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M.TECH DEGREE EXAMINATIONS: NOV/DEC 2024
(Regulation 2018)
First Semester
BIOTECHNOLOGY
P18BTI11203: Bioproduct Recovery and Purification
COURSE OUTCOMES
CO1: Understand the various principles involved in bioseparation and cell disruption techniques

CO2: Explain the different types of filtration and centrifugation techniques used in bioproduct recovery

CO3: Understand the various techniques in different unit operations involved for the isolation and
extraction of bio-products from biological samples

CO4: Select and use various methods of chromatography in protein purification

CO5: Illustrate different methods of final polishing for bio-products produced at lab and industrial level

CO6: Develop a process design and choose the appropriate purification steps and perform the techno-
economical analysis for purification of bioproducts

Time: Three Hours Maximum Marks: 100
Answer all the Questions:-
PART A (10 x 1 = 10 Marks)
1. Intracellular product recovery- find proper order for isolation and purification steps Col  [Kj]
1. Filtration, 2. Removal of cell debris, 3. Sonication, 4. Centrifugation

a) 1234 b) 4,213
) 1243 d 4321
2. Which of the following cell disruption having non-toxic and non-selective and require ~ CO1  [K;]
huge energy
a) Chemical methods b) Physical methods
C) Enzymatic methods d) Biological methods
3. Accumulation of rejected solute on the feed side of the membrane or filter surface, CO2 [Kj]

excluding cake or adsorbed layers is called as...................

a) Conductance b) Concentration Polarization
C) Cross flow filtration d) Batch Filtration
4.  Matching type item with multiple choice code: CO2 [Kg]

Description Key words




A. mass or volumetric flow through the i. Permselective

filter/membrane per unit time per unit area.

B. Irreversible decline in flux due to adsorption, | ii. Permeance
deposition, or other accumulation on the surface
and/or in the pores of the membrane or filter.

C. The flux divided by the TMP iii. Fouling

D. A membrane is permselective towards a feed | iv. Flux
mixture if the concentrations in the permeate
differ from the feed

a)  A-iv, B-ii, C-iii,D-i. b) A-iv, B-iii, C- ii,D-i.

c)  A-ii, B-iii, C- i,D-iv d) A-ii, B-i, C-iii,D-vi.

Adsorbent also called as................. COo3
a) Substrate b) Media

C) Filter aid d) Solution

The other name of partition coefficient (K) is.......... Cos
a) Separation coefficient b) Distribution coefficient

c) Equilibrium coefficient d) Concentration coefficient

Assertion  (A):  Hydrophobic interaction chromatography (HIC) is aliquid CO4
chromatography to  separate  and  purify biomolecules by  their hydrophobic
interaction with the hydrophobic ligands coupled to porous media.

Reason (R): The HIC exploits stationary phase with weakly hydrophilic ligands such

as short chain alkyl and phenyl immobilized on a hydrophilic matrix.

a) Both Assertion and Reasoning wrong b) Assertion correct and Reasoning wrong
C) Both Assertion and Reasoning correct  d)  Assertion wrong and Reasoning correct

Which of the following chromatography, shows high concentration (Yield) products Cco4

obtained................
a) Gel filtration chromatography b) Hydrophobic interaction chromatography
C) lon-exchange chromatography d) Affinity chromatography

Using E. coli as the expression system for large-scale recombinant insulin production 05

possesses and it’s have own advantages. Which includes.......
A. High growth rate, B. Specific media requirement, C. Ease of handling, D. High purity,

and E. Cost effectiveness
a) Aand B b) BandC

C) A, Cand E d) CandD
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Other than E.coli, which of following microorganism widely used for production of

insulin?
a) Saccharomyces cerevisiae b)  Aspergillus nigher
C) Bacillus subtilis d) Penicillium notatum

PART B (10 x 2 = 20 Marks)
Recall any four sources for bioproduct recovery
Suggest various primary recovery stages for extracellular product from animal waste
Distinguish pressure driven filtration and gravity driven filtration
Recommend filtration techniques to filter liquids with a high concentration of filterable
matter.
Comments on chemical adsorption
Define Partitioning Equilibria
Describe salting out chromatography
Mention 3 theories Behind Hydrophobic Interaction Chromatography
Distinguish primary drying and secondary drying in Lyophilization process
Illustrate general workflow for the downstream processing of recombinant human

insulin from E.coli

PART C (6 x 5 = 30 Marks)

Suggest various types of bioseparation for bioproduct recovery

List and narrate various specification for selection of filter media for

chromatographic experimental studies.

Illustrate craig apparatus to understand countercurrent extractions

Compare and analysis mechanism behind in anion exchanger and cation

exchangers

Empbhasis various product concentration techniques and illustrate triple point and

its mechanism of product concentration.

Illustrate citric acid production process with profit analysis with detailed spread

sheet.
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Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

Recommend and propose RIPP scheme for product with high market value

Compare any five-filtration equipment’s widely used in industry to separate

biomolecules

Design experimental procedure to isolate or separate biomolecules form the

mixture of sample using two polymer system.

Suggest and illustrate experimental procedure to separate biomolecules based on

molecular weight

Design and illustrate unit operations to maximize/optimize bioproduct recovery by

using SuperPro for any one low volume high value product.
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