THEORY

Part A Introduction

Program: Class:BHSc/BSc(HomeScience) Year: Second Session:2026-27

Diploma

SUBJECT:FOOD AND NUTRITION

1 CourseCode
2 | CourseTitle Food Chemistry
3 CourseType
(CoreCourse/Elective Core 5
/GenericElective/Vocatio
1111 Lo IS S
4 | Pre-requisite(ifany) Open for all
5 | CourseLearning The students will be able to:
outcomes(CLO) 1. Understand and explain the principles of
Indian Knowledge Systems (IKS) in
relation to traditional food practices and
their scientific relevance.
2. Structure, Composition & Chemical
Properties of Food Components.
3. Physical, Chemical & Functional
Properties of Foods and Role of
Chemistry.
4. Colloidal Systems in Foods and Water in
Food Systems
5. Chemical Structure, Classification &
Roles of Key Food Components.
6. Principles & Modes of Heat Transfer in
Food Processing
6 | Credit Value -
7 | TotalMarks Max.Marks:30+70 Min.PassingMarks:35
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Part B —Content of the Course

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P: 60Hours

Unit

Topics

No.of
Hours

Unitl

1 Basic Concepts of Food Chemistry

1.1 Meaning of food chemistry,Biochemical and functional
understanding of food centuries before modern science.

1.2 Role in understanding food composition, quality, safety,
and nutrition .

2 Structure,Organoleptic characteristics, phase
system,and Composition of Foods
3 Properties of Focds:
3.1 Physical Properties,Chemical Properties,Functional
PropertiesandKinetic Properties

4 Importance in Food Science: Role in food quality,
safety, and processing.

15

Keyword: Food Chemistry,Kinetic Properties, food quality,Organoleptic characteristics.

Activity:1 Use key terms (from the keyword list above) for a self-assessment quiz or interactive
flashcard review.

Unit2

1 Introduction to Colloidal Systems
1.1 Colloidal Concepts in Indian Food Systems
1.2 Distinction between true solutions, suspensions, and
colloids

2 Gels in Food Systems
2.1 Definition and nature of gels

2.1 Types of gels

3 Emulsions and Foams in Food

Emulsions in Food
3.1 Definition and meaning of emulsion
3.2 Types of emulsions (oil-in-water, water-in-oil, multiple
emulsions)
3.3 Definition, and theory of foam Formation

3.4 Methods of foam formation (mechanical whipping,

chemical leavening)

15

[Keywords: Colloids, Suspension, Syneresis, Foaming agents

Activity: 1 Prepare samples of sugar water (solution), muddy water (suspension), and milk or
starch paste (colloid). Shine a laser or flashlight to observe the Tyndall effect in colloids.
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Unit3

—

Traditional Culinary Practices and Molecular Chemistry
2 Food Lipids and Their Chemistry

2.1 Saturated vs unsaturated fats

2.2 Lipid oxidation and rancidity

2.3 Hydrogenation and transfats

3 Carbohydrates in Foods
3.1 Simple sugars, complex carbohydrates, dietary fiber

3.2 Starch gelatinization and retrogradation
4 Protein Chemistry in Foods

4.1 Structure and functional properties (denaturation,
gelation, emulsification)

5 Vitamins and Minerals
5.1 Classification, stability, and role in nutrition

Keywords: Saturated Fats, Denaturation, Rancidity,Retrogradation.

Activity: |

Heat or add acid to milk or egg whites to observe protein denaturation and
coagulation. Relate changes to food texture and functional properties.

Unit 4

| Introduction to Water in Food
1.1 Definitionand importance.
1.2 Water Activity in Traditional Indian Foods.
1.3 Factors affecting water activity (temperature, solute
concentration, physical state)
2Heat Transfer and Biochemical Changes in Foods
2.1Modes of Heat Transfer; Conduction, Convection,
Radiation
3 Browning Reactions in Foods
3.1 Enzymatic 3rowning.
3.1.1Prevention: blanching, acid treatment, use of
antioxidants.
3.2 Non-Enzymatic Browning:
3.2.1Maillard reaction (reaction between reducing sugars
and amino acids).
3.2.2 Caramelization of sugars. -
3.2.3 Traditional Techniques That Promote Controlled
Browning '
3.3 Biochemical Changes in Foods During Processing

and Storage.

15

Key words: Water activity (aw),Enzymatic Browning, Biochemical Changes

Activity- 1 Use simple food samples (e.g., fruits, bread) to explain free, bound, and adsorbed
water.Observe how drying affects these types differently.
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Part C-Learning Resources

TextBooks, ReferenceBooks, Otherresources

Suggested Readings:

Suggestivedigitalplatformsweblinks:

https://www slideshare.net/drpriyankaclre https://www.slideshare.net/Geetalaiswall /energy-

Foodscience,ChemistryandExperimentalfoodsbyM.Swaminathan.
ExperimentalstudyofFoodsbyGriswoldR.M.

FoodSciencebyHelen Charley.

ModernCookeryforteachingandtrade,volumel&I]. ThangamPhilip.OrientLongmans Ltd.
FoodFundamentalsbyMacWiliams,JohnWillyandson''s,NewY ork.
FoodFacts&PrinciplesbyShakunthalamanay& Shadakhraswamy.

Jameson K. (1998). Food Science — A Laboratory Manual, New Jersey:Prentice Halllnc.

Lawless,H.andHeymann,H.(1998).SensoryEvaluationofFood—Principlesand Practices,
Kluwer Academic/PlemerPublishers.USA: CRC Press Inc.

McWilliam,M.(2001).Foods—ExperimentalPerspectives(4thEd.),Newlersey: Prentice Hall
Inc.

Weaver,C.(1996),FoodChemistryLaboratory—AmanualforExperimental Foods

DeMan,J.M.,Voisey,P.W Rasper,V.F.andStanley,D.W.(1976): Rheologyand Texture in Food
Quality, The AVI Publishing Co. Inc, West Port.

Fung,D.Y.C.andMatthews,R.(2017): I stEd.InstrumentalMethodsforQuality Assurance in
Foods, London: Taylor and Francis 2017
Gruenwedel,D.W.;Whitaker,J.R.(editors)(1984):Food AnalysisPrinciplesand techniques,
Volumes 1 to 8, Marcel Dekker, Inc., New York.

Herschdoerfer, S.M.(4thed)(2021):QualityControlintheFood Industry,Vols.1 Academic
Press, London.

Khosla,B.D.,Garg,V.C.andKhosla,A.(2020).6thEd.SeniorPractical Physical Chemistry. R.
Chand & Co. New Delhi.

Moskowitz,H.R.(1sted)(1987):FoodTexture: InstrumentalandSensory Measurement: Marcel
Dekker, Inc., New York.
Oser,B.L.(1965).14thed.Hawk’sPhysiological Chemistry. TataMcGraw-Hill Publishing Co.
Ltd.

Skoog,D.A.,Holler,F.H.andNieman(2020): 7thEd.Principlesofinstrumental Analysis
Saunders College Publishing, Philadelphia.

Srivastava, A.KandJain, P.C. (2008). 4thEd. ChémicalAnalysis:AnInstrumental Approach. S
Chand and Company Ltd.
Varley,H.;Gowenlock.A.H.andBell,M.(2022).6thed.PracticalClinical Biochemistry.
Heinemann Medical Books Ltd.

metabolism-113885550 '

https://www.mdpi.com/2072-6643/15/3/734

chemistry?utm_source=chatgpt.com
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https://pll.harvard.edu/course/food-fermentation-science-cooking-

microbes?utm source=chatgpt.com

https://www.classcentral.com/course/swayam-mvp-00 | -food-fundamentals-and-chemistry-

293416%7utm source=chatgpt.com

PartD-AssessmentandEvaluation

SuggestedContinuous Evaluation Methods:

Maximum Marks: 100

Continuous ComprehensiveEvaluation(CCE)—:30marksL_lniversityExam(UE):?Omarks

Internal Class Test Total30
Assessment:ContinuousCompreh | Assignment/Presentation
ensive Evaluation(CCE):30
ExternalAssessment: University | Section(A):ObjectiveType
Exam 2w B
Questions’ Total70

Section: 70 Time:03.00Hours

Section(B):ShortQuestions

Section(C): Long Questions

Any remarks/suggestions:

s
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Practical Paper

PartAlntroduction
Program: Class: BHSc/BSc(HomeScience) Year: Second Session:2026-27
Diploma
SUBJECT:FOOD AND NUTRITION
1 CourseCode
2 CourseTitle Food Chemistry
3 Course Type
(CoreCourse/Electiv
e/GenericElective/V Cors 2
ocational/ ..........cccccueuee.
4 Pre-requisite(ifany) Openforall
5 CourseLearnin Thestudentswillbeableto:
g
outcomes(CLO |.Understand and apply basic food analysis techniques.
) 2.Demonstrate knowledge of chemical reactions and changes
in foods.
3.Develop skills in quantitative and qualitative analysis.
4 Interpret experimental results.
5.Gain familiarity with laboratory procedures and safety
practices.
6 CreditValue 2
7 Total Marks Max.Marks:30+70 Min.PassingMarks:35
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PartB-Contentofthe Course

TotalNo.ofLectures-Tutorials-Practical(2hoursperweek):L-T-P:

(30x 2) 60Hours
Unit Topics Noofhours
1 To detect the presence of fats/oils in a given sample. 3
2 To estimate water content in vegetables and fruits by drying. 10
3 To prepare a colloidal solution and observe the Tyndall effect
8
4 To test for protein in milk, pulses, or egg white 8
5 To detect glucose or reducing sugars in food. 8
6 To study changes in sugar when heated. 8
7 To determine Vitamin C in lemon or orange juice. 10
Keywords/Tags: Tyndall effect
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PartC-LearningResources

TextBooks,ReferenceBooks,Otherresources

SuggestedReadings:

1. Manual of Food Analysis — S. Ranganna
o A comprehensive guide for practical experiments related to food analysis (moisture,
ash, sugar, acidity, etc.).
2. Food Chemistry — H.-D. Belitz, W. Grosch, P. Schieberle
o Internationally respected reference on chemical composition, reactions, and
properties of food constituents.
3. Food Science — B. Srilakshmi
o Includes basics of food chemistry, nutrition, and processing with some lab-level
applications.
4. Food Analysis — S. Suzanne Nielsen
o A well-organized book that covers both classical and modern methods of food
analysis with lab instructions.
5. Laboratory Manual of Food Chemistry — T. P. Labuza
o Hands-on food chemistry manual for undergraduate practicals.

6 Manual on Methods of Test for Foods — Food Safety and Standards Authority of India
(FSSAI)

Official methods for food testing and adulteration detection. Can be downloaded from
FSSAI website.

7Handbook of Food Analysis (Vol I & II) — Leo M. L. Nollet

Detailed techniques and instrumentation for food composition and contaminants.

8Food Adulteration and Safety: Practical Manual — R. A. Sharma

Specific for identifying food adulterants using simple lab methods.
9 Laboratory Manual of Food Quality Control - M.K. Bhat and S. R. Chauhan

Covers quality analysis parameters, including moisture, texture, and viscosity.

10 AOAC Official Methods of Analysis — Association of Official Analytical
Chemists

Gold standard for reference methods in food chemistry and analysis. Essential for advanced
labs.
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Suggestivedigitalplatformsweblinks:

https://www.thescramble.com/glossary-of-

https://urcareer.in/2020/12/17/in-the-kitchen-vocabulary/

cookingterms/?srsltid=AfmBQOoqg5aciHyK6Kx40YfOO-BZXbAUmM7eCVpzTkBrrhVxn9gi7bFhfAk].

https://www.youtube.com/c/EasyIndianRecipes

https://foodtechpathshala.com/?utm_source=chatgpt.com

https://praxilabs.com/en/virtual-cheinistry-lab?utm source=chatept.com

https://www.foodtechelearning.com/?utm source=chatept.com

Suggestedequivalentonlinecourses:

PartD-AssessmentandEvaluation

SuggestedContinuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction/Quiz Viva Voce on Practical |
Attendance Practical Record File
Assignments(Charts/Model Table
/Seminar/Rural workExperiments
Service/Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial
Visit)

30
Total 170

Any remarks/suggestions:

Dr. S ] ita Tiwari
Chairman BOS
B.H.Sc./B.Sc. Home Science
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FoodSciencebyHelen Charley. x
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Jameson K. (1998). Food Science — A Laboratory Manual, New
Jersey:Prentice Halllnc.
Lawless,H.andHeymann,H.(1998).SensoryEvaluationofF ood—Principlesand
Practices, Kluwer Academic/PlemerPublishers.USA: CRC Press Inc.
McWiIIiam,M.(2001 ).Foods—-ExperimentalPerspectives(4thEd.),NewJersey:
Prentice Hall Inc.
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Texture in Food Quality, The AVI Publishing Co. Inc, West Port.
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Quality Assurance in Foods, London: Taylor and Francis 2017
Gruenwedel,D.W.;Whitaker,J.R.(editors)(1984):FoodAnalysisPrinciplesand
techniques, Volumes 1 to 8, Marcel Dekker, Inc., New York.
Herschdoerfer, S.M.(4thed)(2021):QualityControlintheFood Industry,Vols.1
Academic Press, London.
Khosla,B.D.,Garg,V.C.andKhosla,A.(2020).6thEd.SeniorPracticalPhysical
Chemistry. R. Chand & Co. New Delhi.
Moskowitz,H.R.(1sted)(1987):FoodTexture:InstrumentalandSensory
Measurement:Marcel Dekker, Inc., New York.
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Analysis Saunders College Publishing, Philadelphia.
e Srivastava, A.KandJain, P.C. (2008). 4thEd.
ChemicalAnalysis:Aninstrumental Approach. S Chand and Company Ltd.
e Varley,H.;Gowenlock,A.H.andBell,M.(2022).6thed.PracticalClinical

Biochemistry. Heinemann Medical Books Ltd.
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https://harvardonline.harvard.edu/course/science-cooking-haute-cuisine-soft-matter-

science-chemistry?utm_source=chatgpt.com

https://pll.harvard.edu/course/food-fermentation-science-cooking-

microbes?utm_source=chatgpt.com

https://www.classcentral.com/course/swayam-mvp-001-food-fundamentals-and-

chemistry-2934167utm_source=chatgpt.com
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1. Manual of Food Analysis — S. Ranganna

_ o A comprehensive guide for practical experim‘en\ts related to food analysis
(moisture, ash, sugar, acidity, etc.).
2. Food Chemistry — H.-D. Belitz, W. Grosch, P. Schieberle
o Internationally respected reference L:JI‘I chemical composition, reactions, and
properties of food constituents.
3. Food Science — B. Srilakshmi
o Includes basics of food chemistry, nutrition, and processing with some lab-
level applications.
4. Food Analysis — S. Suzanne Nielsen
o A well-organized book that covers both classical and modern methods of
food analysis with lab instructions.
5. Laboratory Manual of Food Chemistry — T. P. Labuza

o Hands-on food chemistry manual for undergraduate practicals.

6Manual on Methods of Test for Foods — Food Safety and Standards Authority of India
(FSSAI)
Official methods for food testing and adulteration detection. Can be downloaded
from FSSAI website.
7 Handbook of Food Analysis (Vol | & II) — Leo M. L. Nollet
Detailed techniques and instrumentation for food composition and contaminants.
8Food Adulteration and Safety: Practical Manual — R. A. Sharma
Specific for identifying food adulterants using simple lab methods.
9 Laboratory Manual of Food Quality Control — M.K. Bhat and S. R. Chauhan
Covers quality analysis parameters, including moisture, texture, and viscosity.
10AO0AC Official Methods of Analysis — Association of Official Analytical Chemists
Gold standard for reference methods in food chemistry and analysis. Essential for

advanced labs.
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