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The figvres ln the ,ndrgln lndlcate
full rnzrks for the questlons.

Ansuter ang thre qtestiorts from seoen.

1. (r) What is Stoichiometry ? Explain with a
microbial growth equation.

(it) What is Respiratory quotient and
Theoretical o)<Ygen demand ?

(iii) How "Del Factor' for medium
sterilization is estimated ?

(iu) For Del Factor Calculation, why final
microbial load can not be considered
zero ?
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Write microbial cell growth kinetic

equation. What is doubling time ? What

is Monod equation ? Define all terms'
3+3+6+2+6=20

What is batch fermentation ?

What is CSTR ? Do material balance

for biomass, substrate and product in

a Continuous Stirred Tank Reactor

(CSTR) and calculate steady state

biomass, substrate and Product
concentration ?

What does Dilution Rate (fr-l) sigrrify

in CSTR ?

How Plug Flow Reactor has operational

similaritY with Batch and CSTR ?

What does "Maintenance Coefficient"

signify in microbial growth ?

3+8+2+4+3=20

What is Fed batch culture ? WhY it is
reouired ?

(v)
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Do substrate balance around a
differential section in a Plug Flow
Reactor under steady state and derive
equation to calculate Reactor length
and Residence time for substrate
conversion ?

Why agitation is required in suspension
microbial culture ?

How O" is transferred to microbial cell

in stirred susPension culture ?

Write Fick's lst and 2nd law of dilhrsion

and discuss' 
4+T+2+3+4=2o

How volumetric oxYgen transfer
coelficient (Kra) can be imProved ?

What does NRe signiff ?

What is unit for Diffusion coefficient

and Mass transfer coefficient ?

fiu/ How (fra) can be determined in a
microbial culture under dYnamic
condition ?
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(v)

(u)

(t)5.

How fermentor is scaled uP based on

equal Power inPut/unit volume ?

How mixing can be imProved in CSTR ?

2+2+2+5+5+4=2O

What do the following terms signiff ?

Km, V,r,or, effectiveness Factor'
DamkohiJ number, Thiele modulus'

Write short notes on i (Ang t'hteet

Filtration
Centrifugation
AbsorPtion
Ultrafrltration
Chromatographic Separatio 

g+L2=2O

Discuss fermentative production of the

iollowing products, specifrcally mention

-l"t.Uili strain, culture condition'
nutrient medium etc' tAng Fout)

Citric Acid

Lactic Acid

a AmYIase

B -galactosidase

Ascorbic Acid

4
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fu.) Yeast was cultured in a CSTR under
aerobic condition. The nutrient medium

flow rate was varied and the steadY

state concentration of cells and glucose

was measured in fermenter' The
glucose concentration in inlet medium

was 10Og/L. The volume of fermenter

content wis SOOml' Inlet medium was

sterile.

flou
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7. (t)

Find rate equation for cell growth' What

should be the range of the flow rate to

prevent washout of the cells ?
10+ 10=20

Find out the ratio of substrate
concentration. When the velocity of

errzytne reaction is 90olo of Vl4or and

lOo/o of Vyo*.
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@ What fraction of V*o, is observed at
substrate concentration = 4Km.

/ay' Suppose a microorganism obeys Monod
equation :

dcx _ pu*[S]txl
dt r, +[s]

where py-r=O.T fu-r, K,=Sgtf L. TIre
cell yield (v,t) is 0.6s. The
microorganism is cultured in onefermenter, The flow rate and thesubstrate concentration of the inleistream are SOOL/hr and g\g/t
respectively. The substrate
concentration of ouflet stream is Sg/L.
What will be the size of ttre fermenter ?
What is the cell concentration of the
outlet stream ?

(iu) For production of penicillin
(q6;4sO41V2S, Mol wt=334.4) using
Penicillium mould, where glucose
(CMHqO6, Mol wt.-180) is substrate
and phenylacetic acid (CgHsO2, Mol
wt = 136'2) is precursor. The

L

53 (FPT 712) FMTC/G



s3 (FPT 712) FMTC/G

stoichiometric equation for the
synthesis is

l'67 C6H,O6 +2NHs +O'5O2 + H2SOa
+ CaHeOz -+ CrcH:'r)4N2S + 2CO, +9H2O

Hence, 60lo glucose is used for penicillin
synthesis and rest is used for cell
growth and maintenance. The above
fermentation is carried out in a l0O,
batch fermeriter. The initial glucose and
phenylacetic acid concentration in
nutrient medium are 5Og/L and 4g/L
respectively. After tJle fermentation is
over, the residual glucose concentration
is 5'59/L. Justiff / Prove that glucose
is the limiting substrate in this
fermentations.

6+2+6+6=20

loo


