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©. from the AcademicYear 2007-2088 and onwards)
Award of B.Tech. Degree . _
A student will be declared sligible for the award of the B. Tech. Degree if he
fulfils the following academic regulations: ' '
i Pursued a course of study for fiot less than four academic years and not

more than eight academic years. -
i. Registered for 224 credils and secured 216 credits with compulsory

subjects as listed in Table-1.

Table 1: Compulsory Subjects

Si. No. Subject Particulars

All the first year subjects .
All practical subjects

industry oriented mini project-

Seminar.__
Project work

1.

2

3

4, Comprehensive Viva-Voce
- ;

6

Students, who fail to fulfll all the academic requirements for the award of the
degree within eight academic years from the year of their admission, shall
forfeit their seat in B.Tech course. - :
Courses of study ’ :
The foliowing courses of study are offered at present for specialization for the
B. Tech. Course:
Branch Code Branch
I Aeronautical Engineering.
i Automobile Engineering.
4 Bio-Medical Engineering. -
Iv. Biotechnology. :
V. : Chemical Engineering.
Vi CivilEngineering. :
vl Computer Science and Engineering. o
Vill. Computer Science and Systems Engineering.
X Electrical and Electronics Engineering.
X Electronics and Communicatiori Engineering.
AL Electronics and Computer Engineering.
& Electronics and Control Engineering.
XHl. Electronics and Instrumentation Engineering.
Xiv. Electronics and Telematics Engineering.
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i ‘Inforriation Technology:: :
i [nstrumentation arid Cantrol Engineering.
o= Mechanical Enginéering {Mechatronics). -
<> Mechanical Engineering (Prcductlcn)

' Mechanical Engineering. -
Meta!lurgrca!Engrneenng L
Metallurgy and Material Technology

) Credits." RS - o
RS | 1 Year: . Semester
L o Periods / Week { - Credits Periéds 7 Week Credits

Theory - 03 | 06 04 o4
e o4 e = -
_.F_’_ra'ctical : 03 C 04 103" 02
o 06 08 0B 04
Drawing 03 04 0 . 02
o w | o | o |
Mini Project — i - a2
Comprehensive Viva Voce — — —_ )
Seminar . — - — 02
Pro;ect —_ —_— —_— 12

5. Dlstnbu’uon and Weightage’ of Marks L

_ The performanice of a student in each semesterl I year shall be eva!uated

) subject ~wige with a maximum of 100 marks for theory and 75 marks for
practrcai subject. In addition; Industry oriented rn|n|-prOJect sermirar and

A

" include, 2 objective type tests gach for duration of 20 minutes each and 2

project work shall be evajuated for 50, 50 and 200 marks respectively.
For theory subjects the distribution shall be 20 merks for Intemal Evaluatron

* and 80 marks for the End-Examination. -

For theory subjects, during the: semester there: shall be 4 tests whrch

subjective type tests each for duration of 90 rmnules each. One objective
type test'and one subjective 1est 10 be conducted in:1:4 units and one
objective type test and onie subjactive type test are to be conducted in 5-8
units of each semester. The bést 3 tests will be ccnsrdered for awarding

20 sessional marks. For the | year class whrch shall be on yearly basis,

there shall be & tests which.include, 3 objective type tests and 3 subjective

‘type t8sts with the same diiration and weightage for each test as mentioned

apove. However, the performance in the best 4 tests will be' considered for
awarding 20 sessional marks. The distribution of syllabus for the conduct

. of objective and sub;ectwe type fests in the first year shali be as follows:

L T2 Units

o - i i one O_b;ectrve_type and ong Subjective type test.,
e 2321;5 ..~ one Objective type and one Subjesiive type test, -
S ]

one Objectrve type and one Subjective type test.

R “BCh ObJBCiIVe test question paper shall contain 20 chjective type questlons

AN e Ay
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. There shall be two internal testsina Semester and the better of the two . c

for 20 marks. " Each subjective type test questlon paper shall contain 5°
questions out of which any 3 questions rieed to be answered. The
subjective type question paper should also be for 20 marks. Though the .- -
test pattern is different, aII the tests (objecave and sub;ect:ve type tests) i
have equal weightage. -
For practical subjects there shaii be a conhnucus evaiuahon durmg the g
semester for 25 sessional marks and 50 end exarnination marks. Of the 25

rarks for internal, 15 marks shall be awarded for day-to-day work and 10 ¢

marks to be awarded by conducting &n “intetrial laboratory test. Theend .
examination shall be conducted by the teacher concerned and ariother-."
member of the staff of the same depanmegt Do :

For the ‘subject having design and /- or drawrng, (
Graphics, Engineering Drawing; Machine Drawmg) and estimation;, the

- distribution shall be 20 marks for interral evaluation (10 marks for day-to-- ”

day work and 10 marks for lniernal tests) ‘and 80 marks for end examination.

- shall consider for the award of marks for internal tests. Howsver in the I
“year class, there shall be three tests and the best two w:ll be taken |nto

Vi

BV

‘consideration. -

There shall bé an 1ndustry-onented mini- Pro;ect in collaboration wsth an

-~ industry of their specialization, to ‘be taken up durmg the vacation after il - -
“yearl Samestsr examination. However, the mini pro;ecl and its report shall - o
: - be evaluated with the project work in IV year il Semester. The |ndustry'-_' L
... priented mini project shall be subimitted in report form and should be presented: o
wefore the committee; which shall evaluate for 50 marks. The committeg.. .-
- consists of an external examiner, ‘head of the department ‘the supervisor of: 1
~mini projectand a senior faculty r memberof the depanment There shail be S
~no imemal marks for industry ortentad mint project.. : B
* There shall beasemmarpresentatron intVyearll Semester Forthesemmar e
. the student shall collect the informationon a specialized topic and prepare .
" atechnical réport, showing his understanding ovér the fopic, and submitto )

:*'tha departmenit, which shall be evaluated by the Departmental cofmmitiea:

2 Head of the Deparlment (iiy two Senior Faculty members of the Department.
e “The Comprehenswe Viva-Voce is aimed to assess the studernits
~-“understanding ir various supjects he'f she studled dunng the B Techcourse

- Committee. - Thére aré no internal rarks for the Comprehenswe viva-voce
Out of a total of 200 imarks for the' project t work, 40 marks shall'bé for.-.
" Internal Evaliation and 160 marks for the End Semester Exarnination. The
-: End Semester Exarnination (viva-voce) shall bé conducted by the same’ - -

.. consisting. of Head of the depariment, seminar supervisor and a senior.
“ faculty member. The seminar réport shall be evaluated for 50 marks There R
-+ +'shall be no external examination for geminar.
Y (T8

There shall be' a Ccmprehenswe Viva-Voce in [\ year it semester The- :
Comprehsnsive Viva-Voce will be conduicted by a Committee consisting of

of study.’ The’ Ccmprehenswe VivasVoreis valued for 100 mérks by the

- committés appointed for industry orented mini prolect I addition the project

supervisor shail also be included in the committee.” The fopics for industry
oriented mini project, seminar and project work shall be different from each

otfer. The evaluation of project work shali be conducted atthe end of the IV

year. The Internal Evaiuation shall be onthe Hasis of two seminars given by
each student on the topic of his project. o

'such as Eng:neermg SoE
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Laboratory marks and the sesswnai marks awarded by the Cojlege are not
- final, They ars subject to scrutiny and scaling by the University wherever
“felf desirablé. The segsional and laboratory marks awarded by the College
“ will be referred to a Committes. The Committee will arrive at a scaling factor
‘and the marks will be scaled as per the scaling factor. The recommendations
' ofthe Committee are final and binding. The laboratory records and internal
... test papers shali be preserved in the respective departments as per the
""" University norms and shall be produced to the Cormmittees of the University
: " as'and when they ask for. .
Attendance Requirements:
i A'student shail be eligible to appear for University examinations if acquires
a minimum of 75% of atténdarnice in dggregate of all the subjects.
i Condenation of shortage of attendance in aggregate up to 10% (65%
" and above and below 75%) in each semester or | year may be granted
. ~ bythe College Acadernic Committee.
ii. A student will not be promoted to the next semester uniess he satisfies the
attendance requirement of the present semester / | year, as applicable.
. They may seek re-admission for that semaster/ | year when offered next.
iv. Shortage of Attendance below 65% in aggregate shall in NO case be
condoned.
v.”. Students whose shortage of attenidance is not condoned in any semester
/|l year are not eligible to take their end examination of that class and their
- registration shall stand cancelled. .-,
“vi. - A stipulated fee shalt be payable towards condonation of shortage of
- attendance:
Minimun: Academic Requirements: :
The following academic requirements have to be satisfied in addition to the
attendance requirements mentioned in item no.6
i. A student shall be deemed to have satisfied the minimum academic
" ‘requirements and earned the credits allotted to each theory or practical
design or drawing subject or project if. he secures not less than 35% of
marks in the end examination and a minimum of 40% of marks in the sum
fotal of the internal evaluation and end examination taken together.
i." Astudent shail be promoted from Il to il year only if he fulfils the academic
- requirement of 42 credits from one regular and one supplementary
examinations of  year, and one reqular examinations of Il year | semester
. irrespective of whether the candidate takes the examination or not.
fi. A student shall be promoted from third yéar to fourth year enly if he fulfils
“'the academic requirements of total 70 credifs from the following examinations,
whether the candidate take,s the examanatmns or-not.. S
Two regular and two supplementary examinations of | year
Two reguiar and one supplementary examinations of il year | semester.
- One regular and one supplementary examinations of |l year Il semester.
One regular exarnination of Il year | semester,
iv. A student shall register and put up minimum attendance in all 224 credits
and earn the 216 credits. Marks obtained in the best 216 credits shall be
. considered for the cajculation of percentage of marks.
v..  Students who fail to earmn 216 credits as indicated in the course structure
1., including compulseory subjects as indicated in Table-1 within eight academic
" years from the year of their admission shall forfeit their seat in B.Tech
‘course and therr admission shall stand cancelled.

papop
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attern:

> ?ourrs;lee 2nnre course of study is of four academic years. The first year shaléi:::r

. on yearly paitern and the second, ihird and fourth years on seme:
et mination in a subject, but absent
fi tudent eligible to appear forthe end exa
" Qtittéar has fagled in the end examination may appear for that subject atthe
lementary examination.
i wggn a studreynt is detained due to lack of credits / shtf:frtag; aoift ::tfiﬁﬁ?n’:acr?t
- / year is offere
ay be re-admitted when the semester’
g?a:[::a)cfjemlc regulations. Whereas] the acad_emtc regulations hold good
with the regulations he . wne first adm;ttgd
d of Class:
> ?\i“:;ra student has satisfied the requwemems prescnbed forthe Eo;ﬂé);et;;z e?cfi
the program and is eligible forthe award of B. Tech. Degree he sha pl
in one of the foliowing four classes:
Class Awarded % of marks to be secured 41 . m--e.
First Class with Distinction | 70% and above i agaregate marks
First Class Below 70% butnotiessthan 60% | oo red from the_
Second Class Balow 60% but not less than 50% best 216 Credits.
o but not less than 40% §

" | PasgsClass Below 50% . -
l{?he marks in internal evaluation and end examination shall be shown separatra!ym
the marks memorandum) 5

Instruction Days:
1 'lngilgir?il:i-:wum instruction days for each semester /  year shali be 95/18Q clear
ction days.
11 r;\ﬁér; shall bg no branch wansters after the completion of adrm'3.5sondp‘rjcz::;tezss;;f
12- There shail be no place transter within the Constituent Coileges an
' Jawaharlal Nehru Technological University.
13. General:

L Whers the words “he”, “nim®, “his”, occur in the regulations, they include

“she®, “her”, “hers”.
ii. Theacademic reguiatron should be rea

retation. . )
il llrr:titgil;pe case of any doubt or ambiguity in the interpretation of the above

l

e decision of the Vice-Chanceilor is fina

i #Jt:zslh::?versity may change of amend the academic regulations or sy!la:t:rtr '?;
" any tima éind the changes of amendments made shalibe applicabletoa

d as a whole for the purposg of any

students with effect from the dates notmed by the University.

kL
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JAWAHAR*-A'- NEHRU TECHNOLOGICAL UNIVERSITY 5 JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD - 500 085 : HYDERABAD
Academ:c Regulatmns for B. Tech. {Lateral Entry Scheme)

B.TECH. BIOTECHNOLOGY
(Effectwe for the students getting admitted into il year from the Academic ] YEAR COURSE STRUQTURF
Year 2008-2009 and onwards).

R The Studenté have to acquire 160 credits from Il to IV year of B.Tech. CODE . SUBJECT o ' A | P2 C
- Program (Regular) for the award of the degree. : ind and Data Structures . .. 3+1% - 6
"'Registered for 168 credits and secured 180 credits with compulsory : 07A1ECO1  C Programming e Sef* -
subjects as listed in Table-1. : _ 07A18501  English S RS
J e : 07A10201  Baslc Electrical and Electromcs R e
o Table 1: Compuisory Subjects : Engineering TR T M 5
Sk No. . Subject Particulars 5 07A12102  Fundamentals of Biology e 4”: - g
1. ' Alf practical subjects .. OTA1BSO1  Mathematics - | o5 i gﬂ 6.
2. Industry oriented mini project .. OTA12301 Process Engineering Prmcnp B e T 3 4 .
- " - i p7A12381  Engineering Drawing. Biuome .
3. ~_Comprehensive Viva-Voce - O7A12392 Engineering Workshop Practice . .o - 3 4
4. : .. Seminar - . O7A12393 Computer Programming Lab. e 3 4.
£ T Project work 1 o7A12394 Applied Electrical and Electronics L A ¥
2. Students, who fail to fulfil the requirement for the award e degree I - Engineering Lab c nication :
: _in 6 consecutive academic years from the year of admission, shall oo 07A12395 English Language Lommu . 3 £
_ forfeit their seat. - (R Skills 1.ab S
3.  The same attendance regulations are to be adopted as that of B. o o . — T 24 15 56
i Tech. (Regular). - EEEN i —
4. Promotion Rule: ' o EE :
" SR ER -
.- A student shall be promoted from third year to Iourth year only if he RCTR i YEAR | SEMEST S
. Lol : COURSE STRUCTURE - .
B fulfils the academic requirements of 42 credits from the examinations. Pl ) e o R L
Ta. Two regular and one supplementary examinations of Il year | NS § T P <
§ semester. . CODE SUBJECT o RORTRER i
b One retgular and one supplementary exammatlons of il year ll I 07A32301 Bmchermstry o 4+1_: - 4.
: semsster o 7 7A32301 Thermodynamics for Biotechnologists: .. 4+17 - 4
c. Oné regular examination of Il year 1 semester - - 0 07A32303  Cell Biology : _ 41t - A
5. . Award of Class: L O 7A3BSO1 Mathematis - - oAt oo 4
- After a student has satisfied the requ;rements prescnbed for the RS 07A32304 Genetics . A 4
... completion of the program and is. eligible for the award of B. Tech. S 9732305 Microbiology o S AT - 4
S Degree he shall be placed in one of the followmg four classes: . O7A32391 Biochemistry Lab - ' ST 3 2.
First Class wilh Distincion] 70%andahove. E 07A32392 Ce!l Biology and M!croblologv b -3 2
- F t 5 . R :
First Class 2. Below 70% but ot fess than 50% m;‘;ﬂ;“;g;%gg‘*?;; s — TOTAL e 30 & 28
 Second Class Below 60% but not less than 50% | the best 160 Credits. - 5 ' PRI : '
: - — (i.e !l year to IV year)
* | Pags Class:. Below 50% butnot less than 40%

: (The marks in internal evaluation and end examination shall be shown
separateiy in the marks memorandum)

SBe Al other regulations as applicable for B. Tech® Four-year degree
i course (Regu tar) will hold geod for B, Tech, {Lateral Entry Scheme)




NEHR ECHNOLOGICAL UNIVERSITY
HYDERABAD

BTECH BIO—TECHNOLOGY
I YEAR 1l SEMESTER
- COURSE STRUCTURE

2007.08

©

07ALECTT

07A42302
i O7A42303
| 07A4BS05
07A42304
07A42391
07A42392

tMass Transfer and Separation
Environmental Studies

Instrumental Methods of Analysis
Molecular Biology

Engineering Physics

Bioprocess Engineering

Bioprocess Engineering Lab
Instrumental Methods of Analysis Lab

NMRNA S BB AN

TOTAL

[
-]

Il YEAR | SEMESTER
COURSE STRUCTURE

CODE

SUBJECT T

07A52301
07A52302

07A52303

07A52304
07A52305
07ABHSO1
07AB2391

07A52392

Transport Phenomena in Bio Processes 4+1*
Biochemical Reaction Engineering - | 441t
Basic Industrial and Environmental Biotech, 4+1*
Genetic Engineering 4+1*
Plant Biotechnology 4 +1*
Managerial Economics and
Financial Analysis

Molecular Biology and Genstic
Engineering Lab -
Advanced English Communication Skills Lab -

441+

TOTAL ' 30
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

HYDERABAD

B.TECH. BIO-TECHNOLOGY
{1 YEAR Il SEMESTER
COURSE STRUCTURE

CODE

SUBJECT

[y)

07A62301
07A62302
07AB2303
07A62304
07A62305
07ABBS01
07A62391
07A62322

Computational Molecular Biology,
Biochemical Reaction Engineering - E% S
Heat Transfer in Bioprocesses - :
Instrumentation and Bio Process Corz'trot -
Immunology

Probability and Statistics

Plant Tissue Culture Lab -

Immunology Lab

R I\ TN A A

TOTAL

]
[=-]

IV YEAR | SEMESTER -
COURSE STRUCTURE

CODE

SUBJECT

07AT2302
07A72303

07A72304
07A72305

07A72308
07A72307
07A72308
07A72309

07A72310

07A72311
07A72312
07A72391
07A72392

Bivinformatics

Bio Ethics, Bio Safety And Intellectual

Property Rights

Downstream Processing

Biosensors and Bioelectronics

ELECTIVE ~I

Biomaterials Science and Technology

Cell Signaling

Structural Biology

Cancer Biology

ELECTIVE -H 4 +1*
Creativity Innovation and Product Development
Nano Biotechnology

Metabolic Engineering

Bicinformatics Lab

Downstream Processing Lab

TOTAL
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
- - HYDERABAD
B.TECH. BIO-TECHNOLOGY
1V YEAR il SEMESTER
| _ COURSE STRUCTURE
" CODE SUBJECT T P C
07AB3302  Animal CeB"Sc.i:ence and .;l'echnot
! 0 SR = 3
= ELECTIVE <Ml o 0 ¥ 4:1 . '-2
| 07AB2303  Food Science and Toctinology - . . ...
* 7AB2304  Molecular Modefing and Drug Design -
07AB2305  Bio Process Economics and Plant Design. . '
07A82306  Biopharmaceutical Technology .
_0_7_A82307 Phytochemicals and Herbal Medicine
(7AB2308 Bioprocess Optimization
o ELECTIVE ~IV - S A - 4
© 07A82091 Industry Oriented Mini project . - - 2
=-Q/A82392 Seminar . - - 2
07A82393  Project Work : - - 10
07A82324 Comprehensive Viva - - - 2
TOTAL . 15 . 28

" Note: AllEn inatior Oracticall are s
" duration. d Ex?mmatrons (T heory.and Practical) arg of three hours:

- '. b ;ri.atorial
- T =Theory .

. P = Practical
. G - Credits’
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JAWAHARLAL NEHRU TECHNOLOGICAL URIVERSITY
. _HYDERABAD
| Year B . Tech BT o
T. P C
a1t 0O 6

{OTA1ECO1) C PROGRAMMING AND DATA STRUCTURES
UNIT -1 C R Ema
Algorithm / pseudo code; flowchart, progran development steps, structure of c
program, A Simple C program, identifiers, basi¢. data types and sizes, Constants,
variables, arithmetic, relational and logical operators, increment and decrement
operators, conditional operator, bit-wise operators, ‘assignment operators,
expressions, type conversions, conditional: expressions, precedence and order
of evaluation. e

input-output statements, statements and blocks, if and swiich statements, loops-
while, do-while and for statements, break, continue, goto and labels, programming
examples. Sk T SRR TR S

UNIT - It L ‘ R

Designing' structured programs, Functions, basics, parameter passing, storage
classes- extern, auto, register, static, scope rules, block structure, user defined
functions, standard iibrary functions, recursive functions, header files, C
preprocessor, example ¢ programs. e :

UNIT - 1l : : - -

Arrays- concepts, declaration, definition, accessing elements, storing elements,
arrays and functions, two-dimensional and multi-dimensional arrays, applications
of arrays. pointers- concepts, initialization of pointer variables, pointers and function
arguments, address arithrmetic, Character pointers and functions, pointers to
pointers, pointers and muttidimensional arrays, dynarmic memory managements
functions, command line arguments, C program examples:

UNIT - IV J

Derived types- structures- declaration, definition and initialization of structures,
accessing structures, nested structures, arrays of structures, structures. and
functions, pointers to structures, self referential structures, unions, typedef,
pitfields, C program exampies. '

UNIT -V o
Input and output - concept of a file, text files and binary files, streams, standard
Vo, Formatted Yo, file l/o operations, error handling, C program examples.

UNIT - Vi
Searching — Linear and binary search methods, sorting — Bubble sort, selection
sor, insertion sort, _Quick sort, merge sort.
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UNIT - Wil B

i - s JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
Introductzgnlt‘o data structures, singly finked lists, doubly li ; ; , :

representing ‘stacks and queues in C using ar ly linked lists, circular fist, HYDERABAD

conversion, postfix expression évaiuation? rays and finked fists, infix to post fix ! Year B.Tech BT ;1-1* P

UNIT - VIl ( 87A1B501) ENGLISH
Trees- Binary tress, termi . .'
l'epresentaﬁgn graph tgzl;lgga); (rggzs%?;?mﬂ, traversals, graphs- terminology : 1. INTRODUCTION : e
_ ’ e hn ' : In view of the growing importance of English as a tool for global communication
TEXTBOOKS: = Lo . ' and the conseguent emphasis on training‘sttédents to acquire communicative
1. Comptiter sciencé " . . competence, the syllabus has veen desidned to develop linguistic and
Forouzan and E;c:’ gi!EWUCTUFE_d programming approach using C, B.A. : communicalive competence of Engineering students. The prescribed books
DataStructures Usin F-g g, Third edition, Thomson. - and the exercises are meant to serve broadly as students’ handbooks.
Augenstein, PHI /Peairg — A.8.Tanenbaum, Y. Langsam, and M.J. N in the English classes, the focus should be of the skills of reading, writing,
REFERENCES : . | son education. . listening and speaking and for this the teachers shiould use the text prescribed
1. C& Data structures — P Padri R 1 for detailed study. For example, the students should be encouraged to read the
2 The C Program‘gi‘ils L:ﬁ Padmanabharn, B.S. Publications. texts/selected paragraphs silently. The teachers can ask comprehension
PHI/Pearson Educgtion guage, B.W. Kernighan, Dennis M.Ritchie, 5 questions to stimulate discussion and based on the discussions students can
3. C Programming wi - . SN be made to write short paragraphs/essays etc.. .. . :
dream%ech Pregés ith problem solving, J.A. Jones & K. Harrow, (R The text for non-detailed study is for extensive reading/reading for pieasure by
4. Programming in C - Stephen G. K ' : the students. Hence, it is suggested that they read it on their own with topics
5. Data Structures and Prp en G. Kochan, Hil Edition, Pearson Eductaion. . selected for discussion in the class. The time should be utilized for working out
: ogram Design in C, R.Kruse, C.L.. Tondo, BF the exercises given after each section , as also for suppiementing the exercises

2.

. Leung, Shashi M " : ! ;
: , Second Edition, Pearson Education. P with authentic materials of a similar kind for example, from newspaper articles,
i advertisements, promotional material etc.. However, the stress in this syllabus

is on skill development and practice of language skills.

2. OBJECTIVES: N
To improve the language proficiency of the students in English with
smphasis on LSRW skills. IR
To equip the students to study academic subjects with greater facility
through the theoretical and practical components of the English syllabus.
To develop the study skills and communication skills in formal and informal
situations. -

3. SYLLABUS :
Listening Skills:
Objectives
1. To enable students to develop their listening skill so that they may
appreciate its role in the LSRW skills approach to language and improve
their pronunciation : o :

2. Top equip students with necessary training in fistening so that can
comprehend the speech of people of different backgrounds and regions

Students should be given practice in listening to the sounds of the language to be

able to recognise them, to distinguish between ther# to mark stress and recognise

and use the right intonation in sentences.

-
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» Listening for general contént

= Listening to fill up informatisn

* Intensive listening

» Listening for specific information

Speaking Skills :

Objectives

1. To make students aware of the role of speaking in English and its
contribution to their success.

2. To enable students o’ express themselves fluently and appropriately in
sociat and professmnai contex‘:s

» Oral practice -

= Describing objectslsnuansnsipeople :

* Role play ~ Individual/Group activities (Using exBreises from all the nine units

of the prescribed text: Leaming Enghsh A Communrcat.'ve Approach)
= Just A Mmute(JAM) Sessmns :
Reading Skills:

Objectives s - :

1. To develop an awaréness in the students about the significance of
silent reading and comprehension.

2. To develop the ability of students to guess the meamngs of words

from-. context and grasp the overall message of the text, draw
inférences efc.
s Skimming the text
» Understanding the gist of an argument
= |dentifying the topic sentence
s Inferring lexical and contextual meaning
= Understanding discourse features
* Recognizing coherence/sequencing of sentences
NOTE : The students will be tramed in readrng skills usmg rhe prescrrbed text
for detailed studly:
They will be éxamined in reading and answenng quesrrons using ‘unseen’
passages which- may be taken from the non-detailed text or other authentrc texts,
such as magazines/inewspaper articles.

Writing Skills :

Objectives

i. To develop an awareness !n the students about wntmg as an exact and
formal skil

2: To equip them with the components ‘of different forms of wrttlng, begsnnmg
wgth the Eower order ones.

*» Writing sentences i

= Uss of appropriate vocabulary
s Paragraph writing

» Coherence and cohesiveness

2007-08 9

= Narration / description
» Note Making
= Format and informal letter writing
= Editing a passage
4, TEXTBOOKS PRESCREBED :
in order to improve the prof:cnency of the student in the acqulsmon of the four
skills menticned above, the followmg 1exts and course content, divided into
Eight Umts are prescrlbed x

For Detailed study
1. LEARNING ENGLISH: A Commumcahve Approach, Hydarabad Crient
Longman, 2006. {Six Selected Lessons)

For Non-detailed study
2. WINGS OF FIRE: An Au!ob.-ography APJ Abdul Ka!am Abridged
version with Exercises, Universities Press {India) Pvi. Lid., 2004.

A. STUDY MATERIAL:
Unit -
1. Astronomy from LEAHNING ENGLESH A Commumcanve Approach
Orient Longman, 2005." '
2. Chapters 1-4 from Wings of Fire: An Autobmgraphy APJ Abdui Kalam,
an abridged version with Exercises, Unwersntles Press {india) Pvt.
Ltd.,2004 .

3. Information Technology from LEARNlNG ENGLISH A Commumcaﬁve
. Approach, Orient Longman, 2005... . i
4. Chapters 5-8 from thgs of Fire: An Autoblography APJ Abdul Kalam,
an abridged version with Exsrcises, Univérsitiés Press {India) Pvt.
Ltd:,2004 i
Unit -l : ' :
5. Humour from LEAF!N!NG ENGLISH A CommumcarweApproach Oﬂent
Longman, 2005.:
6. Chapters 9-12 from Wings of Fire: Ani Autoblography APJ Ahdu!
" Kalam, an- abridged version with: Exercrses Universities Press
(india) Pvt. Lid. 2004 R : _
Unit -V :
7. Enwronment from LEARNING ENGLISH A Commumcatrve Approach
Crient Longman, 2005: :
8. Chapters 13-16 from Wings of Firer An Autobtography APJ Abdul
Kaiar, an abridged version with Exercuses Umversmes Press (!ndla)
Pyt. Ltd. 2004 . S

Unit -V
9, Inspiration from LEARNING ENGLISH: A Communicative Approach
Orient Longman, 2005.
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‘erAn Autob;ography APJ Abdul
rsion with Exerczses, Universities Press (India)

il man, 2005
t'r 2?—24 from W:ngs of Fire: An Autobmgraphy aAPRJ Abdul

Reading and Wrmng Skills
Reading Comprehension
Situational d:alogues '
Letter writing -
o Essay writing
Unit — Vil
i Practlce Exercises on Remedial Grammar covering
“Common errors in English, Subject-Verb agreement Use of Articles
and Prepositions,
Tense and aspect
Vocabutary development covering
Synonyms & Antonyms, one-word substitutes, prefixes & suffixes,
- ldioms & phrases words often confused. :
REFERENCES': Ny
1. Strengthen Your Engllsh ‘Bhaskaran & Horstiurgh, Oxford University Press

2. - Basic Communication Skills for Technology, Andrea J ﬂutherfoord . '

Pearson Education Asia.

Murphy's English Grammar with CD, Murphy, Cambndge University Press .

English Skills for Technical Students by Orient Longman

Everyday Dialogues in English by Robert J. DIXSDI"I Prentlce‘Hall of !ndla T

Lid., 2006. .
English For ‘fechnical Commumcatton Vol. 1 & 2, by K. R. Lakshms

" Narayanan, Sci tech. Publications.

A Hand book of English for Engineers & Technolognsts by Dr. P, Ellah '

B. 8. Publications.
Developing Commun:catron Skills by Krishna Mohan & Meera Benerji

{Macmillan)

Speaking and Writing for Effective Business Communication, Francis

Soundararaj, MacMillan India Ltd., 2007.
10 The Oxford Guide to Writing and Speaking, John Seeiy, Oxford
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{ 07A10201) BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
UNIT | ELECTRICAL CIRCUITS
Ohms Law -Kirchoffs Laws - steady state solution of D € Circuits - Introduction to
AC circuits - Waveforms and RMS valug - power and power factor, single phase
and three phase balanced circuits! % .
UNIT Il ELECTRICAL MACHINES -
Principles of operation and characteristics of D C machmes Transformers (single
phase and three phase) - Synchronous Machines - three Phase and single phase
induction motors - (op. Principles).
UNIT HI MEASUREMENTS
Moving coil and moving iron instruments {Ammeter and voltmeter) Dynamometer
type watt meters and energy meters (op. Pnncsples)
UNIT IV
SEMICONDUCTOR DEVICES & RECTIFIERS
Classification of solids based on energy hand theory - Intransac semiconductors -
Exlrinsic semiconductors - P type and N type - F-N junction - V' characteristic of
PN junction diode - Zener diode - Zerier diode characteristics - Half wave and full
wave rectifiers - Voltage reguiation, SCR, Diac, Triac, Character:stlcs and simple

. applications,

UNIT V TRANSISTORS '

Bipolar junction transistor - CB, CE, CC - Conflguranons and character:strcs -
Biasing circuits - Field Effect Transistor - Configurations and éharacteristics -
FET amplifier - UJT - characteristics and simple applications - - switching transistors
- concept of feed back - negatwe feed back applrcatron in temperature and

.. motor speed control.
UNIT Vi AMPLIFIERS

Elementary treatment of voltage amplaﬁer Class A B and C power amphfuers -
principles of Tuned amplifiers.

UNIT VIl SIGNAL GENERATORS' AND LINEAR IC S

Sinusoidal oscillators - positive feed back - RC phase shift, Hartley, Coiplts ‘Wien
bndge Oscillators - multivibrators - operat:onal amphfler - adder multnpher
integrator and differentiators -Integrated circuits.

UNIT VIil DIGITAL ELECTRONICS

Binary number system - AND, OR, NOT, NAND, NOR curcurts Boolean algebra -

- Exclusive OR gate - Half and Full adders - - flip flops™- reglsters and counters Al

D, D/A conversion - Digital computer principle.
TEXT BOOKS:

... 1. Mittle, V\N., Basic Electrical Engineering, TMH Edmon New Delhl 1890 2.
- Del Taro, Electracal Engineering Fundamentals, Prentice Hall of India Pvt. Lid.,
"New Delhi, Second edition.

REFERENCES

" 1. Millman & Halkias, Integrated Electronics, MeGraw Hill, 1979.
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(07A1'2i02) FUNDAMENTALS OF BIOLOGY -

UNIT I: INTRODUCTION TO MICROCRGANISMS :

" Diversity in biological systems, Cell biology and cell structure, Difference between
Prokaryotes 8 Eukaryotes. Kingdom systems. Five-kingdom classification General
characters, Brief account on Ecology, Morphology, Nutrition, Locomotion and
Reproduction, useful and harmful elfects of Bacter:a Viruses, Algae Fungi and
Protozoans. . . .

UNIT II: PLANT BIOLOGY U

" Classification of Plant Kingdom. Concepts of Growth Menstems Development
of different plant organs; Plant growth regulators; Economic importance of Plants,
Biology of Pests in relation to Rice, Cotton, Sugarcane and Groundnut.

UNIT Il: ANIMAL BIOLOGY

Classification of*Animai Kingdom, Functions, morpholiogy, growth and
Reproduction, economic importance. Phylogeny of Invertebrate & Vertebrate
Phyla, Corncepts:

of Species & Ecosystem Protozoan Parasites - two 1mponant forms In man {
Plasmodium, Entamoeba histolytica), Helminthes { Fascrorops.vs buski, Taenia
so!rum Ascans Wucharia bancrafti)

_ UNiT iV: BASIC MOLECULAR BIOLOGY
Genetics: DNA as genetic material, Structure of DNA DNA repllcaﬂon
Transcription, Translation, Genes to proteins to protein funct|on Gene expression
and regulatlon Recomblnant DNA technology.

UNIT v: HUMAN BIOLOGY |

Introduction of body as a whole, Cells and Tissue Orgamzatmn, Electrolytes and
" Body fluids. Physiology of Blood. Dngestlve system, Respiratory system and

Endocrine system.

UNIT Vi: HUMAN BIOLOGY: i
Human Physiclogy: Biological axens and neurons, Neuromuscular and synaplic
junctions, Sensory systems - hearing, taste, smell and visual receptors‘.

UNIT Vil: PHOTOSYNTHESIS

Bacterial & Plant photosynthesis; oxygenic and anoxygenic photosynthems
“chiorophyll as trapper of solar energy, photosynthetic reaction centres, Hill reaction,
‘P8I & PS Il, Photophosphorylation - cyclic & non-cyclic; Dark reaction & CO2

2007-08 -
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fixation.

UNIT VIIl : APPLICATIONS OF BIOTECHNOLOGY: BASIC CONCEPTS

Drugs and Chemicals from Plants & Animals, Definition and importarice (in general)
of Biofuels, iofertilizers, Biopesticides, Bicindicators and. Biosensors, Microbial
Enzymes, Single CeH Protein {SCP), Monoclona! Antrbodtes Introduction- to
Transgenic Plants & Amma!s. :

TEXT BOOKE: : .
1. H.G, Rehen and G.F!eed b:otechnolagywoiume 1 & 2
2. Basic Biotechnology, Second Edition, by Colin Ratledge and B;orm
Kristiansen, Cambridge University Press. .~
3. Anatorny and Physiclogy In Heaith and Disease, K J W. Wlitson and
A. Waugh, Churchill & Livingston. . :
REFERENCES o ' '
1) Plant Physiology F.B Salisbury & C W. Ross 4th edatlon Thornson
Wadsworth
2) Dr. C.C. Chatterjee, Human Physiclogy (11th Ed.vrfon) VoH and 13 Medlcal
Allied Agency, Kotkata 1987
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a {07A1B801) MATHEMATICS ~ |
UNIT — |
Differential equations of first order and first degree — exact, inear and Bernoulli.
Applications to Newton's Law of cooling, Law of natural growth and decay,
orthogonal trajectories.

UNET - H . c .
Non-homogeneous linear differential equations of second and higher order with

constant coefficients with RHS term of the type e », Sin ax, cos ax,
polynomials in x, eV(x), xV(x), method of variation of parameters.

UNIT - Il : .

Rolle’s Theorem - Lagrange's Mean Value Theorem — Cauchy's mean value

Theorem — Generalized Mean Value thaorem (all theorems without proof)

~ Functions of several variables — Functional dependence- Jacobian- Maxima
and Minima of functions of two variables with constraints and without

constraints :

UNIT-V. o
Radius, Centre and Circle of Curvature — Evolutes and Envelopes Curve tracing
- Cartesian , polar and Parametric curves.

UNIT-V .

Applications of integration to lengths, volumes and surface areas in Cartesian
and polar coordinates muitiple integrals - double and triple integrals — change of
-variables - change of order of integration. '

UNIT - VI _

Sequences — series — Convergences and divergence - Ratio test ~ Comparison
test — Integral test — Cauchy's root test — Raabe's test — Absolute and conditional
convergence

UNIT - Vil

Vector Calculus: Gradient- Divergence- Curl and their related properties of sums-
products- Laplasian and second order operators. Vector Integration - Line integral
- work done — Poteniial function — area- surface and volume integrafs Vector
integral theorems: Green's theorem-Stoke's and Gauss’s Divergence Theorem
{With out proof). Verification of Green's - Stoke's and Gauss's Theorems.
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UNIT — Vil
Laplace transform of standard functions ~ Inverse transform - first shifting
Theorem, Transforms of derivatives and integrals — Unit step function — second
shifting theorem — Dirac’s delta function — Convolution theorem - Periodic function
- Differentiation and integration of transforms-Application of Laplace transforms
to ordinary differential equations Partial fractions-Heaviside’s Partial fraction
expansion theorem. 1
*
Text Books: .
1. Atext Book of Engineering Mathematics, Vol-1 T.K. V. lyengar, B. Krishna
Gandhi and Cthers, S. Chand & Company.
2. Atext Book of Engineering Mathematics, C. Sankaraiah, V. G. 5. Book .
Links. : :
3. A text Book of Engineering Mathematics, Shahnaz Bathul, Right
Publishers. . .
4. A text Book of Engineering Mathematics, P. Nageshwara Rao, Y.
Narasimhulu & N, Prabhakar Rao, Deepthi Publications. -

References; g : D
1. A text Book of Engineering Mathematics, B. V. Raman, Tata Mc Graw
Hill, o :

2. Advanced Engineering Mathe_métics, Irvin Kreyszig, Wiley india Pt, Ltd.
3. Atext Book of Engineering Mathém_atics, Thamson Book Coll_er;tion.
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{ 07A12301) PROCESS ENGINEERING PRINCIPLES
UnIT- .
Application of Engineering principles in biotech Industries-introduction to unit
operations and unit processes-application of transport phenomenon principles
{momentum, mass and heat transfer) in bioprOcessing.-

UNIT-i : ' '

Units and dimensions, basic quantmes and derived unifs. Conversmn of units.
Concept of mass and force, definition of gc and' its utility. Various eguations of
state including ideal gas law to evaluate P-V.T data, their application in process
calculations by solving basics numerical problems.

UNIT-NI

Fluid mechanics- Properties of fluids, fluid statics, energy balance in fluid flow
through pipes and condunits, Bernoulli's equation and its application, cafculation
of power required for pumping fluids. Examples from bioprocessing systems .

UNITAV

Rheology of fluids - Newton's law of viscosity. Concept of Newtonian and non -
Newtonian fiuids- Different types of non-Newtonian fluids with examples in
bioprocessing. Measurement of viscosity using extrusion rheometer, plate and
coné viscometer, coaxial cylinder viscometer.

UNITV

Flow through pipes; average velocity, flow regimes, boundary layer coneept.
Laminar and turbulent flow — characterization by Reynold's number, pressure
drop due to '

skin friction and form friction, friction factor chart, Hagen -Poiseuille equation.
Brief introduction to flow of compressible fluids,

UNIT-VI

Flow past immersed bodies: Definition of drag and drag coefficient. Friction in
flow through beds of solids, derivation of friction factor equations and pressure
drop expressions. introduction of the concept of packed beds. Motion of particles
through filids, terminal velocity.

UNIT-VIE S
Flow measuring and monitoring systems- valves, bends, elbows, prevention of
leaks, mechanical seals, stuffing box. Flow measuring devices-manometers,
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orifice meter, venture meter and 'r'otam'éter.

UMIT-Viil T IR

Fluid transportation machmery leferent types of pumps poscttve displacement
pumps, reciprocating pumps, diaphragm: pumps peraslaltlc pumps. Caiculation
of pump horse power.

TEXT BOOKS:

1. Introduction o Biochemical Eng:neerlng, D G Rao Tata Mc Hi {2005)
2. Bio-process Eng:neenng Principles, ‘Pauhne M.Doran. Academic press
(1995)

3. Unit operations of chemical engineering,Mc Cabe W, L Smlth J. C and
Harriot P, Mc-Graw Hill, 3rd Ed. (1993). :

REFERENCES
. “Technical aspects of the rheological properttes of m:crob:ai cultures”,
Charles
M (1978) in Advanmces in Buochemmat Engmeermg, Ghose TK Fsechter A
and Blakebrough, N.(Eds), Spinger-Verlag, Berlin, pp. 1-62
2. Unit operation in Food processing, Earle, R.L. (1996) Pergamon Press,
Oxford, PP 212-282.
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{ 07A12391) ENGINEERING DRAWING
UNIT - I
Introduction to engineering graphics — construction of ellipse, parabola and
hyperbola - cylindrical curves.

UNIT -1}
Orthographic projections of points, lines and planes axis mclmed to one planes
and inclined to both the planes.

UNIT - il

Orthographic projections of solids :

Cylinder, cone, prism, pyramid and sphere positions and axis inclined to both the
planes.

UNIT-IV
Isomeric projections of lines, planes and simple solids

UNIT -V~
Conversion of orthographic views into isometric views and vice-versa.

TEXT BOOKS :
1. Engineering drawings By N.D.Bhatt
2 Engineering graphics By K.L. Narayana & P.Kannayya

REFERENCES:-
1. Engineering drawing and graphics: Venugopal/ New age
2. Engineering drawing : Johle / TMH
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{07A12392) ENGINEERING WORK SHOP PRACTICE

TRADES FOR EXERCISES: -1

. Carpentry b

. Fitting '

. Tin-Smithy and Development of ;obs carried out and soldering.

. Black Smithy

. House-wiring

Foundry . _ N

IT Workshop-| : Computer hard ware , identification of parts’, Disassembly,
Assembiy of computer to working condition, Simple diagnostic exercises.

8. IT workshop-ll : Installation of Operating system windows and Linux , simple
diagnostic exercises.

N UEE DN e

i} TRADES FOR DEMONSTRATION & EXPOSURE:

1. Plumbing

2. Welding

3. Machine Shop

4. Power tools in construction, Wood working, Electrical Engg & Mechsnical Engg
5. Metal Cutting {water plasma) :

Text Books: Work shop Manua! / P.Kannaiah/ K.LLNarayana/ Seitech publishers
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{ 07A12393) COMPUTER PROGRAMMING LAB
“Objectives:
- To make the siudent learn a programmlng language. _
To teach the student to write programs in C solve the problems
To Introduce the student to simple linear and non linear data
- structures such as lists, stacks, queues, trees and graphs.

Recornmencled SystemslSoﬂware Requirements:

. lmel based desktop PC
o_ ANSl Cc Compller with Supportlng Editors

Week l : :

a)Writea C program o flnd the sum ot individual drguls of a posrlrve rnteger

b} A Fibonacci Sequence is defined as follows: the first and second terms in the
sequenceare 0 and 1. Subseguent terms are found by adding the preceding two
terms in the sequence. erte aC program to generate the first n terms of the
sequence..

c) Write a c program to generate all the prlme numbers between 1 and n, where
nisa value supplied by the user,

Week 2 .
a)Writea C program to calculate the followmg Sum:

wo Sums1-x32) +x441-x8/B1x8/81-x"0/101
b) Write a C-program toe find the roots of a quadratic equation.
Week 3 .
a) Write C programs that use both recursive and non-recursive functlons

i} To find the factorial of a given integer.
ii} To find the GCD (greatest common divisor) of two grven lntegers .
o m) To soive Towers of Hanoi problem.

Week 4 . :

a) The total distande travel!ed by vehicle i in* seconds i is given by distance = =
ut+1/2at? where v’ and ‘a" are the initial ve.oo;’ty {m/sec.) and acceleration {m/
sec?). Write C program to find the distance travelled at regular intervals of time
given the values of ‘v’ and 'a’. The program should provide the flexibility to the
user to select his own tlme intervals and repeat the calculations for different values
of ‘'u’ and ‘a’.

b) Write a C program, which takes two integer operands and one operator form

the user, parforms the operation and then prinis the result, {Consider the cperators
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+=", [, % and use Switch Statement)

" Week §
- a) Write a C program to find both the larges and smallest number in a Itst of
integers.

b) Write a C program that uses functions to perform the following:
i) Addition of Two Matrices
it) Multlpllcatlon of Two Matnces*

Week & o ' o

a) Write a C program that uses functions to perforrn the following operattons
i} To insert a sub-string in to given main string from a given position.

. ii) To delete n Characters from a given position in'a given string. ;- -

* b) Write a C program to determine if the given string is a palindrome ornot’

" Week 7 -
-+ a) Write'a'C program that displays the position or rndex in the stnng S where the

string T begins, or — 1 if S doesn't contain T,
b) Write a C program to count the Ilnes worcls and characters rn a gwen text

. Week 8

a) Write a C prograrmi lo generate Pascal 5 tnangle
b) Write a C program to construct a pyramid of numbers

Week 9 - : . O A
WriteaC program to read in two numbers x and m and then compute the sum of L
this geometric’ progressmn : a
T2+ . :

For example: itnis 3 afid x 1s 5 then lhe program computes 1+5+25+125
Print x, n, the sum . .
Perform error checkmg For exarnple the formula does not make sense for negalrve' .
exponents — if ri is.less than 0. Have your program prlnt an error message if n<0,. .
then go back and read in the next pair of numbers of without compulang the sum.:
Are any values of X also rliegal ? if s0, test for them too ' o

Week 10 : : EEE L
a) 2's complement of & number is obta:ned by soann:ng it frorn raght to loft and..

complementing all the bits after the first appearance 6f a'1. Thus 2's complement

of 14100 is 00100, Wnte a C program to find lhe 25 complement of a blnary"
number. . S
b} Writea C progrem to convert a Roman numeral to rts decimal equwalent L

Week 11
Write a © program that uses funcl jons o perform the followrng operatrons
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i} Reading a complex number

i} Writing & complex number

iii) Addition of two complex numbers

iv) Multiplication of two complex numbers
‘(Note: represent complex number using a structure.)

Week 12

a) Write a C program which copies one file to another.

b) Write a C program to-reverse the first n characters in a file.
(Note: The fite name and n are specified on the command line.)

Week 13
Write a C program that uses functions to perform the following operations on
singly linked list.:

i) Creation ii) Insertion iii) Deletion iv) Traversal

Week 14
Write a C program that uses functions to perform the following operations on
doubly linked list.

i) Creation i) Insertion i) Deletion iv) Traversal in both ways

Week 15
Write C programs that implement stack (its operations) using
i) Arrays i) Pointers

Week 16
~ Write C programs that implement Queus (its operations) using
iy Arrays it} Pointers

Week 17

Write a C program that uses Stack operations to perform the following:
i} Converting infix expression into postfix expression
ii) Evaluating the postfix expression

Week 18
Write a C program that uses functions to perform the following:
i) Creating a Binary Tree of integers

iy Traversing the above binary tree in preorder, inorder and postorder, '

Week 19
Write C programs that use both recursive and non recursive functions to perform
the following searching operations for a Key value in a given list of integers : -

i Linear search i) Binary search
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Week 20

Write C programs that implement the following sortmg methods to sort a glven Itst

of integers in ascending order: SN
i) Bubble sort i) Quick sort

Week 21 L
Write C programs that implement the following sorting methods to sort a gaven IIS’[-_
of integers in ascending order: o

i) Insertion sort i} Merge sort 4

Week 22
Write C programs to implement the Lagrange interpolation and Newton- Gregory
forward interpolation.

Week 23
Write C programs to implement the finear regression and polynomiat regressmn
aigorithms. .

Week 24
Write C programs to implement Trapezoidal and Slmpson methods

Text Books

1. C programming and Data Structures, P. Padfnanabharn Third Edition, BS
Publications

2. Data Structures: A pseudo code approach with C, second edition R.F. Gilberg
and B.A. Forouzan

3. Programming in C, P.Dey & M. Ghosh, Oxford Univ.Press.
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4. C and Data Structures, E Balaguruswamy, TMH publications.
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(07A12384) APPLIED ELECTRICAL AND ELECTRONICS ENGINEERING LAB

1} Power measurement in 3 phase systems using two-wattmeter method
(star connected) ‘

2) Verification of kirchoff’s laws

Metahsu‘;ement of choke coil parameters using 3 voltmeter & 3 ammeter
metho

Magnetization characteristics of a dc shunt machine, determmatron of
critical field resistance and critical speed.

- Open cireuit and Shortest Circuit on any 1 phase transformer.
Load test on 1-phase transferrrier.
Regulation of 3 phase synchronous generator using OC and 5C test.
Brake test on 3 phase squirrel cage induction motor.
Calibration and testing of single phase energy meter.
Calibration of dynamometer type power factor meter.
Calibration of PMMC ammeter and voltmeter crompton DC potentic meter.
" PN junction diode characteristics
a) forward bias b) reverse bias
Zener diode characteristics
Transistor CE characteristics {Input and Output) .
Rectifier without filters {Full wave & Half wave)
UJT characteristics
FET eharacteristics
.Study of CRO
cE amplifier
Class A Amplifier
RC Phase shift Oscillator
. Stqdy of logic gates using ICS.
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{ 07A12395) ENGLISH LANGUAGE COMMUNICATION SKILLS LAB

The Language t.ab focuses on 'the productron and practice of sdunds of language

“znd familiarises the students with the use 0f1 Enghsh rn everyday srtuataons and
“eontexts. Sl ‘. o
'="-0bject|ves S

1. To expose the students to a vaﬂety of seif—mstructlonal learner-
" friendly modes of language fearnifg. .
To help the students cultivate the habrt of readang passages from
the computer monitor, thus providinig them with the required facility
to face computer-based competltwe exams such GRE TOEFL GMAT
etc.
To enable them to learn better pronuncratlon through stress on word
accent, intonation, and rhythri,
To train them to use ianguage effectwely to face mtennews, group
discussions; public speaking.
To initiate them into greater use of the cemputer in resume

preparation, report wrrtmg, forma‘t-makmg etc. .

SYLLABUS: . . ot

<. The following course content is prescnbed for the English Language Laboratory
\ sessions: . N

:_'_-_';.1 Introduction to the Sounds of English- Vowels, Diphthiongs & Consonants.

Introduction to Stress and intonation.
Situational Dialogues / Role Play.

‘Just A Minute' Sessions (JAM). .
Describing Objects / Situations / Peop!e _

2.

3. o
4, Oral Presentations- Prepared and Extempore
5.

6.

“. 7. information Transfer.

8. Debate

"9, Telephoning Skills.

10. Giving Directions:

£ . Minimum Requirement: ...
- The English Language Lab shall have two parts

_i} .. .~ The Computer aitded Language Lab tor 60 students with 60
' systems, one master console, LAN facility and English languags
~ software for self: study by learners.
i) . The ‘Communication Skills Lab with movable chairs and audio-
-+ visual gids with a P.A System, a TV.a drgrtal stereo —audio & video
L 'system and camcorder etc. . }

e System Requrrement { Hardware component)




26 —— _ _ 2007-08

Computer network with Lan with minimum 60 multimedia systems with the following '

specifications: . . o
i) P — IV Processor -
a) Speel - 2.8 GHZ
by RAM - 512 MB Minimum
¢) Hard Disk - 80 GB
i) Headphones of High guality
Suggested Software: ==
= Cambridge Advanced Learners’ English Dictionary with CD.
* The Rosetta Stone English Library '
= Clarity Pronunciation Power — Part |
» Mastering English in Vodabulary, Grammar, Speliings, Composition
= Dorling Kindersley series of Grammar, Punctuation, Composition etc.
= Language in Use, Foundation Books Pt Lid with CD.
s Oxford Advanced Leamer's Compass, 7™ Edition
= Learning to Speak English - 4 CDs
= Microsoft Encarta with CD o
» Murphy's Engiish Grammar, Cambndge with CD

« English in Mind, Herbert Puchta and Jeff Stranks with Meredith Levy, Cambridge - g

. Books Suggested for-English Language Lab Library {to be located within
the fab in additipn to-the CDs of the text book which are Ioaded on the
systemis):
1. Spoken.English (CIEFL) in 3 volumes with 6 cassettes, OUP. -
2. Engtish Pronouncing Dictionary Daniel Jones Current Edition with CD.
3. Spoken English- R. K: Bansal and J. B. Harrison, Onent Longman 2006
Edn.
4. English Language COmmumcatlpn : A Reader cum Lab Manual Dr A

Ramakrishra Rao, Dr G Natanam & Prof SA Sankaranarayanan, Anuradha -

Publications, Chennai
Speaking English Effectively by Krishna Mohan & NP Singh {(Macmillan)
A Practical Course in English Pronunciation, (with two Audio cassettes)
by J. Sethi, Kamlesh Sadanand & D.V. Jindal, Prentice-Hall of Indta Pvt.
Ltd., New Delhi,

7. A text book of English Phonetics for Indian Students by
T.Balasubramanian {Macmiltan)
English Skills for Technical Students, WBSCTE with British Council, OL

DISTRIBUTION AND WEIGHTAGE OF MARKS :

English Language Laboratory Practical Paper: .

1. The practical examinations for the English Language Laboratory shall be
‘vonducted as per the University norms prescnbed for the core. englneermg
practical sessions.

2. For the Language lab sessions, thiere shall be a continuous. evaluation dunng

* the year for-25 sessional marks and 50 year-end Examination marks. Of the 25

* marks, 15 marks shall be awarded for day-to-day work and 10 marks to be
awarded by conducting Internal Lab- Test{s). The year- end Examm:ahqn shall

" be conducted by the teacher concerned with the help of another member of the

s

.2667;03
staff of the same department of the same institution. -
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{07A32301) B!OCHEMISTRY e

UNIT i: CARBOHYDRATE STRUCTURE & FUNCTEON :
““structure and properties of Mono, Di, Ohéox& poiysacchar:des complex
- ‘earpohydrates, Confirmation of pyranose & furdndse ring, glycosidic bond,
“@Glycogen, starch & dextran; as mobmzabie‘ stores of giucose cellulose,
- ‘glycoproteins, glycosaminoglycans & lectins;

i striicture and function.

'.'UNiT il: BASIC CONCEPTS OF ENZYMES

{niroduction to Enzymes, Nomenclature, Functions, Mechamsm ot actlon and
ontrol Michaelis ~ Menten Enzymes and A!Iosterac Enzymes

UNI'i' ui CARBOHYDRATE METABOLISM :
_ - ‘@Glycolysis, Glucogenesis, Glycogenolysis, G[uconeogenesus ED Pathway,
: “::__Pentoses phosphate shunt & TCA cycte

UNIT IV : BIOENERGETICS

- Resptratory chain, Aerobic and anaerobic resplratlon

UNIT V: PROTEINS-& AMINO ACIDS METABOLISM -I

“Amino acids - Classifications, Physico — Chemical Properties, Protein structure,

olding & function, Nitrogen Cycle, Nttrogen Balance; reductwe amination &

i ttansamlnat;on &idrea cycle.

UNIT Vi: PROTEINS & AMINO ACIDS METABDLISM -!I

Synthasis of amino acids - Glutamate pathway; Serme pathway. shnk:mate pathway
3 for the production of aromatic amino acids, :

UNIT VIi: LIPIDS & THEIR METABOLISM ' '

L Classifications, Structures and'roles of fatty acids; fatty acid breakdown fatty
o dcid synthesis; synthems and metabolism of triglycerols; cholesterol siructure
"2 and function. Lipoproteins — : clagsification & iunc’(:on

'UNIT Vi IN‘EERMEDIARY METABDLISM
Interconnect:on of pathways & metabolic tegu!ataon
i ClDS AND THEIR METABOLISM
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TEXT BOOKS:

1. Lehninger A. L Nelson O 'L, M M Cox Pl’lnCIpleS of Blochemlstry 3+ Edition,
2000 CBS

Publications, 1993. ,
2. Fundamentals of Biochemlstry J L Jaln S Chand Pubilshers

REFERENCES: . : o '

:gs\;:et D, voet J. G, Blochemcslry, Second Edmon John C Wlley and Sons,
2. L. Stryer, J. M Berg, JL Tymockzo Biochemlstry gt edatlon WH Freemen &
Co 2002.. . .

3. Biochemistry’ by K. Mathews K E Van Holde Kev;n G Ahern Pearson o
education. -
4. Protein’s Structure and functlon Dawel Whitford John WiEey Publications.
5. Biochemistry by cristopher K=,M,a1hews_ K.E.Van Holde, Pearsons education,
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{ 07A32301) THERMODYNAMICS FOR BIOTECHNQLOGISTS

UNIT I: BASIC CONCEPTS IN ENGINEERiNG THERMODYNAM!CS

. First and Second law of thermadynamics; Calculation of Work, enetgy and property
i iichanges in reversible processes, Thermodynamics: of flow processes Power

“'eycles and refrigeration cycles, Residual prop’emes . . D
'UNIT IIl: MATERIAL BALANCE - = ™~ A :
i Gteady state and equilibrium, types of matenat balances stonchlometry of growth
" and produtt formation, Electron balance Theoretncal oxygen demanid :
. _'UNIT il ENERGY BALANCES -

" Basic Energy concepts, Interisive: and Extensive propemes general energy

balance aquations, Enthaipy’ calculatlons - State propemes-reactlve and.non-
reactive systems, Heat of solutions, Heat of combustion, Heat of réaction in nion-

“standard condmon Energy baiance equatlon for celi culture wnh basic numencai _

calculations. .

Unit Iv: UNSTEADY-STATE MATERIAL AND ENERGY BALANCES o
Unsteady state material balance and energy balance eqitations; Solving. unsteady
gquations for biclogical systems if 'CSTR, fed-batch and plug flow reactors
‘Unit V:THERMODYNAMIC PROPERTIES OF FLUIDS. .

Estimation of thermodynamic properties. using. ‘equations of state, Maxwe!l_
relationships and their appllcat:ons, Calculatton o processes baeed on actual-
property changes : -

UNIT VI: SOLUTION THERMODYNAMICS

Partial molar properties; concepts: of chemical 'putenhal and fugamty |deai n n'
ideal solutions; Gibbs Duhem eguation; Excess propemes of rmxiures Acthty.

‘Coefficient - corm position models

'UNIT VII: PHASE EQUILIBRIA o L

‘Criteria for phase equilibrium; Vapour hqusd equmbrlurn"calcuiatlons for bmary
“mixtures, liquid -Liquid equilibrium and Solid-liquid equsltbnum

UNIT VIIi: CHEMICAL REACTION EQUILIBRIA: g

' Equitibrium criteria for homogeneous chemical reactlons Eva!uatton ot eqwlibn n
“eonstant and: effect of pressure: and temperature; on: equilibrium conslant'
‘Calculation of equilibrium conversmns and ytelds for: smgle and muitlple chem al

reactions

“ TEXT BOOKS : _ :
- 1,J M.Smith,H.C.Van Ness and M M Abbott Intruduc’a to Chemlcal Englneering
‘ Thermodynamics MceGraw Hill: o s
- 2.PM.Doaran, Bloprocess Englneenng Pnncaples, cademtc Press 1995 ;
REFERENCES: - :

M.D.Koretsky, Engmeenng and Chemtcai Thermodynamtcs John WlI

sons,2004
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{P7A32303) CELL BIOLOGY

UNIT | CELL STRUCTURE AND FUNCTION

Discovery of cells; Basic properties of cells; Cell theory; Ceil comp!exlty Celi
" size & shape; Different

classes of celis; Prokaryotlc & Eukaryoisc celis

UNIT I CHEMISTRY {)F THE CELL

Importance of carbon and water;, Plasma membrane- structure and function;
Cytoplasm ; Cyioskeleton - Mlcrotubules microfilaments & intermediate f;iaments
cell motallty cilia & ﬁagella

UNiT |II iNTRACELLULAR COMPARTMENTS

Structure and functions of Nucleus, Endoplasmic Reticulum, Golgi Complex,
Lysosomes, Peroxisomes, Chloroplast & Mitochondria. Protein Glycosylation,
intraceflular protein traffic & Targeting

UNIT IV: TRANSPORT ACROSS CELL MEMBRANES

Passive and Active Transport, Uniport, Symport, Antiport, Permeases, P- Type
& V - Type Pumps, Na+/K+ ATPase, Lysosomal & Vacuolar membrane ATP
dependent Proton Pumps, Endocytosis and Exocytoens Transpon :nto Prokaryotic
Cells o

UNIT V: CELL DIVISION
Overview of the Cell Cycle, Interphase, Mxtos:s Cytokinesis & Meiosis. Animnal
Cell & Yeast Cell Dms:on Celi Cycle Gentroi & Chackpomis

UNIT VI CELL DIFFERENTIATION : :

General: Characteristics of Cell D:fferentlat:on anferemlai;on in Umceﬂutar &
Mutticellular Organism, = Cyloplasmic deteiminanis, Nucleoplasmic Interactions;
Embryonlc and adult stem celis and its Biologscai importance.

UNIT VII CELL SIGNALING - BASIC CONCEPTS '
IntraceHular signaling, types of signal receptors .« Cytosolic, Nuclear & Membrane
bound receptors, Chemo receptors of Bacteria {Attractants & Repslients), Signal
Transduction by hermones - Steroid / Peptide hormones; Concept of Secondary
messengers, cAMP, cGMP, Protein Kinases, G Proteins; Receptors & Non -
'receptors associated tyrosing kinases.

. 2007-08 »
Z:.-'3'=_"'UNET Vill: CANCER BIOLOGY - BASIC CONCEPTS
" characteristics of Cancer Cells, Types of Tumors, Molecular Basis of Cancer —
Proto oncogene, Tumor Suppressor gene, telomerase, apoptosis, angiogenesis
and metastasis, chernical carcinogens, cancer therapy.

| TEXT BOOKS:

1) The Cell by Cooper.

% ) Celi and Molecular biology — De Robertis and Dé Robertis (1998) Waverly Pyt.
T ud _

" References: R N
1} Cell & Molecular Biology by Gerald Karp (2nd Ed.) Wiley publishers,

2) The World of the cell by Becker Reece, Poenie (3rd edition) Benjamin

: 'j:-g:_: Publishers. _
... 3) Molecular Biology of the cell by Bruce A!berls .
o 4) The biochemistry of Cell Signaliing-Ernst J.M. Heimrelch Oxford Prass.

5) The world of Cell. 5th edition- Becker, Kieinsmith, Harden,-Pearson
Publishers.

6) Cell & Molecular Biology by Phtlhp Sheeler and Donald E.Blanchi 3rd edition
7. John Wiley &sons : : o
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(07A3BSD1) MATHEMATICS -l

UNIT ~1 P . R

Matrices: Elementary row transformations — Rank — Normal form - Echelon form
~ Consistency — Solution of system of simultaneous linear homogeneous and

non-homogeneous equations.

UNIT-1I SR _ .
Eigen values, Eigen vectors — propetties = Cayley-Hamilton Theorem - Inverse
and powers of a matrix by Gayley-Hamilton theorem - Diagonolization of matrix.
Calculation of powers of matrix ~ Modal and spectral matrices.’ s

UNIT-IH

Real matrices — Symmetric, skew - symmetric, orthogonal, Linear Transformation
- Orthogonal Transformation. Complex matrices: Hermitian, Skew-Hermitian and
Unitary — Eigen values and Eigen vectors of complex.matrices and their properties
Quadratic forms- Reduction of quadratic form to canonical form — Rank - Positive,
negative definite - semi definite - index - signature - Sylvester law.

UNIT -1V

Fourier Series: Determination of Fourier coefficignts — Fourier series — even and
odd functions — Fourier series in an arbitrary interval — even and odd periodic
continuation — Hal-range Fourier sine and cogine expansions.

UNIT-V

Formation of partial differential equations by elimination of arbitrary constants
and arbitrary functions — solutions of first order linear {Lagrange) equation and
nonfinear (standard type) equations. ’

UNIT Vi

Method of separation of variables ~ Classification of second order finear Partial
Differential Equations, solutions of one dimensional heat equation, wave equation
and two-dimensional Laplace’s equation under initiat and boundary conditions.

< UNIT Vil

Fourier integral theorem — Fourter sine and cosine integrals. Fourier transforms —

- Fourier sine and cosine transforms — properties — inverse }ransforms ~ Finite
~Fourier transforms.

CUNIE-VHE

Z-transform -:’invegse z-transform - properties — Damping rule — Shifting rule -

. 2007-08 - . :
i -:mitiéi and final value theorems. Cor}yolution_ _th?.orem_ -_'v_Sq!utiqn of difference-
“gquation by z-transforms. o S

TEXT BOOKS:

33

1 Atext Book of Enginesfing Mathématics, Vol-It T.K. V. lyengar, B. Krishna
Gandhi and Others, 8. Chand & Compahy. oo
5. Atext Book of Engineering Mathematics, C. Sankaraiah, V. G. S. Book
. 3. A text Book of Engineering Mathemagjcs
. Publishers. R R e T o
4. A text Book of Engineering Mathematics,. P. Nageshwara Rao, Y.,
Narasimhulu & N. Prabhakar Rao, Deepthi Publications. :

, Shahnaz Bathul, Right

REFERENCES: o L :

1. Ateéxt Book of Engineering Mathematics, B;_\(._' Baman; Tata Mc Graw
Advanced Engineering Mathematics, irvin Kreyszig, Wiley India Pt Lid:
A text Book of Engineering Mathematics, Thamson Book Collection.

w
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{07A32304) GENETICS

UNIT |: PHYSICAL BASIS GF HEREDITY

Basic laws.of itheritance mono-hybrid, dinybrid and tri-hybrid ratios, Modification
of Mendel's ratios due to gene interaction. Muitiple factors of inheritance. Genes
and erviroo.aent, identification of the genetic materials - classical experiments.
Hershey ©r se &vary Mcleod efe, - :

UNIT 1 ORGANIZATION OF GENETIC MATERIAL

Packing of DNA, organization of genetic material in prokaryoles, Eukaryotes.
Euchromatin and Heterochromatin organization of Nucleosomes.

UNIT 1li: LINKAGE & RECOMBINATION

Chromosomal inheritance, the concept of linkage, cytological basis of crossing
over. Mechanism of recombination, Transduction phenomena, Methods of
transduction, Generalized, Specialized & Aboriive transduction, Bacteriophages
- lytic & Wysogenic life cycle Discovery, Detection, Molecular mechanisms of
transformaiion, transtormation methods. Bacterial conjugation.

UNIT 1V: MAPPING

Two point and three point testcrosses and gene mapping. Mapping of genes by
tetrad analysis by mitotic crossing over. .
UNIT V: GHROMOSOME STRUCTURE, ORGANIZATION & ABERRATIONS

Chromosome morphology, classification, karyotying. Special chromosome.

chromosome aberrations, origing, types and cyltogenetic effects.
UNIT Vi: SEX DETERMINATION IN PROKARYOTES AND EUKARYOTES
Mechanism of sex determination in insect (Fryit fly) and plants (Melandrium), Sex
factors in bacteria, ¥ and HFr-transfer, mechanism of transfer.
UNIT VII: SEX DETERMINATION IN HUMANS .
Sex differentiation and developments in humans, Dosage compensation,
Maryleons hypothesis, Sex linked disorders in human beings ~ Haemophilia,
Fragile-x sndrome, :
Down's syndrome
UNIT Viii: EXTRA CHROMOSOMAL INHERITANCE
Introduction to extra chromosomal inheritance, examples of extra chromosormal
inheritance. Petite phenotypes in yeast. Uniparental inheritance in algae.
TEXT BOOKS RS
1. E.J. Gardner, M.J.Simmons & DP Shustad. Principles of Genetics, 1991.
REFERENCES: :
1. Genetics, Goodenough tJ, Hold international 1985
2. Genstics by Griffith, ’ .
3.Principles of Genetics, Gardner EJ, Snustad DP, 2002 2. Genetics by Strickberger
4. Esgentials of Genetics {In genomics prospective), Hartwell, 2003 -
5. Principies of genetics-Robert H.Tamarin, Tata McGraw Hill. B
6. Genetics from Genes to Genomes-Leland H.Hartwell, Leroy Hood,

Me Graw Hill.
7. Concepts of Genetics- Vi edition-Wiliam S.Khg, Michael R. Cummings.
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{07A323065) MICROBICLOGY

' UNIT I INTRODUCTION TO MICROBIOLOGY _ _ _
i1 1. Discovery of microorganisms; Theory of gpontarigous generation, Germ

theory of diseases; Major contribution and events in the field of Microbiology.
Secope and refevance of microbiology, -~ ¥ e '

- 2 identification of Microorganisms:- A geric ral acb'ounﬂ_i Micrbdiversi_ty

" UNIT I MAJOR GROUPS OF MICROORGANISS.
I P General characteristics of Bacteria, Archaea and Eubacteria. Diversity

classification of Woese et al. Three domains of life. Five - kingdom sysiem
of Whittaker. T T I
Classification systems - Phylogenetic, Phenetic, Taxonomic ranks, Major
characieristics used in Taxonomy - Morphological, Physiological, ecological,
Biochemical, Immunological, Genetical and Molecular. .

. UNIT B INTRODUCTION TO VIRUSES [
: Virus properties, Structure of Viruses; Animal Virology, Plant Virology, Viruses of
| Arthropods, bacteria and other fower organisms; and classification of viruses

(Bacterial, plant and animal replication with 1 example each) and Applications of

Virology in Biotech Industry,

UNIT IV: REPLICATION OF VIRUSES

" Viral Replication, Bacterial, plant and animal replicaticn"\.?\ﬁth 1 example'each {in

case of animal viruses the teaching should include the examples of DNA and
RNA viral replication and also of those that replicate in the cytoplasm and nucleus}.

UNIT V: IDENTIFICATION, CULTURING AND ASSAY OF VIRUSES
identification and in vitro cultivation of viruses. Assay of viruses { Both Bacterial
and animal viruses) :

UNIT VI; NUTRITION AND CULTIVATION

1. Nutrition of microorganisms; nutritional classes of microbes, Macro and
micronutrients, their sources and physiological functions of nutrients. Growth
factors and their functions in metabolism. Aerobic and anaerobic metabolism.

Cultivation of microorganisms; Culture media, synthetic, complex media,
solidifying agents, types of media -selective, differential and enrichment and
enriched media, pure culture methods - spread plate, pour plate and streak
plate, special techniques for cultivation of anaerobes.
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UNIT Vil - IDENTIFICATION AND PRESERVATION OF MICROBES
“1." Preservation of Microganisms: working and primary stock cultures —

agarslants, agar stdbs; spore preparation; use of sterile soil, cryopreservation,

lyophilisation, Application and limitations of various methods.
Influence of environmental factors or growth — solutes, water activity, pH,

. temperature, oxyzen, OSbmotic pressure;. radiation.

“Colony characteristics, “staining, techniques; Fixation, Principle dyes, simpie
standing, differential staining spore staning; flageller straining.
Biochemical tests = Sugar fermentations, IMVIC tests, Catalase production
etc. S S

'UNIT VIl : MEDIGAL BIOTECHNOLOGY = PEEEE T
“Disease causing microorganisms, Molecular Basis of pathogenecity and
~ identification methods { for atdeast 6 important bacterial and viral infections)

TEXT BOOKS: D SRR .

1. Microbiology, Pelczar M.J: Chan ECE and Krieg NR. Tata McGraw Hill.

2. Introduction to Micro Biology a case History approach 3 edition johin. L.
“ ' ngraham, Catherine A lingraham, Thomison Publications.

CREFERENCES: i
' " Biology of Micro organisma. BROCK, Prentice Hal, International Inc:.

o .. General Microbiology. Hons. G.Schlege. Combridge university press. - ..
Generat Microbiology. Roger Y stanier, Macmillan.

General Microbiclogy. Prescott and Dunn M¢ Graw Hiil Publishers.:
5.: ¢ Introduction to microbiology — A case history approach 3" edition ~ john L.
‘" ingram, Catherine A Ingram Thomson Publishers. .

- 2007-08

- 6. Estimatiori of cholesterol.
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* (07A32391) BIOCHEMISTRY -

1, Units, Volume & Weight measurements. _Gcin’cén_tration__ gnits', pH .

" Measurement. Preparation of buffers, - TR _

- 2.’ Qualitative tests for carbohydrates. Estim'zit_ics{r of Reducing sugars by the
: Benedicts method. RSN Tl
3. Qualitative tests for Amino’ Acids. Quantitative method for Amino- ...
- Acids,Ninhydrin method . -0 B R A

" 4. Protein estimation'by Biuret / Folin's / Bradford method.. - - - e

5. Extraction of lipids. Sa_ponifiqaﬁor_g ofFats’.i-:._ o

8. Estimation of Nucleic Acids, Precipitation by scdi'ufr:l si.uiphaie’,"l“est' for ribose
and deoxyribose sugar. ' T e e
9. Extraction of Caffeine from tea leaves.’

10. Hydrolysis of ester using Papain. '

TEXT BOOK: _ L
1. Laboratory Manaual in Biochemistry by J.Jayaraman New age International
Publications. :

2. Principles & Techniques of Practical Biochemistry 5™ edition. K. Wilson &
J.Walker, Cambridge University Press, 2000. o i B
Equipments; '
1. Refrigerator
Centriluge. |
Boiling water both.
Calorimeter.
pH Meter.
Weighing Balance.
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{ 07A32392) CELL BIOLOGY AND MICROBIOLOGY LAB

LABORATORY
. Identificationof Animal, Plant & Bacterial cells.
Micrometry. .
Ditterential centrifugation and izolation of Chloroplast & Mitochondria
Sterilization techniques (lecture/demonstrations) ) .-
Preparaﬁon of‘cultu‘re media (a) Broth type of media (b) Solid media
Culturing of microorganisms: {(a) Broth (b} Pure culture technigues: Streak
plate, pour plate, IR :
8. Isolation and preservation of bacterial culfure.
Q.. {ggtr;tmcauon of microorganisms (a) Staining technique (b) Biochemical
ng. ST
10, Antibiotic test - Disc diffusion method, minimum inhibitory concentration ‘
11. Microbiological examination of water. .
-12. Bilochemical tests -
IMVIC test
Catalase test
Coagulase test
Gelatiriase test
Oxidase test.
12 getizrmin?ftion of iacterial growth by turbidometry/ colorimetry. '
‘ . Factors effecting the bacteri - [
TExT oo & g al g.rowth (?ﬁfact.s. o.f.temperature of pH,
1. Mfcrob§o|ogical and applications, Laboratory, Manual in General.
Microbiology by Bernison, Mc Graw Publications. First edition 2007
2. Laboratory manual in microbiology by P. Gunasekharan, Newage -
international Publishers. . g
REFERENCES : o
J4.G. Cappucin and N.Sherman, A Labo * aditio i
PR $ ratory manual, 4% edition, Addison
EQUIPMENTS:
. Bright field microscope.
Qcular micrometer,
Stage micrometer.
Hot air oven.
Autoclave.
Antibictic disc. ”
Laminar air flow chamber ,
Bunsen burner.
~ Spectrophotometer.
. Incubator and shaker,
. pH Meter.
12. Compound microscope.
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- UNITIV: GAS LIQUID OPERATION - | S 1
447 Absarption: Definition, Solubilities of gases in liquids, single stage (one component
‘ui transferring) operation. ' :

JAWAHARLAL NEHRU TECHNOLOGICAL UNWER
HYDERABAD - '

(07A42301) MASS TRANSFER AND SEPARATION

. UNIT I: INTRODUCTION TO MASS TRANSFER AND DIFFUSION -

introduction to Mass Transfer Operations; Fisk’s Law of Diffusion; Gas diffusion’

i and Liquid diffusion (one compenent transferringto non-transferring-compone

=7 and equimolar counter diffusion.) Diffusivity estimation (Stefan’s expsriman); N

- permeability, distribution of gas and liquid comporniants through solid, diffision of &0
- biological solutes in liquids, diffusion in biological gels. o N

"UNIT 11: MASS TRANSFER CO-EFFICIENT .

- Definition of k , F-type, K-type coefficients, Dimensionless numbers,” Sherwood: -

" number, Stanton number, Schmidt number; estimation of MTC for the case where

" ’mass is diffusing from solid wall to bulk liquid. (Flat plates, cylindrical tubes) and
“fiow past single solids, Application of k & in Biological Systems.

JUNIT I : .
_Interface mass transfer, gas phase controlling, and liquid phase controlling

“operations.

o
.

. UNIT V: GAS LIQUID OPERATION -l e
“# Distillation: VLE, single stage equilibrium distillation, simple distillation and steam
. distilation operation; continuous distillation (McCabe Thiele method only).

© UNIT VI: LIQUID — LIQUID AND SOLID -LIQUID OPERATIONS -I

Liquid-Liquid extraction: LLE, types of equilibrium system, Singe stage extraction,
Multi stage cross and counter current operations. Solid liquid operation: Leaching,
SLE, Single stage leaching. :

UNIT Vil: LIQUID — LIQUID AND SOLID ~LIQUID OPERATIONS -ll
Adsorption: Physicat adsorption, Chemisorption, Adsorption hysterisis, adsorption
isotherm, Single stage operation, Fixed bed adsorption,Case Studies with
immobilized celfenzyme systems

UNIT ViHI: MEMBRANE SEPARATION PROCESSES =~ -
Dialysis; Memodialysis; Gas permeation process, introduction to types of flow in
gas permeation; hollow —fiber separation assembly, reverse 0smosis, application
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of reverse osmosis, rntrcducuon of ultra fr!tratron processes and micro filtration
processes.

TEXT BOOKS:
1. Robert E, Treybal Mass Transfer Operations Il Edition, Mc. Graw Hill
International. YEAR

2. Christi J. Geankophs Trenspori process & Unit operations, Iii ed., Prentice .

Hall India Pvt. Ltd:i . o0
3. P.M.Doran Baoprocess Engrneermg Pnncrp!es Academic Press 1995

REE—“ERENCES s : ' : '

1. Judson: Kind: Separat:on Processes I! Edltron IVIc Graw Hrl! Chemrcal
Engineering series.

2. Philip A. Schweitzer, Handbook of separatron Technrques for chemlcal
Enginearing, ill Edition, Mc: Graw Hill.

3. Philip C. Wankat Rate, Cont }separatrons Chapman and Hall; 1985

2007-08

JAWAHARLAL NEHRU TECHNOLOG!CAL UNIVERS[TY
HYDERABAD .- .~ = .
it Year B.Tech BT II-Sem T g
LooAdn 0 4
( D7A4ECO1) ENVIRONMENTAL STUDIE!

UNIT -1
Muliidisciplinary nature of Environmental Studres Deﬁmtron Scope and
Importance Need for Public Awareness.

- 4
UNIT-II S e S ' ' '
Natural Resources Renewable and ron: rerrewabts resources = Natural'
resaurces and associated problems ~ Forest resources < Use and over =
expioitation, deforestation, case studres Tmber extractron Mining, dams and
other effects on forest and tribal people = Water resources — Use and over utilization -
of surface and ground water - Floods, drotight, conflicts over water, dams = benefits’
and prob!ems Mrnera! resources Use and exploitation; enwronmental effects of’
extracting and usmg mineral reésources, case studies. - Food ‘resolirces: World_'
food problems, changes caused by agrrcu(ture and overgrazmg, efécts of friodem
agriculture, ferh!rzer—pestrcrde préblems, water logging,’ sahnrty, case studles -
Energy rescuroes Growang energy needs, renewable anid non- renewab[e energy '
sources use of altermiate energy sources. Case studres Land resources Land as
a resource, land degradation, mian induced’ Iandslrdes son erosron and
desertification. Role of ariindividual in conservation of naturai resources Equztable
use of resources for sustarnable Irfestyfes

UNIT -IIt
Ecosystems Concept of an ecosystem Structure and function of an ecosystem
- Prodticers, consumers arig’ decomposers < Energy’ flow in the ecosystem -
Ecologrcal succession. - Food chains, food webs and ecciogrcal pyramlds._
Introduction, types, characterlstrc features structure and functiony of"the fo!lowmg
ecosysiem: .

&. Forest ecosystem .

~ b. Gragsland ecosystem

c. Desert ecosystem . ' : '

" d. Aguatic ecosystems (ponds streams Iakes rivers oceans estuartes)

UNIT-IV _ o U

Biodiversity and its conservation : Introduction - Definition: g’enetic' species
and ecosystem diversity. - Bro-geographscal classrfrcatron of India - Value of
biodiversity: consumptive use, productive use, social, eth:cal aesthetrc and option
values - . Biodiversity at global, National and local levels, - . India g@s'a mega-
drversrty natzon Hot~spods of brodrversrty Threats to brod:versrty habrtat loss,

India - Conservatron of biodiversity: In-situ and Ex-situ conservation of biodiversity.
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UNIT -V
Environmeantal Pollution : Definition, Cause, effects and control measures of :
a. Air pollution . .
b. Water pollufion
. Soil pollution
d. Marine poliution
e. Noise pollution
f. Thermal pollution
g. Nuglear hazards
Solid waste Management : Gauses, effects and contrel measures of urban and
industrial wastes. - Role of an individual in prevention of pollution. - Pollution
case studies. - Dssaster management floods, earthquake cyclone and Iandetlcies

UNIT - Vi : - i RERE T
Social issues and the Envnronment From Unsustauneble fo Sustarnable

develppment -Urhan probtems refated to, energy Water conservation, rain water
harvesting, watershed management -Reséttiement and rehabilitation of people;
is problems and concerns.” Case Studies -Environmental ethics: Issues and
possible solutions. -Climate change, globai -warming, acid rain, ozone layer
depletion, nuclear accidents and holocalist. Case Studies. -Wasteland reciamation.
~Consumerism and waste products. -Enwronment Protection Act: -Alr (Prevention
and Control of Pollution) Act. -Water (Pre ntion and control of Pollution) Act -
Wildiife Protection Act -Forest ConservationAct -Issues involved in enforcement

of environmental legtstation -F‘ub!lc awarenéss

UNIT - Vi

Human Population and the Enwronment Populatlon growth, variation among’
nations. Population ‘explosion - Family Welfare Prograrmmé. -Environment and'.

human health -Hurman Rights: -Value Education. -HIV/AIDS. -Women and Child
Welfare. - Role of rnformatlon Technology in Envifonment and human health -
Case Studies.

UNIT - Vil ) o
Field work - Visit to a jocal area to document envrronmentat assets River fforest

grassland/hill/mountain -Visit to a local polluted site-Urban/Ruraliindustrial/
Agricultural’ Study of common plants, insects, birds. -Study of simple
ecosystemspond, river, hill slopes, etc:

TEXT BOOK: &
- Textbook of Environmental Stud:es for Undergraduate Courses by

" Erach Bharucha for University Grants Commission,
2. Environmeéntal Studies by R. Rajagopalan, Oxford University Press.
REFERENCE:
1 Textbook of Environmental Solenoes and Technology by M, Anji Reddy, BS
Pub!lcatlon
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MEMTAL METHODS OF ANAL
UNIT I: INTRODUCTION e
;ryptles of t,«4\::alyt:oel Methods — Instruments for Anaiysrs ~ Uncertainties in
nstrumental measurements — Seneltnnt and detection llmitf
UNIT ii: MICROSCOPY : ’ or instruments.
Bright fieid, Dark field, Fluorescent, Phasa contrast oonfocal micros
copy, SE
TEM Microscopy, Flow Cytometry. > S e
UNIT #il: CEMTRIFUGATION - - ' '
General Principals, Ultra Centrifugation, veloclty Sedlmentation & measurements,
Equilibrium Ultracentrifugation — Density Gradient oentrifugatmﬂ
UNIT iV : SPECTROSCOPY -1 '
General principles — Radiation, energy and atomlc struct
ure— types of spectra
ancl thelr biochemical usefulness - basic laws of light absorption. Electromai;nenc-
radiation & Spectrum, Beer ~ Lambert's Law arnd apparent-deviations; UV - VIS
5Specttrophotorgeter .Spectrofluorimetry, Atomic absorption & Alomic emission
pectroscopy, Cirular Dichroism {CD}- pnnorples rnstrumentatron an
UNIT V: SPECTROSCOPY-II - . A apploztions.
Infra Red Spectroscopy. Mass spectroscopy—lntroductlon anal
ysrs a ilcatuons
in biology ESR principles - instrumentation-applications : pp
U}l_;ll‘l‘ Vi: ONLINE MONITORING AND CONTROL DEVICES |
pH, temperature, dissolved oxygen, agitation, sensors and their o erati on
X - RAY DIFFRACTION AND CRYSTALLOGRAPHY peret
Principle, Mode of Operation and Applications., - o '
‘UNIT Vil: SEPARATION EQUIPMENTS PRINCIPLES AND OPERATION
HPLC, Gas chromatography, ion = exchange Chromatography, Gel — filtration

. Chromatography, Attlnlty Chromatography, Memhrane separatlons Ultrafiltration

, Reverse Osmosis -
UNIT VIEE: NMR '
High resalution NMR -«Chemtcal shift: Spm span couplmg Frequency lock- double
resonance-applications of proton NMR-quantitative” dnalysis- qualltattve analysis,
appiication of NMR in biology and study of macromolecules -
TEXT BOOKS: )
1. A Biologist Guide to przncaples and techmques of practlcal Blochemlstry By
) giith V\glson Kenneth H. Goulding 3rd ed. ELBS Sérigs.. :
. oog & West, Fundamentals of Analytical Chem st
REFERENCES: ¢ s, 1982
Vogel, Text Book of Quantitative lnorgan:c AnalySls 1990
Ewing, Instrumental Methods of Analysis, 1992
. Hobert H Willard D. L. Merritt. & J. R. J, A. Dean, lnstrumental Methods of
énglyms CBS Publishers & Distributors, 1992 -
ettle. Hand book of Instrumental techm ues fo Anal
Prentice Hall, 1957, . d rAnalytee! Cheﬂ'HStl'y.
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UNIT I STRUCTURE OF DNA i T

Detailed structure of DNA, variation from Watson & Crick model, Z-DNA, A&B
DNA, Denaturation & melting curves. ' o
UNIT-Il: DNA REPLICATION -1 * e : S

Models of DNA repl;catson semi conservative’ Mechanism of DNA’ rephcatlon in
E.coli (bi- dsrectlonal) Mitechondrial (D [oop) Vlral DNA (Rolhng c:rcle) Slngle
stranded- DNA phages (M13,. @174) ' o

UNIT — HI : DNA REPLICATION- I o S
Eukaryotic tetomeres and its replication Intiibitors of DNA FIephcatIon Enzymes
involved in replication, step by Stepy process.

"UNIT iV: RNA STRUCTURE AND BIOSYNTHESIS . '
m-RNA, r-ANA; tRNAstructures Transonption apparatus, HBNA polymerases ‘and
protelns involved in Iranscnptson (mmauon elongahon and termmaﬂon steps)
UNITV : POST TRANSCRIPTIONAL PROCESSING & = "~
Post transcriptional prooessmg of FINA st RNA r- FINA rn- HNA spllcsng Inhlbators
of transcription. " - . I
UNIT Vi PROTEIN BIOSYNTHESIS T e
The genetic code. aﬂd Wobble HypotheS|5 Codon usage Protem syntheSis'In
Prokaryotes. e
UNIT Vil : PROTEIN SYNTHESES IN EUKARYOTES
Eukaryotic Protein synthesis, d ferences between prokarycmc and eukaryot:c
protein. syathesns Post translatto&al modlflcauons II’IthlIOI'S of proteun synthesns
UNIT Viii:: MUTAGENESIS '

Mutatlone spontaneous,” induced, Iethal mutagens their types ‘and’ actions,
ciassmoat:on of mutations and tﬁ ir applications. Site - directed mutagenesis
and reverse genetics. DNA. damage and repalr mechamsms Mutagen:otty testlng
using mictobial systems, Ames | TEST
TEXT BDOKS ' B
1. Molecutar Biology, Dawd Fnefe!der "Jonés and Barﬂlett Pub!:shmg Home 1987.
2ShortProtocolsinMolecutarBiology, 2™edition T..M.Ausubel, Brent R.E.Kinigston,
D.D:Moire; J.G.Seidman; J.A. SmIIH K. Struhl Green Publacatlon Assoc:ates and
Johri Wilgy and. sons 1991 o ;_'_ _ . s
REFERENCES: . R ' B
1. Lodigh, H., Bark A,, Zipursky s. L Matsudaria, P. Baltimore, D. and Darnell,
J. 2003 Molecular CeII 1 B‘Iology, Medsa eonnected W.H. Freeman and
~ Company. '
2. Bio G emistry and Molecular bloiogy by ‘William H. Ellioff. Oxford Publications
3.Cell a d Molecular biology by, Philip Sheeler Donald E.Bianch Wiley Publishers.
4. Cellgind Molecuiar Biology JQQG De FIobems ED.Pi and De Robertis E.M.F.
BIWaverIy Puyt. Ltd., New Deifi : '

I
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uNTE S

OPTICS : interference - Superposmon of Ivaves Youngs doubfe sl|t experlment R
- Coherence - Interference in thin films by reflection « Newton's rings = Diffraction -
- Fressnel and Fraunhofer difffactions - Fraunhofer diffraction at-a Single siit ="
Doubie slit - Diffraction grating - Grating spectrum Resolving power of a grating, S

- Rayleigh's criterion for resolvmg power = Polarazatlon Types of Polar:zatlon - .
Double refraction = Nicol prlsm : . . R

ULTRASONICS : Introduction - Praduction of ultrasonic waves - Mégnetostriction"- U
method — Piezo efectric method = Detection: of ultrasonic: waves Propemes of
ultrasonic waves - Use of ultrasomcs for nondestructwe testlng Apphcauons of
ultrasonacs _ :
ACOUSTICS OF BUILDINGS Ba5|c requ:rernent of acoustucafly good haII o
Reverberation and time of reverberation - Saiine’s formula for reverberation time: .
- Measurement of absorption coefficient of a:material -~ Factors aﬁechng theé -
archltectural acoustics and thelr remedy i )
ST E-
UNIT 1 ' '
MAGNETIC PRDPERTIES Permeabnhty Magnettzauon Ongm of magnet:o
moment ~ Classification of rmagnetic faterials + Dia; pard and ferro magnetlsm -
HystereSIs curve Soft and hard magnetlc mater:ats v ,' B A R N

' SUPERCONDUCTWITY Generai properties Meissner effect Penetrataod depth

- Type 1 and Type Il superconductors - Flux giantization - ~DC and AC Josephson
effect -BCS Theofy Appl:catlons of superconductors L

UNIT IV

CRYSTAL STRI.II:TU RES AND X-RAY DIFFRACTEON II'III'OCILICIIDI‘I -Space Iaﬂ:ce
- Basis - Unit cell - Lattice parameter - Bravais fatlices = CrysIaI systems: §Slructure
and packing fractions of Simple cubic - Body centered cubic — Face centered
cubic crystals - Directions and planes in crystals — Miller indices - Separation
between sucecessive [h k 1] planes - Diffraction of X-rays by crystal planes Bragg's
law - Laue method - Powder method

LASERS : Introduction - Charactenstacs of Iasers Spontaneous and Ilmulated
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emission of radiation - Einstein’s caeﬁiciénts...; Population inversion - Ruby aser
- Helium-Neon laser — CO, laser - Semiconductor laser - Applications of lasars in
industry, scientific and mecticai ﬁeids-.- E

UNIT Vi

FIRER OPTICS AND HOLOGRAPHY: Introduction - Prmcnple of optical fiber -
Acceplance angle and acceptance cone - Numerical aperture ~ Types of optical
fibers and refractivé index profiles — Attenuation in optical fibers - Application of
optical fibers — Basic principles of hoaograph}?"’tonsirucnon and reconstruction
of i 1mage on hoiogram Apphcai:ons of hoiogsaphy

UNIT Vi _ . L L .
DIELECTRIC PROPERTEES !ntroductmn Dseiemnc constant - E!ectromc :omc
and orientational polarizations - Internal fields in solids — Clausius - Mossotti
equation — Dielectrics in alternating fields ~ Froguency dependence of the
poianzablilty Ferro and Piezo eiec’tncsty ;

THERMAL. PROPOR‘I’IES Introduction - SPEC!fIC Heat of Solids — Emstem Mode?
— Debye Modsel - Latiice Vibrations — Phonons_——:fhermal Conducttivity.

UNIT VI

SCIENCE & TECHNOLOGY OF h;ANDMATEREALS introduction to Nano |
materials - Basic principles of Nanoscience & Technblogy — Fabrication of nano
_materials — Physical & chemical properties of nanom‘éfénals Carbon nanolubes

— Applications of nanotechnology.

TEXT BOGKS : B ' : i -

1. Physacs Wolume 2 by Ha!i:t;{ay, Resmck and Kra dohn Wiley & Son. -

2, Applied Physics 2 Edition by Dr.P. Appalé Naidi % Dr. M. Chandra Shekar
V.G.S. Book links. : '

3. Engmeermg Phys:cs hy R. K Gaur & SL Gupta' Dhanpat Hai and Sons.
REFERENCES

1. Nanotechnology by Mark Ratner and Danaei Ratner Pearson Education.
2. introduction to solid state physics by C. Kittel; Waiey Eastern Ltd.

3. Materials Sciencz and Engineering by V. Raghavan ‘Prentice-Hall indza
4. Engineefing Physics by Dr. M Arumugam; Anuradha Agencies, :

5. Nanomaterials by AK. Bandyopadhyay, New Age international Publ:she;’s.
6. Engineerir ; Physics by M.N. Avadhanulu & P.G Kshirasagar; S

Chand & Company Ltd
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UNIT i: INTRODUCTION TO BIOPROCESSES -
An-overview of traditional and modern applications of b:otechnology industry, . -
ou_tlsne of an integrated bioprocess and the various (upstream and down stream)
unit operations: involved in biobrocesses; generalized process fiow shests. '

CUNT 4k FERMENTATION ?ROCESSES» -

General requirements of fermentation pmcesses Basic des=gn and construct;on s
of fermentor and ancillaries, Main parameters {o be momtored ‘and controlled in o
fermentation processes; o

UNIT 1H: FERMENTATiON ROCESSES-I ' .
An overview of aerobic and dnaerobic fermentation processes and their apphcahon .'

irt the biotechnology industry, solid-substrate, slurry fermentation and its -

applications, whole cell |mrnob|l|z ’tlon behaviour of microbss in different reactors. :
(a:r i;ﬂ ﬂu;dnzed batch, continuo s fed batch condition}. .
UMIT IV: MEDIA DESIGN - e g
Medium requirements forﬂerm&féﬁon processas, carbon, nitroger; minerals,
vitamins and other coriplex nuifignts, oxygen requirements, medivm formu!atlnnf
for optirnal growth and product formation, examples of simple and cornplex media,
design and usage of various gma;mea‘cuai medla for industrial fermeniatmns

e Sto:ch:ometry of Cell growth and prgduct formanbn elamental balances degrees

of reduction of substrate affd biomass, available electron balances, yield
coefficients of biomass and product formation, maintenance coefficients.
UNIT VI: ENERGETICS

Energetic analysis of microbial growth and pmduct fonnatlon oxygen consumption
and heat evoluhon in aerobic cui;nres thermodynamlc sftficiency of growth.

ﬁ

UNIT Vi KINET!CS OF MiCRoﬁiAL GROWTH AND PRODUCT FORMATION
Phases of ‘cell growth in batch cultures, Simple unstructured kinetic models for
microbial growth, Monod modél, Growth of filamentous organisms, Growth
associated {primary) and non - g;pmh associated {secondary) product formation
Kingtics, Leudekmg—P:ref fiodsls; substrate and product inhibition on cell growth
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and product formation. Introduction to Structured Models for growth and product
formation.

UNIT Vili: ENZYME PROCESSES
Production of enzymes in submerged and solici-state processes, extraction and

purification of enzymes, methods of characterization, specific activity and activity
definitions.

All relevant units will have basic numerical problems.

TEXT BOOKS

M. L Shuler and F kargr B:oprocess engrneermg. Prentrce Hall of Indra
1992.

P.M. Doran, Brochemrcal process pnncrples Academrc Press, 1995,
Harvey W. Blanch, Douglas 8. Clark Biochemical Engrneenng, Marcecal
Dekker; 2007, ... . ..

Bailey Cliis, Baochemrcal Engrneermg fundamentais o edltlon McGraw-

Hill, 1986.
D.G.Rao, Introductaon to Blochemrca! Eng:neerrng, McGraw-Hill,2005
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1. ENZYME ISOLATION AND ASSAY OF ENZYMATIC; ACTIVITY S
Extraction of commercially important enzyrnes from natural source Development
of enzyme assays quantrflcatron of” enzyme actlwty and specmc actr\rlty :

2. ENZYME KINETICS P ' : .
Estimation of Machae!rs Menten parameters Effect of pH and temperature on -
enzyme actrvuty kmetics of mhibrtron :

3. IMMOBILIZED ENZYME REACT!ONS ' IR ' : :
Techniques of enzyme imimobilization - matrix entrapment iohic and cross Irnkang,
column packing; analysis of mass transfer effects on kinetics &f Jmmobilized . -
enzyme reactionis; bicconversion studies wrth immobrlrzed enzyme packed - -
bed reactors Lo

4. MICROBIAL CULTURE STUDIES IR i
Growth of microorganisms, estimation’ of monod's parameters :

5. SCREENING OF PROCESS VARIABLES
Plackett-Burman design practice

6. DEMONSTRATION O+ REACTOR STUDIES :
Batch, fed-batch, and continuous flow reactor analysis and resrdence time
distribution.
EQUIPMENTS
' Autoclave.,
pH Meter,
Larninar air flow chamber
Centrifuge.
Compound microscope.
Water bath.
Packed-bed reactor. -
Shaker-incubator.
Lyophilizer.
. Spetroflurimeter.
. U.V. Visible spectrophotometer,
. Hot air oven.-
. incubator.
. Petri plates.
. Micropipettes.
. Bioreactor
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1. Demonstration of wab!e cells using phase contrast microscopy.

2 Verification of Lambent — Beers Law by UV — VIS spectrophotometer, scanning.

3. Estimation of different macromolecules by visible spectrophotometer.
4. Estimation of turbidity using UV-VIS spectrophoton?eter.

5. Emission spectra of Anthracene using Spectrofluorimeter.

&. Estimation of proteins & nucleic acids by U.V. method.

7. Separation of different macromolecules by Paper Thin layer & HPLC
. chromatography.

8. Membrane separatuon-dlalys:s and ultraflltrat:on.

REFERENCES : e
1.7 1.D.Campbell and RTDwek Bielogsc lSpectroscopy Bemameer

" Cunmeib & Co., 1986

2. 'F. Settle. Handbook of Instrumental Techmques for Analytical
Chemistry, Prence Half, 1997.

3. W.Botton, Instrumentation-and Process Measuremenis University

Press, 1993.

‘Equipments
UV Visible spectrophotometer
Spectroflourimeter.
HPLC
Chromatographic chamber.
Microscope
Dialysis bags.
Magnetic stirrer with magnetic beads
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Unit 1: - Momentum Transportd
Mechanism of Momentum Transport: Newton's Law of Vscosaiy Non— Newto
fluids, theory of viscosity of iiqujicis,1 time dependam -viscosity :

measurement { cone—and—piate mscameteg coaxial cylinder rolary 'wscometer__ B

impeller viscometer }, use of viscometers with biclogical reaction fluids, rheological
properties of fermentation broth, factors affecting broth viscocity { cell
concentration, cell morphology, osmotic pressure, product and substrate:

concentration ), Velocity dlstnbutlon in laminar flow and turbulent flow -

Momentum Transport-l

Equation o c%zange for isothermal system { equa‘tmn of

motion, equation of mechanical energy ), unterphﬁse iri

systems ( friction factors for flow in tubes and in packed columns } rmxsng, mixirig
mechanism, power requirements in ungassed Newtonian and. Non Newtonian
fluids, gassed fluids, interaction between cell and turbulent Eddies, operatlng
conditions for turbulent shear damage. Macroscopic Ba!ances- rnass mor’rfb

and mechanical energy balances. i

Unit i Energy Transport-

Thermal conductivity and the mechanisms of energy iransport- measurement of
thermal conductivity, Fourier’s law, steady state conduction, analogy between
heat and momentum transfer

Unit ¥V: Energy Transport-ii

Temperature distribution with more than ong independent varnables~ heatmg ina
semi infinite and finite slab,temperature distribution in turbulent flow- reference to
stirred tank reactor, relationship between: heat transfer, cell concentrataons and
stimng conditions

Unit V. Mass Transport!

Diftusivity, theory of diffusion, analogy between mass heat and momentum transfer
role of diffusion in bioprocessing, film theory, concentration distribution with more
than one independent variable- unsteady diffusion, boundary layer theory,
concentration distribution in turbulent flow- Corrsin eguation

Unit ¥1: Mass Transport il o
Definition of binary mass transfer coefficients, transfer coeflicients at high mass
transfer rales- boundary layer theory, penetration ‘theory
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Unit VII: Mass Transpor‘l n e e
Convective mass transfer, Liguid ~solit mass transfer, liquid-liquid rmass transfer,
gas-liquid mass transfer S :

Unit VII! Oxygen Transport -
Oxygen uptaka in cell cultures; Factors affecting cellular oxygen demand, oxygen

transfer from gas bubbles to aerobtc culture, oxygen transfer in fermentors-
bubbles, factors affecting okygen transport- sparging, stirring, medium properties,
antifoam: agents; temperature; mass transfer correiauons measurements of ka
- oxygen balance rnethod dynamlo method S

Note' En aII umts re!evant basrc numerlcal problems should be practlced

TEXTBOOKS : SR : . ._d
~ R.B.Bird, W E Stewar! E. N nghtfoot Transport Phenomena, John wrley an
1SOI"IS _ . _

Slngapore 1994 _ L Sil
2. BM.Doran, Btoprocess Pnnc;ples Academlc Press, 1995
3 HarveyW Bianch, DouglasS Clark Brochemloai Engmeenng,
-Marcecei Dekker 2007 _ . e

REFERE&CE BODK i ' : : )
1 M.L.Shuler and F. Karga, Blo rocess Englneerlng Bas:c concepts 2n d edltlon,

Prentice Hall of India, 2003.
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UNIT I: Fundamentals of reactlon englneerlng

Concepr of order, moleculanty of a reactlon searchlng a mechamsm for ;
evaluation of rate constants, faciors aﬂectrng reactuon rates- pH, temperature.
using Arrhenius equatlon :

Unit li:Reactions mvoivmg cel[s-l

Growlh Klnencs- batch fed-batch ‘and contmuous mode of operetzon in reaotnon'
system, evaluation of kinetic parameters- Monod’s equatron parameters ‘death
rate of cell- batcn and conllnuous steﬂllzatlon '

UNIT iII Reactlons mvolvmg cells-li

Inﬂuence of cell age dastnbutlon on growth kmetrcs effect of' mhlbutors' substrate
inhibition, Models for mhnbmon kinetics, Eva!uatlon of parameters |n Han-
Levenspiel ‘model.

Unit IV: Reactions involving cells-il

Stou:h:ometry of. cell growth and product formation- elemental and avan!ab[e
electron balances, degrees of reduction, mairtainarice coefficient, onlnne data
analysis for measurement of. blochemaca} perameters state and parameter
estimation technlque

UNIT V: Multiple  Reactions. .

Parallel serles sefies ~ paralle} reactlons calcuiat:on of yaeld and select;vaty role
of thermodynamic parameters, matabolic flux analysis, basic toncepts’ of
structured model and introduction to cyberretic models, - Design pnncnples- non
isothermal reactions and pressure effects; concepts of resudence tlme d1sinbut|?n
micromixing: and macrormixing : i :

Unit Vi Mechanisms and Kmetrcs of Enzyme Actlon

Mechamsms of Enzyme Action; Concept of actlve s:te and energetncs of enzyme
Kinetics, substrale complex formation; Specificity .of enzyme action;: Kinetics of
single substrate reactions; turnover number;: estlmanon of ‘Michaelis-Menten
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parameters, Importance of K, Mulfi:substrate reaction mechanisms and kinetics.
Types of Inhibition- kinetic models; ‘Substrate and Product Inhibition; Aflosteric
regulation of enzymes; Deactwatton kingetics.

Unit Vil Eniymé immobitization .

Physical and Chemical techniques for enzyme !mmoblhzatlon adsorption. matrix
entrapment, encapsuiation. cross-linking. covalent binding - examples; Advantages
and disadvantages of difterent Immiobilization techniques. overview of applications
of immobilized enzyme systems, effect of pH, temperature on immobilized reaction

kinetics.

Unit Vill: Mass Transfer Effects !n Emmoblhzed Enzyme Systems and Design
of e |
Enzyme Reactorg o cel

Analysis of Film and Pore Diffusion’” Effedts on ktnetlcs of tmmobillzed Enzyme )
Reactions; Formuiation of dlmensgq{uless groups and caiculation of Effectiveness

Factors, Thiele modulus -
Note: In aﬂ units relevant basuc numenca @Rroblems should be practiced.

TEXT BOOKS R ' ' :
1. Harvey W, ‘Blanch, Doug!as Ss. C[ark chhemlcal Engmeermg, Marcecel
Dekker, 2007.
O Levenspiel. Chemical Heactuon Engmeeﬂng Sed edutlon wuley, Newyork
1999.

P.M.Doran Bioprocess Engneeting principles, academsc Press London, 1995,

D.G.Rao, Introduction to Biochemical Engineering, MeGraw-Hil,2005

K.A. Gavhane, “Chemical Reaction’ Erigineéring =4, Nirali Prakashan,2006
J. Nielsen, J: Viladsen and G: Liden, Bioreaction Engmeenng Prlnmples
Springer Internaticnal, 2™ edition, 2003. i

G.Hammes, Thermodynamlcs and klneﬂCS for the bloiogucal smences Wlley
~VCH, 2000

REFERENCES

1. H Scott Fogler Elements of Chemlcal Reactlon Engmeenng, El Edmon
Prentice Hall'of ndia Pvt. Ltd."
J.M. Smith, Chemical Engineering Kinetics, Mc’ Graw Hill, 1981,
M.L. Shuler and F. Kargi Bioprocess Enggnerring: basic concepts.
H.. Fromm Inttta! rate Enzyme kinetics, Springer-verlog. Berlin 1975.
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Unitl : Production of Prtmary Metabolites. .~

A brief outline of processes for the production of some commercsally important
Organic acids {e.g. citric acid, lactic acid, acetic acid, giuconic acid,); Aming’a
(Glutamic acid, lysine, aspariic acld&PhenylaEanlne) and A!cohofs (ethanol 2
butanediol)

UNIT H: Secondary Matabolites : G
Study of production processes for various classes of low molecu!ar we|ght
secondary metabolites: Antibiotics-beta-lactams {Penicillins), semi synthetic
Pencillins and Cephalosporins amino-glycosides (streptomycin); macrofids
{erythromycin), quinines, and aromatncs Vutam:n (B12) and Sterosds dual

“or multiple fermentation. .

Unit IH: Production of Commercially !mportant Enzyéﬁes
Protease-s, Arpyiases Lipas_es,' Cellulases; Pectindses, Isomerases and other
commercially important. Enzymes for the food pharmaceutical industries;

UNIT IV : Recombmant Proteins : C :
Production of recombinant proteins (Insulin, Interleuk:n & Interferons } having
therapeutic and diagnostic apphcatlons product:on ‘of vaccines. i

Unit V; Bio products and other Processes o i

Natural Biopreservatives (Nisin), and Biopolymers (Xanthan Gum and PHB) Single
Celi Protein, Racemically-pure Drug Intermediates, Steroid Bioconversions; High
-Fructose Corn syrup; Bioconversion of Vegetable Oils, Bioleaching.

Unit VI : Biological treatment of waste Water -'Aerobic and Anaerobic
Systems

Biological processes for domest:c and andustnal waste water treatments; Aercbic
systems activated sludge process, trickling filiers, biological filters, rotating
biological contractors (RBC), Fluidized bed reactor (FBR), expanded bed reactor,
Inverse fluidized bed biofilm reactor (IFBBR) packed bed reactors air- sparged
reactors ; Anaerobic Systems - contact digesters, packed column reactors, UASB,

Unit Vil: Bioremediation

Introduction, constraints and priorities of Btoremedtataon Biostimulation of Naturally
occurring microbial activities, Bioaugmentation, in situ, ex situ, intrinsic &
engineered bioremediation,Solid. phase bicremediation - land farming, prepared
beds, soil piles, Phytoremediation. Composting, Bioventing & Biosparging; Liquid
phase bioremediation - suspended bioreactors, fixed biofilm reactors.
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it VIiI: Hazardous Waste Management ' s

:-;T::)guction - Xenobiotic compounds, recalcmgpcg. hazsrdgg;m\.:rsa_ivaste

biodegradation of Xenobiotics . Biological detoxification - haz

management with at least 3 — 4 Examples.

. KS: .- - B . . war )
:Exgzgcc)hnology, 3¢d edition by John E. Smith. Cambridge low price edltlmjs
2. Industrial Microbiology: - J. E. Casida; » B
3 - Envirohmental Biotechnology f:')y S. K. Agarwal
4 Biodegradation & Bioremediation (1999), Martin

press.
REFERENCES: t and Dunn e S
. Microbiology: - Prescottand Dunn. .~ © o Do .
.M}crobéal tif)technology: Glazer, AN, and Nikaido, H. 199§ V.\.l.:l-i_.___l_:reema
mpany, New York. . - w0 Do e L
ﬁagﬂstgal Kliicrobicl'ogy:— A. H. Patel.. Stanigr R.Y., Ir]gralm J.Li,gvggheehs ML,
Paintér RIR., General Microbiology McMillan Publications, 1 . o

Foster C.F.,, John Ware D.A., Environmental Biotechnology, Ellis

Iiztgr.r':ﬂ?(B[?). Cil;ékrabahy K., Omen G.S., Biotechnology and iodegradation,
Advances in Applied Bioteg
Londor, 1988. o i
Bioremadiation engineering; design and
Mc Graw Hill, Inc. . R TR o

iros i ' K. Chatterjee .
. Environmentat Biotechnology by A.K. Chaite e L
. Environmental Biotechnology by S.N.Jogdand Himalaya Publishing

Alexander, Academic

hnology Series, Vol.4, Gulf Publications Co.

application 1995 Jofin. T. cookson,dJr.
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(07A52304) GENETIC ENGINEERING .

Unit I: Gene Regulation and Expression in Prokaryotés :
Lactose, Arabinose and Tryptophan operons, Repressors and activatgr: Sigma
switch in Bacillus subtilis, S o

Unit li: Gene Regulation i Eukarydfic,?ystem o L o
Gene regulation in Eukaryotic system, Repetitive DNA, Gene rearrangement,

Promoters, enhancer elements, gene amplification. S
Unit lll: Plasmids, Transposons / Vectors for Gene Transfers :
Plasmids: Definition, types, Identification, classification and purifications ‘ang

-transfer of Plasmids. Host restriction irf tranisier, Transposable elements: Definition,

detection of transposition in bacteria, types of

bacterial transposons, mechanisms of transposition and excision, applications
of

transposons. Retrotransposons.

UNIT iV: DNA Technoiogy

Purification of genomic DNA from living cells, Manipulation of purified DNA;
construction of prototype vector (pBR 322), different types of cloning vectors
{plasmid — pUC 19, 7 phage, cosmid, M13). Enzymes invoived in genetic
engineering; cloning

strategies, Introduction of DNA into living cells. Methods of Gene transfer,
Restriction mapping.

UNIT - V Expression and Detection of clones ;

Detection of clones and its expression: Expression of cloned genes in yeast & F.
coli. Biot analysis - Southern, Northern & Western blot; dot and siot blot.
Immunological techniques. DNA methylation, DNA hybridization. Genomic arc
cDNA library construction and application. DNA sequencing. C

Unit Vi: PCR and its application _
Principles, designing of primers, PCR methodology, RT - PCR, multiplex PCH,
identification of PCR product, application of PCR technology,

Unit Vii: Molecular markers
Molecular marikers: RFLP, RAPD, AFLP, 165 r-RNAt
array; applications in disease profila
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' inatians of r-DNA Technology. . e55i0n
 Unit Vilk: Applications of ¢ Dhll-n Blood clotting factor VIII) High level expr o
Gene cloning in medicine (insulin, Bf ct, mammalian ¢

' £ cofi, yeast, Inse ‘
ins in di t host systems (E. cobi, ¥ A e
-of p_mt.e ne ":j C:E\?;i?ages and novel technologies- fgr gen:;a;g?wy rans gA e
lena{lio{}na’:?oduction 10 Gene therapy {Ex vivo & In vivo), ¢
a:f:a?u:lple Advantages and limitations of Gene therapy.
an .

*T BODKS: L
TE Old RW, Primrose SB, principles of G

Genetic engineering, Blackwell Scienti
2. T.A. Brown, Gene Cloning.

ene manipulation, An introduction to
fic Publications, 1893

. A i in Molecular

REFEAREND%FFSM Brent A, Kingston AE, Moore DO, Current protocols in M

su .  Kin ‘ -

B!-a logy, Greene Publishing Associates, NY, 1988V 152 Academlc Press
B::ggry ‘SL Kimmer AR, Methods. in Enzymology, Vo ,

1887. o
Molecular Cell Bislogy — Gerald Carp.
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( 07A52305) PLANT BIOTECHNOLOGY

UNIT | TISSUE CULTURE : R
introduction to cell and tissue culture; Tissue culiure media (cOmposi_t
preparation); Initiation and maintenance of callus and cell suspension culiure,
Somatic embryogenesis, organogenesis; Rrotoplast isolation culture and fusion:

Y R S
UNIT 1l TISSUE CULTURE APPLICATIONS |

Production of haploids, Somaclonal variations, Germplasm conservation

{Cryopreservation);

UNIT 1) TISSUE CULTURE APPLICATIONS il ° o : :
Production of secondary metabolites from plant celi cultures: Processes for
enhancing the production of secondary metabolites, Technology of plant cell culture

for production of chemicals; Bioreactors Systems and models for mass cultivation
of plant cells;

UNIT IV PLANT TRANSFORMATION TECHNOLOGY
Agrobacterium mediated gene transfer; Agrobacterium based vectors, viral vectors
and their application. Direct gene transfer methods; chemical methods,
electroporation, microinjection, particle bombardment.

UNIT V PLANT GENETIC ENGINEERING FOR PRODUCTIVITY AND
PERFORMANCE | {BIOTIC STRESS) .
Herbicide resistarice, insect resistance, Disease resistance, virus resistance,,

UNIT Vi PLANT GENETIC ENGINEERING FOR PRODUCTIVITY AND
PERFORMANCE il {ABIOTIC STRESS)
Abiotic stress tolerance :Drought, temperature, sait .

UNIT Vi MOLECULAR FARMING & INDUSTRIAL PRODUCTS
Application of Plant biotechnology for the production of guality oii, industrial
enzymes, Therapeutic Proteins | Antigens (edible vaccine) and plantibodies.

. UNIT VIl METABOLIC ENGINEERING _
* Metabolic engineering for plant primary metabolites and secondary

metabolites.

TEXT BOOKS:

1. Roberta Smith, Plant Tissue Culture: Techniques and Experiments. 2nd ed.,
Academic Press, 2000,
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3. Bhojwani, 5.5. and Rajdan, Plant Tissue Culture: Theory and Practice.
2004

REFERENCES: .
' Crispeels, M.J. and Sadava, D.E., Plants, Genes and Crop Biotechnology,

Jones and Bartlett Publishers (2nd Edition), 2003.
Bhoviwani, 8.8., Plant Tissue Culture: Application and Limitations.

Amsterdam, Elsevier,19890.
) Cunningham and Andrew J.R. Porter, Recombinant Proteins from

sroduction and Isolation of Clinically Useful Compounds {Methods

in Biotechnology), Hurhana Press, 1997, .
“Bemard B, thk and John E. Thompson, Methods in Plant Molecular Biology

- ".and Biotechnology, CRC Press, 1583. e
. Potrykus and Gg Spangenberg, . Gene Transfer to Piants. {Springer. Lab

Manual), Springer Verlag, 1997, - o .
Peter M) Gresshoff, Plant GenomeAnalysss CurrentTop:cs in Plant Molecular

Biology. CRC Press, 1894,
--John%l’ammond Peter McGarvey, thadl Yus:bov Piant Biotechnology: New

Products and Apphcaﬂons Springer Verlag,'1998.
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{07AB5HSO1) MANAGERIAL ECONOM]CS AND FINANC!AL ANALYSIS

__Umt i introduction fo Managenal Economics:

Definition, Nature and Scope of Manageria! Economics-Demand':'
Analysis: Demand Determinants, Law of Demand and its exceptions.
-1

_ Un;t Il Elasticify of Demand: Definition, Types MQasuremem and Slgmflcance

of Elasticity of Demand. Demand Forecasting, Factors governing
temand forecasting; methods of demand forecasting {survey methods,

statistical methods, expert opinion method, test marketing, controlled .~

experiments, Judgmenta! approach to demnand forecastlng)

: nst il Theory of Production and CostAnalySts Productlon Functlon - Isoquants

i and Isocosts, MRTS, Least Cost Combination of inputs, Cobb-Douglas
Production function, Laws of Returns, Internal and External Economies
of Scale.
Cost Analysis: Cost concepts, Opportunity cost, leed vs. Variable
costs, Explicit costs Vs, Implicit costs, Out of pocket costs vs. imputed
costs. Break-even Analysis {BEA)-Determination of Break-Even Point
{(simple problems)- Manageriai Signiﬁcance and limitations of BEA.

nlt v fntroductlon to Markets & Pncmg Polimes

Market structures: Types of competition, Features of Perfect
competition, Monopoly and Monopolistic Competition. Price-Output
Determination in case of Perfect Competition and Monopoly.

- Dbjectives and Policies of Pricing- Methods of Pricing: Cost Plus
Pricing, Marginal Cost Pricing, Sealed Bid Pricing, Going Rate Pricing,
Limit Pricing, Market Skimming Pricing, Penetration Pricing, Two-Part
Pricing, Block:Pricing, Bundling Pnc:ng, Peak Lcad Pn{:mg, Cross
Subsidization. = -

Umt Y Business & New Economic Enwronment Characienstzc features of
Business, Features and evaluation of Sole Proprietorship; Partnership,
Joint Stock Company, Fublic Enterprises and their types, Changing
Business Envirenment in Post-liberalization scenario.

' :Unit Vi Capital and Capital Budgeting: Capital and its significance, Types of

- Capital, Estimation of Fixed and Working capital requirements, Methods
and sources of raising finance.
Nature and scope of eapiial budgeting, features of capitai budgeting




: IB getii
re nt Va e Method (SJmpie problems)

Financial Accountmg Double-Entry Book Keeping,
dgé Trial Balance- Final Accounts (Trading Account, Profit
ccount and Balance Sheet with simple adjustments)

mt Vrll Fmanual Analysns through ratios: Computation, Analysis and

{nterpretation of Liquidity Ratios (Current Ratio and quick ratio),

- Activity Ratios (Inventory turnover ratio and Debtor Turnover ratio),

- Capital structure Ratios (Debt- Equity ratio, interest Coverage ratio),

- . and Profitability ratios {Gross Profit Ratio, Net Profit ratio, Operating
F(atlo P/E Ratio and EPS)

TEXT BOOKS

1. Aryasii: Managerial Economics and Financial Analysis, 2/e, TMH, 2005,
2. Varshney & Maheswari: Managerial Economics, Suitan Chand, 2003,

REFERENCES:
1. Ambrish: Gupta, Financial Accounting for Management, Pearson Education,
New Delhi.
. H. Craig Peterson & W. Cris Lewns Managenal Economics, PHI 4% Ed.
. Suma Ddmodaran, Managerial Economics, Oxford University Press.
. Lipsey & Chrystel; Economics, Oxford University Press. ’
. 8. A. Siddiqui & A. S. Siddiqui, Managerial-Economics & Financial Analysis,
New age:International Space Publications. '
. Domnick. Salvatore: Managerial Economlcs !n & Global Economy, 4th Edition,
Thomson
7. Narayanaswamy Financial Accounitng—-—A Managenal Perspectwe PHI.
8. Raghunatha Reddy & Narasimhachary: Managerial Economics& Financtal
Analysis, Scitech.
8. S.N.Maheswari & S.K. Maheswan, Financial Accounting, Vikas.
10. Truet and. Truet: Managerial Economics:Analysis, Problems and Cases, Wa!ey
1. waedl Managenal Economics, 6th Ed., Vikas

IH Year B.Tech BT 1-Sem

JAWAHARLAL NEHRU TECHNOLOG!CAL UNIVERS'

HYDERABAD

{ 07A523%1) MOLECULAR BIOLOGY AND GENETIC ENG!NEER!NG AB

. Isolation of Plant and Bacterial Genom:c DNA and P[asmld DNA
. Agarose Gel Electrophoresis. s
. Restriction Enzyme digestic... -
. Demonstration Chemical mutagenesis. .,
.:'lsoiatlon and visualization of plasmid on Agarase ge!
. Restriction mapping and llgahon
7. Transformation, screenmg for recombinants.
8. Characterization of secondary metabolités by Po!yacryiam;de gea
Electrophoresis. Silver.staining of protein geltr

) Blotting Technigues.
::10. Expression of Beta — galactosidase and assay
':_11 Cloning of DNA into pfasmid vector.

REFERENCES:

Current protocois in Motecular Biology by Maniatis,

0 EQUIPMENTS

Autoclave,

Laminar air flow chamber.

Water bath

Balance,

Microfuge,

Micropipettes

Submarine gel electrophoresis unit with power pack,
U.V.Transifiuminator.

Vertical slab gel electrophoresis equipment.
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( 67A52392) ADVANCED ENGLISH COMMUNICATION SKILLS LAB

1. introduction -

The introduction of the English Language lL.ab is considered essential at 3° year -

level. At this stage the students need to prepare themselves for their careers
which may require them to listen to, read, speak and write in English both for their
professional and interpersonal communication in the globalised context.

students to use ‘good’ English and perform the following:

= (3atherideas and information, to organise ideas relevantly and coherently.

Engage in debates.
Participate in group discussions. -
Face interviews. - ' :
Write project/resedrch’ reports/technical reports. -
Make oral presentations. . . :
Write formal letters. '
Transfer information from non-verbal to verbal texts and vice versa.
» To take part in social and professionai communication.
2. Dhjectives: =

This Lab focuses on using computer-aided multimedia instruction for language

development to meet the following targets: |

» To improve the students' fluency in English, through a well-developed E

vocabulary and enable them to listen to English spoken at normal
conversational speed by educated English speakers and respond
appropriately in different socio-cultural and professional contexts.
= Further, they would be tequired to communicate their ideas relevantly
and coherently in writing.
3. Byllabus:

The following course content is prescribed for the Advanced Communicaiion Skills :

Lab:

»  #unctional English - starting & conversation — responding appropriately
relevantly — using the right body language — role play in different
:uations. . .
abulary building — synonyms and antonyms, word roots, ong-word
. Dstitutes, * prefixes and suffixes, study of word origin, analogy, idioms
«nd phrases.
iroup Discussion — dynamics of group discussion | intervention,
-.mmarizing, modulation of voice, body language, relevance, fluency
vgl coherence. .
erview Skills — concept and process, pre-interview planning, opening

..-ategies, answering strategies, interview through tele and vidso- |

« oferencing.

| 2007-08

. 4 Minimum Requiremant:
The proposed dourse should be an integrated theory and lab course to enable -

_Iprocured and used.

85

» Resume' wiiting - structure and i o i

writi uctu presentation, planning,

career objective, projecting ones strengths: and Skiliésget
g.armg_ts and styles, letter-writing, :
eading comprehension — reading for facts, guessin i i

. ion — rez ] , meanings
$0ﬂ19¥l, scanning, skimming, inferring meaning,---’criticagt reading?"from' .
o?g‘;::gi];:tligwep?n'iwrmng - Types of formats and “Slylss;stbject migtter —
. clarity, coherence and style; plarinin - i
ey . Y p i q, §ata coifecppn, tools,

8, sUmhmary,

The English Languag_g Lab shall have two parts‘:": R e
o The Computer aided Language Lab for 60 students with 60
S systems, one master console, LAN faciiity and Engiish language
;oﬂwa:e for self- 'study by learners; " - T i

he Communication Skills Lab with movable chairs ar i

| mmu b with airs ‘and audio-
visual aids with a P.A System, a T. V.. a digital stareo ~aidi i

_ ,aT. V., ~dud

- systern and camcorder etc. e " . u .'_0 & video
.gystem Requirement { Hardware component): '
‘Computer network with Lan with minimum 60 mullimedia sietems i
following specifications: . tmedra systems with the

i P — IV Processor
Speed -~ 2.8 GHZ
RAM - 512 MB Minimum
Hard Disk~BOGB o
Headphones of High quality =~~~

: 5:."_"S'li.'l'g'gested Software:

The software consisting of the preseribed topics élaborated above should be
Clarity Pronunciation Power part tf i :
. g;ford ‘Advanced Learner’s Compass, 7" Editiory -

LTA’s key to the Next Generation TOEFL £ Advance i
Practes  the , ’ EFL Test: Advanced Skill
;:igg;a TOEFL CBT Insideér; by Dreamtech. e B

FL & GRE( KAPLAN, AARCO & BAHRO A e

~ The foliowing software from ‘train2success.com’

Preparing for being Interviewed,

Positive Thinking,. . .- -

Interviewing Skills,

Telephone Skills,

Time Managemert -

Team Building,

Decision making

g&ésted Software; . .

defining the .~ . -
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English in Mind, Harbert Puchia and Jeft Stranks with Meredith Levy,

Cambridge

L)

6. Books Recommended:
1.

Hill Publishirig Cornpany Lid.
‘A Course in English communication by Mad
of India, 2007,

Communication Skills by Leena Sen, Prentice-Hall of Inclia, 2005.
Ac_semic Writing- A Practical guide for students by Stephen Bailey,
Rontledge Falmer, London & New York, 2004.

English Language Communication : A Reader cum Lab Manual Dr A
Ramakrishna Rao, Dr G Natanam & Prof SA Sankaranarayanan,
Anuradha Publications, Chennai . '
Body Language- Your Success Mantra

2008. -
DELTA’s key to the Next Generation TOEFL Test: Advanced Skill

Practice, New Age International (P) Lid., Publishers, New Delhi.

Books on TOEFL/GRE/GMAT/CAT by Barron's/cup

IELTS series with CDs by Cambridge University Press.
_ Technical Report Writing Today by Danie! G. Riordan & Steven
Pauley, Biztantra Publishers, 2005.
Basic Communication Skifls for Technology by Andra J. Rutherford,
ond Edition, Pearson Education, 2007,
Communication Skills for Engineers
Muralikrishna, Pearson Education, 2007. ]
Objective English by Edgar Thorpe & Showick Thorpe, 2w edition,
Pearson Education, 2007.
Cambridge Preparation for
Gear, 4" Edition.
Technical Communication by Meenal
Oxford University Press,

havi Apte, Prentice-Hall

by Dr. Shalini Verma, 8. Chand,

R

E.
".
12.
13.

14.

15.

DISTRIBUTION AND WEIGHTAGE OF MARKS:
Advanced Communication Skills Lab Practicals:
1. The practical examinations for the English Languag
be conducted as per the University norms prescribed
practical sessions. ' '

2. For the English Language
during the year for 25 sessional mar
marks, 15 marks shall be awarded for day
by conducting Internal lLab Test(s). The
the teacher concerned with the hel
department of the same institution.

for the core engineering

lab sessions, there shall be a continuous evaluation
ks and 50 End Exarnination marks. Of the 25
-to-day work and 10 marks to be awarded
End-Examination shall be conducted Dy

Effective Technical Communication, M. Ashraf Rizvi, Tata Me. Graw- |0

by Sunita Mishra & C..

the TOEFL Test by Jolene Gear & Robert.

kshi Raman & Sange'eté Sharma, -

& Laboratory practice shall

p of ancther member of the staff of the same -
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) COMPUTATIONAL MOLECULAR BIOLOGY -4:' '

* Introduction to active ar

. | 2as of res
. Functional Genomics, Comparative
repres_entation of biochemical sy
- analysis, Model refinements.
"UNIT il : GENOMICS o
. DNA Sequence assemb)
- prediction. SNPs and-app
~approach,

H UNIT—irI MICRO ARRAYS
:Basics of Micro array
UNIT IV:_PROTEOM!CS [

: g;troc:uciron to proteins. Protein iden
:Structure comparison methods. P
gNIT_V: PROTEOMICS I *
._P;g:zzg t;%rgglg%ymrr;ﬂde!ing, Pratein threading, Protein.ab in‘i‘tid
: asis on structural Bioi i

g:;T VI TAXONOMY AND PHYLOGENr\?mformatlcs.
‘Basic concepts in systematics, Molec i i d desc
__Phyioganetic o0s ard B E;f treesufar evolution, Definition and description of
_gNET-Vil: DENDROGRAMS |

Dendograms and its interpreta]

B < at

UNIT-V_JII: DRUG DESIGI\? o

Gearch in Comnputational Molecular Biology,
Steneml_c_s, Dynarnic Programming, G’raphicai
ems, -S-gystems. equations, steady state

y and gene idéﬁ'ti:fib.étioh H mology &
/ an titice . Homology based
lications. Methods of studying gene'expression,'gég'?’

ct;ifact:.aticm, structure and funétibh' determination
c‘u':!n of secondary structure from sequence:

structure prediction.

David W Mount. Bioinformatics- Se
David rmatics- Se
Jonathan Pevsner . Bioinfon ti d Funct Genomios

3 . ormatics i ics
" Sons,‘ Inc. Publcagon e and Functional Genomlcs. A Jhon Wiely
- E.O.Voit Computational Anal .
04 University Press 2000,
Bt _.:REFERENCES;

quence and genome an'alyé.is. CSHL

ysis of Biochemical 'systém's, Cambridge

Moody P C E and A Wilki'ns.on.'P:rt.).'té'i:r.}.E'.rtgihée.,-.'r'i.rt.:g. IRL Press
2. Creighton T E_’.._P'roteiris'.'Fréémah-W"H.*Sécond-.edition 1293 ‘
3. Journal BIOINFORMATICS (Oxford University).. '
4. BRANDOND TOOZE — Proteomics - |

-~ UNIT EINTRODUCTION TO COMPUTATIONAL MOLECULAR BlOLOGY
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UNIT I:BASIC CONCEPT

Definition of bioreactor, fundamental prmcnples Concepi in energy and mass | 3

kalances and in blolog:cal reachon modeling.

UMNIT H:
Classification of reactors and fheir configurations, Appllcat;on in submerged

fermentation and solid state formentation, classification based schueger,
katarov companents of pioreactors and operataon of bloreaciors

UNIT #il: AMALYSIS OF IDEAL REACTORS -
Concepts of reactors based on flow characteristcs, design of idea1 reastors

using material and energy batance. Batch bidreactor design.
UNIT IV: CHEMOSTAT ANALYSIS

Definition of chemostat, turbidostat, single flow smg!e siage chemostat, single- .'
fiow multistage chemostat, recycls fiow in chemostat, concepts of dilution rate | x

- productivily analysis.
UNIT YV : PLUG FLOW REACTION SYSTEM. -
Ptug flow behavior, design of plug flow reactor, companscn of productlwty in
plug flow and single stage singie ilow chemaosiat
UNIT Vi: NON-IDEAL BEHAVIOUR N REACTION SYSTEMS
Reasons for non-deality, concept of macro-using: ~RTD analysis (E- C-F
functions), diagnosing the ifis of non-ideal bioreactors.
UNIT VI : DESIGN AND AMALYSIS OF ENZYME REACTORS .
Application tubular reactor conecept in immobilized packed bed reactors, -

fluidized bed reactors.
UNIT Vill: SPECIFIC BIOREACTORS ANALYSIS AND SCALE-UP

Design and analysis of fed-batch and air-lift bioreactors. Apphcatlon in ammat' :

cell culture. Basic concept of scale-up, non-dlmensmnai analysis.

Text Books:
1. O.levenspiel, Chemical Reaction Eng:neermg 3¢ edition, Wiley

Newyork,1992.-

2. D.GRao, Introduction to B1ochemtcal Engmeermg, McGraw -HilL,2005 ;
3. H.Scott Fogler Elements of chem:ca! reactmn Englneermg 39 gdition i

,Prentice-
Halt of mdia p\n itd 2004 :

- References: ' :
1. PM.Doran Bnoprocess Englneenng Prmclptes Academac Press 1905.

" 2. Jens Nielsen ,Johan villadsen, Gunnar liden, Bioreaction Engineefing
principles 2™ edition springer 2007

200708 |
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(07A62303) HEAT TRANSFER IN BIOPROCESgES

gNiT-I :BASICS OF HEAT '%’RANSFER R
Ma;:;]l;s modes of heat transfers, conduction, convection, and r’édla't'a :
o nism of heat transfer by conduction, cnnductwe heat tr. b
ries ‘of resistances. & ansfer_t udhz
gtNI'i;II CONDUCTIVE HEAT TRANSFER:
> :t?ai csit:\;g fgg ugsteady siff?te heat transfer by conduction. Heat fransferth ugh
oncept of log mean radi '
suriace heat transter through figns ete. meter lfaﬂSferthrOugh plpes Exte de :
UNIT- §
Convection—-Dimensional anal |
geometnes VSIS, Forcec:i convection in pipe and other
UNIT-HY S :
Natural convection - vario . . .
sty us correlation for evaiuatmg heat transfer coeﬁlcuents
Boiling and condensations, M |
echanism o i
gNi“E-'vg HEAT TRANSFER EQUIPMENTbeOiEmg Film and nucieate bmlmg. o
ouble pipe heat exchangers, Shell and :
tube heat excha =
exchangers-Overall transfer coefficient. Qverview of vanggerts pmfm heat .
z;;g}angers and concept of LMTD, ® ypes Of heat-
- il

Single and Multiple effect evaporators and problems on evaporators. Steam

economy, Steamn capacily, evaporat

e ar [ape pz);ratle!p ors performance with various feed;ngs viz,

UNIT-VIEE

An

traﬁ!ss:g:/iﬁe;\;"v);ergcgzz;; Sr’ngsslts ﬁnf n}lomentum transfer. Applications of heat
ch sterilization and design of i

* Relevant basic numerical O e it e
ro

TERT B p hlems should be dealt in the units.

1, W.L. Mc Cabe and JC Smith,
Grow il 55 oot 1083 Unit Operations of Chemical Englneermg, MC

2. P.M. Doran, Bioprocess
REFERENGE BOOKS: oo Frincples, Academic Press, 1995.

BIOTOL Series: Transport phenomena in b:oprocesses Verlag

D.G.Rao, Introduction to Biochemi
cal Engineering, Tata Mc Graw Hili,
H.W.Blanch anq DS Clark, Biochemical Eng:neenng, Marced Deka\lf iniool\?ew

York 1996
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UNIT I: PROCESS DYNAMICS
Process variables-Load vaﬁables Dynamlcs of simple processes. Flow, level,
temperature and pressure

UNIT I
Interaciing and non-interacting system, continucus and batch process-self -
regulation-Servo and regulator operation problems.

UNIT HI: CONTROL ACTIONS ANI) CONTROLLERS

Basic conirof actions-characteristics of two position, three position, proportional,
single speed fioating. Integral and derivative control modes- P+, P+D and P+i+D
control modes.Problems on pneumatic, hydraulic and electronic controllers to
realize various control actions.

UNIT vV: OPTIMUM CONTROLLER SETTINGS

Evaluation criteria, 1/4th decay ratio, JAE. ISE, ITAE- determination of optimum
settings for mathematically described process using time response and frequency
fesponse.

UNIT V:
Tuning process reaction curve method-continuous, oscillation method-damped
oscillation method-problems.

UNIT ¥I: FINAL CONTROL ELEMENT

I/P Converter-pneumatic, electric and hydraulic actuators- valve positioner- control
valves-characteristics of control valves-valve body-Globe, butterfly, diaphragm;
Ball valves- Control valve sizing-Cavitation, flashing problem.

UNIT VIi: MULTI LOOP CONTROL SYSTEM
Feed forward control-Ratio control-Cascade control-Split range-Multivariable
control and exampies from distiflation column & Boiler system.

UNIT ViIll:BIOSENSORS

Types, Transducers in blosensors- calorimetric, optical, potenttometnc !
amplometric, conductometric/ resistometric, piezoelectric, semi conductor,
mechanical and molecular electromics based, molecular wires and swilches,
development of molecular arrays as memory stores, design for a biomolecular
photomic computers- information processing.

2007-08

TEXT BOOKS:

Process control, Pollard A, Hememann Educatlonal B

.[:;%:ess cantrel, Harriott P., Tata McGraw- publishing Cgoitsengg?;nRTe?:Z
J.R. Leigh: Modeling and control in bioprocesses . :

JE Pearson, A Gill and F. Vadgama, Analytica! aspects of blOSE‘I"ISO

Annual Clinical Biochemistry 37, 119-145,

Patranabis, Process Control year? : BN

KR Rogers, M. Mascion, Biosensors fo;‘analytlca! monsionng EP & brosen' ors
year :

3(;{1?9{:!9 R. Ceoughanowr, Process Systems Analysis and Control McGraw
i 1

REFERENCES:

1. Automatic process control, Eckman D.P.,, Wiley Eastern Lid. New Delhr
1998.

2. Chemlcat Process Control Stephanoupoulis, G., Prentice Hall, New De!h;
1990.
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(0?A623ﬂ5) IMMUNDOLOGY

UNIT & THE IMMUNE SYSTEM S

Introduction, Phylogeny of the Imung: system Innate and acquired immunity.
immunochemistry: Immunogens, antlgens,_thez_r chemical niafure, Properties
influencing immunogenicity, Haptens, adjuvants.

UNIT 1I: BIOLOGY OF THE iMM'NE_S- .S’E’EM

Cells of the 1S: Haemaiopoiesis, Iym;mOCyte leafficking, T, B, Macrophases,
Dendritic cells, Natural killer cells, Eosinophils, Neutrophils, Mast cells and
- Phasoceylosis.

UNIT li:ORGANS OF THE LS. : :
Primary and Secondary organs of I. s. (Thymus Spleen Lymphnode Iymphoud
fo kicle, MALT, CALT, SALT

UNIT tv: HUMORAL IMMUNITY-

B-lymphocytes, their lineage, Immunoglobulins, their structure function, classes,
sub classes, genetic control of ab production. {(Maturation of B cell} Isotype,
aliotypes, Idiotypes. Antigen-Antibody intereactions, hypersensitivity,

UNIT V: HUMORAL IMMUNITY -}
Activation of B cells, their differentiation and effector functions. Hybridoma
Technology Monocional ant:bod;es their: apphcatron lmmunotoxmg chimeric
antibodies and abzymes. i

UNIT Vi CELL MEDIATED IMMUNITY
T-cells subclasses their lineage, maturatmn TCR dwersnty, MHC, Ag processing
and presentation, T-cell arlivation, effector functions.

UNIT Vii: Hypersensititvity

Hypersensitivity: Types of hypersensitivity, Principle, mechanisms iheir
refevance & significance. Role of immune system in transplantation,
autoimmunity, tumors.

UNIT Vili: Role of immune system in transplantation, autolmimunity,
tumors )
Transplantation- Graft relectu:m evidence and mechanisms of graﬂ rejection
prevention of graft rejection fmmuno sugpressive drugs, Autoimmunity -
experimental models of autoimmune disease treatment of autoimmune disorders
and Tumor immunology.

200708

TEXT BOOKS:

1. E. Roitt Essential lmmuno!o "
gy, Vaccines convent:onal subtnit and
:eétgsimbfnant antidiotypic vaccine, Blackwell Sc:entaflc pubimataons Oxford,
Kuby Immunology, 5th Edition . chhardAGoId
A shy. Thomas J Kingt Bal
A Osborne W H Freeman and Company roara

'ﬁ_-.. .
"

REFERENCES

1. Benjamin E and Leskowitz S, immunolo
gy A short Course. Wiley LISS NY
1991.ELISA Irnmunological Techniguss. DNA vaseinies Immunot);chnoiogy o
2. - Cellular Molecular Immunology. Abul Abbas and Litchman. 2003,
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1t Year B.Tech 8T II-Sem

UNITS

Probability: Sample space and events — Probability — The axioms of probability —
Some Elementary theorems - Conditional probability — Baye's theorem.
UNIT-i

Random variables — Discrete and continuous — Distribution - Distribution function.
Distribution '

UNFT-1I

Binomial and poiscn distributions Normal distribution — related properties.

UNIT-IV

Sampling distribution: Populations and sarmples - Sampling distributions of mean
{known and unknown) proportions, sums and differences. .
UNIT-V o

Estimation; Point estimation ~ interval estimation - Bayesian estimation.

UNIT-VI

Test of Hypothesis — Means— Hypothesis concerning one and two means— Type |
and Type |} errors. One tail, two-tail tests.

UNIT-VII _

Tests of significance — Student's ttest, F-test, test. Estimation of proportions.

UNIT-VHI
Cueuing Theory: Pure Birth and Death Process M/M/1 Model and Simple Problems.

Text Books:

1. Probability & Statistics, T. K. V. iyengar, B. Krishna Gandhi and Others,
S. Chand & Company.

2, A text book of Probability & Statistics, Shahnaz Bathul, V. G. 8. Book
Links.

References:

1. Probability & Statistics, Arnold O. Alten, Academic Press.

2. Probability & Statistics tor Engineers, Miller and John E. Freund, Prentice
Hall of india. :

3. Probability & Statistics, Mendan Hall, Beaver Thomson Publishers.

4, Probability & Slatistics, D. K. Murugeson & P. Guru Swamy, Anuradha

Publishers. o
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{07AB2391) PLANT TISSUE CULTURE LA

1. Preparation of Media -4

2. Surface sterilization .. - .. .. . g &
3. Callus induction - |
4. Organ culture

5. Protoplast isolation, culture and Cytologiéai"e.xarninétio'n :

; .
- t ; .
6. Agl ObaC erium 1 ediated ge”e |a“s!e|, SEieC?iOi! oi b anstorma 5tS, !GPO fer

REFERENCE:
Plant Biotechnolo

: Practi " ' L
2007, gy: Practical Manual, C.C.Giri & Archana Gir, 1K Internationai

s

EQUIPMENTS:
1. Autoclfave.
2. pH Meter.
3.  Laminar air flow chamber.
4. B.O.D. Incubator.
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1.Immunoprecipitation
a) Qugchteriony’s immuno diffusion technique.

b} Counter current immuno electrophoresis.

2. Agglutination: Haemagglutination & Biood typing / grouping.
3 Enzyme linked immunosorbant assay(ELISA)

munnglobuling purification.
5. g?ﬂerent?al (identification of cell ’types) & Total Ieukocyte counts of g!loog
6. isolation & Viability determination of Lymphocyies from peripheral ; c;}o .
7. Lymphocyte proliferation with mitogen and migration with capifiary tubes.
8. |dentitication of c&ll types by receptors ~ Immunofiuorsence;
9. Raising of antibodies in animals — Polyclonal antibodies.

Eguipments:
Haemocytometer
ELISA reader
Centrifuge

. Electrophoresis unit
. Microscope

2007-08
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( 07A72302) B[OINFORMATICS

UNIT & INTRODUCTION TO BIOINFORMATICS

'Bcope of Bicinformatics, Elementary [ommands: and’ protocois fip, telnat, hrtp

Primer on infarmation theory. ﬂ

UNIT-il: INTRODUCTION TO HOMOLOGY.

introduction to Hornology {with special mention to Charfes Darwzn Sir Richard
Owen, Willie Henmng, Altred Russel Watlace)

UNIT HE: SPECIAL TOPICS IN Bl OENFORMATICS

DNA mapping and sequencing, Map ahgnmen‘t Large scals sequencsng methods
Shotgun and Sanger method.

UNIT IV . SEQUENCING ALIGNMENT AND DYNAMIC PROGRAMMING
Heuristic Alignment algorithims. Global sequence alignments-Neddieman-Wunsch
Algorithm Smith-Waterman Algorithm-Local sequence alignments (Amino acid
substitution Matrices (PAM, BLOSUM).

UNIT V: PRIMARY DATABASE AND THER USE

Intreduction to Biological databases, Organization and management of databases
Searching and retrieval of information from the World Wide Web. Structure
databases - PDB (Protein Data Bank}, Molecular Modeimg Databases (MMDB).
Primary Databases NCBL,EMBL, DDBJ.

UNIT-VI: SECONDARY DATABASES
Introduction to Secondary Databases Orgamzatmn and management of databases
Swissprot, PIR,KEGG :

UNIT-VIi: BIOCHEMICAL DATA BASES :
Introduction to BioChemical databases-organization and Management of *
databases. KEGG, EXGESCY, BRENDA, WiT.

UNIT Vil EVOLUTIONARY TREES AND PHYLOGENY
Multiple sequence alignment and phylogenetic analysis.

TEXT BOOKS:
1. Bicinformatics Basics. Applications in Biological Science and Medicine by
Hooman H. Rashidi and Lukas K.Buehler CAC Press 2000.
2. Algorithms on Strings Trees and Sequences Dan Gusfiled. Cambridge
University Press 1997, :
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REFERENCES: ' -

1. Bioinformatics: A Machine Learning Approach P. Baldi. S. Brunak, MIT Press
1988.
Bioinformatics. David Mount, 2000. CSH Publications
Developing Bicinformatics Skills. Cynthia Gibbas & Per Jamberk

Genomics and Proteomics-Functionat and Computational aspects. Springer

Publications. Editior-Sandor Suhai.

Bioinformatics- Methods and Protocols-Human Press. Stephen Misener,
Stephen A. Krawetz.

Computational Biochemistry — C.Stan ,TSAlI WILEY Publications.
Bioinformatics — A Practical guide to the Analysis of Genes and Proteins —
ANDREAS D.BAXEVANIS, B.F. FEANCIS OUELLETTE.: .
Bioinformatics — Principles and Applications — Harshawardhan PBa! TATA
MEGRAW HILL.

BLAST : An Essential guide lan Korf, o Rellly publishers,

Bioinformatics Computer skills Cynthia Gibas O'Reille pubhshers
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{ G7A72303) BIOETHICS, BIO SAFETY AND INTELLECTUAL PRDF’ERTY
RIGHTS

UNIT I BIOETHICS *
lntroduction to Bioethics, Social and ethical issues in Biotechnoiogy

UNIT 15 BIOSAFETYI

Definition of Bsosafety Biosafety for human heaﬁh and enwronmem Socnal and
ethical issyes,
UNIT ii: BIOSAFETY Il o -
Use of genetically modified organisms and their release in to the envuronment
Special procedures for r-DNA based products 5

UNIT IV: REGULATORY AFFAIRS
Reg_ulatory requirements for drugs and Biologics. GLP, GMP

UNIT V: INTELLECTUAL PROPERTY RIGHTS | -
Intellectual property rights, and Intellactual Property protection, patents and -
methods of apphcatlon of patents,

UNIT Vi INTELLECTUAL PROPERTY RIGHTS It
Trade Secrets copyrights, Trade Marks, legal implications, farmers rights, plant
breeder's rights.

UNIT Vii: INTELLECTUAL PROPERTY RIGHTS i
International and National conventions on biotechnology and related areas.

UNIT VEI
WTO guidelines

TEXT BODKS

1. Sasson A, Biotechnoiogies and Development UNESCO Publications, 1988.
2. Sasson A. Biotechnologies in developing countries present and future,
UNESCO publishers, 1993.

REFERENCE:"
1. Singh K. Intellectual Property Rights on Biotechnology, BCH, New Delhi.
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{ 07A72304) DOWNSTREAM PROCESSING

UNIT I ROLE OF DOWNSTREAM PROCESSING IN BIOTECHNOLOGY

Role and importance of downstream processing in bictechnological processes.
Problems and requirements of bioproduct purification. Economics of downstream
processing in Biotechnology, cost-cutting strategies, characteristics of biological
mixtures, process design criteria for various classes of bioproducts {high volums,
low value products and low volume, high Value products)

UNIT-0:

Physico-chemical basis of bio-separation processes. Recent developmem in
product

Isolation (for ex. one step purification, reverse Micro ce!lular extractmn on jine
membrane separation).

UNITIIE PRIMARY SEPARATION AND RECOVER PROCESS .

Ceill disruption methods for intracellular products, removal of insoluble, biomass
(and particulate debris) separation technigues, flocculation and sedimentation,
centrifugation and filtration methods.

UNIT IV: MEMBRANE SEPARATIONS
Membrane-based separations (micro and uitrafiltration), theery, design and
configuration of membrane separation equipment applications,

UNIT V: ENRICHMENT OPERATIONS

Precipitation methods (with salts, organic solvents, and polymers, exiractive
separations, aqueous two-phase extraction, supercritical extraction), in situ product
removal, integrated bioprocessing.

UNIT VI: ELECTROPHORESIS
Eiectrophoresis of proteins and nucleic acids, 10-2D Gels, Types of E!ectrophoretac
techniques {Capillary and Pulse field).

UNIT Vii: PRODUCT RESOLUTION [ FRACTIONATION .
Chromatographic techniques- Paper, TLC, Adsorption, fon exchange, Gel filtration,
afiinity chromatographic separation progesses, GC, HPLC, FPLC,
Chromatofocusing electrophorstic separations.

UNIT Vil NEW AND EMERGING TECHNOLOGIES
Dialysis, Crystallization Pervaporation, super liguid exiraction foam based

2007-08

separation case study with examples for processing of Two {nd i o
ustnal F‘roducts
(Citric acid / Penicillin and Low volume high value pr
od :
proteins). 8 product fike recombinant

TEXT BOOKS: )
1. Wankat PC. Rate controlled separations, Elsev:er 1990
2. Belter PA and Cussler E. B:oseparatlons Wilsy 1985.

REFERENCES:

1. Product Recovery in Bioprocess Technology, BIOTOL.’ Series, VCH 1990
f Asenjo JM. Separatlon processds’ m Baotechnology, 1923, Marcel Dekkere
nc

3. M.R. Ladlsch Bmseparatlon engmeerlng Prmcxples Prachce and .
Economics, Wiley Interscience 2001 ;
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{ OTAT2305) BIOSENSDRS AND BIOELECTRONICS

UNIT I: INTRODUCTION L :
What afeiBiosensors? Advantages and limitations, various components of

biosensors
UNIT Il TYPES OF BIOSENSORS _ .
Biocatalysis based biosensors, bioaffinity based biosensors & microorganisms
based biosensars, biologically active material and analyte. Types of
membranes used in Diosensor constructions.

UNIT I: TRANSDUCERS IN BIOSENSORS | .
Various types of transducers; principles and applications - Calorimetric; optical,
notentiometric / amperometric conductrometric/resistormetric,

UNIT IV: TRANSDUCERS N BIOSENSORS I

Piezoslectric, semiconductor, impedimetric, mechanical and molecular
electronics based transducers, Chemiluminiscene - based biosensors.

UNIT V: APPLICATION AND USES OF BIOSENSORS |

Biosensors in clinical chemisiry, medicine and health care, biosensors for
veterinary, agriculture angd food

UNIT Vi: APPLICATION AND USES OF BIOSENSORS U )

Low cost- hiosensor for industrial processes for online monitoring; biosensors
for environmental monitoring.

UNIT Vii: MOLECULAR ELECTRONICS |

Potential advantages & Developments towards a biomolecular computer,
development of molecular arrays as memory stores; molecular wires and
switches: mechanisms of unit assembly;

UNIT VIil: DESIGN FOR A BIOMOLECULAR PHOTONIC COMPUTER
Assembly of photonic biomolecular memory store; information processing,
commercial prospects for biomolecular computing systems.

TEXT BOOKS: ‘

1. Aboul - Enein, H. V., Stefan, R. and Van Staden, {1889} Chemiluminiscence

- hased biosensors - An overview crit Rev. Anal. Chem. 28, 323-331.
5 Pearson. J.E. Gill, A., and Vadgama, P. (2000) Analytical aspects of biosensors
Ann Clin Biochem 37, 118-145,

REFEREMNCES:
Roger, K.R. and Gerlach, C.L. 1~99. Update on environmental for biosensors.

Env. Sci. Techno! 33 5004 - 506A.
Bhitewski, U. Turner, A.P.F. 2000 Biosensors for environmental monitoring

Harwood, Amsterdam.
Moses, V and Cape, R.E. 1991, Biotechnology the science and business,

Harwood, Academic Publisher Londen e
Rogers, K.R. and Mascini, M. 2001. Biosensors for analytjcal monitoring

EPA biosensors group.
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(07A72306) BIOMATERIAL SCIENCE AND TECHNgLOGY i
{Elective I) ‘ SRR

gNIT I: INTRODUCTION
efinition of polymers and bi i i ; SRR
|omatenals.,,1 functionality, polymer isomerism. -

gN{lT !I: SE!:,EI?TION OoF BIOI\M#\TERIALSWi ) C
election criteria, fiber folding, membrane lamination, in situ polyrerization

UNIT Jii: BIOLOGICALLY DERIVED BIOMATERIALS

Polyhydroxialkanoates, polylacti L
) actides- I o o
and extraction S, polylactides- characterization, symthesis in organism

UNIT IV: MATERIALS FOR TISSUE ENGINEERING
ATE! E ENGIN SR
Case studlgs with regenerated polymers EE-R".“.G R

g_NIT V: TRENDS IN BIOCOMPOSITE S '
lodiode , polymer coated biood, polymer precursor syntheéis and

char_acterization

gNIT y}: IMPROVED FUNCYIONS OF BIOPO'I'.Y.M'E'R.S'. '
enetic and molecular Biology aspects of synthesis

UNIT VII: FERMENTATIVE PRODUCTION

Biopalyester, microbial pol ide T N
, sa e L
polyglutamic acid polysaccharides. microbial cefiviose, bioadhesive,

gt::;t?‘l:gll_: OQETI_MI;ATION OF PRODUCTION KIN.ETICS,TSEPARAT.I.ON :
plimization’ of probable variables for production of biomaterials, use

of reactors, kinetic analysis f fon, se
. A or arati i i
Sigoston St exfra_cﬁony pr.oductron, separation of Biomaterials by cell

BOOKS: . :
1. D. Byrom, Biomaterials i
. —Nno i i
, Stooklon press, New York, 19;1?' materials from bielogioal sources,
. _J.B.Park, Biomaterials science and enginesring. Plenum Pulo, 1984
RE,F,ER-ENCE BOOK: . . . |
1. A Steinbuechel < Biopolymers.. -
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{ 07TAT72307) CELL SIGNALING
{Elective 1)

UNIT §: INTRACELLULAR SIGNALING.
Introduction, Receptor-Ligand interactions.

UNIT IL: ROLE OF RECEPTORS -1

Extra Celiular Receptors, Couping 10 difierent signal transducing systems.

uNIT Eil 'ROLE OF RECEPTORS Ul

Type of mtraceliuiar receptors, steroid receptors structure and funf:tlon.

UNIT IV:SPECIFIC MOLECULES
Role and functions of G-proteins, CREB protems

messengers-inositol, diacyl glycerol

Calcium channels, secondj

UNIT V: MECHANISM . :
Signal: transduction, mechanism an_d l_nvolvement of molecules.

T Vi: RECEPTORS e _ i .o
gl:;ulatims of receptor function,modification and adaptation of cells.

UNIT VH ?ATHWAYS

' Slgnai transduction paihways apphcations in development and diseases.

UNIT VIl :ROLE OF DEFECTIVE SIGNALING.
Development of abnormalmes sagnal transducmg mac

drugs.
Texibgoét;sﬂ and S.T. Crooke, Mechanism of receptor regulations, Plenum

Zrzsé;iizrssberg and E.E. Bitiar, Cell structure and signaling, E!sevrer Sclence,

1997. -

hinery as targets for potential

2007:08 “—
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{ 07A72308) STRUCTURAL BIOLOGY
(Elective -1) ~
.4
UNIT I INTRODUCTION %
Levels of structures in Biological macromoleculss, the chwa!sty of b:omolecuies '

proteins, nucleic acids, carbohydrates and lipids, cofactors, vitamins and-
hormones.

UNIT I: CONFORMATIONAL ANALYSIS T
Forces that determine Protein and Nucieic acid structure, basic problems.
Polypeptide chains; geometric, poteniial energy calculations, observed values

for rotation angles, hydrogen bonding, hydrophobic interactions and watef
structures; ionic interactions, disulphide bonds.

UNIT lil: PROTEIN FOLDING R -
Types of proteins and interactions that govern prote;n foldmg, protein structure,

The protein globule and hydrophic m!eracttonsorgamzed folds foldmg
mechanlsms membrane proteins, helix-coif transitions;. :

UNIT fv: BQOMOLECULAR INTERACT!ONS

Molecular recogmtnon supramolecular :nteracuons. Functional smpoﬁance of
Proteinprotein ard protem-nuctelc acnd interactlon “oecific and non-specific DNA=
protein complexes. S . e <

UNIT V- STRUCTURAL ANALYSIS OF MACROMOLECULES ol

Prediction of protein structure; Sequence-structure’ rélafionships; Nucleic acnds
general characteristics of nucleic acid structure, gecmetric, glycosidic bend
rotational isomers backbone rotational isomers and ribose puckering forces

. stabilizing ordered forms base pasrmg, base stackmg, teruary structureiof nuclem

acids,

"UNITI VI KINETICS OF LIGAND lNTERACTIONS

Biochernical Kinetics studies, uni-molecular réactions, snmple bumo?ecu!ar mult:ple

intermediates, steady state kinetics, cataiyt:c eff;cnency relaxanon specirometry,
ribonuclease as an exampie o ; B
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UNIT ViI: TECHMIGQUES FOR THE S5TUDY OF BIOLOGICAL STRUCTURE &

FUNCTION| '
Size and shape of micrc molecules: photons, chromophores, transition dipole
moments, absorkance, and concentration. circutar dichroism: molecular chirality
and structural transitions of macromolecules, methods of direct
visualizationmacromolecules as hydrodynamic particles - macromolecular diffusion

ulira centrifugation viscometry.

UNIT Vill: TECHNIQUES FOR THE STUDY OF BIOLOGICAL STRUCTURE &
FUNCTION H

X- ray crystallography; determination of molecular structures, X- ray fiber
ditfractionelectron microscopy; neuiron scattering - light scattering, NMB
SpPECiroscopy. '

Text Book: . : . :
1. Tinoco, L., Jr., Sauer, K., Wang, J. C., & Puglisi, J. D. {2001) Physical
~ Chemistry: L o L )

Principles and Applications in Biological Sciences, 4th ed. Prentice Hall.

References : Tete o o
1= Introduction to Protein Architecture, by A.M. Lesk
2. Imtroduction to Protein Structure, by Branden and Tooze

2007-08 :
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( 87A72309) CANCER BICLOGY
(Elective-1}

UMIT I: FUNDAMENTALS OF CANCER BIOLOGY - CE L
Regulation of Cell cycle, mutations that cause changes in signal molecules, effects
on receptor, signal switches,

-4
UNIT I TUMOR SUPPRESSION *
tumour suppressor genes, modulation of cell cycle in cancer, Different forms of
cancers, Diet and cancer.

UNIT 1il: PRINCIPLES OF CARCINOGENESIS |
Chemical Carcinogenesis, Metabolism of Carcinogenesis, Natural History of
Carcinogenesis, Targets of Chemical Carcinogenesis

UNIT IV: PRINCIPLES OF CARCINOGENESIS I}
Principles of Physical Carcinogenesis, X - Ray radiation - mechanism of radiation
Carcinogenesis,

UNIT V- MOLECULAR CELL BIOLOGY OF CANCER

Oncogenes, Identification of Oncogenes, Retroviruses and Oncogenes, detection
of Oncogenes, Growth Factor and Growth Factor receptors that are Oncogenes.
Oncogenes / Proto Oncogene activity. Growth factors related to transformations.

UNIT VI: PRINCIPLES OF CANCER METASTASIS

Clinical significances of invasion, heterogeneity of metastatic phenotype,
Metastatic cascade, Basement Membrane disruption, Three-step theory of
Invasion, Proteinases and tumour cell invasion.

UNIT VIi: DETECTION OF CANCER ) : .
Detection of Cancers, Prediction of aggressiveness of Cancer, Advances in Cancer
detection.

UNIT VIIi: NEW MOLECULES FOR CANCER THERAPY
Different forms of therapy, Chemotherapy, radiation Therapy, and Immuno therapy:
advantages and fimitations. S

TEXT BOOKS

1. Maly B.W.J. Virclogy a practical approach, IRL Press, Oxford, 1987.

2. Scientific Publications. Oxford, 1988.An Introduction to Cellular and Molecular
Biology of Cancer, Oxford Medical publications, 1991.

REFERENCE: o
1. Dunmock N.J and Primrose.S.B., Introduction to modern Virology, Blackwe!
JAWAHARLAL NEHRU TECHMOLOGICAL UNIVERSITY
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(07A72310) CREATIVITY, INNOVATION AND PRODUCT DEVELOPMENT
(Electlve - II)

UNIT ! INTRODUCTION 2 .
The process of technological innovation, factors contnbutmg to successful

technological mnovat:on

UNIT CREATEVITY
The need for creativity and innovation, creatwaly ‘and problerm solving, brain

storming- different techniques.

CUNIT 1! PROJECT SELECTION AND EVALUATION
Collection of ideas and purposé of project.- Selection criteria - screening ideas
for new products (evaluation technigues).

UNIT IV NEW PRODUCT DEVELOPMENT
Research and new product development Patents - patent search

UNIT V: PATENT LAWS
Patent laws international code for patents - Intellectual property rights (iPR).

UNIT Vi NEW PRODUCT PLANNING 1
Design of proto type - testing - quality standards

" UNIT Vil NEW PRODUCT PLANNING It
Marketirig research - introducing new products. GMP

UNIT VIll LABORATORY
Creative design - Model Preparation - Testing - cost - gvaluation, Patent

application- GLP.

TEXT BOOKS

1. HARRY B.WATTON - New Product Planning. Prentice-Hall Inc. 1982.

2. PN KHANDWALLA - Fourth Eye (Excellence through Creatlwty) Wheeler
Pubiishing, Allahabad, 1992.

REFERENCES
1. HARRY NYSTROM - Creativity and innovation -John Wilay & Sons, 1979.
2. BEAIN TWISS, Managing technological innovation, Pitman Publishing Ltd,
1992.
3. |.P.R. Bulietins, TIFAC, New Delhi, 1987. -

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
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{0TA72311) NANO BIOTECHNOLOGY
{Elective i1}

UNIT I: BASIC CONCEPT
Definition of nano scale with reference to biosystems, Scope and future prospects.

(i

UNIT II: TOOLS OF NANOSCIENCE v
Scanning probe instrument, spectroscopy, slectron microscopy.

UNIT Hi: TOOLS FOR NANOSTRUCTRE
Molecular synthesis, Seif assemb!y, Polymensat:on Nanoscafe I|thography, e~
beam lithography.

UNIT IV: SMART MATERIALS
Heterogenous nano structre and composntes rianoscale blostructres

UNIT V: HYBRID COMPUTERS '
Protein-hybrid computers, role of genetically engmeered po!ymer proteins.

UNIT VI: DIRECTED SYNTHESIS
Molecular biology of biosynthesis and molecular design.”

UNIT ViI: APPLICATIONS

Drugs-Photodynamic therapy, moiecuiar motors, neuroelecronlc mterphases
development of nanolum:mscent tags. -

UNIT Vill: BIOSYNTHESIS OF DESIGNER COMPOUNDS

Designer biopolymers, Procollagen, DNA Polynode, BNA topoisomerase, Pro!eln
-magnetic materials,

Textbooks:

1. M.Ratner and D.Ratner, Nanotechnology -4 gentle mtroduct[on to the next big
idea, Pearson education , 2007,

2. R.R.Birge, Proetin based computers, Sc:emiflc American , 1995,

References:
1. L.E.Foster, Nanotechno!ogy-Smence Inngvation -and opportunit
eduction ing, 2007 PP ' Person

-
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'{ 07AT2312) METABOLIC ENGINEERING
(Elective — I1) S

IV Year B.Tech BT 1-Sem

UNIT | ; INTRODUCTION L S P T
Identification of metabolic reguiation is a key point in metabolic engineering.
Basic concepts of Metabolic Engineering — Overview of cellular metabolism —

Different models for cellular reactions, induction — Jacob Monod model and its
reguiation, Differential regulation by isoenzymes, Feed back regulation.

UNIT It : SYNTHESIS OF PRIMARY METABOLITES
Amino acid synthesis pathways and its reguiation at enzyme level and whole cell
level, Alteration of feed back regulation, Limiting accumulation of endproducts.

UNIT |1 : BIOSYNTHESIS OF SECONDARY METABOLITES _
Regulation of secondary metabolite pathways, precursor effects, prophase,
idiophase relationship, Catabolite regulation by passing controf of secondary
metabolism, producers of secondary metabolites, applications of secondary
metabolites. o

UNIT IV : BIOCONVERSIONS

Applications of Bioconversions, Factors affecting bioconversions, Specificity,
Yields, Co metabolism, Product inhibition, mixed or sequential bioconversions,
Conversion of insoluble substances. ‘

UNIT V : REGULATION OF ENZYME PRODUCTION R
Strain selection, Genetic improvement of strains, Gene dosage, metabolic pathway
manipulations to improve fermentation, Feed back repression, Catabolite
“Repression, optimization and control of metabolic activities. The modification of
existing - or the infroduction of entirely new - metabolic pathways '

UNIT V1 : METABOLIC FLUX _ B
Integration of anabolism and catabolism, metabolic flux distrbution
-analysisbioprocess, material balance, kinetic types, equilibrium reaction.
Experiméntal determination method of flux distribution, Metabofic flux analysis
and its applications; Thermodynamics of cellular processes '

UNIT VIi : METABOLIC ENGINEERING WITH BIOIINFORMATICS N
Metabolic pathway meodeling, Analysis of metabolic control and the structure
metabolic netwo_rks,' Metabolic pathway synthesis algorithms, o

2007-08. —

ﬁnn"vm : APPLICATIONS OF METABOLIC ENGINERRING
pplication in pharmaceuticals, chemicai bioprocess, food technology, agric
environmental bioremediation and biomass conversion. 9% agrioulture.

91

TEXT BOOKS: T
1. Wang_p.l.c Coongy C.L., Demain A.L., Dunnil.P. Humphrey A.E. Lilly M.D.,
Fermentation and Enzyme Technology, John Wiley and sons 1980,

2. Stanbury P.F., and Whitaker A,, Principles of Fermentation Technology
Pergamon Press, 1984, ,

4

References : . *

Zubay G., Biochemistry, Macmilian Publishers, 1988,
http://ocw.osaka-u.ac.jp/contents/19/MEQ40512.pdf For unit Vi & VL
http://ocw.osaka-u.ac.jp/contents/ 1 9/MED40421.pdf For unit VI o
hitp:/jocw.osaka-u.ac.jp/contents/1 9/ME040526.pdf For unit Vit~
hitp:/focw.osaka-u.ac.jp/contents/19/ME040602.pdf For unit VI & it
:ttp://ww:vw.bioinfo.de/isb/gcbmIposter!huriebaus.html ' '
ow will bioinformatics influence metabolic engineering? Biotechn Bi
Apr 20-May 5;58(2-3):162-9. For unit Vi} ° ] ' o Bfoeng. 19%8
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( 6TAT2391) BICINFORMATICS LAB ( 07A72392) DOWNSTR.EAM PROCESSING LABORATORY

1) Demonstration of BLAST, FASTA and other search engines

2} Clustering and contig assembly tool _ : . ) ‘ .
3; Multiple sequence alignment and phylogenetic analysis. Cell disruption techniques. .

4) Gene finder (Prediction) o ' ' Solid separation methods-filtration, sedimentation, centrifugation, product
 5) Restriction site analysis tools . _ ; enrichment operations, precipitation, ultra filtration, two-phase aqueous extraction,
6) Protein visualization tools (RASMOL) : : high-resolution purification, preparative fiquid chromatographic techniques, product
EQUIPMENTS ' | crystaliization and drying.
1. Computers T . : Equipments
2. Internet faciiity : Tangential flow filtration unit
3. Biocinformatics software  Ultra filtration membrane.
Centrifuge " Co Ty
Chromatographic matrix
Chromatographic columns
UV-Vis spectrophotometer
separating funnels
Lyophilizer
Magnetic stirrer

1.
2.
3.
4.
5.
6.
7.
8.
9,
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{0TA82302) ANIMAL CELL SCIENCE AND TECHNOLOGY

Unit I: : . . :
Structure and Organization of animal cell; Equipments and materials for animal
cell culture technology, Primary and established celi line cultures; Introduction to
the balanced salt solutions and simple growth medium,
Unit ik :
Brief discussion on the chemical, physical and metabolic functions of different
constituents of culture medium. Role of carbon dioxide. Role of serum and
supplements; Serum & protein free defined media and their application.
Unit ll: : :
Measurement of viability and cytotoxicity, Biology and charactérization of the
© cuttured cells, measuring parameters of growth;

Unit Iv: _ L
Basic techniques of mammalian cell culture in vitro; disaggregation of fissue and
primary culture, maintenance of cell culture; cell separation.
Unit V: -
Cell synchronization; Cell cloning and micromanipulation; Cell transformation;
Application of animal cell culture; Scaling-up of animal cell culture.
Unit VI :
Stem cell cultures, embryonic stem cells and their applications; Cell culture based
vaccines, Somatic cell genetics.
Unit VI :
Organ and histotypic cultures; Measurement of cell death; Apoptosis;
Unit VIK:
Three dimensional culture and tissue engineering.

TEXT BOOKS:
1. Culture of Animal Cells, {3rd Edition), F1. lan Froshney. Wiley-Liss.
2. Animal Cell Culture — Practical Approach, Ed. John R.W. Masters, OXFORD.

REFERENCES o .
1. Cell Culture Lab Fax. Eds. M. Butler & M. Dawson, Bios Scientific
Publications ' .

Ltd., Oxiord.

5 Animal Cell Culture Techniques. Ed. Martin Clynes, Springer.

3. Methods in Cell Biology, Vol. 57, Animal Cell Culture Methods. Ed. Jenni P.
Mather and David Barnes. Academic Press.

4. Cell Growth and Division: A Practical Approach. Ed. R. Basega, IRL Press.
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(07A82303) FOOD SCIENCE & TECHNOLOGY
(Elective-lll} -

UNIT -1 INTRODUGTION TO FOOD SCIENCE & TECHNOLOGY
. LI .

Fundamentais. and Aims of food sciende and technology. Interdisciplinary
approach, Nutritive value of foods, Food as a source of energy, Food Heaith and
disease. .ol o . _

UNIT -2 FOOD CHEMISTRY

Ffood chemistry-definition and impori'ance, water in food, water activity and shelf
of food. _Qarboh’ydraies- functional properties’ of sugars’ anid polysaccharides in
foods. L.!pIdS: use of lipids in foods; physical and chemical properties, effects of
processing on functional properties and: ritritive value. Protein andd'amirio acids:

*physical and chemical properties, distribution, amount and functions of proteins

in foods, functional properties, effect of processing.-Losses of vitamins and
minerals due to processing. : e : S

UNIT -3 FOOD MICROBIOLOGY

Microbial growth pattern, Types of micro-organism hcirmally'associated' with food-

mold, yeast, and bacteria. Micro-organisms in natural food products. Contaminants

of foods-stuffs, Fisheries, milk and meat during handling and-processing. -

.Biochemical changes caused by micro-organisms, deterioration” of various types

of food product. Food poisoning and microbial toxins, standards for different

foods. Food borne intoxicants and mycotoxins,

UNIT -4 FOOD Preservation : :
Principles of food preservation: Physical ,chemical ,and biological methods of

presérvations. Bioprocessing of meat, Fisheries, vegetables, diary products.

Irradiated foods.

“UNIT -5 Food Biotechnology

Biotechnology in relation to food industry, Enzymes in foods and food industry,

- Nature and type of starters,Role of starters in Fermented foods, Fermentation of

Milk pi'_oducts-Fermer_lted soy and peanut milk, Fruitand cereal based beverages,
Non _be_vu_erage plant products. Mycoprotein production.

"UNIT -6 FOOD Additives and ANALYSIS

Sarmipling techpiques' and theory and practice of chemical and physical methods
of food analysis for determination of food composition; Pigments in food, food
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fiavours, food additives and toxicants. Natural sweeteners and artificial swesteners
and their role in controlling diseases and deficiencies, Nutraceuticals, and
Functional Foods '

UNIT -7 FOOD PROCESSING . _
Basic principles, unit operations, and equipment involved in the commercially
important food processing methods and unit operations; materials and containers
used in food packaging.

UNIT -8 FOOD QUALITY ASSURANCE = . '

Objactives, importance and functions of quality control. Methods of guaiity,
assessment of food materials-fruits, vegetables, cereals, dairy products, meat,
poultry. Food regulatidns, grades and standards, Concept of Codex Almentarious/
HACCP/USEDANSD 9000 series etc. Food laws and standards,

1 Jay J.M. 1286. Modern Food Microbiclogy. 3rd Edn. VNR, New York.

2 Food processing and Preservation PHI private itd,New Dethi

3 Food Microbiology fourth edition William C.Frazier, Tata Mc Graw Hill

4 Food Microbiology 2% Edition, Michaet P.Doyle ,ASM press

5 Fennema, O.R. Ed. 1976. Principles of Food Science: Part-1 Food Chemistry.
Marcel Dekker, New York.

6 Meyer, L.H. 1973. Food Chemistry. East-West Press pvt. Ltd., New Delhi.

7 Charalambous, G. and Inglett, G. 1981, The Quality of Foods and Beverages.
(2 vol. set). Academic Press, New York. ) )

8 Krammer, A. and Twigg, B.A. 1970. Quality Control for the Food Industry. 3rd
Edn. AVI, Westport. . L .

g ‘Ranganna, S. 1986, Haridbook of Analysis and Quality Controt for Fruits and
Vegstable Products. Tata McGraw Hill, New Delhi. o
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( 07AB2304) MOLECULAR MODELING AND DRUG DESIGN
] {Elective 1), ... L '

UNIT I INTRODUCTION TO MOLECULAR MODELLING

Introduction to Molecular Modelling. What are models used for? Areas of
application — Single BT TR RS SRR E

molecule calculation, assemblies of molecules. Reaction of the molecules.
Drawbacks of R T

mechanical models as. compared to graphical models. Co-ordinate systems two
— matrix, _ o '

potential eriergy surface.

UNIT i1 - QUANTUM MECHANICS - s R

Postulates of quantum mechanics, electronic structure caiculations, ab initio, semi-
empirical o o

and density functional theory calculations, molecular size versus accuracy.
Approximate . . S

molecular orbital theories.

UNIT Ill: EMPIRICAL FORCE FIELD MODELS
Motecular Mechanisms, energy calculations, Bond stretch, angle bending, torsional |
term.

Electrostatic interaction- Van der waals interactions. Miscellaneous interaction.

UNIT IV — MOLECULAR DYNAMICS

introduction, Molecutar Dynarics using simple models. Dynamics with continuous
potentials. '

Constant temperature and constant dynamics. Conformation searching,
Systematic search.

Applications to protein foiding

UNIT V — COMPARATIVE PROTEIN MODELING

Modelling by Homology-the alignment, construction of frame work ,selecting
variable regions, .

side chain placement and refinement, validation of protein models —Ramchandran
plot, .. -

threadin_g and ab initio modeling.

UNIT Vi: ANALOG BASED DRUG DESIGN
Intfoduction to QSAR. lead module, finear and nonlinear modeled equations,
biological
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activities, physicochemical parameter and molecular descriptors, molec_uiar
‘modelling in
drug discovery.

UNIT Vlii: STRUCTURE BASED DRUG DESIGN
3D pharmacophores ,molecular docklng, De novo L:gand des:gn Free energles

and solvation,
electrostatuc and non-electrostatic contribution to free energles

UNIT VIIl: FURTHER APPLICATIONS ON THE DESIGN OF NEW MOLECULES
3D data base searching and virtual screening, Sources of data, molecular similarity
and ’

similarity searching, combinatorial hbranes — generation and utility,

TEXTBOOKS
1. Principles and applications of modelling by Leach
2. Molecutar Modelling by Hans Pleter Heltje & Gerd Folkens VCH

REFERENCES:
1. Chemical Applications of Molecular Modellmg by Jonathan Goodman.

2, Computational Chemistry by Guy H, Grant & W. Graham Richards, Oxford
Umvers:ty .
Press. April 1985 -
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(07A82305) BIOPROCESS ECONOMICS & PLANT DESIGN
{Elective - Hi)

UNIT I: PROCESS DESIGN DEVELOPMENT. - : e e
Technical feasibility survey, processmeveiopmem flow dsagrams eq pment__ :
design and specifications. - %

UNIT Il: GENERAL DESIGN CONSIDERATION G e
Marketability of the product, availability of technology, raw matenals equments

"human resources, land and utilities, site characteristics, waste chsposal govl,

regulations and other legal restrictions, commumty factors and other factors
affecting investment and product on costs. : .

- UNIT llk: COST ESTIMATION 1.

Capital investments- fixed capital investments mcludmg Iand bualdmg. equlpments
and utilities, installation costs {including equipments, instrumentation, piping,
electrical installation and other utilities), workmg Capltal |nvestments

UNIT IV: COST ESTIMATION Il -

Marnufacturing costs- Direct Production costs (1nc!udmg raw matenals human
resources, maintenance and repair, operating supplies, power and other utilities,
royalties. etc.), fixed charges (including depreciation, taxes insurance, rental costs
etc.),

UNIT V: PLANT OVERHEADS ' '
Administration, safety and other auxiliary services, nayroll overheads, warehouse
and storage facilities ete. :

UNIT Vi: PROFITABILITY ANALYSIS R

Profitability Analysis- return on original investrment, interest rate of return,
accounting for uncertainty and variations and future developments

UNIT Vii: OPTIMIZATION

: Optsmizat:on techmques - Llnear and Dynamnc programmmg, Opt;mnzatnon

strategiés:

UNIT VIll: PATENTS, IPR AND PP
- Patent congept and its composition and protaction of right and their limifation and
“IPR (Intellectual property rights). Intelisctual property protection.

TEXT BOOKS:
1. Peters and Timmerhkus, Plant design and Economics for Chemlcal Engineers,
McGraw Hill 4th Edition, 1980,

2 Hudd and Watson, Strategy of Process Engineering, W:Iey 1987 o

REFERENCE:
1. Gearing Up For Patents, The Indian Scenano Unwersaties Press By Ganguli.
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(D7TAB2306) BIOPHARMACEUTICAL TECHNOLOGY
: Elective-lV C

UNIT 1: INTRODUCTION TO PHARMACEUTICALS . )
History & Definition of Drugs. Sources of Drugs - Plany; Aam:aals, Microbes and
Minerals. Different dosage forms. Routes of drug administratior.

UNIT 1l: PHARMACODYNAMICS : o )
Physico-Chermnical Principles, Pharmacodynamics—-Mechanlsm of drug g_cnon, drug
receptors, and Physiological receptors: structural and functional families.

UNIT 1il: PHARMACOKINETICS : )
Pharmacokinetics- Drug absortion, factors that affect the: absortion of drugs,

Distribution of drugs, Biotransformation of drugs, Bioavaitability of drugs.

UNIT IV: DRUG MANUFACTURING PROCESSES | -
Good manufacturing practices, manufacturing facilities, sources of

Biopharmaceuticals,

UNIT V: DRUG MANUFACTUR!NG PROCESSES H
Production & analysis of Biopharmaceuticals.

UNIT Vi PRODUCTION OF BIOPHARMACEUTICALS _ ‘
Production of Therapeutic Proteins, Hormones, Cytokines - Interferons, Interieukins
1 & Ii, Tumor Necrosis Factor (TNF); Nucleic acids. .

UNIT ViI: APPLICATIONS OF BIOPHARMACEUTICALS
Role of Biopharmaceuticals in treatrnent of various heaith disorders .

UNIT VIII: DRUG DELIVERY SYSTEMS, BIOMATERIALS AND THEIR

APPLICATIONS o o
Controfied and sustained delivery of drugs. Biomaterial for the sustamgd dru_g
delivery. Liposome madiated drug delivery. Drug delivery mathods for therapeutic

proteins.

Reference:

1. Biopharmag cuticals: Biochemistry & Biotechnology, Gary Wa!_sh (1998), John
Wiley & Sons Ltd. . N T

2. Remington’s Pharmaceutical sciences, (Mark Publications & Cormpany  eston
PA) year 1980. o

3, Theory & Practice of Industrial Pharmacy, (3rd f_zd.} Leon Lachman, Lea &
Febiger (1986) o :
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{ OTA82307) PHYTOCHEMICALS AND HERBAL MEDICINE
{(ELECTIVE - IV)

UNIT I: CRUDE DRUGS . -
Crude Drugs — Scope & Importance, Classification (Taxonomical, Morpho!ogicél o
Chemical, Pharmacolegical); Cultivation, Collection & processing of Crude Drugs,
UNIT ii: MEDICINAL & AROMATIC PLANTS .
Cuttivation and Utilization of Medicinal & Aromatic Plants in India. Genetics as
applied 1o Medicinal herbs. e
UNIT Hi: TISSUE CULTURE OF MEDICINAL PLANTS o
Plant Tissue Culture as source of medicines, Plant Tissue Culture for enhancing
secondary metabolite production (Withania somnifera, Rauwolfia serpentina, -
Catheranthus roseus, Andrographis paniculata, Dicscorea sp.); Anticancer drugs,
Biogenesis of ' _ S s S
Phytopharmaceuticals. .
UNIT IV; ANALYSIS OF PHYTOCHEMICALS .
Methods of Drug-evaluation (Morphological, Microscopic, Physical & Chemical). *
Preliminary screening, Assay of Drugs - Biological evaluation / assays,
Microbiclogical methods e L )
Unit V: Chemical Methods of Analysis and Detection of Adulterants: Chemical
estimations, T e i
Spectrophotometry & Fluorescene analysis. Drug adulteration — Typ'es" of
adulterants. : o .
UNIT VI: TYPES OF PHYTOCHEMICALS | R
Carbohydrates & derived products; Glycosides - extraction methods (Digitalis,
Aloe, Dioscorea.); Tannins {Hydrolysable & Condensed types); Volatile Oils -
extraction methods ’ ' o
(Clove, Mentha); T U
UNIT VIl : TYPES OF PHYTOCHEMICALS._|E . o oL
Alkaloids - extraction methods {Taxus, Papaver, Cinchona); Flavonoids- extraction
methods, Resins- extraction methods. "~ . _ D
UNIT VIil: APPLICATIONS OF PHYTOCHEMICALS | R
Application of phytochemicals in industryand healthcare; Biocides, Biofungicides;
Biopesticides. i : ' ‘
Text Books: B ’ :
1. Pharmacognosy, C. K. Kokate, A. P, Purohit & S. B. Gokhale (1996); Nirali

Prakashan, 4th Ed. o o Co-
2. Naturai Products in medicine: A Biosynthetic approach (1 997')", Wiley.
References ' '
1. Hornok,L. (ed.) (1992). Cultivation & Processing of Medicinal Plants,

Chichister, U. K: J. Wiley & Sons.
2. Trease & Evans, Pharmacognosy — William Charles Evans, 14th ed.

{1989), Harcourt Brace & Company.
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( 07A82308) BIOPROCESS OPTIMIZATION
(Elective IV)

UNIT I: BASIC CONCEPT
Overview of experimental design in biological processes, understanding of
variables in biological processes.

UNIT II: OPTIMIZATION APPROACHES
Non-statistical, statistical and numerical optimization-fundamental theory.

UNIT Ill: STATISTICAL OPTIMIZATION
First order and second order designs, differences in approaches, general response
surface analysis.

UNIT IV: FIRST ORDER DESIGNS
Statistical experimental procedures for plckett-burman taguchi's designs.

UNIT V: DETERMINATION OF OPTIMAL CONDITIONS
Method of Ridge analysis, Nelder-Mead simplex method, optimization of multi
response biological systems.

UNIT VI: MIXTURE DESIGNS AND ANALYSIS
Simple, latis arrangement and their associated models.

UNIT VII: VARIANCE AND DESIGN
Variance minimizing design, mixed variable and multi response generalized
distance function approaches for multiresponse optimization.

UNIT Vill: NON-STATISTICAL OPTIMIZATION AND EXAMPLES
Self —directing optimization, case studies with single response and multi response
analysis.

BOOKS

1.B.volesky and J.votruba,Modelling optimization of fermentation
processes,Elsevier,Amsterdam,1992.

2.A.l.Khruri and J.A.Cornell,Response surface - design and
optimization,Newyork,1987.
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