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Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
New Arts, Commerce and Science College, Ahmednagar

(Autonomous)

Introduction of Open Electives (Microbiology) For Arts and Commerce Faculty

The emphasis on multidisciplinary education is a hallmark of NEP 2020 and is reflected in
the introduction of the Open Elective Courses for the first four semesters in all the
undergraduate programs. Open Elective will be a course the student will pursue beyond one’s
core discipline course. Open Elective courses will be 30 hours course with 2 credits. Open
Elective courses with practical component will have 60 hours of practical (2 credit).
Microbiology is the study of microscopic organisms, or living things, that are too small to be
seen with the naked eye. These living organisms can only be observed under a microscope,
and they are referred to as microbes or microorganisms. Bacteria, viruses, archaea, protozoa,
microscopic yeasts and fungi, and microscopic algae are all examples of microorganisms.
Microbiology is used in many aspects of daily life, including food production, biodegradation
and the manufacture of commercial goods. This is how microbiology contributes significantly
to several industries. Microorganisms play an important role in human welfare and for the
environment. These include processing and preservation of food, production
of biomolecules, manufacture of pharmaceutical products, cosmetics industries, recycling the
nutrients in the soil and so on. Microbiology has consistently proved to be one of the most
significant fields in biology, making it possible to define how some microorganisms cause
diseases, discover treatments for such diseases and even use a few microbes for industrial
applications etc.
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30 S faeamdt v Aeg RIEiedl BARTHATIT Tellhs SSel. 30Ul Selidees DI 2
*fscaas 30 Al HY . UcABIF UcHEs Godl Fass JFAEHHAACT 60 dArarEn
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GEHSIET a9 0T ScATEraT FHTAL Biell.
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Open Elective/ Generic Elective Framework and Course Distribution:

Subject: Microbiology (For Arts and Commerce Faculty )
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Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
New Arts, Commerce and Science College, Ahmednagar

(Autonomous)
Syllabus of Open Elective: Microbiology

Title of the Course: Introduction to Microbial world
Year: | | Semester: |
Course Course Code Credit Distribution | Credits | Allotted | Allotted Marks
Type Theory | Practical Hours
CIE | ESE | Total
OE-01 | OE-MR 01 02 00 02 30 15 | 35 50

Learning Objectives:

This course will introduce the students to the world of miroroganisms, their types and
importance in food, diseases, agriculture etc.

Course Outcomes (Cos)

1. Students will understand the basic types of microorganisms.

2. Students will learn various activities of microorganisms.

3. Students will understand importance of microorganisms in day to day life.

4. Student will learn about microbial disesase and application of antibiotics.

5. Student will understand the role of microorganisms in agriculture and waste treatment.

Detailed Syllabus:

Unit No Topic Allotted
lectures
Unit | a. Introduction to Microorganisms: Viruses, Bacteria, 15

Fungi, Protozoa, Algae

b. Size and general morphology, comparative size and
general structural parts of Microorganisms

c. General habitat of Microorganisms, occurrence and
presence of Microorganisms in nature
Roles of Microorganisms in daily life
Beneficial and harmful microorganisms

f. Concept of spoilage of food by bacteria with one
example

g. Growth of bacteria and viruses
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Unit 11 a. Traditionally Fermented foods and Microorganisms: 15
Importance of Traditionally Fermented foods with
reference to health and nutrition,

b. Role of microorganisms in making fermented food
like bread, idli and dosa

c. Role of bacteria in curd formation, Lactic Acid
Bacteria (LAB); their health benefits.

d. Biofertilizers: Commercial names (any two) and role
of bacteria as biofertilizers

e. Antibiotics : Penicillin and streptomycin (names of
Microorganisms involved with general outline of
production process)

f. Role of Microorganisms in waste treatment

Suggested Readings/Material:

1. Ahmed M. and Basumatary S. K. (2019). Applied Microbiology. MJP Publisher,
Chennai, Tamil Nadu. India.

2. Ananthanarayan and Paniker’s Textbook of Microbiology. 10th edition. Universities
Press, Hyderabad, India

3. Bender K. S., Buckley D. H., Stahl D. A., Sattley W. M. And Madigan M. T. (2017).
Brock Biology of Microorganisms. E-Book, Global Edition. United Kingdom:
Pearson Education.

4. Dubey H. C. (2004). A textbook of fungi, bacteria and Viruses. Vikas Publishing
House Private Limited. New Delhi, India

5. Dubey R. C. and D. K. Maheshwary. (2012). A textbook of Microbiology. S Chand
and Company. New Delhi, India

6. Goettel M. S. and Wilcks A. (2012).Beneficial Microorganisms in Agriculture, Food
and the Environment: Safety Assessment and Regulation. United Kingdom: CAB
International.

7. Jain A. and Jain P. (2019). Essentials of Microbiology. Elsevier- India.

8. Klein D. A., Harley J. P. And Prescott L. (2001). Microbiology. United Kingdom:
McGraw-Hill Higher Education.

9. Kumar S. (2015). Essentials of Microbiology. Jaypee Brothers, Medical Publishers
Private. Limited, New Delhi, India.

10. Luria S. (2018). General Virology. Creative Media Partners, LLC. USA

11. Mehrotra R. S. (2009). Principles of Microbiology. India: McGrawHill Education
(India) Private Limited.
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Mishra B. B. and Nayak S. K. (2020). Frontiers in Soil and Environmental
Microbiology. United States: CRC Press.

Pareek R. P. and Pareek N. (2019). Agricultural Microbiology. Scientific Publishers,
Jodhpur, Rajasthan, India

Parija S. C. (2013). Textbook of Microbiology and Immunology - Ebook. Elsevier
Health Sciences, India

Powar C. B. and Daginawala H. I. (2005). General microbiology Volume I. Himalaya
Publishing House Private Limited, Pune, India.

Prasad G. B., Bisen P. S. and Debnath M. (2012). Microbes: Concepts and
Applications. Germany: Wiley.

Purohit S. S. (2006). Microbiology: Fundamentals and Applications. AGROBIOS,
Jodhpur, Rajasthan, India

Reddy S. M., Girisham S. and Narendra Babu G. (2017). Applied Microbiology
(Agriculture, Environmental, Food and Industrial Microbiology). Scientific
Publishers, Jodhpur, Rajasthan, India

Schlegel H. G. (2005). General Microbiology. Cambridge University Press, United
States
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Fra o gewsiar stea
Year: | | Semester: |
3TFITHRH Y FIS e fyaRor shfseq | drey dreq helel 90T
EiR WRT | dfFeha el
a CIE | ESE | Total

OE-01 OE-MR 01 02 00 02 30 15 35 50
R 3RS
g1 3arashA faqaredier garsiarear S e F&ad dgel, AT YR 30T 37e<T, AT,
Al SACTAA FAgeed THT.
HFHATT IROMA (FROT)

. Tacaredier gEAsiard Hersd R FHoIAT.

. TacarediaT geAsiacar gIvmR AeT 30T Fidsifder=ar arqRiiawar Rishcrer.

1
2
3. Tt dHfesT Shasta gersiiard Agoed HHSI.
4
5

. Taegreafar At 3nfor et gfshdciier geasiar sifahr Fasie.

auefierdar FATHFHH:

e #. frw et
AT
gire | a. FeHASarEr gRey: fa§roy, Sharoy, sell, fiersam, dard.
b. FEHSHAM TR MO IHMFRIAAA, JAATcHS HTHR
3O FeASAS AT FIATCHS 1T,
c. FEASIA HHATY fHareedr, f@aaia geasiardy
15

AT 30T IUTE,
d. e Sliaera geashardy s
e. WIICHR MOY gl FeHsa
f. dFRAGAN ool TS FUATHT HehoUsdl Tehl

3cTe{umde
9. SeRRam 3nfor fawioEh are

7
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giare I a. IRUMRHRAT daelel qerd 0T geaeha: IR
31for Ao HeHTd IRUIRSGRAT deledl e
HEced, ATl Thudel Yishdd dere R s{ffenr.

b. §3,3sell 30T SMAT IARW Hiddelel 3ol TATUATA
EHIardT 7fAenT

c. Ggr ALY SharEr e, ofdces (s dachar
(LAB); oI 3R gIVIR HIC,.

d. Sifd® @d: carq@R« a1 (HoTder ale) 30T SAfdew
Gd FEU SaTofE ${fHe.

e. ufaaifasd 3curesT: af=fafes nfor FeeemAfae
(3cTee TishdedT HHAT FROEE FEASTAE! A1d).

f. SR Gishdd gersiard sfae

15

gafaerel ara«/ATecd:

1. 3eHe UA. 0T SEATY TH. &, (2019). 3TTel3S AT, MIP Fehierh, Yoeis,
dIfA®Tg. HRd.

2. IAGARIICT 0T fOlete AR s qreaqeas. 10aT 3gedt. IfAegfadr o,
geTeTe;, AR

3. 95T &. TH, §Fl . T, T 3. U, Heoll Seog, UH. 30T AfSaT vA. & (2017).
GEASTAr sitch SHARE. $-gh, Teliael TS, oraes foharsa: 3R Ruefor.

4. g9 TIE. (2004). M, TRRAT IO GRREYT UrSAYETH. fAwE afcRiaT gHE
Uraege s, adr ool sIRa

5. g9 AR A 3O 3 &, #FREd. (2012). ARGRERIESTY UeAqEdsd. TH dg 0T
6. TS TA.TH. 0T fdoard T. (2012). A, o1 30T qafearoneer Bragei geasia:
GR&TT Fodichal 30T A, JATIes fhasd: CAB SeTeieree.

7. S ©. 3nfor S O (2019). ATIRIERTATSIAT 3TdTe IS, TordfcgaR- R4,

8. FoleT LT, gTef SN 0T UEhic Tel. (2001). FEHSNAAE. JATICS TharsH: Hepail-
fRer 3T fareqor.

9. $AR TH. (2015). ATTHEEIASTEAT HERTH IS, AW e, AfShol feererd
10. IRAT TE. (2018). AHAY fAwoRmE. fhufecg Mfsar aréer, LLC. @gFd TsF

1. AT IR TH. (2009). AT docd. R Hebhalligel Togaelel (3733
aege fafAes.

12. f@sm & & for JFe T, . (2020). FHer UT qATERONT FEHSHAREATA
hiedd. geries Teed: CRC U4,




NEP 2.0

13. 9dieh . O, 30T gieh T, (2019). FoT FaAoha. Frifefhe dgicererd, Sy,
TSEYT, HRA

14, 9IRS S. C. (2013). ARGHIGRIAST O SFIAASTY TSTTETH - Sqh. TodTegad]
gy -4y, AR

15. 91GR C. B. 30T Daginawala H. 1. (2005). HHT HeHSNGET T3 |. fgaATery afcafrer
16. wag S &Y, 9@ 9. wH. MU qe\ry UA. (2012). GEHGNG: Hebodal IOV
Jfeorer. STae: fael.

17. Qfgd T, TH. (2006). FEASTG/ET: FAHNA 30T 39T, AGROBIOS, U,
TSEYT, HRA

18. 18 wH. wA, R wE. o g & Sl (2017). 3cerss ARhiErere (A,
TATEROT, 3ol IO e Aer FarAsane). arfefthe qfcelard, Sy, AT, HRd
19. eldtel TE. S, (2005). WATY FEASNGAE. Higel YA 96, JAIE FeH
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Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
New Arts, Commerce and Science College, Ahmednagar

(Autonomous)
Syllabus of Open Elective: Microbiology

Title of the Course: Practicals based on Microbiology |
Year: | | Semester: |1
Course Course Code | Credit Distribution | Credits | Allotted | Allotted Marks
Type Theory | Practical Hours
CIE | ESE | Total
OE-02 | OE-MR 02 00 02 02 60 15 | 35 50

Learning Objectives:

This course will develope a very good understanding of role of microogranisms in life,
sanitation etc.

Course Outcomes (Cos)
1. Students will understand the role of media for the growth of microorganisms.
2. Students will come across various instruments used in microbiology laboratory.

3. Students will learn to observe the microorganisms present in natural sample.

Detailed Syllabus:

Sr. No Title of Experiment

Understanding compound Microscope: Parts of Microscope with its
functions and working, Care of Microscope.

Understanding Microbiology Equipments: Autoclave, Incubator, Hot Air
2 Oven, Weighing balance, Working area (table with gas) and aseptic
conditions/ laminar air flow.

Observation of Permanent Slides to study morphology of: Bacteria (Gram
staining), Plasmodium, Amoeba, Fungi.

Preparation of Growth media : Nutrient broth and Nutrient agar Observation
4 of bacterial colonies on nutrient agar.
Media and glassware sterilization

Wet mount observation of natural samples: Food samples (curd/bread/any
fermented food) Urine/ cow dung/soil or mud suspension.

6 Cleaning and sterilization of glassware and growth media.

10
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Suggested Readings/Material:

1.

10.

11.

12.

13.

Dubey H. C. (2004). A textbook of fungi, bacteria and Viruses. Vikas Publishing
House Private Limited. New Delhi, India

Dubey R. C. and D. K. Maheshwary. (2012). A textbook of Microbiology. S Chand
and Company. New Delhi, India

Goettel M. S. and Wilcks A. (2012).Beneficial Microorganisms in Agriculture, Food
and the Environment: Safety Assessment and Regulation. United Kingdom: CAB
International.

Jain A. and Jain P. (2019). Essentials of Microbiology. Elsevier- India.

Kanungo R. (2017). Ananthanarayan and Paniker’s Textbook of Microbiology. 10th
edition. Universities Press, Hyderabad, India

Klein D. A., Harley J. P. And Prescott L. (2001). Microbiology. United Kingdom:
McGraw-Hill Higher Education.

Kumar S. (2015). Essentials of Microbiology. Jaypee Brothers, Medical Publishers
Private. Limited, New Delhi, India.

Sherwood L., Woolverton C. J. and Willey J. (2016). Prescott's Microbiology.
Singapore: McGraw-Hill Education.

Stanier R. Y. (2003). General Microbiology. United Kingdom: Palgrave Macmillan
Limited.

Subba Rao N. S. (2016). Advances in Agricultural Microbiology. Netherlands:
Elsevier Science.

Tortora G. J., Funke B. R. and Case C. L. (2016). Microbiology: an Introduction.
Twelfth edition. Pearson, London.

Verma D. K. (2019). Microbiology for Sustainable Agriculture, Soil Health, and
Environmental Protection. United States: Apple Academic Press.

Woolverton C. J., Sherwood L. And Willey J. M. (2011). Prescott's Microbiology.
United Kingdom: McGraw-Hill.
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IEAGTIR gt AVl Red vars @wema
(¥araed)
YT gATFeceaT FIYTAFA: ATHGATATSAT

PR i FEASHGATEATER TR YiFewe |
Year: | | Semester: |1
3FATHSRH FY F3 shise faavor shfscy | dred dreq helel 90T
SCory W | UiFeha Folel
dri¥l | CIE | ESE | Total
OE-02 OE-MR 02 00 02 02 60 15 35 50
Rrpvara 3fRwe:

g1 3MATHHHA SheATclel GEHSNATH! AP, TATSAT ScACITEd QU AeTell HHT fIhfddT

el

FFgrEHATT IROMA (FROT)

1. gEASharear aigrardr MY ATSATN AT fegreai=n T

2. Tacaredier eASNaRET JARSd arRudrd Iy fafaer susor Faste.
3. faeamdf dafdies da=ard 3uferd raelear geashar fAderor wyovar Risdr.

GREICE IR E = 10T

yfdeHhd . o

HUTFS ATGHIEDT HHS HU: ATIHIERIT T 0T 1, ATThIEhIa

! FT T HIBa.
ARSIl 3Ue0T HHS Ul 3iiclaeles, 3egecy, §lc U3R 3fiegd,

2 goleT PIeT, HIIAT (ITHE cdef) IO 3ufesd aRFEYHN ek W3R
.

3 ATRicTSar I FIOIATST FIRIFATIRAT Togsad fAeTor: derchar
(e w2fefar), comeRn s, 3ifAaT, eeh.

A Iy AfSAT TR O ¢ =ggie Sy 3o =Eue 3R
FYEINE 3R &) dere RATeaT Fieleira fAaTor.

c Aafdie FAA-AT d AT ARSI Aol FHA (GRI/SIS/HIUTde! Hiaderel
37eeT), HA/QAUI/AT fohal FEr@errar Fa-T qureoy.

6 HTIAT aE 0T MY AfSATN Faesdn nfor fHsiqehreor.

12
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gafdelel ara«/ATecd:

1. g TaHL (2004). XA, dreRAT MO SFrRRAT UQAYEd. faeh dfsafder gzd
Ucge fafAes. Ad foel, R

2. g9 HR. &I 30T 2 &, #wREY. (2012). ARSI UoaqEdsd. T ©g 0T
3. TS TA.TH. A0 fdeard T (2012). A, 31T 30T qafavoncier Bragei geasia:
GR&TT FHodiehal 30T ATHAA. FATILS fhaTsd: CAB SeTeierea.

4. ST T, 3O ST @Y. (2019). ATTIERTATSITAT AT INSEl, Todfegd’- HR.

5. I 3R, (2017). IACEIREOT 0T AfvTe™l ARG qeaqedes. 108
6. FoleT ST, BTl .. 30T UFhic Tel. (2001). FEHSNAAE. FATILS TharsH: Hepail-
feer 3T feveor.

7. $AX TH. (2015). ARGRERIGGAT HETS M. AN g, Afdwa afcererd
8. TS Uel., Joegesd &N . MO fdell S (2016). UEelcd FeASHaET. HIMG:
Hepall-Tgel Togeheler.

9. T IR, ar. (2003). VAT FEANGAET. IARIES fhersa: Ueldleg Hepfdelol
fafaes.

10. geaT T Tol. TH. (2016). F FEHSNTATATCAS FaTell. wledels: Vedlegdl HI-4.
11. Tortora G. J,, Funke B. R. 3101 && C. L. (2016). EHSHGAET: Teh GR=I. SRIE
el T3, Fse.

12. AT 3. . (2019). mead QAcH, AT IReT HTOT TATAOT FIETUTHTST FEHSTRATE.
FAIeS TeeH: Tuel Thsias U4

13. geegeal . o1, IRGS Tel. 3MOT faell S vA. (2011). Yhice FEHSNIARE. JATICS
fhaTSH: Hepal-Bet.
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