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PREFACE 

In a world that is continuously changing, our knowledge of nutrition and how it 

affects human health has increased dramatically. Food was originally only used as 

a source of nourishment, but it is now understood to be an effective tool for 

enhancing public health and wellbeing.  The authors of Chemical Formulation of 

Fortified Foods for Optimal Nutrition are eagerly anticipating this book. The 

intended readership of this edited book is undergraduates. We sincerely hope that 

this book will meet the growing need for more thorough, scholarly, and up-to-date 

information on a wide range of food and nutrition-related topics. With complete 

academic interest, we have infused the essence of devotion, dedication, and 

determination into this book, Food and Nutrition, along with the desire to give 

students up-to-date information. This book's goal is to impart comprehensive 

information and fundamental understanding of the subject in the most efficient and 

advantageous way possible.  

The students' level of understanding in the subject is always prioritised, which leads 

to the simplification of difficult ideas. The entire book is easy to read while still 

being incredibly educational. For every topic, a thorough exercise is provided to 

help students get ready for exams. 

In this included following chapters are: 

1. Innovations in Food Fortification Technologies  

2. Nutritional Impact and Public Health Implication 

3. Health Benefits and Nutritional Impact 

4. Nutritional Impact and Public Health Implication 

5. Food Fortification: Innovation to Nutrient Enrichment 

6. Food Fortification-Concept and Reason 

7. Applications of Agro-Wastes Based Edible Films and Coatings to Improve the 

Shelf Life of Fortified Foods 

8. Chemical Analysis Methods for Fortified Foods 

9. Introduction to Food Fortification 

10. Health Benefits and Nutritional Impacts 

11. Chemical Analysis Methods for Fortified Foods 

 



 

 

 

CONTENT 

1. Innovations in Food Fortification Technologies - Aascharya Srivastav,                   

Dr. Nikita Wadhawan ........................................................................................... 1 

1.1 Introduction: ................................................................................................... 1 
1.2 Nanoencapsulation: ........................................................................................ 2 
1.3 Double Fortification: ...................................................................................... 3 
1.4 Biofortification: .............................................................................................. 3 
1.5 Encapsulated Micronutrients: .......................................................................... 4 
1.6 Conclusion: .................................................................................................... 4 
1.7 References: ..................................................................................................... 5 

2. Nutritional Impact and Public Health Implication - Neeta P. Chaudhari ..... 7 

2.1 Introduction: ................................................................................................... 7 
2.2 Macronutrients and Micronutrients: ................................................................ 8 
2.3 Nutrient Deficiencies and Excesses: ................................................................ 9 

3. Health Benefits and Nutritional Impact - Neeta P. Chaudhari .................... 11 

3.1 Introduction: ................................................................................................. 11 
3.2 Macronutrients and Micronutrients: .............................................................. 11 

4. Nutritional Impact and Public Health Implication - Ajit D. Gaikwad ......... 15 

4.2 Bio Fortification: .......................................................................................... 19 
4.3 Summary: ..................................................................................................... 19 
4.4 References: ................................................................................................... 20 

5. Food Fortification: Innovation to Nutrient Enrichment - Mrs. Enoo PP Singh, 

Dr. Navita Pareek .............................................................................................. 22 

5.1 Introduction: ................................................................................................. 23 
5.2 Need of Food Fortification: ........................................................................... 24 
5.3 Considerations for Planning a Food Fortification Intervention: ..................... 25 
5.4 Types of Food Fortification: ......................................................................... 26 
5.5 Technologies in Food Fortification: .............................................................. 27 
5.6 Advantages and Limitations of Food Fortification: ....................................... 28 
5.7 References: ................................................................................................... 29 

6. Food Fortification-Concept and Reason - Dr. Neetu Singh .......................... 32 

6.1 Introduction: ................................................................................................. 32 



 

 

6.2 Basic Principles About Food Fortification: ....................................................34 
6.3 Fortified Foods Offer Several Advantages: ....................................................38 
6.4 Limits of Fortified Foods: ..............................................................................39 
6.5 Advantages of Food Fortification: .................................................................41 
6.6 Indian Scenario:.............................................................................................42 
6.7 Negative Effects of Food Fortification: ..........................................................42 
6.8 Path Ahead: ...................................................................................................43 
6.9 References: ....................................................................................................44 

7. Applications of Agro-Wastes Based Edible Films and Coatings to Improve 

the Shelf Life of Fortified Foods - Nidhi Singh, Shashi Soni, Uroosa Noor,            

Dr. Ena Gupta .....................................................................................................45 

7.1 Introduction: ..................................................................................................46 
7.2 Functional Properties of Edible Films: ...........................................................47 

7.2.1 Physical properties: ........................................................................47 
7.2.2 Antioxidative properties: .................................................................48 

7.3 Preparation of Edible Films and Coating:.......................................................48 
7.3.1 Solvent casting method: ..................................................................49 
7.3.2 Melt Extrusion method: ...................................................................49 

7.4 Types of Edible Film and Coatings: ...............................................................50 
7.4.1 Pectin based edible films: ................................................................50 
7.4.2 Lipid based edible films: .................................................................51 
7.4.3 Essential oils-based films: ...............................................................51 

7.5 Fortification of Edible Films Through Agro-Waste Residue: .........................52 
7.5.1 Incorporation of Bioactive Compounds for Edible Film Fortification:

 ................................................................................................................52 
7.5.2 Incorporation of Moringa Oleifera Leaf Extract in The Papaya Edible 

Film:........................................................................................................54 
7.5.3 Incorporation of Mushroom Waste in Chitosan Based Edible Films:

 ................................................................................................................54 
7.5.4 Incorporation of Orange Peel Powder in The Edible Film: ...............55 
7.5.5 Incorporation of Date Palm Fruit Waste in The Edible Film: ...........55 

7.6 Health Effects: ...............................................................................................55 
7.7 Conclusion: ...................................................................................................56 
7.8 References: ....................................................................................................56 

8. Chemical Analysis Methods for Fortified Foods -                                                        

Ayilam Viswanathan Rajalakshmi .......................................................................60 

8.1 Fortified Foods: .............................................................................................60 
8.2 Articles and Fortificants: ...............................................................................60 

8.2.1 Process of Fortification Double Fortified Salt: .................................61 
8.2.2 Fortified Rice Kernel: .....................................................................61 
8.2.3 Fortified Wheat Flour: .....................................................................61 
8.2.4 Fortified Milk: ................................................................................61 



 

 

8.2.5 Fortified Oil: .............................................................................................. 61 
8.3 Determination of Fortified Foods: ................................................................. 61 

8.3.1 Method for Determination of Iron in Fortified Rice: ....................... 62 
8.3.2 Method for Determination of Folic Acid (Vitamin B9) in Fortified 

Rice: ....................................................................................................... 62 
8.3.3 Method for Determination of Cyanocobalamin (Vitamin B12) in 

Fortified Rice: ......................................................................................... 63 
8.3.4 Determination of Folic Acid (Vitamin B9) in Wheat Flour: ............ 63 
8.3.5 Method for Determination of Zinc in Fortified Wheat & Rice Flour 

Using ICP-MS: ....................................................................................... 63 
8.4 References: ................................................................................................... 69 

9. Introduction to Food Fortification - Dr. Manish Kumar, Dr. Preetismita Borah, 

Kashyap Komal, Ayush Kumar Singh ................................................................. 70 

9.1 Introduction: ................................................................................................. 70 
9.2 Different Types of Food Fortification: .......................................................... 72 

9.2.1 Commercial Fortification ............................................................... 72 
9.2.2 Home Fortification: ........................................................................ 74 
9.2.3 Bio-Fortification: ........................................................................... 75 

9.3 Nutrients: ...................................................................................................... 76 
9.4 Fortification Processes: ................................................................................. 78 
9.5 Positive Aspects of Fortification: .................................................................. 80 
9.6 Negative Aspects of Fortification:................................................................. 81 
9.7 Future Directions for Food and Nutrition Fortification: ................................. 82 
9.8 Conclusions: ................................................................................................. 83 
9.9 References: ................................................................................................... 84 

10. Health Benefits and Nutritional Impacts - Karolin A................................. 89 

10.1 Introduction: ............................................................................................... 89 
10.2 Nutrition: .................................................................................................... 89 
10.3 Healthy Diet: .............................................................................................. 90 

10.3.1 Nutri Foods: ................................................................................. 91 
10.3.2 Fortified Foods: ............................................................................ 92 

10.4 Impact of Healthy foods and Nutrients: ....................................................... 92 
10.5 Health Benefits of Fortified Foods: ............................................................. 95 

10.5.1 Restriction for Fortified Foods: .................................................... 96 
10.6 Conclusion: ................................................................................................ 97 
10.7 Reference: .................................................................................................. 97 

11. Chemical Analysis Methods for Fortified Foods - Dr. Manish Kumar,                     

Dr. Preetismita Borah, Ayush Kumar Singh, Kashyap Komal ............................. 98 

11.1 Introduction: ............................................................................................... 99 
11.2 Methods of Sample Preparation: ............................................................... 101 

11.2.1 Homogenization: ........................................................................ 101 



 

 

11.2.2 Digestion: ................................................................................... 101 
11.2.3 Extraction: .................................................................................. 102 
11.2.4 Dilution: ...................................................................................... 102 

11.3 Analytical Techniques: .............................................................................. 103 
11.3.1 Spectrophotometry: ..................................................................... 104 
11.3.2 Chromatography: ........................................................................ 104 
11.3.3 Mass Spectrometry: ..................................................................... 104 

11.4 Electrochemical Methods: ......................................................................... 106 
11.5 Fortified Foods and Chemical Analysis: .................................................... 108 
11.6 Conclusions: .............................................................................................. 109 
11.7 References: ................................................................................................ 110 

 



 

 


