Part A Introduction

Program: Honours/ | Class: B.Sc. 4'h Year: 2024 Session: 2024-25
Research year
Subject: Industrial Microbiology
l. Course code S4INMB1 D
2 Course Title Downstream Processing paper I
3. Course type: Core | DSE - i
Course
4. Pre-requisite To study this course, a student must have had
the subject Industrial Microbiology in UG 3 year
3. Core Learning Upon completion of this course the students will be
Outcome (CLO) able to:
¢ Define the fundamentals of downstream
processing for product recovery
* Understand the requirements for successful
operations of downstream processing
* Describe the components of downstream
equipment and its purpose
* Apply principals of various unit operations used
in downstream processing and enhance problem
solving techniques
6. Credit value Credits: 2
¥ Total marks Max marks: 30+70=100 Min. Passing marks=35

Part B: Content of the Course

Total no of Theory Lectures: 30 Hours

Credits: 02

Units

Topics

} No. of lectures - 3¢

I

Basic concepts of downstream processing i 06

1.1 Introduction to downstream processing.
1.2 Principles, characteristics of biomolecules and bioprocess.

Ty b



1.3 Cell disruption for product release — mechanical, enzymatic
and chemical methods.
1.4 Pre-treatment and stabilization of bioproducts.

II Physical methods of separation 06

1.1 Unit operations for solid-liquid separations.
1.2 Filtration
1.3 centrifugation

I1I Isolation of products I 06

1.1 Adsorption

1.2 Liquid - liquid extraction

1.3 Aqueous two-phase extraction

1.4 Membrane separation

1.5 Ultrafiltration

1.6 Reverse osmosis

1.7 Dialysis

1.8 Precipitation of protein by different methods

v Product purification 06

1.1 Chromatography - Principles, instruments and practice

1.2 Adsorption

1.3 Reverse phase

1.4 lon-exchange

1.5 Size exclusion

1.6 Hydrophobic interaction

1.7 Bio affinity and pseudo-affinity chromatographic techniques

A% Final product formulation and finishing operations 06

1.1 Crystallization
1.2 Drying
1.3 Lyophilization in final product formulation

Keywords/Tags: Downstream processing, Product formulation, chromatography, product
isolation, protein precipitation, centrifugation, solid-liquid separation, cell disruption.

Part C Suggested learning resources

Books and other learning resources

1. Belter, P.A. E.L. Cussler And Wei-Houhu — “Bioseparations — Downstream Processing for
Biotechnology, Wiley Interscience Pun. (1988).

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

3. Jenkins R. 0., (Ed.) — Product Recovery In Bioprocess Technology — Biotechnology By Open
Learning Series, Butterworth-Heinemann (1992).
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4. JansonJ.C.and L. Ryden, (Ed.) - Protein Purification — Principles, High Resolution Methods And |

Applications, VCH Pub. 1989.

S. Scopes R. K. — Protein Purification — Principles 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. 2015,

8. Show P.L., Ooi C. W. and Ling T. C. Bioprocess engineering downstream processing.

Taylor and Francis Books Limited U.K. 2019.
Suggested Website Links: |

Downstream processing. https:}/www.voutube.com/watch?v=JYDsPChnch

Bioprocessing overview. https:z’fwww.voutube.Com/watch'?v=SsozmeX6cM

Downstream processing. https://www.youtube.com/watch?v=Uut] cUs6GpA

Bioreactors: Downstream processing

(I)https:z’fwww.voutube.com!watch'?v=0rsz2chhI

5. htms:ﬁwww.deshbandhucoiIege.ac.infpdfz’resourcesfl587179880 BT(H)-VI-
Industrial_and_Environmetal Microbiology-Lpdf

6. https:ﬁ'biomanufacturing.0ra/uploads/ﬁlesf92268253567?{)0668-chapter-1 1-

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

B

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 marks University Exam (UE) 70 marks

'Fterna! Assessment: Class Test Assignment/Presentation 30
Continuous Comprehensive
Evaluation (CCE):30

External Assessment; Section(A): Very Short/ Objective 70

Questions
University Exam Section: 70

Section (B) : Short Questions

Time: 03.00 Hours Section (C) : Long Questions

Any remarks/ suggestions:
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1. Belter, P.A. E.L. Cussler And Wei-Houhu — “Bioseparations — Downstream Processing for
Biotechnology, Wiley Interscience Pun. (1988).

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

3. Jenkins R. 0., (Ed.) — Product Recovery In Bioprocess Technology — Biotechnology By Open Learning
Series, Butterworth-Heinemann (1992).

4.Janson J. C. and L. Ryden, (Ed.) - Protein Purification — Principles, High Resolution Methods And
Applications, VCH Pub. 1989.

5. Scopes R. K. — Protein Purification — Principles 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. 2015.
8. Show P.L., Ooi C. W. and Ling T. C. Bioprocess engineering downstream processing.
Taylor and Francis Books Limited U.K. 2019.

Suggested Website Links:

Downstream processing. https://www.youtube.com/watch?v=JYDsPChnmic
Bioprocessing overview. https:/fwww.youtubc.com/watch?v=SsozmeX6cM
11. Downstream processing. https:e’!www.youtube.conv’watch?v=UutIcUsﬁGDA

Bl N

Bioreactors: Downstream processing

(Dhttps://www.youtube.com/watch?v=0rzTf2Fmchl

5. https:z’iw'ww.deshbandhucoIlege.ac.infDd f/resources/1587179880 BT(H)-VI-
Industrial_and Environmetal Microbiology-L.pdf

6. mps:f;’biomanufacturing.org/unIoadsfﬁ165192268253567?00668-chapter-1 1-

restricted.pdf
7. https://sist.sathyabama.ac.in/sist coursematerial/uploads/SBT1306.pdf
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Format for Syllabus of Practical Paper

~ PartA Introductlon

Program Research} Homn ﬂlass B.Sc. 4th Year: 2024 Session: 2024-25

'Y
Year

Subject: Industrial Microbiology

1 Course Code S4INMR1Q
2 Course Title Practical Downstream Processing paperl
3 | Course Type (Core DSE -1
Course/Elective/Generic
Elective/Vocational......)
4 | Pre-requisite To study this course, a student must have had

the subject Industrial Microbiology in UG 3t year

5 | Course Learning outcomes Upon completion of this course the students will be able to:
(CLO)
e Skill about downstream processing
* Perform different operations of downstream
processing
® Isolate the products from cells
Purify the industrial products

6 | Credit Value Credits: 02 (Practical)

7 | Total Marks Max. Marks: 30 + 70 Min. Passing Marks:35

s -__Part B- Content of the Course :

Total No of Practical (m hours per Week) 2 Hours

L-T-P: 30 hrs

Unit ’ Topics No. of Lectures -3¢

(2 Houxs &acL/}



l. Separation of plant pigments by  paper | 30
chromatography

2. Separation of plant pigments by thin layer
chromatography

3. Cell disruption by sonication

4. Centrifugation studies for separation of yeast cells

5. Isolation of casein from milk by isoelectric
precipitation method

6. To isolate the given protein by aqueous two-phase
extraction method

7. Precipitation of protein by salting out (Ammonium
sulphate precipitation)

8. Demonstration of crystallization of products

9. Estimation of protein by Lowry method

10. To study the settling velocity of solid particles under
batch sedimentation and to find the area of the
continuous thickener.

11. Visit of an Industry manufacturing the bioproducts
and presentation of report.

Keywords/Tags: Downstream processing, Product formulation, chromatography,

protein precipitation, centrifugation, solid-liquid separation, cell disruption.

~ PartC-Learning Resources

Text Booké, Reference Books, Other resources

1. Belter, P.A. E.L. Cussler And Wei-Houhu — “Bioseparations — Downstream Processing for
Biotechnology, Wiley Interscience Pun. (1988).

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

3. Jenkins R. 0., (Ed.) - Product Recovery In Bioprocess Technology — Biotechnology By Open Learning
Series, Butterworth-Heinemann (1992).

4. Jansonl.C.and L. Ryden, (Ed.) — Protein Purification — Principles, High Resolution Methods And
Applications, VCH Pub. 1989,

5. Scopes R. K. - Protein Purification — Principles 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. 2015.

product isolation,

8. Show P.L., Ooi C. W. and Ling T. C. Bioprocess engineering downstream processing. Taylor

and Francis Books Limited U.K. 2019.
Suggested Website Links:

9. Downstream processing, https://www.youtube.com/watch?v=JYDsPChnmJc

10. Bioprocessing overview. https://www.youtube.com/waich?v=SsozxmGX6cM

11. Downstream processing. https://www.youtube.com/watch?v=Uut1cUs6GpA

12. Bioreactors: Downstream processing (Dhttps://www.youtube.com/watch?v=QrzTf2Fmchl
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13. https://www.deshbandhucollege.ac. in/pdf/resources/1587179880 BT(H)-VI-
Industrial and Environmetal Microbiology-1.pdf

14. httns:ﬁbiomanufacturing.org/uploadsfﬁ]esf9226825356??{)0668»chapter-I 1 -restricted.pdf

15. https:/sist.sathyabama.ac.in/sist coursematerial/uploads/SBT1306.pdf

Suggested equivalent online courses: Nil

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 10
Attendance 10 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/

Technology Dissemination/

Report of Excursion/ Lab

Visits/ Survey / Industrial

visit)

TOTAL 30 70

Any remarks/ suggestions: Table work/ practical will be based on locally available resources.
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1. Belter, P.A. E.L. Cussler And Wei-Houhu — “Bioseparations — Downstream Processing for
Biotechnology, Wiley Interscience Pun. (1988).

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

3. Jenkins R. 0., (Ed.) - Product Recovery In Bioprocess Technology — Biotechnology By Open Learning
Series, Butterworth-Heinemann (1992).

4. Janson)J.C.and L. Ryden, (Ed.) — Protein Purification — Principles, High Resolution Methods And
Applications, VCH Pub. 1989.

5. ScopesR. K. — Protein Purification — Principles And Practice, Narosa Pub. (1994).

6. Prasad K. N. — Downstream process technology: A new horizon in biotechnolo gy. Prentice
Hall India Learning Pvt Ltd. 2010.

7. Rana A. K. Downstream processing techniques in biotechnology. Global Vision Publishing
House. 2015.

8. Show P.L., Ooi C. W. and Ling T. C. Bioprocess engineering downstream processing.
Taylor and Francis Books Limited U.K. 2019.
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Suggested Website Links:

9. Downstream processing. https://www.youtube.com/watch?v=1YDsPChnmJc
10. Bioprocessing overview. https://www.youtube.com/watch?v=SsozxmGX6cM

11. Downstream processing. https://www.youtube.com/watch?v=Uut| cUs6GpA

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

13. https://www.deshbandhucol lege.ac.in/pdfiresources/1587179880 BT(H)-VI-

Industrial_and_Environmetal Microbiology-I.pdf

14. https:ffbiomanuf‘acturina.orgiuploads;’ﬁlesf‘}ﬂ6825356?700668-cl1apter-1 1 -restricted.pdf

15. https://sist.sathyabama.ac.in/sist coursematerial/uploads/SBT1306.pdf
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