: FOOD PRESERVATION (08 Hrs)
Food Preservation Using Irradiation, Charactenstics of Radiattons of Interest in Food Preservation.
Principles Underlying the Destruction of Microorganisms by leradiation, Processing of Foods for
Irradiation, Application of Radiation, Radappertization, Radicidation, and Radurization of Foods
Lepal Status of Food Irradiation, Eflect of Imadiation of Food constituents, Storage Slability Food
Preservation with Low Temperatures, Food Preservation with High Temperatures, Preservation of
Foods by Drying, Indicator and Food-borne Pathogens Other Proven and Suspected Food-borne
Pathogens.

Page T4 .



SECTONB

UNIT 4: MICROBIAL TECHNOLOGY IN PRODUCTION OF DIFFERENT FOOD
I'RODUCTS {03 Hrs)
Technologies used for microbial production of food ingredients. biotechnology of microbial
polvsaccharides in food, microbial biotechnology of food flavar production, microbial produciion
of 0ils and fats, food applications of algae, Production of caretencids.

UNIT 5: FUNCTIONAL FOODS (NUTRACEUTICALS) {08 Hrs)
- Probiotics, prebiotics and symbiotic Nutraceuticals supplements. safety, major Mutraceuticals and
their applications. Lycopens, octacosanal, melatonin, Resveratrol, luetin. Trends in caretenoids
Biotechnolapgy.

UNIT 6: DEVELOPMENTS IN FOOD BIOTECHNOLOGY {05 Hrs)

Antiexidants and food stability, Natural antioxidant functionality during food processing. Recent
Developments in Food Biotechnolopy, Recent Developments. food processing, Applications of
food biotechnology.

SECTION A: UNIT I, 11, 111
SECTION B: UNIT IV, V, VI

# RECOMMENDED BOOKS
. Banwart, (3.). Basic Food Micrabiology. Van Mo Strand Reinhold Publishers, New York.

—_—

4. Food science by Momman N, Potter, Joseph H. fifth edition aspen publication

3. Food Micmlhi{:n]ﬁg}': Fundamentals and frontiers by M.P. Doyle, L.R. Beuchat and Thoma
I bontville, (2001), 2nd edition, ASM press, USA

4. Tood Biotechnology, Sccond Edition edited by Anthony Pometto, Kalidas Shetty,
Gopinadhan Paliyath, Robert E. Levin CRC Press

ih

Food Bictechmology Ul Stahl, Ute E.13, Donalies, Elke Mevoigt, David B, Archer.

6. Frazier, W.C. and Westhoff. Food Micrebiclogy. Tata McGraw Hill Publishing Co. Ld,,
MNew Delhi.

7. Food sciencé and food biotechnology by Gustave F, Gutiérres-Lipez, CRC PRESS Boca
Raton London New York Washington, I.C,

3. Antioxidants in food by Jan Pokoranay Woodhead publications.
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> PATTERN OF QUESTION PAPER
The units in the syllabus shall be divided in two equal sections, Cruestion paper shall be set having
two sections A and B. Section A questions shall be set on first three units (1, 11, 111} and Scotion B
questions on rémaining three units {JV. v, VI, Question paper should eover the entite svllabus.

# FOR 80 MARKS PAPLR
1. Miniinum ten questions
2. Five questions in each section
2. Questton no 1 and & be made compulsery and should have at leas) cight bits of two marks out of
which FIVE to be solved.

4. Two questions from remaining questions from each sectian be asked to solve having weightage
of 13 marks,
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DR, BATASAHEDR AMBEDKAR MATATHWADA UNIVERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (BTD)
SEMESTER VII
Elective 1

Course Codde : BTD 442 Title : Envirenmental Biotechnology (EB)
Teaching Scheme ) Examination Scheme
Theory: 04 Hours/Weck Class Test: 20 Marks

Theory Examinatign (Marks) ; 30 Marks
Theary Examination {Duration) 203 Hours

# OQBIECTIVES
1. Tounderstand various factors attributing the environmental pollution

2, To understand the role of biotechnological processes in comrolling the environmental
pollution

COURSE CONTENTS

SECTION A

UNIT 1: INTRODUCTION TO ENVIRONMENTAL BIOTECHNOLOGY {04 Hrs)
Bad-.g_mund mistory, types of pallutants, global environmental problems, need of b]Dth]lnDJDg},
advances in biotechnology in recent vears.

UNIT 2: ENVIRONMENTAL PRETURBATIONS AND ITS CONTROL {08 Hrs)
Envirenmental resources, air pollution-causes, types and its management; Water pellution-canses
and its management; eutrophication

UNIT 2: SOIL AND SOLID WASTE POLLUTION AND MANAGEMENT {08 Hrs)
Soil and solid waste pollution, Soil erosion, Water crosion, Wind erosion, Sun erosion, Salination,
Waste monitoring, Management of solid waste including medical waste, hazardeus waste; Soil
consarvation and control

SECTION B

UNIT 4: BIOREMEDIATION, BIOSORPTION AND  BIODEGRADATION OF
XENOBIOTICS {07 Hrs)
Bicremediation- microorganisms in bieremediation, contamination of seil and pround water,
bioremediation systems and technologies

Biosorption — heavy metals, microbes used n biosorption, mechanism, {actors and reactors used for
bigsorplion, phyloremediation

_ Biedegradation of Xcnobiotics — xenobiotic compounds, chemical properties of xenobiotics,
microorganisms, mechanism of degradation

Page 13 '~



UNIT 3 ROLE OF ENVIRONMENTAL BIOTECENOLOGY IN REDUCING
INDUSTRIAL FOLLUTIONS {06 Hrs)
Implications of biotechnology in effluent control of various industrics like-Pesticide industry,
taninery and leather induostry and paper and pulp industry. dairy industry and dve industry.

UNIT 6: RESPONSIBLE MANAGEMENT OF BIOTECHNOLOGIES (06 Hrs)

Bioenginesring perspectives, ethics, systematic bictechnology, oreen enginsering, bicengineerng,
safety, relialility of biotechnology and hiotechnological systems

SECTION A: UNIT I, 11, 111
SECTION B: UNIT IV, ¥, VI

* RECOMMENDED BOOKS
Texthooks

l. Environmental Biotechnology: basic concepis and application by Indu Shekhar Thakur
(20060, TF International

2. Environmental Biotechnology: indusirial Pollution and Management by 8. N. Jopdand
(2003 o edition, Himalaya Publishing House

Lad

Envirenmenta]l Biotechnology by Bimla Singh (2006) Vista International Publishing house,
Mew Dealhi

4. Envirenmental Biotechnelogy by Pratham Vashisth {2005 D{:minantl Distiibutors and
Publishers, Mew Dalk

5. Enviroenmental Toxicology and Biotechnology by 5 K Dubey (2009} Dominant Dlsmhumm
and Publishers, New Delhi

Rtft:rt:n ci Books

1. Envirenmental Biotechnology: Principles and Applications by M. Moo and Young, W. A
Anderson and A, M, Chakraborthy; Springer Publications {2007)

2. Environmental Biotechnology a biosystemy approach by Daniel A Vallero (200100 first
edition, Academic Press Elsevier.

Environmental Biotechnology by T. Srinivas (2008} New Age International Publications,
Mew Delhi

Lad

4. Environmental Brolechnology by Hans — Joachim Jordening and Josel Winler (2005) Wilay
CH, Weinhaim
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3. Biotechiological Applications in Environment and Agriculture by . K. Goel and G, R,
Pathade (2004) ABD Publishers Jaipur
# PATTERN OF QUESTION PAPER
The units in the syllabus shall be divided in two equal sections. Question paper shall be set having
two sections & and B. Section A questions shall be set on first 1hree units (I, 1L, 1ty and Section B

questions on remaining three units (IV, V, VI). Question paper should cover the entire syllabus,

# TFOR 80 MATRKS PAFER
L. Minimum ten questions
2, Five questions in cach section
3. Question no 1 and 6 be made compulsery and should have at least eight bits of two marks out of
which FIVE to be solved.

4. Two questions from remaining questions fram each section be asked to solve having weightage
of 15 marks
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DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (BTD)
SEMESTER VIl
Elective 1

Course Code : BTD 443 Title : Open Elective
Teaching Scheme Examination Scheme
Theory: 04 Houra/Week Class Test: 20 Marks

Theory Examination {Marks) : 80 Marks
Theory Examination {Duration) :03 Hours

Tk "
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DR. BABASAHEDR AMBEDKAR M ARATHWADA UNIVERSIT Y. AURANGABAD

FACULTY OF ENGIN EERING AND TECH NOLOGY
FINAL YEAR ENGINEERING (BETD)

SEMESTER VII
Course Code : BTD 421 Title :- Fermentation Technology 11 Lab
Teaching Scheme Examination Scheme
Practical; 4 Hours/Week Practical /Oral Examination: 50 Ifarks

LR}
"

Practical {Oral Examination (Dyration) : 04 Hours
Term Work: 25 Marks

PRACTICALS

_ Acrabic metabolite production fram chemically defined media and or agro industrial waste

Eneymes ! amylase/proteasefeellulase

Organic acids: citric acid'gluconic acid

Secondary metabolite: antibjotic/pigment

Microbial biomass: yeast/&i izopust B, thurengenests

Anacrabic metabalite production fram chemically defined media and or agro industrial
waste like Lactic acid, ethanol

jsolation of proteins from milk and its HPLC analysis

Exiraction and production of value added metabalites from ageo industrial waste
Use of free and immuobilized microbes for cifluent treatment

Production of curd/yoghurt {rom milk

Wine praduction

Baich kinetic study of any industriaily relevant metabolite

Estimation of K12

» PATTERN OF PRACTICAL EXAMAMINATION
Minimum 6 practical’s should be conducted from the above list, The practical examination shall
cansist of performing an expetiment based on the practical work dene during the course 1.£. one
major and one minor experiment during evamination, the record of the experiments submitted by
the candidate and viva-voce based on the syllabus.
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DR, BABASANER AMBEDK AR MARATHWADA T NIVERSITY, AURANGARAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING {BTD}

SEMESTER VII
Course Code 1 BTI2 422 Title :- Introduction to Biological Programming
Teaching Scheme Examination Schemne
Practical: 02 Hours/Week Practical fQOral Examination: 50 Marks

Practieal fOral Examination {Duration) :- 04 Hours

# PRACTICALS

1. Basic operations

2. Decision and loop contrel structure
i Arrays

4, Fun-.';til:uns

> Writing C++ programs for simple Bioinformaties analysis: Extract a protein or nucleje acid
sequence from any of the databank {iles (GenBank entry, Swiss-Prot, EMBEL entry ele.}

6. Interconverting the sequence from one databank formal to the olber eg. GenBank format to
FASTA format, FASTA to PIR format ete,

7. Biolmt fundameéntals: Generating the complimentary sequence of a DNA sequence Pattern
search alporithms

8. Search for a specific oligonuclentide patlern (eg2. GAACATCC) ina given DNA sequence.

9. Find the position where a specific sequence say "GOTCCCGAC™ will hybridize a given
DA sequence.

10. Installation of the R Sofiware and Packages

T PYTHON FUNDAMENTALS running programs, lypes and operations. Funetions.

# PATTERN OF PRACTICAL EXAMAMINATION
Minimum § practical’s should be conducted from the above list. The practical examination shall
consist of performing an experiment based on the practical work done during the course i.c. one

major and one minor experiment during examination, the record of the experiments submitted by
the candidate and viva-voce based on the s¥llabus.
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DE. BABASATIER A MBEDKAR MARATIHIWADRA UNIVERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (BTD)

SEMESTER vII
Course Code : \BTT 423 Title :- Biochemieal Renetion Engincering Lol
Teaching Scheme Examination Scheme
Practical: 02 Hours/Week Practical /Oral Examination: 50 Marks

Practical /Oral Examination (Duration} : 04 Hours
Term Wark: 25 Marks

# PRACTICALS

L. Tmerpretation of batch reactar datz.

| G

- To study the kineties of liquid phase irreversible reaction in a bateh reactor.,

lad

- To study the kinetics of liquid phase reversible reaction mn batch reactor.
4. Conversation in CSTR.

5. Conversation in PFR.

=3}

- Saponification of Ethy] Acctate

=]

. To determine the pseudo first order rale constant, {TBC)

L

- To study the kinetics of liquid phase reaction by dilatometer method.

© 9. To estimate nature of temperature dependency of rate constant of ethyl acetate with MaOH in
dilute agueons solution

# PATTERN OF PRACTICAL EXAMAMINATION
Minimum § practical’s should be conducted from the above list. The practical examination shall
consist of performing an experiment based on the practical work done during the course ie, one
expenment during examination, the record of the experiments submitted by the candidate and viva-
vace based on the syllabus.
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DI, BABASAHED AMBEDKAR MA BATIIWADA UN IVERSITY, AURANGARAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (1LY

SEMESTER VIT
Course Code : BTD 424 Title :- Project Part T
Teaching Scheme Examination Scheme
Fractical: 04 Hours/Week Term Wark: 50 Marks

The project work is to impart training in biotechnology engineering. The knowledge pained b
studying various subjects separately is utilized for a single task. The project trains to co-ordinate
the knowledge of biotechnology pri nciples assimilated over the period of course study.

This is an exercise in literature survey, report writing and team work. The project reporl reflects on
the devotion of students towards work and single mindedness approach, A aroup of students
(maximum 3) or single student will have 1o work on a topic assigned to them or him/her. One staff
member will supervise the work of the students. The project work may invelve experimental!
theoretical/computational work, Guidelines for the praject is a3 given below

I.. Froject Group size = maximum 3 students,

2. The project is 1o be taken up at the start of the semester Iand the project must be completed
by the end of semester 11,

While submitting the B, E project topic care is to be taken that preject will be completed
within the available time of two terms.

[95]

4. Praject title should be precise, clear, approved by HOD and the topic should be related to
the field .of biotechnelogy, Commercial and Interdiseiplinary  projects should he
encouraged,

3. Guide for the project group has o be a departmental faculty wha also acts as the internal
examiner of the said project group,

6. The group should maintain a loghook of activities. It should have entres related io the work
done, problems faced, solution evolved, discussion with guide, efe., duly signed by puide,
. This data should be used for finding the total man houes,

7. The prowp is expected to complete details Literature Survey, objectives of the work, work
plan, et in (B.E. first Term) seventh term, as a parl of term work in the form of a joint
repart. Project report must be spbmitted in the prescribed format only. Mo variation in the
format will be accepted.

8. The guides should repularly monitor the progress of the project waork.

Assessment of the project for award of term work marks shall be done by the guide and a
departmental cominities as per the guidelines given in the following table,

sl
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10. Only one report should be submitted per group as a part of term work submission,

Assessment of Project 1 Term work B. E has to be inline with the [ollowing [ormat

MName of the project :
Mame of the guide

[ o, | Bxam A SSESSCIT by
S; seat S;J”#E'“ Aszessment by guide (70%) departmental  faculty %ﬁgjm
o | fig gt _| other than guide {30%)
Lo | Report [ Allendance | Toial | Evaloation Fpl T Tatal
1] EI}'D KiE 35 105 013 1
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DR BABASAHER AMBEDRICAR MARATHWADA UNIVERSITY, AURANGADBAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (BTD)
SEMESTER VIII

Course Code : BTD 451 Title : Advanced Genetie I ngineering (AGE)
Teaching Scheme Examination Scheme

Theory: 04 Hours Weel Class Test: 20 Macks
: Theary Examination (Marks) 1 80 Marks
Theery Examination (Duration) :03 Hours

"\':.l'

FPREREQUISITE

Molecular Biology, Recombinant DNA Technola By

= OBIECTIVES

[ To understand the fundamenial principle of yenctic engineering

4. To understand and apply the concepls of genetic engincering in various biotechnolopy
seclors

Tounderstand the meral and cthical issues involved in the process

(¥

COURSE CONTENTS

SECTION A

UNIT I: OVERVIEW OF GENETIC ENGINEERING (05 Hrs)
Congept of penctic en gineering, its history, imporiance, applications of genetic engineerin s
analysis of gene structure and function, analyzing and IM2PPING Fenomes, genome Sequencing,
human genome project, iranscriptome, prodeome, metabolomes, interactomes

UNIT 2: GENETIC ENGINEERING AND INDUSTRIAL BIOTECHNOLOGY {10 Hrs)
Making proteins: native and fusion proleins, yeast expression system, baculovirs Expression
system, £ Coll expression sysiem, mammalian cell lines

Protein engineering: rational design and directed evolution; industaal production and downstream
processing;  Concept of Biosimilars and biolopics, GMP; Enzymes: DMA asel, alginate Ivase,
restriction  endonucleage: Therapeutics:  human interleron,  human ptowlh  hormonz, -
haematopositic growth  factors, r-insulin,  interleuking, bovine somalotropin, Monoclonal
antibodics, viral vaccines

UNIT 3: MEDICAL AND FORENSIC AFFLICATIONS OF GENETIC ENGINEERING
{10 Hrs)

Diagnesis and characterization of medieal conditions: siRMNA, miBNA, Mechanism of RNA

interference, Advantages & drawbacks, Application {viral discases, macular degeneration, altering
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miomentation in plants etc) Dingnostics based on DNA chips and Micro-arravs, PCR based
methods: Diagnosis of Cystic fibrosis by multiplex PCR, Detection of Thalassemia mutation using
ARMS-PCR, Detection of Fragile X syndrome by FMR-1 gene trinucleotide repeat analysis, To
distinguish patient and donor cells as different using hypervariable tandem repeat palymorphic
DMNA markers, Identification of bacierial specics based on the sequences of their 165 ribozomal
ENA - cenes: gene therapy, DNA profiling: Criminal investigation (personal identification),
Immigration, Paternity dispute, ldentification of massing children, badies found in plang crash,
road accidents ete, Case study: world trade contre tragedy

SECTION B

UNIT 4: GENETICALLY MODIFIED PLANTS (10 Hrs)
Gene transfer methods in plants: Gene gun, Agrobacterium mediated ete. developing insect-
resistance, disease-resistance, herbicide resistance in plants and delaying cipening (Flav savr
Temato); Developing stress and senescence-talerance in plants, oxidative, salt and submerpence
stress; Develeping quality of seed storage, Provitamin A: Wild plant relatives as a source of novel
genes, Plants as bioreactor - plantibodies, polymers, foreign proteins in sceds: Varietal
identification of plants: Dominant & co-dominant markers, Applications: Somaclonal varients,
characterization of wild varicties and idemtification of morphologically similar plants; penetic
engineering in various plant models (one or two case studies)

UNIT 5: GENETICALLY MODIFED ANIMLAS {07 Hrs)
Transler, transmission and expression of tansgencs, transpenic mijce transgenic  livestock,
lransgenic chicken, transgenic fish; genatic engincering in various animal madels like O elepans,
fouse, Zebra fish and Drosophila

UNIT &: TIE ETHICS OF GENETIC ENGINEERING (03 Hrs)
Denefits, Risk & drawbacks of Genctic Enginecring, Technical & religious issues, GM food:
Toxicological aspeets of GM erop (CrylA, Cry 1B gene. allergy ete), Biodiversity, patenting
issues, FOA regulations, Case study: Bt bringle, bt ¢corn '

SECTION A: UNIT I, 11, 111

SECTION B: UNIT IV, V, VI
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# RECOMMEINDED BOOKS

Textbooks

L. An Introduction to Genetic Engineering by Desmond $. T Nicholl, Cambridge University
Press (2007)

Referenee Bo I:.I']{"_*i

I Moo-Young M. ed. (1985) Comprehensive Biotechnology val: T & L, Pergamon Press NUY.

2 Rehm, H. I, and G Reed (1993): Biotechnology. A Comprehensive Treatise, VCH, VOL
i-8. :

3. Plant biotechnology In Agriculture: K. Lindsey and M.G.K. Joncs (1990}, Prentice hall,
Mew Jersey,

4. Agricultural Biotechnology by Aric Altman, Marcel Dekker, Inc., 270 Madison Avenue,
Mew. York, USA. 1998

# PATTERN OF QUESTION PATER
The unils in the syllabus shall be divided in two equal sections. Question paper shall be set having
two sections A and B. Section A questions shall be set on fiest three units (1, 11, 111) and Section B

questions on remaining three units (1%, ¥, V1) . Question paper should cover the entire syllabus.

~ FOR 80 MARKS PAPER
1. Minimum ten questions
2, I'ive questions in each section

3. Question no I and 6 be made compulsory and should have at least eight bits of two marks out of
which FIVE 1o be solved.

4. Two questions from remaining questions from cach section be asked 1o solve having weishiape
of 15 marks.
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LR, BABASAIIED AMBEDKAR MARATHWADA UNI VERIITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING {BTD)
SEMESTER VIII

Course Cade : BTD 452 Title : Unit Operations (UO)
Teaching Scheme Examination Scheme
Theorv: (4 Hours/Week Class Test: 20 Marks

Theory Examination {Marks) : 80 Marks
Theery Examination (Duration) :03 Hours

OBIECTIVES

'\'.L_-cl

1. To understand various tvpes of unit operations and cquipiments used industrially
2. To understand and implement the mathematical and theoretical principles underlying it.

3. Tounderstand, select and thereby implement & particular unit operation for the said

Proeess.
COURSE CONTENTS
SECTION A
UNIT 1: MOLECULAR DIFFUSION (b FIrs}

Fick’s law of diffusion, Steady state molecular diffusion, equimolecular counter diffusion,
Maxwell’s law of diffusion, theoties of mass transfer. Inter phase mass transfer; diffusion between
two phases, local and overall mass transfer cocfficiants, steady stale co-current and counter current
processes, stage wise and differential contacts, Concept of theoretical stapes, slage efficiency,
height of mass transfer units.

UNIT 2: CYRSTALLIZATION (06 Hrs)

Solubility. solubility curves, super saturatict, mechanism  of cryatallization, methods of
supersauration, MIERS sauration theory, vield of process, forms of crystal, caking of crystals,
Classification of crystallizers and its respective examples.

UNIT 3: DRYING (07 Hrs)
Theory and mechanism of Drving, Determination of bateh drying, direct and indirect driers, frecze
drying, rate of drying curve, mechanism of balch drying, eross circulation drving, liquid and
vapour diffusion, unsaturated surface drying. Drying eq uipments used in industries,
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SECTION I3

UNIT 4: DISTILLATION {08 Hrs)
Flash distillation, differcneial distillation, continuons fractionation, modeling by method of
MeCabe & Thicle, introduction o multicempaonent distillation, azegtropic distillation, and
exiractive d[sti!!a!iﬂn.

UNIT 5: EXTRACTION AND LEAC) NG (05 Hrs)
Liquid-Liquid Extraction: selvent properties, Solvent extraction, lerpary liquid equilibria, staged
caleulation, spray column, packed and plate column, mixer settlers, analysis on solvent free basis.
Leaching: Principles steady state Cperation, unsteady stale operation, single and multistage
operations leaching caleulation, Application of extraction 1o bialg gical system, batch operation,

UNIT 6: SIZE REDUCTION, DIST RIGUTION,SEPARATION AND SCREENING (08 Hrs)
Law of Size reduction, types of cquipment used and their selection. Cpen and Closed Circuit
Operation,” Crushers, Ball Mill, Rod Mill ete.Energy relationship in size reduction. Particle size
analysis. Methods of representation of sjze analysis, shape factor, sub sieve methods of analysis,
surface arca determination.

Theory of sereening and sjze distribution, different type of SCreening equipments , mesh number,
cumulalive screening, effectiveness factor, sereening cffectiveness, Vibrating feeders, trammel,
Separation of solids

SECTION A: UNLT I, I, 111
SECTION B: UNIT 'V, ¥, ¥

# RECOMMENDED BOOKS
Textbooks

1. Unit Operations of Chemical Engincering, W_ L. McCabe & T.M. Smith, et al MeGraw Hill
Publication.

2. Chemical Enginecring Vol & II, I F. Richacdsan J, M. Coulson, Pergamon Press
Publication

3. Introduvetion to Chemical Engineering, W, L. Badger and J. T, Banchera MeGraw Hill
Publication. '

4. Frinciples of Unit Qperations, A. S. Foust et a] John Wiley & Sons Publications.
5. Chemical Engincers Hand book, R. H. Perey, MeGraw 1ill Puldlication,

6. Mass Transfer Operation- Treybal

’.l’.. Absorption and extraction- Sherwood and Figford

8. Umtoperations of Chemical En gincering by W, L. McCabe and 1. C, Smith, Me Graw Hill
- Pagerigsal



9. Unit operations by C.G.Brown
Reference Books
1. Perry'’s Chemical Engineers' Handhook. Eighth Edition by James O Maloney

# PATTERN OF QUESTION PAPER
The units in the syllabus shall be divided in two equal sections. Question paper shall be set having
two sections A and B, Scction A questions shall be set on first three units (1, 1, 111} and Section B

questions oh remaining three units {1V, V, V1), Question paper should cover the entire syllabus.

» TOR 80 MARKS PAPER
1. Minimum ten questions
2. Five questions incach section
3. Question no 1 and 6 be made compulsory and should have at least eight bits of two marks out of
which FIVE to be solved.

4. Two questions from remaining questions from each section be asked to solve having weightage
af 15 marks,
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DR, BABASAHER AMBEDKAR MARATHWADA UNIVERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING {(BTD)

SEMESTER VIIT
Course Code : BTD 453 Title : NANOTECHNOLOGY (NT)
Teaching Scheme ' Examination Scheme
Theary: 04 Hours!/ Week Class Test: 20 Marks

Theory Examination (Matks) : 80 Marks
Theory Examination (Duration) :03 Houwrs

# OBJECTIVES
L. To understand the concept, significance and scope of nanotechnology

2. To wnderstand the various methods employed in preparation and analysis of
nanomaterials '

3. To understand znd enable 1o apply the conecepts of nanetechnolopy in varied
biotechnological {ields

COURSE CONTENTS
SECTION A

UNIT 1: INTRODUCTION TO NANOTECHNOLOGY {4 hrs)
Essence of Nanotechnology, Nano in daily life, Brief account of nang applications in different fields,
dimentiens  of nanoparticles, properties of nano materials, advantages and disadvantages of
nanopariicles,

UNIT Z: DIFFERENT CLASSES OF NANOMATERIALS {4 lrs)
Metal and Semiconductor Nanomaterials, Cuantum Dots, Wells and Wires, Molecule to bulk
trangilions Bucky balls and Carbon Manotubes.

UNIT 3: METHODS FOR PREPARATION OF NANOMATERIALS I (8 hrs)
Physical Methods (Inert gas condensation, Arc discharge, ball milling).

Chemical methods (Nanoervstals by chemical reduction, photochemical synthesis, electrochemieal
synthesis, nanoerystals of semiconductors and other materials by arrested precipitation, emulsion
synthesis, sonochemical routes)

SECTION B

UNIT 4: METHODS FOR PREPARATION OF NANOMATERIALS II {8 hirsg)
Thermolysis route{spray  pyrolvsis and  solvated metal atom  dispersion, sol-zel  method,
solvothermal and hydrothermal routes, salution combustion synthesis, Chemical vapor synthesis),
Biclogical methods(use of bacteria, fungi, actinomycetes for nano-particle sythesis-magnetotatic
bacteria for natural synthesis of magnetic nano-particle).
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UNIT 5: CHARACTERIZATION (8 hrs)
UV-Visible spectroscopy, TEM, SEM and SPM technique, AFM. STM. XPS. X-ray, EDAX
Flugreseence Micrascopy and Tma sing.

UNIT 6: APPLICATION {8 hrs)
Applications of nanobictechnolowy in m edicing, tissue engineering, disynostic application, drig
delivery application, food ere.

SECTION A: UNIT I, I, III

SECTION B: UNIT IV, ¥, ¥I

R_EDDMM ENDED BOOKS
Texthools

1. Inorganic Materials Svnthesis and Fabrication by LN, Lalena, DA, Cleary, E.E. Carpenter,
M.F. Dean, John Wiley & Sons Inc.

2. Introduction to Nano Technology by Charles P. Poole Jr and Frank 1. Qwens. Wiley India
Pt Ltd.

3. The Chemistry of nanomaterials: synthesis, Properties and Applications, Vol-I by C.N.R.
Rae, A. Muller and A K. Cheetham

4. Textbook of Manoscicnce and Nanaotechnology, B.S. Murty, P. Shankar, Baldev Raj, B B
Rath, James Murday

Referenee booles .

. Encyclopedia of Nanatechnology by M.Balakrishna Rao and K Krishoa Reddy, Vol T ta X,
Campus books.

2. Encyclopedia of Manotechnology by H.S. Nalwa

3. Mano: The Essentials — Understandin e Mano S¢inece and Manotechnology — by T.Pradeep;
4. Tata Me.Graw Hill

5. AMNabok, “Organic and fnorganic Narostructures”, Ariech House, 2003

b. Manoscience: “Nanotechnolagies andNarophysics”, Springer-Verlap Berlin Heidelberg,

2007 by C.Dupas, P.Houdy, M.Lahmani
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# PATTERN OF QUESTION PATER
The units in the syllabus shall be divided in two equal sections. (Question paper shall be set having
two sections A and B. Section A questions shall be set on first three units (LI Iy and Section B

gquestions on remaining Uiree units (1Y, V, VI). Question paper should cover the entire syllabus.

7 FOR 80 MARKS PAPER
L. Minimum ten questions -
2. Five questions in each section
3. Question no 1 and 6 be made compulsory and should have at [east cight bits of two marks out of
which FIVE to be solved,

4. Two questions from remaining questions from each section be asked to salve having weightage
of 15 marks.
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DI BABASAHVR AMBEDKAR MARATINVADA UNIV ERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (BT
SEMESTER VI
Elective 11
i Title : Bioethics, Biosafery And  Intellectual
Course Code : BTD 491 Property Rights (BBIPR)

Teaching Scheme Examination Scheme
Theory: 04 Hours/MWeelk Class Test: 20 Marks

Theory Examination (Marks) : 0 Marks
Theory Examination { Dwuration} :03 Hours

OBJECTIVES

W

1. Teo understand the importance of Bioethics and Biosafety in Biotechnological practices.
2. Tounderstand the conce pt of Intellectual Property Rights and 1= various farms.

To undersiand the implications of IPR in Biotechnology.

Lea

COURSE CONTENTS

SECTION A

UNIT I: INTRODUCTION TO BIOETHICS AND BIOSAFETY {06 Hrs)
Concept and definition of bioethics, need of biaethics, applications of biocthics: brosafery —
concepl, definition, applications, levels and criteria of biosafety and overview of legal and
sociocconomic impacts of biotechnalogy ~bigsafety regulations, risk versus benefits, hazardous
materials used in biotechnology, GMP, GLP, GLPP,

UNIT 2: BIOETHICS RELATED TO HUMANS AND ANIMALS {07 Hrs)
Ethical izzues of Human genome project, animal and homan cloning and argan transplantation

UNIT 3: BIOETHICS IN-GENETICALLY MODIFIED FOOD AND CROPS {07 Hrs)
Introduction, history, technigques and uses of genetic modifications, genetically medified food, its
health implications, repulations of GM Food Technology, ethical issues associated with
cansumption of GM Food, WHO, labeling of GM products

SECTIONB
UNIT 4: BIOETHICS IN STEM CELL {05 1rs)

~ Definition, properties, hematopoietic stem cells, jls uses, sources, clinical applications, stem eell in
gene therapy, biosafety and cthical issues of slem cells
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UNIT 5 INTELLECTUAL PROPERTY RIGHUTS (10 )
Implications of IPR, WTO, GATT, history of Indian Patent s¥stem, patenting authorities, (ypes and
forms of IPR, Procedure involved in patent application and granting, palents in India, Patent
search, PCT, TRIPS, compulsory licensing and its procedure

UNIT 6: PATENTING IN BIOTECHNOLOGY {05 Hrs)
Farmer's rights, plant breeder's rights, UPOV: Peteming of Hving orpanism, bicsthics in
biodiversity, cthics in resource management, patenting of Hving organisms, case stodies of patent
applications in biotechnology- Harvard mause, PCR, Hepatitis B, H]V protease inhibitors,
embryonic stem cells, drug . patenting in India

SECTION A: UNIT I, I1, 11T
SECTION B: UNIT IV, ¥, VI
# RECOMMENDED ROOKS
Texthooks
I. Bioethics and Biosafcty in Biotechnology by v Sree Krishna, New Age Intemational
Publications, (2007)
2. Bioethics and Biosafety by M. K Sateesh, [ K International Fublishing House, (2008)

Bioethics: An Introduction 1o the History, Metheds and Practice, by Jecker Nancy 3, Jonsen
A R and Pearlson B A, Jones and Barlen Leaming, LLC {2012)

L

4. Dioethics by Singh Shweta, RBSA Publishers
Referenee books

. The Cartagena protocal of Biosafety by Christoph Bail, Robert Falbnar and Helen
Marquard, Earthscan Publication {20023

[
'

Transgenic Organism and Biosafety by ER. Schmidt T. Hankeln, Springer Publication,
1995

4. Biosafety and Risk Assessment in Agricultural Biotechnology by Patricia L. Traynor,”
Robert Frederick and Muffy Koch 2002

4. Biocthics for Scientists by John A. Bryant, Linds Baggott la Velle, John F. Searle, Wilcy
Publication (2002)
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~ PATTERN OF QUESTION PAPER

The units in the syllabus shall be divided in two equal sectiens, Question paper shall be set having
two sections A and B, Section A questions shall be set on first theee units (L II I and Section B
questions en remaining three units (IV, ¥, V1) Question paper should cover the entire syllabus.

b

# FOR 30 MARKS PATER
L. Minimum ten questions |
2. Five questions in cach section

3. Question no 1 and 6 be made compulsery and should have at least eight bits of two marks out of
which FIVE ta be solved.

3. Two questions from remaining questions from each section be asked to solve having weightage
of 15 marks,
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XL BABASANED AMBEDHAR MARATHWADA UNIVERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHN OLOGY
FINAL YEAR ENGINEERING {(BTTH)

SEMESTER V11T
Eleetive I1
Course Code : BTD 492 Title : Process Modeling and simulation {PMS)
TFeaching Scheme Examination Scheme

Theory: 04 Hours/Week Class Test: 20 Marks
: Theory Examination (Marks) : 80 Marks
Theory E:-:aminat:i:rm {Duration) :03 Hours
# QBJIECTIVES :
1. Understanding mathematical basics of physical phenomenan

2. Introduction of different numerical methods of analysis for deseribing observations
3. Ability to solve modelling problems using differen softwares
®

& COURSE CONTENT

SECTION A
Unit1:

Introduction ta todeling & Simulation, Definitions, different lypes of models, applications of
modeling, scope of coverage. Approaches to simulation, des; £n problems Vs simulation problems,
information flow disgram in modeling, CAD package in Chemical Enpg — Thermodynamis &
physical properties packaze, module library, numerical routines library, costing, ete. (4Hrs)

Unit 2 :

bMathematical Models their classification (deterministic Vs stochastic, lincar Vs nonlinear, lumped
Vs disttibuted parameter, dynamic Vs steady state ete with exam ples), Model building and
procedure for steady state & unsteady state models in mass transfar operations, heat transfer
operations, fluid flow operations, reaction en gineering. (06Hrs)

Unit 3 :

Fundamental laws and their applications — Equation of continui ¥, equation of motion, equation of
energy, equation of slate, equation of transport, phase & -::!:eapica] equilibrivm, chemical kinelics,

ete, Solutions to systems of non-linear 4] gebraic cquations, MNewton's & successive substitution,
Euler
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do Funge-Xua method, Mod="s of difference. A pplications i chemical engg operations. (1 Obfrs)
Unit 4 :

Modeling and simulation of heat transfer & other cquipments like DPHE, S&THE, cvaporatars,
agilated vessels, mixing processes, Nuid-solid operations, pressure change equipments etc, (06Hrs)
Unit 5 ;

Modeling and simulation of mass transfer equipments vsed in flash distillation, continuous binary
distillation, tray & packed column, vaporizers, single & multi phasa.m: paration, drying, adsorption,
absorption & stripping. (0811rs)

Unit 6 :

Modeling and simulation of reaction equipments like batch reactor. mixed flow reactor, plug flow
reactor, trickle bed reactor, bubhle column teactor, packed columa reactor, fluid bed reactor,
hiD]‘QHE!ﬂ-t‘,.E[t:. (0GHrs)

Inn'c:-dm:ii-:{n to commercially available simulation packa oe. Hysis, Hysis-Aspen, Simulink,
Simsnlve ect.

Reference Books :

L. Process Modeling, Simulation, and Contrel for Chemical Engineers, W, L. Luyben, MeGraw
Hill Pub. Co.

2. Process Plant Simulation, B.V, Babu, Oxford University Press,

3. Process Modeling & Simulation, R.W. Gaikwad, Dr. Dhirendra, Denett & Co,

i, Fuﬁdamentals & Modeling of Separation Processes, O D. Holland, Prentice Hall Ine., New
Jersey. |

2. Chemical Plant Simulation, Crowe, Heimlich, Hoffiman, Johnson, 5 Hannou and Woads,
MMeMaster University Publication.

6. Separation Process Principles, 1 D Seder and Henley
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PATTERN OF (YUESTION PAPEL

The units in the syllabus shall be divided in two cqual sections. Question paper shall be set having
lwo sections A and B, Section A questions shall be set on first three units (I, 11, TTT} and Section B
questions on remaining three units {1V, V. V1), Question paper shauld cover the entire syllabus,

= FOR 80 MARKS 'APER

L. Minimum ten questions

[

. Five questions in each section

L3

. Qeestion no 1 and 6 be made compulsory and should have at least & ght bits of two marks out of
which FIVE to be solved.

LE]

- Two questions from remaining questions from each section be asked to solve baving weiphtape
of 13 marks.
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IR BABASAHER AMBET KAIR MARATHWADA UNIY CRSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGCY
FINAL YEATRR ENGINEERING (BTD)

SEMESTER VIIT
Eleetive IT
Course Code : BTN 493 Title : Open elective
Teaching Schem Examination Scheme
Theory: 04 HoursMWeek Class Test: 20 Marks

Theory Examination {Marks) : 0 Marks
Theory Examination (Duration) ;003 Hours
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DR, BABASANEDR AMBEDKAR MARATH WADA UNIVERSITY, AURANGADRAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGIN EERING (BT

SEMESTER VIII
Cowrse Code: BTD 471 Title =~ Advanced Genetie Engineering Lab
Teaching Scheme Examination Scheme

Practical: 04 Hours/Weelk Practical /Oral Examination: 50 Marks
: Practical /Oral Examination (Duration) :- 04 Hours
Term Work: 25 Marks _
*> PRACTICALS
1. DMA Amplification using PCR
2. BDA PAGE
3. Mative PAGE
4. Randomly Amplified polymorphic DNA markers in plant variety identificarion
3. IS5R markers in varietal identification
6. 85K markers in varietal identification
7. Clening of genomic DNA or PCR product in the host bacterium
5. Southern blatting
9. Mulliporation
10. Cell fusion by chemical methods
# PATTERN OF PRACTICAL EXAMAMINATION
Minimum 6 practical’s should be conducted from the above list, The practical examination shall
conzist of performing an experiment based on the practical work done during the course i, one

mazjor and one minor experiment during examination, the record of the experiments submitted by
the candidate and viva-voce based on the s¥llabus.

Page 4% 3



DIL BABASAPLE AMBEDEKAR MARATIVADA UNIVERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FINAL YEAR ENGINEERING (BTI)
SEMESTER V111

Course Code : BTD 472 Title :- Unit Operations Lak
Teaching Scheme Examination Scheme
Practical: 02 Hours/Week Practical /Oral Examination: 30 Marks

Practical fOral Examination {Duration) :- 04 Hours
Term Work: 23 Marks

# PRACTICALS

1. Sieve analysis 2. Vibrating Screen

> Jaw crusher 4. Pulveriser

2, Ball mill . Batchsettling

7. Sedimentation 8. Diffusion

9. Mass transfer coefficient

10 Batch Dirying 11. Tie line extraction

12. Crystallization 13, Solid-Liquid exiraction

14, Distillation

L

# PATTERN OF PRACTICAL EXAMAMINATION
Minimum & practical’s should be conducted from 1he above list. The practical examination shall
consist of performing an experiment based on the practical work done during the course i.e. onc

expenment during examination, the record of the experiments submitted by the eandidate and viva-
voce based on the syllabus.
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DL BABASANEDR AMBEDICAR MARATIIWADLA UNIVERSITY, atiRANGABALD

e
h

N
h

FACULTY OF ENGINELRING AND TECHNOLOGY
FINAL YEAR ENGINEERING (ETLH
SEMESTER VIII

Course Code : . BTD 473 Title ;- Praject Part 11
Teaching Scheme Examination Scleeme
Practical: 04 Hours/Week _ Practical /Oral Examination: 100 Marks

Practical /Oral Examination {Duration) - 04 Hours
' Term Work: 100 Marks
The guide should be internal examiner for opal examination,

The external examiner should be from the telated area of the concerned project, He should
have minimum of five vears of experience a1 degres level / industry.

The evalvalions at final oral ex anmmnation should be doge Jeintly by the interaal and external
EXAMiner.

The same project group of Part T should continze the work in Part — If as well. The profect
proup should complete the project work faken in Part I. The final examination will consist
of the demonstration of work which will be judged by two examiners {one intermal and one
external) and the magks will be given accordingly. !

Qaly one report should be sybmitted Per Eroup as a pact of term work submission

The supgestive format of the report js a5 given below, however any detsiled formar as Eiven
by the depantment and which is inline with any pesr reviewed Journal can alzo be
considered.

Names & Roll Mumbers of the studenls:
Mame of the guide:

Chapter 1: Introdueiion

Chapter 2: Lilerature Survey

Chapter 3: Materials and Methods

Chapter d: Results and Discussion

- Chapter 5: Conglusions
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