" 1 v Forem @t a0

% qretel, Rt ATTS - %3 §0F (MR W) RA :
~ SWAWI RAMANAND TEERTH MARATHWADA UNIVERSITY, NANDED

Ny

% e e _ ‘Dnyanteerth’, Vishnupuri, Nanded - 431 606 (Maharashtra State) INDIA

st FETE. A Fstablished on 17th September, 1994, Recognized By the UGC U/s () and 12(B), NAAC Re-aceredited with'B++ 2rade
Fax  (02462) 215572 Academic-1 (BOS) Section website: srtmun.ac.in
Phone: (02462)215542 E-mail: bos@srtmun.ac.in

TaET NEfTE ad R038—R
UG @] FOATEE.

o T 9 A =

mnﬁm@aémmmﬁ%aﬁ,magm?o?afﬁﬁ
Fu=l ST o1 e dswidie AU @.o¥/8¥—30R& T SETIHER s g
Wﬁw@aﬁmww—qaowmmqﬁqm
aqﬁsrmmﬁmaéqwa—wwmmmﬁ@mﬁqﬁmm
%ﬁﬂ.m%ﬂaﬁmmﬁ.@%ummﬁmmﬁ
STTET SrefiTE I R0 &—R T BT HOAT Id TR,

01 | B.Sc.I Year Botany 06 | B.Sc.I Year Geology \
02 | B.Sc. 1 Year Chemistry 07 | B.Sc. 1 Year Enviornment & Earth Science l
03 | B.Sc. 1 Year Mathematics 08 B.Sc. | Year Statistics

04 | B.Sc. 1 Year Zoology 09 B.Sc. I Year Dairy Science

05 | B.Sc. 1 Year Microbiology 10 B.Sc. | Year Agrochemical & Fertilizers

Teile RUae 9 STHArEHd Widd feEmdieT=aT www.srtmun.ac.in AT HhaTTaaral

‘HrA T af,

fqoygdt, AEE — ¥32 RoR. 6
T .- F1—2 / ufruEE / vedl / fieEdt/ R0 38—/ éé .
fadiE : 22 .0R.303% Trarforr (—anTEHS®) o

wa wfed @ qeie Fdamesd —

g)m_wmﬁrmﬁm,mﬁm.

2) W, ¥ o FEedr e d, wegd fEerie

s)m.m,mawmmﬂﬁﬁmﬁa
z)m:ﬁm,vﬁwamm,uﬁﬁfﬁmﬁa

W) HT. U, TE gata wetd neifgeaed, TEa faeardrs.
s)ﬁnﬁqmﬁmﬁwﬁmmﬁﬁﬂmw@mﬁmﬁﬁqﬁmwwh@m

G Scanned with OKEN Scanner



SWAMI RAMANAND TEERTH
MARATHWADA UNIVERSITY,
NANDED - 431 606 (MS)

(Credit Framework and Structure of Four Year UG Program with
Multiple Entry and Exit Option as per NEP-2020)
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From the Desk of the Dean, Faculty of Science and Technology

Swami Ramanand Teerth Marathwada University, Nanded, enduring to its vision statement
“Enlightened Student: A Source of Immense Power”, is trying hard consistently to enrich the
quality of science education in its jurisdiction by implementing several quality initiatives.
Revision and updating curriculum to meet the standard of the courses at national and
international level, implementing innovative methods of teaching-learning, improvisation in the
examination and evaluation processes are some of the important measures that enabled the
University to achieve the 3Es, the equity, the efficiency and the excellence in higher education
of this region. To overcome the difficulty of comparing the performances of the graduating
students and also to provide mobility to them to join other institutions the University has
adopted the cumulative grade point average (CGPA) system in the year 2014-2015. Further,
following the suggestions by the UGC and looking at the better employability, entrepreneurship
possibilities and to enhance the latent skills of the stakeholders the University has adopted the
Choice Based Credit System (CBCS) in the year 2018-2019 at graduate and post-graduate level.
This provided flexibility to the students to choose courses of their own interests. To encourage
the students to opt the world-class courses offered on the online platforms like, NPTEL,
SWAYM, and other MOOCS platforms the University has implemented the credit transfer
policy approved by its Academic Council and also has made a provision of reimbursing
registration fees of the successful students completing such courses.

SRTM University has been producing a good number of high calibre graduates; however, it is
necessary to ensure that our aspiring students are able to pursue the right education. Like the
engineering students, the youngsters pursuing science education need to be equipped and trained
as per the requirements of the R&D institutes and industries. This would become possible only
when the students undergo studies with an updated and evolving curriculum to match global
scenario.

Higher education is a dynamic process and in the present era the stakeholders need to be
educated and trained in view of the self-employment and self-sustaining skills like start-ups.
Revision of the curriculum alone is not the measure for bringing reforms in the higher education,
but invite several other initiatives. Establishing industry-institute linkages and initiating
internship, on job training for the graduates in reputed industries are some of the important steps
that the University would like to take in the coming time. As a result, revision of the curriculum
was the need of the hour and such an opportunity was provided by the New Education Policy
2020. National Education Policy 2020 (NEP 2020) aims at equipping students with knowledge,
skills, values, leadership qualities and initiates them for lifelong learning. As a result the
students will acquire expertise in specialized areas of interest, kindle their intellectual curiosity
and scientific temper, and create imaginative individuals.

The curriculum given in this document has been developed following the guidelines of NEP-
2020 and is crucial as well as challenging due to the reason that it is a transition from general
science based to the discipline-specific-based curriculum. All the recommendations of the
Sukanu Samiti given in the NEP Curriculum Framework-2023 have been followed, keeping
the disciplinary approach with rigor and depth, appropriate to the comprehension level of
learners. All the Board of Studies (BoS) under the Faculty of Science and Technology of this
university have put in their tremendous efforts in making this curriculum of international
standard. They have taken care of maintaining logical sequencing of the subject matter with
proper placement of concepts with their linkages for better understanding of the students. We
take this opportunity to congratulate the Chairman(s) and all the members of various Boards of

B. Sc. First Year Microbiology UG programme under the Faculty of Sci. & Tech of S.R.T.M.U., Nanded Page 2



Studies for their immense contributions in preparing the revised curriculum for the benefits of
the stakeholders in line with the guidelines of the Government of Maharashtra regarding
NEP-2020. We also acknowledge the suggestions and contributions of the academic and
industry experts of various disciplines.

We are sure that the adoption of the revised curriculum will be advantageous for the students to
enhance their skills and employability. Introduction of the mandatory On Job Training,
Internship program for science background students is praise worthy and certainly help the
students to imbibe firsthand work experience, team work management. These initiatives will
also help the students to inculcate the workmanship spirit and explore the possibilities of setting
up of their own enterprises.

Dr. M. K. Patil

Dean
Faculty of Science and
Technology
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From Desk of Chairman, Board of Studies of the Subject Microbiology
Preamble:

The emergence of microbiology many centuries ago is considered one of many of the
most important scientific achievements. Since then, it has become a leading field in the
biological sciences and a popular course of study in higher institutions worldwide. Like every
other BSc programme in tertiary education, B.Sc. microbiology has its own set of different
syllabi, which students must cover before they are allowed to graduate.

The New Education policy presents an opportunity to shift paradigm from a teacher —
centric to student centric higher education system in India. It caters for skill-based education.
The learning outcomes-based curriculum framework for a degree in B. Sc. (Honors)
microbiology is intended to provide a comprehensive foundation to the subject and to help
students develop the ability to successfully continue with further studies and research in the
subject while they are equipped with required skills at various stages. Efforts has been made
to integrate use of recent technology in teaching and learning. The syllabus is designed to
equip students with valuable cognitive abilities and skills so that they are successful in
meeting diverse needs of professional careers in a developing and knowledge-based society.
The curriculum considers the need to maintain globally competitive standards of achievement
in terms of knowledge and skills in Microbiology as well as develop scientific orientation,
problem solving skills, human and professional values which foster rational and critical
thinking in the students. This course serves a good opportunity in different fields in
Microbiology.

In addition to these Program Educational Objectives, for each course of undergraduate
program, objectives and expected outcomes from learner’s point of view are also included in
the curriculum to support the philosophy of outcome-based education. I believe strongly that
small step taken in right direction will definitely help in providing quality education to the
stake holders.

B. Sc. Microbiology Program Objectives and Outcomes

PROGRAMME OBJECTIVES:

* To enrich students with knowledge and understanding of the different disciplines of
Microbiology such as medical Microbiology, immunology, biochemistry, fermentation
technology, environmental Microbiology, genetics, agricultural and food Microbiology,
Waste management.

» To make students learn advanced fields of microbiology such as Nanobiotechnology and
Marine microbiology.

* To introduce the concepts of application and research in Microbiology and inculcate sense
of scientific responsibilities.

* To help student’s build-up a progressive and successful career in Microbiology.

* To take a step ahead for the holistic development of students through activities like
lectures from eminent personalities, Visits, and various competitions.

= [t makes the students competent enough to use Microbiology knowledge and skills to
analyze problems involving microbes and undertake remedial measures.

» In addition, students are to be trained to use this knowledge in day-today applications and
get a glimpse of research.
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The students graduating in B.Sc. Microbiology degree must have thorough understanding
the fundamentals of Microbiology as applicable to wide ranging contexts.

They should have the appropriate skills of Microbiology so as to perform their duties as
microbiologists.

They must be able to analyze the problems related to Microbiology and come up with
most suitable solutions.

As Microbiology is an interdisciplinary subject the students might have to take inputs
from other areas of expertise. So, the students must develop the spirit of team work.

PROGRAM SPECIFIC OBJECTIVES [PSOB]: Programme Specific
Objectives for B.Sc. Microbiology are as follows:

PSOB-1. The broad goal of the teaching to under graduate students in Microbiology is to
provide knowledge and skills in Microbiology to develop practical skills through the
laboratory work, their presentation and articulation skills, exposure to industry and
interaction with industry experts, write short research - based projects.

PSOB-2. To learn basic concepts of amazing world of Microorganisms, Techniques in
Microbiology, basics of Bacteriology, Cultivation, and growth of Micro-organisms.

PSOB-3. To understand concepts of Medical Microbiology, Epidemiology, Immunology,
Bacterial Physiology, Fermentation Technology, Bacterial Genetics, Air, Water and Soil
Microbiology.

PSOB-4. To strengthen the fundamentals of various fields of Microbiology.

PSOB-5.To develop scientific aptitude and motivate students to take up higher studies like
B. Sc. (Hons. / Hons. with Research) microbiology and Research.

PSOB-6. To realize and appreciate the applicability of knowledge and Interdisciplinary
approach in everyday life.

PSOB-7. The graduate students of microbiology should have basic skills such as culturing
microbes, maintaining microbes, safety issues related to handling of microbes, Good
Microbiological practices etc.

PROGRAMME SPECIFIC OUTCOMES [PSOC]: Programme specific
outcomes for B.Sc. Microbiology are as follows:

» PSOC-1. The student will be able to explain various fields of Applied Science
including Medicine, Pharmacy, Cell biology, Biotechnology, Industrial Production,
Biochemistry, Nanotechnology, Environmental Management, Food, Dairy,
Immunology, Agriculture and Bioinformatics

» PSOC-2. The students will be able to design and execute experiments related to Basic
Microbiology, Immunology, Molecular Biology, Recombinant DNA Technology, and
Microbial Genetics, etc.

» PSOC-3. The students will be able to execute a short research project incorporating
techniques of Basic and Advanced Microbiology under supervision.

» PSOC-4. The students will be able to acquire sound knowledge of classification,
taxonomy, structure , types of microorganisms and various fields of microbiology.

» PSOC-5. The students will be able to do experiment in microbiology laboratory to
identify the microorganisms in various samples including clinical, environmental,
water and food samples.
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PSOC-6. The students will be able to acquire knowledge about various diseases
thereby can create awareness to the public.

PSOC-7. The students will be able to provide knowledge on food processing, and
fermented food products.

PSOC-8. The students will be able to utilize various agricultural waste, marine sources
as raw material for production of various fermented products to reduce accumulation
of waste in the environment.

PSOC-9. The students will be able to check the quality of water, dairy and food
products by various learnt microbiological techniques

PSOC-10. The students will be able to provide knowledge about history of
Microbiology and contribution of various scientists. branches of Microbiology, basic
structure of organism in details, microbial nutrition requirement for organism and
microbial growth, microbiological techniques and control, different type of staining
techniques used to distinguish between different type of bacteria and its organelles.

PSOC-11. The students will be able to acquire knowledge about the different types of
bacteria and viruses, microbial interaction, prevention of food from spoilage,
preservation of food from food borne disease and food standards. also study the testing
and preservation of milk and milk product in dairy industries.

PSOC-12. The students will be able to acquire knowledge about the basic structure
like Nucleic acid, carbohydrates metabolism, amino acids, enzymology in details and
various vitamins. also study the fermentation at industrial level and upstream and
downstream processing of fermentation

PSOC-13. The students will be able to acquire knowledge about different types of
metabolic pathways and its regulation related to carbohydrates amino acid. also study
about different type of waste water treatment methods and water testing methods. this
also cover air and agriculture microbiology with bioremediation and biomagnification.

PSOC -14. The students will be able to acquire knowledge about the epidemiology
and host parasites, disease transmitted and their various sources, control and
prevention & spreading of infection, learn about normal flora present in body, study of
pathogenic and non-pathogenic organism, morphology, cultural and biochemicals
characteristic, pathogenesis, serology test and lab diagnosis, gene mutation and
regulation of gene.

PSOC-15. The students will be able to acquire knowledge about Immunity, various
defense mechanism, organs of immune system, adaptive immunity, and cell mediated
immune response. tools and techniques of genetic engineering. also come to know
about health care, agriculture, and industrial biotechnology.

PSOC-16 The students will be able to Explain why microorganisms are ubiquitous in
nature; inhabiting a multitude of habitats and occupying a wide range of ecological
habitats, their role in these ecological niches, influence of microbiome on our health,
environmental cleanup, variety of industrial product development, and their
significance in human wellbeing.

PSOC-17. The students will be competent enough to use microbiology knowledge and
skills to analyze problems involving microbes, learning use of microbes as a model
organisms to understand facts about living systems, analyze the genetic makeup of
different types understand of microbes, articulate these with peers/ team members/
other stake holders through effective communication, and undertake remedial
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measures/ studies etc.

» PSOC-18. The students will take up a suitable position in academia or industry and to
pursue a career in research.

» PSOC-19. The students will be able to develop their skills to start small scale business
in various microbiological laboratories and in the field of research and health.

Dr. Santosh M. More

Chairman,

Board of Studies of the Microbiology

Swami Ramanand Teerth Marathwada University,
Nanded
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Details of the Board of Studies Members in the subject Microbiology
under the faculty of Science & Technology of S. R. T. M. University,

Nanded
SrNo | Name of the Member | Designation Address Contact No.
1. Dr. Santosh M. Professor & Yeshwant Mahavidyalaya, 9422871533
More BOS, Nanded
Chairman
2. Dr. Rajendraprasad | Principal Shivaji Mahavidyalaya, 8275924462
S. Awasthi Renapur
3. Dr. Prashant Wakte | Professor DSM’s College of Arts, 8669062962
Commerce and Science,
Parbhani
4. Dr. Anupama P. Professor School of Life Sciences, SRTM | 9404732162
Pathak University Nanded
5. Dr. Shiva C. Aithal | Professor DSM’s College of Arts, 7483715560
Commerce and Science,
Parbhani
6. Dr. Deepak Professor Rajarshi Shahu 9822757890
Vedpathak Mahavidyalaya, Latur
7. Dr. Sanjivkumar V. | Assistant Sant Janabai Education 9421448741
Kshirsagar Professor Society’s ACS College,
Gangakhed
8. Dr. Hemlata J. Associate School of Life Sciences, SRTM | 8698809434
Bhosle Professor University Nanded
9. Dr. Sunita Associate B. Raghunath ACS College, 9422415911
Mukkawar Professor Parbhani
10. Dr. Ravindra R. Associate Shri Guru Buddhiswami 9545335680
Rakh Professor Mahavidyalaya, Purna
11. Dr. Prashant P. Associate Dr. B.A.M. Uni. Aurangabad, | 9421335704
Dixit Professor Sub-camps, Osmanabad
12. Dr. M. K. Ranjekar Green Vitlas Biotech, Ranje 9422015217
Village, Pune
13. Dr. Prita S. Borkar | Associate Science College, Nanded 9921121194
Professor
14. Dr. Abhay B. Associate Shri Govindrao Munghate 9403579999
Solunke Professor Arts & Science College,
Kurkheda, Gadchiroli
15. Dr. M. S. Dharne Principal National Collection of 9730257991
Scientist Industrial Microorganisms,
CSIR- NCL, Pune
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B. Sc. First Year Semester I (Level 4.5 )

Teaching Scheme

Credits Assigned

Teaching Scheme

Course Code Course Name (Hrs/ week)
Theory Practical Total Theory Practical
Optional 1 SMICCT1101 Basic Microbiology 02 - 02 B
Practicals based on Paper 04
SMICCP1101 SMICCT1101 - 02 04
Optional 2 SDSCMT1101 02 - o4 02 -
SDSCMP1101 - 02 04
Optional 3 SDSCMT1101 02 - o4 02 -
SDSCMP1101 - 02 04
Generic Electives SMICGE1101 Fundamentals of Hygiene 02 _ 02 02 .
(from other Faculty) (Basket 3 of respective Faculty)
Skill Based Course . :
. Fundamental Microbiology _ _

(related to Major) SMICSCT101 Laboratory Techniques 02 02 04
Ability Enhancement AECENG1101 | LI - Compulsory English 02 - 02 02 .
Co-curricular Course

(CCO) CCCXXX1101 fgﬁ,()j/NSS/SPT/CLS/HWS/YGE 02 -- 02 02 -

Indian Knowledge
System (IKS) IKSXXX1101 Select from Basket 5 02 - 02 02 -
Total Credits 14 08 22 14 16

B. Sc. First Year Microbiology UG programme under the Faculty of Sci. & Tech of S.R.T.M.U., Nanded

Page 9




B. Sc. First Year Semester I (Level 4.5 )

et wemat sl
— feure e

Examination Scheme

[40% Continuous Assessment (CA) and 60% End Semester Assessment (ESA)]

(For illustration we have considered a paper of 02 credits, 50 marks, need to be modified depending on credits assigned to individual paper)

Theory Practical Total
Continuous Assessment (CA) ESA Continuous Assessment (CA) ESA gooll((:;f]);)
Subject Course Code Course Name E g - & E | =
i = g i S = s
M @) ) 25| e |fc|zec|is|isigi|zSoa| A 14
R AR AT R | Ll g
< < T < |< 2
Optional 1 SMICCT1101 | Basic Microbiology 10 06 04 20 30 | - |- | - - - 50
Practicals based on Paper

SMICCP1101 SMICCT1101 - - - - - 10 |06 | 04 20 30 50
Optional 2 SDSCMT1101 10 06 04 20 30 | - |- | - ~ ~ 50
SDSCMP1101 -- -- -- -- -- 10 |06 | 04 20 30 50

Optional 3
SDSCMT1101 10 06 04 20 30 -- -- -- -- -- 50
SDSCMP1101 -- -- -- - - 10 |06 | 04 20 30 50

Generic Elective Fundamentals of Hygiene P
ygiene Paper B B . . _
SMICGET101 (Basket 3 of respective Faculty) 10 06 04 20 30 >0
Skill Based Course i i
smicsciior | - Fundamental Microbiology - - - - ~ |10 |06 | 04 20 30 50
Laboratory Techniques
Ability Enhancement | \ECENG1101 | L1~ Compulsory English 10 06 04 | 20 | 30 | - || = - . 50
Co-curricular Course
(CCC) ccexxxiior | (NCCNSS/ SEP;/I%S/ HWSYG] 06 o | a0 | 30O -] - - - 50
Indian Knowledge | oy yyiog Select from Basket 5 10 06 04 20 30 | - |- | - - - 50
System (IKS)
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B. Sc. First Year Semester Il (Level 4.5 )

Teaching Scheme
Credits Assigned Teaching Scheme
Course Code Course Name (Hrs/ week)
Theory Practical Total Theory Practical
Optional 1 SMICCT1151 Microbial Physiology 02 -- 02 --
Practicals based on Paper 04
SMICCP1151 SMICCT1151 - 02 04
Optional 2 SDSCMT1151 02 - o4 02 -
SDSCMP1151 - 02 04
Optional 3 SDSCMTI1151 02 —~ 02 -
04
SDSCMP1151 - 02 04
Generic Electives SMICGE1151 Microorganisms for Hl.lman Welfare 02 _ 02 02 _
(from other Faculty) (Basket 3 of respective Faculty)
Skill Based Course . : : :
. Physiological and Biochemical _ .

(related to Major) SMICSCIST Laboratory Techniques 02 02 04
Ability Enhancement AECMIL1151 | (MAR/HIN/URD /KAN/PAL 02 . 02 02 -
Co-curricular Course

(CCO) CCCXXX1151 511;11(;()3/NSS/SPT/CLS/HWS/YGE 02 - 02 02 -

Value Education Courses | yvECCOI1151 Constitution of India 02 02 02 -

Total Credits 14 08 22 14 16
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B. Sc. First Year Semester 11 (Level 4.5 )
Examination Scheme

Juad i sl
— St e

[40% Continuous Assessment (CA) and 60% End Semester Assessment (ESA)]
(For illustration we have considered a paper of 02 credits, 50 marks, need to be modified depending on credits assigned to individual paper)

Theory Practical Total
Continuous Assessment (CA) . Col (7+8) /
. ESA Continuous Assessment (CA) ESA Col (12+13)
Subject Course Code Course Name = 2 - @ = 8 E’
i = b i = = S
o @ 3 s e |fclzec|is|Tasligiclssan B a9
=T FT JETIEZT|E T|F TETETIEET S wm

< < < < |< 2

Optional 1 SMICCT1151 | Microbial Physiology 10 06 04 20 30 | - |- | - - - 50
Practicals based on Paper
SMICCP1151 SMICCT1151 -- -- -- -- -- 10 |06 | 04 20 30 50
Optional 2 SDSCMT1151 10 06 04 20 30 | - |- | - ~ ~ 50
SDSCMP1151 - - - - - 10 |06 | 04 20 30 50
Optional 3 SDSCMT1151 10 06 04 20 30 | - |- | - - - 50
SDSCMP1151 -- -- -- - -- 10 |06 | 04 20 30 50
Generic Elective Microorganisms for Human
SMICGEI1151 | Welfare (Basket 3 of respective 10 06 04 20 30 - - -- -- -- 50
Faculty)
Skill Based Course ; ; ; ;
SMICSC1151 Physiological and Bloghemlcal _ _ _ _ _ 10 106 | o4 20 30 50
Laboratory Techniques
Ability Enhancement
Course AECENGI1151 | (MAR/HIN/URD /KAN/PAL 10 06 04 20 30 - -- - - - 50
Co-curricular Course (NCC/NSS/SPT/CLS/HWS/YG
(CCO) CCCXXX1151 E /FIT) 10 06 04 20 30 -- -- -- -- -- 50
Value Bducation | ygcconist Constitution of India 10 06 04 | 20 | 30 | ~ |- | - - - 50
ourses
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Revised Syllabus for B. Sc. Microbiology

First Year
Semester — I

As Per National Education Policy- 2020

To be implemented from

Academic Year 2026-2027
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Course Structure: Major 1 -Teaching Scheme

Teaching Scheme (Hrs.) Credits Assigned
Course Code (2) Course Name
3 Theory Practical | Theory| Practical | Total
SMICCT1101  Basic 02 - 02 . 02
Microbiology

Major 1 -Assessment Scheme

Theory Practical Total
CA ESA CA ESA [C"lo(r7+8)
Course = = =
Course Code | & g e - | ~ | |8 T _ Col
Name T E_|Eo|3E] & | S |ES 55T« o (12413
2 y |E@|E¢C|feg < | 2 |58/ =2c|E3<c|a &
) S E |8 FET| &4 | E|FT|eT|FERR T M
£ | < i~ < | = =
Basic
SMICCP1101, _ . ) 10 | 06 | 04 | 20 30 | - | - | -- -- 50
Microbiology

SMICCT1101: Basic Microbiology
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Credits: 02 (Marks: 50)

National Education Policy 2020

Swami Ramanand Teerth Marathwada University Nanded

Faculty of Science and Technology
B. Sc. First Year (Semester — I)
Core Theory Course: Microbiology
Course Name: Basic Microbiology
Course Code :SMICCT1101

Periods: 30

Course pre-requisite:

1. The course is offered for a student registered for undergraduate programme in the faculty of
Science and technology who had primary training in the field of biology at higher secondary
school level evident in terms of certificate by CBSC/ ICSC/HSC for entry level core courses in
microbiology optional subject.

Course objectives:

e To make students to understand the concept of microbiology and its scope.

e To make students understand the history of microbiological development.

e To make students understand the Microscopy used in Microbiology Laboratory.

e Students able to acquire the knowledge of staining techniques used to observe bacteria and their
structural parts.

e Students gain the knowledge of bacterial ultrastructure.

Course outcomes:

e Students have the acquaintance of concept of microbiology and its scope in different fields.

e Students comprehend the historical developments in microbiology field.

e Students get acquainted with microscopes used in Microbiology Laboratory.

e Students have the expertise in the staining techniques,
e Students get acquainted with ultrastructure of bacteria.
Hrs.
Module Unit No. Topic Required to cover
No.
the contents
1.0 1 Scope and History of Microbiology
1.1 | Definition and concept
1.2 | Types of microorganisms
1.3 | Distribution of microorganisms in nature
1.4 Beneficial & Harmful role of microorganisms in Agriculture,
) Human & Animal health, Industries with suitable examples 07
Controversy over spontaneous generation - Contribution of
1.5 . .
different scientists
1.6 Recognition of microbial role in diseases - Koch’s postulates
) and contribution of Louis Pasteur and Edward Jenner
1.7 | Pure Culture Concept
2.0 II Microscopy
Microscopy: Definition of Magnification, Resolving power,
2.1 Depth of focus, Focal length, Angular aperture, and Numerical
aperture 07
2.2 Objectives (Low, High, oil immersion) and oculars function
2.3 Condensers: Abbes, Cardioids, Parabolic and their functions.
2.4 Principle, construction, working, ray diagram and applications
) of compound microscope
2.5 Principle, construction, working, ray diagram and applications
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of Electron microscope (SEM and TEM)
3.0 III Staining Techniques
Definition: Stain, Dye, Acidic stain, Basic stain, Auxochrome,
31 Chromophore, Mordent, Chromogen, Leuco compound,
: Natural stain, Fluorochrome, Decolourising agent and Counter
stain. 08
3.2 Theories of Staining
Principles, mechanism, procedure, and observation of:
a. Simple staining: Monochrome & Negative staining
3.3 b. Differential staining: Gram’s & Acid-fast staining
c. Structural staining: Cell wall, Capsule, Flagella, Spore &
PHB staining
4.0 1\% Ultrastructure of Bacteria
Basic concepts of shape, and arrangement, measurement of|
4.1 size of bacterial cells, Importance of cell shape, cell size in
rods and cocci.
Structure, Chemical composition, and function of following: 08
a. Capsule and slimes
4.2 b. Cell wall and cytoplasmic membranes
: c. Flagella and Motility, fimbriae, and pili
d. Nuclear material, Plasmids, Mesosomes and Ribosome
e. Reserve materials and other cellular inclusions
Total 30
Text books:

1. C.J. Alexopoulos, C. W. Mims and M. Blackwell, “Introductory Mycology,” 4th Edition, John
Wiley & Sons Inc., New York. (2007).

2. H.C. Dube A textbook of fungi and Viruses, Vikas Publishing House Pvt. Ltd. Delhi. (2007)

3. Dubey R.C. and D. K, Maheshwari, A textbook of Microbiology 5" edition, S Chand and Co.
New Delhi. (2022)

4. Salvador Edward Luria and, James E. Darnell, General Virology, John Wiley & Sons Inc; 3rd
edition (1978).

5. Michael Pelxzar, Jr. Chan E.C.S., Noel Krige, Microbiology — Concepts and applications,
International Ed. McGraw Hill. (1993).

6. Powar C. B. and Daginawala H.I., General microbiology Vol I and II by Himalaya publishing
house, Bombay

Reference Books:

1. Brock Biology of Microorganisms, Thirteenth Edition by Michael T. Madigan, John M. Martinko,
David A. Stahl, David P. Clark, Benjamin Cummings, 1301 Sansome Street,San Francisco, CA
94111.

2. A.B. Solunke, P. S. Wakte, V. D. Hamde, and R. S. Awasthi, Manual of Methods for Pure
Culture Study, by Nirmal Publication Delhi (India).

3. B. M. Sandikar Fundamental Microbiology, First edition by, Books and Allied (P) LTD. Kolkata.

4. A.B. Solunke, R.S. Awasthi, P.R. Thorat, V.S. Hamde, History of Microbiology and

Microbiological Methods, Atharva Publishers Jalgaon.
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Course Structure: Major 1 -Teaching Scheme

Teaching Scheme (Hrs.) Credits Assigned
Course Code (2) Course Name
3 Theory Practical | Theory | Practical | Total
Practicals based
SMICCP1101 on Paper - 04 -- 02 02
SMICCT1101
Major 1 -Assessment Scheme
Theory Practical Total
CA ESA CA Esa [[C0L7*®)
Course Code Course | ) e ~ | |8 |8 < _ Col
Name T | E = =X ® | &g |5~|=28 | (12+13)]
) z |5e|2€|feg « | 7|58 EC|E22|2 ¢
@ | E §¥ ETREY 2T EGFIZEE e
< | < < < | = =
Practicals
sMICCP1101] Pased on - = = < ]10los|0a] 20 |30 50
Paper
SMICCT1101

SMICCP1101: Practicals based on Paper SMICCTI1101
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National Education Policy 2020
Swami Ramanand Teerth Marathwada University Nanded
Faculty of Science and Technology
B. Sc. First Year (Semester — I)
Core Practical Course: Microbiology
Course Name: Practicals based on Course SMICCT1101
Course Code :SMICCP1101
Credits: 02 (Marks: 50) Periods: 60

Course pre-requisite:

1. The course is offered for a student registered for undergraduate programme in the
faculty of Science and technology who had primary training in the field of biology at
higher secondary school level evident in terms of certificate by CBSC/ ICSC/HSC for
entry level core courses in microbiology optional subject.

Course objectives:

e To develop skill and technique among the students for handling microscope.

e To develop skill and technique among the students for staining bacteria and their
structural components.

Course outcomes:
e Students have acquainted the skill and technique for handling microscope.
e Students developed the skill and technique for staining the bacteria and their structural

components.
Hrs.
Ml(\)l((i)me Unit No. Topic Required to cover
. the contents
1.0 I Microscopy

1.1 |Different parts of Compound Microscope

1.2 |Handling and Care of Compound Microscope
Demonstration of Microorganisms: 12 [ 3 Practicals]
1.3 a. Observation of Free-living Protozoa
b. Wet mount observation of Fungi
1.4 |Hanging Drop Technique

2.0 11 Simple Staining
21 Principles, mechanism, procedure, and observation of]
) Monochrome Staining [Two Bacteria — Rod and Cocci] 12 [ 4 Practicals]

21 Principles, mechanism, procedure, and observation of]
) Negative Staining [Two Bacteria — Rod and Cocci]
3.0 I Differential Staining

3.1 Principles, mechanism, procedure, and observation off 4 [1 Practicals]
: Grams Staining [Two Bacteria — Rod and Cocci]

4.0 v Structural Staining
Principles, mechanism, procedure, and observation of Cell

4.1 Staining — Chance’s Method [Two Bacteria] )

4. |Principles, mechanism, procedure, and observation of 32 [ 8 Practicals]
: Capsule Staining [Two Bacteria]

43 Principles, mechanism, procedure, and observation of]

Flagella Staining [Two Bacteria]
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Principles, mechanism, procedure, and observation of|

44 Spore Staining - Schaeffer Fulton method [Two Bacteria]

Principles, mechanism, procedure, and observation of]

4.5 PHB Staining - Burdon’s method [Two Bacteria]

Total 60

Text books:

1. C.J. Alexopoulos, C. W. Mims and M. Blackwell, “Introductory Mycology,” 4th Edition,
John Wiley & Sons Inc., New York. (2007).

2. H.C. Dube A textbook of fungi and Viruses, Vikas Publishing House Pvt. Ltd. Delhi.
(2007)

3. Dubey R.C. and D. K, Maheshwari, A textbook of Microbiology 5™ edition, S Chand and
Co. New Delhi. (2022)

4. Salvador Edward Luria and, James E. Darnell, General Virology, ohn Wiley & Sons Inc;
3rd edition (1978).

5. Michael Pelxzar, Jr. Chan E.C.S., Noel Krige, Microbiology — Concepts and applications,
International Ed. McGraw Hill. (1993).

6. Powar C. B. and Daginawala H.I., General microbiology Vol I and II by Himalaya
publishing house, Bombay

Reference Books:

1. Brock Biology of Microorganisms, Thirteenth Edition by Michael T. Madigan, John M.
Martinko, David A. Stahl, David P. Clark, Benjamin Cummings, 1301 Sansome Street,
San Francisco, CA 94111.

2. A. B. Solunke, P. S. Wakte, V. D. Hamde, and R. S. Awasthi, Manual of Methods for
Pure Culture Study, by Nirmal Publication Delhi (India).

3. B. M. Sandikar Fundamental Microbiology, First edition by, Books and Allied (P) LTD.
Kolkata.....

4. Alfred Brown, and Heidi Smith, Benson's Microbiological Applications, Laboratory
Manual in General Microbiology. The McGraw—Hill Companies, 2001 8™ edition.

5. John P. Harley and Lansing M. Prescott, Laboratory Exercises in Microbiology, © The
McGraw—Hill Companies, 2002 5 edition.

6. James Cappuccino and Natalie Sherman, Microbiology: A Laboratory Manual, Pearson

Education India; 10th edition (1 January 2014)
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Course Structure:

Generic Elective Course - Teaching Scheme

Course Name Teaching Scheme (Hrs.) Credits Assigned
CourseCode .
(Paper Title) Theory Practical Theory | Practical Total
SMICGE1101 :
Fundamentals of Hygiene 0 _ 02 _ 02

Generic Elective Course - Assessment Scheme

Theory Practical Total
CA ESA CA Esa (€019

Course Code Course B | e -~ | ~|E |8 T Col

Name T g = |=T ® e | g 5 -2 (12+13)]
) z | 2€|2C€|fee <« | 7 |£8|E2/E222 8
A3) S |27 |7 4 E|ESET| eIz = = 19
< | < < < | = =
SMICGE1101 Fundamentals of]
Hygiene 10 | 06 | 04 | 20 30 | - | - | -- -- -- 50
SMICGE1101: Fundamentals of Hygiene
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National Education Policy 2020

Faculty of Science and Technology
B. Sc. First Year (Semester — I)
Generic Elective Course: Microbiology
Course Name: Fundamentals of Hygiene
Course Code :SMICGE1101

Credits: 02 (Marks: 50)

Swami Ramanand Teerth Marathwada University Nanded

Periods: 30

1.

Course pre-requisite:

This course is opted by the students which have not opted Core theory and Skill course.

Course objectives:
Students will be able to,

Study personal, community and public health and hygiene
Study the advantages of being hygienic.

Understand the role of food safety in the daily life

Know different health indicators and types of hygiene methods

Course outcomes:
Students should be able to,
e Practice own personal, community and public hygiene

e Evaluate food safety and incorporate in daily life.
e Implement Public Hygiene standards with the help of digital media.
e Implement good hygiene practices regularly in society.
. Hrs.
Module | Unit Topic Required to cover the
No. No.
contents
1.0 I Hygiene
Hygiene — Definition; Personal, Community, Medical and
1.1 |Culinary hygiene; WASH (Water, Sanitation and Hygiene)
programme
Rural Community Health: Village health sanitation & 08
1.2 Nutritional committee (Roles & Responsibilities); About
: Accredited Social Health Activist (ASHA); Village Health
Nutrition Day, Rogi Kalyan Samitis
Community & Personal Hygiene: Environmental Sanitation
1.3 A :
and Sanitation in Public places
2.0 II Hygiene and Microorganism
2.1 |Hygiene indicator microorganisms
Good Hygiene Practices - Reducing the Spread of Infections
2.2 : 08
and Viruses
2.3 | Environmental Pathogenic Microorganism
2.4 | Vaccination
3.0 11 Food and safety
31 Microbial contamination of food and spoilage of food.
: Contamination from air, water, soil, sewage
Adulteration of food: common food adulterants — harmful 08
3.2 effects and their detection
"™ | Food Adulteration Act and its stringent implementation, food
hygiene — hygiene of milk, meat, fish, eggs, fruits and

B. Sc. First Year Microbiology UG programme under the Faculty of Sci. & Tech of S.R.T.M.U., Nanded
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vegetables,

3.3

Food Security: Factors affecting food security, economics food
security and community development, Food security bill

4.0 1\

Public Hygiene Awareness

4.1

Public Awareness through Digital Media - An Introduction to
Mobile Apps of Government of India: NHP, Swasth Bharat,
No More Tension, Pradhan Mantri Surakshit Mantritva
Abhiyan (PM Suman Yojana), My Hospital (Mera aspataal),
India fights Dengue, JSK Helpline, Ayushman Bhava, Arogya
Setu, Covid 19AP

06

Total

30

References:
Adams MR and Moss MO Food Microbiology (3rd Edition) RSC publications, UK (2008).
Geoffrey Campbell-Platt (Editor) Food Science and Technology, Willey and Blackwell
Publication, UK. (2009)
Lightfoot NF and Maier EA (Editor)Microbiological analysis of food and water, Elsevier
Publication, Netherland. (2003)
Ray B and Bhunia A Fundamental food Microbiology (4th Edition ) CRC publication, UK (2008).
Fundamentals of Hygiene (%d'c@atlﬁl Het¥d aw ) by Pankaj O. Thakur, Ravindra R. Rakh and

l.
1.

2.

(98]

Raosaheb Pawar. My Rays publication center, Pune.
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Course Structure: Skill Enhancement Course - Teaching Scheme

Course Name Teaching Scheme (Hrs.) Credits Assigned
CourseCode
(Paper Title) Theory Practical Theory | Practical Total
SMICSC1101 Fundamental
Microbiology -- 04 -- 02 02
Laboratory Techniques

Skill Enhancement Course - Assessment Scheme

Theory Practical Total
CA ESA CA ESA 'C"lo(r7+8)
Course - — - -
Course Code | 5 = e -~ | =18 |8 I~ Col
Name T | £ 5 ~|3 I E | &g S5~ 528]« o (2413)
&) g | 2T |E5TIETT] 2 | & |2 SS ST (R S 19
< < = < | < s
Fundamental
SMICSC1101 | Microbiol
Lago(r":tgr;’gy | - =] =]~ |10]06/04] 20 | 30| 50
Techniques

SMICSC1101: Fundamental Microbiology Laboratory Techniques
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National Education Policy 2020

Faculty of Science and Technology
B. Sc. First Year (Semester — I)
Skill Enhancement Course: Microbiology

Swami Ramanand Teerth Marathwada University Nanded

Course Name: Fundamental Microbiology Laboratory Techniques

Course Code :SMICSC1101

Credits: 02 (Marks: 50)

Periods: 60

1.

Course pre-requisite:
This course is opted by students with core subject in Microbiology.
Course objectives:
To make students understand the Safety rules in microbiology Laboratory.

develop the skill of handling the instruments which are used in Microbiology Laboratory.
To develop skill for preparation different types of media for cultivation of bacteria.

e To develop skills for isolation of bacteria by using different techniques.
Course outcomes:

e Students have the skill to handle different instruments used in microbiology laboratory.

¢ Students comprehend the skill for preparation of different types of culture media used for
cultivation of bacteria.

o Students get acquainted with skill for isolation of bacteria by using different techniques.

] Hrs.
M&?)l-ﬂe Ilj\;::t Topic Required to cover the
contents
1.0 I Safety Rules and Aseptic Techniques
1.1 | Microbiology Lab Safety rules
Aseptic Techniques:
a. Hand Washing
b. Tabletop Disinfection .
1.2 c. Bunsen%urner Usage 12 [ 3 Practicals]
d. Disposal of Cultures and Broken Glass
e. Cleaning of glassware
f. Incineration of Nichrome wireloop
1.3 Preparation cotton plug, Smear preparation on Slide
2.0 II Handling, Care and Working with Instruments
Compound Microscope [ Transport, Clutter, Electric Cord,
2.1 Dust Protection] . . o
) Lens Care [ Cleaning Tissues, Solvents, Oculars, Objectives,
and Condenser] 12 [ 3 Practicals]
2.2 |Hot Air Oven
2.3 | Autoclave
2.4 |Incubator
2.5 |Laminar Air Flow
3.0 111 Cultural Techniques
3.1 Preparation and method of making of Nutrient Agar slant
'~ |culture
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3.2 | Preparation and Method of Making Gelatin stab culture 16 [ 4 Practicals]
3.3 | Preparation of Litmus milk
3.4 |Nitrate Peptone Solution
3.5 | Preparation of Nutrient Agar plates
4.0 IV [Isolation and Cultural Characterization of Bacteria
4.1 Isolation and Cultural Characterization of bacteria from Soil
‘" | streak plate method
4.2 Isolation and Cultural Characterization of bacteria from Food 20 [ 5 Practicals]
by pour plate method
Isolation and Cultural Characterization of bacteria from Water|
43 | by spread plate method
y spread plate metho
4.4 | Direct Microscopic Count
Total 60
Text books:

1. C.J. Alexopoulos, C. W. Mims and M. Blackwell, “Introductory Mycology,” 4th Edition,
John Wiley & Sons Inc., New York. (2007).

2. H.C. Dube A textbook of fungi and Viruses, Vikas Publishing House Pvt. Ltd. Delhi.
(2007)

3. Dubey R.C. and D. K, Maheshwari, A textbook of Microbiology 5" edition, S Chand and
Co. New Delhi. (2022)

4. Subhash Chandra Parija. Textbook of Practical Microbiology, 1% edition, Ahuja
Publishers, (2006).

5. Alfred Brown and Heidi Smith, Benson’s Microbiological Applications , Laboratory
Manual in General Microbiology, 13" Edition, McGraw hill publisher (2015).

Reference Books:

1. Brock Biology of Microorganisms, Thirteenth Edition by Michael T. Madigan, John M.
Martinko, David A. Stahl, David P. Clark, Benjamin Cummings, 1301 Sansome Street,
San Francisco, CA 94111.

2. A.B. Solunke, P. S. Wakte, V. D. Hamde, and R. S. Awasthi, Manual of Methods for
Pure Culture Study, by Nirmal Publication Delhi (India).

3. B. M. Sandikar Fundamental Microbiology, First edition by, Books and Allied (P) LTD.
Kolkata.....

4. Laboratory Manual in General Microbiology, Laboratory of Bacteriology, Hygiene and
Pathology, Michigan Agricultural College, First Edition, New York.

5. James Cappuccino and Natalie Sherman, Microbiology: A Laboratory Manual, Pearson

Education India; 10th edition (1 January 2014).
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Revised Syllabus for B. Sc. Microbiology

First Year
Semester — 11

As Per National Education Policy- 2020

To be implemented from

Academic Year 2026-2027
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Course Structure: Major 1 -Teaching Scheme

Teaching Scheme (Hrs.) Credits Assigned
Course Code (2) Course Name
3 Theor Practical |Theory | Practical | Total
Yy y
SMICCT1151 Microbial 02 . 02 - 02
Physiology
Major 1 -Assessment Scheme
Theory Practical Total
CA ESA cA ESA [C°lo(r7+8)
Course Code Course - g e | B |8 T Col
2 Name T | E_ SclEE-| = e §8§:§g§<@(lz+ls)]
@ | E|F%|EC|SET 2 | E|ESEC|fEE|AS we
2 | = z < | = =
smiceriist | Mierobial g b gg og | 20 | 30 | | | = | | — | 50
Physiology

SMICCT1151: Microbial Physiology
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National Education Policy 2020
Swami Ramanand Teerth Marathwada University Nanded

Faculty of Science and Technology
B. Sc. First Year (Semester — II)

Core Theory Course: Microbiology

Course Name: Microbial Physiology

Course Code :SMICCT1151
Credits: 02 (Marks: 50) Periods: 30

Course pre-requisite:

1. The course is offered for a student registered for undergraduate programme in the faculty of
Science and technology who had primary training in the field of biology at higher secondary
school level evident in terms of certificate by CBSC/ ICSC/HSC for entry level core courses in
microbiology optional subject.

Course objectives:

e To make students to understand the sterilization techniques used in microbiology laboratory.

e To make students understand the microbial nutrition and cultivation technique used in
microbiological laboratory.

e Students able to understand the microbial growth, reproduction, and sporulation.

Course outcomes:

e Students have the acquaintance about the sterilization techniques.

o Students have the expertise in the microbial cultivation techniques,

e Students get acquainted with microbial growth, reproduction, and sporulation.

Module Hrs.
UnitNo. Topic Required to cover
No.
the contents
1.0 1 Sterilization Techniques
Definition of  Sterilization, Disinfection,  Antiseptic,
1.1 Germicide, Sanitizer, Fungicide, Viricide, Bacteriostatic and

Bactericidal agent
Chemical Disinfectants: ideal properties of disinfectant,
Chemical Agents: Phenol and Phenolic compounds, Alcohols,

1.2

Gaseous sterilizing Agents: Formaldehyde, Ethylene oxide and 08
- Propiolactone.

1.3 Evaluation of disinfectant (Phenol coefficient).
Sterilization by Physical Agent a) Moist Heat: Boiling,

1.4 Tyndallization, Pasteurization and Steam under pressure

(Autoclave). a) Dry heat: Flaming, Incineration and Hot air|
oven. b) Radiation: Ionizing and Non-lonising radiations.

2.0 11 Microbial Nutrition and Cultivation

21 Basic Nutritional requirements of Microorganisms:

: Macronutrient, Micronutrients, and Growth factors
Nutritional categories of microorganisms on the basis of
carbon and energy source

Cultivation of Bacteria a) Definition, Concept, and Properties 08
of good culture media. b) Types of culture media: Synthetic,
2.3 Non-synthetic, Natural, Selective, Differential, Enriched,
Enrichment, Assay, Minimal, Maintenance and Transport]
Medium.

Pure culture Techniques:

2.4 a) Definition and Significance of pure culture

b) Methods of isolation of pure culture: Streak plate, Pour

2.2
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plate, and Spread plate Technique
3.0 III Microbial Growth & Reproduction
3.1 Concept of growth
3.2 Microbial Reproduction: Binary fission, budding.
Bacterial growth: Definition, growth curve — Phases of 07
growth, Growth Kinetics, Generation time, Methods of]
3.3 measurement of growth, different types of culture system:
Batch culture system, Continuous culture system (Chemostat
and Turbidostat)
4.0 1\% Bacterial Sporulation
4.1 Bacterial Sporulation- Structure of endospore
4.2 Endospore formation (Stages) in Bacillus
4.3 Spore germination, 07
4.4 Significance of Ca-dipicolinate (DPA) and soluble Proteins
) (SASP).
45 Factors affecting growth-Temperature, pH, Osmotic Pressure,
: and Nutrients
Total 30
Text books:
1. C.J. Alexopoulos, C. W. Mims and M. Blackwell, “Introductory Mycology,” 4th Edition, John
Wiley & Sons Inc., New York. (2007).
2. H.C. Dube A textbook of fungi and Viruses, Vikas Publishing House Pvt. Ltd. Delhi. (2007)
3. Dubey R.C. and D. K, Maheshwari, A textbook of Microbiology 5" edition, S Chand and Co.
New Delhi. (2022)
4. Salvador Edward Luria and, James E. Darnell, General Virology, John Wiley & Sons Inc; 3rd
edition (1978).
5. Michael Pelxzar, Jr. Chan E.C.S., Noel Krige, Microbiology — Concepts and applications,
International Ed. McGraw Hill. (1993).
6. Powar C. B. and Daginawala H.I., General microbiology Vol I and II by Himalaya publishing
house, Bombay
Reference Books:
1. Brock Biology of Microorganisms, Thirteenth Edition by Michael T. Madigan, John M. Martinko,
David A. Stahl, David P. Clark, Benjamin Cummings, 1301 Sansome Street, San Francisco, CA
94111.
2. A.B. Solunke, P. S. Wakte, V. D. Hamde, and R. S. Awasthi, Manual of Methods for Pure
Culture Study, by Nirmal Publication Delhi (India).
3. B. M. Sandikar Fundamental Microbiology, First edition by, Books and Allied (P) LTD. Kolkata.
4. A.B. Solunke, R.S. Awasthi, P.R. Thorat, V.S. Hamde, History of Microbiology and

Microbiological Methods, Atharva Publishers Jalgaon.

B. Sc. First Year Microbiology UG programme under the Faculty of Sci. & Tech of S.R.T.M.U., Nanded Page 29



Course Structure: Major 1 -Teaching Scheme

Course Name

Teaching Scheme (Hrs.)

Credits Assigned

Course Code (2)
3 Theor Practical |Theory | Practical | Total
y y
Practicals based
SMICCP1151 on Paper - 04 -- 02 02
SMICCT1151
Major 1 -Assessment Scheme
Theory Practical Total
CA ESA CA ESA [C°'0(r7+8)
Course Code Course | ) e ~ | |8 |8 < _ Col
Name T | E s =T | & |E S~ 558 |« o 12+13)
(2) 7 | E@|EL(E8E <« | 7 |[§2 S| EcS|s 2
©) S g |2|FET 8 | & |ET|ET|FERIR T @M
4 | < < < | = =
Practicals
SMICCP1151] based on - = = < ]10los|0a] 20 |30 50
Paper
SMICCT1151
SMICCP1151: Practicals based on Paper SMICCTI1151
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National Education Policy 2020
Swami Ramanand Teerth Marathwada University Nanded
Faculty of Science and Technology
B. Sc. First Year (Semester — II)
Core Practical Course: Microbiology
Course Name: Practicals based on Course SMICCT1151
Course Code :SMICCP1151
Credits: 02 (Marks: 50) Periods: 60

Course pre-requisite:

1. The course is offered for a student registered for undergraduate programme in the faculty
of Science and technology who had primary training in the field of biology at higher
secondary school level evident in terms of certificate by CBSC/ ICSC/HSC for entry level
core courses in microbiology optional subject.

Course objectives:

e To develop skill and technique among the students for handling different instruments in
Microbiology Laboratory

e To develop skill and technique among the students for preparation of media and isolation
of bacteria from different source.

e To develop skill and technique among the students for studying the effect of environmental
factors on the growth of bacteria

Course outcomes:

e Students have acquainted the skill and technique for handling different instruments in
Microbiology Laboratory.

o Students developed skill and technique for preparation of media and isolation of bacteria
by different methods from different sources.

e Students developed the skill and technique for studying the effect of environmental factors
on the growth of bacteria.

Module Hrs.
No UnitNo. Topic Required to cover
: the contents
1.0 I Construction, Operatiqn, and utility of laboratory
: Equipments
1.1 Common Microbiology Lab Equipments: Hot Air Oven,
: Autoclave and Incubator
1.2 | pH meter 12 [ 3 Practicals]
1.3 | High Speed Centrifuge
1.4 | Colorimeter / Spectrophotometer
1.5 Anaerobic Jar
1.6 | Bacterial filters
2.0 I Microbiological Culture Media Preparation and
Sterilization
2.1 | Nutrient broth and Nutrient Agar
2.2 Selective media: MacConkey’s broth and Agar 16 [ 4 Practicals]
2.3 | Sugar Media
2.4 | Potato Dextrose Agar
2.5 | Preparation of Enrichment Media :Nitrogen Free Mannitol
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broth
Techniques for Isolation and Maintenance of Pure
Cultures

3.0 III

3.1 Streak Plate Method
3.2 | Spread Plate Method
3.3 Pour Plate Method
3.4 Maintenance of Pure culture on Slant Culture
4.0 Determination of Optimum, Maximum, and Minimum
. v .
requirements for growth
4.1 pH

4.2 Temperature
4.3 |U. V.rays
4.4 | Antibiotics
4.5 Effect of Freezing upon Spore forming and Non-spore forming
) bacteria
Determination of the thermal death point of a Spore-forming
and a Non-spore forming bacteria
Total 60

16 [ 4 Practicals]

16 [ 4 Practicals]

4.6

Text books:

1. C.J. Alexopoulos, C. W. Mims and M. Blackwell, “Introductory Mycology,” 4th Edition,
John Wiley & Sons Inc., New York. (2007).

2. H.C. Dube A textbook of fungi and Viruses, Vikas Publishing House Pvt. Ltd. Delhi.
(2007)

3. Dubey R.C. and D. K, Maheshwari, A textbook of Microbiology 5™ edition, S Chand and
Co. New Delhi. (2022)

4. Salvador Edward Luria and, James E. Darnell, General Virology, ohn Wiley & Sons Inc;
3rd edition (1978).

5. Michael Pelxzar, Jr. Chan E.C.S., Noel Krige, Microbiology — Concepts and applications,
International Ed. McGraw Hill. (1993).

6. Powar C. B. and Daginawala H.I., General microbiology Vol I and II by Himalaya
publishing house, Bombay

Reference Books:

1. Brock Biology of Microorganisms, Thirteenth Edition by Michael T. Madigan, John M.
Martinko, David A. Stahl, David P. Clark, Benjamin Cummings, 1301 Sansome Street,
San Francisco, CA 94111.

2. A.B. Solunke, P. S. Wakte, V. D. Hamde, and R. S. Awasthi, Manual of Methods for
Pure Culture Study, by Nirmal Publication Delhi (India).

3. B. M. Sandikar Fundamental Microbiology, First edition by, Books and Allied (P) LTD.
Kolkata.....

B. Sc. First Year Microbiology UG programme under the Faculty of Sci. & Tech of S.R.T.M.U., Nanded Page 32



Course Structure: Generic Elective Course - Teaching Scheme

Course Name Teaching Scheme (Hrs.) Credits Assigned
CourseCode
(Paper Title) Theory Practical Theory Practical Total
SMICGE1151 Microorganisms
for Human 02 - 02 -- 02
Welfare

Generic Elective Course - Assessment Scheme

Theory Practical Total
+
CA ESA CA ESA [C"lo(: 8)
Course - _ -
Course Code Name - | § g e = | = |E g T Col
N E | SglEE~ & S E S~ TS|« ~|(12+13)]
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SMICGE1151: Microorganisms for Human Welfare
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National Education Policy 2020
Swami Ramanand Teerth Marathwada University Nanded
Faculty of Science and Technology
B. Sc. First Year (Semester — II)
Generic Elective Course: Microbiology
Course Name: Microorganisms for Human Welfare
Course Code :SMICGE1151

Credits: 02 (Marks: 50) Periods: 30

1.

Course pre-requisite:

This course is opted by the students which have not opted DSC Microbiology.

Course objectives:

To develop the understanding among the students for fermented food prepared from
Wheat.

To develop the understanding among the students for fermented food prepared Milk and
Vegetables.

To develop the understanding among the students for fermented food prepared Legumes
and Oil Seeds.

To develop the understanding among the students for fermented food prepared from
Grape.

Course outcomes:

Students get acquainted with fermented food prepared from Wheat.

Students get acquainted with fermented food prepared Milk and Vegetables.
Students get acquainted with fermented food prepared from Legumes and Oil Seeds.
Students get acquainted with fermented food prepared from Grape.

. Hrs.
M&T}Ie II{I“(:.t Topic Required to cover the
contents
1.0 I Fermented Food from Wheat: Bread
1.1 |Introduction
1.2 |Ingredients for Modern Bread-making 06
1.3 |Systems of Bread-making
1.4 |Role of Yeasts in Bread-making
2.0 II Fermented Foods Made from Milk and Vegetables
2.1 |Composition of Milk
2.2 |Cheese 06
2.3 | Yogurt (Yoghurt) and Fermented Milk Foods
2.4 |Sauerkraut
2.5 | Cucumbers (pickling)
3.0 I Fermented Foods Derived from Legumes and Oil
Seeds
3.1 |Fermented Foods from Soybeans : Soy sauce 09
3.2 |Fermented Foods from Beans: Idli
3.3 |Fermented Foods from Protein-rich Oil-seeds
3.4 |Food Condiments Made from Fish
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4.0 v Production of Wines from Grape
4.1 |Grape Wines
4.2 |Processes in Wine Making 09
4.3 |Fermentation
4.4 |Ageing and Storage
4.5 |Clarification
4.6 |Packaging and Preservation
Total 30

Text books:

1.

2.

C. J. Alexopoulos, C. W. Mims and M. Blackwell, “Introductory Mycology,” 4th Edition,
John Wiley & Sons Inc., New York. (2007).

Nduka Okafor and Benedict C. Okeke, Modern Industrial Microbiology and
Biotechnology 2nd edition, CRC Press, Taylor & Francis Group, (2018).

Prescott, Harley and Klein's (2001) Microbiology 5 edition. The McGraw-Hill
Companies.

Michael Pelxzar, Jr. Chan E.C.S., Noel Krige, Microbiology — Concepts and applications,
International Ed. McGraw Hill. (1993).

Powar C. B. and Daginawala H.I., General microbiology Vol I and II by Himalaya
publishing house, Bombay.

P.C. Trivedi, Sonali Pandey and Seema Bhadauria. Text book of Microbiology,
Aavishkar Publishers, Distributors, Jaipur 302 003 (Raj.) India (2010)

Reference Books:

1.

2.

3.

4.

Brock Biology of Microorganisms, Thirteenth Edition by Michael T. Madigan, John M.
Martinko, David A. Stahl, David P. Clark, Benjamin Cummings, 1301 Sansome Street,
San Francisco, CA 94111.

A. B. Solunke, P. S. Wakte, V. D. Hamde, and R. S. Awasthi, Manual of Methods for
Pure Culture Study, by Nirmal Publication Delhi (India).

B. M. Sandikar Fundamental Microbiology, First edition by, Books and Allied (P) LTD.
Kolkata.....

Microorganisms for Human Welfare (AT W%Q&m) by Pankaj O. Thakur,

Ravindra R. Rakh, Nilesh S. Gaikwad, and Sanjay U. Chavan. My Rays publication

center, Pune.
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Course Structure: Skill Enhancement Course - Teaching Scheme

Teaching Scheme

Course Course Name (Hrs.) Credits Assigned
Code (Paper Title)
Theory | Practical Theory | Practical Total
SMICSC1151 Physiological and
Biochemical Laboratory -- 04 -- 02 02
Techniques

Skill Enhancement Course - Assessment Scheme

Theory Practical Total
CA ESA CA ESA [C°lo(r7+8)
Course - — - -
Course Code | 5 9 e - | ~|§ |8 I~ Col
Name T | g 5 ~ |3 I E | S |E 5~ 328« o (2+13)
(2) T | Ea|2C|l€ag = | T |ES|2S|ES2 |5 @
3) $ | 2T |ETIEYTT| 2 | 8|2 ES|EIR(R S| 19
= 2 £ S = = |2 s N
< « < < | < s
Physiological
d
SMICSC1151 | 2 .
Biochemical -- -- -- -- -- 10| 06 | 04 20 30 50
Laboratory
Techniques

SMICSC1151: Physiological and Biochemical Laboratory Techniques
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National Education Policy 2020
Swami Ramanand Teerth Marathwada University Nanded
Faculty of Science and Technology
B. Sc. First Year (Semester — II)
Skill Enhancement Course: Microbiology
Course Name: Physiological and Biochemical Laboratory Techniques
Course Code :SMICSC1151

Credits: 02 (Marks: 50) Periods: 60

Course pre-requisite:
1. This course is opted by students with DSC in Microbiology.
Course objectives:
e To develop the skill and technique of determining the motility of the bacteria.
e To develop skill for the testing of effect of environmental factor on bacterial pigment
formation.
e To develop skills and technique for biochemical analysis of Bacteria.
e To develop skill for the microscopic measurement of Cyanobacteria, Bacteria, and yeast.
Course outcomes:
e Students have the skill of determining the motility of the bacteria.
o Students comprehend the skill for testing the effect of environmental factor on
environmental factor on bacterial pigment formation.
e Students get acquainted with skill and technique for biochemical analysis of Bacteria.
e Students get acquainted with skill for the microscopic measurement of Cyanobacteria,
Bacteria, and yeast.

. Hrs.
Module | Unit Topic Required to cover the
No. No.
contents
1.0 I Motility Determination
1.1 | Wet Mount Slide
1.2 | Hanging Drop Slide 12 [ 3Practicals]

1.3 | Tube Method
1.4 | Soft Agar Plate Method

2.0 II Physiological Study of bacteria

2.1 | Effect of light on Microbial pigment and their formation

2 Effect of Temperature on Microbial pigment and their
"~ | formation

2.3 | Effect of Chemical on Microbial pigment and their formation
2.4 | Effect of air on Microbial pigment and their formation

25 Determination of the Phenol Coefficient of some common|
"~ | Disinfectant

20 [ 5 Practicals]

3.0 I Biochemical Study of bacteria

3.1 |Sugar Fermentation Test [Glucose, Lactose, and Mannitol]
3.2 | Lipid Hydrolysis

3.3 | Gelatin Hydrolysis

3.4 | Nitrate Reduction Test

3.5 |Catalase Test

16 [ 4 Practicals]

4.0 v Microscopic Measurement of Organisms [Micrometry]|

4.1 |Calibration of ocular micrometer 12 [3 Practicals]

4.2 | Cyanobacteria
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4.3 |Bacteria

4.4 |Yeast

Total 60

Text books:

1.

C. J. Alexopoulos, C. W. Mims and M. Blackwell, “Introductory Mycology,” 4th Edition,
John Wiley & Sons Inc., New York. (2007).

H.C. Dube A textbook of fungi and Viruses, Vikas Publishing House Pvt. Ltd. Delhi.
(2007)

Dubey R.C. and D. K, Maheshwari, A textbook of Microbiology 5™ edition, S Chand and
Co. New Delhi. (2022)

Subhash Chandra Parija. Textbook of Practical Microbiology, 1% edition, Ahuja
Publishers, (2006).

Alfred Brown and Heidi Smith, Benson’s Microbiological Applications , Laboratory
Manual in General Microbiology, 13" Edition, McGraw hill publisher (2015).

Reference Books:

1.

2.

3.

Brock Biology of Microorganisms, Thirteenth Edition by Michael T. Madigan, John M.
Martinko, David A. Stahl, David P. Clark, Benjamin Cummings, 1301 Sansome Street,
San Francisco, CA 94111.

A. B. Solunke, P. S. Wakte, V. D. Hamde, and R. S. Awasthi, Manual of Methods for
Pure Culture Study, by Nirmal Publication Delhi (India).

B. M. Sandikar Fundamental Microbiology, First edition by, Books and Allied (P) LTD.
Kolkata.....
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SWAMI RAMANAND TEERTH MARATHWADA UNIVERSITY,
NANDED

PROFORMA FOR PRACTICAL EXAMINATION
Faculty of Science and Technology
B. Sc. First Year (Semester —I)
Core Practical Course: Microbiology
Course Name: Practicals based on Course SMICCT1101 [Basic Microbiology]
Course Code :SMICCP1101

Marks: 30 Time: Four hours per day per batch for two consecutive days
Q1. Simple Staining/ Differential Staining (Anyone)/ Hanging Drop Technique 10
Approach -03
Requirements -01
Procedure -02
Technique -02
Result and Observation -02
Q.2. Structural Staining (Anyone) 10
Approach -03
Requirements -01
Procedure -02
Technique -02
Result and Observation -02
Q3. a.Viva—Voce 05
b. Attendance and Overall Performance to 03

the number of practicals done by
the student during the semester
c. Practical Record 02
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S

SWAMI RAMANAND TEERTH MARATHWADA UNIVERSITY,
NANDED
PROFORMA FOR PRACTICAL EXAMINATION

Swami Ramanand Teerth Marathwada University Nanded
Faculty of Science and Technology
B. Sc. First Year (Semester —I)
Skill Enhancement Course: Microbiology
Course Name: Fundamental Microbiology Laboratory Techniques
Course Code :SMICSC1101

Marks: 30 Time: Four hours per day per batch for two consecutive days

Ql.

Isolation and Cultural Characterization of bacteria from Soil Streak Plate Method /

Isolation and Cultural Characterization of bacteria from Food by Pour Plate Method /Isolation
and Cultural Characterization of bacteria from Water by Spread Plate Method / Direct

Microscopic Count 10
Approach -03
Requirements - 01
Procedure -02
Technique -02
Result and Observation -02

Q.2. Preparation of Nutrient agar slants /gelatin stab / Litmus milk /Nitrate Peptone solution/

Nutrient agar plates 10
Approach -03
Requirements -01
Procedure -02
Technique -02
Result and Observation -02

Q3. a.Viva—Voce 05
b. Attendance and Overall Performance to 03
the number of practicals done by
the student during the semester
c. Practical Record 02
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SWAMI RAMANAND TEERTH MARATHWADA UNIVERSITY,
NANDED

PROFORMA FOR PRACTICAL EXAMINATION
Faculty of Science and Technology
B. Sc. First Year (Semester — II)
Core Practical Course: Microbiology
Course Name: Practicals based on Course SMICCT1151 [Microbial Physiology]
Course Code :SMICCP1151

Marks: 30 Time: Four hours per day per batch for two consecutive days

Q1. Preparation of Nutrient Broth and Nutrient Agar/ Preparation of MacConkey’s Broth and
MacConkey’ Agar /Preparation of Sugar Media/ Preparation of Potato Dextrose Agar/ Isolation of
bacteria in pure culture by Streak Plate Method / Spread Plate Method / Pour Plate Method

10
Approach -03
Requirements -01
Procedure -02
Technique -02
Result and Observation -02

Q.2. Determination of Optimum, Maximum, and Minimum requirements of pH / Temperature
for growth of bacteria / effect of U. V. rays/Antibiotics on the growth of Bacteria/ Effect of

Freezing upon Spore forming and Non-spore forming bacteria/ Determination of the thermal death

point of a Spore-forming and a Non-spore forming bacteria 10
Approach -03
Requirements -01
Procedure -02
Technique -02
Result and Observation -02
Q3. a.Viva—Voce 05
b. Attendance and Overall Performance to 03

the number of practicals done by
the student during the semester
c. Practical Record 02
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SWAMI RAMANAND TEERTH MARATHWADA UNIVERSITY,
NANDED
PROFORMA FOR PRACTICAL EXAMINATION

Swami Ramanand Teerth Marathwada University Nanded
Faculty of Science and Technology
B. Sc. First Year (Semester — II)
Skill Enhancement Course: Microbiology
Course Name: Physiological and Biochemical Laboratory Techniques
Course Code :SMICSC1151

Marks: 30 Time: Four hours per day per batch for two consecutive days

Q1. Wet Mount Slide/ Hanging Drop Slide/ Effect of light/Temperature/Chemicals/Air on
Microbial pigment production by Bacteria/ Determination of the Phenol Coefficient of some

common Disinfectant 10
Approach -03
Requirements -01
Procedure -02
Technique -02
Result and Observation -02

Q.2. Sugar fermentation test /lipid hydrolysis test / Gelatin hydrolysis test / Nitrate reduction

test / Catalase test / Microscopic measurement of Cyanobacteria/Bacteria/ Yeast

10
Approach -03
Requirements -01
Procedure -02
Technique -02
Result and Observation -02
Q3. a.Viva—Voce 05
b. Attendance and Overall Performance to 03
the number of practicals done by
the student during the semester
c. Practical Record 02
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