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Semester 1
a. Course Name: Deeksharambh
b. Course Code: 20104114
c. Prerequisite: Openness to participate in orientation activities and willingness to integrate into the university environment.
d. Rationale: This course is designed to introduce first-year students to the academic, cultural, and social environment of the university. It aims to build confidence, promote interpersonal interaction, and foster values such as discipline, teamwork, and respect for diversity. Through interactive sessions, field visits, and group activities, students become familiar with institutional processes and develop essential life skills for their academic journey.
e. Course Learning Objective:

	CLOBJ 1
	Help students integrate culturally and socially in the academic environment.

	CLOBJ 2
	Familiarize students with the operational framework of university academics.

	CLOBJ 3
	Develop leadership, teamwork, and interpersonal skills.

	CLOBJ 4
	Encourage appreciation of traditional values and indigenous cultures.



f. Course Learning Outcomes:

	CLO 1
	Demonstrate understanding of university functioning and academic systems.

	CLO 2
	Participate effectively in group activities and collaborative learning.

	CLO 3
	Exhibit leadership qualities and teamwork in academic and social settings.

	CLO 4
	Show awareness and respect for diverse cultures and values.



g. Teaching & Examination Scheme:
	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	-
	0.00
	-
	-
	-
	100
	100


h. Course Content:



	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	Deeksharambh

The activities to be taken under Deeksharambh, in addition to giving a broad view and application areas of the subject of study, also will aim at creating a platform for
· Helping students from different backgrounds for cultural integration
· Knowing about the operational framework of academic process in university
· Instilling life and social skills, leadership qualities, team working spirit
· Developing social awareness, ethics and values, creativity
· Helping students to identify the traditional values and indigenous cultures along with diverse potentialities both in indigenous and developed scenario.
The details of activities/ schedules will be decided by the parent universities. The structure shall include, but not restricted to:
· Discussions on operational framework of academic process in university, as well as interactions with academic and research managers of the University
· Creating awareness on the subject of study, and the traditional values and indigenous cultures along with diverse potentialities both in indigenous and developed scenario
· Interaction with alumni, business leaders, perspective employers, outstanding achievers in related fields, and people with inspiring life experiences;
· Group activities to identify the strength and weakness of students (with expert advice for their improvement) as well as to create a platform for students to learn from each other’s life experiences;
· Field visits to related fields/ establishments; and
· Sessions on personality development (instilling life and social skills, social awareness, ethics and
values,  team  work,  leadership,  etc.)  and communication skills.

	100
	32















































a. Course Name: Workshop Practice
b. Course Code: 20104115
c. Prerequisite: This course is helpful to understand about basic understanding of engineering drawing, material properties, and safety protocols. Proper knowledge of personal protective equipment (PPE), tool handling, and workshop layout is essential to prevent accidents. Woodworking tools like saws, chisels, hammers, and planes must be used with care to ensure precision in carpentry tasks such as making wooden molds or repair structures.
d. Rationale: The rationale of workshop practice in the dairy industry includes the fundamental training in metal work, bench work, woodworking, and the safe handling of tools and machinery, which are crucial for maintaining and fabricating equipment used in dairy processing. Metal work and bench work help students and technicians develop practical skills in shaping, joining, and repairing metal parts commonly used in dairy plants. Safety, care, and precautions are emphasized to prevent accidents and ensure a secure working environment.
e. Course Learning Objective:

	CLOBJ 1
	Acquire proficiency in using various dairy processing equipment and tools
through practical exercises in the workshop.

	CLOBJ 2
	Demonstrate an understanding of safety measures and protocols related to
dairy processing to ensure a secure working environment.

	CLOBJ 3
	Learn to maintain and enhance product quality by mastering techniques for
monitoring and controlling different aspects of dairy processing.

	CLOBJ 4
	Develop problem-solving skills by identifying and resolving issues that may
arise during dairy processing operations in a controlled workshop setting.



f. Course Learning Outcomes:

	CLO 1
	Understand the basic principles of engineering drawing, including standards,
symbols, and conventions used in technical drawings.

	CLO 2
	Develop the ability to draw and interpret orthographic projections of points,
lines, planes, and solid objects.

	CLO 3
	Apply the concepts of sectional views, isometric projections, and dimensioning
techniques to represent engineering components accurately.

	CLO 4
	Use drawing instruments and/or computer-aided design (CAD) tools to create
precise and neat engineering drawings following industry standards.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practical
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	1
	-
	2
	2.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	Introduction-
Workshop practice, safety, care and precautions in workshop. Wood working tools and their use, Carpentry. Heat treatment process: Hardening, tempering, annealing and normalizing etc.
	25
	4

	2
	Metal work-
Metal cutting. Soldering, Brazing. Welding: Electric arc and Gas welding. Smithy and forging operations: tools
and equipment
	25
	4

	3
	Bench work: The bench, flat surface filing, chipping, scrapping, marking out, drilling and screwing.
	25
	4

	4
	Introduction to following tool machines: (a) Lathe Machine, (b) Milling Machine, (C) Shaper and Planner, (d) Drilling  and  Boring  machines,  (e)  Grinder,  (f)  CNC
Machines etc.
	25
	4

	
	Total
	100
	16



i. Text Book and Reference Book:
1. Arora, R. P. Basic Mechanical Engineering. Charotar Publishing House Pvt. Ltd., Anand (Guj.)
2. Chapman, W.A.J. and Martin, S. J. 1998. Workshop Technology. Part-III. Viva Books Private Ltd, New Delhi.
3. Raghuvanshi, B. S. 2002. Workshop Technology. Vol. 2. Dhanpat Rai & Co. (P) Ltd, Delhi

j. Experiment List:

	Sr.
No.
	Experient List

	1.
	To study different types of measuring tools used in metrology and determine least counts of vernier calipers, micrometers and vernier height gauges. Job
work on filing and chipping

	2.
	To study different types of fitting tools and marking tools used in fitting practice.

	3.
	To study various types of carpentry tools and prepare simple types of at least
two wooden joints

	4.
	Job work on hand hack and power hack saw. Job work on metal sheet working.
Job work on butt and lap welding.

	5.
	To study different types of machine tools (lathe, milling, drilling machines etc).

	6.
	To prepare a job on a lathe involving facing, outside turning, taper turning, step
turning, radius making, threading etc.

	10.
	Determination of gypsum requirement of sodic soils



a. Course Name: Fluid Mechanics
b. Course Code: 20104116
c. Prerequisite: Fluid mechanics helps in understanding the behavior of milk during pumping, mixing, pasteurization, homogenization, and transportation through pipelines. Knowledge of fluid properties such as viscosity, density, and flow types (laminar or turbulent) is essential to ensure efficient equipment operation, energy conservation, and maintaining product quality. Therefore, mastering fluid mechanics is vital for dairy technologists to innovate and troubleshoot within various processing and production environments.
d. Rationale: The study of fluid mechanics in dairy technology is essential for understanding and optimizing the movement and processing of liquid dairy products such as milk, cream, and whey. It provides the foundational knowledge required to design and operate equipment like pumps, pipes, heat exchangers, and homogenizers efficiently. By applying fluid mechanics principles, dairy technologists can ensure consistent flow rates, minimize energy usage, reduce product losses, and maintain product quality during processing
e. Course Learning Objective:

	CLOBJ 1
	Understand the fundamental principles of fluid mechanics and their application in dairy technology, emphasizing viscosity, flow behaviour, and
fluid properties

	CLOBJ 2
	Analyse and design dairy processing equipment by applying fluid mechanics
concepts to ensure efficient and hygienic operations

	CLOBJ 3
	Demonstrate proficiency in calculating and predicting fluid flow parameters in dairy systems, including pipe flow, pump selection, and pressure losses.

	CLOBJ 4
	Apply mathematical modelling techniques to simulate and optimize fluid flow in dairy systems, fostering problem-solving skills for real-world applications.



f. Course Learning Outcomes:

	CLO 1
	Understand properties of fluids and fluid statics principles.

	CLO 2
	Analyze fluid flow using fundamental equations such as continuity and
Bernoulli’s equation.

	CLO 3
	Evaluate flow measurement techniques and devices.

	CLO 4
	Apply fluid mechanics concepts to engineering problems.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	1
	-
	2
	2.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	Units and dimensions-
Properties of fluids. Compressible and non-compressible fluids. Surface tension, capillarity. Pressure measuring devices, simple, differential, micro, inclined manometer, mechanical gauges, Piezometer.
	18
	3

	2
	Fluid flow-
Classification, steady uniform and non-uniform flow, Laminar and turbulent, continuity equation, Bernolli’s theorem and its applications. Flow through pipes: Loss of head, determination of pipe diameter. Determination of
discharge, friction factor, critical velocity.
	25
	4

	3
	Flow through mouthpieces-

Vena contracta, hydraulic coefficients, discharge losses, Time for emptying a tank. Loss of head due to contraction, enlargement at entrance and exit of pipe. External and internal mouthpieces, types of notches, rectangular and triangular notches, rectangular weirs. Venturimeters, pitot
tube, Rota meter. Water level point gauge, hook gauge.
	25
	4

	4
	Dimensional analysis-

Buckingham’s theorem application to fluid flow phenomena. Froude Number, Reynolds number. Weber number and hydraulic similitude
	18
	3

	5
	Pumps:
Classification, reciprocating, centrifugal pump. Pressure variation, work efficiency. Pump selection and sizing.
	14
	2

	
	
	100
	16



i. Text Book and Reference Book:
1. Jain, A. K. (1995). Fluid Mechanics. 8th edn. Khanna Publishers, New Delhi.
2. Kumar, K. L. (1996). Engineering Fluid Mechanics. S. Chand & Co., New Delhi.
3. Kumar, D.S. (1998). Fluid Mechanics. S.K. Kataria and Sons, New Delhi.
4. Rajput, R.K. (1998). A Textbook of Fluid Mechanics. S. Chand & Co., New Delhi.

j. Experiment List

	Sr.
No.
	Experient List

	1.
	Study of various types of pipes and pipe fittings

	2.
	Study of different types of valves

	3.
	Study of reciprocating pump

	4.
	Study of rotary gear pump

	5.
	Study of piezometer

	6.
	Study of U tube Manometer

	7.
	Study of inclined tube Manometer

	8.
	Study of Venturimeter

	9.
	Determination of frictional coefficient of given pipe.

	10.
	Determination of minor head loss

	11.
	Study of Pitot tube

	12.
	Study the construction and working principle of centrifugal pump

	13.
	Study of reciprocating pump.

	14.
	Study and measurement of flow of liquid by V- notch.



a. Course Name: Engineering Drawing
b. Course Code: 20104117
c. Prerequisite: This course make student to understand the basic elements that form the foundation of all drafting work. These include drawing of lines, lettering, and dimensioning.
d. Rationale: This skill enhancement course provides practical insights into the developing ability to accurately communicate technical ideas, designs, and specifications essential for equipment design, layout planning, and fabrication in the dairy industry.
e. Course Learning Objective:

	CLOBJ 1
	Understand standards, symbols, and conventions used in engineering drawing.

	CLOBJ 2
	Draw and interpret orthographic projections.

	CLOBJ 3
	Apply sectional views and isometric projections.

	CLOBJ 4
	Use CAD tools for precise engineering drawings.



f. Course Learning Outcomes:

	CLO 1
	Knowledge about different types of lines, representation of letters and numbers
in drawing sheet

	CLO 2
	Learn to draw projections of lines, planes and solids etc.

	CLO 3
	Understand and draw isometric projections

	CLO 4
	Learn to convert the isometric view to orthographic view and vice versa



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	2
	1.00
	-
	-
	-
	100
	100




h. Course Content:

i. Text Book and Reference Book:
1. Bhatt, N. D. and Panchal, V. M. 2006. Engineering Drawing: Plane and Solid Geometry. Charotar Publ. House Pvt. Ltd., Anand.

j. Experiment List

	Sr.
No.
	Experient List

	1.
	Drawing of lines, lettering and dimensioning types of lines, types, types of
lettering, types of	dimensioning.

	2.
	Drawing of scales. Plain scale, diagonal scale, comparative scale and Vernier
scale.

	3.
	Drawing of projections; Orthographic projections, methods of projections.

	4.
	Drawing of screw threads; Types of threads and terminologies used in lit. Screw
fastening: Types of nuts, types of bolts, stud, locking arrangements for nuts and Foundation bolt.

	5.
	Drawing of rivets and riveted joints forms of vivet heads, types of riveted; joints,
failure of riveted joints.

	6.
	Drawing of welded joints: Forms of welds, location and dimensions of welds.
Drawing of keys, cotter joint, pin joints types of keys, types of cotter joints, pin joints.

	7.
	Drawing of shaft couplings: Rigid couplings, loose couplings, flexible couplings
universal coupling.

	8.
	Drawing of shaft bearings. Journal bearings, pivot bearings, collar bearings.



a. Course Name: Fundamentals of Microbiology
b. Course Code: 20104118
c. Prerequisite: Students should have completed basic courses in biology at the higher secondary level. Familiarity with general science concepts such as cell structure, biomolecules, and basic chemistry is essential. An elementary understanding of laboratory safety and practices will aid in comprehending experimental microbiology. A keen interest in microorganisms and their role in health, industry, and the environment will support better learning outcomes.
d. Rationale: This course provides foundational knowledge of microorganisms, their classification, structure, growth, and genetics, which is essential for all branches of life sciences. It introduces students to the historical developments and major contributions in the field of microbiology. The subject builds a strong base for advanced applications in food, dairy, medical, agricultural, and industrial microbiology. By understanding microbial behavior, physiology, and ecological roles, students become equipped to explore their importance in both beneficial and harmful contexts. This course lays the groundwork for applied microbiology and prepares students for specialized fields in biotechnology, food safety, and public health.
e. Course Learning Objective:

	CLOBJ 1
	Understand the foundational principles of microbiology, including the classification, morphology, and physiology of microorganisms relevant to
dairy technology.

	CLOBJ 2
	Demonstrate knowledge of the role of microorganisms in dairy processes,
such as fermentation, spoilage, and pathogenicity, and their impact on product quality and safety.

	CLOBJ 3
	Develop proficiency in microbiological techniques, including microbial isolation, identification, and enumeration, to assess and control microbial
populations in dairy products.

	CLOBJ 4
	Explore the application of beneficial microorganisms in dairy
fermentations, emphasizing the role of starter cultures and probiotics in enhancing product flavour, texture, and nutritional value.



f. Course Learning Outcomes:

	CLO 1
	Understand structure and classification of microorganisms.

	CLO 2
	Explain microbial growth and metabolism.

	CLO 3
	Apply sterilization and disinfection techniques.

	CLO 4
	Analyze role of microorganisms in food and environment.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	1
	-
	2
	2.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	History of Microbiology: Discovery of microorganisms and microscopy (types, principles, applications); Contributions of Leeuwenhoek, Pasteur, Tyndall, Lister, Koch, Jenner, and Fleming
	12
	2

	2
	Scope of Microbiology: Applications in dairy, food, pharmaceutical,  industrial,  medical,  and  agricultural
fields
	6
	1

	3
	Classification of Microbes: Microbial classification systems (traditional and numerical taxonomy); Whittaker’s five kingdoms and Woese’s three-domain system; Bergey’s Manual; phylogenetic trees
	18
	3

	4
	Cell Structure and Classification: Prokaryotic vs. Eukaryotic cells (structure and function); Cell wall differences (Gram-positive, Gram-negative, Archaeal)
	12
	2

	5
	Microbial Growth and Nutrition: Bacterial growth curve; factors affecting growth; methods of measuring growth; bacteriostatic vs. bactericidal agents; nutrient requirements and types
	19
	3

	6
	Microbial Ecology: Microflora of air, soil, and water; extremophiles (archaea)
	6
	1

	7
	Microbial Genetics and Host-Microbe Interactions: DNA as genetic material; structure of DNA/RNA; genetic code;  central  dogma;  replication,  transcription,  and
translation
	19
	3

	
	100
	16



i. Text Book and Reference Book:
1. Black, J. G., & Black, L. J. (2018)._Microbiology: principles and explorations. John Wiley &
2. Sons.
3. Pelczar, M. J., Chan, E. C. S., & Kriec, N. R. (2017). Microbiology. McGraw Hill Education.
4. Pommerville, Je_rey C. (2021). Fundamentals of Microbiology, 12th eEdition. by Je_rey C.
5. Pommerville (2021).
6. Powar, C. B., & Daginawala, H. F. (2004)._General microbiology. Himalaya Publishing House.
7. Tortora, G. J., Case, C. L., Bair III, W. B., Weber, D., & Funke, B. R. (2004). Microbiology: an introduction.
8. Willey, J. M., Sherwood, L., & Woolverton, C. J. (2011)._Prescott’s microbiology_(Vol. 7).
New
j. Experiment List

	Sr.
No.
	Experient List

	1.
	General instructions for microbiological laboratory and handling of simple and
compound microscopes.

	2.
	Familiarization  with  microbiological  equipment:  autoclave,  hot  air  oven,
incubator, centrifuge, colorimeter, laminar airflow, and membrane filter.

	3.
	Simple staining using methylene blue and crystal violet; negative staining
technique.

	4.
	Differential staining techniques: Gram staining, spore staining, and acid-fast
staining.

	5.
	Preparation of commonly used growth media: nutrient broth, nutrient agar,
selective and differential media.

	6.
	Isolation techniques for microorganisms: streak plate, spread plate, and pour
plate methods.

	7
	Enumeration  of  microorganisms  in  air  and  soil  samples  using  standard
techniques.

	8
	Enumeration of microorganisms in water by total viable count and coliform
(MPN)



a. Course Name: Physical Chemistry of Milk
b. Course Code: 20104119
c. Prerequisite: A basic understanding of chemistry, including concepts like pH, buffer systems, and solutions, is essential for this subject. Additionally, a fundamental grasp of physics concepts such as temperature, pressure, and viscosity, along with basic laboratory skills, will help students perform practical experiments effectively.
d. Rationale: The subject Physical Chemistry of Milk provides a foundational understanding of the physicochemical nature of milk and its components. Given the diverse composition of milk across species and breeds, it is crucial for dairy professionals to comprehend how physical properties influence milk stability, processing behavior, and quality.
e. Course Learning Objective:

	CLOBJ 1
	Learn about compositional difference in milk of different species and breeds
of milch animals

	CLOBJ 2
	Develop comprehensive understanding of physical properties of milk and
their role in stabilizing milk system

	CLOBJ 3
	Understand how temperature and concentration of milk affect physical
properties of milk and impact its stability

	CLOBJ 4
	Acquire knowledge about instrumental methods of measurement of different
physical properties of milk



f. Course Learning Outcomes:

	CLO 1
	Understand chemical composition of milk.

	CLO 2
	Explain physicochemical properties of milk components.

	CLO 3
	Analyze stability and reactions in milk systems.

	CLO 4
	Apply concepts in dairy processing and preservation.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	1
	-
	2
	2.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	Constituents and gross composition of milk of different species and breeds of milch animals, Colloidal State:
Distinction between true and colloidal solution, lypophilic and lypophobic solution, properties of colloidal system. Gels-their formation and properties, Milk as a colloidal system and its stability, Elementary
idea about emulsion.
	23
	5

	2
	Density:
Density and specific gravity, pyknometer method, hydrometer lactometer, Density and specific gravity of milk, effect of various processing variables on the density and specific gravity of milk, viscosity- Definition of viscosity, Newtonian and Non-Newtonian liquids, Stokes Law, influence of temperature and concentration of solute on viscosity. Viscosity of milk, evaporated milk and condensed milk. Liquid State: Surface tension, surface energy interfacial tension, Surface tension of milk and the factors affecting it.
	26
	4

	3
	Refractive index, Colligative Properties of Dilute Solution:
Vapour pressure, Raoults Law, Depression of freezing point, Elevation of boiling point. Freezing point and boiling point of milk, Osmosis and Osmotic pressure, Inter-relation of colligative properties, Electrical conductance of milk, Buffer solutions. Derivation of Henderson – Hasselbach equation and its application, buffer capacity and buffer index, milk as a buffer system,
Equilibrium of electrolytes. pH indicators.
	25
	4

	4
	Oxidation- Reduction:
2Redox potential, Nernst equation, Redox system of milk, Occurrence of radio nuclide in milk and milk products, Molecular Spectroscopy: The spectrum of electromagnetic radiation, the laws of Lambert and Beer, visible, and ultra-
violet Spectroscope
	26
	3

	
	100
	16



i. Text Book and Reference Book:
1. Ling, E. R. 2008. A Textbook of Dairy Chemistry. J. V. Publ. House, New Delhi.
2. Mathur, M.P., Datta, R.D., and Dinakar, P. 2005. Textbook of Dairy Chemistry. Indian Council of Agricultural Research Publ., New Delhi.
3. Noble P. Wong, Robert Jenness, Mark Keeney, Elmer H. Marth.1996. Fundamentals of Dairy Chemistry. 3rd edn, Springer New York, NY
4. Walstra, P., Jenness, R. and Badings, H. T. 1984. Dairy Chemistry and Physics. 1st edn. Wiley-Interscience, New York

j. Experiment List

	Sr.
No.
	Experient List

	1.
	Determination of density and specific gravity of milk using pycnometer,
hydrometer and lactometer.

	2.
	Determination of the viscosity of milk using Ostwald viscometer.

	3.
	Determination of surface tension of milk using Stalagmometer.

	4.
	Interfacial tension between the water and oil phases.

	5.
	Determination of freezing point of milk.

	6.
	Preparation of a buffer solution and Determination pH of buffer solution and
milk electrometrically.

	7.
	Determination of acidity of milk electrometrically.

	8.
	Determination of electrical conductance of milk.

	9.
	Determination of redox potential of milk.

	10
	Coagulation of milk using electrolytes.

	11
	Determination of refractive index of skim milk and whey.

	12
	Titration of amino acid in the presence and absence of formaldehyde.

	13
	Determination of PKa1 PKa2, and PL.

	14
	Verification of Lambert Beer Law.



a. Course Name: Agricultural Informatics and Artificial Intelligence
b. Course Code: 20104120
c. Prerequisite: Students should have completed basic courses in computer science, mathematics, and statistics. Familiarity with dairy technology processes and data handling is beneficial. Knowledge of programming basics (e.g., Python) and database management is recommended. Understanding agricultural systems and supply chain operations will aid learning.
d. Rationale: This course equips students to leverage AI and informatics for optimizing dairy production and management. It enables data-driven decision-making to enhance efficiency, quality, and sustainability in dairy operations. Understanding AI applications supports automation and predictive analytics in the dairy industry. The course prepares students to integrate technology for innovative solutions in dairy technology.
e. Course Learning Objective:

	CLOBJ 1
	Introduce the role of information technology in agricultural systems.

	CLOBJ 2
	Learn applications of artificial intelligence in precision farming.

	CLOBJ 3
	Understand database management, decision support systems, and IoT in agriculture.

	CLOBJ 4
	Develop skills to integrate ICT tools for farm planning and management.



f. Course Learning Outcomes:

	CLO 1
	Use ICT tools to store, process, and analyze agricultural data.

	CLO 2
	Apply AI techniques for crop monitoring and decision making.

	CLO 3
	Operate IoT-based devices for smart farming applications.

	CLO 4
	Integrate informatics and AI to improve agricultural productivity.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	2
	-
	2
	3.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	Introduction to Computers, Anatomy of Computers, Memory Concepts, Units of Memory, Operating System: Definition and types, Applications of MS-Office for creating, Editing and Formatting a document, Data presentation, Tabulation and graph creation, Statistical analysis, Mathematical expressions, Database, concepts and types, creating database, Uses of DBMS in Agriculture
	12
	4

	2
	Internet and World Wide Web (WWW): Concepts and components.
	8
	2

	3
	Computer programming: General concepts, Introduction to Visual Basic, Java, Fortran, C/ C++, etc. concepts and standard   input/output   operations.   e-Agriculture,
Concepts, design and development,
	13
	4

	4
	Application of innovative ways to use information and communication technologies (IT) in Agriculture, Computer Models in Agriculture:
Statistical, weather analysis and crop simulation models, concepts, structure, inputs-outputs files, limitation, advantages and application of models for understanding plant processes, sensitivity, verification, calibration and validation, IT applications for computation of water and nutrient  requirement  of  crops,  Computer-controlled
devices (automated systems) for Agri-input management
	19
	6

	5
	Smartphone mobile apps in agriculture for farm advice:
Market price, postharvest management etc
	7
	2

	6
	Geospatial technology:
Concepts,	techniques,	components	and	uses	for generating valuable agri-information,
	7
	2

	7
	Decision support systems:
Concepts, components and applications in Agriculture, Agriculture Expert System, Soil Information Systems etc. for supporting farm decisions. Preparation of contingent crop-planning and crop calendars using IT tools, Digital India and schemes to promote digitalization of agriculture
in India.
	9
	2

	8
	Introduction to artificial intelligence: background and applications, Turing test.
	7
	2




	9
	Control strategies, Breadth-first search, Depth-first search, Heuristics search techniques:
Best-first search, A* algorithm, IoT and Big Data; Use of AI in agriculture for autonomous crop management, and health, monitoring livestock health, intelligent pesticide application, yield mapping and predictive analysis,automatic weeding and harvesting, sorting of produce, and other food processing applications; Concepts of smart agriculture, use of AI in food and nutrition
science etc.
	18
	6

	
	Total
	100
	32





i. Experiment List

	Sr.
No.
	Experient List

	1.
	Study  of  computer  components,  accessories,  practice  of  important  DoS
Commands

	2.
	Introduction of different operating systems such as Windows, Unix/ Linux,
creating files and folders, File Management

	3.
	Use of MS-WoRD and MS Power-point for creating, editing and presenting a
scientific document

	4.
	MS- EXCEL - Creating a spreadsheet, Use of statistical tools, writing expressions,
Creating graphs, Analysis of scientific data, Handling macros

	5.
	MS-ACCESS: Creating Database, preparing queries and reports, Demonstration of

	
	Agri- information system

	6.
	Introduction to World Wide Web (WWW) and its components

	7.
	Introduction of programming languages such as Visual Basic, Java, Fortran, C,
C++

	8.
	Hands on practice on Crop Simulation Models (CSM), DSSAT/Crop-Info/Crop
Syst/ Wofost, Preparation of inputs file for CSM and study of model outputs

	9.
	Computation of water and nutrient requirements of crop using CSM and IT tools

	10.
	Use of smart phones and other devices in agro-advisory and dissemination of
market information

	11.
	Introduction of Geospatial Technology

	12.
	Hands on practice on preparation of Decision Support System

	13.
	Preparation of contingent crop planning, India Digital Ecosystem of Agriculture
(IDEA)



a. Course Name: Communication Skills
b. Course Code: 20104121
c. Prerequisite: Students should have a basic proficiency in English language (reading, writing, speaking). Familiarity with professional and technical writing is beneficial but not mandatory. Exposure to group discussions or presentations will aid participation. Basic computer skills for preparing reports or slides are recommended.
d. Rationale: This course enhances students' ability to communicate effectively in professional dairy industry settings. It develops skills in technical writing, presentations, and interpersonal communication for collaboration and leadership. Effective communication ensures clear interaction with stakeholders, from farmers to industry professionals. The course prepares students to articulate ideas, negotiate, and promote dairy technology innovations confidently.
e. Course Learning Objective:

	CLOBJ 1
	Develop the ability to express thoughts and ideas clearly and concisely
through spoken language

	CLOBJ 2
	Improve written communication skills, including composing clear and
professional emails, reports, and other written documents.

	CLOBJ 3
	Explore and employ digital communication tools, platforms, and
multimedia aids for professional communication, including virtual meetings, collaboration software, and social media.

	CLOBJ 4
	Cultivate interpersonal skills, including empathy and conflict resolution, to
navigate various communication scenarios effectively.



f. Course Learning Outcomes:

	CLO 1
	Develop effective verbal and written communication.

	CLO 2
	Apply professional communication techniques.

	CLO 3
	Demonstrate presentation and interpersonal skills.

	CLO 4
	Use digital communication tools effectively.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	1
	-
	2
	1.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	Communication Process: The magic of effective communication; Building self-esteem and overcoming fears; Concept, nature and significance of communication process; Meaning, types and models of communication; Verbal and non-verbal communication; Linguistic and non-linguistic barriers to communication and reasons behind
communication gap/ miscommunication.
	30
	5

	2
	Basic Communication Skills: Listening, Speaking, Reading and	Writing	Skills;		Precis		writing/ Abstracting/Summarizing;	Style		of	technical communication Curriculum vitae/resume writing; Innovative  methods  to  enhance  vocabulary,  analogy
questions.
	30
	5

	3
	Structural and Functional Grammar: Sentence structure, modifiers, connecting words and verbals; phrases and clauses; Case: subjective case, possessive case; objective case; Correct usage of nouns, pronouns and antecedents,
adjectives, adverbs and articles
	25
	4

	4
	Agreement of verb with the subject: tense, mood, voice;
Writing effective sentences; Basic sentence faults.
	15
	2

	
	Total
	100
	16



i. Text Book and Reference Book:
1. Allport, G W, 1937, Personality: A Psychological Interpretation. Holt, New York.
2. Brown Michele & Gyles Brandreth, 1994, How to Interview and be Interviewed. Sheldon Press, London.
3. Carnegie Dale, 1997, The Quick and Easy Way to Effective Speaking. Pocket Books, New York.
4. Francis Peter S J, 2012, Soft Skills and Professional Communication. Tata McGraw Hill, New Delhi.
5. Kumar S and Pushpa Lata, 2011, Communication Skills. Oxford University Press.
6. Neuliep James W, 2003, Intercultural Communication a Contextual Approach. Houghton Mifflin Co Boston.
7. Pease, Allan, 1998, Body Language. Sudha Publications, Delhi.
8. Raman M and Singh P, 2000, Business Communication. Oxford University Press.
9. Seely J, 2013, Oxford Guide to Effective Writing and Speaking. Oxford University Press.
10. Thomson A J and Martinet A V, 1977, A Practical English Grammar. Oxford University

j. Experiment List

	Sr.
No.
	Experient List

	1.
	Listening and note taking

	2.
	Writing skills: precis writing, summarizing and abstracting

	3.
	Reading and comprehension (written and oral) of general and technical articles

	4.
	Micro-presentations	and	Impromptu	Presentations:	Feedback	on
presentations

	5.
	Stage manners: grooming, body language, voice modulation, speed

	6.
	Group discussions

	7.
	Public speaking exercises

	8.
	Vocabulary building exercises

	9.
	Interview Techniques

	10
	Organization of events



a. Course Name: Farming Based Livelihood System
b. Course Code: 20104122
c. Prerequisite: Completion of introductory courses in dairy technology and agricultural sciences, Basic knowledge of animal husbandry, farm management, and rural economics, Familiarity with dairy farming practices and supply chain dynamics, Understanding socio-economic aspects of rural livelihoods
d. Rationale: Explores integration of dairy farming into sustainable livelihood systems for rural economic stability, Equips students to design and manage dairy-based farming systems for enhanced productivity and profitability, Fosters innovation in small-scale dairy enterprises, Prepares students to address challenges in rural dairy farming and promote sustainable development
e. Course Learning Objective:

	CLOBJ 1
	To understand the concepts, components, and importance of farming-based
livelihood systems in rural development and sustainable agriculture.

	CLOBJ 2
	To develop knowledge of integrated farming practices involving crops,
livestock, fisheries, and allied agricultural enterprises for income generation.

	CLOBJ 3
	To analyze the socio-economic and environmental factors affecting farming
livelihoods and resource management.

	CLOBJ 4
	To acquire practical skills in planning, management, and entrepreneurship
for improving farm productivity and rural livelihoods.



f. Course Learning Outcomes:

	CLO 1
	Understand different farming systems and livelihoods.

	CLO 2
	Analyze resource management in farming.

	CLO 3
	Apply sustainable farming practices.

	CLO 4
	Evaluate economic aspects of farming systems.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	2
	-
	2
	3.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	Status of agriculture in India and different states: 
Income of farmers and rural people in India, Livelihood-Definition, concept and livelihood pattern in urban and
rural	areas,	Different	indicators	to	study	livelihood systems.
	7
	2

	2
	Agricultural livelihood systems (ALS):
Meaning, approach, approaches and framework, Definition of farming systems and farming based livelihood systems Prevalent Farming systems in India contributing to livelihood.
	19
	6

	3
	Types of traditional and modern farming systems: Components of farming system/ farming based livelihood systems- Crops and cropping systems, Livestock (dairy, piggery, goatry, poultry, duckry etc.), Horticultural crops, Agroforestry systems, Aquaculture Duck/Poultry cum Fish, Dairy cum Fish, Piggery cum Fish etc., Small-, medium- and large-enterprises including value chains and secondary
enterprises as livelihood components for farmers
	19
	6

	4
	Factors affecting integration of various enterprises of farming for livelihood:
Feasibility of different farming systems for different agro-climatic zones, Commercial farming-based livelihood models by NABARD, ICAR and other organizations across
the country
	18
	6

	5
	Case studies:
different livelihood enterprises associated with the farming. Risk and success factors in farming-based livelihood systems, Schemes and program by Central and
State Government.
	18
	6

	6
	Public	and	Private	organizations	involved	in promotion of farming-based livelihood opportunities: Role of farming-based livelihood enterprises in 21st Century in view of circular economy, green economy,
climate change, digitalization and changing life style.
	19
	6

	
	Total
	100
	32





i. Text Book and Reference Book:
1. Agarwal, A. and Narain, S. 1989. Towards Green Villages: A strategy for Environmentally, Sound and Participatory Rural Development, Center for Science and Environment, New Delhi, India.
2. Ashley, C. and Carney, D. 1999. Sustainable Livelihoods: Lessons from Early Experience; Department for International Development: London, UK; Volume 7.
3. Carloni, A. 2001. Global Farming Systems Study: Challenges and Priorities to 2030 – Regional Analysis: Sub-Saharan Africa, Consultation Document, FAO, Rome, Italy
4. Dixon, J. and Gulliver, A. Gulliver with D. Gibbon, D. 2001. Farming Systems and Poverty: Improving Farmers’ Livelihoods in a Changing World. FAO & World Bank, Rome, Italy & Washington, DC, USA.
5. Evenson, R.E. 2000. Agricultural Productivity and Production in Developing Countries’.
In FAO, The State of Food and Agriculture, FAO, Rome, Italy.
6. Livelihood Improvement of Underprivileged Farming Community: Some Experiences from Vaishali, Samastipur, Darbhanga and Munger Districts of Bihar by B. P. Bhatt, Abhay Kumar, P.K. Thakur, Amitava Dey, Ujjwal Kumar, Sanjeev Kumar, B.K. Jha, Lokendra Kumar, K. N. Pathak, A. Hassan, S. K. Singh, K. K. Singh and K. M. Singh ICAR Research Complex for Eastern Region ICAR Parisar, P.O. Bihar Veterinary College, Patna - 800 014, Bihar
7. Panwar et al. 2020. Integrated Farming System models for Agricultural Diversification, Enhanced Income and employment, Indian Council of Agricultural Research, New Delhi.
8. Reddy, S.R. 2016. Farming System and Sustainable Agriculture, Kalyani Publishers, New Delhi.
9. Singh, J.P., et al. 2015. Region Specific Integrated Farming System Models, ICAR-Indian Institute of Farming Systems Research, Modipuram.
10. Walia, S. S. and Walia, U. S. 2020. Farming System and Sustainable Agriculture, Scientific Publishers, Jodhpur, Rajasthan.

j. Experiment List

	Sr.
No.
	Experient List

	1.
	Survey of farming systems and agricultural based livelihood enterprises

	2.
	Study of components of important farming based livelihood models/ systems in
different agro-climatic zones

	3.
	Study of production and profitability of crop based, livestock based, processing
based and integrated farming based livelihood models

	4.
	Field visit of innovative farming system models

	5.
	Visit of Agri-based enterprises and their functional aspects for integration of
production, processing and distribution sectors and Study of agri-enterprises involved in industry and service sectors(Value Chain Models)

	6.
	Learning about concept of project formulation on farming based livelihood
systems along with cost and profit analysis

	7.
	Case study of Start-Ups in agri-sectors.



a. Course Name: NSS- I/ NCC- I
b. Course Code: 20104123
c. Prerequisite: NSS-I is an initial course syllabus which is open to all students, requiring no anterior knowledge and any kind of experience in leadership or any community service
d. Rationale: The NSS-I course is designed to support a sense of social responsibility, leadership among students. It introduces them to practical involvement in awareness, health, hygiene, and environmental conservation initiatives. By participating in various youth development programs, students will develop essential life skills and carrying capacity, preparing them to contribute meaningfully to society and nation-building activities.

e. Course Learning Objective:

	CLOBJ 1
	Instill values of social responsibility, discipline, and leadership.

	CLOBJ 2
	Engage students in community service and nation-building activities.

	CLOBJ 3
	Develop teamwork, time management, and problem-solving skills.

	CLOBJ 4
	Promote physical fitness and disaster preparedness.



f. Course Learning Outcomes:

	CLO 1
	Participate in social service and community development programs.

	CLO 2
	Demonstrate leadership and teamwork in NCC/NSS activities.

	CLO 3
	Apply discipline and organizational skills in assigned tasks.

	CLO 4
	Exhibit awareness of social and national issues.



g. Teaching & Examination Scheme:
	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	0
	-
	2
	1.00
	-
	-
	-
	100
	100


h. 
i. 











h. Course Content:



2. 
	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours



	1
	NSS-I:
· Orientation: history, objectives, principles, symbol, badge; regular programs under NSS
· Organizational structure of NSS, Code of conduct for NSS volunteers, points to be considered by NSS volunteers’ awareness about health.
· NSS programme activities. Concept of regular activities, special camping, day camps, basis of adoption of village/slums, conducting survey, analyzing guiding financial patterns of scheme, youth programs/ schemes of GoI, coordination with different agencies and maintenance of diary. Understanding youth. Definition, profile, categories, issues and challenges of youth; and opportunities for youth who are agents of social change.
· Community mobilization. Mapping of community stakeholders, designing the message as per problems and their culture; identifying methods of mobilization involving youth-adult partnership. Social harmony and national integration
· Indian history and culture, role of youth in nation building, conflict resolution and peacebuilding. Volunteerism and shramdaan. Indian tradition of volunteerism, its need, importance, motivation, and constraints; shaman as part of volunteerism
· Citizenship, constitution, and human rights. Basic features of constitution of India, fundamental rights and duties, human rights, consumer awareness and rights and rights to information. Family and society. Concept of family, community (PRIs and other community based organizations) and society

Practical NCC-I:
Aims, objectives, organization of NCC and NCC song. DG’s cardinals of discipline.
Drill- aim, general words of command, attention, stands at ease, stand easy and turning.
Sizing, numbering, forming in three ranks, open and close order march, and dressing.
Saluting at the halt, getting on parade, dismissing, and falling out.
Marching, length of pace, and time of marching in quick/slow time and halt. Side pace, pace forward and to
the rear. Turning on the march and wheeling. Saluting on
	100
	16




	
	the march.
Marking time, forward march, and halt. Changing step, formation of squad and squad drill.
Command and control, organization, badges of rank, honors, and awards
Nation Building- cultural heritage, religions, traditions, and customs of India. National integration. Values and ethics, perception, communication, motivation, decision making, discipline and duties of good citizens. Leadership traits, types of leadership. Character/ personality development. Civil defense organization, types of emergencies, firefighting, protection. Maintenance of essential services, disaster management, aid during development projects.
Basics of social service, weaker sections of society and their needs, NGO’s and their contribution, contribution of youth towards social welfare and family planning.
Structure and function of human body, diet and exercise, hygiene and sanitation. Preventable diseases including AIDS, safe blood donation, first aid, physical and mental health. Adventure activities. Basic principles of ecology,
environmental conservation, pollution and its control.
	
	

	
	Total
	100
	16



Skill Enhancement Courses
a. Course Name: Operation of Liquid Milk Processing System
b. Course Code: 20104130
c. Prerequisite: Students should have completed foundational courses in Dairy Chemistry, Dairy Microbiology, and Fluid Mechanics to understand the chemical composition, microbial safety, and physical handling of milk during processing.
d. Rationale: This practical subject equips BTech Dairy Technology students with hands-on skills in operating milk processing equipment, ensuring they can apply theoretical knowledge to real-world dairy plant operations for producing safe, high-quality liquid milk products. It emphasizes efficiency, hygiene, and troubleshooting, preparing graduates for roles in dairy industries where compliance with food safety standards like FSSAI is critical. By bridging theory and practice, the course fosters innovation in sustainable milk processing techniques to meet growing consumer demands.
e. Course Learning Objective:

	CLOBJ 1
	Operate and maintain key equipment used in liquid milk processing systems.

	CLOBJ 2
	Perform standardization, pasteurization, homogenization, and packaging of
milk while adhering to quality and safety standards.

	CLOBJ 3
	Conduct basic quality control tests and troubleshoot common issues in milk
processing operations.

	CLOBJ 4
	Understand	hygienic	practices,	cleaning-in-place	(CIP)	systems,	and
regulatory compliance in dairy plants



f. Course Learning Outcomes:

	CLO 1
	Understand unit operations in liquid milk processing.

	CLO 2
	Operate and control milk processing equipment.

	CLO 3
	Apply principles of pasteurization and homogenization.

	CLO 4
	Ensure quality and safety in milk processing systems.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	4
	2.00
	-
	-
	-
	100
	100




h. Course Content:
	Sr.
	Topics
	W
	T

	1
	Milk Reception and Preliminary Handling
	6
	2

	2
	Standardization of Milk
	14
	4

	3
	Cream Separation
	12
	4

	4
	Pasteurization of Milk (LTLT & HTST Method)
	12
	4

	5
	Homogenization of Milk
	12
	4

	6
	Sterilization and UHT Processing
	12
	4

	7
	Packaging of Processed Milk
	12
	4

	8
	Cleaning and Sanitation of Equipment (CIP System)
	12
	4

	9
	Quality Control Tests in Milk Processing
	6
	2

	10
	Visit to a Dairy Plant
	
	

	Total
	98
	32



i. Text Book and Reference Book:
· Sukumar De, Outlines of Dairy Technology, Oxford University Press.
· Walstra P., et al., Dairy Science and Technology, CRC Press.
· Robinson R.K., Modern Dairy Technology, Springer.
· BIS Standards for Milk and Milk Products (Bureau of Indian Standards).
· Laboratory manuals from ICAR-NDRI (National Dairy Research Institute).
· Online resources: FSSAI guidelines on dairy processing (www.fssai.gov.in) and FAO dairy manuals (www.fao.org).

a. Experiment List

	Sr.
No.
	Experient List

	1.
	Milk Reception and Preliminary Handling

	2.
	Standardization of Milk

	3.
	Cream Separation

	4.
	Pasteurization of Milk (LTLT & HTST Method)

	5.
	Homogenization of Milk

	6.
	Sterilization and UHT Processing

	7.
	Packaging of Processed Milk

	8.
	Cleaning and Sanitation of Equipment (CIP System)

	9
	Quality Control Tests in Milk Processing

	10
	Visit to a Dairy Plant



a. Course Name: Technology of Heat and Acid Coagulated Milk Products
b. Course Code: 20104131
c. Prerequisite: Basic knowledge related to Dairy Technology, Dairy Chemistry, Food Processing, and laboratory practices
d. Rationale: This course provides practical exposure and applied knowledge related to technology of heat and acid coagulated milk products for B.Tech Dairy Technology students.
e. Course Learning Objective:

	CLOBJ 1
	Understand fundamental principles related to the subject.

	CLOBJ 2
	Develop practical and analytical skills.

	CLOBJ 3
	Perform quality evaluation and operational procedures.

	CLOBJ 4
	Apply safety, hygiene, and standard practices



f. Course Learning Outcomes:

	CLO 1
	Explain concepts and applications related to the subject.

	CLO 2
	Perform practical operations and analysis.

	CLO 3
	Evaluate quality and interpret results.

	CLO 4
	Apply standard industrial and laboratory practices.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	4
	2.00
	-
	-
	-
	100
	100




h. Course Content:

i. Text Book and Reference Book:
1. Sukumar De – Outlines of Dairy Technology
2. BIS Standards for Dairy Products
3. FSSAI Manuals and Guidelines
4. ICAR-NDRI Laboratory Manuals

j. Experiment List

	Sr.
No.
	Experient List

	1.
	Practical related to subject operation

	2.
	Quality analysis experiment

	3.
	Product preparation/processing

	4.
	Safety and hygiene practices

	5.
	Industrial visit/report preparation



a. Course Name: Basic Aspects of Milk and Milk Products Testing
b. Course Code: 20104134
c. Prerequisite: Basic knowledge related to Dairy Technology, Dairy Chemistry, Food Processing, and laboratory practices
d. Rationale: This course provides practical exposure and applied knowledge related to basic aspects of milk and milk products testing for B.Tech Dairy Technology students.
e. Course Learning Objective:

	CLOBJ 1
	Understand testing procedures for milk products.

	CLOBJ 2
	Perform physicochemical analysis of dairy products.

	CLOBJ 3
	Identify adulterants in milk.

	CLOBJ 4
	Apply laboratory safety practices.



f. Course Learning Outcomes:

	CLO 1
	Conduct routine milk quality tests.

	CLO 2
	Interpret analytical results.

	CLO 3
	Detect common adulterants in milk.

	CLO 4
	Maintain laboratory records properly.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	4
	2.00
	-
	-
	-
	100
	100




h. Course Content:

i. Text Book and Reference Book:
1. BIS Handbook of Food Analysis
2. ISI Methods of Test for Dairy Industry
3. FSSAI Methods of Analysis Manual
4. Webb – Fundamentals of Dairy Chemistry


j. Experiment List

	Sr.
No.
	Experient List

	1.
	Gerber fat test

	2.
	Acidity determination of milk

	3.
	SNF and total solids estimation

	4.
	Detection of adulterants in milk

	5.
	Lactometer test

	6.
	Testing of milk products



a. Course Name: Basic Microbiological Tests for Quality of Milk and Milk Products
b. Course Code: 20104133
c. Prerequisite: Basic knowledge of microbiology, sterilization, and aseptic techniques.
d. Rationale: This course provides practical exposure to microbiological quality testing of milk and milk products for ensuring food safety and hygienic quality.
e. Course Learning Objective:

	CLOBJ 1
	Understand microbiological quality standards.

	CLOBJ 2
	Perform microbial tests for milk products.

	CLOBJ 3
	Identify contamination sources.

	CLOBJ 4
	Apply aseptic laboratory techniques.



f. Course Learning Outcomes:

	CLO 1
	Conduct microbiological analysis of milk.

	CLO 2
	Interpret microbial test results.

	CLO 3
	Apply sterilization procedures.

	CLO 4
	Evaluate hygienic quality of dairy products.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	4
	2.00
	-
	-
	-
	100
	100




h. Course Content:

i. Text Book and Reference Book:
1. Frazier and Westhoff – Food Microbiology
2. James M. Jay – Modern Food Microbiology
3. BIS Standards for Microbiological Testing
4. ICAR-NDRI Dairy Microbiology Manual


j. Experiment List

	Sr.
No.
	Experient List

	1.
	Preparation of microbiological media

	2.
	Standard plate count

	3.
	Coliform count

	4.
	Yeast and mold count

	5.
	Methylene blue reduction test

	6.
	Sterilization of glassware and media






































Semester 2
a. Course Name: Market Milk
b. Course Code: 20104166
c. Prerequisite: Students should have completed foundational courses related to milk production & management systems. Basic knowledge of different species of animals & their milk. Familiarity with different principles and mechanisms for shelf-life increment of raw milk recommended. Understanding the overall operations in raw milk collection, preservation, quality maintenance & storage will enhance comprehension.
d. Rationale: his course is vital for understanding the principles governing different types of collection & transportation of milk. This course aims to find out what preservative techniques going to use for preservation of milk and also preparation of different types of milk. Also, this course gives valuable knowledge of different heating methods applied for maintaining good quality of milk.
e. Course Learning Objective:

	CLOBJ 1
	Develop expertise in the various stages of market milk production, including raw milk reception, pasteurization, homogenization, and packaging, to ensure adherence to industry standards and the production of high-quality dairy
products.

	CLOBJ 2
	Acquire the skills to implement robust quality control measures, including sensory evaluation, microbiological testing, and chemical analysis, to ensure the consistent quality, safety, and shelf life of market milk, meeting regulatory
requirements.

	CLOBJ 3
	Explore and apply cutting-edge technologies and innovations in dairy processing, such as ultra-high temperature (UHT) treatment, aseptic packaging, and process automation, to enhance efficiency, reduce production costs, and
maintain product integrity.

	CLOBJ 4
	Learn about market milk market trends, consumer preferences, and regulatory frameworks to create product strategies that meet customer needs, industry
requirements, and dairy sustainability goals.




f. Course Learning Outcomes:

	CLO 1
	Understand the structure and functioning of the dairy industry along with milk
collection and handling systems.

	CLO 2
	Explain milk processing techniques including homogenization, pasteurization,
and thermal processing principles.

	CLO 3
	Analyze advanced technologies such as UHT processing and aseptic packaging
in milk preservation.

	CLO 4
	Apply quality control, sanitation practices, and preparation methods for
different types of market milk



g. Teaching & Examination Scheme:
	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	3
	-
	2
	4.00
	40
	40
	-
	20
	100


h. Course Content:

	Sr.
No.
	Content
	Weightage
	Teaching Hours

	1
	Market milk industry in India and abroad: Status of Market Milk industry in India & Abroad. Distinctive features of tropical dairying as compared to those of the
tropical climate of developed countries
	8
	4

	2
	Collection and transportation of milk: a) Organization of milk collection routes b) Practices for collection of milk
	6
	2

	3
	Preservation at farm, refrigeration, natural microbial inhibitors, lactoperoxidase system
	5
	2

	4
	Reception and treatment (pre-processing steps) of milk in the dairy plant: a) Reception, chilling, clarification and storage: General practices
	5
	2




	5
	Homogenization: Definition, pretreatments, theories, synchronization of homogenizer with operation of pasteurizer (HTST)
	5
	2

	6
	Effect of homogenization on physical properties of milk
	4
	2

	7
	Bactofugation:	Theory	and	microbiology.	Thermal processing of milk
	5
	2

	8
	Principles of thermal processing: kinetics of microbial destruction, thermal death curve, Arrhenius equation, D value, Z value, F value, Q10 value
	6
	3

	9
	Definition and description of processes: Pasteurization, thermisation, sterilization, UHT Processing
	7
	3

	10
	Product control in market milk plant. Defects in market milk
	5
	2

	11
	Manufacture of special milks: toned, doubled toned, reconstituted milk
	7
	3

	12
	Preparation of recombined, flavoured, homogenized, vitaminised and sweet acidophilus milk
	6
	3

	13
	Manufacture of sterilized milk
	3
	1

	14
	Distribution systems for market milk
	4
	2

	15
	UHT processing of milk: Relevance of UHT processing in the tropical climate
	4
	2

	16
	UHT plants: Description: Direct, Indirect, with upstream and downstream homogenization, third generation UHT Plants
	3
	2

	17
	Aseptic packaging, types and systems of packaging, sterilizing packages, filling systems
	3
	2

	18
	Technical control in the UHT plant
	3
	1

	19
	Shelf life of UHT milk and tests for UHT milk
	3
	1

	20
	Nutritive value of milk. Effect of heat processing on nutritive value
	3
	1

	21
	Cleaning and sanitization of dairy equipment
	4
	2



i. Reference books:
1. Aneja, R.P. 1994. Dairying in India – A Success Story. Publication No. 1994/4. Asia Paci c Association of Agricultural Research Institutions (APAARI), Bangkok.
2. Banerjee, J.C. 2010. A Textbook of Animal Husbandry. Oxford and IBH Publishing Company Pvt. Ltd., Bombay
3. Cunningham, K.J. 2009. Rural and urban linkages: Operation Flood’s role in India’s dairy development. 37 pages. International Food Policy Research Institute (IFPRI) Discussion Paper 00924
4. Thompkinson, D.K. and Sabikhi, L. 2012. Quality Milk Production & Processing Technology. Xxvii+ 274 pp. New India Publishing Agency, New Delhi
5. www.fao.org/docrep/T3080T/t3080T07.htm
6. www.nddb.org/aboutnddb/operation ood.html

j. Experiment List:

	Sr.
NO.
	Experiment List

	1
	Familiarization with equipment for reception of milk in plant

	2
	Pretreatments: Chilling, clarification, Filtration; Standardization and numerical
relating to it

	3
	Cream separation: parts of separator and the process

	4
	Operation of LTLT, HTST pasteurizer, laboratory sterilizer

	5
	Preparation of special milks; toned, double toned, standardized, Flavored,
sterilized

	6
	Cleaning of storage tanks, cream separators, HTST plants; manual cleaning and
CIP

	7
	Detection of adulterants and preservatives in milk

	8
	Assessment of homogenization efficiency in milk;

	9
	Strength of common detergents and sanitizers used in market milk plant.



a. Course Name: Heat & Mass Transfer
b. Course Code: 20104167
c. Prerequisite: Students should have completed foundational courses in physics, mathematics (calculus), and thermodynamics. Basic knowledge of fluid mechanics and dairy processing equipment is essential. Familiarity with engineering principles and heat transfer mechanisms is recommended. Understanding unit operations in dairy technology will enhance comprehension
d. Rationale: This course is vital for understanding the principles governing heat and mass transfer in dairy processing operations like pasteurization and evaporation. It equips students to design and optimize equipment for efficient dairy product manufacturing. Knowledge of these principles ensures energy efficiency, product quality, and safety. The course prepares students to tackle challenges in process engineering within the dairy industry.
e. Course Learning Objective:

	CLOBJ 1
	Enable students to effectively use drawing instruments, understand line types, lettering styles, and dimensioning techniques in engineering drawings.

	CLOBJ 2
	Train students to create orthographic projections, isometric views, and sectional drawings of geometric shapes, planes, and solids to visualize three-dimensional objects on two-dimensional planes.

	CLOBJ 3
	Familiarize students with the representation and drawing of mechanical components such as threads, fasteners, rivets, and welded joints, focusing on their nomenclature and practical applications.

	CLOBJ 4
	Equip students to apply representative fractions, draw to scale, and develop the surfaces of geometrical solids for accurate design and fabrication insights.



f. Course Learning Outcomes:

	CLO 1
	Demonstrate proficiency in engineering drawing tools and standards.

	CLO 2
	Create accurate projections and visualizations of geometrical shapes, planes, and solids.

	CLO 3
	Represent engineering components like threads, fasteners, rivets, and welded joints.

	CLO 4
	Apply scales and surface development techniques for geometrical solids.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	2
	-
	2
	3.00
	40
	40
	-
	20
	100



h. Course Content
	Sr.
No.
	Content
	Weightage
	Teaching Hours

	1
	Basic heat transfer process:
Thermal conductivity, convective film coefficient, Stefan Boltzman’s constant and equivalent radiation co-efficient, Overall heat transfer co- efficient, physical properties related to heat transfer. Working principles and application of  various instruments for measuring
temperature.
	8
	4

	2
	One-dimensional steady state conduction:
Theory of heat conduction, Fourier’s law, Derivation of Fourier’s equation in Cartesian coordinates, Linear heat
_ow through slab, cylinder and sphere. Heat flow through slab, cylinder and sphere with non-uniform thermal conductivity. Concept of electrical analogy and its application for thermal circuits, Heat transfer through
composite walls and insulated pipelines.
	6
	2

	3
	Steady-state heat conduction with heat dissipation to environment:
Introduction to extended surfaces (FINS) of uniform area of cross-section. Equation of temperature distribution with different boundary conditions. Effectiveness and efficiency of the FINS. Introduction to unsteady state heat
conduction.
	5
	2

	4
	Convection:
Forced and free convection, use of dimensional analysis for correlating variables affecting convection heat transfer, Concept of Nusselt number. Prandtl number, Reynolds number, Grashof number, some important empirical  relations  used  for  determination  of  heat
transfer coefficient.
	5
	2

	5
	
	in dairy and food industry.
	
	

	6
	Mass transfer:
Fick’s Law of diffusion, steady state diffusion of gases and liquids through solids Equimolal diffusion. Mass transfer co-efficient and problems on mass transfer.
	4
	2



	Heat Exchangers:
General discussion, fouling factors, jacketed kettles, LMTD, parallel and counter flow heat exchangers, Shell and tube and plate heat exchangers, Heat exchanger
design. Application of different types of heat exchangers in dairy and food industry.
	5
	2

	6
	Mass transfer:
Fick’s Law of diffusion, steady state diffusion of gases and liquids through solids Equimolal diffusion. Mass transfer co-efficient and problems on mass transfer.
	4
	2





i. Text Book and Reference Book:
1. Domkundwar, S. (2008). A Course in Heat and Mass Transfer. Dhanpat Rai Publ., Delhi.
2. Eduardo Cao. (2010). Heat Transfer in Process Engineering. The McGraw-Hill Companies, Inc., New York, USA.
3. Green, Don W. Green and Robert H. Perry. (2008). Perry’s Chemical Engineers’ Handbook. McGraw-Hill Co., Inc., NY, USA.
4. Holman, J.P. Holman. (2010). Heat Transfer, 10th Ed. McGraw-Hill Book Co., Boston, USA.
5. Isachenko, V. P., Osipova, V. A. and Sukomel, A. S. (1977). Heat Transfer. Mir Publ., Moscow
6. John H. Lienhard IV and John H. Lienhard V. 2008. A Heat Transfer Textbook. Phlogiston Press, Cambrige, MA, USA.
7. Rajput, R. K. Rajput. (2008). Heat and Mass Transfer. S. Chand and Co., New Delhi
8. Semyonov, S. (1971). Fundamentals of Heat Transfer. Peace Publ., Moscow.
9. Semyonov, S. (1987). Problems in Heat and Mass Transfer. Mir Publ., Moscow.

j. Experiment List:

	Sr.
NO.
	Experiment List

	1
	Determination of thermal conductivity: milk, solid dairy and food products.

	2
	Determination of overall heat transfer co-efficient of: Shell and tube, plate heat
exchangers

	3
	Studies on heat transfer through extended surfaces

	4
	Studies on temperature distribution and heat transfer in HTST pasteurizer.

	5
	Design problems on heat exchangers

	6
	Study of various types of heat exchangers

	7
	Design problems on Mass Transfer Heat transfer in tubular heat exchanger:

	
	

	8
	Co current/ counter flow Heat transfer through composite wall

	9
	Heat transfer through legged pipes

	10
	Heat transfer through natural and forced convection.

	11
	Jacketed kettle used in Dairy and Food Industry



a. Course Name: Basic Electrical Engineering
b. Course Code: 20104168
c. Prerequisite: Students should have completed foundational courses in physics and mathematics, particularly focusing on electricity and circuit analysis. Basic understanding of engineering principles and familiarity with dairy processing equipment is beneficial. Knowledge of algebra and calculus is essential for solving electrical circuit problems. No prior electrical engineering experience is required.
d. Rationale: This course introduces essential electrical engineering concepts to design and maintain electrical systems in dairy processing plants. It enables students to understand power distribution, motor control, and instrumentation critical for dairy operations. Knowledge of electrical safety and troubleshooting ensures efficient and safe equipment functionality. The course supports the integration of automation and energy management in the dairy industry.
e. Course Learning Objective:

	CLOBJ 1
	Grasp the foundational principles of electrical engineering, including circuit analysis,  Ohm's  law,  and  basic  electrical  components  relevant  to  dairy
technology.

	CLOBJ 2
	Learn and apply safety measures in handling electrical equipment, emphasizing
precautions to prevent accidents and ensure a secure working environment in dairy processing facilities.

	CLOBJ 3
	Improve expertise in the integration of electrical components with dairy machinery, thereby guaranteeing peak performance and efficiency throughout
procedures such as pasteurization, homogenization, and packaging.

	CLOBJ 4
	Develop the ability to diagnose and troubleshoot electrical issues in dairy equipment,  enabling  swift  problem-solving  to  minimize  downtime  and
maintain production continuity.



f. Course Learning Outcomes:

	CLO 1
	Learn the fundamental concepts of electrical circuits and networks.

	CLO 2
	Understand the construction, working principles, and characteristics of various
electrical motors.

	CLO 3
	Develop an understanding of the operating principles and characteristics of DC
machines and alternators.

	CLO 4
	Acquire a basic understanding of the principles involved in power generation,
transmission, and distribution.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	2
	-
	2
	3.00
	40
	40
	-
	20
	100



h. Course Content
	Sr.
No.
	Content
	Weightage
	Teaching Hours

	1
	Alternating current fundamentals:
Generation of alternating current or voltage, magnitude of induced E.M.F. Alternating current, R.M.S value and average value of an alternating current. Phase relation and vector representation. Cycle, Time period, Frequency, Amplitude, Phase and Phase Difference, Root – Mean Square Value, Average value, Form Factor, Crest or Amplitude Factor. Polyphase Circuit: - Generation of Poly-phase Voltage, Phase Sequence, Interconnection of Three Phases such as Star Connection and Delta Connection and their respective value of current and voltages, Energy
Measurement by using Single and Two Watt-meters.
	20
	7

	2
	Transformers:
Working Principle of Transformer, Construction features of Core and Shell type transformer, Elementary theory of an Ideal Transformer, E.M.F. Equation of a Transformer, Vector diagram of transformer with and without load, Transformer losses, voltage regulation and efficiency of transformer, Construction and working on an Single Auto-transformer,  Different  parts  of  a  11/0.4  KV,
Distribution Transformer.
	15
	5

	3
	Three Phase Induction Motor:
Fundamental working principles, Production of rotating magnetic fields, construction, Different types of Rotor such as Squirrel Cage and Phase wound rotors, starting of induction motors using Direct on Line (DOL) and Star-Delta Starter. Soft starter and variable frequency drives.
	10
	3

	4
	Single Phase Induction Motors:
Introduction, Different types of single phase induction motors such as Split Phase, Capacitor type, Shaded Pole type, Universal or AC series motors, Repulsion start
induction run motor, Repulsion – induction motor.
	10
	2

	5
	DC Machine:
Construction and operation of DC generator, types of generators and their various characteristics. DC motors: Torque speed characteristics of DC motors, Starting and
speed control of DC motors by using 3-point DC Starter.
	9
	2

	6
	Alternators:
Elementary working principles, Different parts of an Alternators,  Relation  between  Speed  and  Frequency,
E.M.F. equation in an Alternators. Different types of
Circuit Breaker and its use. Introduction to DG set system.
	8
	2




	7
	Electric Power Economics:
Economics of Generation of electrical energy and related important terms such as, load curve, connected load, Maximum Demand, Demand Factor, Average load or demand, Load Factor, Diversity factor and its significance, Capacity Factor or Plant factor, Utilization Factor, Plant Operating Factor and Selection of Units and related  numerical,  Various  types  of  Tariff  used  for
calculation of electricity bill.
	14
	5

	8
	Lighting system:
Introduction to industrial lighting system. Energy Management and Power Factor Corrections: Types of energy, Energy Management, Concept of Energy Audit. Concept of Power Factor, Disadvantages of low power factor, causes of low power factor, Various methods of improving low power factor, Location of power factor correction  equipment,  Advantages  of  power  factor
improvement.
	14
	5



i. Text Book and Reference Book:
1. Anwani, M.L. and Anwani, I. (1972). Basic Electrical Engineering (I.T.I), Dhanpat Rai & Co.
(P) Ltd., Delhi.
2. Gupta, J.B. (2010). Electrical Measurements and Measuring Instruments. S.K. Kataria & Sons, New Delhi.
3. Rajput, R.K. (2004). A Textbook of Electrical Technology. Laxmi Publ., New Delhi.
4. Rajput, R.K. (2007). Basics of Electrical and Electronics Engineering. Laxmi Publ., New Delhi.
5. Singh, S. (2005). Electrical Estimating and Costing, Dhanpat Rai & Co. (P) Ltd., Delhi.
6. Theraja, B. L. (1961). Fundamentals of Electrical Engineering and Electronics. S. Chand & Company Ltd., New Delhi.
7. Theraja, B.L. (1959). A Textbook of Electrical Technology. Vol. I & II. S. Chand & Co., Ltd.,
New Delhi

j. Experiment List:

	Sr. NO.
	Experiment List

	1
	Introduction to various basic circuits of parallel, stair case wiring, fluorescent light fitting

	2
	Study of voltage and current relationship in case of Star connected load

	3
	Study of voltage and current relationship in case of Delta connected load

	4
	Measurement of power in 3-phase circuit for a balanced load, using watt meters

	5
	Study of Induction motors

	6
	Starting and reversing the speed of a single phase induction motor

	7
	Study of star delta connection

	8
	Measurement of Copper losses of Single Phase transformer by conducting
short circuit test.

	9
	Starting and reversing the speed of a single phase induction motor

	10
	Energy Audit in the given department.

	11
	Starting and reversing the speed of a single phase induction motor



a. Course Name: Microbiology of Fluid Milk
b. Course Code: 20104169
c. Prerequisite: Students should have completed introductory courses in microbiology and dairy technology. Basic knowledge of biochemistry and food safety principles is essential. Familiarity with laboratory techniques for microbial analysis is recommended. Understanding dairy processing and hygiene practices will enhance comprehension.
d. Rationale: This course is crucial for understanding microbial interactions in fluid milk, impacting quality and safety. It equips students to identify, control, and prevent microbial contamination in dairy processing. Knowledge of milk microbiology ensures compliance with safety standards and extends shelf life. The course prepares students to address spoilage and pathogenic risks in the dairy industry.
e. Course Learning Objective:

	CLOBJ 1
	Explore the diverse range of microorganisms present in fluid milk, including bacteria, yeasts, and Molds, and their impact on milk quality and safety.

	CLOBJ 2
	Learn dairy processing procedures to control microbial contamination and produce safe, high-quality fluid milk.

	CLOBJ 3
	Learn to apply microbiological testing methods to assess and monitor the microbial quality of fluid milk throughout the production chain, emphasizing regulatory standards and industry best practices.

	CLOBJ 4
	Acquire knowledge and skills to develop and implement effective microbial control strategies, including pasteurization and other preservation methods, to enhance the shelf life and safety of fluid milk products.



f. Course Learning Outcomes:

	CLO 1
	Learn about the various types of microorganisms found in milk and identify their primary sources of contamination.

	CLO 2
	Study the different types of microbial spoilage in milk along with the specific mechanisms that cause this spoilage.

	CLO 3
	Understand the measures necessary for clean milk production and the role of natural antimicrobial substances present in milk.

	CLO 4
	Knowledge regarding the thermal processing of milk to improve its overall quality and safety.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	2
	-
	2
	3.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
	Teaching Hours

	1
	Microbes associated with raw milk:
Significance of psychrotrophic, mesophilic, thermoduric, and thermophilic bacteria; their morphological & biochemical characteristics and classification.
	19
	3

	2
	Sources of contamination and microbial spoilage of raw milk:
Spore-formers, contamination during milking, chilling, storage,	transportation;	role	of	psychrotrophs	and
preventive measures.
	13
	2

	3
	Types of microbial spoilage:
Souring, curdling, bitty cream, proteolysis, lipolysis, abnormal flavors, discoloration.
	6
	1

	4
	Mastitis milk:
Types of mastitis, causative microflora, compositional & microbiological changes, processing impact, and public health.
	6
	1

	5
	Concept of clean milk production:
	19
	3

	6
	Microbiological aspects of fluid milk:
Pasteurization, sterilization, UHT, microfiltration, bactofugation, standardization, homogenization; post-processing  contaminants  (protease,  lipase);  biofilm
control.
	19
	3

	7
	Milk-borne diseases:
Food infection, intoxication, and toxi-infection by E. coli, Salmonella, S. aureus, B. cereus, L. monocytogenes, Shigella, Campylobacter.
	13
	2

	8
	Public health and legal aspects:
Zoonotic diseases via milk; microbiological grading; legal standards for raw and processed milk.
	5
	1



i. Text Book and Reference Book:

1. Advanced Dairy Science and Technology (TextBook), By Britz, T.J. and Robinson, R.K
2. Applied Dairy Microbiology (TextBook), By Marth, E.H. and Steele, J
3. Dairy Bacteriology (TextBook), By De.S
j. Experiment List:

	Sr.
NO.
	Experiment List

	1
	Morphological examination of common dairy microorganisms (size and shape,
arrangement and sporulation)

	2
	Estimation of microbial load in raw milk by standard plate count (SPC) and dye reduction tests (MBRT, RRT)

	3
	Grading of processed/ market milk by total viable count, coliform and methylene blue reduction time

	4
	Enumeration of psychrotrophic, thermophillic, thermoduric and spore forming
bacteria in raw and market milk

	5
	Detection of sources of contamination: Air, water, utensils, equipment and personnel, line testing

	6
	Spoilage of milk caused by microorganisms: souring, sweet curdling, gassiness, lipolysis, ropiness, proteolysis and discolouration

	7
	Detection of mastitis milks: pH, SLST, somatic cell count, chloride content, Hotis test
and CAMP test

	8
	Detection and estimation of coliforms: presumptive, rapid coliform and IMViC Test



a. Course Name: Chemistry of Milk
b. Course Code: 20104170
c. Prerequisite: Students should have a basic background in general chemistry and organic chemistry, including knowledge of biomolecules such as proteins, carbohydrates, and lipids. Familiarity with dairy science fundamentals, especially the basic composition of milk, is also beneficial for comprehending the subject effectively.
d. Rationale: The subject Chemistry of Milk is essential for understanding the chemical composition of milk and how it is influenced by various biological and processing factors. It equips students with knowledge about milk proteins, carbohydrates, lipids, enzymes, and minor constituents like vitamins and minerals. This understanding is critical for ensuring quality control, product development, and innovation in the dairy industry.
e. Course Learning Objective:

	CLOBJ 1
	Acquire knowledge pertaining to the chemical composition of milk, encompassing both its major and minor constituents, in order to grasp the complex  interrelationships  among  minerals,  proteins,  lipids,  and
carbohydrates that govern the physical attributes of milk.

	CLOBJ 2
	Explore the molecular interactions, chemical reactions, and physical transformations occurring in milk during various processing stages, providing insight into the factors influencing the stability, texture, and flavour of dairy
products.

	CLOBJ 3
	Develop proficiency in applying thermodynamic principles to assess energy changes and understand kinetic aspects governing milk processing operations, crucial for optimizing process efficiency and ensuring the quality of end
products.

	CLOBJ 4
	Acquire skills in utilizing physical chemistry principles for quality control and assurance in dairy production, including the analysis of chemical parameters, monitoring changes during storage and transportation, and implementing corrective measures to ensure the consistent production of safe and high-
quality dairy products.



f. Course Learning Outcomes:

	CLO 1
	Learn about the chemical constituents present in milk and the various factors
that affect its overall composition..

	CLO 2
	Develop an understanding of different fractions of milk proteins, including
their properties, methods of estimation, and genetic polymorphism.

	CLO 3
	Acquire knowledge about milk carbohydrates, their chemical properties, and
the changes resulting from processing interventions.

	CLO 4
	Learn about milk lipids, specifically the structure of glycerides and the factors
that influence fatty acid composition.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practical
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	2
	-
	2
	3.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
	Teaching
Hours

	1
	Composition of milk
Constituents and gross composition of milk of different species and breeds of milch animals, factors affecting composition of milk
	9
	4

	2
	Nomenclature and classification of milk proteins Casein:		Isolation,	fractionation	and	 chemical composition, physicochemical properties of casein, Whey proteins:			Preparation		of	total	whey		proteins:	α-Lactalbumin and β-Lactoglobuline. Properties of α-Lactalbumin and β-lactoglobulin, Immunoglobulin and other minor milk proteins and non proteins nitrogen constituents of milk, Hydrolysis and denaturation of milk proteins	under	different		physical		and	chemical environments, Estimation of milk proteins using different physical and chemical methods, Importance of genetic
polymorphism of milk proteins
	24
	8

	3
	Milk enzymes: Milk enzymes with special reference to
lipases, Xanthine Oxidase, phosphates, proteases and lactoperoxidase
	12
	4

	4
	Milk carbohydrates, their status and importance: Physical and chemical properties of lactose, Sugar amine condensation, amadori re-arrangement, production of hydroxyl  methyl  furfural  (HMF),  Processing-related
degradation of lactose
	15
	6

	5
	Milk lipids: Definition, general composition and classification of milk lipids.Nomenclature and general structure of glycerides, factors affecting the fatty acid composition Milk phospholipids and their role in milk
products, Unsaponifiable matter and fat-soluble vitamins
	24
	6

	6
	Milk Salts: Mineral in milk (a) major mineral (b) Trace elements, physical equilibria among the milk salts and Milk contact surfaces and metallic contamination
	15
	4

	Total
	100
	32



i. Text Book and Reference Book:

1. Fox, P.F. (Ed). (1982). Developments in Dairy Chemistry. Applied Sci. Publ., NewYork.
2. Fox, P.F. and Sweeny, Mc. (1998). Dairy Chemistry and Bio-Chemistry. Academic
/Platinum Publ., NewYork.
3. Fox, P.F. (Ed). (2006). Developments in Dairy Chemistry. Applied Sci. Publ., NewYork.
4. Jenness, R. and Patton, S. (1984). Principles of Dairy Chemistry. Wiley Eastern Pvt. Ltd, New Delhi.
5. Mathur, M.P., Datta, D. R., and Dinakar, P. (1999). Text book of Dairy Chemistry, Directorate of Information and Publs., ICAR, New Delhi.
6. Walstra, P. and Jenness, R. (1984). Dairy Chemistry and Physics. Wiley – Inter Sci. Publ., John Wiley and Sons, USA.
7. Webb, B. H., Johonson, A. H., and Alford, J. A. (Eds). (2008). Fundamentals of Dairy Chemistry. CBS Publ. and Distributors Pvt. Ltd., New Delhi.

j. Experiment List:

	Sr.
NO.
	Experiment List

	1
	Sampling techniques of chemical examination of milk

	2
	Determination of pH and titratable acidity of milk

	3
	Determination of fat in milk by different methods

	4
	Determination of total solids and solids not fat in milk

	5
	Determination of total milk proteins by Kjeldahal method

	6
	Determination of casein, whey proteins and NPN in milk

	7
	Estimation of alkaline phosphatase and lipase in milk

	8
	Determination of lactose in milk

	9
	Determination of ash in milk

	10
	Determination of phosphorus and calcium in milk

	11
	Determination of chloride in milk

	12
	Determination of temporary and permanent hardness of water

	13
	Estimation of available chlorine from bleaching powder



a. Course Name: Environmental Science and Disaster Management
b. Course Code: 20104171
c. Prerequisite: Basic understanding of natural resources and sustainability. General awareness of environmental challenges and human impact. Knowledge of basic biology: producers, consumers, decomposers. Understanding of energy flow and ecosystem types.
d. Rationale: This subject introduces students to the complex interconnections between humans and the environment. It builds awareness of natural resources, ecosystems, biodiversity, pollution, and sustainable practices. By integrating science, policy, and ethics, it fosters critical thinking and responsible environmental behavior. The practical components enhance real-world observation, analysis, and problem-solving skills.
e. Course Learning Objective:

	CLOBJ 1
	Attain  an  exhaustive  understanding  of  environmental  science  concepts,
with an emphasis on their applicability to the ecological impact.

	CLOBJ 2
	Develop the ability to assess and analyse the environmental footprint of dairy
operations, identifying potential areas for improvement and sustainable practices.

	CLOBJ 3
	Understand and adhere to environmental regulations and policies relevant to the dairy sector, ensuring ethical and legal practices in environmental
management.

	CLOBJ 4
	Explore and propose innovative technologies and strategies to minimize
environmental impact in dairy production, including waste management.



f. Course Learning Outcomes:

	CLO 1
	Demonstrate  an  understanding  of  natural  resources,  ecosystems,  and
biodiversity, and their significance for sustainable development.

	CLO 2
	Analyze various types of environmental pollution and propose appropriate
preventive and control measures.

	CLO 3
	Evaluate the role of social, ethical, and legal frameworks in addressing
environmental issues and promoting sustainability.

	CLO 4
	Apply disaster management strategies and environmental awareness in
practical and community-based scenarios..



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practical
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	2
	-
	2
	3.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
	Teaching
Hours

	1
	Multidisciplinary nature of environmental studies Definition, scope and importance; Natural resources: renewable	and	non-renewable	resources,	natural resources and associated problems; Forest resources: use and over-exploitation, deforestation, case studies; Timber extraction, mining, dams and their effects on forest and tribal people;
Water resources: use and over-utilization of surface and ground water, floods, drought, conflicts over water, dams-benefits and problems
Mineral resources: use and exploitation, environmental effects of extracting and using mineral resources, case studies;
Food resources: world food problems, changes caused by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies
Energy resources: growing energy needs, renewable and non-renewable energy sources, use of alternate energy sources, case studies;
Land resources: land as a resource, land degradation, man induced landslides, soil erosion and desertification; Role	of	an	individual	in	conservation	of	natural resources; Equitable use of resources for sustainable
lifestyles
	16
	6

	2
	Ecosystems:
Concept of an ecosystem, structure and function of an ecosystem, producers, consumers and decomposers, energy flow in the ecosystem; Ecological succession; Food chains, food webs and ecological pyramids.
Introduction, types, characteristic features, structure and function of ecosystems as forest ecosystem, grassland ecosystem, desert ecosystem, aquatic ecosystem (ponds,
streams, lakes, rivers, oceans, estuaries).
	11
	4

	3
	Biodiversity and its conservation:
Introduction, definition, genetic, species and ecosystem diversity and biogeographical classification of India; Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option values; Biodiversity at global, national and local levels; India as a mega-diversity nation; Hot-spots of biodiversity; Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts;
Endangered and endemic species of India; Conservation
	11
	4




	
	of  biodiversity:  in-situ  and  ex-situ  conservation  of
biodiversity.
	
	

	4
	Environmental pollution:
Definition, cause, effects and control measures of air pollution, water
pollution, soil pollution, marine pollution, noise pollution, thermal pollution, nuclear hazards; Solid waste management: causes, effects and control measures of urban and industrial wastes; Role of an
individual in prevention of pollution.
	11
	4

	5
	Social issues and the environment:
From unsustainable to sustainable development; Urban problems related to energy; Water conservation, rain
water harvesting, watershed management.
	7
	2

	6
	Environmental ethics:
Issues and possible solutions, climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust; Dies, wasteland reclamation; Consumerism and waste products; Environment protection act; Air (prevention and control of pollution) act; Water (prevention and control of pollution) act; Wildlife protection act. Forest conservation act; Issues involved in enforcement of environmental legislation;
Public awareness.
	11
	4

	7
	Human population and the environment:
Population growth, variation among nations, population explosion, family welfare programme; Environment and human health: human rights, value education, HIV/ aids; Women and child welfare; Role of IT in environment and human health.
	10
	4

	8
	Natural disasters- meaning and nature of natural disasters, their types and effects; Floods, drought, cyclone, earthquakes, landslides, avalanches, volcanic eruptions, heat and cold waves;
Climatic change: global warming, sea level rise, ozone depletion.
Man-made disasters- nuclear disasters, chemical disasters, biological disasters, building fire, coal fire, forest fire, oil fire, air pollution, water pollution, deforestation, industrial waste water pollution, road accidents, rail accidents, air accidents, sea accidents.
	16
	2

	9
	Disaster management-
Effect to migrate natural disaster at national and global levels; International strategy for disaster reduction; Concept  of  disaster  management,  national  disaster
management framework; financial arrangements; role of
	12
	2




	
	NGOs, community based organizations and media, Central, state, district and local administration; armed forces in disaster response; disaster response; police and
other organizations.
	
	



i. Text Book and Reference Book:

1. Anjaneyulu	Y.	2004.	Introduction	to	Environmental	Science.	BS	Publications. Hyderabad.
2. Asthana D K and Asthana M. 2007. Environment Problems and Solution. S. Chand & Company,New Delhi
3. Chauhan A S 2014. Environment Studies. Jain Brothers. Karol Bagh, New Delhi.
4. Dhaliwal G S and Kukal S S 2005. Essentials of Environment Science. Kalyani Publishers.Ludhiana.
5. Etherington J R. 1982. Environment and Plant Ecology. 2nd Edition. Wiley–Blackwell.
6. Kukal S S and Kingra P K 2019. Introduction to Environment and Disaster Management. Kalyani Publishers. Ludhiana.
7. Mahi G S and P K Kingra 2018. Fundamentals of Agrometeorology and Climate Change. Kalyani Publishers. New Delhi.
8. Saha A K. 2006. Text Book of Soil Physics. Kalyani Publishers. Ludhiana.
9. Sharma P D. 2010. Ecology and Environment. Rastogi Publishers. New Delhi.
10. Singh M P. 2004. Environment and Pollution. Anmol Publications Pvt Ltd.
11. Status of Forest Report 2019 Forest Survey of India. Dehradun.

j. Experiment List:

	Sr.
NO.
	Experiment List

	1
	Pollution case studies.

	2
	Visit to a local area to document environmental assets river/forest/ grassland/
hill/mountain

	3
	Visit to a local polluted siteurban/rural/industrial/agricultural

	4
	Study of common plants, insects, birds and study of simple ecosystems-pond,
river, hill slopes, etc

	5
	Collection of polluted water/ effluent sample, sampling of polluted water/
effluents.

	6
	Estimation of solids, pH, EC, DO, COD, BOD, Cl-, F-, CO32- & HCO3-, Ca2+& Mg2+, K+
and Na+.



a. Course Name: Personality Development
b. Course Code: 20104172
c. Prerequisite: Basic understanding of human behavior, communication, and interpersonal skills is essential. Familiarity with psychological concepts like personality, learning, and motivation is helpful for effective engagement.
d. Rationale: This subject equips students with insights into personality, behavior, learning, and intelligence within organizational settings. It fosters self-awareness, emotional intelligence, and effective interpersonal skills. By linking psychological theories to workplace dynamics, it enhances personal and team effectiveness. Practical activities ensure experiential learning and real-world application of concepts.
e. Course Learning Objective:

	CLOBJ 1
	Explain key concepts and theories related to personality, behavior, learning,
and intelligence in organizational contexts.

	CLOBJ 2
	Analyze individual differences and their impact on perception, motivation, and
workplace performance.

	CLOBJ 3
	Apply principles of emotional intelligence, teamwork, and leadership to
improve group dynamics.

	CLOBJ 4
	Demonstrate	practical	skills	through	personality	assessments,	conflict
resolution, and communication exercises



f. Course Learning Outcomes:

	CLO 1
	Explain key concepts and theories related to personality, behavior, learning,
and intelligence in organizational contexts.

	CLO 2
	Analyze individual differences and their impact on perception, motivation, and
workplace performance.

	CLO 3
	Apply principles of emotional intelligence, teamwork, and leadership to
improve group dynamics.

	CLO 4
	Demonstrate	practical	skills	through	personality	assessments,	conflict
resolution, and communication exercises.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practical
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	1
	-
	2
	2.00
	40
	40
	-
	20
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
	Teaching
Hours

	1
	Personality
Definition, Nature of personality, theories of personality and its types. The humanistic approach - Maslow’s self-actualization theory, shaping of personality, determinants of personality, Myers-Briggs Typology Indicator, Locus of control and performance,
	25
	4

	2
	Behaviour:
Type A and Type B Behaviours, personality and Organizational Behaviour. Foundations of individual behavior and factors influencing individual behavior, Models of individual behavior, Perception and attributes and factors affecting perception, Attribution theory and
case studies on Perception and Attribution.
	30
	5

	3
	Learning:
Meaning and definition, theories and principles of learning, Learning and organizational behavior, Learning and training, learning feedback. Attitude and values,
	20
	3

	4
	Intelligence
Types of Intelligence, theories of intelligence, measurements of intelligence, factors influencing intelligence, intelligence and Organizational behavior, emotional  intelligence.  Motivation-  theories  and
principles, Teamwork and group dynamics.
	25
	4



i. Text Book and Reference Book:

1. Andrews, Sudhir, 1988, How to Succeed at Interviews. 21st (rep.) Tata McGraw-Hill,
2. Heller, Robert, 2002, Effective Leadership. Essential Manager series. Dk Publishing.
3. Hindle, Tim, 2003, Effective Leadership. Essential Manager series. Dk Publishing.
4. Lucas, Stephen, 2001, Art of Public Speaking. New Delhi. Tata - Mc-Graw Hill.
5. Mile, D.J, 2004, Power of Positive Thinking. Delhi. Rohan Book Company.
6. Pravesh Kumar, 2005, All about Self- Motivation. New Delhi. Goodwill Publishing House.
7. Smith, B, 2004, Body Language. Delhi: Rohan Book Company.
8. Shaffer,  D.  R.,2009,  Social  and  Personality  Development.  6th  edn.  Belmont,  CA:
Wadsworth
j. Experiment List:

	Sr.
NO.
	Experiment List

	1
	MBTI personality analysis

	2
	Learning Styles and Strategies

	3
	Motivational needs, Firo-B




	4
	Interpersonal Communication

	5
	Teamwork and team building

	6
	Group Dynamics

	7
	Win-win game

	8
	Conflict Management

	9
	Leadership styles

	10
	Case studies on Personality and Organizational Behavior.



a. Course Name: NSS- II/ NCC- II
b. Course Code: 20104173
c. Prerequisite: The Basic understanding of health, awareness, community service, and social awareness gained through NSS-I.
d. Rationale: The NSS-II course aims to deepen student’s understanding of social problems and enable them to participate actively in nation-building activities. It seeks to educate in a sense of social responsibility, teamwork, and leadership, In the duration of focusing on youth development by involving them into the programs related to health, lifestyle, environmental conservation and awareness.
e. Course Learning Objective:

	CLOBJ 1
	Instill values of social responsibility, discipline, and leadership.

	CLOBJ 2
	Engage students in community service and nation-building activities.

	CLOBJ 3
	Develop teamwork, time management, and problem-solving skills.

	CLOBJ 4
	Promote physical fitness and disaster preparedness.



f. Course Learning Outcomes:

	CLO 1
	Understanding of social problems to participate actively in nation-building
activities and community service.

	CLO 2
	Develop essential leadership traits, life competencies, and teamwork skills
through youth development programs.

	CLO 3
	Acquire practical military skills, including arms drill, rifle characteristics, and
field defense techniques.

	CLO 4
	Knowledge of health, hygiene, and environmental conservation to promote
social responsibility and public awareness.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	0
	-
	2
	1.00
	-
	-
	-
	100
	100



h. Course Content:

	Sr.
No.
	Content
	Weightage
(%)
	Teaching
Hours

	1
	NCC-II 1 (0+1)
Objective
1. To develop qualities of character, courage, comradeship, discipline, leadership, secular outlook,
spirit of adventure and sportsmanship and the ideals of selfless service among the youth to
make them useful citizen.
2. To create a human resource of organized trained and motivated youth to provide leadership
in all walks of life including the Armed Forces and be always available for the service of the
nation.
Practical/ Awareness activities
· Arms Drill- Attention, stand at ease, stand easy. Getting on parade. Dismissing and falling out.
Ground/take up arms, examine arms. Shoulder from the order and vice-versa, present from
the order and vice-versa. Saluting at the shoulder at the halt and on the march. Short/long trail
from the order and vice- versa. Guard mounting, guard of honor, Platoon/Coy Drill.
· Characteristics of rifle (.22/.303/SLR), ammunition, fire power, stripping, assembling, care,
cleaning,	and	sight	setting.	Loading,	cocking,	and unloading. The lying position and holding.
· Trigger control and firing a shot. Range Procedure and safety precautions. Aiming and
alteration of sight. Theory of groups and snap shooting.
Firing at moving targets. Miniature
range firing. Characteristics of Carbine and LMG.
· Introduction to map, scales, and conventional signs.
Topographical forms and technical terms.
· The grid system. Relief, contours, and gradients. Cardinal points and finding north. Types of
bearings and use of service protractor. Prismatic compass and its use. Setting a map, finding
north and own position. Map to ground and ground to map. Knots and lashings, Camouflage
and concealment, Explosives and IEDs.
· Field defenses obstacles, mines and mine lying. Bridging, waterman ship. Field water supplies,
tracks	and	their	construction.	Judging	distance.
Description of ground and indication of landmarks.
	100
	16




	
	    NSS- II 1 (0+1)
Objective
To evoke social consciousness among students through various activities viz., working together, constructive, and creative social work, to be skilful in executing democratic leadership, developing skill in programme, to be able to seek self-employment, reducing gap between educated and uneducated, increasing awareness and desire to help sections of society.
Practical/ Awareness activities
· Importance and role of youth leadership
· Meaning, types and traits of leadership, qualities of good leaders; importance and roles of
youth leadership, Life competencies
· Definition and importance of life competencies, problem-solving and decision-making,
interpersonal communication. Youth development programs
· Development of youth programs and policy at the national level, state level and voluntary
sector; youth-focused and youth-led organizations
· Health, hygiene and sanitation. Definition needs and scope of health education; role of food,
nutrition, safe drinking water, water borne diseases and sanitation (Swachh Bharat Abhiyan)
for health; national health programs and reproductive health. Youth health, lifestyle, HIV AIDS
and first aid. Healthy lifestyles, HIV AIDS, drugs and substance abuse, home nursing and first
aid. Youth and yoga. History, philosophy, concept, myths, and misconceptions about yoga;
yoga traditions and its impacts, yoga as a tool for healthy lifestyle, preventive and curative
method.
	
	

	
	Total
	100
	16



Skill Enhancement Courses
a. Course Name: Basic Microbiological Tests for Quality of Milk and Milk Products
b. Course Code: 20104133
c. Prerequisite: Basic knowledge of microbiology, sterilization, and aseptic techniques.
d. Rationale: This course provides practical exposure to microbiological quality testing of milk and milk products for ensuring food safety and hygienic quality.
e. Course Learning Objective:

	CLOBJ 1
	Understand microbiological quality standards.

	CLOBJ 2
	Perform microbial tests for milk products.

	CLOBJ 3
	Identify contamination sources.

	CLOBJ 4
	Apply aseptic laboratory techniques.



f. Course Learning Outcomes:

	CLO 1
	Conduct microbiological analysis of milk.

	CLO 2
	Interpret microbial test results.

	CLO 3
	Apply sterilization procedures.

	CLO 4
	Evaluate hygienic quality of dairy products.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	4
	2.00
	-
	-
	-
	100
	100




h. Course Content:

i. Text Book and Reference Book:
1. Frazier and Westhoff – Food Microbiology
2. James M. Jay – Modern Food Microbiology
3. BIS Standards for Microbiological Testing
4. ICAR-NDRI Dairy Microbiology Manual

j. Experiment List

	Sr.
No.
	Experient List

	1.
	Preparation of microbiological media

	2.
	Standard plate count

	3.
	Coliform count

	4.
	Yeast and mold count

	5.
	Methylene blue reduction test

	6.
	Sterilization of glassware and media



a. Course Name: Nutritional Evaluation of Milk and Milk Products
b. Course Code: 20104134
c. Prerequisite: Basic understanding of Food Chemistry and Human Nutrition.
d. Rationale: The course develops understanding of nutritional composition and evaluation of milk and dairy products for dietary assessment and nutritional labeling.
e. Course Learning Objective:

	CLOBJ 1
	Understand nutritional composition of dairy products.

	CLOBJ 2
	Estimate nutrients present in milk products.

	CLOBJ 3
	Evaluate nutritional quality of dairy foods.

	CLOBJ 4
	Interpret nutritional labeling information.



f. Course Learning Outcomes:

	CLO 1
	Analyze nutritional components of dairy products.

	CLO 2
	Evaluate dietary importance of milk nutrients.

	CLO 3
	Interpret nutritional labels correctly.

	CLO 4
	Assess nutritional quality of dairy foods.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica
l Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	4
	2.00
	-
	-
	-
	100
	100




h. Course Content:

i. Text Book and Reference Book:
2. Fox P.F. – Dairy Chemistry and Biochemistry
3. Webb – Fundamentals of Dairy Chemistry
4. Guthrie – Introductory Nutrition
5. FSSAI Food Labeling Regulations
j. Experiment List

	Sr.
No.
	Experient List

	1.
	Protein estimation in milk

	2.
	Fat estimation in dairy products

	3.
	Moisture determination

	4.
	Ash determination

	5.
	Calculation of calorific value

	6.
	Nutritional labeling exercise



a. Course Name: Understanding Operations of a Sweet Shop
b. Course Code: 20104135
c. Prerequisite: Basic knowledge of dairy products, sanitation, and food handling.
d. Rationale: This course provides practical exposure to preparation, handling, packaging, and business operations involved in dairy sweet shops and traditional dairy product units
e. Course Learning Objective:

	CLOBJ 1
	Understand workflow in sweet shop operations.

	CLOBJ 2
	Prepare traditional dairy sweets.

	CLOBJ 3
	Apply sanitation and storage practices.

	CLOBJ 4
	Develop entrepreneurship and customer handling skills.



f. Course Learning Outcomes:

	CLO 1
	Explain sweet shop operational practices.

	CLO 2
	Prepare traditional dairy sweets.

	CLO 3
	Apply quality control and hygiene practices.

	CLO 4
	Understand costing and customer management.



g. Teaching & Examination Scheme:

	Teaching Scheme
	Evaluation Scheme

	Lecture
	Tutorial
	Lab
	Credit
	Theory Marks
	Practica l
Marks
	Total Marks

	
	
	
	
	T
	T
	P
	P
	

	-
	-
	4
	2.00
	-
	-
	-
	100
	100




h. Course Content:

i. Text Book and Reference Book:
1. Aneja R.P. – Technology of Indian Milk Products
2. Sukumar De – Outlines of Dairy Technology
3. NIIR Handbook on Dairy Products
4. FSSAI Hygiene Guidelines
j. Experiment List

	Sr.
No.
	Experient List

	1.
	Preparation of peda

	2.
	Preparation of burfi

	3.
	Preparation of gulab jamun

	4.
	Packaging of sweets

	5.
	Cost calculation of products

	6.
	Visit to sweet shop
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