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4

E
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B

asic E
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3+
1*

-
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B
T

05273
F

undam
entals of B

iology
4+

2*
-

8

M
A

05367
M

athem
atics for B
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3+

1*
-

6

B
T

05483
P

rocess E
ngineering P
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3+

1*
-
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M
E
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E

ngineering W
orkshop P

ractice
-

3
4

C
S
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C

om
puter P

rogram
m

ing Lab
-

3
4

E
E
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B
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lectrical and E
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ngineering Lab

-
3

4

H
S
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E
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ngineering D
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-
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4+
1*

-
4

B
T

05079
B

iochem
ical T

herm
odynam

ics
4+

1*
-

4

B
T

05113
C

ell B
iology

4+
1*

-
4

B
T

05276
G

enetics
4+

1*
-

4

B
T

05402
M

icrobiology
4+

1*
-

4

B
T

05559
Transport P

henom
ena in B

io P
rocess

4+
1*

-
4

B
T

05081
B

iochem
istry Lab

-
3

2

B
T

05114
C

ell B
iology A

nd M
icrobiology Lab

-
3

2
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L
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6
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R
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H
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R
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 C
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S
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B
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C
T

T
P

C

B
T
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B

ioprocess E
ngineering

4+
1*

4

C
E

05239
E

nvironm
ental S

tudies
4+

1*
4

B
T

05319
Instrum

ental M
ethods of A

nalysis
4+

1*
4

H
S

05353
M

anagerial E
conom

ics and F
inancial A

nalysis
4+

1*
4

B
T

05413
M

olecular B
iology

4+
1*

4

M
A

05476
P

robability and S
tatistics

4+
1*

4

B
T

05097
B

ioprocess E
ngineering Lab -I

3
2

B
T
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ental M
ethods of A

nalysis Lab
3
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B
T

05071
B

asic Industrial B
iotechnology

4+
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B
T
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E
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iotechnology
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1*
4

B
T

05275
G

enetic E
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4

B
T
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M

ass Transfer and S
eparation

4+
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4
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T
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P
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B
T
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M
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m
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S
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B
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C
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T
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C
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-
4

B
T05076

B
io E
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roperty R
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4+1*
-

4
B

T05099
B

iosensors and B
ioelectronics

4+1*
-

4
B

T05181
D

ow
nstream

 P
rocessing

4+1*
-

4
ELEC

TIVE –I
4+1*

-
4

B
T05100

B
iotechnology for C

rop Im
provem

ent
B

T05112
C

ancer B
iology

B
T05533

S
tructural B

iology
ELEC

TIVE –II
4+1*

-
4

B
T05155

C
reativity Innovation and P

roduct D
evelopm

ent
B

T05416
M

olecular P
athogenesis

B
T05383

M
etabolic E

ngineering
B

T05085
B

ioinform
atics Lab

3
2

B
T05182

D
ow

nstream
 P

rocessing Lab
3
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L
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Y
C

O
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R
S

E
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T
R

U
C

T
U

R
E

IV
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I S

em
ester

 C
O

D
E

S
U

B
JE

C
T

T
P

C

B
T

05041
A

nim
al C

ell S
cience and Technology

4+
1*

-
4

E
LE

C
T

IV
E

 –III
4+1*

-
4

B
T

05262
F

ood S
cience and Technology

B
T

05415
M

olecular M
odeling and D

rug D
esign

B
T

05077
B

io P
rocess E

conom
ics A

nd P
lant D

esign
E

LE
C

T
IV

E
 –IV

4+1*
-

4
B

T
05095

B
iopharm

aceutical Technology
B

T
05453

P
hytochem

icals and H
erbal M

edicine
B

T
05426

N
euro B

iology &
 C

ognitive S
ciences

C
A

05315
Industry O

riented M
ini P

roject
2

C
A

05495
P

roject W
ork

12
C

A
05515

S
em

inar
2

T
O

TA
L

15
-

28

IV
 Y

ear
II S

em
ester

N
O

TE
: A

ll U
niversity E

xam
inations (Theory and P

ractical) are of 3 hours duration.

*
:Tutorials

T
:T

heory periods per w
eek P

: P
ractical /D

raw
ing P

eriods per w
eek

C
:Total  C

redits for the subject

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
I Y

ear B
. Tech

. B
T

T
 P

 C
3+1  0  6

(C
S

05143) C
O

M
P

U
TE

R
 P

R
O

G
R

A
M

M
IN

G
 FO

R
 B

IO
TE

C
H

N
O

LO
G

IS
TS

U
N

IT
 – I: H

ard
w

are

P
arts of a com

puter: P
rocessor, m

em
ory, I/O

 devices, storage devices, Types of
co

m
p

u
te

r syste
m

s: S
u

p
e

r co
m

p
u

te
r, M

a
in

fra
m

e
 co

m
p

u
te

r, M
in

ico
m

p
u

te
r,

w
orkstations, M

icrocom
puters, P

ersonal com
puters, desktop handheld com

puters.
Input D

evices: keyboard, m
ouse, hand devices, optical devices, audiovisual devices.

O
utput devices: m

onitor, projectors, sound devices, printers, storage devices, files.

U
N

IT
-II: S

o
ftw

are

P
rinciples of softw

are E
ngineering operating system

s and their applications. D
O

S
,

W
IN

D
O

W
S

, U
N

IX
, LIN

U
X

.

U
N

IT
 - III

A
lgorithm

, flow
chart, program

 developm
ent steps, basic structures of C

 language,
data types, declaration of variables, assigning values, arithm

etic, relational and
logical operators, increm

ent and decrem
ent operators, W

H
ILE

, D
O

-W
H

ILE
 and

F
O

R
 statem

ents.

U
N

IT
 – IV

O
ne dim

ensional &
 tw

o dim
ensional arrays, initialization, string variables, declaration

reading and w
riting.

U
N

IT
-V

 F
unctions, B

asics of functions variables &
 storage classes, exam

ple C
 program

s.

U
N

IT
 – V

I

S
tructure definition, initializing, assigning values, passing of structures as argum

ents,
unions. D

atabases: 1) R
D

B
M

S
 and D

B
M

S
 2) C

O
D

D
’s R

ules 3) N
orm

alisation.

U
N

IT
 – V

II

Infix, program
s, recursion in C

, Q
ueue &

 it’s sequential representation, C
ircular

queue, S
equence.

U
N

IT
-V

III: B
io

p
ackag

es

1)B
iopearl 2) B

ioJava 3) S
ystem

s B
iology M

arkup Lanaguage.(S
B

M
L)

R
E

F
R

E
N

C
E

:

1.
E

. B
alaguru S

w
am

y, C
 &

 D
ata S

tructures, T
M

H
, 2002.

2.
A

.M
. Tanenbaum

, D
ata S

tructures using C
, P

H
I.

3.
H

orow
itz and S

ahani, F
undam

entals of D
ata S

tructures, W
iley.

4.
M

astering P
erl for B

ioinform
atics by Jam

es D
. Tisdall , O

’ R
eilly publications.

O
bjective of this course is to enable the student to apply the know

ledge gained
here for B

ioinform
atics A

pplications
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2+1   0    4
(H

S
 05231)  E

N
G

L
IS

H

1.
IN

T
R

O
D

U
C

T
IO

N
 :

In view
 of the grow

ing im
portance of E

nglish as a tool for global com
m

unica-
tion and the consequent em

phasis on training students to acquire com
m

uni-
cative com

petence, the syllabus has been designed to develop linguistic and
com

m
unicative com

petence of E
ngineering students. T

he prescribed books
and the exercises are m

eant to serve broadly as students’ handbooks, to
encourage them

 to develop their language skills. T
he tw

o textbooks identified
by the B

oard of S
tudies serve the purpose of illustrating the conceptual fram

e-
w

ork w
ithin w

hich the syllabus is to be adm
inistered in the classroom

. W
hen a

textbook is prescribed content is generally paid attention to. H
ow

ever, the
stress in this syllabus is on language acquisition and skill developm

ent, call-
ing for both the teacher and the taught to go beyond the prescribed texts and
innovate exercises and tasks.

2.
O

B
JE

C
T

IV
E

S
 :

1.
To prom

ote the language proficiency of the students w
ith em

phasis on im
-

proving their LS
R

W
 skills.

2.
To im

part training to the students through the syllabus and its theoretical and
practical com

ponents.

3.
To im

prove com
m

unication skills in form
al and inform

al situations.

3.
S

Y
L

L
A

B
U

S
 :

L
isten

in
g

 S
kills :

•
Listening for general content

•
Listening to fill up inform

ation gaps
•

Intensive listening
•

Listening for specific inform
ation

•
N

ote-taking - guided and unguided
•

P
ost-listening testing

S
p

eakin
g

 S
kills :

•
O

ral practice
•

D
eveloping confidence

•
Introducing oneself/others

•
A

sking for/ giving inform
ation

•
D

escribing objects/offering solutions
•

D
escribing situations

•
R

ole play
•

E
xpressing agreem

ent/disagreem
ent

R
ead

in
g

 C
o

m
p

reh
en

sio
n

•
S

kim
m

ing the text
•

U
nderstanding the gist of an argum

ent
•

Identifying the topic sentence
•

Inferring lexical and contextual m
eaning

•
U

nderstanding discourse features
•

R
ecognizing coherence/sequencing of sentences

N
O

T
E

 :
T

h
e stu

d
en

t, th
ro

u
g

h
 th

e train
in

g
 im

p
arted

 to
 h

im
/h

er b
y m

ean
s

o
f th

e text-b
ased

 ap
p

ro
ach

, w
ill b

e exam
in

ed
 in

 an
sw

erin
g

 q
u

estio
n

s
o

n
 an

 u
n

seen
 p

assag
e.

W
ritin

g
 S

kills :
•

W
riting a sentence

•
U

se of appropriate vocabulary
•

P
aragraph w

riting
•

C
oherence and cohesiveness

•
N

arration / description
•

Interpreting data
•

F
orm

al and inform
al letter w

riting
•

S
ending e-m

ails
•

Inform
ation transfer

•
E

diting a passage

4.
T

E
X

T
B

O
O

K
S

 P
R

E
S

C
R

IB
E

D
 :

In order to im
prove the proficiency of the student in the acquisition of the four

skills m
entioned above, the follow

ing texts and course content, divided into
E

ight U
nits, are prescribed:

1.
L

E
A

R
N

IN
G

 E
N

G
L

IS
H

: A
 C

om
m

unicative A
pproach, H

yderabad: O
rient

Longm
an, 2005.(S

elected Lessons)

2.
W

IN
G

S
 O

F
 F

IR
E

: A
n A

utobiography – A
P

J A
bdul K

alam
, A

bridged ver-
sion w

ith E
xercises, H

yderabad: U
niversities P

ress (India) P
vt. Ltd., 2004.

T
h

e fo
llo

w
in

g
 lesso

n
s fro

m
 th

e p
rescrib

ed
 texts are reco

m
m

en
d

ed
 fo

r stu
d

y
:

A
.

S
T

U
D

Y
 M

A
T

E
R

IA
L

 :

U
n

it – I

1.
A

stro
n

o
m

y from
 L

E
A

R
N

IN
G

 E
N

G
L

IS
H

: A
 C

o
m

m
u

n
icative A

p
p

ro
ach

, O
ri-

ent Longm
an,  2005.

2.
C

hapters 1-4 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

, an
ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

., 2004

U
n

it – II

3.
Inform

ation Technology  fro
m

 LE
A

R
N

IN
G

 E
N

G
LIS

H
: A

 C
om

m
unicative A

p-
proach, O

rien
t L

o
n

g
m

an
, 2005.

4.
C

hapters 5-8 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

, an
ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

., 2004
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U
n

it – III

5.
H

um
our  fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

rien
t

L
o

n
g

m
an

, 2005.

6.
C

hapters 9-12 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,
an

 ab
rid

g
ed

 versio
n

 w
ith

 E
xercises., U

n
iversities P

ress (In
d

ia) P
vt. L

td
.,

2004

U
n

it – IV

7.
E

nvironm
ent fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

ri-
en

t L
o

n
g

m
an

, 2005.

8.
C

hapters 13-16 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,
an

 ab
rid

g
ed

 versio
n

 w
ith

 E
xercises, U

n
iversities P

ress (In
d

ia) P
vt. L

td
.,

2004

U
n

it – V

9.
Inspiration fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

rien
t

L
o

n
g

m
an

, 2005.

10.
C

hapters 17-20 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,
an

 ab
rid

g
ed

 versio
n

 w
ith

 E
xercises, U

n
iversities P

ress (In
d

ia) P
vt. L

td
.,

2004.

U
n

it – V
I

11.
H

um
an Interest  fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

 :  A
 C

om
m

unicative A
pproach,

O
rien

t L
o

n
g

m
an

, 2005.

12.
C

hapters 21-24 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,
an

 ab
rid

g
ed

 versio
n

 w
ith

 E
xercises, U

n
iversities P

ress (In
d

ia) P
vt. L

td
.,

2004.

* E
xercises from

 the lessons not prescribed shall also be used for classroom
tasks.

U
n

it – V
II

R
eading and W

riting S
kills

R
eading C

om
prehension

S
ituational dialogues

R
eport w

riting
Letter w

riting
E

ssay w
riting

Inform
ation transfer

U
n

it – V
III

R
em

edial E
nglish

C
om

m
on errors

S
ubject-V

erb agreem
ent

U
se of A

rticles and P
repositions

Tense and aspect

Vo
cab

u
lary – S

yn
o

n
ym

s &
 A

n
to

n
ym

s, o
n

e-w
o

rd
 su

b
stitu

tes, p
refixes &

su
ffixes, Id

io
m

s &
 p

h
rases, w

o
rd

s o
ften

 co
n

fu
sed

.

T
E

X
T

 B
O

O
K

S
1.

E
ffective Tech

n
ical C

o
m

m
u

n
icatio

n
, M

 A
shraf R

izvi, Tata M
cG

raw
-H

ill P
ub-

lishing C
om

pany Ltd.
2.

E
veryd

ay D
ialo

g
u

es in
 E

n
g

lish
, R

obert J D
ixson, P

rentice H
all of India P

vt
Ltd., N

ew
 D

elhi.

R
E

F
E

R
E

N
C

E
S

1.
S

tren
g

th
en

 Yo
u

r E
n

g
lish

,  B
haskaran &

 H
orsburgh, O

xford U
niversity P

ress

2.
E

n
g

lish
 fo

r Tech
n

ical C
o

m
m

u
n

icatio
n

, K
 R

 Lakshm
inarayana, S

C
IT

E
C

H

3.
S

trateg
ies fo

r E
n

g
in

eerin
g

 C
o

m
m

u
n

icatio
n

,  S
usan S

tevenson &
 S

teve
W

hitm
ore ( John W

iley and sons).

4.
E

n
g

lish
 fo

r E
n

g
in

eers: W
ith

 C
D

, S
irish C

haudhary, V
ikas P

ublishing H
ouse

P
vt. Ltd. W

ith C
D

.

5.
B

asic C
o

m
m

u
n

icatio
n

 S
kills fo

r Tech
n

o
lo

g
y, A

ndrea J R
utherfoord, P

earson
E

ducation A
sia.

6.
M

u
rp

h
y’s E

n
g

lish
 G

ram
m

ar w
ith

 C
D

, M
urphy, C

am
bridge U

niversity P
ress

7.
A

 P
ractical C

o
u

rse in
 E

n
g

lish
 P

ro
n

u
n

ciatio
n

, (w
ith

 tw
o

 A
u

d
io

 cassettes),
S

ethi, S
adanand &

 Jindal , P
rentice –H

all of India P
vt Ltd., N

ew
 D

elhi.

8.
E

n
g

lish
 fo

r P
ro

fessio
n

al S
tu

d
en

ts, by S
 S

 P
rabhakara R

ao.

9.
T

h
e O

xfo
rd

 G
u

id
e to

 W
ritin

g
 an

d
 S

p
eakin

g
,  John S

eely, O
xford.

10.
G

ram
m

ar G
am

es, R
envolucri M

ario, C
am

bridge U
niversity P

ress.
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JA
W

A
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A
R
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A
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 N

E
H

R
U

 T
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H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
I Y

ear B
-T

E
C

H
 B

.T.
T

 P
 C

3+1  0  6
(EE05066) B

A
SIC

 ELEC
TR

IC
A

L &
 ELEC

TR
O

N
IC

S EN
G

IN
EER

IN
G

(B
IO

-T
E

C
H

N
O

L
O

G
Y

)
U

N
IT

 I  E
L

E
C

T
R

IC
A

L
 C

IR
C

U
IT

S
O

hm
s Law

 -K
irchoffs Law

s - steady state solution of D
 C

 C
ircuits - Introduction to

A
C

 circuits - W
aveform

s and R
M

S
 value - pow

er and pow
er factor, single phase

and three phase balanced circuits.
U

N
IT

 II
E

L
E

C
T

R
IC

A
L

 M
A

C
H

IN
E

S
P

rinciples of operation and characteristics of D
 C

 m
achines, Transform

ers (single
phase and three phase) - S

ynchronous M
achines - three P

hase and single phase
induction m

otors - (op. P
rinciples).

U
N

IT
 III

M
E

A
S

U
R

E
M

E
N

T
S

M
oving coil and m

oving iron instrum
ents (A

m
m

eter and voltm
eter). D

ynam
om

eter
type w

att m
eters and energy m

eters (op. P
rinciples).

U
N

IT
 IV

S
E

M
IC

O
N

D
U

C
TO

R
 D

E
V

IC
E

S
 &

 R
E

C
T

IF
IE

R
S

C
lassification of solids based on energy hand theory - Intrinsic sem

iconductors -
E

xtrinsic sem
iconductors - P

 type and N
 type - P

-N
 junction - V

 I characteristic of P
N

junction diode - Z
ener diode - Z

ener diode characteristics - H
alf w

ave and full w
ave

re
ctifie

rs - V
o

lta
g

e
 re

g
u

la
tio

n
, S

C
R

, D
ia

c, T
ria

c, C
h

a
ra

cte
ristics a

n
d

 sim
p

le
applications.
U

N
IT

 V
 T

R
A

N
S

IS
T

O
R

S
B

ipolar junction transistor - C
B

, C
E

, C
C

 - C
onfigurations and characteristics - B

iasing
circuits - F

ield E
ffect Transistor - C

onfigurations and characteristics - F
E

T
 am

plifier
- U

JT
 - characteristics and sim

ple applications - sw
itching transistors - concept of

feed back - negative feed back - application in tem
perature and m

otor speed control.
U

N
IT

 V
I A

M
P

L
IF

IE
R

S
E

lem
entary treatm

ent of voltage am
plifier - C

lass A
, B

 and C
 pow

er am
plifiers -

principles of Tuned am
plifiers.

U
N

IT
 V

II S
IG

N
A

L
 G

E
N

E
R

A
TO

R
S

 A
N

D
 L

IN
E

A
R

 IC
’S

S
inusoidal oscillators - positive feed back - R

C
 phase shift, H

artley, C
olpit’s, W

ien
bridge O

scillators - m
ultivibrators - operational am

plifier - adder, m
ultiplier, integrator

and differentiators -Integrated circuits.
U

N
IT

 V
III D

IG
ITA

L
 E

L
E

C
T

R
O

N
IC

S
B

inary num
ber system

 - A
N

D
, O

R
, N

O
T, N

A
N

D
, N

O
R

 circuits - B
oolean algebra -

E
xclusive O

R
 gate - H

alf and F
ull adders - flip flops - registers and counters - A

/D
,

D
/A

 conversion - D
igital com

puter principle.
T

E
X

T
 B

O
O

K
S

:
1.

M
ittle, V

.N
., B

asic E
lectrical E

ngineering, T
M

H
 E

dition, N
ew

 - D
elhi, 1990

2.
D

el Taro, E
lectrical E

ngineering F
undam

entals, P
rentice H

all of India P
vt. Ltd.,

N
ew

 D
elhi, S

econd edition.

R
E

F
E

R
E

N
C

E
S

1.
M

illm
an &

 H
alkias, Integrated E

lectronics, M
cG

raw
 H

ill, 1979.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

I Y
ear B

-T
E

C
H

 B
.T.

T
 P

 C

4+2  0  8

(B
T

05273) F
U

N
D

A
M

E
N

TA
L

S
 O

F
 B

IO
L

O
G

Y

U
n

it I: In
tro

d
u

ctio
n

 to
 M

icro
o

rg
an

ism
s

D
iversity in biological system

s, C
ell biology and cell structure, D

ifference betw
een

P
ro

ka
ryo

te
s &

 E
u

ka
ryo

te
s. K

in
g

d
o

m
 syste

m
s. F

ive
-kin

g
d

o
m

 cla
ssifica

tio
n

G
eneral characters, B

rief account on E
cology, M

orphology, N
utrition, Locom

otion
and R

eproduction, useful and harm
ful effects of B

acteria, V
iruses, A

lgae, F
ungi

and P
rotozoans.

U
n

it II: P
lan

t B
io

lo
g

y
C

lassification of P
lant K

ingdom
. C

oncepts of G
row

th, M
eristem

s. D
evelopm

ent of
different plant organs; P

lant grow
th regulators; E

conom
ic Im

portance of P
lants,

B
iology of P

ests in relation to R
ice, C

otton, S
ugarcane and G

roundnut.

U
n

it III: A
n

im
al B

io
lo

g
y

C
lassification of A

nim
al K

ingdom
, F

unctions, m
orphology, grow

th and R
eproduc-

tion, econom
ic im

portance. P
hylogeny of Invertebrate &

 V
ertebrate P

hyla, C
on-

cepts of S
pecies &

 E
cosystem

. P
rotozoan P

arasites – tw
o im

portant form
s in m

an
( P

lasm
odium

, E
ntam

oeba histolytica), H
elm

inthes ( F
asciotopsis buski, Taenia

solium
, A

scaris, W
ucharia bancrafti)

U
n

it IV
: B

asic M
o

lecu
lar B

io
lo

g
y

G
e

n
e

tics: D
N

A
 a

s g
e

n
e

tic m
a

te
ria

l, S
tru

ctu
re

 o
f D

N
A

, D
N

A
 re

p
lica

tio
n

,

Transcription, Translation, G
enes to proteins to protein function, G

ene expression
and regulation, R

ecom
binant D

N
A

 technology.

U
n

it V
: H

u
m

an
 B

io
lo

g
y I

Introduction of body as a w
hole, C

ells and Tissue O
rganization, E

lectrolytes and
B

ody fluids. P
hysiology of B

lood. D
igestive system

, R
espiratory system

 and E
ndo-

crine system
.

U
n

it V
I: H

u
m

an
 B

io
lo

g
y II

H
um

an P
hysiology: B

iological axons and neurons, N
eurom

uscular and synaptic
junctions, S

ensory system
s - hearing, taste, sm

ell and visual receptors.

U
n

it V
II: In

tro
d

u
ctio

n
 to

 B
io

tech
n

o
lo

g
y

B
iotechnology – definition, history, scope and im

portance, D
rugs and C

hem
icals

fro
m

 P
la

n
ts &

 A
n

im
a

ls. D
e

fin
itio

n
 a

n
d

 im
p

o
rta

n
ce

 (in
 g

e
n

e
ra

l) o
f B

io
fu

e
ls,

B
iofertilizers, B

iopesticides, B
ioindicators &

 B
iosensors.
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U
n

it V
III: A

p
p

licatio
n

s o
f B

io
tech

n
o

lo
g

y
M

icrobial enzym
es; S

ingle C
ell P

rotein (S
C

P
); M

onoclonal A
ntibodies. Introduction

to Transgenic P
lants &

 A
nim

als; A
dvantages and lim

itations of G
enetically m

odi-
fied crops and foods.

T
E

X
T

 B
O

O
K

S
:

1.
M

icrobiology P
elczar M

.J. C
han E

C
S

 and K
rieg N

.R
, Tata M

cG
raw

 H
ill.

2.
B

asic B
iotechnology, S

econd E
dition, by C

olin R
atledge and B

jorm
K

ristiansen, C
am

bridge U
niversity P

ress.

R
E

F
E

R
E

N
C

E
S

1)
P

lant P
hysiology F.B

 S
alisbury &

 C
.W

. R
oss 4 th edition T

hom
son W

adsw
orth

2)
G

eneral M
icrobiology by H

ons. G
. S

chlege, C
am

bridge U
niversity P

ress.
3)

A
 Textbook of B

iotechnology by R
.C

. D
ubey, S

.C
hand P

ublishers.
4)

D
r. C

.C
. C

hatterjee, H
um

an P
hysiology (11th E

dition) V
ol I and II, M

edical
A

llied A
gency, K

olkata, 1987.
5)

A
natom

y and P
hysiology In H

ealth and D
isease,K

. J.W
. W

ilison and
A

. W
augh, C

hurchill &
 Livingston.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
I Y

ear B
-T

E
C

H
 B

.T.
T

 P
 C

3+1  0  6
(M

A
05367) M

A
T

H
E

M
A

T
IC

S
 F

O
R

 B
IO

T
E

C
H

N
O

L
O

G
IS

T
S

U
N

IT
 I: D

ifferen
tial C

alcu
lu

s
Introduction to S

ets, R
elations, F

unctions.
C

oncepts of lim
it, continuity, differentiation, product rule, quotient rule. D

ifferentiation
of trigonom

etric, logarithm
ic, exponential functions. A

pplications of differentiation –
problem

s on tangent, sub tangent norm
al, sub norm

al. Introduction to partial
differentiation, E

uler’s theorem
.

U
n

it II: In
teg

ral C
alcu

lu
s

Introduction, Integration of different functions, m
ethods of Integration, Integration

by parts. C
oncept of definite integrals. A

pplications of definite integrals – problem
s

on areas.

U
n

it III: M
atrices

Types of m
atrices, determ

inants, Inverse of a square m
atrix, S

olving of sim
ultaneous

equations by C
ram

er’s m
ethod M

atrix inversion m
ethod and G

auss Jordan m
ethods.

R
ank of a m

atrix, E
chelon form

. S
olutions for linear equations. E

igen values and
E

igen vectors.

U
n

it IV
: O

rd
in

ary D
ifferen

tial eq
u

atio
n

s
F

orm
ing of differential equation by elim

inating arbitrary constants, first order and
first degree – variables and separables, exact, hom

ogeneous, linear and B
ernoulli’s

equations.

U
N

IT
-V

 : B
ern

o
u

lli’s eq
u

atio
n

s
N

on-hom
ogeneous Linear D

ifferential E
quations of S

econd and higher order w
ith

constant coefficients w
ith R

H
S

 term
 of the type -e

ax sinax cosax P
olynom

ials in x,
e

ax V
(x), x

V(x) A
pplications to first order differential equations to grow

th and decay
problem

s

U
N

IT
 V

I: N
u

m
erical M

eth
o

d
s

Iterative M
ethods: B

isection, N
ew

ton R
aphson, S

uccessive approxim
ation, G

uass
Jordan and G

uass siedel m
ethods.
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U
N

IT
-V

II:
Interpolation, Lagrange interpolation, N

ew
ton’s forw

ard difference, backw
ard

difference and central difference interpolation m
ethods. N

um
erical Integration by

Trapezoidal and S
im

pson’s rules, num
erical solution to differential equations, E

uler,
R

anga kutta m
ethods.

U
n

it – V
III

L
ap

lace Tran
sfo

rm
s

Laplace transform
s of som

e standard functions, linear property, shifting theorem
s,

change of scale property, m
ultiplication by pow

ers of t, division by t.
Inverse Laplace Transform

s - S
hifting property, finding inverse laplace by partial

fractions, m
ultiplication by pow

ers of s, division by s.
A

pplications of laplace transform
s for solving ordinary differential equations.

M
athem

atical M
odelling in B

iotechnology.

T
E

X
T

 B
O

O
K

S
:

1.
A

 Text B
ook of E

ngineering M
athem

atics V
olum

e-II, 2005 T,K
.V

.Iyengar,
B

.K
rishna G

andhi and others, S
. C

hand and C
om

pany.
2.

E
ngineering M

athem
atics, B

.V
.R

am
ana, Tata M

cG
raw

-H
ill 2003.

R
E

F
E

R
E

N
C

E
S

:

1.
E

n
g

in
e

e
rin

g
 M

a
th

e
m

a
tics-II, 2

0
0

2
, P

.N
a

g
e

sw
a

ra
 R

a
o

, Y
.N

a
rsim

h
u

lu
,

P
rabhakara R

ao.
2.

E
ngineering M

athem
atics, S

.K
.V.S

. S
ri R

am
a C

hary, M
.B

hujanga R
ao, S

hankar,
B

.S
.P

ublications 2000.
3.

A
dvanced E

ngineering M
athem

atics (eighth edition), E
rw

in K
reyszig, John

W
iley &

 S
ons (A

S
IA

) P
vt. Ltd.2001.

4.
A

dvanced E
ngineering P

eter V.O
’N

eil T
hom

son B
rooks/C

ole.
5.

A
d

va
n

ce
d

 E
n

g
in

e
e

rin
g

 M
a

th
e

m
a

tics, M
e

rle
 C

.P
o

tte
r, J.L

.G
o

ld
b

e
rg

, E
.F.

A
rbufadel, /oxford U

niversity P
ress. T

hird E
dition 2005.

6.
N

um
erical M

ethods: V
 N

 V
edam

urthy, Iyengar N
 C

h N
 V

ikas P
ub. R

eprint
2005.

7.
N

um
erical M

ethods: S
.A

rum
ugam

 &
 others. S

citech P
ub.

8.
E

lem
entary N

um
erical A

nalysis: A
n A

lgorithm
ic A

pproach: S
.D

.C
onte and

C
arl.D

.E
.B

oor, Tata M
ac-G

raw
 H

ill
9.

Introductory M
ethods of N

um
erical A

nalysis: S
.S

.S
astry, P

rentice H
all of India,

P
vt Ltd.,

JA
W
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A

L
 N

E
H

R
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L
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G
IC

A
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N

IV
E

R
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H
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R
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T
05483) P

R
O

C
E

S
S

 E
N

G
IN

E
E

R
IN

G
 P

R
IN

C
IP

L
E

S

U
N

IT
-I

A
pplication of E

ngineering principles in biotech Industries-Introduction to unit
operations and unit processes–application of transport phenom

enon principles
(m

om
entum

, m
ass and heat transfer) in bioprocessing.

U
N

IT
-II

U
nits and dim

ensions, basic quantities and derived units. C
onversion of units.

C
oncept of m

ass and force, definition of gc  and its utility. V
arious equations of state

including ideal gas law
 to evaluate P

-V.T
 data, their application in process calculations

by solving som
e num

erical problem
s.

U
N

IT
-III

F
luid m

echanics- P
roperties of fluids, fluid statics, energy balance in fluid flow

 through
pipes and condunits, B

ernoulli’s equation and its application, calculation of pow
er

required for pum
ping fluids. E

xam
ples from

 bioprocessing system
s .

U
N

IT
-IV

R
heology of fluids - N

ew
ton’s law

 of viscosity. C
oncept of N

ew
tonian and non-

N
e

w
to

n
ia

n
 flu

id
s- D

iffe
re

n
t typ

e
s o

f n
o

n
-N

e
w

to
n

ia
n

 flu
id

s w
ith

 e
xa

m
p

le
s in

bioprocessing. M
easurem

ent of viscosity using extrusion rheom
eter, plate and cone

viscom
eter, coaxial cylinder viscom

eter etc.
U

N
IT

-V
F

low
 through pipes, average velocity, flow

 regim
es, boundary layer concept. Lam

inar
and turbulent flow

 – characterization by R
eynold’s num

ber, pressure drop due to
skin friction and form

 friction, friction factor chart, H
agen -P

oiseuille equation. B
rief

introduction to flow
 of com

pressible fluids.

U
N

IT
-V

I
F

low
 past im

m
ersed bodies: D

efinition of drag and drag coefficient. F
riction in flow

through beds of solids, derivation of friction factor equations and pressure drop
expressions. Introduction of the concept of packed beds. M

otion of particles through
fluids, term

inal velocity, concept of fluidization, m
echanism

 of fluidization, fluidized
beds and pressure drop in fluidized beds. C

orrelating the concept of packed beds
and fluidized beds w

ith im
m

obilized bioreactors.

U
N

IT
-V

II
F

low
 m

easuring and m
onitoring system

s- valves, bends, elbow
s, prevention of leaks,

m
echanical seals, stuffing box. F

low
 m

easuring devices-m
anom

eters, orifice m
eter,

venture m
eter and rotam

eter.
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U
N

IT
-V

III
F

luid transportation m
achinery: D

ifferent types of pum
ps, positive displacem

ent
pum

ps, reciprocating pum
ps, diaphragm

 pum
ps, peristaltic pum

ps. C
alculation of

pum
p horse pow

er.

T
E

X
T

 B
O

O
K

S
:

1.
Introduction to B

iochem
ical E

ngineering, D
.G

.R
ao, Tata M

c H
ill (2005)

2.
B

io-process E
ngineering P

rinciples, P
auline M

.D
oran. A

cadem
ic press (1995)

R
E

F
E

R
E

N
C

E
S

:

1.
U

nit operations of chem
ical engineering,M

c C
abe, W

.L, S
m

ith J.C
., and H

arriot,
P., M

c-G
raw

 H
ill, 3 rd E

d. (1993).

2.
“Technical aspects of the rheological properties of m

icrobial cultures“, - C
harles,

M
 (1978) in A

dvanm
ces in B

iochem
ical E

ngineering, G
hose, T.K

., F
iechter, A

and B
lakebrough, N

.(E
ds), S

pinger-V
erlag, B

erlin, pp. 1-62

3.
N

on-N
ew

tonian F
low

 and H
eat Transfer, S

kelland, A
.H

.P. (1967), John W
iley

and S
ons, Inc., N

ew
york, 27-49.

4.
U

nit operation in F
ood processing, E

arle, R
.L. (1996) P

ergam
on P

ress, O
xford,

P
P. 212-282.
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N

G
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R
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G
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O
R

K
S

H
O

P
 P

R
A

C
T

IC
E

S
Y

L
L

A
B

U
S

1.
T

R
A

D
E

S
 F

O
R

 E
X

E
R

C
IS

E
S

:
(A

ny seven trades from
 the follow

ing w
ith m

inim
um

 of three sim
ple exercises

in each trade and also study of Tools used).

1.
C

arpentry
2.

F
itting

3.
Tin-S

m
ithy and D

evelopm
ent of jobs carried out and soldering.

4.
B

lack S
m

ithy
5.

H
ouse-w

iring

6.
F

oundry
7.

P
lum

bing.

8.
IT

 W
orkshop-I

9.
IT

 w
orkshop-II

II
T

R
A

D
E

S
 F

O
R

 D
E

M
O

N
S

T
R

A
T

IO
N

 &
 E

X
P

O
S

U
R

E
:

1.
D

em
onstration of pow

er tools – P
neum

atic Tools, E
lectrical Tools

2.
W

elding - A
R

C
 W

elding/G
as W

elding/P
lasm

a W
elding

3.
M

achine S
hop

4.
M

etal C
utting - H

acksaw
, P

ow
er S

aw
, G

as C
utting, A

rc C
utting.

O
b

jective  : T
he objective of this subject is to provide the basic concepts about

different m
anufacturing processes and also study of hardw

are used in IT
 industry.

T
he tools used are dem

onstration and sim
ple exercises are given.

Q
u

estio
n

 P
ap

er p
attern

 :
Lab record tools, procedure of usage etc. any tw

o trades in end exam
ination.
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R
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  B
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. B
.T.

T
  P

 C
0  3  4

(C
S

05144) C
O

M
P

U
T

E
R

 P
R

O
G

R
A

M
M

IN
G

 L
A

B

1.
W

rite a C
 program

 to evaluates the follow
ing algebraic expressions after reading

necessary values from
 the user:

a)
ax+

b/ax-b

b)
2.5 log x +

 cos 32 0  + | x 2 –y 2 | + v 2xy

c)
1/α √√ √√√2π

 e- (x-m
/ √√ √√√2 σ

) 2

2.
W

rite a C
 program

  for the follow
ing

a)
P

rinting three given integers in ascending order

b)
S

um
 of 1 + 2+ 3 +  _ _ _ _ _ n

c)
1 + x 2/2! + x 2/ 4!+ _ _ _ _ _ upto ten term

s

d)
x +x 3/3! + x 5/5!+ _ _ _ _ _  upto 7 th digit accuracy

e)
R

ead x and com
pute  Y

 =1 for  x > 0

Y
=0 for x = 0

        Y
= -1 for x<0

3.
W

rite C
 program

 using  F
O

R
  statem

ent to find the follow
ing from

 a given set
of 20 integers.

i)  Total num
ber of even integers.

ii) Total num
ber of odd integers.

iii) S
um

 of all even integers.
iv) S

um
 of all odd integers.

4.
W

rite a C
 program

 to obtain the product of tw
o m

atrices A
 of size (3X

3) and B
of  size (3X

2).    T
he resultant m

atrix C
 is to be printed out along w

ith A
 and B

.
A

ssum
e suitable values for A

 &
 B

.

5.
U

sing sw
itch-case statem

ent, w
rite a C

 program
 that takes tw

o operands and
one operator from

 the user, perform
s the operation and then prints the answ

er.
(consider operators +

,-,/,* and %
).

6.
W

rite C
 procedures to add, subtract, m

ultiply and divide tw
o com

plex num
bers

(x+
iy) and   (a+

ib).  A
lso w

rite the m
ain program

 that uses these procedures.

7.
T

he total distance traveled by vehicle in ‘t’ seconds is given by distance =
ut+1/2at 2  w

here ‘u’ and ‘a’ are the initial velocity (m
/sec.) and acceleration

(m
/sec 2).   W

rite C
  program

 to find the distance traveled at regular intervals of
tim

e given the values of  ‘u’ and ‘a’.  T
he program

 should provide the  flexibility
to the user to select his ow

n tim
e intervals and repeat the calculations for

different values of ‘u’ and ‘a’.

8.
 A

 cloth show
 room

 has announced the follow
ing seasonal discounts on

purchase of item
s.

D
iscount (P

ercentage)

A
m

ount
M

ill C
loth

H
andloom

 item
s

1-100
-

5.0

101-200
5.0

7.5

201-300
7.5

10.0

A
bove 300

10.0
15.0

P
U

R
C

H
A

S
E

W
rite a C

 program
 using S

w
itch and If statem

ents to com
plete the net am

ount
to  be paid by a custom

er.

9.
G

iven a num
ber, w

rite a C
 program

 using w
hile loop to reverse the digits of the

num
ber. E

xam
ple 1234 to be w

ritten as 4321.

10.
T

he F
ibonacci sequence of num

bers is 1,1,2,3,5,8…
 based on the recurrence

relation
f(n) =

 f (n-1) +
 f (n-2) for n>

2.
W

rite a C
 program

 using do-w
hile to calculate and print the first n fibonacci

num
bers.

11.
W

rite C
 program

s to print the follow
ing outputs using F

or loop.

12
2

3
3

3
4

4
4

4
5

5
5

5
5

1
2

2
3

3
3

4
4

4
4

5
5

5
5

5

12.
W

rite a C
 program

 to extract a portion of a character string and print the
extracted string. A

ssum
e that m

 characters are extracted starting w
ith the nth

character.

13.
A

 M
aruthi C

ar dealer m
aintains a record of sales of various vehicles in the

follow
ing form

:

V
eh

icle typ
e

M
o

n
th

 o
f

S
ales

P
rice (R

s).

M
aruthi – 800

02/87
75,000

M
aruthi – D

X
07/87

95,000
G

ypsy
04/88

1,10,000
M

aruthi V
an

08/88
85,000
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W
rite a C

 program
 to read this data into a table of strings and output the

details  of  a particular vehicle sold during a specified period.  T
he program

should  request the user to input the vehicle type and the period (S
tarting

m
onth &

 ending m
onth).

14.
W

rite a function that w
ill scan a character string passed as an argum

ent and
covert  all low

er case characters into their upper case equivalents.

15.
Im

plem
ent the follow

ing data structures using A
rrays

i) S
tacks             ii) Linear Q

ueues
iii) C

ircular queues

16.
Im

plem
ent binary search tree using linked list and perform

 the follow
ing

operations.
 i) Insertion      ii) D

eletion     iii) Inorder Traversal iv) P
reorder Traversal

v) P
ost O

rder Traversal.

17.
S

ingly linked list and doubly linked lists
i) Insertion         ii) D

eletion
iii) Lookup

18.
i) Im

plem
ent stack using singly linked list.

ii) Im
plem

ent queue using singly linked list.

19.
Im

plem
ent the follow

ing sorting techniques.
i) B

ubble sort       ii) Insertion S
ort     iii) Q

uick S
ort     iv) H

eap S
ort.

20.
Im

plem
ent the follow

ing searching m
ethod.

 i) S
equential S

earch
ii) B

inary S
earch

21.
i) C

onversion of Infix expression to P
ostfix notation.

ii) S
im

ple expression evaluator, that can handle +
,-,/ and *.

22.
Im

plem
ent the algorithm

s for the follow
ing iterative m

ethods using C
 to find

one root  of the equation

9x1 +
2x2 +

4x3 =0

x1 +10x2 +4x3  = 6

2x1 -4x2 +10x3  = -15.

23.
W

rite C
om

puter program
s to im

plem
ent the Lagrange interpolation and N

ew
ton-

G
regory forw

ard interpolation.

24.
Im

plem
ent in ‘C

’ the linear regression and polynom
ial regression algorithm

s.

25.
Im

plem
ent Traezoidal and S

im
pson m

ethods.
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0  3  4
(EE05067) BASIC ELECTRICAL & ELECTRO

NICS ENG
INEERING

 LAB.

1)
P

o
w

e
r m

e
a

su
re

m
e

n
t in

 3
 p

h
a

se
 syste

m
s u

sin
g

 tw
o

-w
a

ttm
e

te
r m

e
th

o
d

(star connected)

2)
V

erification of kirchoff’s law
s

3)
M

easurem
ent of choke coil param

eters using 3 voltm
eter &

 3 am
m

eter m
ethod.

4)
M

agnetization characteristics of a dc shunt m
achine, determ

ination of critical
field resistance and critical speed.

5)
O

pen circuit and S
hortest C

ircuit on any 1 phase transform
er.

6)
Load test on 1-phase transform

er.

7)
R

egulation of 3 phase synchronous generator using O
C

 and S
C

 test.

8)
B

rake test on 3 phase squirrel cage induction m
otor.

9)
C

alibration and testing of single phase energy m
eter.

10)
C

alibration of dynam
om

eter type pow
er factor m

eter.

11)
C

alibration of P
M

M
C

 am
m

eter and voltm
eter crom

pton D
C

 potentio m
eter.

12)
P

N
 junction diode characteristics

a) forw
ard bias

b) reverse bias

13)
Z

ener diode characteristics

14)
Transistor C

E
 characteristics (Input and O

utput)

15)
R

ectifier w
ithout filters (F

ull w
ave &

 H
alf w

ave)

16)
U

JT
 characteristics

17)
F

E
T

 characteristics

18)
S

tudy of C
R

O

19)
C

E
 am

plifier

20)
C

lass A
 A

m
plifier

21)
R

C
 P

hase shift O
scillator

22)
S

tudy of logic gates using IC
S

.



2005-2006
2005-2006

12
C

:\d
a

ta
\s

k
\b

.te
k

\b
.t.\1

.p
m

5

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

I Y
ear B

-T
E

C
H

 B
.T.

T
 P

 C
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(H
S 05232)  EN

G
LISH

 LA
N

G
U

A
G

E C
O

M
M

U
N

IC
ATIO

N
 SK

ILLS LA
B

T
he language Lab focuses com

puter-aided m
ulti-m

edia instruction and language
acquisition to achieve the follow

ing targets :
•

To expose the students to a variety of self-instructional, learner-friendly m
odes

of language learning.
•

To help the students cultivate the habit of reading passages from
 the com

puter
m

onitor, thus providing them
 w

ith the required facility to face com
puter-based

com
petitive exam

s such G
R

E
, T

O
E

F
L, G

M
A

T
 etc.

•
To enable them

 to learn better pronunciation through stress on w
ord accent,

intonation, and rhythm
.

•
To train them

 to use language effectively to face interview
s, group discussions,

public speaking.
•

To initiate them
 into greater use of the com

puter in resum
e preparation,

report w
riting, form

at-m
aking etc.

H
ow

ever, depending upon the available infrastructure and budget, the above
targets can also be achieved by procuring the m

inim
um

 required equipm
ent

suggested for the establishm
ent of a C

onventional Lab the details of w
hich

are given below
. T

he lab should cater to the needs of the students to build
up their confidence to help them

 develop leadership qualities through their
com

m
unicative com

petence.
S

Y
L

L
A

B
U

S
 :

T
he follow

ing course content is prescribed for the E
nglish Language Laboratory

P
ractice :

1.
Introduction to P

honetics.
2.

Introduction to V
ow

els and C
onsonants and associated P

honetic sym
bols.

3.
Introduction to A

ccent, Intonation and R
hythm

.
4.

S
ituational D

ialogues / R
ole P

lay.
5.

P
ublic S

peaking.
6.

D
ebate

7.
G

roup discussions
8.

F
acing  Interview

s
9.

R
esum

e preparation
10.

e-correspondence
M

in
im

u
m

 R
eq

u
irem

en
t :

•
C

om
puter aided m

ulti m
edia language lab w

ith 30 system
s w

ith LA
N

 facility.
•

C
onventional Language Lab. w

ith audio and video system
s, speakers, head

phones and a teacher console to accom
m

odate 30 students.

S
u

g
g

ested
 S

o
ftw

are :

•
C

am
bridge A

dvanced Learners’ D
ictionary w

ith exercises

•
T

he R
osetta S

tone E
nglish Library

•
C

larity P
ronunciation P

ow
er

•
M

astering E
nglish in V

ocabulary, G
ram

m
ar, S

pellings, C
om

position

•
D

orling K
indersley series of G

ram
m

ar, P
unctuation, C

om
position etc.

•
Language in U

se, F
oundation B

ooks P
vt Ltd

•
Learning to S

peak E
nglish  -  4 C

D
s

•
M

icrosoft E
ncarta

•
M

urphy’s E
nglish G

ram
m

ar, C
am

bridge

•
Tim

e series of IQ
 Test, B

rain-teasers, A
ptitude Test etc.

•
E

n
g

lish
 in

 M
in

d
, H

e
rb

e
rt P

u
ch

ta
 a

n
d

 Je
ff S

tra
n

ks w
ith

 M
e

re
d

ith
Levy,C

am
bridge.

B
O

O
K

S
 S

U
G

G
E

S
T

E
D

 F
O

R
 E

N
G

L
IS

H
 L

A
B

 :

1.
D

eveloping C
om

m
unication S

kills by K
rishna M

ohan &
 M

eera B
enerji

(M
acm

illan)

2.
S

peaking E
nglish E

ffectively by K
rishna M

ohan &
 N

P
 S

ingh (M
acm

illan)

3.
B

etter E
nglish P

ronunciation by JD
O

 C
onnor (U

B
S

 – C
am

bridge)

4.
O

xford P
ractice G

ram
m

ar w
ith A

nsw
ers, John E

astw
ood, O

xford

5.
H

andbook of E
nglish G

ram
m

ar and U
sage, M

ark Lester and Larry B
eason,

Tata M
cG

raw
-H

ill

6.
A

 text book of E
nglish P

honetics for Indian S
tudents by T.B

alasubram
anian

(M
acm

illan)

7.
Lingua T

O
E

F
L C

B
T

 Insider, by D
ream

tech

8.
T

O
E

F
L &

 G
R

E
( K

A
P

LA
N

, A
A

R
C

O
 &

 B
A

R
R

O
N

S
, U

S
A

, C
racking G

R
E

 by
C

LIF
F

S
)

9.
E

nglish S
kills for Technical S

tudents, W
B

S
C

T
E

 w
ith B

ritish C
ouncil, O

L

10.
A

 H
andbook of E

nglish for C
om

petitive E
xam

inations, by B
 S

hyam
ala R

ao,
B

lakie B
ooks, C

hennai.

D
IS

T
R

IB
U

T
IO

N
 A

N
D

 W
E

IG
H

TA
G

E
 O

F
 M

A
R

K
S

 :

E
N

G
LIS

H
 LA

N
G

U
A

G
E

 LA
B

O
R

A
T

O
R

Y
 P

R
A

C
T

IC
E

1.
T

he practical exam
inations for the E

nglish Language Laboratory practice
shall be conducted as per the U

niversity norm
s prescribed for the core

engineering practical  sessions.

2.
F

or the E
nglish Language lab sessions, there shall be a continuous evaluation

during the year for 25 sessional m
arks and 50 E

nd E
xam

ination m
arks. O

f
the 25 m

arks, 15 m
arks shall be aw

arded for day-to-day w
ork and 10 m

arks
to be aw

arded by conducting Internal Lab Test(s). T
he E

nd E
xam

ination
shall be conducted by the teacher concerned w

ith the help of another m
em

ber
of the staff of the sam

e departm
ent of the sam

e institution.
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R
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G
 P

R
A

C
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A

B

U
nit –I : Introduction to engineering graphics – construction of ellipse, parabola and

hyperbola – cylindrical curves.

U
nit – II : O

rthographic projections of points, lines and planes – axis inclined to one

planes and inclined to both the planes.

U
nit – III : O

rthographic projections of solids : cylinder, cone, prism
, pyram

id and

sphere positions and axis inclined to both the planes.

U
nit – IV

: Isom
eric projections of lines, planes and sim

ple solids

U
nit – V

: C
onversion of orthographic view

s into isom
etric view

s and vice-versa.

T
E

X
T

 B
O

O
K

S
 :

1. E
ngineering graphics

K
.L.N

arayana &
 P.K

annayya

2. E
ngineering draw

ings
N

.D
.B

hatt

*_*_*
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E
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H
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.T. (I S
em

ester)
T

 P
 C

4+1  0  4
(B

T
05080) B

IO
C

H
E

M
IS

T
R

Y
U

nit I: C
arbohydrate S

tructure &
 Function

S
tructure and properties of M

ono, D
i, O

ligo &
 polysaccharides, com

plex carbohydrates,
C

onfirm
ation of pyranose &

 furanose ring, glycosidic bond, G
lycogen, starch &

 dextran;
as m

obilizable stores of glucose. cellulose, glycoproteins, glycosam
inoglycans &

 lectins;
structure and function.
U

N
IT II: C

arbohydrate M
etabolism

G
lycolysis, G

lucogenesis, G
lycogenolysis, G

luconeogenesis, E
D

 P
athw

ay, P
entoses

phosphate shunt &
 TC

A
 cycle

U
N

IT III: B
ioenergetics

R
espiratory chain, A

erobic and anaerobic respiration; Ferm
entation.

U
N

IT IV
: P

roteins &
 A

m
ino A

cids M
etabolism

 -I
N

itrogen B
alance, A

m
ino acids as building blocks of proteins; P

rotein structure, folding &
function, N

2  C
ycle, reductive am

ination &
 transam

ination &
U

rea cycle.
U

N
IT V

: P
roteins &

 A
m

ino A
cids M

etabolism
 -II

S
ynthesis of am

ino acids - G
lutam

ate pathw
ay; S

erine pathw
ay; shikim

ate pathw
ay for

the production of arom
atic am

ino acids.
U

nit V
I: Lipids &

 Their M
etabolism

C
lassifications, S

tructures and roles of fatty acids; fatty acid breakdow
n; fatty acid synthesis;

synthesis and m
etabolism

 of triglycerols, cholesterol structure and function. Lipoproteins
– classification &

 function.
U

N
IT V

II: Interm
ediary M

etabolism
Interconnection of pathw

ays &
 m

etabolic regulation
U

N
IT V

III: P
hotosynthesis

B
acterial &

 P
lant photosynthesis; oxygenic and anoxygenic photosynthesis; chlorophyll

as trapper of solar energy, photosynthetic reaction centres, H
ill reaction, P

S
 I &

 P
S

 II,
P

hotophosphorylation - cyclic &
 non-cyclic; D

ark reaction &
 C

O
2  fixation.

TE
X

T B
O

O
K

S
:

1.
 Lehninger A

.L, N
elson O

.’L, M
.M

. C
ox, P

rinciples of B
iochem

istry, C
B

S
P

ublications, 1993. ,
2.

Fundam
entals of B

iochem
istry J.L. Jain S

. C
hand P

ublishers
R

E
FE

R
E

N
C

E
S

:
1.

Voet D
, V

oet J. G
, B

iochem
istry, S

econd E
dition, John C

 W
iley and S

ons,
1994.

2.
S

tryer L, B
iochem

istry, Fourth edition, 1994.
3.

B
iochem

istry by K
. M

athew
s, K

.E
. Van H

olde, K
evin G

 A
hern, P

earson education.
4.

P
rotein’s S

tructure and function. D
aviel W

hitford John W
iley P

ublications.
5.

B
iochem

istry by cristopher K
.M

athew
s, K

.E
.Van H

olde, P
earsons education.
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E

R
S
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Y

H
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D
E

R
A

B
A

D

II Y
ear B

-T
E

C
H

 B
.T. I-S

E
M

T
 P

 C

4+1  0  4
(B

T
05079) B

IO
 C

H
E

M
IC

A
L

 T
H

E
R

M
O

D
Y

N
A

M
IC

S

U
N

IT
 I: B

A
S

IC
 C

O
N

C
E

P
T

S
 IN

 E
N

G
IN

E
E

R
IN

G
 T

H
E

R
M

O
D

Y
N

A
M

IC
S

F
irst and S

econd law
 of therm

odynam
ics; C

alculation of W
ork, energy and prop-

erty changes in reversible processes, T
herm

odynam
ics of flow

 processes; P
ow

er
cycles and refrigeration cycles

U
N

IT
 II: T

H
E

R
M

O
D

Y
N

A
M

IC
 P

R
O

P
E

R
T

IE
S

 O
F

 F
L

U
ID

S
-I

V
olum

etric properties of gases exhibiting non-ideal behaviour; R
esidual properties

U
N

IT
 III: T

H
E

R
M

O
D

Y
N

A
M

IC
 P

R
O

P
E

R
T

IE
S

 O
F

 F
L

U
ID

S
-II

E
stim

ation of therm
odynam

ic properties using equations of state; m
axw

ell relation-
ships and their applications; C

alculation of flow
 processes based on actual prop-

erty changes

U
N

IT
 IV

: S
O

L
U

T
IO

N
 T

H
E

R
M

O
D

Y
N

A
M

IC
S

P
artial m

olar properties; concepts of chem
ical potential and fugacity Ideal non ideal

solutions; G
ibbs D

uhem
 equation; E

xcess properties of m
ixtures; A

ctivity C
oeffi-

cient - com
position m

odels

U
N

IT
 V

: P
H

A
S

E
 E

Q
U

IL
IB

R
IA

C
riteria for phase equilibria; V

apour-liquid equilibrium
 calculations for binary m

ix-
tures, liquid -Liquid equilibria and S

olid-liquid equilibria

U
N

IT
 V

I: C
H

E
M

IC
A

L
 R

E
A

C
T

IO
N

 E
Q

U
IL

IB
R

IA
E

quilibrium
 criteria for hom

ogeneous chem
ical reactions; E

valuation of equilibrium
constant and effect of pressure and tem

perature on equilibrium
 constant; C

alcula-
tion of equilibrium

 conversions and yields for single and m
ultiple chem

ical reac-
tions

U
N

IT
 V

II: B
IO

C
H

E
M

IC
A

L
 T

H
E

R
M

0D
Y

N
A

M
IC

S
-I

E
nergetics of M

etabolic P
athw

ays; E
nergy C

oupling (A
T

P
 &

 N
A

D
H

); S
toichiom

etry
and energetic analysis of C

ell G
row

th and P
roduct F

orm
ation- elem

ental B
alances,

D
egree of reduction concepts; available -electron balances; yield coefficients;

U
N

IT
 V

III: B
IO

C
H

E
M

IC
A

L
 T

H
E

R
M

0D
Y

N
A

M
IC

S
-II

O
xygen consum

ption and heat evolution in aerobic cultures; therm
odynam

ic effi-
ciency of grow

th

T
E

X
T

 B
O

O
K

S
 :

1.
J M

.S
m

ith,H
.C

.V
an N

ess and M
.M

.A
bbott. Introduction to C

hem
ical E

ngineer-
ing T

herm
odynam

ics M
cG

raw
 H

ill
2.

J.A
. R

oels, K
inetics and E

nergetics in B
iotechnology, E

lsevier, 1983

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

II Y
ear B

-T
E

C
H

 B
.T. I-S

E
M

T
 P

 C

4+1  0  4

(B
T

05113) C
E

L
L

 B
IO

L
O

G
Y

U
n

it I: C
ell stru

ctu
re an

d
 fu

n
ctio

n

D
iscovery of cells; B

asic properties of cells; C
ell theory; C

ell com
plexity; D

ifferent

classes of cells; P
rokaryotic &

 E
ukaryotic system

, P
rokaryotic &

 E
ukaryotic cells;

U
n

it II: C
h

em
istry o

f th
e cell

Im
portance of carbon and w

ater; P
lasm

a m
em

brane- structure and function; C
yto-

plasm
 &

 C
ytoskeleton; M

icrotubules, m
icrofilam

ents &
 interm

ediate filam
ents.

U
n

it III: In
tracellu

lar C
o

m
p

artm
en

ts

S
tructure and functions of N

ucleus, E
ndoplasm

ic R
eticulum

, G
olgi C

om
plex, Lyso-

som
es, P

eroxisom
es, C

hloroplast &
 M

itochondria. P
rotein G

lycosylation, S
orting

and Transport.

U
n

it IV
: Tran

sp
o

rt acro
ss C

ell M
em

b
ran

es

P
assive and A

ctive Transport, P
erm

eases, N
a +/K

+ P
um

p, A
T

P
ase pum

ps, Lyso-

som
al &

 V
acuolar m

em
brane A

T
P

 dependent P
roton P

um
ps, C

o-Transport S
ym

port,

A
ntiport, Transport into P

rokaryotic C
ells, E

ndocytosis and E
xocytosis.

U
n

it V
: C

ell d
ivisio

n

O
verview

 of the C
ell C

ycle, Interphase, M
itosis, M

eiosis and C
ytokinesis. A

nim
al

C
ell &

 Yeast C
ell D

ivision, C
ell C

ycle C
ontrol &

 C
heckpoints.

U
n

it V
I: C

ell d
ifferen

tiatio
n

G
eneral C

haracteristics of C
ell D

ifferentiation, H
istorical events in C

ell differentia-

tion, C
ytoplasm

ic determ
inants, N

ucleoplasm
ic Interactions; S

tem
 C

ell differentia-

tion and its B
iological Im

portance.

U
n

it V
II: R

ecep
to

rs

C
ytosolic, N

uclear &
 M

em
brane bound receptors, E

xam
ples and types of recep-

tors; C
hem

o receptors of B
acteria (A

ttractants &
 R

epellents)
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U
n

it V
III: S

ig
n

al Tran
sd

u
ctio

n

C
oncept of S

econdary m
essengers, cA

M
P, cG

M
P, P

rotein K
inases, G

 P
roteins,

S
teroid / P

eptide horm
one regulation &

 Tissue specific regulation.

T
E

X
T

 B
O

O
K

S
:

1)
T

he C
ell by C

ooper.

2)
C

ell and M
olecular biology – D

e R
obertis and D

e R
obertis (1998) W

averly

 P
vt. Ltd.

R
eferen

ces:

1)
C

ell &
 M

olecular B
iology by G

erald K
arp (2 nd E

d.) W
iley publishers.

2)
T

he W
orld of the cell by B

ecker, R
eece, P

oenie (3 rd edition) B
enjam

in

P
ublishers.

3)
M

olecular B
iology of the cell by B

ruce A
lberts.

4)
T

he biochem
istry of C

ell S
ignalling-E

rnst J.M
.H

elm
reich. O

xford P
ress.

5)
T

h
e

 w
o

rld
 o

f C
e

ll. 5
th

 e
d

itio
n

- B
e

cke
r, K

le
in

sm
ith

, H
a

rd
e

n
,-P

e
a

rso
n

P
ublishers.

6)
C

ell &
 M

olecular B
iology by P

hillip S
heeler and D

onald E
.B

lanchi 3 rd edition

John W
iley &

sons

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
II Y

ear B
-T

E
C

H
 B

.T. I-S
E

M
T

 P
 C

4+1  0  4

(B
T

05276) G
E

N
E

T
IC

S

U
n

it I: P
h

ysical B
asis o

f H
ered

ity
B

asic law
s of inheritance m

ono-hybrid, dihybrid and tri-hybrid ratios, M
odification

of M
endel’s ratios due to gene interaction. M

ultiple factors of inheritance. G
enes

and environm
ent, identification of the genetic m

aterials - classical experim
ents.

H
ershey C

hase, A
very M

cLeod etc,

U
n

it II: O
rg

an
izatio

n
 o

f G
en

etic m
aterial

P
acking of D

N
A

, organization of genetic m
aterial in prokaryotes, E

ukaryotes. E
u-

chrom
atin and H

eterochrom
atin organization of N

ucleosom
es.

U
n

it III: L
in

kag
e &

 R
eco

m
b

in
atio

n
C

hrom
osom

al inheritance, the concept of linkage, cytological basis of crossing over.
M

echanism
 of recom

bination, Transduction phenom
ena, M

ethods of transduction,
G

eneralized, S
pecialized &

 A
bortive transduction, B

acteriophages - lytic &
 lysogenic

life cycle D
iscovery, D

etection, M
olecular m

echanism
s of transform

ation, transfor-
m

ation m
ethods. B

acterial conjugation.

U
n

it IV
: M

ap
p

in
g

Tw
o point and three point testcrosses and gene m

apping. M
apping of genes by

tetrad analysis by m
itotic crossing over.

U
n

it V
: C

h
ro

m
o

so
m

e S
tru

ctu
re, O

rg
an

izatio
n

 &
 A

b
erratio

n
s

C
hrom

osom
e m

orphology, classification, karyotying. S
pecial chrom

osom
e, chro-

m
osom

e aberrations, origins, types and cytogenetic effects.

U
n

it V
I: S

ex D
eterm

in
atio

n
 in

 P
ro

karyo
tes an

d
 E

u
karyo

tes
M

echanism
 of sex determ

ination in insect (F
ruit fly) and plants (M

elandrium
), S

ex
factors in bacteria, F

 and H
F

r transfer, m
echanism

 of transfer.

U
n

it V
II: S

ex D
eterm

in
atio

n
 in

 H
u

m
an

s
S

ex differentiation and developm
ents in hum

ans, D
osage com

pensation, M
aryleons

hypothesis, S
ex linked disorders in hum

an beings – H
aem

ophilia, F
ragile-x sndrom

e,
D

ow
n’s syndrom

e

U
n

it V
III: E

xtra C
h

ro
m

o
so

m
al In

h
eritan

ce
Introduction to extra chrom

osom
al inheritance, exam

ples of extra chrom
osom

al
inheritance. P

etite phenotypes in yeast. U
niparental inheritance in algae.



2005-2006
2005-2006

16
C

:\d
a

ta
\s

k
\b

.te
k

\b
.t.\1

.p
m

5

T
E

X
T

 B
O

O
K

S
1.

 P
rinciples of G

enetics, G
ardner E

J, S
nustad D

P, 2002
2.

G
enetics by S

trickberger.

R
E

F
E

R
E

N
C

E
S

:

1.
 G

enetics, G
oodenough U

, H
old International 1985

2.
G

enetics by G
riffith.

3.
G

enetics by B
rookes.

4.
E

ssentials of G
enetics (In genom

ics prospective), H
artw

ell, 2003
5.

P
rinciples of genetics-R

obert H
.Tam

arin, Tata M
cG

raw
 H

ill.
6.

G
e

n
e

tics fro
m

 G
e

n
e

s to
 G

e
n

o
m

e
s-L

e
la

n
d

 H
.H

a
rtw

e
ll, L

e
ro

y H
o

o
d

,
M

c G
raw

 H
ill.

7.
C

oncepts of G
enetics- V

ii edition-W
iliam

 S
.K

lug, M
ichael R

. C
um

m
ings.
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U
n

it I: In
tro

d
u

ctio
n

 to
 m

icro
b

io
lo

g
y

1.
D

iscovery of m
icroorganism

s; T
heory of spontaneous generation, G

erm
 theory

of diseases; M
ajor contribution and events in the field of M

icrobiology. S
cope

and relevance of m
icrobiology.

2.
Identification of M

icroorganism
s - A

 general account. M
icrodiversity

U
n

it II: M
ajo

r g
ro

u
p

s o
f M

icro
o

rg
an

ism
s.

1.
G

eneral characteristics of B
acteria, A

rchaea and E
ubacteria. D

iversity classi-
fication of W

oese et al. T
hree dom

ains of life. F
ive - kingdom

 system
 of

W
hittaker.

2.
C

lassification system
s - P

hylogenetic, P
henetic, Taxonom

ic ranks, M
ajor char-

acteristics used in Taxonom
y - M

orphological, P
hysiological, ecological, B

io-
chem

ical, Im
m

unological, G
enetical and M

olecular.

U
n

it III: In
tro

d
u

ctio
n

 to
 V

iru
ses

V
irus properties, S

tructure of V
iruses; A

nim
al V

irology; P
lant V

irology; V
iruses

of A
rthropods, bacteria and other low

er organism
s; and classification of vi-

ruses (B
acterial, plant and anim

al replication w
ith 1 exam

ple each) and A
ppli-

cations of V
irology in B

iotech Industry,

U
n

it IV
: R

ep
licatio

n
 o

f V
iru

ses
V

iral R
eplication, B

acterial, plant and anim
al replication w

ith 1 exam
ple each

( in case of anim
al viruses the teaching should include the exam

ples of D
N

A
and R

N
A

 viral replication and also of those that replicate in the cytoplasm
 and

nucleus).

U
n

it V
: Id

en
tificatio

n
, cu

ltu
rin

g
 an

d
 A

ssay o
f V

iru
ses

Identification and in vitro cultivation of viruses. A
ssay of viruses ( B

oth B
acte-

rial and anim
al viruses)

U
n

it V
I: N

u
tritio

n
, C

u
ltivatio

n
 an

d
 G

ro
w

th
 kin

etics

1.
N

utrition of m
icroorganism

s; nutritional classes of m
icrobes, M

acro and m
i-

cronutrients, their sources and physiological functions of nutrients. G
row

th
factors and their functions in m

etabolism
. A

erobic and anaerobic m
etabolism

.
2.

C
ultivation of m

icroorganism
s; C

ulture m
edia, synthetic, com

plex m
edia, so-

lidifying agents, types of m
edia -selective, differential and enrichm

ent and en-
riched m

edia, pure culture m
ethods - spread plate, pour plate and streak plate,

special techniques for cultivation of anaerobes.
3.

G
row

th of m
icroorganism

s, G
row

th curve, m
athem

atics of grow
th, m

easure-
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A
N

S
P

O
R

T
 P

H
E

N
O

M
E

N
A

 IN
 B

IO
P

R
O

C
E

S
S

U
N

IT-I : M
om

entum
 transfer:

M
om

entum
 transfer in bioprocess, com

parison w
ith other transport processes, effect of flow

properties in m
om

entum
 transfer and oxygen m

ass transfer.

U
N

IT-II: O
xygen transport-I

O
xygen transport to m

icrobial cultures- G
as liquid m

ass transfer fundam
entals, oxygen re-

quirem
ent of m

icrobial cultures. O
xygen requirem

ents of m
icrobial cultures oxygen m

ass
transfer fundam

entals. oxygen transfer and oxygen dem
and.

U
N

IT-III : O
xygen transport-II

O
xygen transfer by aeration and agitation. D

eterm
ination of oxygen m

ass transfer coeffi-
cient by various m

ethods including dynam
ic gassing out and oxygen balance m

ethods

U
N

IT-IV : M
om

entum
 transport by agitation:

P
ow

er requirem
ents and m

ixing characteristics of ungassed and gassed system
s. C

oncept
of pow

er num
ber, use of m

onographs. D
efining im

peller R
eynolds num

ber for N
ew

tonian
and non-N

ew
tonian fluids. C

oncept of aeration rate to calculate im
peller pow

er requirem
ent

of gassed system
s.

U
N

IT-V: M
ixing

M
ixing and bioreaction interactions – Flow

 regim
es w

ith and w
ithout baffles, various types of

im
pellers and m

ixing equipm
ent.

U
N

IT-VI : Scale-up
S

cale-up criteria for m
ixing equipm

ent. A
pplication of m

ixing in bioprocessing.

U
N

IT-VII : H
eat Transfer-I

Various m
odes of heat transfer, viz., conduction convection and radiation. M

echanism
 of

heat transfer by conduction, Fourier’s law
. C

onductive heat transfer through a series of
resistances.

U
N

IT-VIII : H
eat Transfer-II

A
nalogy betw

een heat, m
ass and m

om
entum

 transfer. A
pplication of heat transfer in

bioprocessisng.

TEXT B
O

O
K

S :
1.

Introduction to B
iochem

ical E
ngineering, D

.G
.R

ao, Tata M
c H

ill (2005)
2.

B
ioprocess E

ngineering P
rinciples P

aul M
. D

oran, A
cadem

ic press (1995).

R
EFER

EN
C

ES
1.

“B
iochem

ical E
ngineering fundam

entals “2nd edition by J E
 B

ailey and D
 F O

llis, M
c

G
raw

-H
ill (1986).

2.
“B

iochem
ical E

ngineering” by S
 A

iba, A
 E

 H
um

phrey and N
 M

illis, P
rentice- H

all (1978).
3.

B
io process E

ngineering : B
asic concepts” 2 nd ed., M

ichaeln L shuler and F K
argi,

P
rentice H

all of India (2003).

m
ent of m

icrobial grow
th (cell num

bers, cell m
ass), grow

th yields and the
effect of lim

iting factors continuous grow
th, chem

ostat, turbidostat, balanced
and unbalanced grow

th.

U
n

it V
II: Id

en
tificatio

n
 an

d
 P

reservatio
n

 o
f m

icro
b

es
1.

P
reservation of M

icroorganism
s; w

orking and prim
ary stock cultures - agar

slants, agar stabs, spore preparation, use of sterile soil, cryopreservation,
Iyophilisation, A

pplication and lim
itations of various m

ethods.
2.

Influence of environm
ental factors on grow

th - solutes, w
ater activity, pH

, tem
-

perature, oxygen, osm
otic pressure, radiation.

3.
C

olony characteristics, staining techniques; F
ixation, P

rinciple dyes, sim
ple

staining, differential staining spore staining, flageller straining.
4.

 B
iochem

ical tests-S
ugar ferm

entations, IM
V

IC
 tests, C

atalase production etc.

U
n

it V
III: C

o
n

tro
l o

f M
icro

o
rg

an
ism

s
1.

C
ontrol of m

icroorganism
s, Inhibition of grow

th and killing, sterilization and
disinfection, physical (m

oist and dry heat, radiation and filtration), chem
ical

agents (disinfectants,). C
haracteristics &

 m
ode of action of antim

icrobial agent.
C

lasses of disinfectants - phenol and phenolics, alcohol, halogens (C
I2 ,

C
hloram

ines, B
r2 , I2 , tinctures of iodine, iodophores), surfactants (soaps and

detergents) alkylating agents (form
aldehyde, glutaraldehyde, [3-propiolac.tone

and ethylene oxide) H
eavy m

etals. (H
g, S

ilver and copper containing com
-

pounds). F
actors affecting sterilization and disinfection. E

valuation of disin-
fectants.

2.
A

ntim
icrobial drugs - H

istory of C
hem

otherapy, and antibiotics, m
ode of action

of A
ntim

icrobial drugs (acting on C
ell w

all, P
rotein synthesis &

 N
ucleic acids),

com
m

only used A
ntim

icrobial drugs, tests to guide chem
otherapy, the effec-

tiveness of chem
otherapeutic agents.

T
E

X
T

 B
O

O
K

S
 :

1.
M

icrobiology, P
elczar M

.J. C
han E

C
S

 and K
rieg N

R
. Tata M

cG
raw

 H
ill.

2.
Introduction to M

icro B
iology a case H

istory approach 3 rd edition John. L.
Ingraham

, C
atherine A

 Iingraham
. T

hom
son P

ublications.

R
E

F
E

R
E

N
C

E
S

 :
1.

B
iology of M

icro organism
s. B

R
O

C
K

, P
rentice H

all, International Inc.
2.

G
eneral M

icrobiology. H
ons. G

.S
chlege. C

om
bridge U

niversity press.
3.

G
eneral M

icrobiology. R
oger Y

 S
tanier, M

acm
illan.

4.
G

eneral M
icrobiology. P

rescott and D
unn M

c G
raw

 H
ill P

ublishers.
5.

Introduction to m
icrobiology- A

 case history approach 3 rd edition- John L.
Ingram

, C
atherine A

. Ingram
 T

hom
son P

ublishers
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C
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E
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T

R
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 L
A

B
O

R
A

TO
R

Y

1.
U

nits, V
olum

e &
 W

eight m
easurem

ents. C
oncentration units, pH

M
easurem

ent. P
reparation of buffers,

2.
Q

ualitative tests for carbohydrates. E
stim

ation of R
educing sugars by the

B
enedict’s m

ethod.

3.
Q

ualitative tests for A
m

ino A
cids. Q

uantitative m
ethod for A

m
ino A

cids,

N
inhydrin m

ethod

4.
P

rotein estim
ation by B

iuret / F
olin’s / B

radford m
ethod.

5.
E

xtraction of lipids. S
aponification of F

ats.

6.
E

stim
ation of cholesterol.

8.
E

stim
ation of N

ucleic A
cids, P

recipitation by sodium
 sulphate, Test for ribose

and deoxyribose sugar.

9.
E

xtraction of C
affeine from

 tea leaves.

10.
H

ydrolysis of ester using P
apain.

11.
P

reparation of ∝
-d G

lucopyranose penta acetate from
 G

lucose.`

T
E

X
T

 B
O

O
K

:

1.
Laboratory m

anaual in biochem
istry by J.Jayaram

an N
ew

 age International
P

ublications.
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H
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L
O

G
Y

 A
N

D
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R

O
B
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L

O
G

Y
L

A
B

O
R

A
TO

R
Y

1.
U

nits, V
olum

e &
 W

eight

1.
C

alibration of m
icroscope

2.
Identification of A

nim
al, P

lant &
 B

acterial cells.

3.
M

icrom
etry.

4.
B

lood cells, W
B

C
 differential count.

5.
D

ifferential centrifugation and isolation of C
hloroplast &

 M
itochondria.

6.
S

terilization techniques (lecture/dem
onstrations)

7.
P

reparation of culture m
edia (a) B

roth type of m
edia (b) S

olid m
edia

8.
C

ulturing of m
icroorganism

s: (a) B
roth (b) P

ure culture techniques: S
treak

plate, pour plate.

9.
Isolation and preservation of bacterial culture.

10.
Id

e
n

tifica
tio

n
 o

f m
icro

o
rg

a
n

ism
s (a

) S
ta

in
in

g
 te

ch
n

iq
u

e
 (b

) B
io

ch
e

m
ica

l

testing.

11.
A

ntibiotic test - D
isc diffusion m

ethod, m
inim

um
 inhibitory concentration.

12.
M

icrobiological exam
ination of w

ater.

13.
B

iochem
ical tests

IM
V

IC
 test

C
atalase test

C
oagulase test

G
elatinase test

O
xidase test.

14.
D

eterm
ination of bacterial grow

th by turbidom
etry / colorim

etry.

15.
F

actors affecting the bacterial grow
th - effect of Tem

perature &
 pH

.

T
E

X
T

 B
O

O
K

S
:

1.
M

icrobiological and applications, Laboratory, m
anual in general m

icrobiology

by B
enson, M

c G
raw

 P
ublications.

2.
Laboratory m

anual in m
icrobiology by P. G

unasekharan N
ew

age international

P
ublishers.



2005-2006
2005-2006

19
C

:\d
a

ta
\s

k
\b

.te
k

\b
.t.\1

.p
m

5

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

II Y
ear B

-T
E

C
H

 B
.T. II-S

E
M

T
 P

 C
4+1  0  4

(B
T

05096) B
IO

P
R

O
C

E
S

S
 E

N
G

IN
E

E
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U
n

it I: In
tro

d
u

ctio
n

 to
 B

io
p

ro
cesses

H
istorical developm

ent of bioprocess technology, an overview
 of traditional and

m
odern applications of biotechnology industry, outline of an integrated bioprocess

a
n

d
 th

e
 va

rio
u

s (u
p

stre
a

m
 a

n
d

 d
o

w
n

 stre
a

m
) u

n
it o

p
e

ra
tio

n
s in

vo
lve

d
 in

bioprocesses, generalized process flow
 sheets.

U
n

it II: F
erm

en
tatio

n
 P

ro
cesses-I

G
eneral requirem

ents of ferm
entation processes, B

asic design and construction of

ferm
entor and ancillaries, M

ain param
eters to be m

onitored and controlled in

ferm
entation processes;

U
n

it III: F
erm

en
tatio

n
 P

ro
cesses-II

A
n overview

 of aerobic and anaerobic ferm
entation processes and their application

in the biotechnology industry, solid-substrate, slurry ferm
entation and its applications,

w
hole cell im

m
obilization, behaviour of m

icrobes in different reactors (air lift, fluidized,

batch, continuous fed batch condition).

U
n

it IV
: M

ed
ia D

esig
n

M
edium

 requirem
ents for ferm

entation processes, C
arbon, nitrogen, m

inerals,

vitam
ins and other com

plex nutrients, oxygen requirem
ents, m

edium
 form

ulation

for optim
al grow

th and product form
ation, exam

ples of sim
ple and com

plex m
edia,

design and usage of various com
m

ercial m
edia for industrial ferm

entations

U
n

it V
: S

terilizatio
n

T
herm

al death kinetics of m
icroorganism

s, batch and continuous heat. S
terilization

of liquid m
edia, filter sterilization of liquid m

edia, A
ir. D

esign of sterilization equipm
ent.

U
n

it V
I: M

etab
o

lic S
to

ich
io

m
etry

S
toichiom

etry of C
ell grow

th and product form
ation, elem

ental balances, degrees

of reduction of substrate and biom
ass, available electron balances, yield coefficients

of biom
ass and product form

ation, m
aintenance coefficients.

U
n

it V
II: E

n
erg

etics

E
nergetic analysis of m

icrobial grow
th and product form

ation, oxygen consum
ption

and heat evolution in aerobic cultures, therm
odynam

ic efficiency of grow
th.

U
n

it V
III: K

in
etics O

f M
icro

b
ial G

ro
w

th
 A

n
d

 P
ro

d
u

ct F
o

rm
atio

n

P
hases of cell grow

th in batch cultures, S
im

ple unstructured kinetic m
odels for

m
icro

b
ia

l g
ro

w
th

, M
o

n
o

d
 m

o
d

e
l, G

ro
w

th
 o

f fila
m

e
n

to
u

s o
rg

a
n

ism
s. G

ro
w

th

associated (prim
ary) and non - grow

th associated (secondary) product form
ation

K
inetics. Leudeking-P

iret m
odels, substrate and product inhibition on cell grow

th

and product form
ation. Introduction to S

tructured M
odels for grow

th and product

form
ation.

T
E

X
T

 B
O

O
K

S

1.
B

iochem
ical E

ngineering F
undam

entals B
ailey and O

llis, M
cG

raw
 H

ill (2 nd

E
d.), 1986.

2.
B

ioprocess E
ngineering, S

hule and K
argi, P

rentice H
all, 1992.

R
E

F
E

R
E

N
C

E
:

1.
S

tanbury, P. F., W
hitaker, A

., &
 H

all, S
. J., (1998), P

rinciples of ferm
entation

Technology, 2 nd ed., E
lsevier S

cience P
ublishers, B

V
, A

m
sterdam

.
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S
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N
IT

 - I

M
u

ltid
iscip

lin
ary n

atu
re o

f E
n

viro
n

m
en

tal S
tu

d
ies:  D

efinition, S
cope and

Im
portance – N

eed for P
ublic A

w
areness.

U
N

IT
 - II

N
atu

ral R
eso

u
rces :  R

enew
able and non-renew

able resources – N
atural resources

and associated problem
s – F

orest resources – U
se and over – exploitation,

deforestation, case studies – Tim
ber extraction – M

ining, dam
s and other effects on

forest and tribal people – W
ater resources – U

se and over utilization of surface and
ground w

ater – F
loods, drought, conflicts over w

ater, dam
s – benefits and problem

s
- M

ineral resources: U
se and exploitation, environm

ental effects of extracting and
using m

ineral resources, case studies. - F
ood resources: W

orld food problem
s,

changes caused by agriculture and overgrazing, effects of m
odern agriculture,

fertilizer-pesticide problem
s, w

ater logging, salinity, case studies. - E
nergy resources:

G
row

ing energy needs, renew
able and non-renew

able energy sources use of
alternate energy sources. C

ase studies. Land resources: Land as a resource, land
degradation, m

an induced landslides, soil erosion and desertification. R
ole of an

individual in conservation of natural resources. E
quitable use of resources for

sustainable lifestyles.

U
N

IT
 - III

E
co

system
s :  C

oncept of an ecosystem
. - S

tructure and function of an ecosystem
.

- P
roducers, consum

ers and decom
posers. - E

nergy flow
 in the ecosystem

 -
E

cological succession. - F
ood chains, food w

ebs and ecological pyram
ids. -

Introduction, types, characteristic features, structure and function of the follow
ing

ecosystem
:

a. F
orest ecosystem

b. G
rassland ecosystem

c. D
esert ecosystem

d. A
quatic ecosystem

s (ponds, stream
s, lakes, rivers, oceans, estuaries)

U
N

IT
 - IV

B
io

d
iversity an

d
 its co

n
servatio

n
 :  Introduction - D

efinition: genetic, species and
ecosystem

 diversity. - B
io-geographical classification of India - V

alue of biodiversity:
consum

ptive use, productive use, social, ethical, aesthetic and option values - .
B

iodiversity at global, N
ational and local levels. - . India as a m

ega-diversity nation
- H

ot-sports of biodiversity  - T
hreats to biodiversity: habitat loss, poaching of w

ildlife,
m

an-w
ildlife conflicts. - E

ndangered and endem
ic species of India - C

onservation
of biodiversity: In-situ and E

x-situ conservation of biodiversity.

U
N

IT
 - V

E
n

viro
n

m
en

tal P
o

llu
tio

n
 :  D

efinition, C
ause, effects and control m

easures of :

 a.
A

ir pollution

 b.
W

ater pollution

 c.
S

oil pollution

 d.
M

arine pollution

 e.
N

oise pollution

 f.
T

herm
al pollution

 g.
N

uclear hazards

S
o

lid
 w

aste M
an

ag
em

en
t :   C

auses, effects and control m
easures of urban and

industrial w
astes. - R

ole of an individual in prevention of pollution. - P
ollution case

studies. - D
isaster m

anagem
ent: floods, earthquake, cyclone and landslides.

U
N

IT
 - V

I

S
o

cial Issu
es an

d
 th

e E
n

viro
n

m
en

t :  F
ro

m
 U

n
su

sta
in

a
b

le
 to

 S
u

sta
in

a
b

le
developm

ent -U
rban problem

s related to energy -W
ater conservation, rain w

ater
harvesting, w

atershed m
anagem

ent -R
esettlem

ent and rehabilitation of people; its
problem

s and concerns. C
ase S

tudies -E
nvironm

ental ethics: Issues and possible
solutions. -C

lim
ate change, global w

arm
ing, acid rain, ozone layer depletion, nuclear

accidents and holocaust. C
ase S

tudies. -W
asteland reclam

ation. -C
onsum

erism
and w

aste products. -E
nvironm

ent P
rotection A

ct. -A
ir (P

revention and C
ontrol of

P
ollution) A

ct. -W
ater (P

revention and control of P
ollution) A

ct -W
ildlife P

rotection
A

ct -F
orest C

onservation A
ct -Issues involved in enforcem

ent of environm
ental

legislation. -P
ublic aw

areness.

U
N

IT
 - V

II

H
u

m
an

 P
o

p
u

latio
n

 an
d

 th
e E

n
viro

n
m

en
t :  P

opulation grow
th, variation am

ong
nations. P

opulation explosion - F
am

ily W
elfare P

rogram
m

e. -E
nvironm

ent and
hum

an health. -H
um

an R
ights. -V

alue E
ducation. -H

IV
/A

ID
S

. -W
om

en and C
hild

W
elfare. -R

ole of inform
ation Technology in E

nvironm
ent and hum

an health. -C
ase

S
tudies.

U
N

IT
 - V

III

F
ield

 w
o

rk :  V
isit to a local area to docum

ent environm
ental assets R

iver /forest
g

ra
ssla

n
d

/h
ill/m

o
u

n
ta

in
 -V

isit to
 a

 lo
ca

l p
o

llu
te

d
 site

-U
rb

a
n

/R
u

ra
l/in

d
u

stria
l/

A
gricultural S

tudy of com
m

on plants, insects, birds. -S
tudy of sim

ple ecosystem
s-

pond, river, hill slopes, etc.

T
E

X
T

 B
O

O
K

:

1.
Textbook of E

nvironm
ental S

tudies for U
ndergraduate C

ourses by E
rach

B
harucha for U

niversity G
rants C

om
m

ission.
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U
n

it I: In
tro

d
u

ctio
n

T
yp

e
s o

f A
n

a
lytica

l M
e

th
o

d
s –

 In
stru

m
e

n
ts fo

r A
n

a
lysis –

 U
n

ce
rta

in
tie

s in
Instrum

ental m
easurem

ents – S
ensitivity and detection lim

it for instrum
ents.

U
n

it II: M
icro

sco
p

y
B

right field, D
ark field, F

luorescent, P
hase contrast, confocal m

icroscopy, S
E

M
 &

T
E

M
 M

icroscopy, F
low

 C
ytom

etry.

U
n

it IV
: S

p
ectro

sco
p

y-I
G

eneral principles – R
adiation, energy and atom

ic structure- types of spectra and
their biochem

ical usefulness – basic law
s of light absorption. E

lectrom
agnetic

radiation &
 S

pectrum
, B

eer – Lam
bert’s Law

 and apparent deviations; U
V

 - V
IS

S
pectrophotom

eter,
U

n
it V

: S
p

ectro
sco

p
y-II

S
pectrofluorim

etry, A
tom

ic absorption &
 A

tom
ic em

ission spectroscopy, C
irular

D
ichroism

 (C
D

)- principles, instrum
entation and applications.

U
n

it V
I: S

p
ectro

sco
p

y-III
Infra R

ed S
pectroscopy. M

ass spectroscopy-Introduction, analysis, applications in
biology

U
n

it V
II: N

M
R

H
igh resolution N

M
R

 –C
hem

ical shift-S
pin-spin coupling F

requency lock- double
resonance-applications of proton N

M
R

-quantitative analysis-qualitative analysis,
application of N

M
R

 in biology and study of m
acrom

olecules

U
n

it V
III: S

p
ectro

sco
p

y
E

S
R

 principles - instrum
entation-applications

T
E

X
T

 B
O

O
K

S
:

1.
A

 B
iologist G

uide to principles and techniques of practical B
iochem

istry. B
y

K
eith W

ilson, K
enneth H

. G
oulding 3 rd ed. E

LB
S

 S
eries.

2.
S

koog &
 W

est, F
undam

entals of A
nalytical C

hem
istry, 1982

R
E

F
E

R
E

N
C

E
S

:
1.

V
ogel, Text B

ook of Q
uantitative Inorganic A

nalysis, 1990
2.

E
w

ing, Instrum
ental M

ethods of A
nalysis, 1992

3.
H

obert H
 W

illard D
. L. M

erritt &
 J. R

. J. A
. D

ean, Instrum
ental M

ethods of
A

nalysis, C
B

S
 P

ublishers &
 D

istributors, 1992
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and and its exceptions.
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F

 D
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M
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D

D
efinition, Types, M

easurem
ent and S

ignificance of E
lasticity of D

em
and. D

em
and

F
orecasting, F

actors governing dem
and forecasting, m

ethods of dem
and forecast-

ing (survey m
ethods, statistical m

ethods, expert opinion m
ethod, test m

arketing,
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ents, judgm
ental approach to dem

and forecasting)
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 C
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roduction F
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roduction function, Law
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eturns, Internal and E
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S

cale.
C

ost A
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ost concepts, O
pportunity cost, F

ixed V
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ariable costs, E
xplicit
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plicit costs, O
ut of pocket costs vs. Im

puted costs. B
reak-even A
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ven P
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ignificance
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R
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arket structures: Types of com

petition, F
eatures of P
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petition, M

onopoly
and M

onopolistic C
om

petition. P
rice-O

utput D
eterm

ination in case of P
erfect C

om
-

petition and M
onopoly. P

ricing S
trategies
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IC
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T
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haracteristic features of B
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eatures and evaluation of S
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roprietor-

ship, P
artnership, Joint S

tock C
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ublic E

nterprises and their types, C
hanging
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usiness E

nvironm
ent in P

ost-liberalization scenario.



2005-2006
2005-2006

22
C

:\d
a

ta
\s

k
\b

.te
k

\b
.t.\1

.p
m

5

U
N

IT
 V

I
C

A
P

ITA
L

 A
N

D
 C

A
P

ITA
L

 B
U

D
G

E
T

IN
G

C
apital and its significance, Types of C

apital, E
stim

ation of F
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ents, M
ethods and sources of raising finance. N

ature and scope of
capital budgeting, features of capital budgeting proposals, M

ethods of C
apital B

ud-
geting: P

ayback M
ethod, A

ccounting R
ate of R
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R
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et P
resent V
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M

ethod (sim
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ing A
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rofit and Loss A
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alance S
heet w

ith sim
ple adjustm
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 V
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F
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R
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S
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putation, A
nalysis and Interpretation of Liquidity R
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atios (Inventory turnover ratio and D
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apital structure R
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quity ratio, Interest C
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rofitabil-
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rofit R
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perating R
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S
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ahesw
ari, S

ultan C
hand, 2003.

R
E

F
E
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E
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S

1.
F
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ducation,
N

ew
 D

elhi, 2004.
2.

F
inancial A

ccounting - S
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utlines, S
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S
iegel,T

M
H
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,2004

3.
P

roduction and O
perations M
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ent – C

hary, T
M

H
, 3/e, 2004.

4.
M

anagerial E
conom

ics In a G
lobal E
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y - D
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nick S

alvatore, T
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4 th E

dition 2003.
5.

F
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ccounting—
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 M
anagerial P

erspective – N
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I, 2005
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 Lew
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dition,
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M
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n
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 F
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d
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F

inancial A
ccounting - S
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ari &

 S
.K

. M
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ikas, 2005.

9.
M

anagerial E
conom

ics:A
nalysis, P
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s and C

ases - Truet and Truet, W
iley,

2004.
10.

M
anagerial E
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ics – D
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ived, V

ikas, 6 th E
d.,2002

11.
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 &
 B

D
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A
, D

enaturation &
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elting curves.

 U
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IT
-II: D

N
A

 R
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n
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M
odels of D

N
A

 replication: sem
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echanism
 of D

N
A

 replication in

E
.coli (bi- directional). M
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-loop), V

iral D
N

A
 (R

olling circle), S
ingle

stranded- D
N

A
 phages (M

13, 174),

U
n

it – III : D
N

A
 R

ep
licatio

n
- II

E
ukaryotic telom

eres and its replication Inhibitors of D
N

A
 R

eplication. E
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involved in replication, step by step process.
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it IV
: R

N
A

 S
tru
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N
A

, r-R
N

A
, t-R

N
A

 structures, Transcription apparatus, R
N

A
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erases and

proteins involved in transcription (initiation, elongation and term
ination steps)

U
N

IT
 V
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n

al p
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cessin
g

P
ost transcriptional processing of R

N
A

 ‘s t-R
N

A
, r-R

N
A

, m
- R

N
A

 splicing. Inhibitors

of transcription.

U
n
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I: P
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 B
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T
he genetic code and W

obble H
ypothesis, C

odon usage, P
rotein synthesis In

P
rokaryotes.

U
N

IT
 V
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tein
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th
esis in

 eu
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E
ukaryotic P

rotein synthesis, differences betw
een prokaryotic and eukaryotic protein

synthesis,P
ost translation m

odifications. Inhibitors of protein synthesis .
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n

e
tics. D

N
A

 d
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echanism
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s, A
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E
S

T.

U
n
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III G

en
etic R
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in

atio
n

 In
 B

acteria

T
ransfer of C

haracters, G
enetic R

ecom
bination, G

ene T
ransfer m

echanism
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P
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ids,

P
hase C

rosses, Insertion of phase chrom
osom

es
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E

X
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 B
O

O
K

S
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M

olecular B
iology, D

avid F
riefeldur, N

orasa P
ublishing H

om
e

2.
 B

enjam
in Lew

in - G
ene – V

III, 2002

R
eferen

ces:
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erk A

., Z
ipursky, S

.L. M
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. and D
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J.2
0

0
3
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r C

e
ll f B
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n

e
cte

d
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e
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om

pany.

2.
B

io C
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istry and M
olecular biology by W

illiam
 H

. E
llioff. O

xford P
ublications

3.
C

ell and M
olecular biology by P

hilip S
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onald E
.B

ianchi W
iley P
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ell and M
olecular B
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s of probability -
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entary theorem
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aye’s theorem
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U
N
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 variables – D
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istribution – D
istribution function.

U
N

IT
-III

D
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oisson and N
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al distribution – related properties.

U
N

IT
-IV

S
am

pling distribution: P
opulations and sam
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pling distributions of m
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s and differences.

U
N

IT
-V

E
stim

ation: P
oint estim

ation – interval estim
ation - B

ayesian estim
ation.

U
N

IT
-V
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Test of H

ypothesis – M
eans and proportions – H

ypothesis concerning one and tw
o

m
eans – Type I and Type II errors. O

ne tail, tw
o-tail tests.

U
N

IT
-V

II
Tests of significance – S

tudent’s t-test, F
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stim
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U
N
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III
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urve fitting: T
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iley P
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3.
S

chaum
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heory and problem
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F

undam
ental concepts of design of experim

ents- H
ricks O

xford P
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V
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E
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ission spectra of A
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 E
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 natural source D
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ent
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e assays; quantification of enzym

e activity and specific activity.

2. E
n

zym
e K

in
etics

E
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ation of M
ichaelis M

enten param
eters, E

ffect of pH
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perature on en-
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e activity, kinetics of inhibition.

3. Im
m

o
b

ilized
 E

n
zym

e R
eactio
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s

Techniques of enzym
e im

m
obilization - m

atrix entrapm
ent, ionic and cross linking;
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n packing; analysis of m

ass transfer effects on kinetics of im
m

obilized en-

zym
e reactions; bioconversion studies w

ith im
m

obilized - enzym
e packed - bed

reactors.

4. M
icro

b
ial C

u
ltu

re S
tu

d
ies:

C
ulturing of different types of m
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s (bacteria, yeast, fungi) used in the

production of com
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ulation of sim

ple and com
plex

culture m
edia; E

stim
ation of biom

ass (dry w
eight); substrate and product analysis;

S
tudy of G

row
th substrate utilization and product form

ation kinetics in shake - flask

cultures.
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 Id
eal reacto

rs:

C
oncept of ideal reactors based on flow

 characteristics, design of ideal reactors

using m
aterial and energy balance equations. S

ingle reactors, w
ith ideal flow

condition, com
parison of volum

es of plug flow
 reactor and chem

ostat. M
ultiple

reactors-m
ethods to show

 how
 total volum

e is affected in m
ultiple reactors.

U
n

it II:

K
in

etics o
f h

o
m

o
g

en
eo

u
s reactio

n
s - I

S
earching for m

echanism
 – A

rrhenius equation – B
atch reactor analysis for kinetics.

(synchronous grow
th and its application in product production).

U
N

IT
 III: K

in
etics o

f H
o

m
o

g
en

eo
u

s reactio
n

s- II

G
row

th K
inetics: B

atch grow
th quantifying cell concentration, grow

th profiles and

kinetics in batch culture, fed batch grow
th, continuous grow

th and their grow
th kinetic

quantification, chem
ostat grow

th, sem
i-continuous / exponential feeding strategy.

U
N

IT
 IV

: M
U
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L
E

 R
E

A
C

T
IO

N
S

P
arallel, series and series – parallel reactions-effect of therm

odynam
ic param

eters

on the yield/selectivity of the desired product. M
axim

izing the yield of interm
ediate

product in series reactions

U
N

IT
 V

 :

D
esign principles – N

on isotherm
al reactions and pressure effects

U
N

IT
 V

I:

N
on-ideal flow

 in bioreactors-reasons for non-ideality, concept of R
T

D
 studies,

characterization of non-ideality using R
T

D
 studies, various distribution functions,

conversions using tracer studies. D
iagnosing the ills of non ideal bioreactors, various

m
odels of non ideal flow

.

U
N

IT
 V

II:

D
esign and analysis of bioreactors-stability and analysis of bioreactors, biom

ass

production and effect of dilution rate.

U
N

IT
- V

III:

D
esign and operation of various bioreactors, viz C

S
T

F, fed batch system
s, air-lift-

bioreactors, fluidized bed bioreactors. S
cale up of bioreactors. C

riteria for selection

of bioreactors.
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Introduction to B
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ill (2005)
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ra- H

ill.(1986)

R
E

F
E

R
E

N
C

E
S

:

1.
H

. S
cott F

ogler, E
lem

ents of C
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O

.Levenspial, C
hem

ical R
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ngineering, W
iley E

astern, III ed, N
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 D
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raw
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ill, 1981.
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A

S
IC

 IN
D

U
S

T
R
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L

 B
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T
E

C
H

N
O

L
O

G
Y

U
N

IT
 I: In

tro
d

u
ctio

n
 To

 In
d

u
strial B

io
p

ro
cesses

A
 historical overview

 of Industrial ferm
entation processes and products. R

ole of a

bioprocess engineer in the B
iotechnology Industry; O

utline of the various unit

operations involved in an integrated bioprocess; P
rocess F

low
-S

heeting; a brief

survey of organism
s, processes, products and m

arket econom
ics relating to m

odern

industrial biotechnology.

U
N

IT
 II: R

aw
 M

aterials fo
r F

erm
en

tatio
n

 P
ro

cesses

M
edium

 requirem
ents for ferm

entation process- carbon, nitrogen, m
inerals, vitam

ins

and other nutrients - exam
ples of sim

ple and com
plex m

edia; Industrial substrates.

U
n

it III : Iso
latio

n
, p

reservatio
n

 o
f M

icro
o

rg
an

ism
s

Isolation, preservation and im
provem

ent of Industrial M
icro- O

rganism
s for over

production of P
rim

ary and S
econdary m

etabolites,

U
n

it IV
: P

ro
d

u
ctio

n
 o

f P
rim

ary M
etab

o
lites

A
 brief outline of processes for the production of som

e com
m

ercially im
portant

O
rganic acids (e.g. citric acid, lactic acid, acetic acid, gluconic acid,); A

m
ino acids

(G
lutam

ic acid, lysine, aspartic acid&
P

henylalanine); and A
lcohols (ethanol, 2,3-

butanediol)

U
N

IT
 V

: S
eco

n
d

ary M
etab

o
lites :

S
tudy of production processes for various classes of low

 m
olecular w

eight secondary

m
etabolites: A

ntibiotics-beta-lactam
s (P

enicillins), am
ino-glycosides (streptom

ycin),

m
acrolids (erythrom

ycin), quinines, and arom
atics. V

itam
in (B

12) and S
teroids, dual

or m
ultiple ferm

entation.

U
n

it V
I: P

ro
d

u
ctio

n
 o

f C
o

m
m

ercially Im
p

o
rtan

t E
n

zym
es

P
roteases, A

m
ylases Lipases, C

ellulases, P
ectinases, Isom

erases and other

com
m

ercially im
portant. E

nzym
es for the food pharm

aceutical industries;

U
N

IT
 V

II : R
eco

m
b

in
an

t P
ro

tein
s

P
roduction of recom

binant proteins (Insulin, Interleukin) having therapeutic and

diagnostic applications; production of vaccines.

S
toichiom

etry of m
icrobial grow

th and product form
ation. S

train im
provem

ent through

physical and chem
ical m

utation, m
olecular tools, protoplast fusion.

U
n

it V
III : S

p
eciality B

io
p

ro
d

u
cts fo

r A
g

ricu
ltu

ral, F
o

o
d

 an
d

 P
h

arm
aceu

tical

In
d

u
stries

N
atural B

iopreservatives (N
isin), and B

iopolym
ers (X

anthan G
um

 and P
H

B
); S

ingle

C
ell P

rotein, interferons, vaccines, phages in hum
an health care. P

roduction of

synthetic P
enicillins and C

ephalosporin; R
acem

ically-pure D
rug Interm

ediates:

S
teroid B

ioconversions; H
igh -F

ructose C
orn syrup; B

ioconversion of V
egetable

O
ils;

T
E

X
T

 B
O

O
K

S
:

1.
B

iotechnology, 3rd edition by John E
. S

m
ith. C

am
bridge low

 price editions.

2.
Industrial M

icrobiology: - J. E
. C

asida;

R
E

F
E

R
E

N
C

E
S

:

1.
M

icrobiology: - P
rescott and D

unn.

2.
M

icrobial biotechnology: G
lazer, A

.N
. and N

ikaido, H
. 1995 W

.H
. F

reem
an &

C
om

pany, N
ew

 Y
ork.

3.
Industrial M

icrobiology:- A
. H

. P
atel.
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U
n

it V
II: H

azard
o

u
s W

aste M
an

ag
em

en
t- I

In
tro

d
u

ctio
n

 - X
e

n
o

b
io

tic co
m

p
o

u
n

d
s, re

ca
lcitra

n
ce

. h
a

za
rd

o
u

s w
a

ste
s -

biodegradation of X
enobiotics . B

iological detoxification - m
arket for hazardous

w
aste m

anagem
ent –

U
n

it V
III: H

azard
o

u
s W

aste M
an

ag
em

en
t- II

b
io

te
ch

n
o

lo
g

y a
p

p
lica

tio
n

 to
 h

a
za

rd
o

u
s w

a
ste

 m
a

n
a

g
e

m
e

n
t - e

xa
m

p
le

s o
f

b
io

te
ch

n
o

lo
g

ica
l a

p
p

lica
tio

n
s to

 h
a

za
rd

o
u

s w
a

ste
 m

a
n

a
g

e
m

e
n

t - cya
n

id
e

detoxification - detoxification of oxalate, urea etc. - toxic organics - phenols.

T
E

X
T

 B
O

O
K

S
:

1.
E

nvironm
ental B

iotechnology by S
. K

. A
garw

al

2.
B

iodegradation &
 B

iorem
ediation (1999), M

artin A
lexander, A

cadem
ic press.

R
E

F
E

R
E

N
C

E
S

:

1.
S

tanier R
. Y., Ingram

 J.L., W
heelis M

.L., P
ainter R

.R
., G

eneral M
icrobiology,

M
cM

illan P
ublications, 1989.

2.
F

oster C
.F., John W

are D
.A

., E
nvironm

ental B
iotechnology, E

llis H
orw

ood Ltd.,

1987.

3.
K

arrely D
., C

hakrabarty K
., O

m
en G

.S
., B

iotechnology and B
iodegradation,

A
dvances in A

pplied B
iotechnology S

eries, V
ol.4, G

ulf P
ublications C

o. London,

1989.

4.
B

iorem
ediation engineering; design and application 1995 John. T. cookson,

Jr. M
c G

raw
 H

ill, Inc.

5.
E

nvironm
ental B

iotechnology by A
.K

. C
hatterjee

6.
E

nvironm
ental B

iotechnology by S
.N

.Jogdand H
im

alaya P
ublishing
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A
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N

V
IR

O
N

M
E

N
TA

L
 B

IO
T

E
C

H
N

O
L

O
G

Y

 U
n

it I: B
io

lo
g

ical Treatm
en

t o
f W

astew
ater – A

ero
b

ic S
ystem

B
iological processes for dom

estic and industrial w
aste w

ater treatm
ents; A

erobic

system
s - activated sludge process, trickling filters, biological filters, rotating biological

contractors (R
B

C
), F

luidized bed reactor (F
B

R
), expanded bed reactor, Inverse

fluidized bed biofilm
 reactor (IF

B
B

R
) packed bed reactors air- sparged reactors,

U
N

IT
 II : B

io
lo

g
ical Treatm

en
t o

f W
astew

ater – A
n

aero
b

ic S
ystem

A
naerobic biological treatm

ent - contact digesters, packed colum
n reactors, U

A
S

B
.

U
n

it III: B
io

rem
ed

iatio
n

Introduction, constraints and priorities of B
iorem

ediation, B
iostim

ulation of N
aturally

occurring m
icrobial activities, B

ioaugm
entation, in situ, ex situ, intrinsic &

 engineered

biorem
ediation,

 U
n

it IV
: B

io
rem

ed
iatio

n
- II

S
o

lid
 p

h
a

se
 b

io
re

m
e

d
ia

tio
n

 - la
n

d
 fa

rm
in

g
, p

re
p

a
re

d
 b

e
d

s, so
il p

ile
s,

P
h

yto
re

m
e

d
ia

tio
n

. C
o

m
p

o
stin

g
, B

io
ve

n
tin

g
 &

 B
io

sp
a

rg
in

g
; L

iq
u

id
 p

h
a

se

biorem
ediation - suspended bioreactors, fixed biofilm

 reactors.

U
n

it V
: M

etal B
io

tech
n

o
lo

g
y

M
ining and M

etal biotechnology – w
ith special reference to C

opper &
 Iron. M

icrobial

transform
ation, accum

ulation and concentration of m
etals, m

etal leaching, extraction

and future prospects.

U
n

it V
I: B

io
 F

u
els

M
icro

o
rg

a
n

ism
s a

n
d

 e
n

e
rg

y re
q

u
ire

m
e

n
ts o

f m
a

n
kin

d
; P

ro
d

u
ctio

n
 o

f n
o

n
-

conventional fuels - M
ethane (B

iogas), H
ydrogen, A

lcohols and algal hydrocarbons,

U
se of m

icroorganism
s in augm

entation of petroleum
 recovery.
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U
n

it I: G
en

e R
eg

u
latio

n
 an

d
 E

xp
ressio

n
 in

 P
ro

karyo
tes

Lactose, A
rabinose and T

ryptophan operons, R
epressors and activator, S

igm
a

sw
itch in B

acillus subtilis.

U
n

it II: G
en

e R
eg

u
latio

n
 in

 E
u

karyo
tic system

G
ene regulation in E

ukaryotic system
, R

epetitive D
N

A
, G

ene rearrangem
ent,

P
rom

oters, enhancer elem
ents, gene am

plification.

U
n

it III: P
lasm

id
s, Tran

sp
o

so
n

s / V
ecto

rs fo
r G

en
e Tran

sfers

P
lasm

ids: D
efinition, types, Identification, classification and purifications and transfer

of P
lasm

ids. H
ost restriction in transfer.

Transposable elem
ents: D

efinition, detection of transposition in bacteria, types of

bacterial transposons, m
echanism

s of transposition and excision, applications of

transposons. R
etrotransposons.

U
N

IT
 IV

: D
N

A
 Tech

n
o

lo
g

y

P
u

rifica
tio

n
 o

f g
e

n
o

m
ic D

N
A

 fro
m

 livin
g

 ce
lls, M

a
n

ip
u

la
tio

n
 o

f p
u

rifie
d

 D
N

A
;

construction of prototype vector (pB
R

 322), different types of cloning vectors (plasm
id

– pU
C

 19, ? phage, cosm
id, M

13). E
nzym

es involved in genetic engineering; cloning

strategies, Introduction of D
N

A
 into living cells. M

ethods of G
ene transfer, R

estriction

m
apping.

U
N

IT
 – V

 E
xp

ressio
n

 an
d

 D
etectio

n
 o

f clo
n

es

D
etection of clones and its expression: E

xpression of cloned genes in yeast &
 E

.

co
li. B

lo
t a

n
a

lysis - S
o

u
th

e
rn

, N
o

rth
e

rn
 &

 W
e

ste
rn

 b
lo

t; d
o

t a
n

d
 slo

t b
lo

t.

Im
m

unological techniques. D
N

A
 m

ethylation, D
N

A
 hybridization. G

enom
ic and cD

N
A

library construction and application. D
N

A
 sequencing.

U
n

it V
I: P

C
R

 an
d

 its ap
p

licatio
n

P
rinciples, designing of prim

ers, P
C

R
 m

ethodology, R
T

 - P
C

R
, m

ultiplex P
C

R
,

identification of P
C

R
 product, application of P

C
R

 technology.

U
n

it V
II: M

o
lecu

lar m
arkers

M
olecular m

arkers: R
F

LP, R
A

P
D

, A
F

LP, 16s r-A
N

A
 typing, gene chip and m

icro

array; applications in disease profile

U
n

it V
III: A

p
p

licatio
n

s o
f r-D

N
A

 Tech
n

o
lo

g
y

G
ene cloning in m

edicine (Insulin, B
lood clotting factor V

III) H
igh level expression

of proteins in different host system
s (E

. coli, yeast, Insect, m
am

m
alian cells)

Lim
itation and advantages and novel technologies generation of transgenic anim

als.

Introduction to G
ene therapy (E

x vivo &
 In vivo), case study of A

D
A

 as an exam
ple.

A
dvantages and lim

itations of G
ene therapy.

T
E

X
T

 B
O

O
K

S
:

1.
O

ld R
W

, P
rim

rose S
B

, principles of G
ene m

anipulation, A
n introduction to

G
enetic engineering, B

lackw
ell S

cientific P
ublications, 1993

2.
T.A

. B
row

n, G
ene C

loning.

R
E

F
E

R
E

N
C

E
S

:

1.
A

nsubel F
M

., B
rent A

, K
ingston A

E
, M

oore D
O

, C
urrent protocols in M

olecular

B
iology, G

reene P
ublishing A

ssociates, N
Y, 1988.

2.
B

erger S
L, K

im
m

er A
R

, M
ethods in E

nzym
ology, V

ol 152, A
cadem

ic P
ress,

1987.

3.
M

olecular C
ell B

iology – G
erald C

arp.
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S
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R
A

T
IO

N

U
n

it I: In
tro

d
u

ctio
n

 to
 M

ass Tran
sfer an

d
 D

iffu
sio

n

Introduction to M
ass Transfer O

perations; F
ick’s Law

 of D
iffusion, G

as diffusion

and Liquid diffusion (one com
ponent transferring to non-transferring com

ponent

and equim
olar counter diffusion.) D

iffusivity estim
ation (S

tefan’s experim
ent);

perm
eability, distribution of gas and liquid com

ponents through solid, diffusion of

biological solutes in liquids, diffusion in biological gels.

U
n

it II: M
ass Tran

sfer C
o

-efficien
t (M

T
C

)

D
efinition of M

T
C

, F
-type, K

-type coefficients, D
im

ensionless num
bers, S

herw
ood

num
ber, S

tanton num
ber, S

chm
idt num

ber; estim
ation of M

T
C

 for the case w
here

m
ass is diffusing from

 solid w
all to bulk liquid. (F

lat plates, cylindrical tubes) and

flow
 past single solids.

U
N

IT
 III :

In
te

rfa
ce

 m
a

ss tra
n

sfe
r, g

a
s p

h
a

se
 co

n
tro

llin
g

, a
n

d
 liq

u
id

 p
h

a
se

 co
n

tro
llin

g

operations.

U
n

it IV
: G

as L
iq

u
id

 O
p

eratio
n

 - I

A
bsorption: D

efinition, S
olubilities of gases in liquids, single stage (one com

ponent

transferring) operation.

U
n

it V
: G

as L
iq

u
id

 O
p

eratio
n

 -I I

D
istillation: V

LE
, single stage equilibrium

 distillation, sim
ple distillation and steam

distillation operation; continuous distillation (M
cC

abe T
hiele m

ethod only).

U
n

itV
I: L

iq
u

id
 – L

iq
u

id
 an

d
 S

o
lid

 –L
iq

u
id

 o
p

eratio
n

s -I

Liquid-Liquid extraction: LLE
, types of equilibrium

 system
, S

inge stage extraction,

M
ulti stage cross and counter current operations.

S
olid liquid operation: Leaching, S

LE
, S

ingle stage leaching.

U
n

itV
II: L

iq
u

id
 – L

iq
u

id
 an

d
 S

o
lid

 –L
iq

u
id

 o
p

eratio
n

s -II

A
dsorption: P

hysical adsorption, C
hem

isorption, A
dsorption hysterisis, adsorption

isotherm
, S

ingle stage operation, F
ixed bed adsorption.

U
n

it V
III: M

em
b

ran
e S

ep
aratio

n
 P

ro
cesses

D
ialysis; H

em
odialysis; G

as perm
eation process, introduction to types of flow

 in

gas perm
eation; hollow

 – fiber separation assem
bly, reverse osm

osis, application

of reverse osm
osis, introduction of ultra filtration processes and m

icro filtration

processes.

T
E

X
T

 B
O

O
K

S
:

1.
R

o
b

e
rt E

. T
re

yb
a

l, M
a

ss T
ra

n
sfe

r O
p

e
ra

tio
n

s III E
d

itio
n

, M
c. G

ra
w

 H
ill

International.

2.
C

hristi J. G
eankoplis, Transport process &

 U
nit operations, Ill ed., P

rentice

H
all India P

vt. Ltd.

R
E

F
E

R
E

N
C

E
S

:

1.
Ju

d
so

n
 K

in
d

: S
e

p
a

ra
tio

n
 P

ro
ce

sse
s, II E

d
itio

n
, M

c G
ra

w
 H

ill C
h

e
m

ica
l

E
ngineering series.

2.
P

h
ilip

 A
. S

ch
w

e
itze

r, H
a

n
d

b
o

o
k o

f se
p

a
ra

tio
n

 Te
ch

n
iq

u
e

s fo
r ch

e
m

ica
l

E
ngineering, III E

dition, M
c. G

raw
 H

ill.

3.
P

hilip C
. W

ankat R
ate, C

ontrolled separations, C
hapm

an and H
all, 1985.
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L
A

N
T

 B
IO

T
E

C
H

N
O

L
O

G
Y

U
N

IT
 I

 T
IS

S
U

E
 C

U
LT

U
R

E
In

tro
d

u
ctio

n
 to

 ce
ll a

n
d

 tissu
e

 cu
ltu

re
; T

issu
e

 cu
ltu

re
 m

e
d

ia
 (co

m
p

o
sitio

n
,

preparation); Initiation and m
aintenance of callus and cell suspension culture,

organogenesis; P
rotoplast isolation culture and fusion;

U
N

IT
 II T

IS
S

U
E

 C
U

LT
U

R
E

 A
P

P
L

IC
A

T
IO

N
S

 I
P

ro
d

u
ctio

n
 o

f h
a

p
lo

id
s, S

o
m

a
clo

n
a

l va
ria

tio
n

s, G
e

rm
p

la
sm

 co
n

se
rva

tio
n

(C
ryopreservation);

U
N

IT
 III T

IS
S

U
E

 C
U

LT
U

R
E

 A
P

P
L

IC
A

T
IO

N
S

 II
P

ro
d

u
ctio

n
 o

f se
co

n
d

a
ry m

e
ta

b
o

lite
s fro

m
 p

la
n

t ce
ll cu

ltu
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R
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 m
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. and R
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lsevier,1990.

4.
C

harles C
unningham

 and A
ndrew

 J.R
. P

orter, R
ecom

binant P
roteins from

P
lants: P

roduction and Isolation of C
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R
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Transform
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9.
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S
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ioinform
atics, E

lem
entary com
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ands and protocols, ftp, telnet, http.

P
rim

er on inform
ation theory.

U
N

IT
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tro
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m
o
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Introduction to H
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in, S

ir R
ichard O
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en,

W
illie H

enning, A
lfred R

ussel W
allace).

U
n
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D
N
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apping and sequencing, M
ap alignm

ent, Large scale sequencing m
ethods

S
hotgun and S

anger m
ethod.

U
n

it IV
 : S

eq
u
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 A

lig
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t an
d

 D
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ic P
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ram
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ent algorithm
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aterm
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lgorithm

-Local sequence alignm
ents (A

m
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atrices (P
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M
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LO

S
U
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Introduction to B
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rganization and m
anagem
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S
earching and retrieval of inform
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orld W
ide W
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tructure data-
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D
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rotein D
ata B
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odeling D
atabases (M

M
D
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D
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U
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atabases O
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E
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U
N

IT
-V
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 C
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ical D

ata B
ases

Introduction to B
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ical databases-organization and M
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ent of databases.
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E

G
G
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X
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E
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C
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R

E
N

D
A

, W
IT.

U
n

it V
III: E
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M
ultiple sequence alignm

ent and phylogenetic analysis.
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E

X
T

 B
O

O
K

S
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1.
B

ioinform
atics B

asics. A
pplications in B
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cience and M

edicine by

H
oom

an H
. R

ashidi and Lukas K
.B

uehler C
A

C
 P

ress 2000.

2.
A

lgorithm
s on S

trings Trees and S
equences D

an G
usfiled. C
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bridge U

ni-

versity P
ress 1997.

R
E

F
E

R
E

N
C

E
S
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1.
B

ioinform
atics: A

 M
achine Learning A
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aldi. S
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runak, M

IT
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1988.

2.
B

ioinform
atics. D
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ount, 2000. C

S
H

 P
ublications

3.
D

eveloping B
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ibbas &
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er Jam
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pringer
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ethods and P
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ress. S
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raw

etz.

6.
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putational B
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A

I W
ILE

Y
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ublications.
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 P
ractical guide to the A
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D
R

E
A

S
 D

.B
A

X
E

V
A

N
IS

, B
.F. F

R
A
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C
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 O
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E
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T
E
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8.
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rinciples and A
pplications – H
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E
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R
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W
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ILL.

9.
B

LA
S

T
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eilly publishers.
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atics C
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puter skills C

ynthia G
ibas O
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eille publishers.
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urification and characterization of enzym
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om

parison of chem
ical and enzym

e catalysis.

U
n
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latio

n
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f E
n

zym
es:

E
xtraction and P

urification of C
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e extracts from
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icrobial

sources-som
e case studies; m

ethods of characterization of enzym
es; developm

ent

of enzym
atic assays.

U
n
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ech
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ism

s an
d

 K
in

etics o
f E
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M
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nzym
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ction; C

oncept of active site and energetics of enzym
e

substrate com
plex form

ation; S
pecificity of enzym

e action; K
inetics of single substrate

reactions; turnover num
ber; estim

ation of M
ichaelis-M

enton param
eters. Im

portance

of K
M

, M
ulti-substrate reaction m

echanism
s and kinetics.

U
N

IT
 IV

 : E
n

zym
e In

h
ib
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n

Types of Inhibition- kinetic m
odels; S

ubstrate and P
roduct Inhibition; A

llosteric

regulation of enzym
es; D

eactivation kinetics.

U
n

it V
: E

n
zym

e Im
m

o
b

ilizatio
n

P
hysical and C

hem
ical techniques for enzym

e Im
m

obilization - adsorption. m
atrix

entrapm
ent, encapsulation. cross-linking. covalent binding - exam

ples; A
dvantages

and disadvantages of different Im
m

obilization techniques. overview
 of applications

of im
m

obilized enzym
e system
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U
n

it V
I: M

ass Tran
sfer E

ffects In
 Im

m
o

b
ilized

 E
n

zym
e S

ystem
s an

d
 D

esig
n

 o
f

E
n

zym
e R

eacto
rs

A
nalysis of F

ilm
 and P

ore D
iffusion E

ffects on kinetics of Im
m

obilized E
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e

R
eactions; F

orm
ulation of dim

ensionless groups and calculation of E
ffectiveness

F
actors
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rs:

 D
esign of Im

m
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eactors-P
acked- bed, F
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ioconversion calculations in free- enzym

e C
S
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enzym
e reactors.
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es in analysis; D
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e electrodes and their
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ent.
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c G
raw
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ill Intl. E

dition.

R
E

F
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S
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dition, by C

olin R
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ical E

ngineering by Jam
es Lee.
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eneral principles of sterilization, M
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 m
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perature on batch stabilization. D
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., and H

arriot,
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raw
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.V
an N

ostrand C
o. Ltd. London,

2.
B

iochem
ical E

ngineering fundam
entals, 2 nd B
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ood processing, E
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U
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onvection–D
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ensional analysis, F
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-IV

B
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b
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ational conventions on biotechnology and related areas.

U
n

it V
III

W
T

O
 guidelines

T
E

X
T

 B
O

O
K

S
:

1.
S

asson A
, B

iotechnologies and D
evelopm

ent, U
N

E
S

C
O

 P
ublications, 1988.

2.
S

asson A
. B

iotechnologies in developing countries present and future,
U

N
E

S
C

O
 publishers, 1993.

R
E

F
E

R
E

N
C

E
:

1.
S

ingh K
. Intellectual P

roperty R
ights on B

iotechnology, B
C

ll, N
ew

 D
elhi.
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U
n

it I: In
tro

d
u

ctio
n

W
h

a
t a

re
 B

io
se

n
so

rs?
 A

d
va

n
ta

g
e

s a
n

d
 lim

ita
tio

n
s, va

rio
u

s co
m

p
o

n
e

n
ts o

f

biosensors

U
n

it II Typ
es o

f B
io

sen
so

rs

B
iocatalysis based biosensors, bioaffinity based biosensors &

 m
icroorganism

s based

biosensors, biologically active m
aterial and analyte. Types of m

em
branes used in

biosensor constructions.

U
n

it III: Tran
sd

u
cers In

 B
io

sen
so

rs I

V
arious types of transducers; principles and applications - C

alorim
etric, optical,

potentiom
etric / am

perom
etric conductrom

etric/resistorm
etric,

U
n

it IV
: Tran

sd
u

cers In
 B

io
sen

so
rs II

P
iezoelectric, sem

iconductor, im
pedim

etric, m
echanical and m

olecular electronics

based transducers. C
hem

ilum
iniscene - based biosensors.

U
n

it V
: A

p
p

licatio
n

 A
n

d
 U

ses O
f B

io
sen

so
rs I

B
iosensors in clinical chem

istry, m
edicine and health care, biosensors for veteri-

nary, agriculture and food

U
n

it V
I: A

p
p

licatio
n

 A
n

d
 U

ses O
f B

io
sen

so
rs II

Low
 cost- biosensor for industrial processes for online m

onitoring; biosensors for

environm
ental m

onitoring.

U
n

it V
II: M

o
lecu

lar E
lectro

n
ics I

P
otential advantages &

 D
evelopm

ents tow
ards a biom

olecular com
puter, develop-

m
ent of m

olecular arrays as m
em

ory stores; m
olecular w

ires and sw
itches; m

echa-

nism
s of unit assem

bly;
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U
n

it V
III: D

esig
n

 F
o

r a B
io

m
o

lecu
lar P

h
o

to
n

ic C
o

m
p

u
ter

A
ssem

bly of photonic biom
olecular m

em
ory store; Inform

ation processing; com
-

m
ercial prospects for biom

olecular com
puting system

s.

T
E

X
T

 B
O

O
K

S
:

1.
A

boul - E
nein, H

. V
., S

tefan, R
. and V

an S
taden, (1999) C

hem
ilum

iniscence -

based biosensors - A
n overview

 crit R
ev. A

nal. C
hem

. 29, 323-331.

2.
P

earson, J.E
. G

ill, A
., and V

adgam
a, P. (2000) A

nalytical aspects of biosensors

A
nn C

lin B
iochem

 37, 119-145.

R
E

F
E

R
E

N
C

E
S

:

1.
 R

oger, K
.R

. and G
erlach, C

.L. 1~
99. U

pdate on environm
ental for biosensors.

E
nv. S

ci. Techno! 33 500A
 - 506A

.

2.
B

ilitew
ski, U

. T
urner, A

.P.F. 2000 B
iosensors for environm

ental m
onitoring

H
arw

ood, A
m

sterdam
.

3.
M

oses, V
 and C

ape, R
.E

. 1991, B
iotechnology the science and business,

H
arw

ood, A
cadem

ic P
ublisher London

4.
R

ogers, K
.R

. and M
ascini, M

. 2001. B
iosensors for analytical m

onitoring E
P

A

biosensors group.
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O
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U
n

it I: R
o

le O
f D

o
w

n
stream

 P
ro

cessin
g

 In
 B

io
tech

n
o

lo
g

y

R
ole and im

portance of dow
nstream

 processing in biotechnological processes.

P
roblem

s and requirem
ents of bioproduct purification. E

conom
ics of dow

nstream

processing in B
iotechnology, cost-cutting strategies, characteristics of biological

m
ixtures, process design criteria for various classes of bioproducts (high volum

e,

low
 value products and low

 volum
e, high V

alue products)

U
N

IT
-II:

 P
hysico-chem

ical basis of bio-separation processes. R
ecent developm

ent in product

isolation (for ex. one step purification, reverse M
icro cellular extraction on line

m
em

brane separation).

U
n

it III: P
rim

ary S
ep

aratio
n

 A
n

d
 R

eco
ver P

ro
cess

C
ell disruption m

ethods for intracellular products, rem
oval of insoluble, biom

ass

(and particulate debris) separation techniques, flocculation and sedim
entation,

centrifugation and filtration m
ethods.

U
n

it IV
: M

em
b

ran
e sep

aratio
n

s :

M
e

m
b

ra
n

e
-b

a
se

d
 se

p
a

ra
tio

n
s (m

icro
 a

n
d

 u
ltra

filtra
tio

n
), th

e
o

ry, d
e

sig
n

 a
n

d

configuration of m
em

brane separation equipm
ent applications,

U
n

it V
: E

n
rich

m
en

t O
p

eratio
n

s

p
re

cip
ita

tio
n

 m
e

th
o

d
s (w

ith
 sa

lts, o
rg

a
n

ic so
lve

n
ts, a

n
d

 p
o

lym
e

rs, e
xtra

ctive

separations, aqueous tw
o-phase extraction, supercritical extraction), in situ product

rem
oval, integrated bioprocessing.

U
n

it V
I: E

lectro
p

h
o

resis :

E
lecrtrophoresis of proteins and nucleic acids, 1D

-2D
 G

els, Types of E
lectrophoretic

techniques (C
apillary and P

ulse field).
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U
n

it V
II P

ro
d

u
ct R

eso
lu

tio
n

 / F
ractio

n
atio

n

C
hrom

atographic techniques- P
aper, T

LC
, A

dsorption, Ion exchange, G
el filtration,

affin
ity ch

ro
m

a
to

g
ra

p
h

ic se
p

a
ra

tio
n

 p
ro

ce
sse

s, G
C

, H
P

L
C

, F
P

LC
, C

hrom
ato

focusing electrophoretic separations.

U
n

it V
III: N

ew
 an

d
 E

m
erg

in
g

 Tech
n

o
lo

g
ies

 D
ia

lysis, C
rysta

lliza
tio

n
 P

e
rva

p
o

ra
tio

n
, su

p
e

r liq
u

id
 e

xtra
ctio

n
 fo

a
m

 b
a

se
d

separation case study w
ith exam

ples for processing of Tw
o Industrial P

roducts

(C
itric acid / P

enicillin and Low
 volum

e high value product like recom
binant proteins).

Text B
o

o
ks:

1.
W

ankat P
C

. R
ate controlled separations, E

lsevier, 1990.

2.
B

elter P
A

 and C
ussler E

. B
ioseparations, W

iley 1985.

R
eferen

ces:

1.
P

roduct R
ecovery in B

ioprocess Technology, B
IO

T
O

L.’ S
eries, V

C
H

, 1990.

2.
A

senjo J.M
. S

eparation processes in B
iotechnology, 1993, M

arcel D
ekkere

Inc.

3.
B

ioseparations by S
iva S

hankar P
H

I publications
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R
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E
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H
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O
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O
G
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 F

O
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 C
R

O
P
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R
O

V
E

M
E

N
T

(E
lective-I)

U
n

it 1: C
o

n
ven

tio
n

al m
eth

o
d

s fo
r cro

p
 im

p
ro

vem
en

t
Introduction to C

onventional m
ethods for crop im

provem
ent, P

edigree breeding,
H

eterosis breeding, M
utation breeding

U
n

it 2: Tissu
e cu

ltu
re in

 cro
p

 im
p

ro
vem

en
t

M
icropropagation for virus-free plants, S

om
aclonal variation, S

om
atic H

ybridiza-
tion, H

aploids in plant breeding,

U
n

it 3: G
en

etic en
g

in
eerin

g
 fo

r in
creasin

g
 cro

p
 p

ro
d

u
ctivity: A

b
io

tic facto
rs

G
enetic engineering for increasing crop productivity by m

anipulation of P
hotosyn-

thesis, N
itrogen fixation, N

utrient uptake efficiency, G
enetic engineering for

abiotic stress, drought, flooding, salt and tem
perature

U
n

it 4: G
en

etic en
g

in
eerin

g
 fo

r in
creasin

g
 cro

p
 p

ro
d

u
ctivity: B

io
tic facto

rs
G

enetic engineering for biotic stress tolerance, Insects, fungi, bacteria, viruses,
w

eeds.

U
n

it 5: G
en

etic en
g

in
eerin

g
 fo

r q
u

ality im
p

ro
vem

en
t

G
enetic engineering for quality im

provem
ent, P

rotein, lipids, carbohydrates,
vitam

ins &
 m

ineral nutrients.

U
n

it 6: M
o

lecu
lar M

arker aid
ed

 B
reed

in
g

Introduction to M
olecular breeding, constructing m

olecular m
aps; M

olecular
m

arkers, R
F

LP, R
A

P
D

, S
T

S
, S

C
A

R
, S

S
C

P, A
F

LP.

U
n

it 7: M
o

lecu
larTag

g
in

g
 M

olecular tagging of genes/traits

U
n

it 8: M
arker A

ssisted
 selectio

n
M

olecular m
arker-assisted selection of qualitative and quantitative traits, M

ap
based cloning.

Text B
o

o
ks:

1.
P

rinciples of crop production: T
heory, and Technology by G

eorge A
cquahh.

P
H

I P
ublications, 2004

2.
P

lant tissue culture by B
hojw

ani S
S

 and R
azdan M

K
. E

lsevier , 2004
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T

05112) C
A

N
C

E
R

 B
IO

L
O

G
Y

(E
lective-I)

U
n

it I: F
u

n
d

am
en

tals o
f C

an
cer B

io
lo

g
y

R
egulation of C

ell cycle, m
utations that cause changes in signal m

olecules, effects
on receptor, signal sw

itches,

U
n

it II: Tu
m

o
r S

u
p

p
ressio

n
tum

our suppressor genes, m
odulation of cell cycle in cancer. D

ifferent form
s of

cancers, D
iet and cancer.

U
n

it III: P
rin

cip
les o

f C
arcin

o
g

en
esis I

C
h

e
m

ica
l C

a
rcin

o
g

e
n

e
sis, M

e
ta

b
o

lism
 o

f C
a

rcin
o

g
e

n
e

sis, N
a

tu
ra

l H
isto

ry o
f

C
a

rcin
o

g
e

n
e

sis, 
Ta

rg
e

ts 
o

f 
C

h
e

m
ica

l 
C

a
rcin

o
g

e
n

e
sis

U
n

it IV
: P

rin
cip

les o
f C

arcin
o

g
en

esis II
P

rinciples of P
hysical C

arcinogenesis, X
 - R

ay radiation - m
echanism

 of radiation
C

arcinogenesis.

U
n

it V
: M

o
lecu

lar C
ell B

io
lo

g
y O

f C
an

cer
O

ncogenes, Identification of O
ncogenes, R

etroviruses and O
ncogenes, detection

of O
ncogenes, G

row
th F

actor and G
row

th F
actor receptors that are O

ncogenes.
O

ncogenes / P
roto O

ncogene activity. G
row

th factors related to transform
ations.

U
n

it V
I: P

rin
cip

les o
f C

an
cer M

etastasis
C

linical significances of invasion, heterogeneity of m
etastatic phenotype, M

etastatic
ca

sca
d

e
, B

a
se

m
e

n
t M

e
m

b
ra

n
e

 d
isru

p
tio

n
, T

h
re

e
-ste

p
 th

e
o

ry o
f In

va
sio

n
,

P
roteinases and tum

our cell invasion.

U
n

it V
II: D

etectio
n

 o
f C

an
cer

 D
etection of C

ancers, P
rediction of aggressiveness of C

ancer, A
dvances in C

ancer
detection.

U
n

it V
III: N

ew
 M

o
lecu

les fo
r C

an
cer T

h
erap

y
D

ifferent form
s of therapy, C

hem
otherapy, radiation T

herapy, and Im
m

uno therapy:
advantages and lim

itations.

T
E

X
T

 B
O

O
K

S
1.

M
aly B

.W
.J. V

irology a practical approach, IR
L P

ress, O
xford, 1987.

2.
D

unm
ock N

.J and P
rim

rose.S
.B

., Introduction to m
odern V

irology, B
lackw

el
S

cientific P
ublications. O

xford, 1988.
R

E
F

E
R

E
N

C
E

:
1.

A
n Introduction to C

ellular and M
olecular B

iology of C
ancer, O

xford M
edical

publications, 1991.
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T
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R
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G
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(E
lective - I)

U
n

it I: In
tro

d
u

ctio
n

Levels of structures in B
iological m

acrom
olecules, the chirality of biom

olecules,

proteins, nucleic acids, carbohydrates and lipids, cofactors, vitam
ins and horm

ones.

U
n

it II: C
o

n
fo

rm
atio

n
al A

n
alysis

F
o

rce
s th

a
t d

e
te

rm
in

e
 P

ro
te

in
 a

n
d

 N
u

cle
ic a

cid
 stru

ctu
re

, b
a

sic p
ro

b
le

m
s.

P
olypeptide chains; geom

etric, potential energy calculations, observed values for

rotation angles, hydrogen bonding, hydrophobic interactions and w
ater structures;

ionic interactions, disulphide bonds.

U
n

it III: P
ro

tein
 fo

ld
in

g

Types of proteins and interactions that govern protein folding, protein structure,

T
he protein globule and hydrophic interactionsorganized folds, folding m

echanism
s,

m
em

brane proteins, helix-coil transitions,

U
n

it IV
: B

io
m

o
lecu

lar in
teractio

n
s

M
olecular recognition, supram

olecular interactions, F
unctional im

portance of P
rotein-

protein and protein-nucleic acid interactions. S
pecific and non-specific D

N
A

-protein

com
plexes.

U
n

it V
: S

tru
ctu

ral A
n

alysis o
f M

acro
m

o
lecu

les I

P
rediction of protein structure; S

equence-structure relationships, N
ucleic acids;

general characteristics of nucleic acid structure, geom
etric, glycosidic bond rotational

isom
ers backbone rotational isom

ers and ribose puckering forces stabilizing ordered

form
s, base pairing, base stacking; tertiary structure of nucleic acids.

U
n

itI V
I: K

in
etics o

f L
ig

an
d

 In
teractio

n
s:

B
iochem

ical K
inetics studies, uni-m

olecular reactions, sim
ple bim

olecular m
ultiple

interm
ediates, steady state kinetics, catalytic efficiency relaxation spectrom

etry,

ribonuclease as an exam
ple.
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U
n

it V
II: Tech

n
iq

u
es F

o
r T

h
e S

tu
d

y O
f B

io
lo

g
ical S

tru
ctu

re &
 F

u
n

ctio
n

 I

S
ize and shape of m

icro m
olecules: photons, chrom

ophores, transition dipole

m
om

ents, absorbance, and concentration. circular dichroism
: m

olecular chirality

and structural transitions of m
acrom

olecules, m
ethods of direct visualization-

m
a

cro
m

o
le

cu
le

s a
s h

yd
ro

d
yn

a
m

ic p
a

rticle
s - m

a
cro

m
o

le
cu

la
r d

iffu
sio

n
 u

ltra

centrifugation viscom
etry.

U
n

it V
III: Tech

n
iq

u
es F

o
r T

h
e S

tu
d

y O
f B

io
lo

g
ical S

tru
ctu

re &
 F

u
n

ctio
n

 II

X
- ray crystallography; determ

ination of m
olecular structures, X

- ray fiber diffraction

electron m
icroscopy; neutron scattering - light scattering, N

M
R

 spectroscopy.

Text B
o

o
k:

1.
Tinoco, I., Jr., S

auer, K
., W

ang, J. C
., &

 P
uglisi, J. D

. (2001) P
hysical C

hem
istry:

P
rinciples and A

pplications in B
iological S

ciences, 4th ed. P
rentice H

all.

R
eferen

ces :

1.
Introduction to P

rotein A
rchitecture, by A

.M
. Lesk

2.
Introduction to P

rotein S
tructure, by B

randen and Tooze

.
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(BT05155) CREATIVITY, INNO
VATIO

N AND PRO
DUCT DEVELO

PM
ENT

(E
lective - II)

U
n

it I In
tro

d
u

ctio
n

T
h

e
 p

ro
ce

ss o
f te

ch
n

o
lo

g
ica

l in
n

o
va

tio
n

, fa
cto

rs co
n

trib
u

tin
g

 to
 su

cce
ssfu

l
technological innovation –

U
n

it II C
reativity

T
he need for creativity and innovation, creativity ‘and problem

 solving, brain storm
ing

- different techniques.

U
n

it III P
ro

ject S
electio

n
 A

n
d

 E
valu

atio
n

C
ollection of ideas and purpose of project.- S

election criteria - screening ideas for
new

 products (evaluation techniques).

U
n

it IV
 N

ew
 P

ro
d

u
ct D

evelo
p

m
en

t
R

esearch and new
 product developm

ent P
atents - patent search

U
n

it V
: P

aten
t L

aw
s

P
atent law

s International code for patents - Intellectual property rights (IP
R

).

U
n

it V
I N

ew
 P

ro
d

u
ct P

lan
n

in
g

 I
D

esign of proto type - testing - quality standards

U
n

it V
II N

ew
 P

ro
d

u
ct P

lan
n

in
g

 II
 M

arketing research - introducing new
 products. G

M
P

U
n

it V
III L

ab
o

rato
ry

C
reative design - M

odel P
reparation - Testing – cost – evaluation, P

atent application-
G

LP.

T
E

X
T

 B
O

O
K

S
1.

H
A

R
R

Y
 B

.W
A

T
T

O
N

 - N
ew

 P
roduct P

lanning. P
rentice-H

all Inc. 1992.
2.

P.N
.K

H
A

N
D

W
A

LLA
 - F

ourth E
ye (E

xcellence through C
reativity) - W

heeler
P

ublishing, A
llahabad, 1992.

R
E

F
E

R
E

N
C

E
S

1.
H

A
R

R
Y

 N
Y

S
T

R
O

M
 - C

reativity and innovation -John W
iley &

 S
ons, 1979.

2.
B

R
A

IN
 T

W
IS

S
, M

anaging technological innovation, P
itm

an P
ublishing Ltd,

1992.
3.

I.P.R
. B

ulletins. T
IFA

C
, N

ew
 D

elhi, 1997.
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(E

lective - II)

UNIT I: INTRO
DUCTIO

N

Introduction to pathogenesis, com
ponents of m

icrobial pathogenicity. Population genetics of M
icrobial

pathogenesis, m
ethods to detect genetic diversity and structure in nature population, epidem

iology, cryptic
diseases.

UNIT II: HO
ST DEFENCES I

Host defense against pathogens, clinical im
portance of understanding host defense, com

ponents of the
host surface defences system

s like skin, m
ucosa, eye, m

outh, respiratory tract.

UNITIII: HO
ST DEFENCES II

 Com
ponents of the system

ic defense like the tissues and blood.

UNIT IV HO
ST- PATHO

G
EN INTERACTIO

N

Virulence and virulence factors, colonising virulence factors, virulence factors dam
aging the host tissues,

virulence genes and regulation of the virulence genes.

UNIT V: EXPERIM
ENTAL M

ETHO
DS

Experim
ental m

ethods to study host-pathogen interaction, selecting the pathogen m
odel, m

easurem
ent of

virulence, identification of potential virulence factors,

UNIT:VI M
O

DULATIO
N O

F IM
M

UNE RESPO
NSE

m
odulation of im

m
une response by vaccines, properties of vaccines, other im

m
uno m

odulators.

UNIT VII: PARADIG
M

S O
F PATHO

G
ENESIS:

Diphtheria disease by colonisation; Disease without colonisation, Clostridium
 botulinum

 and Staphylococcus
aureus; Intestinal infections, Shigella and E.coli infections; Vibrio cholera Salm

onella infections; fungal
infections

UNIT VIII: FUTURE CHALLENG
ES

G
astric and duodenal ulcers - are they due to infections? Lym

e disease and Syphilis - unsolved m
ystery.

Legionnaires disease-afterm
ath of com

forts.Tuberculosis and other m
ycobacterial infections reem

erging
with vengeance. Rheum

atic fever and glom
erulo nephritis - still a question to be solved.

TEXT BO
O

KS:

1.
Iglewski B.H. and Clark V.L. M

olecular basis of Bacterial pathogenesis, Academ
ic press, 1990.

2.
Janeway C.A. Jr, and Travers P. T. Im

m
unobiology. Blackwell J Scientific Publishers, 1994.

REFERENCES:

1.
Talaro K. and Talaro A. Foundations in M

icrobiology, W
.C. Brown Publishers, 1993.

2.
Roitt I. Essentials of Im

m
unology, 8th edition, Blackwell Scientific Publishers, 1994.

3.
A

ustyn 
J.M

. 
and 

W
ood 

K
.J. 

P
rinciples 

C
ellular 

and 
M

olecular 
Im

m
unology,

O
xfordUniversityPress,1993.
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T
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E
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B
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G
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R
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G
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U
N

IT
 I : In

tro
d

u
ctio

n

Id
en

tificatio
n

 o
f m

etab
o

lic reg
u

latio
n

 is a key p
o

in
t in

 m
etab

o
lic en

g
in

eerin
g

.
B

asic concepts of M
etabolic E

ngineering – O
verview

 of cellular m
etabolism

 –

D
ifferent m

odels for cellular reactions, induction – Jacob M
onod m

odel and its

regulation, D
ifferential regulation by isoenzym

es, F
eed back regulation.

U
N

IT
 II : S

yn
th

esis o
f P

rim
ary M

etab
o

lites

A
m

ino acid synthesis pathw
ays and its regulation at enzym

e level and w
hole cell

level, A
lteration of feed back regulation, Lim

iting accum
ulation of endproducts.

U
N

IT
 III : B

io
syn

th
esis o

f S
eco

n
d

ary M
etab

o
lites

R
e

g
u

la
tio

n
 o

f se
co

n
d

a
ry m

e
ta

b
o

lite
 p

a
th

w
a

ys, p
re

cu
rso

r e
ffe

cts, p
ro

p
h

a
se

,

idiophase relationship, C
atabolite regulation by passing control of secondary

m
e

ta
b

o
lism

, p
ro

d
u

ce
rs o

f se
co

n
d

a
ry m

e
ta

b
o

lite
s, a

p
p

lica
tio

n
s o

f se
co

n
d

a
ry

m
etabolites.

U
N

IT
 IV

 : B
io

co
n

versio
n

s

A
pplications of B

ioconversions, F
actors affecting bioconversions, S

pecificity, Y
ields,

C
o m

etabolism
, P

roduct inhibition, m
ixed or sequential bioconversions, C

onversion

of insoluble substances.

U
N

IT
 V

 : R
eg

u
latio

n
 o

f E
n

zym
e P

ro
d

u
ctio

n

S
train selection, G

enetic im
provem

ent of strains, G
ene dosage, m

etabolic pathw
ay

m
a

n
ip

u
la

tio
n

s to
 im

p
ro

ve
 fe

rm
e

n
ta

tio
n

, F
e

e
d

 b
a

ck re
p

re
ssio

n
, C

a
ta

b
o

lite

R
epression, optim

ization and control of m
etabolic activities. T

he m
odification of

existing - or the introduction of entirely new
 - m

etabolic pathw
ays

U
N

IT
 V

I : M
etab

o
lic flu

x

Integration of anabolism
 and catabolism

, m
etabolic flux distribution analysis-

bioprocess, m
aterial balance, kinetic types, equilibrium

 reaction. E
xperim

ental
determ

ination m
ethod of flux distribution, M

etabolic flux analysis and its applications,

T
herm

odynam
ics of cellular processes
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O
R

M
A

T
IC

S
 L

A
B

1)
D

em
onstration of B

LA
S

T, FA
S

TA
 and other search engines

2)
C

lustering and contig assem
bly tool

3)
M

ultiple sequence alignm
ent and phylogenetic analysis.

4)
G

ene finder (P
rediction)

5)
R

estriction site analysis tools

6)
P

rotein visualization tools (R
A

S
M

O
L)

U
N

IT
 V

II : M
etab

o
lic en

g
in

eerin
g

 w
ith

 B
io

in
fo

rm
atics

M
etabolic pathw

ay m
odeling, A

nalysis of m
etabolic control and the structure

m
etabolic netw

orks, M
etabolic pathw

ay synthesis algorithm
s,

U
N

IT
 V

lll : A
p

p
licatio

n
s o

f M
etab

o
lic E

n
g

in
errin

g

A
pplication in pharm

aceuticals, chem
ical bioprocess, food technology, agriculture,

environm
ental biorem

ediation and biom
ass conversion.

T
E

X
T

 B
O

O
K

S
:

1.
W

ang.D
.I.C

 C
ooney C

.L., D
em

ain A
.L., D

unnil.P. H
um

phrey A
.E

. Lilly M
.D

.,
F

erm
entation and E

nzym
e Technology, John W

iley and sons 1980.

2.
S

ta
n

b
u

ry P.F., a
n

d
 W

h
ita

ke
r A

., P
rin

cip
le

s o
f F

e
rm

e
n

ta
tio

n
 Te

ch
n

o
lo

g
y,

P
ergam

on P
ress, 1984.

R
eferen

ces :

Z
ubay G

., B
iochem

istry, M
acm

illan P
ublishers, 1989.

http://ocw
.osaka-u.ac.jp/contents/19/M

E
040512.pdf F

or unit V
l &

 V
ll

http://ocw
.osaka-u.ac.jp/contents/19/M

E
040421.pdf F

or unit V
l

http://ocw
.osaka-u.ac.jp/contents/19/M

E
040526.pdf F

or unit V
ll

http://ocw
.osaka-u.ac.jp/contents/19/M

E
040602.pdf F

or unit V
l &

 V
ll

http://w
w

w
.bioinfo.de/isb/gcb01/poster/hurlebaus.htm

l

H
ow

 w
ill bioinform

atics influence m
etabolic engineering? B

iotechnol B
ioeng. 1998

A
pr 20-M

ay 5;58(2-3):162-9. F
or unit V

ll
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O
C
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S
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G
 L

A
B

O
R

A
TO

R
Y

C
ell d

isru
p

tio
n

 tech
n

iq
u

es.

S
o

lid
 se

p
a

ra
tio

n
 m

e
th

o
d

s-filtra
tio

n
, se

d
im

e
n

ta
tio

n
, ce

n
trifu

g
a

tio
n

, p
ro

d
u

ct

enrichm
ent operations, precipitation, ultra filtration, tw

o-phase aqueous extraction,

high-resolution purification, preparative liquid chrom
atographic techniques, product

crystallization and drying.
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W

A
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A
R

L
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L
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E
H

R
U
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E

C
H

N
O

L
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G
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A
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N
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R
S
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Y

H
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D
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R
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D
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ear B
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C
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 B
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E
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 C
4+1  0  4

(B
T

05041) A
N

IM
A

L
 C

E
L

L
 S

C
IE

N
C

E
 A

N
D

 T
E

C
H

N
O

L
O

G
Y

U
n

it I:
S

tructure and O
rganization of anim

al cell; E
quipm

ents and m
aterials for anim

al cell
culture technology; P

rim
ary and established cell line cultures; Introduction to the

balanced salt solutions and sim
ple grow

th m
edium

,

U
n

it II:
B

rief discussion on the chem
ical, physical and m

etabolic functions of different
co

n
stitu

e
n

ts o
f cu

ltu
re

 m
e

d
iu

m
. R

o
le

 o
f ca

rb
o

n
 d

io
xid

e
. R

o
le

 o
f se

ru
m

 a
n

d
supplem

ents; S
erum

 &
 protein free defined m

edia and their application.

U
n

it III:
M

easurem
ent of viability and cytotoxicity; B

iology and characterization of the cultured
cells, m

easuring param
eters of grow

th;

U
n

it IV
:

B
asic techniques of m

am
m

alian cell culture in vitro; disaggregation of tissue and
prim

ary culture, m
aintenance of cell culture; cell separation.

U
n

it V
:

C
ell synchronization; C

ell cloning and m
icrom

anipulation; C
ell transform

ation;
A

pplication of anim
al cell culture; S

caling-up of anim
al cell culture.

U
n

it V
I:

S
tem

 cell cultures, em
bryonic stem

 cells and their applications; C
ell culture based

vaccines, S
om

atic cell genetics.

U
n

it V
II:

O
rgan and histotypic cultures; M

easurem
ent of cell death; A

poptosis;

U
n

it V
III:

T
hree dim

ensional culture and tissue engineering.

T
E

X
T

 B
O

O
K

S
:

1.
C

ulture of A
nim

al C
ells, (3 rd E

dition), F
1. Ian F

roshney. W
iley-Liss.

2.
A

nim
al C

ell C
ulture – P

ractical A
pproach, E

d. John R
.W

. M
asters, O

X
F

O
R

D
.

R
E

F
E

R
E

N
C

E
S

1.
C

ell C
ulture Lab F

ax. E
ds. M

. B
utler &

 M
. D

aw
son, B

ios S
cientific P

ublications
Ltd., O

xford.

2.
A

nim
al C

ell C
ulture Techniques. E

d. M
artin C

lynes, S
pringer.

3.
M

ethods in C
ell B

iology, V
ol. 57, A

nim
al C

ell C
ulture M

ethods. E
d. Jenni P.

M
ather and D

avid B
arnes. A

cadem
ic P

ress.

4.
C

ell G
row

th and D
ivision: A

 P
ractical A

pproach. E
d. R

. B
asega, IR

L P
ress.
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lective-III)

U
nit I: Introduction To Food P

rocessing

B
iotechnology in relation to the food industry, nutritive value of food, and types of m

icroor-
ganism

s associated w
ith food, its sources, types and behavior in foods.

U
nit II: Food P

reservation I

B
ioprocessing of m

eat, fisheries, vegetables, dairy products, enzym
es and chem

icals
used in food processing,

U
nit III: Food P

reservation II

biochem
ical engineering for flavor and food production, cryopreservation, irradiated foods.

U
nit IV: Ferm

ented Food P
roducts

D
airy products, non-beverage plant products, beverages and related products of baking.

U
nit V: Q

uality C
ontrol

Q
uality control, case studies on B

iotechnology in the evolution of food quality.

U
nit V

I: Food S
poilage &

 Food B
orne D

iseases

 Food -borne infections &
 intoxications.

U
nit V

II: Food M
icrobiology I

U
tilization of m

icroorganism
s in food Industry, S

ingle cell protein, N
eutraceuticals etc.,

U
nit V

III: Food M
icrobiology II

N
atural and artificial sw

eeteners and their role in controlling diseases and deficiencies.

TE
X

T B
O

O
K

S

1.
R

oger A
., G

ordan B
., and John T., Food B

iotechnology, 1989.

2.
Frazier, Food M

icrobiology,

R
E

FE
R

E
N

C
E

S

1.
G

eorge J.B
., B

asic Food M
icrobiology, C

B
S

 P
ublishers D

istributors, 1987.

2.
Jam

es M
 .J. M

odern Food M
icrobiology, C

B
S

 P
ublishers &

 D
istributors, 1987.

3.
Lindsay, W

illis B
iotechnology, C

hallenges for the flavor and food Industries, E
lsevier

A
pplied S

cience, 1988.
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R
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IG
N

(E
lective III)

U
nit I: Introduction to M

olecular M
odelling

Introduction to M
olecular M

odelling. W
hat are m

odels used for? A
reas of application – S

ingle
m

olecule calculation, assem
blies of m

olecules. R
eaction of the m

olecules. D
raw

backs of
m

echanical m
odels as com

pared to graphical m
odels. C

o-ordinate system
s tw

o – m
atrix,

potential energy surface.
U

nit III – Q
uantum

 M
echanics

P
ostulates of quantum

 m
echanics, electronic structure calculations, ab initio, sem

i-em
pirical

and density functional theory calculations, m
olecular size versus accuracy. A

pproxim
ate

m
olecular orbital theories.

U
nit III: Em

pirical Force Field M
odels

M
olecular M

echanism
s, energy calculations, B

ond stretch, angle bending, torsional term
.

E
lectrostatic interaction- Van der w

aals interactions. M
iscellaneous interaction.

U
nit IV – M

olecular D
ynam

ics
Introduction, M

olecular D
ynam

ics using sim
ple m

odels. D
ynam

ics w
ith continuous potentials.

C
onstant tem

perature and constant dynam
ics. C

onform
ation searching, S

ystem
atic search.

A
pplications to protein folding

U
nit V – C

om
parative protein m

odeling
M

odelling by H
om

ology-the alignm
ent, construction of fram

e w
ork ,selecting variable regions,

side chain placem
ent and refinem

ent, validation of protein m
odels –R

am
chandran plot,

threading and ab initio m
odeling.

U
N

IT VI: A
nalog B

ased D
rug D

esign
Introduction to Q

S
A

R
. lead m

odule, linear and nonlinear m
odeled equations, biological

activities, physicochem
ical param

eter and m
olecular descriptors, m

olecular m
odelling in

drug discovery.
U

N
IT VII: Structure B

ased D
rug D

esign
3D

 pharm
acophores ,m

olecular docking, D
e novo Ligand design, Free energies and solvation,

electrostatic and non-electrostatic contribution to free energies.
U

N
IT VIII: Further applications on the design of new

 m
olecules

3D
 data base searching and virtual screening, S

ources of data, m
olecular sim

ilarity and
sim

ilarity searching, com
binatorial libraries – generation and utility,

TEXTB
O

O
K

S
1.

P
rinciples and applications of m

odelling by Leach
2.

M
olecular M

odelling by H
ans P

ieter,H
eltje &

 G
erd Folkens, V

C
H

.
R

EFER
EN

C
ES:

1.
C

hem
ical A

pplications of M
olecular M

odelling by Jonathan G
oodm

an.
2.

C
om

putational C
hem

istry by G
uy H

, G
rant &

 W
. G

raham
 R

ichards, O
xford U

niversity
P

ress.
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lective - III)

U
n

it I: P
ro

cess D
esig

n
 D

evelo
p

m
en

t
Technical feasibility survey, process developm

ent, flow
 diagram

s, equipm
ent design

and specifications.

U
N

IT
 II: G

en
eral D

esig
n

 C
o

n
sid

eratio
n

M
arketability of the product, availability of technology, raw

 m
aterials, equipm

ents,
hum

an resources, land and utilities, site characteristics, w
aste disposal, govt.

regulations and other legal restrictions, com
m

unity factors and other factors affecting
investm

ent and production costs.
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