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Faculty of Science

Bachelor of Science (B.Sc. Honours)
SUBJECT: INDUSTRIAL MICROBIOLOGY
B.Sc. Honours IV Year

Paper-Discipline Specific Elective (DSE) Course I
Downstream Processing

(S4INMB1D)
CO.No. Course Outcomes Cognitive
Level
CoOl1 Upon completion of this course the students will be able to Define the | U,
fundamentals of downstream processing for product recovery Analyze
CO2 They will Understand the requirements for successful operations of downstream | U,
processing Analyze
CO3 They will be able to Describe the components of downstream equipment and its UA
purpose
CO4 Apply principals of various unit operations used in downstream processing and U,A
enhance problem solving techniques
Credit and Marking Scheme
. Marks
Credits Internal Esteral Total Marks
Theory 2 30 70 100
(Min. Passing Marks: 35)
Practical 2 30 70 100
- ) (Min. Passing Marks: 35)
Total 4 200
Evaluation Scheme
Marks
Internal External
Theory 4 Internal Exams of 10 Marks 1 External Exams
(During the Year) (At the End of the Year)
(Best 3 will be taken)
Practical 2 Internal Exams (20 Marks) + Attendance of 1 External Exams
10 Marks (At the End of Semester)
(During the Year)
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Content of the Course
Theory

No. of Lectures (in hours per week): 2 Hrs. per week

Total No. of Lectures: 60 Hrs.

),

U o ¢ Reaccredited ‘A+ ‘Grade by NAAC (CGPA:3.68/4.00)

JABALPYR

Maximum Marks: 70
Unit Topics No. of Lectures
30
1 Basic concepts of downstream processing 06
Introduction to downstream processing,
> Principles, characteristics of biomolecules and bioprocess
> Cell disruption for product release - mechanica] enzymatic and
chemical methods.
> Pre-treatment and stabilization of bioproducts,
2 Physical methods of Separation 06
> Unit operations for solid-liquid separations.
> Filtration
> centrifugation
3 solation of products 06
> Adsorption
> Liquid - liquid extraction
> Aqueous two-phase extraction
» Membrane Separation
> Ultrafiltration
> Reverse osmosis
> Dialysis
> Precipitation of protein by different methods
4 Product purification 06
» Chromato graphy-Principles, instruments and practice
» Adsorption
> Reverse phase
» lon-exchange
> Size exclusion
» Hydrophobic interaction
» Bio affinity and pseudo-affinity chromatographic techniques
5 Final product formulation and finishing operations 06
» Crystallization
> Drying
» Lyophilization in final product formulation
Keywords: Downstream processing, Product fo.rmulation3 chomatography, product isolation, protein
precipitation, centrifugation, solid-liquid separation, cell disruption,
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Books and other Learning Resources

Suggested Readings:

1. Belter, P.A. E.L. Cussier And Wei-Houhy - "
Biotechnology, Wiley Interscience Pun. (1988).

2. Sivasankar, B. "Bioseparations: Principles and Techniques". PHI, 2005.

%. J_cnkins R. O., (Ed.) - Product Recovery In Bioprocess Technology - Biotechnology By Open Learning
Series, Butterworth-Heinemann (1992).

4. Janson J. C. and L. Ryden, (Ed
Applications, VCH Pub. 1989,

5. Scopes R, K. - Protein Purification - Principies And Practice, Narosa Pub. (1994).

6. Prasad K. N. - Downstream process technology: A new horizon in biotechnology. Prentice Hall India
Learning Pvt Ltd. 2010,

7. Rana A. K. Downstream processing techniques in biotechnology. Global Vision Publishing House.
015.

8. Show P.L., Ooi C. W. and Ling T. C. Bio
Francis Books Limited U.K. 2019,

Bioseparations - Downstream Processing for

.) - Protein Purification - Principles, High Resolution Methods And

process engineering downstream processing. Taylor and

Suggested Website Links:

I. Downstream processing. hitps://www.youtube.com/watch?v=J YDsPChnmlJc

2. Bioprocessing overview. https://www.youtube.com/watch?v=SsozxmGX6cM

3. Downstream processing. https://www.youtube.com/watch?v=UutlcUs6GpA

4. Bioreactors: Downstream processing (Dhttps://www.youtube.com/watch?v=0QrzTf2Fmchl

5. https://www.deshbandhucollege.ac.in/pdf/resources/1 Industrial and Environmetal Microbiology-1.pdf
6. Ms://biomanufacturing.org/uploads/ﬁles/92268253567700668-chapter-1 1- restricted.pdf

7. https://sist.sathyvabama.ac.in/sist coursematerial/uploads/SBT1306.pdf

Assessment and Evaluation
Suggested Continuous Evaluation Methods:
MaximumMarks: 100

ContinuousComprehensiveEvaluation(CCE):30Marks™ . .+ 'Exam(. £):70Marks
Internal Assessment : Continuous Class Test
Comprehensive Evaluation(CCE) Assignment/Presentation 30
A

External Assessment: Bgetipn (A):Very Short Questions Total70
University Exam Section :

Time: 03.00 Hours Section(B):Short Questions
Section (C): Long Questions

30+ 70 =100
-
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Learning Resources
Text Books, Reference Books, Other Resources
Suggested Readings:

1.Principles of Microbiology. Atlas RM Mc Graw Hill Publication

2 Microbiology. Prescott LM, Harley JP and Klein D Harley A. Mc Graw Hill Publication

3 Principles of Biochemistry. Nelson D and Cox MM, WH Freeman and Company, New York

Suggested equivalent online courses:https://nptel.ac.in/courses/104105139

Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks . . ... Exam ( ©€):70 Marks

Internal Assessment: Continuous Comprehensive Class Test/Assignment/ | 30
Evaluation (CCE) Presentation

External Assessment: University Exam Section (UE) | Section (A): Very Short | 70
Time: 03:00 Hours Questions

Section (B): Short Questions
Section (C): Long Questions

Total 100
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Assessment and Evaluation
.Internal assessment: 3 TR 3
Class interaction / Quiz 10 Practical Oral (VIVA) 10
Attendance . 10 Practical Record file 10
-Assignment 10 Table work / 50

Experiments

Total marks 30 70
Suggestions: Table work / Practical will be held on the basis of locally available resources.
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8.4 M. Uer., Sfisiras Y. wecq. Wik RAT .. SR SRR STITEH
TR Tox U wifew g ffaee Z.%. 2019

AU U aadrse foieh:

1. TRTEM TR https:/www.youtube.com/watch?v=TYDsPChnmJc

2. AETTE T IGHEEIER] https://www.youtube.com/watch?v=SsozxmGX6cM

3.11. SRS TIETHT https://www.youtube.com/watch?v=Uut1cUs6GpA

4. AEANUHT: SRS TR - /) www.youtube.com/watch?v=QrzTf2Fmchl
Shttps://www.eshbandhucollege.ac.in/pdf/resources/1587179880 BT(H)-VI- sirenfis i

TR gTq HISHETATesii-1.pdf
6. https://biomanufacturing.org/uploads/ﬁles/92268253567700668-chapter-1 1-

giaefad. fisius
7. https://sist.sathyabama.ac.in/sist course material/uploads/SBT1306.pdf
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