CONTENTS

CH,?\\E)TER TITLE PﬁgE

List of Tables
List of Figures
List of Plates
List of Abbreviations

1. INTRODUCTION 1

2. REVIEW OF LITERATURE 11-34
2.1. Global scenario  and importance  of  used 12

cereals/millets, legumes and oil seeds
2.2 Concept of complementary food mixes 17
2.2.1. Complementary foods and feeding 17
2.2.2. Processing techniques used in complementary foods 18
2.2.3. Nutritional analysis of complementary foods 20
2.2.4. Functional properties of complementary foods 22
2.2.5. Storage stability of complementary foods 23
2.3. Concept, definition and historical perspective of 25
probiotics
2.3.1. Health benefits of probiotics 25
2.3.2. Probiotic strains 28
2.3.3 Probiotic strains inoculated complementary food mixes 30
2.4. Research studies on probiotification 31
2.4.1. Evaluation of antidiarrhoeal activity by supplementing 31
probiotic through animal studies

2.5. Validity of yardsticks used in present investigation 33
2.5.1. Freeze drying 33
2.5.2. Sensory evaluation 34

viii



CH,?\\IIZTER TITLE PQSE
3 METHODOLOGY 36-68
PHASE |
3.1 Sample collection 40
3.1.1. Procurement of raw materials 40
3.1.2. Processing of raw materials 42
3.1.3. Development of the amylase rich flour 47
PHASE Il
3.2 Determination of nutritional characteristics of raw 48
ingredients.
3.2.1 Proximate analysis of raw ingredients 49
3.2.2 Mineral composition of raw ingredients 49
3.2.3 Estimation of phytochemical components of raw 49
ingredients
PHASE Il
3.3. Formulation and standardization of complementary 49
food mixes
3.3.1 Formulations of complementary food mixes 49
3.3.2 Calculation of Energy Density (ED) value of the 50
formulations
PHASE IV
3.4. Probiotification of complementary food mixes 51
3.4.1 Location of study 51
3.4.2 Procurement of bacterial cultures 51
3.4.3 Storage of bacterial cultures 51
3.4.4 Selection of Media 51
3.4.5 Retrieval of NDRI - NCDC Cultures 52
3.4.6 Culturing the bacteria 52
3.4.7 Morphological and biochemical characterization of 52

bacterial cultures




CHAPTER PAGE
NO TITLE NO

3.4.8 In vitro probiotic assays 52

3.4.9. Standard stock solution to estimate the accurate 52
bacterial count

3.4.10. Preparation of pure culture of probiotic strains prior to 53
inoculation.

3.4.11. Preparation of Inoculums 53

3.4.12. Fermentation/Probiotification of complementary food 54
mixes by inoculation of bacterial cultures.

3.4.13. Freeze Drying 55

3.4.14. Revival studies 56

PHASE V

3.5 Sensory evaluation of probiotic complementary food 56
mixes

3.6 Analysis of Physical and Nutritional Composition of 58
probiotic complementary food mixes

3.6.1 Physical evaluation of probiotic complementary food 58
mixes.

3.6.2. Nutritional evaluation of probiotic complementary food 58
mixes.

3.6.3. Estimation of Free Radical Scavenging Activity (RSA) 59
of probiotic complementary food mixes.

3.6.4 Estimation of  qualitative and guantitative 59
phytochemical components of probiotic
complementary food mixes

PHASE VI 59
3.7 Assessment of functional efficacy of probiotic 60
complementary food mixes through in-vivo animal

studies.

3.7.1. Efficacy of probiotic complementary food mixes on the 61

castor oil induced diarrhoeal Wistar strain albino rats




CHAPTER PAGE
NO TITLE NO
3.7.2. Gastrointestinal viability of probiotic complementary 61
food mix through fecal microbial count
3.7.3. In vivo protein quality assessment of complementary 61
food mixes by using net protein ratio bioassay
3.7.4. Food conversion efficiency in albino rats 64
3.7.5. Biochemical parameters 64
3.8. Shelf life studies of the developed probiotic 65
complementary food mixes.
3.9. Data collection and statistical analysis 66
4. PHASE |
4.1. Nutrient composition of functional ingredients used for 71
formulation of complementary food mixes
4.1.1. Pre and post effect of processing on the proximate 71
principle composition of raw ingredients used for
formulation of complementary food mixes
4.1.2. Impact of malting on the nutrient composition of 78
Wheat (Triticum aestivum) flour.
4.1.3. Mineral composition of the raw ingredients used in the 80
formulations
4.1.4. Phytonutrient content of raw ingredients used in the 83
formulation of mixes
PHASE I
4.2. Formulation and standardization of complementary 84
food mixes
PHASE llI
4.3. Probiotification of complementary food mixes 86
4.3.1. Morphological and biochemical characterization of 86
bacterial cultures
4.3.2. Microbiological outcome of test samples before and 88

after freeze drying

Xi



CHAPTER PAGE
NO TITLE NO
4.3.3. Resistance to gastric acidity of Probiotic 90
Complementary food mixes at different pH values at
different exposure time
4.3.4 Bile acid resistance of the Probiotic Complementary 92
food mixes at different concentrations of bile
4.3.5. Activity of antibiotics on common enteropathogens 93
4.3.6. Activity of probiotic complementary food mixes on 95
common enteropathogens
PHASE IV
4.4. Physicochemical potentials ofprobiotic complementary 99
food mixes
4.4.1 Physical characteristics of developed probiotic 99
complementary food mixes
4.4.2. Viscosity profile of the probiotic complementary 103
food mixes
4.4.3. Texture profile of probiotic complementary food 106
mixes
4.4.4. Proximate  composition of the  probiotic 107
complementary food mixes
4.4.5. Mineral composition of the probiotic complementary 113
food mixes
4.4.6 Free Radical Scavenging Activity (RSA) of the 118
probiotic complementary food mixes
4.4.7. Qualitative and Quantitative phytochemical profile of 120
probiotic complementary food mixes
4.4.8. In vitro protein and starch digestibility of the 122
probiotic complementary food mixes
PHASE V
4.5. Acceptability trials of the probiotic complementary food 126

mixes

Xii



CHAPTER
NO

TITLE

PAGE
NO

4.6.Assessment of functional efficacy of probiotic

complementary food mixes through in-vivo animal
studies.

4.6.1. Efficacy of probiotic complementary food mixes on the
castor oil induced diarrhoeal Wistar strain albino rats

4.6.2. Impact of feeding probiotic complementary food mixes
on the gut microflora of Wistar albino rats.

4.6.3.In vivo protein quality assessment of developed
probiotic complementary food mixes

4.6.4.Food Conversion Efficiency (FCE) in Wistar strain
albino rats

4.6.5.Blood glucose levels and total protein of Wistar albino
ratsfed with probiotic complementary food mix

PHASE VI

4.7.Shelf life studies of the developed probiotic

4.8.

complementary food mixes

4.7.1. Free fatty acid content of developed probiotic
complementary food mixes on storage

4.7.2. Peroxide values of developed probiotic
complementary food mixes on storage

4.7.3. Viable cell count of probiotic complementary food
mixes CFM | and CFM Il on storage

4.7.4. Fungal count of probiotic complementary food mixes
CFM I and CFM Il on storage

4.7.5. Effect of metallized polyethylene packaging on
moisture content of complementary food mixes

Cost estimation of the developed probiotic
complementary food mixes in comparison to the
commercial formula

129

129

131

134

137

140

140

140

141

143

145

146

148

Xiii



CH/?\\IIZTER TITLE PQSE
5. SUMMARY AND CONCLUSION 150
BIBLIOGRAPHY 162
APPENDENCES 200

PUBLICATIONS

PLAGIARISM REPORT

Xiv



