JAMAL MOHAMED COLLEGE

DEPARTMENT OF NUTRITION AND DIETETICS

M.Sc., NUTRITION AND DIETETICS (2011-2012)
	   Sem
	Subject code
	Course


	Subject Title


	Hrs week


	Credit
	Int.

Mark
	Ext.

Mark
	Mark



	I


	11PND 1401
	Core-I
	Applied Physiology
	6
	4
	25
	75
	100

	
	11 PND1402
	Core-II
	Clinical Nutrition 
	6
	4
	25
	75
	100

	
	11PND1403
	Core-III
	Advanced Dietetics-I  
	6
	4
	25
	75
	100

	
	11PND1404:P
	Core-IV
	Techniques in Clinical Nutrition Practical
	6
	4
	40
	60
	100

	
	11PND1405
	Core-V
	Macro Nutrients
	6
	4
	25
	75
	100

	
	
	
	                                            Total
	30
	20
	140
	360
	500

	II
	11PND2406
	Core-VI
	Advanced Dietetics-II
	6
	5
	25
	75
	100

	
	11PND2407:P
	Core-VII(a)
	Dietetics Practical 
	6
	3
	20
	30
	50

	
	11PND2407:I
	Core-VII(b)
	 Dietetics Internship
	4(wks)
	4
	-
	-
	  50

	
	11PND2408
	Core-VIII
	Nutrition for growth and development
	6
	5
	25
	75
	100

	
	11PND2409
	Core-IX
	Advanced Food Science
	6
	5
	25
	75
	100

	
	11PND2410
	Core-X
	Micro Nutrients
	6
	4
	25
	75
	100

	
	
	
	                                           Total
	30
	26
	140
	360
	500

	III
	11PND3411
	Core-XI
	Research Methodology 
	6
	5
	25
	75
	100

	
	11PND3412:P
	Core-XII
	Techniques in Food Analysis Practical 
	6
	4
	40
	60
	100

	
	11PND3413
	Core-XIII
	Food Microbiology
	6
	5
	25
	75
	100

	
	11PND3501
	Core Based Elective I
	Food Processing
	6
	4
	25
	75
	100

	
	11PND3502
	Core Based Elective II
	Functional Foods and Nutraceuticals
	6
	4
	25
	75
	100

	
	
	
	                                           Total
	30
	22
	140
	360
	500

	IV
	11PND4414
	Core XIV
	Public Health Nutrition
	6
	5
	25
	75
	100

	
	11PND4415:P
	Core XV
	Application of Computer in Nutrition and Dietetics Practical
	6
	4
	40
	60
	100

	
	11PND4503
	Core Based Elective III
	Sensory Evaluation and Quality Control
	6
	4
	25
	75
	100

	
	11PND4504
	Core Based Elective IV
	Nutrition and Physical Fitness
	6
	4
	25
	75
	100

	
	11PND48
	Project work
	Project work
	6
	5
	-
	-
	100

	
	
	
	                                              Total            
	30
	23
	115
	285
	500

	                                                                                            Grand Total            

                                                                                                       
	120
	90
	535
	1465
	2000


Signature of HOD                 Signature of Dean of  Science             Signature of Principal       
SEMESTER-
I




                       Code: 11PND 1401
                                                 CORE COURSE –I
                                             APPLIED PHYSIOLOGY                    Hrs per week: 6

Objectives:

To enable the students to

 1. Learn the physiological conditions related to nutrition
 2. Understand the recent advances in applied physiology

UNIT I 
Cells-Tissue-Definition, structure, Types
Immunity- Definition, Types.

Blood -Composition, functions, erythropoiesis, Blood group (Antigen, anti body) ESR(Erythrocyte Sedimentation Rate), Blood Volume, TC (Total count). DC (Differential count)

UNIT II

Heart-Structure, function, origin and conduction of heart beat, ECG, Blood Pressure, cardiac cycle

Kidney-Structure, functions, nephron-structure and function, formation of urine, voiding of urine, acid base balance

Skin- Structure  of skin and sweat glands, regulation of body temperature.
UNIT III

Digestive system-Anatomy and function of GI tract, movement of intestine, physiology of digestion
Respiratory system -structure and function of  respiratory organ, tidal volume, gaseous exchange, chloride shift, respiratory volume, muscles involved in respiration. 

UNIT IV

Hormones –Location-classification-functions impact on hypo, hyper secretion

Reproduction-Oogenesis, Menstrual cycle, pregnancy, conception, Implantation, lactation -hormones involved,. Spermatogenesis

UNIT V

Nervous system- Structure and Functions of nerves, Brain.

Special Senses- Physiology and defects of sense organs -Eye,Ear, Nose and Tongue.

REFERENCES:

1. Ganong, W.F.,Review of Medical Physiology, 12th Edition, Lange Medical

   Publication, 1986.
2. Guyton, A.G. and Hall, J.B., Text Book of Medical Physiology, 9th Edition,

   W.B. Sanders Company, Prism Books (Pvt.) Ltd., Bangalore, 1996.
3. Wilson, K.J.W and Waugh, A.,  Ross and Wilson Anatomy and Physiology

   in Heath and Illness 8th Edition, Churchill Livingstone, 1996.
4. Jain, A.K.,Textbook of Physiology. Vol.I and II. Avichal Publishing Co., New

   Delhi.
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          Code: 11 PND1402
                                                 CORE COURSE – II
                                              CLINICAL NUTRITION                 Hrs per week: 6
Objectives
To enable the students to

 1. Understand the biochemical and physiological changes in diseases.

 2. Analyze the significance of biochemical findings.

UNIT I

 Disorders of carbohydrate metabolism

 Disorders associated with hyperglycemia, hypoglycemia, glycosylated hemoglobin and reducing sugars in the urine. Estimation of serum glucose concentration - chemical methods and enzymatic methods. Urine glucose concentration, ketone bodies in urine, identification of reducing sugars in urine- principles . Biochemical changes in diabetes mellitus. 

UNIT II

Disorders of lipid metabolism 
Serum total cholesterol, triglyceride and lipoproteins, phospholipids, glycolipids, plasma lipids in various diseases - Atherosclerosis, hypertension, hypolipidemia, ketosis. Factors associated with development of heart diseases. Plasma lipoprotein levels in various diseases. Chemical and enzymatic estimations of cholesterol and other lipids – principles. Biochemical changes in atherosclerosis & fatty liver. 

UNIT III

Disorders of protein metabolism
Clinical significance of protein concentration in blood, cerebrospinal fluid, and other body fluids- urine, lymph.. Nitrogen metabolism with reference to urea, uric acid, creatinine, creatine. Estimation of protein body fluids (principles). 
UNIT IV
Organ function test 

Liver-alanine amino transferase, alkaline phosphatase, bilirubin, albumin, prothrombin time. kidney function test- Creatinine, Creatinine, urea clearance test, thyroid , pancreatic and gastric function test

UNIT V

Instrumental Analysis
Principles involved in estimating calorimetry, chromatography, flame photometry, electrophoresis, ion selective electrodes, radioimmunoassay, ELISA test. 

REFERENCES:

1.Mukergee, K.L, Medical Laboratory technology, Tata MaGraw Hill Publishing  

  Company, Co-Ltd, New Delhi.

2. Chatergee, M.N and Shinde R, Texrbook of Medical Biochemistry, Jay Pee Brothers   Medical Publishing Pvt Ltd, New Delhi.

3.Lehinger A L, Nelson DC and Cox MM, Principles of biochemistry, CBS        Publishers     and distributors, Jain Bhavan, Bhala Natu Nagar.
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          Code: 11PND1403
                                                 CORE COURSE – III

                                           ADVANCED DIETETICS I                 Hrs per week: 6

Objectives 
To enable the students to

1. Understand the physiology, metabolism and special requirements of critically ill.
2. Know the effect of various diseases on nutritional status.

3. Learn recent concepts in dietary management of recent concepts.
UNIT I 
Role of dietitian in hospital and community

Education and personal qualifications, professional ethics and obligations. Educating the patient, diet clinics and follow up. Psychology of feeding the patient, problems of feeding children, assessment of patient’s needs.
UNIT II 
Principles of nutritional care, types of hospital diets

Hospital diets-Regular diet, light diet, soft diet, full liquid diet, clear liquid diet and tube feeding. Nutrition support techniques- Enteral and parental feeding-composition, monitoring, advantages and complications. Transitional feeding.

UNIT III 
Gastrointestinal disorders
Oesophagitis, cancer of oral cavity, ulcer, indigestion, gastritis, carcinoma of the stomach, gastric surgery and dumping syndrome. Diarrhoea, constipation, flatulence, celiac disease, tropical sprue, steatorrhoea. Irritable bowel disease (IBD) – Crohn’s disease, ulcerative colitis, Irritable bowel syndrome (IBS), diverticulitis, colitis and colon cancer.
UNIT IV 
Liver, gall bladder and pancreas disorders
Ecological factors: Dietary regimen in cirrhosis, hepatitis, hepatic coma, fatty liver, cholecystitis, cholelithiasis and pancreatitis
Renal disordersContributory factors and dietary modification- acute and chronic glomerulonephritis, nephrosis, nephrosclerosis and nephrolithiasis. Dialysis 
UNIT V 
Febrileconditions 
Acute,chronic,recurrent fevers, typhoid, rheumatic fever, tuberculosis,malaria,,dengue   fever,
Metabolic disorders- Hypothyroidism, hyperthyroidism, gout, phenylketonuria and lactose intolerance.

Food allergy-Definition, common food allergens, types, tests, treatment for allergy
Metabolic stress-Burns, sepsis and trauma. Surgical conditions- physiological response, metabolic consequences, stages of convalescence, pre and post operative diets
REFERENCES
1.Antia FP, Clinical Dietetics and Nutrition, Oxford University Press, New Delhi, 4th edition, 1997.

2. Davidson, Pasmore P and Break LP, Human Nutrition and Dietetics, English language book society, Livingstone, 1986.

3.Robinson, normal and Therapeutic Nutrition, Oxford & LBM Publishing,Calcutta,Bombay, 17th edition, 1990.

4. Garrow.JS & James W.P.T, Human Nutrition and Dietetics,Church Hill Living Stone, 1993.

5. Mahan.L.K and Stump SE, Krause’s Food, Nutrition and Diet Therapy, WB Saunders Company, 10th edition, 2001

SEMESTER-
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                  Code: 11PND1404:P
                                              CORE COURSE – IV

                           TECHNIQUES IN CLINICAL NUTRITION                  

                                                      PRACTICAL                               Hrs per week: 6
1. Quantitative analysis of blood for

      a. Glucose

      b.Cholesterol
      c. Haemoglobin (cyanmeth haemoglobin method)
      d.Serum A/G ratio and total protein

      e. Serum phospholipids

2. Quantitative Analysis of Urine

      a. Creatinine

      b.Urea

      c.Calcium

      d.Phosphorus

      e. Vitamin C
SEMESTER-
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          Code: 11PND1405
                                         CORE COURSE – V

                                        MACRO NUTRIENTS                         Hrs per week: 6

Objectives
To enable the students to 
1. Obtain depth on the study of major nutrients and

2. Develop competence for undertaking nutritional investigations.
3. Understand the role and metabolism of macronutrients.

 UNIT I 
Carbohydrates 

Occurrence and physiological functions, Review of metabolism of carbohydrates (Glycogenesis, Glycogenolysis, Glycolysis, Citric Acid cycle, Hexose Monophosphate Shunt), hormonal regulation of blood glucose, role of carbohydrate in dental caries. Role of dietary fiber in health and disease (lipid metabolism, colon function, blood glucose level and GI tract functions), disadvantages of dietaryfibre
UNIT II 

Lipids
Classification and Functions, Review of metabolism of Lipid (Oxidation of fatty acids –theories, (-Oxidation Cycle, Ketosis, Ketogenesis, Ketolysis), Concepts of visible and

invisible fats, EFA, SFA, MUFA, PUFA-sources and physiological functions. Role of

lipoproteins and cholesterol, triglycerides in health and disease.
                                                            UNIT III

Proteins and Aminoacids
Classification and Functions, Review of metabolism of Protein(Oxidative Demination, Transamination, Decarboxylation, Transmethylation, Krebs Urea Cycle) Concepts of essential and non-essential amino acids -their role in growth and development. Amino acid balance, imbalance and toxicity, nitrogen balance concept. Methods of evaluating proteinquality. 
UNIT IV
Energy

Components of energy expenditure-physical activity, basal metabolism, thermiceffect of food.Energy expended in Physical Activity.Methods of estimation of calorific value of food and energy-direct and indirect. BMR- definition and factors affecting BMR. Energy requirements.Controlof food intake. Metabolic consequences of starvation, undernutrition, calculation of energy requirements.
                                                       UNIT V

 Water

 Distribution and functions of water, water balance- Maintenance and determination  

 physiological variations in the intake and output of water Hormones, water retention and depletion- requirement

REFERENCES:

1. Gopalan.C.,Nutrient requirements and Recommended Dietary Allwances for Indians,ICMR,National Institute of Nutrition,Hyderabad,2002.

2. Gopalan.C., Dietary guidelines for Indians,ICMR,National Institute of Nutrition, Hyderabad,2003.

3. Swaminathan,M.Advanced Text Book on Food Science and Nutrition,Vol:2,Second edition,Reprinted,Bangalore Printing and Publishing Co Inc,Bangalore,2003.

4.Krause,M.V and Hunsher,M.A, Food,Nutrition and Diet Therapy,11th edition,W.B.Saunders company,Philadelphia,London,2004.

5.Srilakshmi,B,Nutrition Science,New Age International (Pvt)Ltd,New Delhi,2007.

6.Mahan.L.K and Stump.S.E , Krause’s Food, Nutrition and Diet Therapy, W.B Saunders Company, USA.

7.Nix.S, William’s Basic Nutrition and Diet Therapy, Mosby, India.

8.Bamji, MS, Rao,MP; Reddy.V, “Textbook of human Nutrition”, Oxford and IBH Publishing Co, New Delhi.
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          Code: 11PND2406 
                                         CORE COURSE – VI
                                     ADVANCED DIETETICS II                       Hrs per week: 6

Objectives
To enable the students to
1. Gain knowledge about the principles of diet therapy and different therapeutic diets 

2. Develop aptitude for taking up dietetics as a profession.

UNIT I 
Stress 
Definition, types, psychosomatic disorders due to stress and functional adjustment/the biological effects of stress on various systems-brain, cardiovascular system, respiratory system, non-vital organs and immune system- in brief. Stress enhancing food, antistress foods and nutrients. Dietary guidelines for the management of stress.

UNIT II
 Nutrition for weight management
Components of body weight and regulation of body weight.Obesity-assesment,types,causes and complications. Weight reduction techniques-dietary management,surgical management,lifestyle modification,Under weight-causes,complications and dietary management.
UNIT III
 Diabetes mellitus

Classification, symptoms, diagnosis, causes and complications. Management of diabetes-dietary management,artificial sweetners,diet and insulin and lifestyle management. Gestational diabetes – causes, complications and dietary management.

UNIT IV
Cardiovascular diseases

Riskfactors, Blood lipids-Classification, assesmemt, dyslipidemia and hypercholestrolemia, Atherosclerosis-disease progression, causes, symptoms and clinical findings. Management-dietary and lifestyle. Dietary management in angina pectoris, myocardial infarction and cardiac failure. Hypertension-classification, causes, complications and dietary management

UNIT V 
Cancer

Classification, development of cancer, risk factors-environmental, hereditary & nutritional factors. Nutritional effects of cancer – cachexia, energy metabolism,substrate metabolism and abnormalities in metabolism.Nutritional effects of cancer therapy-chemotherapy ,radiation therapy, surgery, Immuno therapy, and marrow transplantation. Nutritional problems of cancer therapy-dietary management. Role of food in the prevention of cancer.

REFERENCES:
1.Mohan,L.K. and Shump,S.E.Krause’s Food Nutrition&Diet therapy,W.B.Sauders Company,XII edition,2001.

2. Shills,E.m.,Olson,S.J. and Shiks,M.C. Modern Nutrition in health and disease,Lea and Febringer,Philadelphia,8thedition,1994

3. Srilakshmi,B.Dietetics, New Age International(P)Ltd,Chennai,2006.
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      Code: 11PND2407:P
                                         CORE COURSE – VII (a)
                                      DIETETICS PRACTICAL                       Hrs per week: 6

Planning and Preparation of

1. Hospital Diets- regular diet, soft diet, full fluid diet 

2. Diet in Gastro intestinal Disorders- Peptic ulcer,  diarrhoea, constipation, 

3. Diet in liver,gall bladder and pancreas disorders

   Cirrhosis, hepatitis, cholelithiasis and pancreatitis.

4.Diet in renal disorders-Glomerulonephritis,nephrosis,Acute and chronic renal failure,  

    nephrolithiasis 

5. Diet in febrile conditions-Acute & chronic
6. Diet for obesity and underweight.

7. Diet for diabetes mellitus IDDM,NIDDM

8. Diet for cardiovascular diseases – atherosclerosis, coronary heart disease, and hypertension.

9. Diet for cancer.
      CORE COURSE – VII (b)           Code: 11PND2407:I

                               DIETETICS  INTERNSHIP                 4 weeks
In a teaching hospitals for 4- 6 weeks
a. Visit to different wards to observe patients requiring  special diets.

b.Experience in calculating and planning any six modified diets.

c.Supervising and handling the food preparation and service in the dietary department  of the hospital.

d. Case study-Selecting and observing one patients requiring a therapeutic diet in relation to 
· Patients diet history ,income,occupation,food habits and social factors

· Calculating the diet according to medical prescription

· Accompanying the doctor while visiting the patients

· Use of computer in diet planning

· Counseling and patient education.

SEMESTER-
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          Code: 11PND2408
                                                 CORE COURSE – VIII

                                    NUTRITION FOR GROWTH AND 

                                                      DEVELOPMENT                      Hrs per week: 6

Objectives:
To enable the students to
1. Get acquainted with growth and development changes from conception

    till adolescence.

2. Understand the inter-relationship between nutrition and growth and development

    during life cycle.

3. Understand the role of nutrition in vulnerable groups & special

   group of society.

UNIT I

 Nutrition in Pregnancy

 Importance of nutrition prior to (pre maternal period) and during pregnancy (pre natal period), Effect of undernutrition on  Maternal and Child Health – Short term and Long term.Intra-uterine growth retardation (IUGR), Nutritional requirements during pregnancy, complications of pregnancy and management. 
UNIT II

Nutrition in Lactation

.Physiology and endocrinology of lactation - synthesis of milk components,let down reflex, role of hormones, lactational amenorrhea, effect of breast feeding on maternal health. Feeding problems due to - sore nipples, engorged breast, inverted nipples, lactogouges, Nutrient need and dietary modification.

UNIT III
Nutrition in Infancy
Growth and development.Nutritional requirements during infancy. Breast feeding - Reasons for encouraging breast feeding. Artificial feeding - Comparative composition of human & bovine milk.Weaning and supplementary feeding.Feeding of  low birth weight and pre-term babies; formula feeding; Weaning- Need and food selection, 
UNIT IV 
Nutrition in preschool and school children
Growth and development, Nutritional requirements. Food behaviour - food habits, meal pattern and dietary modifications, supplementary foods, malnutrition,

Nutrition in school children- Growth and development, Nutritional requirements,factors influencing nutritional status, packed lunch, establishing healthy eating habits, nutritional problems.
 Nutrition in Adolescents

Physical changes during adolescence.Nutritional requirements.Food behaviour - food habits and dietary practices.Nutritional problems. Adolescent pregnancy.
UNIT V 
Nutrition in adulthood

Reference man and woman,  basis for nutritional requirements, nutrition and work efficiency.

Geriatric Nutrition The ageing process - Physiological, biochemical and body composition changes. Socio-psychological aspects of ageing - Special problems of elderly .Nutritional requirements of the elderly & dietary management to meet nutritional
needs.

REFERENCES:
1. Ghosh, S. (1992): The Feeding and care of Infants and Young Children,

    VHAI, 6th Ed., New Delhi.

2. WHO (1978): A Growth Chart for International Use in Maternal and Child

    Health Care, Geneva.

3. Swaminathan, M. (1985): Essentials of Food and Nutrition, Vols. I and II.

    Ganesh & Co. Madras.

4. Gopalan.CIndian Council of Medical Research of Medical Research (1989):    

     RecommendedDietary Intakes for Indians.

5. Gopalan, C (Ed.), (1993): Recent Trends in Nutrition, Oxford University Press.

6. Sachdeva, H.P.S., Chaudhary, P. (1994): Nutrition in Children. Developing

   Country Concerns, Dept. of Pediatrics, Maulana Azad Medical College,New Delhi.
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          Code: 11PND2409
                                                 CORE COURSE – IX
                                     ADVANCED FOOD SCIENCE                  Hrs per week: 6
Objectives:

To enable the students to
1 Understand the nutritive value of foods.

2. Understand the principles of cooking.

3. Study the effect of cooking on composition.

                                                             UNIT-I
Colloids and Emulsions:

(a) Colloids-sols,gels-definition,characteristies,properties-physical and chemical,leses,factors influencing and factors affecting their formation

(b) Emulsions-definition,characteristics,types,properties-physical and chemical,emulsigying agents and uses

(c) Foams-definition,characteristics,types,properties-physical and chemical and uses,factors affecting foam stability

                                                            UNIT-II

Cereals and pulses:-

(a) (i) Starch-sources,Gelatinzation,retrogradation,gelation,Dextrination
            (ii) Gluten-formation factors affecting their formation

(b) Pulses-Toxicity in pulses-Lathyrosim,flavism

(c) Leaving agents arol fermentation-definition,properties,types and uses

                                                         UNIT-III

Fats and sugar:

(a) Fats-Rancidity-Types,Hydrogenation,winterization,Iodine number,saponification value
(b) Sugar-Stages of sugar Artificial sweetness crystallization and caramelisation

                                                        UNIT-IV

Fruits and vegetables:

(a) Fruits-Enzymatic browing,pigment,acids and flavours

(b) Vegetables-pigments-classifications,tannins,effect of heat and acid

                                                      UNIT-V

Animal  Foods and Beverages

(a) Egg-Coagulation and denaturation

(b) Fleshy foods-Post mortum changes,changes during cooking and spoilage with reference to meat,fish and poultry
(c) Beverages-Milk-Non-enzyymatic browning,effect of heat,types of milk and milk products,pasterurization,carbonated,fermented beverages types and their processing
REFERENCE:

1.Potter, N. Hotchkiss, H.J, Food Science, 5thedition, CBS publishers and distributors, New Delhi, 1996.

2. Srilakshmi, B, Food Science, New Age International Pvt. Ltd., Chennai, 2006

3. Beckhan. C.G & Graves.H.J, Foundations of food preparations, Macmillan Publishing Co, New Delhi, 1979.

4. Sumathi.M.R, Food Science, New Age international Pvt Ltd, !997.

5. Manay.N.S & Shadaksharaswamy.M, Foods-Facts & Principles, 2002, New Age International Pvt.Ltd, New Delhi.

6. M.N. Ahmed, Food Science and Nutrition, 1st Edition, Anmol Publications Pvt.

Ltd,New Delhi (2005)
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        Code: 11PND2410
                                              CORE COURSE – X
                                               MICRO NUTRIENTS                  Hrs per week: 6

Objectives:

To enable the students to

1. Gain knowledge about different micro nutrient deficiencies.

2. Obtain depth on the study of major nutrients.

UNIT I

Fat soluble vitamins

VitaminsA,D,E,K:chemistry,functions,physiologicalaction,digestion,absorption,
utilization,transport,storage,excretion,source,RDA,deficiency,diagnosis of deficiency,
toxicity,interaction of fat soluble vitamins with other nutrients.hypo and hyper vitaminosis.
UNIT II

Water soluble vitamins

Thiamine,riboflavin ,B12,folic acid ,pyridoxine,pantothenic acid,niacin,biotin,

ascorbicacid:chemistry,function,physiologicalaction,digestion,absorption,utilization,

transport,storage,excretion,sources,RDA,deficiency,dignosisofdeficiency,toxicity,interaction of fat soluble vitamins with other nutrients.
UNIT III

MacroMinerals

Calcium-distribution in the body,digestion,absorption,utilization,transport ,excretion, balance,deficiency,toxicity,sources,RDA,regulation of calcium concentration, calcium  interaction with other nutrients.

Phosphorus:distribution,concentrationinbody,digestion,absorption,utilization,transport,storage,excretion,sources,calcium phosphorus ratio.

Iron:distribution,concentrationinbody,digestion,absorption,utilization,transport,storage,excretion,sources,RDA,interaction with other nutrients, role of iron in prevention of anaemia.
UNIT IV

MicroMinerals

Iodine,fluoride,magnesium,copper,zinc,selenium,manganese,chromium,distribution in the in the human body,physiology,function,deficiency,toxicity and sources.

UNIT V

Electrolytes

Electrolyte content of fluid compartments and functions of electrolyte-sodium. potassium and chloride, absorption, transport and balance, factor affecting electrolyte balance and hydrogen ion balance. 
REFERENCES:

1. Gopalan.C.,Nutrient requirements and Recommended Dietary Allwances for Indians,ICMR,National Institute of Nutrition,Hyderabad,2002.

2. Gopalan.C., Dietary guidelines for Indians,ICMR,National Institute of Nutrition, Hyderabad,2003.

3. Swaminathan,M.Advanced Text Book on Food Science and Nutrition,Vol:2,Second edition,Reprinted,Bangalore Printing and Publishing Co Inc,Bangalore,2003.

4.Krause,M.V and Hunsher,M.A, Food,Nutrition and Diet Therapy,11th edition,W.B.Saunders company,Philadelphia,London,2004.

5.Srilakshmi,B,Nutrition Science,New Age International (Pvt)Ltd,New Delhi,2007.

6.Mahan.L.K and Stump.S.E , Krause’s Food, Nutrition and Diet Therapy, W.B Saunders Company, USA.

7.Nix.S, William’s Basic Nutrition and Diet Therapy, Mosby, India.

8.Bamji, MS, Rao,MP; Reddy.V, “Textbook of human Nutrition”, Oxford and IBH Publishing Co, New Delhi.
SEMESTER- III
                                                                    Code: 11PND3411                       
                                                 CORE COURSE XI
                                         RESEARCH METHODOLOGY                                                                                                                       

                                                                                                               Hrs per week: 6

Objectives:

To enable the students to

1. Understand the importance of research

2. Learn about the various applications of students in the research

3. Familiarize on writing the project reports

UNIT I

Meaning of Research, objectives of research, Types of Research and their application. Research Design – Qualities of good research,problems encountered by a researcher.  Sampling – Introduction, methods -Random sampling methods ( random, stratified, systematic, cluster sampling), Non-Random sampling methods( judgement, convenience, quota sampling)  sampling and non-sampling errors.

UNIT II

Methods of data collection - primary and secondary, Primary data - Questionnaire, preparation of schedules, Interview method. Secondary data - Sources of secondary data, precautions while using secondary data.

Classification of data- Classification – meaning and objectives, types of classification, formation of discrete and continuous frequency distribution, Tabulation –parts of a table, general rules of tabulation, Types of tables.
UNIT III

Representation of data – Diagrammatic and graphical representation , Significance of diagrams and graphs, general rules for constructing diagrams, Types of diagrams,

graphs of Time series, graphs of frequency distribution. 

UNIT IV
Statistical analysis
Measures of central Tendency – Mean, Median, Mode, their relative advantages and

disadvantages, Measures of dispersion- Mean deviation, standard deviation, quartile

deviation. Correlation analysis, types of correlation, regression, difference between correlation and regression. Tests of significance- large and small samples, “t” and F test, chisquare test, ANOVA technique – ANOVA table, types, one way and two way, ANOVA in research.
UNIT V

..
Report writing-layout of research report, significance of report writing, steps in report writing, types of research report, oral presentation, mechanism of report writing, precautions and essentials of writing a good research report,footnotes and bibliographical citations.
REFERENCES:

1. Kothari, C.R , Research Methodology, 2002.

2. Gupta, S.P, Statistical Methods, Sultana Chand and Sons, 31st revised edition,

    2002.

3. Devadas, R.P ,A Handbook on Methodology of Research, Sri Ramakrishna

    Vidhyalaya,Coimbatore, 1989.

4. Ramakrishnan, P , Biostatistics, Saras publication, 2001.

5. Donald, H.M.C. Burney , Research Methods, fifth edition, Thomson and

    WadsworthPublications, 2002.

6. Shanthi,P., Sophia and Bharathi , Computer oriented statistical methods/

    probability andStatistics, charulatha publications, second edition, 2000.

7.Pillai,R.S.N and Bagavathi,V , Statistics, Chand and company limited, 2001
SEMESTER-
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      Code: 11PND3412
                                                 CORE COURSE – XII
                                  TECHNIQUES IN FOOD ANALYSIS         Hrs per week: 6
                                                     PRACTICAL
1. Estimation of protein (Kjeldhal Apparatus)

2. Estimation of fat (Soxhlet Apparatus)

3. Ashing of food and preparation of ash solution
4. Estimation of Vitamins – Carotene, Ascorbic acid, Thiamine & Riboflavin.

5. Estimation of Minerals – Iron, Calcium, Phosphorus, Sodium & Potassium.

6. Determination of acid number and iodine number.

SEMESTER-
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          Code: 11PND3413
                                                 CORE COURSE –XIII
                                               FOOD MICROBIOLOGY               Hrs per week: 6
Objectives:

To enable the students to

1. Understand the common organisms associated with food borne illness

2 .To study about the microorganisms present in different food products.

3. To study about the food packaging and labeling methods.

                                                          UNIT I

Introduction to microorganism – General classification

Bacteria -Morphology, structure, growth curve and reproduction

Fungi - Classification, morphology, structure, reproduction and economic importance of   yeast.

Algae- Classification, morphology, structure, reproduction and economic importance of algae.

Virus Classification, morphology, structure and reproduction

Protozoa- Classification, morphology, structure and reproduction

                                                           UNIT II 
Cereals: Cereal - Spoilage – microorganism – preservation techniques.

Fruits: Fruit Spoilage – microrganisms – preventive measures –preservation techniques

Vegetables: Vegetable Spoilage – microrganisms – preventive measures – preservation techniques

Animal products: Spoilage – microorganism – preventive measures – preservation techniques in  Egg, Poultry, Meat and fish.

                                                           UNIT III
Fermentation – Advantages – Factors affecting – Alcoholic fermentation 

Cereal fermented products -Types – microorganism involved in cereal fermentation in  traditional foods and bakery – bio-chemical reaction – health benefits.

Fermented fruit products-Wine and Cidar

Fermented Vegetable products-Cucumber and Saeurkraut

                                                           UNITIV

Food Intoxication (Botulism and salmonella food poisoning) – Definition- microorganism –clinical condition- preventive measures
Food borne diseases – General classification food infection (Clostridium welchii food poisoning and staphylococcus food poisoning  - Definition – microorganism – clinical condition – preventive measures.
.                                                               UNIT V








Water borne diseases    

Water borne diseases – Definition – common microorganism involved in water borne diseases

Sewage treatment system – water purification techniques –oxidative lagoons ,B.O.D, C.O.D – sludge digestion –septic tank.

REFERENCES:

1. M.R.Adams and M.O.Moss (2005) Food microbiology ,New Age International (P) Ltd., Publishers, New delhi.

2. George J.Banwart (2004). Basic Food Microbiology,S.K.Jain for CBS Publishers and Distributors ,New delhi

3.W.c.Frazier ,Food microbiology, New Age International (P) Ltd., Publishers, New delhi.

4. A.S.Rao, Introduction to Microbiology,Asoke K,Ghosh,Pentice-Hall of India Pvt.,New Delhi-110 001.

5. P.D.Sharma,Microbiology,Rakesh Kumar Rastogi for rastogi Publications   “Gangotri “ shivaji road,Meerut -250 002.

6. James.M.Jay , Modern food microbiology,S.K.Jain for CBS Publishers and                            Distributors ,4596/1A,11 Darya Ganj,New Delhi- 110 002. 

       7. Michael .J.Pelczar, Jr.E.C.S.Chan,noel R.kieg, Microbiology, Tata mcgraw hill     
publishing co., New Delhi V edition, 1993.

SEMESTER-
III





          Code: 11PND3501
                                                 CORE BASED ELECTIVE I

                                            FOOD PROCESSING             Hrs per week: 6
Objectives:

1. To know about the processing methods of various food stuffs

2. To develop the knowledge of canning and related areas.

3. to train the students to become an effective entrepreneur in the field

                                                             UNIT-I








Technology of Cereals, Pulses and Oilseeds:

Rice milling – Parboiling Techniques – Byproducts of rice milling – Processed rice    foods – Roller flour milling, Wheat and Sorghum

Developments in Pulse milling (Red gram, black gram and Bengal gram) – Legume products – Extraction of oil from oilseeds, Use of oilseed meal in human foods– Storage structures – Grain protectants – Fumigation – Rodent control.

                                                           UNIT-II







Fruit and Vegetable Technology:

Fruits-Banana, Jackfruit, Mango, Vegetables-carrot, cabbage, cauliflower, tomato, Maturity standards – post harvest physiology – storage and handling of fresh produce – grading, prepackaging, waxing, refrigeration, freezing, Modified Atmospheric storage.

                                                         UNIT-III










Beverage Science and Dairy Technology

Classification, types- Alcoholic and Non-alcoholic- Natural mineral water, packaged drinking water- reverse osmosis and ozonisation. Characteristics, Soft drinks- Types- carbonated and non- carbonated. Coffee- processing, Tea types, processing– plucking, withering, curing, fermentation, drying, grading, packaging.

Milk- composition, milk quality – milk processing- milk products – concentrated milk, milk powder, cream based products, butter, ghee, cheese, fermented milk products, quality standards.

                                                              UNIT-IV










Technology of Animal Products 

Introduction to animal meat – composition and quality Characteristics of meat –animal-slaughtering Technique –muscle structure and associated tissue –Cutting and deboning Procedures –postmortem changes. 

Egg – Composition Nutritive value – Changes during storage – grading & preservation – Uses of egg – Manufacture of egg powder. Poultry - processing – quality – by products. Fish – Quality – Freezing – Processing of fish and shellfish.

                                                      UNIT-V










Packaging Technology:

Meaning – Functions of food packaging – Requirements for effective good packaging materials / containers – Types of Containers – Food packaging materials and forms – Hermetic and non –hermetic closures.

REFERENCES:

1.Desrosier, N.W. (1977). Elements of Food Technology.  AVI Publishing Company, Connecticut.

2.Potter, N.N. (1978). Food Science. AVI Publishing company, INC, Westport, Connecticut.

3.Tressler, P.K. and Josylyn, M.A. (1971).  Fruits and Vegetable processing, AVI –Publishing Company.

4.Mahadeviah, M. and Gowrammas.R.V. (1996). Packaging Material, Tata Mcgraw Hill Publishing Company Ltd., New Delhi.

5.Chackravarty,A (1986). Post Harvest Technology of Cereals, Pulses and Oil seeds, Oxford Publishing Company, Calcutta.

6.Pillaiyar, P. (1988). Rice Post Production Manual. Wiley Eastern Limited, Madras.

7.Pingale, S.V.(1979).  Handling and Storage of Food Grains, ICAR, New Delhi.

8.Thangam.E.Philiph, Modern Cookery

SEMESTER-
III





          Code: 11PND3502
                                        CORE BASED ELECTIVE– II

                                       FUNCTIONAL FOODS AND

                                              NUTRACEUTICALS                       Hrs per week: 6
Objectives: 

  To enable the students to
1. Gain knowledge about functional foods and Nutraceuticals

2. Have thorough understanding about the health effects

UNIT I 
Functional foods and Nutraceuticals


Introduction - Definition - History of functional foods.Etiology of Nutraceuticals: Primary and Secondary metabolites in plants;
a) Carotenoids b) Conjugated Linolenic Acid c) Flavonoids d) Nitrogen and sulphur containing aminoacid derivatives e)Proteinase and alpha amylase inhibitor f) Omega 3 PUFA g) Terpenoids 

UNIT II 

Organizational models for Nutraceuticals    a)Food Source: Plant, Animal, Microbial  b) Mechanism of Action: Anticancer, Positive influence on Blood Lipid Profile,Antioxidation,Antiinflammatory,Osteogenic   c)Chemical Nature :Isoprenoid Derivatives, Phenolic Substances Fatty Acids and Structural Lipids Carbohydrate and Derivatives, Aminoacid base substances, Microbes,Minerals 
UNIT III 

Pre and Probiotics






Defining Probiotic bacteria

Introduction to Intestinal Microflora

General Functions of Intestinal Microflora

Prebiotics as Functional Ingredient

Probiotics as Functional Ingredient

Safety of Probiotics 
UNIT IV
Prevalence of functional foods
Functional foods and nutraceutical component in cereals, pulses, fruits, vegetables, milk and other products.

Oils – Omega 3 & 6 fatty acids

Milk – Infant formulas

Others – Fibre

UNIT V 
Application of herbs as functional ingredients
Herb as ingredients in functional foods

Safety

Regulatory status

Action of Herbs and Efficacy on :

a) Nervous System-Ginseng, St.John’s wort, Ginkgo biloba 
b) Heart and Circulatory System-hawthorn plant

c) Immune System -Echinacea

d) Digestive System-Ginger valerian root fennel

e) Respiratory System-Licorice root, kava

f) Urinary System-Cranberry, Saw palmeto

g) Musculoskeletal System-Fever few

REFERENCES 

Mary K Schmidl and Theodore P.Labuza, Essential of functional Foods Culinary and Hospitality Industry Publications Services 2000

G.Mazza Functonal Foods Biochemical Processing Aspects and Culinary and Hospitality Industry Publications 1998

Israel Goldberg Functional Foods Designer Foods Pharma Food,Nutraceuticals Culinary and Hospitality Industry Publications 2001

Robert E C Wildman Handbook of Nutraceuticals and functional Foods Culinary and Hospitality Industry Publications 2001

David H Watson Performance Functional Foods Culinary and Hospitality Industry Publications 2001

R Chatwick et al. Functional Foods Springer 2003
SEMESTER-
IV





          Code: 11PND4414
                                                 CORE COURSE – XIV

                                     PUBLIC HEALTH NUTRITION

                                                                                                              Hrs per week: 6

Objectives :

To enable students 

· to understand national nutritional problems and their implications.

· To become familiar with the national and international contributions towards improvement of nutrition in India.

· To become better prepared to evaluate nutrition projects in the community.
UNIT I 
Nutrition and National Development   




Relation of nutrition to national development in terms of socio-economic, industrial and agricultural development, national nutritional problems. 
Prevalence of Common Nutritional Problems 



PEM, Vitamin A deficiency, anaemia, iodine deficiency, and fluorosis, 
UNIT II  
Ecology of Malnutrition






Consequences of malnutrition, reduced physical work capacity and mental efficiency, cost of child wastage, IMR, NMR, MMR. Ecological factors leading to malnutrition like income size of families, dietary pattern, occupation, customs food fads, fallacies, ignorance and other factors, Synergism between malnutrition and infection. Measures to overcome malnutrition.
Strategies to Overcome Nutritional Problems




Increased agricultural production and animal husbandry with emphasis on nutritious foods and nutrition gardens, food technology, food fortification and enrichment.  Empowering women towards improving the nutritional status of the family, community and nation at large.

UNIT III

Nutrition Intervention Programmes  




Genesis, objectives and operation of nutrition intervention programmes in India – School lunch programme, CMNMP, ICDS, TINP organized by government for vulnerable sections of the population.

National Nutrition Policy 





National Food security, nutrition policy at national level. 
UNIT IV 

 Assessment of Nutritional Status of Community


 Direct methods-Anthropometric measurements, Clinical method, Bio-Chemical methods, Functional Test. Indierect method- Diet survey
Nutrition Education     






Definition, importance, principle in planning, programme execution and evaluation, 

Mass Media, types, preparation of educational material – coverage, evaluation.

UNIT V 

National, International and Voluntary organizations to combat 

malnutrition







National organizations – ICMR, CSWB, SSWB, NIN, NNMB, CFTRI, DFRL, NIPCCD.

International organization : FAO, WHO, UNICEF, World Bank, Voluntary services, AIWC, BGMS, KGNMT, CARE.

Nutritional Surveillance and Nutrition Programme 
 

Surveillance, definition, purpose methods, utility nutrition programme, identification and assessment of problems, causes, selection of intervention, planning, executing and evaluating, goals.
REFERENCES:
1. Park A.(2007),Park’s Textbook of preventive and Social Medicine XIX Edition M/S Banarasids,Bharat Publishers,1167,Prem Nagar,Jabalpur,428 001 (India)

2. Bamji M.S,Prahlad Rao N,Reddy V (2004).Textbook of human Nutriton II,Oxford and PBH Publishing Co,Pvt.Ltd,New Delhi

3. Bhatt D.P (2008),Health Education,Khel Sahitya Kendra,New Delhi

4. Gibney MJ,Margetts BM,Kearney BM,Kearney JM,Arab L (2004) Public Health Nutrition Blackwell Publishing Co.UK

5. Swaminathan M(2007),Essentials of food and Nutrition.An Advanced Textbook Vol.I,The Bangalore Printiong and Publishing Co.Ltd, Bangalore
6. Michael,et,al,”Public Heath Nutrition”,Blackwellscience,UK,2004.
SEMESTER-
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      Code: 11PND4415:P
                                                 CORE COURSE – XV

                                     APPLICATION OF COMPUTER IN 

                                           NUTRITION AND DIETETICS           Hrs per week: 6
                                                             PRACTICAL
1. Working with files and folders

2. Working with control panel options

3. MS Word- Starting word, creating, editing and saving a word document, previewing and printing a document, creating table and working with graphics, Tabulating nutrient content of foods and editing the table.

4. MS Excel - Starting excel, working with spread sheet, working with formula,

functions,graphs and charts. Calculating the measures of central tendency, measures of dispersions and dietary calculation using excel

5. MS power point - creating slides, slide show presentation, transition and effects,

Inserting pictures and slides, import and export using excel and other templates, creating a powerpoint presentation with animations on nutrition related topics

6. Creating Email ID, sending and receiving Emails.
SEMESTER-
IV





          Code: 11PND4503
                                       CORE BASED ELECTIVE– III
                                        SENSORY EVALUATION AND

                                                 QUALITY CONTROL                    Hrs per week: 6
Objectives:
 To enable students to
     1. Gain knowledge about physio- chemical changes in foods.

      2.Gain knowledge about proteins in foods, flavour and aroma, common  

         food  adulterants and toxins.
                                                     UNIT - I       
Introduction to Food Safety:




General introduction, Threats to safety of food supply ; Principles of food Quality control.

Food Poisoning

Natural toxins in Food: Goitrogens ; Phytochemicalsa ; Cyanogens ; Solanine ; red tide toxin Environmental Toxins: Harmfulness of contaminants; Mercury; Polybrominated biphenyl (PBB); Polychlorinated biphenyl (PCB); Lead; Cadmium; Pesticide residues; 

Regulation of pesticides.

                                      UNIT  II 

Food Adulteration

Definition – Adulterant – Types – Detection methods.

Food Additives




Food Additives - Regulation governing additives

Additives by function - Anti- microbial agents, antioxidants, artificial colours, 

flavour enhancers , bleaching agents , nutrient additives , preservatives , thickening and stabilizing agents, GRAS - Generally Recommended  As Safe.

                                      UNIT III
Sensory Evaluation of Foods





Principles, methods, General guidelines; Requisites; Guidelines for panel members; Preparation of samples; 

Rating

Evaluation Card or Questionnaire; Difference test; Rating tests; Sensitivity tests; Descriptive tests, Duo trio and triangle test

                                     UNIT IV  
Food Standards

FPO. PFA, Codex, BIS, Standards and specification. Agmark, ISI, ISO, APEDA, FDA and MPO. HACCP principles; Guidelines for application of HACCP principles.

Food Laws
Voluntary and mandatory laws; International laws and national laws - Role of voluntary organizations.

Efforts to overcome food crisis, methods, Food Distribution, Food Security.

UNIT V
Packaging Materials





Introduction; Basic packaging materials; Retort pouch materials; Types of packaging; Effect of packaging on nutritive value of foods. 

Packaging Methods

MAP; Canning, Freezing, Dehydration and Extrusion and their effect on   

Nutrients

REFERENCES 
1.Shirley J. Van Garde, Margy Woodburn.  “Food Preservation and Safety   Principles & Practice”; Surabhi Publications 1999.

2.G. Subbulakshmi; Shobha A. Udipi, “Food Processing and 

Preservation”, New Age International Publishers, 2001.

3.Judith E. Brown, Nutrition Now, Wadsworth, Third Edition, 2002.

            4. Frances Sizer; Eleanor Whitney; Nutrition - Concepts and 

Controversies; Wadsworth; Eighth Edition; 2000.

            5  Early R (1995) Guide to Quality Management Systems for the Food 

Industry; Blackie Academic and Professional, London.

            6. Pomeranz Y and meloan CE (1996), Food Analysis : Theory and 

Practice, CBS Publishers and Distributors, New Delhi.

SEMESTER- IV
                                                                      Code: 11PND4504                   
                                           CORE BASED ELECTIVE IV
                                  NUTRITION AND PHYSICAL FITNESS                                                                                                         

                                                                                                             Hrs per week: 6

Objectives: 
To enable the students to
1. Gain knowledge on the importance of physical exercise
2. Learn the impact of physical exercise on health

                                                            UNIT I

Body Composition:- Classification (Fat mass and Fat free Mass) and its Components, Factors influencing body mass composition (Food, Physical activity and rest) Techniques for measuring body composition 

  UNIT II

Fitness-Definition, parameters of fitness-cardiovascular endurance, muscular strength, muscular endurance, flexibility and body composition

  UNIT III

Nutrition and Exercise- Gross energy expenditure in specified activities, Nutrient recommendations, Need, Pre exercise meals, Needs during exercise and recovery period, Role of Nutritional products (Ergogenic Aids) – (Water, electrolytes, carbohydrates, proteins, Vitamins, Antioxidants, minerals and caffeine)

  UNIT IV

Yoga and fitness-Effect on general vitality and on immune, endocrine, Neurons, digestion and muscular system; Dietary pattern

  UNIT V
Nutrition and fitness in special conditions- space missions, seavoyage, high attitude- changes in body composistion, Nutrient requirements, Food system and suitable types of foods
REFERENCES:
1.Mahan,L.K and Ecott-stump,S.2000:Krause’s Food,Nutrition and Diet Therapy,10th    

  Edition,W.B.Saunders Ltd.

2.Whitney,E.N.and Rolfes,S.R(1999) Understanding Nutrition,8th  

   Edition,Westwadsworth,An International Thomson Publishing Co.

3Nutrition for health fitness and sport Melvin H.Williams.5th edition-1999.

4.Udaiveer,Nutrition and Food, Anmol Publication Pvt.Ltd,NewDelhi,2005.

5.Guyton and Hall,Text book of Medical Physiology,11th edition,2006.
