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; : ' - Part A Introduction
Program: Class :B.Sc. Year: IV Session: 2024-25
Honours/Research
Subject: INDUSTRIAL MICROBIOLOGY

1 | Course Code S4INMBI1T

2 | Course Title Fermentation Production Technology paper I

3 | Course Type (Core Course/ Core Course - 1

Discipline Specific Elective/)
4 | Pre-requisite To study this course, a student must have had this subject in

Degree. B.Sc. in Industrial Microbiology

5 | Course Learning outcomes | On successful com pletion of this course,‘the students will
(CLO) be able to Understand: o
1. . Fermentation and Fermenter- Scope Principle,
Types Design and Recovery processes
2. Production of Fermented food and its importance:
3. Microbial Industrial.Production of organic acids,
solvent, alcohols ,Vitamins and antibiotics
4. Microbial:Produetion of Amino acids, Beverages,
Vaccinés and, Steroids.
5. Mierobial production of Fuel, SPS, Bio fertilizers
. ,Pesticides and Mushroom production

=

[

Credit Value 4

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

Part B- Content of the Course

Total No. of Lectures—TutqpialﬁEE[actical (in hours per week):

L-T-P: 60 P
Unit | No. of Lectures - g
1 a Eg:Eérménfation and Fermenter- Scope Principle, Types |12

/| Design and Recovery processes

. % Fermentation Technology: Principles of
fermentation, Fermenter and Bioreactor
monitoring and control of parameter, and
applications

*%* Primary and Secondary screening of industrially
important microorganism, Development of
inoculum for industrial fermentation.

% Types of fermentation media: Saccharine
materials, Starchy Materials, Cellulosic
Materials, Nitrogenous materials etc, Enhancers
and precursors.

*%* Design operation and types of Fermenter:
Structure and types of Fermenter, Batch
Continuous, stirred tank, Fluidized bed and solid
state fermenter,. computer control of

L fermentation process. ]
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** Recovery process: Down Stream Processing,
Intracellular and Extra cellular product recovery
(Physical and Chemical method) Cell distribution
Method, solvent extraction and purification,
production recovery.

Fermented food and its importance:

% Fermented Food: Definition, types, advantages
and health benefits. Preparation of inoculums,
types of microorganism and production
processes.

% Milk Dairy based fermented Food: Traditional
and modern Dairy starter, cultured fermented
dairy products, dry milk and condensed milk
product, feud cultured butter milk, yoghurt, buttq
and cheese. kumises, Kefir oy

* Pre and Probiotic Food: Grain based fermente
foods as soya sauce, tempeh, bread JIdly and
Dosa , Dhokla,Probiotics and other Indi*, ™,
fermented food. ,( microorganisnt'and, prodiicts)

¢ Vegetable based fermented foods: pickles, and
sauerkraut (Microorganism and production
processes). o,

% Fermented fish and Meaf:- yipes of
microorganism involyed'i 1 feduction processing

or fennentation:ap

12

Microbial Industrial Production
o Industria{[/-.}{fbd’uctffjn of organic acid: Citric acid,
lactic acid anid glutamic acid.
Industrial ptoduction of Enzymes: Amylase and
Prtease:enzyme immobilization and application
“Industrial production of solvent: acetone,
thanol, Butanol, Glycerol.
,*%, % “Industrial production of Vitamins: Vitamin B
“and By, Riboflavin.
“#¢% Industrial production of Antibiotics: Penicillin
and Streptomycin. Classification of antibiotics.

R
o

12

Microbial Production of Amino acids, Beverages,
Vaccines and Steroids.

* Production of amino acids: Lysine and Valine.

% Non-alcoholic beverages: Steps of distillation
Plants of Tea and Coffee.

% Microorganism used in Alcoholic F ermentation
(Beverages): Beer, Rum, Wine, Gin, Whiskey,
Brandy etc.

* Steroids: microbial transformation of steroids and
important vaccines and their production.

12

Microbial production of Fuel, SPS, Bio fertilizers and
Mushroom production

12
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“* Microorganism used in production of fuel
fermentation condition, recovery and use of
Hydrogen ethanol, Biogas and biodiesel.

* Production of SCP (single Cell Protein.) algae ,
Bacteria and actinomycetes, Microbial organism
used in production of single cell protein.

% Mushroom production: types, production and
harvesting.12

% Production of Biofertilizers and production of bio
pesticides.

Keywords/Tags: Fermentation Technology, Media, Desi
Solvent Vitamin, Beverages ,vaccines ,Steroids, Fuel.

gn Operation ,Fermented:food,

_Part C-Learning Resources

Suggested Readings:

Edward.

I Principle of Fermentation Technology-AllenWhite . @
2Fermentation Microbiology Biotech-EMT EI Mansi, Jens N_iels_:,én._'
3 Industrial Microbiology-Neil Morgan Pavid Mousdale ete % °
4 Manual industrial Microbiolo

5 Principles of Fermentation Technology- Peter F Stan’

6 Introduction to Industrial Microbiology by k S'ii'kt__e_'éh.'_"'---.._.,-:i:
7 Principle and Application of Fermentation.

2. Suggestive digital platforms{{__}yeb’;

Text Books, Reference Books, Other resources.. =,

r}':

Rid %, °

gy and Biotechno]ogy-Ric_ha'fdi'fH Ié’é’l’tz, Arnold Demain and Jullian
AlenWhitaker and Stephen J hall.

Technology- Aridam Kula & Vinay Sharma,
8 Enzyme Technology—Ashok Pandey, C6lin“Webb;.Carlos Richard.
9 Industrial Microbiology—Prescott and Dunn’s" %+

10 Industrial Microbiology by Gerald: '

nks:https:/nptel.ac.in/courses/102106053

Suggested equivalent onling.courses:: https://n ptel.ac.in/courses/102105058

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100 *
Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks

Internal Assess

Comprehénsive-Evaluation (CCE)

ment : Continuous Class Test Assignment/Presentation

External’Assessment : Section(A) : Very Short Questions
‘University Exam Section Section (B) : Short Questions
Time : 03.00 Hours Section (C) : Long Questions

Any remarks/ suggestions:
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Practical Paper
Sl g _______ Part A Introduction S -
Program: Class :B.Sc. Year: IV © . & [ Session: 2024-25
Honours/Research YA i
Subject: INDUSTRIAL MICROBIOLOGY
1 | Course Code o S4INMB1P
2 | Course Title Practicgrl-'-'E:él‘;m_eniation Production Technology paperl
3 | Course Type (Core Course/ Core Course - i
Discipline Specific Elective/
Elective/ Generic Elective
/Vocational......)
4 | Pre-requisite (if any) %| To study this course, a student must have had this subject
“# . Degree in Industrial Microbiology
5 | Course Learning;:oqftgnies On successful completion of this course, the students

will be able to:

1. Understand the role of microorganism in the
production of Alcohol, Solvent, by fermentation
techniques.

2. Understand the role of microorganism in the
production of, Dairy, Food Enzyme
fermentation techniques.

3. Understand the role of microorganism in the
production of Antibiotics, Amino acid,
Vitamins by fermentation techniques

4. Understand the role of microorganism in the
production of Vaccines, Steroids by
fermentation techniques.

5. Understand the role of microorganism in the
production of Beverages Fuel, Mushroom, by
fermentation techniques.

Credit Value

2

g




7__[ Total Marks | Max. Marks: 100 | Min. Passing Marks:35
R e _Part B- Content of the Course

Total No. of Le.ctures-Tntorials—Practical (in hours per week):

L-T-P:

Unit Topics No. of Lectures
(2 Hours Each)

1 Demonstration of alcoholic fermentation by yeast 20

2 Isolation of bacterial form Idly, butter and Curd

3 Microbial examination of soft drinks

4 Determination of milk quality by resazuin test

5 Detection of quality of milk sample by MBRT

6 Isolation and cultivation of rhizobjum

% To study antibiotic resistant in bacteria

8 Primary screening of amylase/ protease producers

9 Study of microorganism used in antibiotics,

10 Study of microorganism used in solvent %,

11 Study of microorganism used in alcohol production #

12 Study of microorganism used in dairy production, » " -

13 Study of microorganism used in organic acid production,

14 Study of microorganism used in enzyme produetion,

15 Study of microorganism used in, amino acid:production,

16 Study of microorganism used in, vitamin.preduction

17 Study of microorganism used in, solvent

18 Study of microorganism used:in steroid". P

19 Study of microorganism tsed in‘beverages

20 Study of microorganism used,in vaccines

21 Study of microorganism‘used in single cell

Keywords/Tags: Fermentation, solation, Detection, Dairy production ,Organic acid, Vitamins

;Solvent, Steroid, Beverages, "'i_?-'a_i':"ci“nes.
' SR __Part C-Learning Resources

- _“Text Books, Reference Books, Other resources
Suggested Readings:

1 Principle of Fermentation Technology-AllenWhite

2Fermentation Microbiology Biotech-EMT E] Mansi, Jens Nielsen

3 Industrial:Microbiology-Neil Morgan Pavid Mousdale etc.

4 Manual industrial Microbiology and Biotechnology-Richard H Baltz, Arnold Demain and Jullian
Edward;

5 Prinieiples of Fermentation Technology- Peter F Stan bury, AlenWhitaker and Stephen J hall.
6 Introduction to Industrial Microbiology by k Sukesh.

7 Principle and Application of Fermentation Technology- Aridam Kula & Vinay Sharma.

8 Enzyme Technology—Ashok Pandey, Colin Webb, Carlos Richard.

9 Industrial Microbiology—Prescott and Dunn’s

10 Industrial Microbiology by Gerald Rid

Suggestive digital platforms/ web links

Suggested equivalent online courses:

E—



____ Part D-Assessment and Evaluation

Suggested Con.tin'uous 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 Seminar / Rural 10 Table work / E}_c_perjme_'ﬁts.‘ " | 50
Service/ Technology Dissemination/ Report of L T
Excursion/ Lab Visits/ Survey / Industrial visit)
TOTAL 30 70

Any remarks/ suggestions:




ST 9 ¥ qToa 3 T

T 3 - R _
FTAFH: St /o | For: SGRE | v wqd | & 2024-25
CLDH
1 | 979 F7 Fre S4INMB1P
2 | 9GS T sfidw mw‘rﬁlﬁ?ﬁimwa?rﬂa‘lﬁﬁpaperl
3 | TS F IR (F FRFE/ 1
Fr4/ Rfafew affes %
4 W_(Prereqmsne) 0 9 o o e R, ) ﬂf:ﬁ q&wvﬁaﬁm
' o =7 st Baft & B gr 1 --':-.:__"%:;.. :;.‘
2 IFIEHFILHT&;;ES% T S T AFACIAT T H T, 77 Fover 3 ey 24
arseFw) (CLO) 1.%uaﬁwﬁﬁmmﬂﬁaﬂﬁm%mﬁﬁamﬁa‘faﬁ

qIHHT T |
2.M,ww%maﬁﬁ%mﬁq&mﬁﬁﬁ
T T T

3. T e gTer Utamafe, s e, frerfa &

| STATEN H Fewsia it it v qusy

4 et et e 2%, Rt ¥ geran & gewshat Ay

= .%Ifaaﬂ T THE |
5. fohva qeriie 51T T waTet Su, worew ¥ Seara &
£ " FEwStar Y iR F7 Tae
7. (5w aftraw si: 100

| §- 9T54#A it fawaasg

Wﬁﬁﬁmﬁ@ﬁaﬂ TR (7 g W F): L-T-P: 30
TS

TS 6T &I
(2 =%/ =aTEaT)
1. 30
GHIT G STehTgiers Frvam F yaefT
2 T, HeFE SR 22 & AT F:71 g
3. TSN EATT FT AT 2T et
4. SEARET § AT R 7T e e

Ao le—




Riced]

mmﬁmwﬁﬁﬂﬂm,
6. ﬁﬁ_ﬂﬁmmﬁmgmsﬁﬁmmw.
7. I U SeaTa ¥ e a7 e,
8. sfrerer I 1 AR AT whe
9. TETSTE AT ZIRT 387 Y qorar=m 7 Rrerfor
10. CHAE ST 281 % Ao Qv 7 o e
11. I, WA SR T F AR #7 gorgor
12. Wwwaﬂ-{éﬁ(cumvaﬁon) =
13. w&qﬁa@ﬁwﬂﬁﬁ%ﬁmmwm -
14. THTEAR/ ST e i srafivs s ;
15. FeTfe semem # sper gewfiat SR
16. VAT & e e w7 e,
17. Fremar & waes vaﬁ?ﬁfﬁr qEIIT
18. ARG TETa F T oot F71 srsapare
19. mﬁmmmmm
20. . ;ﬁﬁﬁ-mq&qﬁﬂa’fﬂﬁ&w
21. .:3:"-'-:'..; T FRHT # T qewia w7 st
mﬁg(ﬁaf)m P, G, 1, 378 et e e, Rerfr, e, et
T ga7e, |
T §- AR eI FarerT
TS [T, TEW TETE, ST gETa
YA ST TR A1/ T et/ ATy
1%%%%-%
e AT, - SRt Ter AT, S e
3 SN ew sfter fsm-+fier wii wifs geeer s
4 AT ST ATt site St e TR for oy e, a3 s v

Iyl




5 fama ey f@ﬁfﬂ‘-ﬁﬁ@ﬁ?ﬁ'&@ﬂ%ﬁ??ﬁqﬂﬁﬁm
6 3 WeHeT FIXT SR e st s o afesray
7%%%%%%—%@@?%%&

8 USTT=H ST Rreht-sreiteh wts, e o, Freite R

9 TNt qew Sfiar fsT-Sete ai =7 Sy e 21y

10 SN AT ETaTs

2. aeifee RfSew Wewhd/ a7 s w

AT qHFET AT TTSTHH:

10
10
STET/oT( Femef T ) i &q‘\if iﬁaawmﬂvw Lk
@ ﬁﬁz)faﬁa‘rﬁ[m e,
: 30 70




