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INTRODUCTION

Nutrition in Health and Diseases is a second sanesiurse. It is a
three credit degree course available to all stiedeffering Bachelor of
(B.PHS.) Public Health Science (PHS).

Nutrition is one of the essential keys to develgpand maintaining
guality health through the life cycle. Poor dietariakes coupled with a
sedentary lifestyle on the other hand, have besocated with life
threatening non communicable chronic diseases aatihd

Nutrition in Health and Disease is a course thatdbes the importance
of nutrition in attaining optimal health, produdtiy healthful
reproductive system, freedom from infections andn-mbectious
diseases, industrial, social and mental developsnent

The course also expatiates the knowledge and gkifistrition and their
applications in improving dietary habits of not pithe learners but also
their clients, friends, families, and public atdarthrough nutrition
education in food budgeting, purchasing, prepamaéind presentation.
The course also discusses application of nutrifppimciples in the
management of clients suffering from Protein Eneidglnutrition
(PEM), hypertension and adult diabetes mellitusp€l'2). Finally, the
roles of nutrition and genetics in human health vaesll as the
development of chronic diseases such as canceopsDsis, diabetes
and cardiovascular disease are discussed.

COURSE AIM

The overall aim of this course is to increase thevWledge and skills of
learners in nutrition and its application to deyéhy and maintaining
health through life cycle. Other aims include pdavg for the learners
understanding of basic nutrition and applicatiortha basic knowledge
in nutrition to solving diet related health problem

COURSE OBJECTIVES

In an attempt to achieving the above aims, the ssouras a set of
objectives. Each unit has specific objectives whacé included at the
beginning of the unit. You should read these objestbefore you study
the unit. You may wish to refer to them during ystudy to check on
your progress. You should always examine the ubjeatives after

completion of each unit. By doing so, you would édwellowed the

instruction in the unit. Below are the compreheesbbjectives of the
course as a whole. By meeting these objectives, sfwauld have
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achieved the aims of the course as a whole. Intiaddio above, this
course sets to achieve objectives. Consequentbr, gbing through the
course, you should be able to;

? Define nutrition and other common terminologresutrition.

. Describe nutritional behavior of Homo sapiensobefand after
agricultural and industrial revolutions.

. Demonstrate the knowledge of basic nutrition iood
composition. ldentify major nutrient requirentemhrough life
cycle.

. Describe the application of nutritional knowledge food
purchasing, preparation and presentation.

. Identify at least three locally available food&u in the
preparation of complementary feeding.

. List three methods of assessing the nutritiotatus of an
individual or that of a community.

. Demonstrate at least two methods of improving thsrition
intake of a community.

. Demonstrate the application of nutritional knoside and

principlesin the care of protein-energy  malriign,
hypertension and diabetes.
. Describe the concept of nutritional genomics.

WHAT YOU WILL LEARNIN THISCOURSE

The course consists of modules with units and aseoguide. This
course guide briefly discusses what the courseb@ita what course
materials you will be using and how you can workhvithese materials.
In addition, it advocates some general guidelimegtfe amount of time
you are likely to spend on each unit of the coumsarder to complete it
successfully.

It gives you guidance in respect of Tutor-Markedsigaments which
will be made available in the assignment file. Ehevill be regular
tutorial classes that are related to the coursks. didvisable for you to
attend these tutorial sessions. The course wilpgme you for the
challenges you will meet in the field of basic mtdn.

WORKING THROUGH THIS COURSE

To complete this course you are required to reath study unit, read
text books and read materials which may be provioedhe National
Open University of Nigeria. Each unit contains ssedessment exercise
and at certain points in the course you would kgiired to submit
assignments. At the end of the course there isa @xamination. The
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course should take you about a total of 17 weeksotaplete. Below
you will find listed all the components of the ceey what you have to
do and how you should allocate your time to each umorder to

complete the course on time successful. This coargails that you
spend a lot of time to read. You are advised toenalurself available
to participate in the online tutorial sessions vehgou will have the
opportunity of comparing your knowledge with th&bther learners.

COURSE MATERIALS
The main components of the course are:

The Course Guide

Study Units
References/Further Readings
Assignments

Presentation Schedule

arwdPE

It cannot be overemphasized that you must obtantéxt materials.
These texts, mostly, are provided by NOUN (Studyt€ss). You are
advised to purchase recommended texts on your ¢vimoakshops. In
case you have any difficulty, please contact yoacilkator of the
course in your Centre.

STUDY UNITS
There are 24 study units in this course, and tiheyaa follow:

Modulel  Nutrition and itsHistorical Perspectives

Unit 1 Introduction to Nutrition
Unit 2 Notable Names in the Beginning of the $tafiNutrition
Unit 3 Focus of Nutrition Research in Early CewgtUill Present.
Unit 4 Food and Culture

Module2 Basic Knowledgein Nutrition

Unit 1 Carbohydrates
Unit 2 Proteins
Unit 3 Lipids (Fats and Oils) Unit 4. MineralscaNitamins Unit

5: Water and Fiber

Vi
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Module3 Food classification, purchasing, preparation,
presentation and complementary feeding

Unit 1 Food Classification Unit 2: Food Purchasin

Unit 3 Food Preparation

Unit 4 Food Presentation

Unit 5 Preparation of Complementary Feeding fmung children

Module4  Assessment of Nutritional Status, Nutrition Education,
Nutritional Carein Disease, Nutritional Carefor
Protein-Energy Malnutrition, Diabetes, and

Hypertension
Unit 1 Assessment of Nutritional Status
Unit 2 Nutrition Education
Unit 3 Nutrition Care in Disease
Unit 4 Nutrition Care for Protein Energy Malnoumed Children
Unit 5 Nutrition Care for Hypertensive and Dialogtatients

Module5  Nutritional genomics

Unit 1 Concept of Nutrigenomics

Unit 2 Rationale for Nutrigenomics

Unit 3 Genetic Variations

Unit 4 Bioactive Food Component and Dietary Fat
Unit 5 Nutrigenomics in relation to Nutrigenestic

Each unit contains a number of self-assessmers. tesggeneral, these
tests are based on the units you have covered wdalding. They are
meant to guide your reading and assess you on bovhgve been able
to understand the materials you have just readtHeoTutor-Marked

Assignment on your own. This will assist you in i@eing the stated
learning objectives of the individual units and twerall course.

The first Module is about nutrition and its histaii perspective. The
first unit introduces nutrition by defining key teinologies in the study
of nutrition and describes what an adequate noiritheans. The unit
also examines ancestral human nutritional behalbeiore and after
industrial revolution. The effects of such revadums on human
nutritional behaviors are also illustrated. Uniiotand three describe
the notable names in the beginning of the studywdfition and the
significance of their contributions and focu$ mutrition research in
the first half century till present. The fourthiuin the model focuses
on food and culture and factors influencing foodbiteaor choices are
also described.
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The second module deals with basic knowledge intimt. Under this
module, the five units explained the major composg of food
(carbohydrates, proteins, lipids, minerals, vitasniwater and fiber).
The importance and functions of these nutrientsla®ussed.

The third module is all about food classificatiopurchasing,
preparation, presentation and complementary feeding

In module 4, the first unit discusses various waysassessing the
nutritional status of an individual or a communityne second unit deals
with nutrition education methods and their effeetiess.

Units 3, 4 and 5 are concerned with the nutritiazaak in diseases such
as protein energy malnutrition in young childrerypértension and
diabetes mellitus in adults.

The goals of nutritional care and principles farpling a nutritious diet
in each disease are discussed.

The fifth module is about nutritional genomics uathiis the role of
nutrition and genetics in human health as wellhes development of
chronic diseases such as cancer, osteoporosis,etésaband
cardiovascular disease. The module comprises umet to unit five
which discussed the concept of nutrigenomics, mat® for
nutrigenomics, nutrigenomics and disease risgenetic variations,
fate and activities of nutrients in the cell andrigenomics in relation to
nutrigenetics respectively.

Each unit consists of one or two weeks' work andlude an
introduction, objectives, reading materials, ex&¥s] conclusion,
summary, Tutor-Marked Assignments (TMASs), referen@nd other
resources. The unit directs you to work on exescisdated to the
required reading. In general, these exercisesymston the materials
you have just covered or require you to apply itsome way and
thereby assist you to evaluate your progress andeitforce your
comprehension of the material. Together with TM&®wse exercises
will help you in achieving the stated learning abiges of the individual
units and of the course as a whole.

RECOMMENDED TEXTS
The following text books are recommended:
(). King, MH, King, FM, Morley, DC, Burgess, HJ@nd Burgess,

AP. Nutrition for Developing Countries. Oxford nlyersity
Press. 1982.

viii
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(i). Kittler, PG and Such, KP. Food and Cultudeh ed. Thomson
Wadworth, Canada, UK, USA, 2004.

(ii). Oke, OL and Ojofeitimi, EO. Nutrition for Nges. Longman
Group Ltd., Churchill, Livingstone, Edinburge Ldom
and New York, 1984. 210pages.

(iv).  Ojofeitimi, EO, Principles and Praaicof Nutrition for
Public Health Practitioners. Nonesuchhouse, Ib&{$9.

(v).  Smith, I.LF. and Ojofeitimi, EO., Nutrinoand Diet Therapy for
Healthcare Professionals In Africa: Y-Books, Ibad#&ligeria
1995, 204 pages.

(vi) Garrow, JS, James, WPT, Ralph A, Human Notri and
Dietetics: Churchill Livingstone, 10th edition, @D

(vi)  WHO Geneva, Trace Elements in Human Nigntand Health:
Macmillian/Ceuterick, 1996.

ASSIGNMENT FILE

Module 1

Unit 1

1. In your own words define the terms nutritiofgod and
micronutrients.

2. Enumerate the main differences between ouvestos’ diet and

the modern ones.

Unit 2

1. List 4 notable names in the study of nutritiamd their
contributions.

2. What are the linkages between the early pienetnutrition to

present dietary behaviour?
Unit 3

1. Differentiate between nutrition research endes in the first
half of 20th and 21st Centuries.

2. State three usefulness of nutrition research.

Unit 4

1. Using appropriate examples, define the terraplstfood and
food habits.

2. List four factors that influence food choices.
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Module 2
Unit 1

1. List five functions of carbohydrates.
2. Discuss the journey of a piece of bread yowehast taken in
terms of its digestion.

Unit 2

1 a. Differentiate between classes of protein.
b. List the essential amino acids for childaewl adults.

2. Briefly describe the differences between sumgletary and
complementary protein.

Unit 3

1. List five functions of fats
(@) Why is fat solid at room temperature?
(b). Give at least two examples eddats and oils.

Unit 4

la. Distinguish between macro and micro minerals.
b. Describe the principal functions, two foodusses and
deficiencies of each of the macro and micro nalser
2a. Differentiate between fat and water soluliigmwins.
b.  Which of the B vitamins are associated witiergy and protein
metabolism?

Unit 5
1 (i). Define water in your own words.
(i). State two classes of water.
b. Enumerate 5 functions of water.
2a. Describe the differences between starch satdry fibers.
b. With specific examples of food benefits dhdir classification,
list three health benefits of dietary fiber
Module 3
Unit 1

1. List three methods of classifying foods wittpecific healthy
available foodstuffs.
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2. Name four groups in the Daily Food Guide Pychmand
identifying at least three food items of each grou

Unit 2
1. List five determinants of food purchasing
2. How would you allocate the sum of ten thousnatta for food

budgeting for a month for a family of four?

Unit 3

1. Distinguish between two types of food preparatand their
effects on  the food nutrients.

2. What special precautions should be taken ewveunting food

borne illness in a family?

Unit 4

1. Define food preparation in your own words.

2. Describe two of the human senses that magtgffesentation.
Unit 5

1. Differentiate between weaning and complemegrfesdings.

2. List three reasons for prescribing complenmntaeding for

infants aged 6 months and above.
Module 4
Unit 1
1. What is the difference between BMI and WHR?
2. A client's anthropometric data are: weight7iSkg, height is

1.75m, hip is 91cm and waist is 94cm based onatheve,
calculate the BMI and WHR.

Unit 2

1. What is the difference between nutrition ediooaand nutrition
information?

2. List three barriers to effective nutrition edtion.

Xi
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Unit 3

1. List four aims of diet therapy.
2. Differentiate between full liquid and soft éibrestricted diets
with  specific disease condition.

Unit 4

1 a. Define Protein Energy Malnutrition (PEM).
b. What are the Patterns of PEM?

2. What are the Features of a marasmic patient?
Unit 5

la. With specific example differentiate betweendrahd moderate
hypertension.

b. Describe two aims of nutritional support far hypertensive
patient.

2a. what are the differences between Type 1 apme Tl diabetes
mellitus?

b. Describe the nutritional recommended plansddult diabetic
patients in your own words.

Module 5

Unit 1

1. Explain the term nutrigenomics.

2. What are the different elements of nutrigen@mic

Unit 2

1. Discuss the relevance of nutrigenomics in makuoigtary
recommendation.

2. Why are some people healthier than others?

Unit 3

1. With appropriate example describe ways in whiateraction
between genetic and dietary influences can rasathigher

risk of disease in certain individuals.

Xii
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2. Why is it important to understand the interrielaships between
human genetic diversity, genome function and dyeta
components?

Unit 4

1. Describe the different types of genetic variagio

2. Differentiate genotype from phenotype.

Unit 5
1(ai). What is the fate of nutrientshe cell?
(aii.) Explain the activities of nugnt in the cell.
(bi) . Describe the cause of familigblbrcholesterolaemia.
(bii). What is hypolactasia?

2 a. What do you understand by personalized nurf?ti
b. Explain the term epigenetic.

PRESENTATION SCHEDULE

Your course materials have important dates forghdy and timely
completion and submission of your TMA, attendingotials and
participating in online class discussion. You sdordmember that you
are required to submit all your assignments bydtifeulated time and
date. You should guard against falling behind iorywork.

ASSESSMENT

There are three aspects to the assessment of thsecd-irst is self-
assessment exercise, second consists of the tatdethassignment and
third is the written examination/end of course eietion.

You are advised to do the exercise. In tacklingassignments, you are
expected to apply information, knowledge and teghes you gathered
during the course. The assignments must be sulohtdtgour facilitator
for formal assessment in accordance with the deeslistated in the
presentation schedule and the assignment file.wdr& you submit to
your tutor for assessment will count for 30% of ytatal course work.
At the end of the course you will need to sit fdiral or end of course
examination of about a two and half hour duratidhis examination
will count for 70% of your total course work.
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TUTOR-MARKED ASSIGNMENTS (TMAYS)

Make sure that each assignment reaches your &oilibn or before
the deadline given in the presentation scheduleamstgnment file. If
for any reason you cannot complete your work oreticontact your
facilitator before the assignment is due to disabsspossibility of an
extension. Extension will not be granted after dne date unless there
are exceptional circumstances.

FINAL EXAMINATION AND GRADING

The end of course examination for Nutrition in Heand Diseases will
be for about two and half hours with a weight 0%/ 6f the total course
work. The examination will consist of questions,iethwill reflect the

type of self-testing, practice exercise and tutarked assignment
problems you have previously encountered. All adafie course will

be assessed.Use the time between finishing thautdisnd sitting for

the examination to revise the whole course. Youhtfopd it useful to

review your self-test, TMAs and comments on thenfolge the

examination. The end of course examination covémsmation from all

parts of the course.

COURSE MARKING SCHEME

Assignment Marks
Assignmentsl1-4 Four TMA, best three k®iof the
four

count at 10% each30% of cours

ranvl o

End of course examination 70%o0f overall courseknar

Total 100%o0f course materials.

OVERVIEW OF THE COURSE

The need for basic knowledge in Nutrition and Hedior Health

workers irrespective of cadres is indeed undispuiée Public Health
workers are at the primary level of prevention, deerthey need basic
understanding of nutrition. Basic knowledge in Mign has been
ascertained to assist in restoring, maintaining prmmoting quality

health.

Xiv
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The course intends to equip you with basic knowdetigNutrition that
will permit you not only to improve your health, thalso that of your
family and the public at large. The whole coursepdstioned into 5
modules. Module 1, in the text deals with histdriparspective of
nutrition, Module 2, focuses on the essential eats required by the
body, Module 3 described food classification, pasihg, preparation
and presentation of foodstuffs, Module 4 addrefises/arious ways of
assessing the nutritional status and applicatiodietry knowledge in
caring for common non communicable chronic diseagbgpertension,
type two diabetes mellitus). Finally, module fidiscussed nutritional
genomics.

At the end of each unit, assignments are giverssisayou assess your
understanding of the topics that have been disdusse

HOW TO GET THE MOST OUT OF THISCOURSE:

Implicit interest and regular culture of readinge aof utmost
requirements for getting the best out of this ceutsis paramount that
you should at least purchase one of the textbduksare recommended
for you. More importantly, attending tutorials sess and completing
your assignments on time will certainly assist yowet the best out of
this course.

FACILITATORSTUTORSAND TUTORIALS

There are 16 hours of tutorials provided in suppdrthis course. You

will be notified of the dates, time and locationtbése tutorials as well
as the name and phone number of your facilitaters@n as you are
allocated a tutorial group. You will also be nadiof the dates and time
of online discussion class.

Your facilitator will mark and comment on your ggsnents, keep a
close watch on your progress and any difficulties ynight face and
provide assistance to you during the course. Yeueapected to mail
your Tutor-Marked Assignment to your facilitatorftwe the scheduled
date (at least two working days are required). Thdlybe marked by
your tutor and returned to you as soon as possible.

Do not delay to contact your facilitator by telepkoor e-mail if you
need assistance.

The following might be circumstances in which yowul find

assistance necessary. You would have to contactfgoilitator if:
You do not understand any part of the study oad®gned readings.

XV
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You have difficulty with the self-tests.
You have a question or problem with assignmentsittr the grading of
assignments.

You should endeavor to attend the tutorials. Thighe only chance to
have face to face contact with your course fatditaand to ask
guestions which are answered instantly. You caserany problem
encountered in the course of your study.

To gain much benefit from course tutorials classppre a question list
before attending them. You will learn a lot fronrtpapating actively in
discussions.

SUMMARY

Nutrition in Health and Diseases is a course timsat producing basic
concept and understanding of the discipline. Itc@acerned with
improvement of good health at the family as wellaashe community
levels through adequate food intake. The ultimadal @f Nutrition in
Health and Diseases is to restore, maintain amsngte optimal health
and prevent some of the non communicable abrdiseases
(hypertension, stroke, diabetes mellitus, prostatecer, breast cancer,
obesity).

Upon completing this course, you will be equippedhwthe basic
knowledge of food composition, function of the ments, the
importance of water and fiber in promoting healte application of
food grouping in planning an adequate diet, sigaiice of food
preparation and presentation in food choices, jpies of preparing
complementary feeding, assessment of nutritioralist nutritional care
in diseases, the role of religion and culture ionpoting positive dietary
habits.

In addition, you will be able to answer the follogiquestions: What is
nutrition?

. Describe nutrition as an art.

. List 5 notable names in the beginning of the stoidyutrition.

o What is the focus of Nutrition Research in the yeadntury till
present? What is the relationship between foodkatand
culture?

XVi



PHS 202 COURSE GUIDE

. List the major nutrients in the food. Classify foaato four
categories.

. What is the significance of food preparation inttaiaing
adequate nutrition?

o Define complementary feeding.

) Give two examples of complementary feeding.

) Identify the methods employed for nutritional assasnt of a
community.

. Define the terms Nutrition Education and Nutritibriormation.
Describe nutritional care in diseases.

o What are the principles for planning nutrition cafer
hypertensive and  diabetic patients?

. Discuss the concept of nutrigenomics.

Of course, the list of questions that you can anssvaot limited to the
above list. To gain the most from this course yboutd endeavor to
apply the principles you have learnt to your untderding of Nutrition
in Health and Diseases.

| wish you success in the course and | hope thatwil find it both
interesting and useful not only to you, but to youmediate family and
to your community at large.

XVil
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PHS 202 NUTRITION IN HEALTH AND DISEASES

MODULE 1 NUTRITION AND ITS HISTORICAL
PERSPECTIVE

Unit 1 Introduction to Nutrition

Unit 2 Notable names in the Beginning of the gtat
Nutrition

Unit 3 Focus of Nutrition Research in Early Cewntdill
Present.

Unit 4 Food and Culture

UNIT 1 INTRODUCTION TO NUTRITION

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Definition of Nutrition and other @onon Terminologies
in Nutrition
3.2 Description of an adequate diet
3.3 The ancestral human nutritidsetiaviour before
agricultural and industrial revolutions
3.4 The effects of agricultural aindustrial revolutions on
human nutritional behaviour
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignments
7.0 References/Further Reading

1.0 INTRODUCTION

Since you have gone through the course guide, yauldvhave had an
overview of what this unit is all about, how it ks specifically to the
course. This unit intends to expose you to nutrits a science as well
as an art; components of food and common termimnegom nutrition.
The unit will round up with Homo sapiens nutritibrieehavior before
and after agricultural and industrial revolutions.

The effects of such revolution on the health of ldasapiens shall also
be examined. Prior to improving your knowledge iuatrition, it is
important that we should learn in this unit theeatives as listed below.
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2.0 OBJECTIVES

By the end of this unit, you will be able to:

° define nutrition and at least other three relevant
nutritional terminologies

) describe nutrition as a science as well as an art

o list at least three examples of an adequate diet

) list at least three differences between the natrél behaviors of

Homo sapiens before and after agricultural revatut

Now that you have gone through the objectives,sebegin to expatiate
on some of the key terminologies used by the egpeihe field.

3.1  Definition of Nutrition and Other Common Terminologies
in Nutrition

Nutrition is defined as the study of food compasitand its effects on
the body. It can also be defined as an art ancheeief nourishing the
body. Nutrition can be described as a science Isecacan be proven in
animals or human beings. Deficiency of riboflaviMitamin B2) for
example, leads to angular stomatitis (inflammatiwin the mouth).
Excessive intake of macronutrients: protein, caydodite and fats/oil
foods can lead to overweight or obesity. Nutritisralso an art because
the way the food is presented to the consumer niagrebe appealing
or unappealing regardless of its nutritious valuésod is an edible
substance that human being or animals eat orkgrithat supply the
nutrients that will sustain ,maintain and proenbte and growth. For
example beans, maize, milk, fruit. Nutrients areraltal components of
food that supply nourishment to the body. Examp@les protein, fats,
vitamins, minerals, water and carbohydrates. Miatoents are the very
small molecules that are also part of foodmposition that are
needed in small quantities in the body but vempartant for good
health. Examples of micronutrients are iodine, zimon, vitamin A,
selenium and others.

Adequate diet is a diet that contains all the assenutrients taking in
the right proportion at a sitting. An adequate dex also be referred to
as a balanced diet.

In our own community, an adequate diet is one ¢batains at least one
food item from all the food groups e.g. carbohyerairotein, fats & oil,
etc. Malnutrition simply means bad nutrition. Badtmtion can be
classified as under or over nutrition.
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Food value refers to the quality and quantity cfeesial nutrients that
each food contains that will promote and rehaldigood health.

Food security is defined as the availability of destuffs in adequate
guantity and quality to every member of the houskhiegardless of
age, sex, religion, and individual condition.

Nutrition security is the utilization of the foouitrients in the body
system in order to restore, maintain and promotdityuand healthful
life.

3.2  Description of an Adequate Diet

We have seen in unit 3.1, that an adequate diessential for optimal
freedom from both infectious and non-infectiousedses. An adequate
diet does not have to be expensive. Locally avialédiodstuffs can be
easily used to plan an adequate diet. For examghas, + beans +
fats/oil+ leafy green vegetables +crayfish and faniy in season; Rice +
beans+ fats/oil + dark green leafy vegetables zeindfish + any fruit in
season; Boiled plantain + beans + piece of meaittsfdil + leafy green
vegetables + any fruit in season.

3.3  The Ancestral Human Nutritional Behavior Beforeand After
Agricultural and Industrial Revolution

In an attempt to understand the present modermargidiehaviors of
Homo sapiens, it is very important to examine ouocestor's diet
behaviors,100,000 generations of our people weretemgatherers
before agricultural revolution. Their main sourcésarbohydrates, fats
and protein were from fruits, vegetables, nuts ad animals. Their
consumption of fiber was very high due to eatinggroene hundred
different fruits and vegetable.

Their consumption of salt was very low and thapofassium was very
high. These two nutrients have been identified fas ¢tiology and
prevention of cardiovascular diseases. The consampmif omega-3
fatty acids was higher than omega — 6 fatty acittese essential fatty
acids have been implicated in the etiology and gméwn of cancer and
cardiovascular diseases. ‘Of necessity, the ratio nteat and
fruits/vegetables varied with geographical locatidimate and season’.

Five hundred generations have depended on agrieuliine invention
of digging tools led to introduction of root, tukemd bulbs to their diets.
The Homo sapiens were domesticated to produce ambk protein.
Large amounts of grains, milk and protein were comsd and they
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became more sedentary. Whereas, drinking of milk waaely done
beyond infants.

The Homo-sapiens dietary behaviors have definiteyanged our

evolutionary diet due to agricultural and indudtriavolution. Ten

thousand generations have lived since the staheoindustrial age. The
industrial revolution has led to refining the gainto flour, processing
of animal protein, thereby adding additives, saltsl fats and oils to
preserve the processed foods. The industrial réeallhas also led to
establishment of plethora of fast food restaurafdtke industrial

revolution has brought a drastic shift from dietggh in fruits and

vegetables, lean meat, and sea food to yhgiacessed foods high
in sodium and hydrogenated fats and low in dietder.

3.4 Effects of Agricultural and  Industrial
Revolutions on Homo Sapiens’ Health

Over the past 100 years, the dietary behaviour @hél sapiens have
changed tremendously due to agricultural and im@istevolutions.
These two revolutions have some adverse effecthitonan health.
These adverse effects include: increased consumptib highly
processed and refined grain-based carbohydrateshwhay lead to
increase in type Il diabetes mellitus. Increasedsamption of refined
sugar (sucrose) which was never part of our aorcgddiet. This also
could lead to increase in type Il diabeteslitasl The increased
usage of pesticides and fertilizers may result éduced nutritional
guality of the foodstuffs The high increase of dstie animals and
refined grains may lead to higher increase of omg@ghan omega-3
fatty acids which may lead to increase in cardiouls diseases and
cancer.

Reduced consumption of fruits and vegetables andessive
consumption of processed refined grains which reayl ko constipation
and colon cancer.

4.0 CONCLUSION

In this unit you have learnt the importanoé nutrition to the
achievement of quality health. You have also lesamine common
terminologies in nutrition. More importantly, yowave also learnt how
nutrition is a science as well as an art. The hag also discussed the
Homo sapiens nutritional behaviours before andr aftgicultural and
industrial revolutions. The rapid change of ourestors’ diets to high
refined processed grains coated with salt asagar, very low
fruits and vegetable and its consequencedealth are also
elucidated in the unit.
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At this point, you should be able to define nubrntiand some common
terminologies in nutrition. In fact, you should béle to demonstrate
that nutrition is a science and not fad and als@ gwo examples of
adequate diets using our locally available foodstuh a nutshell you
should be able to describe changes in our ancédiets

5.0 SUMMARY

This unit being an introduction has defined somg Hefinitions in

Nutrition and brought out the importance of nubrti in the

maintenance, restoration, and promotion of qudléglth. The unit has
also illustrated nutritional historical perspectieé homo sapiens, in
terms of drastic changes in nutritional behaviorfole and after
agricultural and industrial revolutions over thesipa00 years. Unit two
will further give insight to other historical aspeof nutrition.

6.0 TUTOR-MARKED ASSIGNMENT

1. In your own words define the terms nutritiolgod and
micronutrients.
2. Enumerate the main differences between ouvestos’ diet and

the modern ones.
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UNIT 2 NOTABLE NAMES IN THE BEGINNING OF THE
STUDY OF NUTRITION
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1.0 INTRODUCTION

Since you have gone through unit 1, you would Heaakan overview of
what nutrition is all about in attaining qualityditn from the womb to
old age. This unit will help you to acquire basiarstanding of man’s
endeavors to investigate the mysteries of nourgskive body from the
ancient times, those men and women who were theeprg? and the
importance of their contributions to human nutnitio

2.0 OBJECTIVES

By the end of this unit, you will be able to:

. list at least five notable names in the beginnifighe study of
nutrition

) identify the major contribution of at least threktbe notable
names listed above

) describe the importance of at least two contritsutior present

nutrition study.
3.0 MAIN CONTENT
3.1 Notable Names in the Study of Nutrition

It is important that you should know that men anohwen that started
the study of nutrition were physicians (medical tdog), engineers,
biologists, philosophers, artists, physiologistsermists and scientists.
You will be exposed to prominent contributors. Tiseis large, you are
just going to be given some of the names.

6
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The names include Atwater, D.D., Black J; Bern&dBoyle; Davidson
and Passmore; Goldberg, Hippocrates, Hopkins, E&oisier, A.L.,
Liebig, B.J., Lind, Magendle, F; Mayo, J, McCarnsd; Mulder , G,J.,
Ohlson, M, Orr, J.B., Priestly, J., Proat, W; ReagmSallanzani,
Sanctorius, Sherman, H.C., Tokaki, Leonando daivard Vot, C.

3.2 Major Contributions of Notable Men and Women
* Atwater, W.D — Prepared the first food compasitiables.

* Bernard, C., discovered glycogen (animal star@md also
proclaimed the pancreatic juice that is necessany the
absorption of fats.

* Davidson and Passmore identified thiamine tadsponsible for
beri- beri. Goldberg associated pellagra diseade population
subsisting  mainly on corn.

* Hippocrates known as the ‘father of medicine’swihe first to
show that children consumed more food than adtits also
prophesied that ‘those that are naturally vetyai@ apt to
die earlier than those who are slender”.

* Hopkins, F.C. identified certain food substancdmsmt when
absent could lead to certain diseases such kstsiand
scurvy.

* Lavoisier, AL - known as ‘father of nutrition denstrated that

the  food that was eaten was like a fuel in thaylend that the
more a man worked, the more food needed.

* Liebig B.J — taught that fats and carbohydratese fuel foods
and later called nutrients that formed body ®&ssduring

growth.

* Liud was the first to conduct controlled cligictrials on the
reason for  fresh fruits and vegetables would sorevy.

* Magendle F. — demonstrated that food contaimitgpgen was
essential to life.

* Mayow proved that when air was breathed in isvi@ken up by
blood and transported to the part of the body.

* McCarrison R. reported that the well being atatuge of people
were attributed to their diets.

* Mulder GJ — identified the nitrogen content ootl to be protein
meaning ‘to take first place’.

* Ohlson, M. — Reported study on western woragad 30 to

70 years showing that those who drank more rarkll ate
more eggs, vegetables and whole grain ceredld@ad were
in good health than those who had chrorseakes.

* Orr, JB — reported similar study when studyirayigus tribes in
Africa - He noted that greater vigour anctwte were
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associated with a diet that contained medtnaitk in contrast
to diet mainly on cereals and other plant foagrses.

* Prestley J — Conducted studies that discovehed gas called
oxygen.

* Prout W. — He was the first to classify foodanthree groups,
foods of animal origin, foods of a vegetable wrignd a
group of fatty or oily foods.

* Reaumar, R. — Demonstrated that stomach didynotl food, but
rather it produced chemical that affect the food.

* Spallanzani — Investigated digestion of foodthe stomach and
the  function of the gastric juice.

* Sanctorius — experimented with himself to detedt that
happened to food consumed by weighing everytiiag ate,
drank and also everything that came out of him.

* Sherman - He provided quantitative knowleddenotritional
requirements for man.

* Takaki - He proposed addition of milk and vegjaes to wipe off
beri- beri among the salors.

* Vinci, Le — Made statements about nutrition thaid a modern
connotation.

* Voit C — He was the first person to work on agen balance
studies using dogs as experimental animals. He

demonstrated the use of  protein to build and taairtissue.

3.4 The Importance of these Contributions to Huran Nutrition

These great men and women laid the foundationhi®mtodern human
nutrition. ldentifications of essential nutrients ifood and their
usefulness to support and maintain life actualigl the foundation for
further investigation as to nutrient deficierscieand infectious
diseases. The modern human nutrition experts hppked the works
of these notable men and women to examine the ctionebetween
diets and noncommunicable diseases such as tygi@détes mellitus,
cancer, cardiovascular disease obesity, and otbeases.

4.0 CONCLUSION

In this unit you have been introduced to notablmes in the field of
nutrition. You have also noticed that the majoritfy these men and
women were physicians, biologists, physiologistdyemists or
philosophers. The unit has also expatiated theritondrs of these
notable personalities to the field of nutrition.elihmajor contributions
included identification of chemicals in the air amdtrient deficiencies
in human being.

8
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All this point you should be able to identify theofessionals of the
early researchers in the field of nutrition. Yowsld be able to list at
least ten notable names in the study of nutritibtha beginning. You
should also be able to link the contributions oési distinguished
personalities to the present study of nutrition.

5.0 SUMMARY

This unit being a follow up of unit 1, has highligd the notable names
in the beginning of the study of nutrition. The tumas identified the key
contributions of these notable men and women. The# las also
discussed the significance of these contributiansnbdern study of
nutrition.

6.0 TUTOR-MARKED ASSIGNMENT
1. List 4 notable names in study of nutrition and tlentributions.

2. What are the linkages between the early pioneensiition to
the present dietary behaviour?
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1.0 INTRODUCTION

Since you have gone through unit 2, you would hasguired general
knowledge of notable names in nutrition and thentdbutions. This

unit will help you to acquire basic knowledge ashe trend of research
endeavors in human nutrition from the early centilrpresent.

2.0 OBJECTIVES

By the end of this unit, you will be able to:

. Identify at least two major foci of research weik nutrition in
the early century.

. Describe the primary focus of nutrition reseairttihe first half
of 20th Century.

. List at least three major nutrient deficiencidgonic diseases

being research foci in the 20th Century till date
3.0 MAIN CONTENT
3.1  Focus of Nutrition Research in Early Century
The early pioneers in nutrition as illustrated imitU2, focused on

chemical investigation in the air, studies on resgpn, the importance
of food as fuel to children and adults’ good healtlassification of

10
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foods, identification of protein in foods and digseoy of glycogen
(animal starch).

3.2 Focus of Nutrition Research in the First Half 620th Century

This era witnessed researches in human nutritiah fincused on the
role of essential nutrients, especially vitamins hnman deficiency

diseases. It was after the Second World Waat tresearch in
nutrition in industrial countries began to foarsthe role of diet in non
communicable diseases such as diabetes mellituscecaand

cardiovascular diseases. The century has witnessegalethora of

information on diet and its implication with nonmmunicable diseases
but such information is devoid of guidance on mdthof differentiating

facts from fallacy.

3.3  Focus of Nutrition Research in 20th Century TlIDate

This century has witnessed a significant shiftia direction of nutrition
research from nutrient deficiency diseases as tlagormcauses of
morbidity and mortality to investigating the rolef aiet in the
maintenance of health and reduction of the riskhah communicable
diseases (NCCDs). Presently, the research chaienfadentifying
dietary factors that predispose man to specific BC&hd to explain
such connection of the diseases dietary habité&cinresearches on the
effects of supplementary antioxidants (vitamin A,aDd D, Selenium)
and other phyto chemicals in the management aedeption of non-
communicable diseases, such as cancer, cardioaasdigeases and
type |l diabetes mellitus are the current focuswfition research.

3.4 The Usefulness of Nutrition Research

It is important to understand the usefulness oéassh in nutrition for
the following reasons:

o It helps to understand the important nutrientsoiodf that prevent
deficiencies.

) It assists to pinpoint the major nutrients that rbayinvolved in
the aetiology of obesity, cancer and cardiovasalikgases.

. It provides guidelines aimed at reducing the rilome or more
non-communicable diseases (NCCDs).

) It gives an insight as to the role of diet in NCCDs

. It helps to develop step by step evaluation ofrddie evidence

relating to dietary composition of foods, food goewuand dietary
patterns to maintenance of health.

11
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o It helps to investigate the role of diet in the nt@nance of health
and the reduction of the risk of NCCDs.
. It helps to identify dietary factors that influensgecific diseases

and explains the mechanisms.
4.0 CONCLUSION

In this unit, you have been exposed to the focnaifritional research
endeavours from the early century till present. daeshes in human
nutrition in the early century focused on chemigntifications of

nutrients in food. The role of essential nutrieespecially, vitamins, in
human deficiency diseases was the focus of the dfathe twentieth
century. The nutrition research endeavours condinaféer the World
War 1l with the role of diet in the aetiology of NKDs. Presently,
researches in nutrition involves the role of antlaxts and other
phyto chemicals in the prevention of NCCDs. eT$earch on
functional foods to promote healthy life span idl sbn in most

developed countries.

5.0 SUMMARY

This unit being a continuation of Unit 2, has exgad on the foci of
nutrition research from early century till preseflte unit has illustrated
that research studies in nutrition has shifted easphfrom nutrient
deficiency diseases as the major causes of moybéditl mortality to
non communicable chronic diseases. In fact, thadamow is the role of
diets in the aetiology of NCCDs. This unit has alfiscussed the
usefulness of nutrition research in the promotidnlile free from

NCCDs. The next unit, you will be exposed to foiba, vehicle of diet.

6.0 TUTOR-MARKED ASSIGNMENT

1. Differentiate between nutrition research endeavoarthe first
half of 20th and 21st centuries.
2. Discuss three importance of nutrition research.

7.0 REFERENCES/FURTHER READINGS
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3.3 The meaning of food
3.4 The functions of food
3.5 Cultural and Religious foodides
3.6 Factors influencing food habi
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5.0 Summary
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1.0 INTRODUCTION

Since you have gone through units one to three, would have
acquired a general understanding of what nutrii®rall about, it's
historical background together with notable namesthe field and
research endeavours past and present.

This unit will help you acquire basic understandwighow food and
culture affect the diet of an individual or a group

2.0 OBJECTIVES
At the end of this unit, you should be able to;

. define the terms food, food habits, food tabooaplst food and

culture

o describe the meaning of food

o list at least four functions of food

. enumerate the effects of cultural and religiougdftaboos on the
nutritional status of an individual

o list at least five factors that influence food ates.

3.0 MAIN CONTENT
3.1  Definition of Terminologies in Food and Culture
* Food is an edible digestible, absorbable andzatile substance

that maintains, restores and promote growth asadity health.
Itcan also be defined as an edible substan¢éhtiman being

14
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or animals eator  drink that supply the nutrietist will
sustain, maintain and promote life and growth.

* Food habits also referred to as food cultureeBreéd as the ways
in which human beings use food that includes ctiele,
touch, smell and presentation.

* Staple food can be defined as basic food whigh the main
regular constituent of a meal of a group of pepaltribe, a
region ora community. Maize, green plantainsesa or other
tubers are staple foods of certain parts dficA Rice and
potatoes are the staple foods for India and rckla
respectively. Bread is the staple foods for Earop and
Hamburger and French fries staple foods for Unigdtes.
Nigeria staple foods are starchy foods (cassavasnpounded
yam), yam flour grains (millet, maize in the foahpap).

* Culture, Kittler and Sucher defined culture as thalues, beliefs,
attitudes, and practices accepted by members gfoap or
community. Culture can be learnt, it is not inteat, it is passed
from generation to generation.

3.2 The Meaning of Food

Food means different thing to each person deperafinipe time, place,
health, economic and social status.

A food may arouse the feelings of pleasure, pragpehappiness,
sadness, masculinity, femininity, poverty, powecomfort. The culture
in which a person lives, the family in which he sire grows up and
experiences of travelling widely actually determaiethat food means
to an individual. Food is the vehicle by which ameurishes the body.
When staple foods are mainly from plant sourcesthedcculture is not
very flexible about adopting newer nutritious fageth as soybeans, the
nutritional status of such people will be poor.

3.3 The Functions of food

* The primary function of food is to supgnergy to the body. The
first body requirementis to have enoughergy before
performing other functions. The energy nutrientelude
carbohydrates, fats and proteins. The food soofremergy is
carbohydrate, fats and oils.

* Food nutrients also build and maintain body tessuThe body
building material in foods is protein.
* Food nutrients also regulate body processes. mheerals, the

vitamins and water each of these nutrients prasethe food you
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consume perform certain regulatory functions #rat crucial to
the normal operation of the body systemchSegulations
include the  movement of fluids, the coagalat of
blood, maintenance of normal body temperature crdrol
of the balance between acid and base.

* Food serves as a socializing agent or as meairfigeoidship. It
also serves as means of developing social rapport

* Food is also a way of satisfying certain emotiamzeds.

* Food is also used as a means of expressing ggelifrhe serving

of favorite foods and its withdrawal is @xpression of
appreciation and punishment respectively.

3.4 Cultural and Religious Food habits

Cultural and religious food habits are dictated thg culture or the
religion of the group. One of the major causeshidbood malnutrition

in some developing countries is cultural food @bto infants and also
to pregnant women. Certain foods are forbiddenrégmpant women and
infants either due to religion or tradition. Ssa#nd snakes for
examples are forbidden to infants and pregnant evolvecause such
foods will make the infants unable to walk or cragl excessively.

Some religion prohibits certain foods, especiafiyanimal origin, such

as pork, bats, and certain fish.

3.5 Factors Influencing Food Choices
* Family influence especially that of the care gi{dhe mother).

Whatever a mother likes she gives to the family &ne children
gradually learn through observation.

* Mother’s nutritional knowledge also influencesotbhabits. The
knowledge of adequate nutrition intake on reguasis will
certainly help to nurture the family to eat hifltly.

* Advertising is one of the major instrumentsed by food
industries to appeal to consumers to buy theid jo@ducts.
* Religion also influences food habits. The Chesg and Muslims

when fasting have certain food habits which ebedy in the
family accepts.

* Flavour and texture are two of the most significdactors for
choosing certain foods.

* Peer influences affect food choices especiallyoagthe young
ones.
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* Current health status is also a factor in foodices. A healthy
person has a good appetite while the contratfyeicase for
an ill person.

* Social changes are also leading factors for fabdices. The

higher the  social status, the more exposure tovermence
foods or fast food outlets.

5.0 CONCLUSION

In this unit you have learnt what food and cultame all about. In

defining food and culture, you have noted that faodhe vehicle for

nourishing the body to perform maximally. You halgo been exposed
to the importance of staple foods in improving thealth of an

individual. You should be able to define food, #afpods and give

specific example, for a particular tribe in Nigeridhe unit has

illustrated the different meaning of food to dint people. It has
highlighted different functions of food. The impamnte of culture and
religion in the selection of food has also beeruised. You should be
able to list those foods being prohibited becadseutture and religion

in your locality. Finally, the unit has discussedtbrs influencing food
choices. You should be able to list those factofiéncing your own

choice of foods.

5.0 SUMMARY

This unit has examined food and culture in thed®e of foods for
healthy living. It has also defined key terminokgiunder the topic.
Meaning of food and its functions in promoting diyahealth have been
elucidated in the unit. Factors influencing fooaickes are also shown
to be important in maintaining nutritional statd$e second module
will be built on basic understanding of compositiosf food
(carbohydrates, proteins, fats, vitamins, mineratger and fiber).

6.0 TUTOR-MARKED ASSIGNMENTS

1. Using appropriate examples, define the terms stéqube and
food habits.
2. List four factors that could influence food choices
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MODULE 2 BASIC KNOWLEDGE IN NUTRITION
Unitl Carbohydrates
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Unit 3 Lipids (Fats and Qils)

Unit 4 Minerals and Vitamins

Unit 5 Water and Fiber

UNIT 1 CARBOHYDRATES
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3.0 Main Content
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3.2 Functions of carbohydrates
3.3 Digestion of carbohydrates
3.4 Recommended Allowances for carbodigs
3.5 Food sources of carbohydrates
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Since you have gone through the historic backgroaindutrition and
the ancestral nutritional behaviors before andraédgricultural and
industrial revolutions, you will be exposed to lzakhowledge of food
composition. Carbohydrate is one of the essentirlents in food. This
unit will expose you to the importance of carbolayds, its
classifications, functions and food sources.

2.0 OBJECTIVES

by the end of this unit, you will be able to:
identify two types of carbohydrates
describe simple carbohydrate

list at least three functions of carbohydrates
identify the end product of carbohydrates
list four sources of carbohydrates.
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3.0 MAIN CONTENT
3.1 Types of Carbohydrates

There are two types of carbohydrates. They are Isimmpd complex

carbohydrates. Simple carbohydrates are easilystige by humans
and animals. Examples of simple carbohydrates amosaccarides and
diasassacharids. The most important monosacchasdgylucose.

Glucose is needed every second by the brain. Theadcharides are
two molecules of sugar, such as sucrose, malta$éaatose. Sucrose is
broken down to fructose and glucose, while maliedaroken down to

two molecules of glucose. Lactose is popularlymefdto as milk sugar.
Upon digestion it yields glucose and galactosea@Gake, fructose and
fructose are examples of monosaccharides. Complbohydrate are
polysaccharides that contains as many as 2000 eicgribohydrates
units in long chains. Starch, glucogen, and cedlelare examples of
complex carbohydrates. Starch is found in seed$gaains and tubers.
Glycogen is a form of glucose storage in animals.

3.2  Functions of Carbohydrates

* It supplies energy which serves as bodyl fiee both internal
and external activities.
* It spares protein from being used as a soura@nefgy. One grain

of carbohydrate will supply 4 kilocalories to thedy.

It supplies glucose to the body especially thairor

It helps the body to burn body fat.

It adds flavour to our diet.

It helps in the formation of genetic materialse{@xyribonucleic
acid

E I T I

DNA and Ribonucleic acid RNA).
3.3 Digestion of Carbohydrates

Digestion of carbohydrates begins in the mouth ands in the small
intestine. In the mouth, the food is chewed andkémnodown into small
pieces and mixed with saliva which contains sajivamylase ptyalin.
This enzyme splits disaccharides such as maltose digestion
continues in the duodenum (the first part of thalsm

Intestine) that contains pancreatic amylase whichtioues to break

down other disaccharides into the final end producich is glucose.
The other enzymes in the intestine are maltasease@nd lactase.
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Maltase breaks down maltose into two moleculeglotose. Lactase
breaks down lactose into one molecule each of gki@nd galactose
and sucrase converts sucrose into one molecule @agtucose and
fructose. Remember that the end product of carbmaitgds glucose.

3.4 Recommended Allowances for Carbohydrate

Since carbohydrate is universally available, thisreno basis for the
formulation dietary allowance for carbohydrate. Hoer, it should be
noted that carbohydrate and fats are suppliers rargy. Energy
requirement is increased during pregnancy, lactaiad infancy.

3.5 Food Sources of Carbohydrates

The major carbohydrates are found in sugars, cgraals (corn, millet,
wheat, rice, guinea corn, acha), legumes (heaoga beans,
groundnut, and dried fruits, tubers and vegejable

4.0 CONCLUSION

In this unit, you have learnt about carbohydrasean important
nutrient needed for the body especially, the br&iou have also been
exposed to the types of carbohydrates and exanogpleach type. The
breaking down of carbohydrates has

also been taught in this unit. You have also kn@eme of the vital
functions and sources of carbohydrates.

Remember that everything you eat contains carbalgdand its
digestion begins in the mouth and continueshie tmall intestines
with specific enzymes. The end product of carbohtgdis glucose.

50 SUMMARY
This unit has introduced you to one of the nutsdhiat is found in the
food you eat. It has exposed you to two typéscarbohydrates, their

functions and digestion in the body. You have #&sont about the food
sources of this important nutrient.

6.0 TUTOR-MARKED ASSIGNMENT
1. List five functions of carbohydrates.

2. Discuss, the journey of a piece of bread yowehast taken in
terms of its digestion.
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INTRODUCTION

Since you have gone through the types and funcbboarbohydrates in
unit, you would have acquired general view thatohydrate spares
protein. This unit will help you to appreciate timgportance of protein
as a body builder and repairer.

2.0

OBJECTIVES

By the end of this unit, you will be able to:

identify the chemical elements in protein

classify protein into three groups

differentiate between animal and plant protein

identify the difference  between supplementary and
complementary protein

list at least two functions of protein

identify the end product of protein

list at least 3 food sources of protein that areaghbut of high
value.
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3.0 MAIN CONTENT
3.1 Classification of Protein

The word “protein’ simply means, to come first. Fmutrient is the
most indispensable nutrient that supplies esseatia non-essential
amino acids. These essential amino acids are ragessr body
building and tissue repairments.

Protein can be simply grouped under two broad mggdiThe animal
and plant protein sources. Animal protein sousresusually referred to
as complete protein because it contains all thentisé amino acids
(Isoleucine, Leucine, Lysine, methionine, phenylala, threonine,
tryptophan, and valine). These eight essential aragids are for adults.
For infants, histidine is listed as 9th amino azsdential for them.
Proteins are majorly classified according to theotubility and other
physical properties. Three classes are used tgaade protein;

Simple proteins: These are protein substancesyie&t amino acids
after complete hydrolysis. Albumen of egg, dterof hair and
goblin of hemoglobin are examples of simple proei

Conjugal proteins: These are protein compounds sdiime other non
protein molecules or molecules with metaipon hydrolysis.
Examples are

haemoglobin (protein + heme) of blood, casein @rot+ phosphoric
acid of milk and lipoprotein (protein + lipid) irldod plasma.

Derived proteins:- These are products formed frone tpartial
breakdown of proteins by the action of heat an@oghysical forces or
by hydrolytic agents, peptones, polypeptides, agutides (mixtures of
amino acids with decreasing numbers of amino acidshe chains
length).

3.2 Functions of Protein

The chief functions of protein are to:

. Provide amino acids for the body to build newsumss, and
normal growth of infants.

. Help to maintain body tissue and replacement ainaged or
worn out tissues in both adults and children.

. Help in the formation of hormones, enzymes antlbadies.
Serve as source of energy in the absence of loydbate.
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3.3 Digestion of Protein

Protein digestion starts from the stomach. The lohgins of proteins
are split into smaller units by an inactive enzypepsinogen that is
converted to pepsin upon being in contact with bgdloric acid.

The main protein connective tissue, called collagendigested by
pepsin. The vast majority of protein digestion ascin the duodenum.
The liquefied mass of food called chyme passesutiirathe pyloric
sphincter into small intestine where the activatidnenterokinase, an
enzyme that activates pancreatic trypsinogeto trypsin. Trypsin,
chymotrypsin and carboxypolypetidase breakdown thieks of

polypeptide chains and further subdivide them ismeall polypetides.
These result in free amino acids.

3.4 Recommended Allowance for Protein

For adult men and women 18 to 35 years of ageet@mmended daily
dietary allowance is one gram per kilogram of begdight. It is also

recommended that the dietary allowance for infahtsuld be increased
as they grow up, while adult men and women sho@drehse their
allowances as they add years. The protein requitesrfer babies are
based on complex calculations of total intake anf(NKkrogen) content
of breast milk fed directly or by bottle to babiesthe first 4-6 months
of life. Yet 20% of the total N in breast milk is the form of non-amino
acid N such as urea. Because babies grow well isnnihik, provided

they have enough, the total N is assumed to beeadiland figures are
calculated as though the N were all protein. Frot26months, the
breastfed child is still growing rapidly but nowsé& rely on other
sources of food, i.e. supplementary feeds. Ext@iepr needs are
needed by pregnant women, lactating mothezarly adolescents,
individuals under stress and post-surgery patients.

3.5 Protein Deficiency Diseases

A deficiency disease of protein is called protemergy malnutrition
(PEM). It was formerly known as Protein Caloric matition (PCM).
The term energy refers to both calorie and fate gtterns of PEM are,
kwashiorkor, marasmus, marasmic — kwashiorkor amdeu nutrition.
Other form of protein deficiency in humans includedritional liver
disease. This deficiency is commonly observed dotablic patient and
kwashiorkor children. The disease is characterlzgedn enlarged fatty
liver and oedema.
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3.6 Supplementary and Complementary Protein

All animal proteins are first class protein becatisey contain all the
essential amino acids. Plant proteins on the dihed are regarded as
second class protein because they lack one or $aenéal amino acids.
When you add an animal protein to a protein froanpkource, such a
combination is regarded as supplementary protein.ekample, maize
+ meat, groundnut + crayfish etc. It is the aninpabtein that is
supplying all the essential amino acids.

Complementary proteins are the combinations of imvportant plant

protein sources. Example are Beans and rice, nmazke groundnut.

Grains are deficient in lysine and legumes arecd®it in methionine.

Rice, millet, maize and wheat are grains while Beand groundnut are
legumes.

3.7 Food Sources of Protein

The food sources of animal proteins include fistayfish, eggs, milk,
goat meat, pork, chicken, turkey, crab, breast mitk The major plant
protein sources are cowpea seeds, soybeans, gugsndbcust beans,
pinto beans, red kidney beans and lima beans. &rsuich as rice,
wheat, maize, guinea corn, acha, millet are alsstarces of protein.

4.0 CONCLUSION

In this unit you have learnt that protein is aneasisl nutrient that
makes up the building block of other body. More ampntly, you have
been introduced to classes of protein, its digastionctions and food
sources. You should be able to make up a complemeptotein diet
after you have been exposed to protein food sources

This unit has also provided you information on timeed for higher
protein allowances for pregnant and lactating woneflants and early
adolescents.

50 SUMMARY
This unit being a part of basic knowledge in nignthas exposed you
to the importance of protein in the growth and rtemiance of body

tissue. It has listed the function of proteins #mel uniqueness of amino
acids in the formulation of complementary and sapm@ntary protein.
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6.0 TUTOR-MARKED ASSIGNMENTS

1. (a). Differentiate between classes of proteins
(b). List the essential amino acioisdhildren and adults.

2. Briefly describe the differences between suppleiary and
complementary proteins with specific examples.
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1.0 INTRODUCTION

Since you have gone through the first two units god have general
overview of the importance of carbohydrates andemms in human
health in this unit, you will also learn the impmonte of fat as an
essential nutrient for good health of all ages.

2.0 OBJECTIVES

By the end of this unit, you will be able to:

define lipid.

differentiate between fats and oils.
list at least two essential fatty acids
list at least four functions of fats.
identify the end product of fats

list the food sources of fats.

3.0 MAIN CONTENT
3.1 Types of Lipids

The term lipid is descriptive rather than a chemigcame such as
carbohydrates or protein. The term refers to fattablike substances.
Lipids are classified into two groups, simple amampound lipids.
Simple lipids are the esters of fatty acids anadladt. Examples of ester
of fatty acids include animal and vegetable fats.
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Compound lipids are esters of fatty acids contgirgnoups in addition
to an alcohol and a fatty acid. Examples of thepé&ld include
phospholipids such as Lecithin found in egg yolkl amlk sterol, such
as cholesterol. Generally, lipids are fats and. dilsere is a difference
between fats and oils. Fats are solid at room teatyes, whereas, oils
are liquid. Fats and oils are greasy or oily to thech and they are
commonly found in plants and animals. The amounérargy in fats
and oils doubles that of protein and carbohydré&d®e gram of
carbohydrates and protein will yield 4 kcal, eaalt fats will yield
Okcal.

3.2 The Essential Fatty Acids

Fatty acids can be described as the building blatk#ids (fats and
oils). Like proteins and carbohydrates, they arelenap of hydrogen
carbon (CH) but they differ by having a carboxybgp (COOH) at the
end. Animal fats contain more of saturated fatigeicThis is one of the
reasons for animal fats to be solid at room tentpezaThese fatty acids
are long chains with all the carbon chains fulljefi with hydrogen
ions.

The oils are liquid at room temperature becausg ¢batain unsaturated
fatty acids. This means some of the carbons arélieat. Some of these
unsaturated fatty acids are essential to humarsusedhe body system
cannot provide them enough to meet body requiresn&ame of these
essential fatty acids are linolenic and linoleic.

3.3 Functions of Fats
One of the chief functions of fats is to supply rgrye

Fat helps the body to transport fat soluble vitan{iy, D, E and K).

Fat helps in protecting the internal organs of bloely by serving as
cushion pad, for example the kidney.

Oils provides the essential fatty acids whibklp in preventing
excessive loss of water.

Fat gives taste and feeling of satisfaction in alm&/ithout fats food
will be too dry to eat.

Dietary fat stored as adipose tissue in man hekos to survive without
food for some weeks.

Fat is used by food manufacturers for smoothnedsearderness.
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3.4  Digestion of Fats

The digestion of fats begin in the small intestimbe fats are split by

the bile and the pancreatic lipase. The bile iseted by the liver. It is

the bile fluid, the bile salts serves as emulsiyagent. These bile salts
also accelerate the pancreatic lipase (enzymebtkaks fats) and it also
neutralizes the acidity of the chyme. The end pctslof fats are fatty

acids, glycerol and glycerides.

3.5 Food Sources of Fats and Oils

Rich sources of oils are available in plants, sasttorn oil, groundnut
oil, melon oil, soybean oil and palm oil. Palm eaibntains a lot of
palmitic acid which is made up of saturated fattida. Rich sources of
fats are mainly from animal food sources such ak,poeat, whole milk
and cheese.

4.0 CONCLUSION

In this unit, you have learnt that lipids are a@led fats and they can be
classified into two groups, simple and complexdgiYou have also
been exposed to those fatty acids that are eskenhaman health. You
now know that the main difference between oils faid is their fatty
acid composition whether saturated or unsaturatexs.oFunctions of
fats have also been expatiated in this unit. Haped that by now, you
should be able to examine your fat choices. Arg thestly from plant
or animal food sources?

5.0 SUMMARY

This unit has provided you the meaning of lipidsit classification,
and composition, digestion, functions and food sesr It has also
explained the importance of essential fatty acids.

6.0 TUTOR-MARKED ASSIGNMENT

1. List five functions of fats.

2 (a). Why is fat solid at room temperature?
(b).Give at least two examples each of fatsalsd
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1.0 INTRODUCTION

Since you have gone through Units 1 to 3, you hbant that

carbohydrates, proteins and lipids are organic @ungs made up of
chemical elements such as carbon, hydrogen, niirage oxygen. All

these organic compounds with water make up aboyte®éent of your
body weight and the remaining 4 percent is madefupe minerals. In
this unit, you will learn about classification ofimarals, their functions,
deficiencies and food sources. You will also leabout vitamins, they
are essential for normal metabolism, growth andeligoment of the
body. This unit will explain vitamin functions, dsifications,

deficiencies, and food sources.

2.0 OBJECTIVES

By the end of this unit, you will be able to:

classify minerals into two major groups

list at least five of the major minerals

identify the micro minerals

describe the difference between major and tracenais

list at least five functions of minerals

identify at least two mineral deficiencies

list at least three macro and micro minerals eawh their food
sources

. define and classify vitamins

o differentiate between vitamins and other large mualkes
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o describe at least three functions of the waterldeluitamins

o describe at least two functions of fat soluble miitas

) list at least three deficiencies of water and fdilsle vitamins

) list at least three food sources each of water famndsoluble
vitamins.

3.1 Classification of minerals

Generally, minerals are inorganic elements whiah egsential for the
correct functioning of the body. The body contaapproximately 4%
minerals which must be supplied by the diet. They essential for
growth. Minerals do not provide energy by themsslisut because they
form part of the tissue and skeleton they are disddar growth. Some
act as catalyst or carriers, some minerals aretitossts of essential
molecules such as thyroxine and haemoglobin oaa@n integral part
of various metaloenzyme such as alkaline phosphat carbolic-
anhydrase. Minerals exist as inorganic ions heytdo not contain
carbon. They enter the body as ion e.g. calciurarghte body as an ion
with two positive charges (Ca2+). It may be comdimeth a number of
negative ions like those from phosphate to forn. sdinerals cannot
be changed during digestion. Once they are in tdy bthey are there
until they are excreted. Minerals can be classifigi two classes,
macro and micro minerals. The macro minerals avsdtthat the body
needs in larger amounts more than 5 grams (a teaspbhese macro or
major minerals include calcium, phosphorous, patass sulfur,
sodium, chloride and magnesium. Calcium and phaspiscare the two
major minerals needed by the body in the highgsantities. Micro
minerals or trace minerals are those that the bwelds in minute
guantities less than 5 grams. These micro mineaads iron, zinc,
copper, manganese, iodine, selenium. There arer ativee trace
minerals. These are cobalt, molybdenum, chromium, tanadium,
fluorine, silicon, nickel, and arsenic.

3.2 Functions of Minerals

Majorly, minerals function in two important roles @uilding and
regulatory substances. Specifically, the functiohshinerals are:

They are building parts in the hard tissues oftibey (bones and teeth).
They give rigidity to bones, teeth and the wholeyolhey are part of
soft tissues (muscle, protein and nervous tissuesnade up of sulfur
and phosphorous).

They are components of essential hormones thatilbotd to healthy

body system. For example, iodine is present inakipe and zinc is in

insulin.
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They contribute to the body fluids and tissueslastelytes concerned
with the maintenance of osmotic pressure, and lbask balance. They
also contribute to membrane permeability and muscigbility and
oxygen transport (sodium, potassium, chloride, phosous, calcium,
magnesium and iron).

They are essential for blood clot formation.

They are catalysts in enzymes and hormone system.
They make possible normal rhythm in the heart beat.
3.3  Adult Mineral Requirements, Main Function, Defciency And
Main Sources

This unit will be presented in the form of a tabldne main function,
deficiency and sources of each mineral will bedatid.

The macro minerals will be shown in Table 1 and rtiiero minerals
will be in Table 1.

Table 1: Adult Mineral Requirements, Functions, Deiciency and
Main Sources

Macro Chief Functions |Deficiency |Adult Chief food

mineral Symptoms minimum  |sources

Chloride [Part of hydrochloriNone 750mg/day [Table sal
acid, maintains moderate
normal fluid an amounts i
electrolyte balance. all foods.

PotassiumjAssists in  neryMuscular 2000mg/dayAll  whole
impulse weakness, foods,
transmission muscparalysis, milk,
contraction, arnconfusion fruits,
maintans  normg grains an
fluid and electrolyt legumes
balance

Calcium [The principgStunted 1000mg/dayMilk, snail,
mineral of boneggrowth in (29- fish with
and children, bon50years)1200ones,
teeth involves iloss. greens and
muscle contraction
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and relaxatio(Osteoporosis)mg/day(51Legumes
blood clotting and

blood above)

pressure ar

immune defenses

Phosphoruslelps in thiWeakness, 420 mg/daNuts
contraction gconfusion, i(men legumes,
nerves and muscléextreme, 3lyears 4whole
It helps in the convulsion, 320 mg/dajgrains
synthesis of proteihallucination,women
functioning odifficulty in  31yrs+)
immune system aiswallowing in
also enzymchildren &
activator. growth

failure

Magnesiuntelps in thiWeakness, [420mg/day [Nuts,
contraction gconfusion, if jmen 31yr+ |egumes
nerves extreme, 320mg/day whole
and muscles. [convulsion, women grains.
helps in thihallucination 31+
synthesis of proteidifficulty
functioning olin swallowing
immune system aiin
also enzyme children,
activator. growth

failure.

Sodium It improves the tasMuscle 500mg/day [Table sal
of foods, aids icramps in all
transmitting mental foods.
electrical impulseaparthy loss (
in appetite
the body syste
maintains  norm

fluid and electrolyt
balance.
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Sulfur It helps in th{None - All  protein
oxidation-reduction food
reactions, it is pd sources.

of proteins,
vitamin biotin an
thiamine and th
hormone insulin.

Table 2: Adult Mineral Requirements, Function, Deficiency and
Main Food Sources

Micro Chief functions Deficiency Adult Chief food
mineral symptoms minimum  [sources
Iron Helps in the buildinReduced |Men Red mea
of red blood cellgesistance |(10mg/day) fish, eggs
part of th¢o infectionWomen legumes,
hemoglobin, anproductivity,|(15mg/day) |dried
myoglobin inphysica fruits.
musdes. It also helgfitness,
in the anemia |
conversion dchildren an
hydrogen.peroxide twomen,
oxygen and water |paled eye:

Zinc Constituents of marGrowth Men Protein
enzymes, itenhanceretardation, 15mg/day, food
insulin activities, paDNA Women sources
of materials iisynthesis |10mg/day |meat, fish
making genetiimpaired whole
materials, helps tgaste an grain, se
transport vitamins Aappetite, tin foods.
it improvesand ver)
mechanism and alshort penig
helps in  sexuachronic
maturation, improvewound
appetite healing
and promotes growiprolonged
Promdes rapi@acute 0
wound healing. severe

diarrhea
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lodine It is an essentiGrowth 150 ug/day | lodized
component of thyroigetardation, salt, sea
hormone that help [cretinism foods.
regulate growth arand pog
mental developmercognition ir
It also helps in thchildren.
release of enerSevere forr
from the foodeads to
consumed. goiter

(enlarged
thyroid
gland).

Selenium It is part of enzymDegeneratio70ug/day |Sea food
that work with of men, meat,
vitamin E to fight freheart women  5lonions,
radicals in the body.muscles, |ug/day. fruits.
prevents degeneratisusceptibility
of heart to
muscles. cancer

Manganesk serves as a cofacNone ye  [2-5mg/day | Widely
activating a larg present |
number of enzyme foods
and also
assist in the regulati
of carbohydrate
metabolism.

Copper |It is part of sevepahaemia, |1.5- Shell fish
enzymes, helps Wmeakening 3.0gm/day |oysters,
Mitochondriaenergy The nervous legumes,
production, Protecks/stem. liver.
against oxidants anhd
free radicals, plays
key role in ion
absorption and
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Chromiumlt is part of insuliimpaired [50-20ug/day| Meat,

that helps to growth, liver,
Transport glucose. [mability tg kidney,
helps in the releasefuse glucose whole
energy from glucosenormally grains.

3.4  Definition of Vitamins

Vitamins are group of organic substances needdatidypody in minute
guantities but essential for normal metabolismwghoand development
of the body. Vitamins like proteins, fats, oilsylmahydrates are organic
substances but they differ from the large moleculé®y are different
because in their structures. Their individual uaitgl are not linked in
long chains. Vitamins do not yield any end prodtiogy assist enzymes
that yield glucose from carbohydrate, amino acidefprotein and fatty
acids, glycerol and glycerides from lipids. The amo of vitamins
needed are measured in micrograms or milligrantsaalsof grams used
for the large molecules.

3.5 Classification of Vitamins

Vitamins can be classified into two main groupse3étwo groups are
fat and water soluble. The fat soluble vitamins geaerally stable to
heat and they can only be transported in the bodla presence of fat.
The water soluble vitamins on the other hand, atealways stable to
heat. They are easily decreased by heat or lomggsto

These fat soluble vitamins are Vitamins A (RetinoYjitamin D

(Calciferal), Vitamin E (Tocopherol), and Vitamin #Menaquinone and
Phylloquinone). The water soluble vitamins arelgai@stroyed by heat.
The water soluble vitamins are vitamins Bl (Thigmiwtamin B2,

(Riboflavin), vitamin B5 (Niacin or Nicotinic acid)vitamin B6,

(Pyridoxine), vitamin B9 (Folic acid or folate), tamin B12

(Cobalamin) and vitamin C (Ascorbic acid).
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3.6  Stability, Key Functions, Deficiency, Food Saues and  Requirements of Fat Soluble Vitamins.

Table 3: Stability, key functions, deficiency, foodources and requirements of fat soluble vitamins

Name Stability Key functions Key deficiency Food sarces Requirements
Fat soluble Stable and Essential for normal Night  blindnessdLiver, Egg yolk, 5000 U
Vitamin Adestroyed growth, reproductivpool Palm oil, Green ar
(Retinol) by oxidation ansystem and normal visigtooth formation anyellow leafy

ultraviolet radiation  function as antioxidant. |severe deficienqvegetables, yello

heat leads tfruits.

xerophthalmia
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Vitamin D Stable to Influences absorption Bowlegs, pogFortified milk, 5-15mg o]
Calciferol heat oxidation and metabolism teeth, sunshine, liver, fish. |400IU
acid and alkali phosphorus ar knock kneeg
calcium. Essential fisevere
normal growth, form leads t
formation anfrickets in childre
maintenance of bones [and osteomalacia
and teeth. adults.
Vitamin E Stable to It is a strong anti- Increase in lipid |[Wheat-germ, 10-30 mg
Tocopherol heat, in the absenoxidant. Protects red |peroxidation of th @mond, plant oilg
of blood cells frorcell membranéground nut.
oxygen destroyed haemolysis, plays role changes in balan
by alkalis reproduction (in animalsand coordinatiof
Sterility in animalg
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Vitamin k Leafy green 120 mg
Menaquinone |Resistant to heat, Helps in the production |Lead to vegetables, carr(
and oxygen but destroyedof prothrombin a haemorrhage, soybean.

Phylloquinone |y ultra violet light compound necessary |fincreased incidence
blood clothing. It is alsof hip fracture an
involved in bon{slow clotting time.
metabolism.

Table 4: Stability, key functions, deficiency, foodsources, and requirement of water soluble vitamins



PHS 202 NUTRITION IN HEALTH AND DISEASES
Vitamin C Unstable to heat, Important in woullimpaired wound (Citrus fruits, 90mg for nale
(Ascorbicacid) (destruction by healing, immune  |healing, bleedingjomatoes 75forfemale
air, light and metals. responses allergic rei@onsigums, sore joints.
collagen, formation
strengthening capillaries
VitaminB1 Stable in acid Assist in carbohydrate Loss oMilk and dairy |1.1-1.3mg
(Thiamine) solution metabolism. Essentia forappetite, foods, organ
growth, normal appetite, numbress iimeals green leafy
digestion and healthy |egs, vegetables.
nervous system irritability,
depression and
fatigue. Sevey
deficiency leads
to beriberi.

42



PHS 202

NUTRITION IN HEALTH AND DISEASES

VitaminB2 Unstable to heat, Helps in the metabolism of Cheilosis, loss ofMilk and dairy [1.1-1.3mg
(Riboflavine) Light and alkaline carbohydrates, amino  Visual activity, [foods, organ
(>pH7) acids, and lipids. EBential foGlossitis, meals green leafy
growth. Helps in diggtivealopecia vegetables.
system. Acts as hydrogeniGontibutes e
transport. cataract formation
Indigestion and
VitaminB5 Stable in Part of coenzymes that anorexia, Fish, liver, eggs, |14-16mg
(Niacinor presence of heHelp in the metabolism of general |groundnuts,
Nicotinic acid) oxygen, acidcarbohydrates and amo acidsweakness legumes.
and alkali, light. Helps in healthy gastrointestina and
tract and nervous system. tiredness,
dermatitis,
diarrhea
and
dementia.
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VitaminB6 Unstable to heat Essential for normal Convulsive Pork, yeast, 1.3-1.7mg
(Pyridoxine) &light. growth. Asaco enzyme, it lpsseizures, Banana and liver

in the metabolism amino ac
and unsaturated fatty acid®iin
essential fatty acids. It aids in
conversion of tryptophantoniac

@isemia,

weakness
Hleeping and
in. poor

mental perceptio

=)
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VitaminB9 Stable in
(Folate o rBlicpresence of light It helps in synthesis of Impaired Green-leafy 400mg
acid) when insolution, butagenetic materials (DNA, biosynthesisof |vegetables,
stable in presenceofRNA). It aids in the pgvention gDNA organ mets
heat in acid media. |neural tube defects in early &dnd RNA. legumes, oats.
development. Important in|t leads to
normal maturation of red antkgaloblastic,
white blood cells. macrocytic
anemia.
Nevral tube
defects.
Stable in acid, It aids in the normal blood Malabsorption |Liver, milk, eggs,30mg
VitaminB12 alkaline &heat buformation. Important in the leads fish.
(Cobalamin) destroyed by synthesis of genetic materjab pernicious
oxidation &light Promotion of growth amanemia,
(UV) healthy nervous system. neurologic

abnormalities.
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4.0 CONCLUSION

In this unit, you have leant that minerals can l@sgfied under two
groups, micro and macro minerals. You have alsatdhe functions of
these micro and macro minerals. The lists of threaseerals have been
introduced to you. By now you should know that maie do not change
in the body system, unlike organic compounds swElprateins and
lipids. You should be able to select food sources dach of the
minerals. More importantly, you should know the Itireanplications of
deficiencies of all these minerals. This unit hdsoadefined and
classified vitamins. The unit has shown that vitagniare organic
substances like the three large molecules (carbalasl proteins &
lipids) but they are different from them. Vitamihsave been grouped
into two major groups (fat and water soluble). Thé&inctions,
deficiencies, food sources and vitamin requiremevese explained in
this unit. By now you should begin to pay attentio your food intake
as to whether it supplies you all the vitaminsyfour optimal health.

5.0 SUMMARY

This unit still being part of basic nutritio has taken you through
the importance of macro and micro minerals in th@mwtion of good
health. The unit has also illustrated the diffeeeth@tween micro and
macro minerals. The chief functions, deficiencied ood sources have
also been discussed. The unit discussed the visaramother important
nutrient that promotes quality health. It has edgtat on the importance
of vitamins in assisting other nutrients to promatel sustain healthy
body system. The unit has also discussed the twopgrof vitamins,
their functions, deficiencies and food sources.

6.0 TUTOR-MARKED ASSIGNMENTS

la. Distinguish between macro and micro minerals

b. Describe the principal functions, two food usm®ms and
deficiencies each of macro and micro minerals.

2a. Describe the general differences betweenrfdtveater soluble

vitamins.

b. Which of the B vitamins are associatedhwenergy and
protein metabolisms list at least two deficiesct these
vitamins.
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1.0 INTRODUCTION

Since the first five units have introduced you t@silb nutrition, you
should by now appreciate that all the nutrientsrexeded for well being
of humans from the womb to old age. Apparently, mvitkscussing
about nutrients, for planning adequate nutritioafer is often left out
as one of those nutrients to be reckoned. Withereas, human being
can survive a longer period without food than withavater. Water is
the main constituent of the body, comprising 72%atffree weight —
about 45 litres in the average 70kg man, and $lidéss in the average
woman of this weight because of greater proportbrbody fat. Of
these 45 litres, about 30 are intracellular flui€K) and 15 are
extracellular fluid (ECF), and of the latter volurabout one-fifth, or 3
litres, is plasma water within the intravasculalas@ Transcellular
fluids (e.g. cerebrospinal fluid, fluids in the ewad ear, intestinal
secretions) comprise further small parts of the EGmpartment, but
have slightly different ionic structures owing twetselective properties
of the organs secreting them. Since you have bgpased to other 6
important nutrients, you will realize that all tleesutrients are in the
foods that you consume and all of them have spemfes they play in
nourishing the body. This unit shall illustrate thgortance of fiber, an
essential nutrient that is under appreciated atehahentioned as part
of components of adequate nutrition intake. Burdtt Trowell (1972),
had earlier proposed that many Western diseasésasucardiovascular
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diseases, diabetes, some forms of cancers andyb&sie due to lack
of dietary fiber in the diet.

This unit intends to  discuss the Iimportance ofvater, its
classification, functions and sources. It also akpthe types of dietary
fiber, its health benefits and food sources.

2.0 OBJECTIVES

By the end of this unit, you will be able to:

Define water in your own words.

Describe the classification of water.

Identify at least three functions of water.

Describe the effects of water on nutritive valudaafds.
List two sources of water.

Describe Daily Recommended Allowances for water.
Define dietary fiber in two ways

Differentiate between fiber and starch

List at least three health benefits of dietaryfihe

. Identify at least two major food sources of eaghetyf dietary
fiber

3.0 MAIN CONTENT
3.1 Definition, Classification and Sources of War of water

Water is defined as tasteless, colourless, odauded clear fluid that is
made up of hydrogen and oxygen. It can be cladsdge either hard or
soft. Water is either hard or soft depending onsthérce of the water.
The two main sources of drinking water are surfacd ground water.
Surface water comes from lakes and rivers. Thergtouater, on the
other comes from underground rock. The vast mgjafithe people in
rural and some parts of the urban areas draw \Vitaer the well. The
two sources of water are exposed to contaminatestesapesticides,
chemicals and poorly disposed household solventsee Tevel of
chemical present in water will determine the lesfethe hardness of the
water.

3.2 Functions of Water

. Water supports life, without it human being camaatvive.
o Water serves as intracellular and extracelluladflu
o It forms a good medium for removing heat from thedy

because it  has great ability to hold heat.
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o It helps to remove waste products from the body.

o It serves as lubricant in the knees and jointheftiody.

. It is used for the construction of every cell.

. Water forms the major part of foods and human body.

. It serves as a solvent for nutrients; it liquefiesd so that it can

be properly digested.
3.3  Effect of water on Nutritive value of food

The quantity of water in a food has a great efégin other nutrients in
such food. Fruits and some green leafy vegetablge higher quantity
of water and lesser energy and other nutrients dniea fruits and leafy
green vegetables. The quantity of water, in orderds, affect the total
energy value in the food because of dilution. Téae principle applies
to protein and other nutrients.

3.4 Recommended Daily Water Requirements for Water

You should remember that almost two thirds of tbdybis made up of
water, hence the need for daily regular intake afewis compulsory.
An average individual requires about two litreeemht cups of water on
daily basis. You should also note that water i® @bundant in some
foods such as fruits and leafy green vegetablesuaber, lettuce, raw
tomatoes, orange, grape, water leaf, okra). The btgb makes its own
water from the byproduct of carbohydrates, fats puadein metabolism.

3.5  Definition of Dietary Fibers

Trowell (1972) defined dietary fiber, as “The skaleremains of plant
cells that are resistant to hydrolysis by the ereymof man”. This
specific focus on the skeletal remains of plantlscaleliberately
excluded starch and other non cell wall materialsg provided the
source definition of dietry fibre as endogenousiplzell wall material (
Trowell 1972, Trowell et al 1985).The Life ScienBesearch Office
(1987) also defines dietary fiber as “the endogenoamponents of
plant materials in the diet which are resistantligestion by enzymes
produced by humans”.

Whitney, Cataldo and Rolfes (1998) also definedadljefiber as the
structural parts of plants and are found in alinpla derived foods —
vegetables, fruits, grains, and legumes”. Warddso defines dietary
fibers as “a class made up of polysaccharides,they differ from
starches in so far as the chemical links that jodividual sugar units
cannot be digested by human enzymes in the gasstimal (Gl) tract”.
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3.6 Differences between Starch and Fiber

In plants, glucose is stored as starch in the malts, just as the human
body stores glucose as glycogen. Although bothclstand fiber are

polysaccharides, fibers differ from starch becatise bonds between
their monosaccharide units cannot be broken dowg human

digestive enzymes. Starch, on the other handigestible by human
digestive enzymes. The connecting chains in starehn spiral form,

whereas, in fiber it is straight.

3.7. Classification of Dietary fibers

Total dietary fiber can be broadly divided into twaon-starch

polysaccharides and Lignin. Lignin is a non-polyserides fiber that
gives the plant its strength. Lignin is an inso&uliber , examples are
whole grains, parts of vegetables such as carmtheosmall seeds of
fruits.

The non-starch polysaccharides are further divisiéd non-cellulose

polysaccharides and cellulose. Like starch, cedilas made up of
glucose units. They are connected in a long chadhtlis chain does not
branch. The bonds holding the glucose units togetwst digestion by
human digestive enzymes. Cellulose is the primansttuent of plant

cell walls and hemicelluloses are the main composibf cereal fibers

(wheat, brown rice, vegetables). Both cellulose aedicellulose are
insoluble in water.

It is apparent from the above that further divis@n dietary fiber can
be grouped under soluble dietary fiber. The solutlietary fibers
include pectins, gums, and mucilages. Pectins @auad in vegetables
and fruits, especially citrus fruits, apples, bamasranges, carrots, oats,
and kidney beans. Remember that gums and mucitagethie secretion
that comes out when a branch of plant is cut.

3.8 Functions or Health Benefits of Dietary Fiberand Food
sources

The health benefits of soluble dietary fiber inclue;

1. Delaying the stomach’s emptying and thensit of chyme
(through the intestine.

2. Delay glucose absorption

3. Lower blood cholesterol

51



PHS 202 NUTRITION IN HEALTH AND DISEASES

The health benefits of insoluble dietary fiber ura:

4. Speed up the transit of chyme through the timeg$whole grains).
5. Increase fecal weight.

6. Slow starch breakdown and delay glucose alisarptto the blood.
4.0 CONCLUSION

This unit has actually discussed water as the amfortant nutrient that
Is required by the body for optimal functioning. ¥has, most health
experts ignore water as a nutrient. By now, yowkh&now that water

is even the most important nutrient for the bodyat®¥y has been
classified into two groups and its functions haeerbwell listed in this

unit. The Recommended Daily water Requirement reenlput at 2

litres or 8 cups. Other sources of water from thedf metabolisms and
fruits and leafy green vegetables have also beplaie@ed. The effect of
water on nutritive value of food is not left outtins unit.

It has also shown that dietary fibers are importantrient but

unrecognized in human diet. Five different defons have been given.
At this juncture, you should define your dietarpdis in your own

words. The unit has expatiated between starch &tdrg fiber. It has

also classified dietary fibers. The functions oaltie benefits of dietary
fibers have been illustrated under soluble andlutde dietary fibers

with specific examples of food sources.

5.0 SUMMARY

Water as an important and as an indispensableenuthave been
examined in this unit. Its functions, sources, @ffen nutritive value of

food and daily requirement have been presentetisnunit. This unit

being part of the last one to end up kmaolge of basic nutrition,
has taken you through the meaning of dietary fibemmpositions,

difference between starch and dietary fiber andtihé&nefits of soluble
and insoluble dietary fibers together with theiodosources. It is hoped
that you will make good use of this basic knowledg®lutrition as you

move to the next module.

6.0 TUTOR-MARKED ASSIGNMENT
la. Define water in your own words.
b. List two classes of water.

C. Enumerate 5 functions of water.

2a. Describe the differences between starch agtdrglifibers.
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b. With specific examples of food sources #melr classification,
list three health benefits of dietary fibers.
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1.0 INTRODUCTION

Since you have learnt about food, its definitiogaming and functions,
in Module 2, you are going to be introduced to sifesation of foods in
this unit. This classification of foods will assistou use food
composition tables. These tables are organizadcording to
classification of foods into food groups, withe food items listed
alphabetically within each food group. Bread, foample, tops the
cereal food groups. You will be introduced to difflet ways of
classifying foods both internationally and natidyal

2.0 OBJECTIVES

By the end of this unit, you will be able to:

. Classify foods into five different ways.
. Describe each classification in your own languageh specific
examples of
locally available foodstuffs.
. List at least two importance of classificationfodds.
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3.0 MAIN CONTENT
3.1 Classification of foods

Foods can be classified into five different wayfe3e are the Basic
four, the 7 food groups, Nutrients, Food Guide Rycaand 3 Food
Groups.

The Basic Four: This is an American acceptable oweif classifying
foods.

The Basic Four Groups are Milk and milk productslK, ice cream,
and cheese);

Meat and legume group (Beef, veal, pork, lamb, fppulish, eggs, dry
beans, peas, soybeans, melon seeds, and grouadraltsrnatives).
Vegetable and fruits Group (Citrus fruits, leafggn vegetables).
Grains and Cereals group (whole grains that includeze, millet, oats,
wheat, guinea corn and rice).

The 7 Food Groups: This 7 food groups plan wasdhiced during the
war time.

These groups are:

? green and yellow vegetables (amaranthus, wadéy, leed potato
leaves, red  spinach).
? Oranges, grapefruit, tomatoes or raw cabbagetd&st other

vegetables and fruits.

? Meat and milk products. Meat, poultry, fish agd®

? Bread, flour and cereal (whole grain enrichedestored). Butter
or fortified margarine.
Just like the Basic four, the 7 food groups wasdus United
Sates of

America.
Nutrients Classification

Food classification can also be grouped accordinpé major nutrient
such food is made up. These nutrients are carbategi{yam, cassava);
Protein (meat, fish, beans); Fats and oils (palincoirn oil, olive oil);
Vitamins, Vitamins A,B, C and D (fruit and vegetes) Minerals, zinc,
iron, calcium (milk, nuts, fish) water (rain watbgQre-hole water). Fiber
(fruits, vegetables and beans).
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Food Guide Pyramic

The food Guide Pyramid was developed to help inidigls to choose ¢
adequate and healthful diet. The food guide Pyrashmlvs at the bas
of the pyramid bread, whole grain cereal, at the top of pyramid ai
fats, oils, sweets meaning that to have an adedgliateone should e
more of the food at the base and consume very mainiithose at th
apex of the pyramid. In the middle of the pyramgité and vegetable
are encourageto be consumed at least 2 to 4 servings every Hagy
third layer has meat and milk products and theyukhbe consumed |

least 2 servings dalil
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FOOD PYRAMID

Fig. 10.1: Food Pyramid

Cowrtesy af Olu Akinkugbe Foundation Child Nutrition Centre

CRAIN CGROUP
1t Slice of Bread
1 milk tin of conked/prepared rice
Ve cup of ciaked ce real

FRUIT GROUP

| Generous amount of any fruit in season

1 ¢up of fresh feuit juice

MEAT GROUP
2 to 3 peices of cooked lean meat,
poultey or fish,
ta milk #in of eooked drv heans or 1 egg

VECETABLE CROUP

i serving of chopped raw or
cooked vegetables

1 seErvi ug of lealy vegetalles

MILK GROUP
1 enp of miltk
amrving of cheese

FATS AND SWEETS
Eat less of these
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The 3 Food Groups

The 3 Food groups are actually the classificatiat ts appropriate for
our environment. The 3 Food groups are energy gifood group
(yam, bread, cassava, beans). This group of foogbripasupplies
energy to the body.

The second group is Body Building food groups (fisteat, beans, oil
seeds, and insects). These groups of food supptgiprwhich the body
needs for building new cells and repair worn osgues. Remember that
this is protein which is part of your Basic knowdedin nutrition in
Module 2.

The third group is Protective food groups. These watamins and
minerals that help the body to ward off infectiondaalso serve as
antioxidants.

3.2 The Importance of Food Classification

The advantages of food grouping include the follayvi

. It encourages consumers to eat healthily.

. It shows those food items consumers should bendakn
adequate guantity and  those that should bentatih
caution.

. It describes the function of each nutrient at glance (energy
giving or bodybuilding food groups).

. It serves as a graphic representation of thosesfémdbe taken

minimally (sugar, ice cream, and other sweets, tifheof food
Guide Pyramid).

. It shows number of servings attached to eachpy(ood Guide
Pyramid).
. It provides daily food Guide.

4.0 CONCLUSION

In this Unit, you have learnt that food can be sifesd in different
ways. This classification of foods includes the iB&sFood Groups, the
Basic Four Groups, The 7 Food Groups, the Nutrielaissification, and
the food Guide Pyramid. These five grouping of a@ie discussed
with specific examples. By now, you should be dblplan an adequate
diet using the 3-Food groups and the Food GuidarRigt.
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5.0 SUMMARY

The unit has presented five distinct different waysgrouping foods
with specific examples. The unit has also explaittesl usefulness of
food

classification.

6.0 TUTOR-MARKED ASSIGNMENT

* List three methods of classifying foods witkpecific locally
available foodstuffs.
Name four groups in the Daily Food Guide Pyranmd alentify
at least three food items of each group.

7.0 REFERENCES/FURTHER READING
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UNIT 2 FOOD PURCHASING
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3.0 Main content
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1.0 INTRODUCTION

In Unit 1, you have learnt different ways of clégsig foods in order to
assist you in knowing types of food groups you $thquurchase when
you go to the market. Since we have built the fatioth of having an
adequate nutrition, this unit shall deliberate ofms of the principles
that can help you to purchase foodstuffs wisely liealthy dietary
intake for the family.

2.0 OBJECTIVES
By the end of this unit, you will be able to:

identify people who specially need protein and gper

list at least three determinants of food purchasing

describe the principle of buying in quantity.

identify factors that should be taken into consadien in food
budgeting

o apportion money value to each of the 3-food group.

3.0 MAIN CONTENT
3.1 The Need for Food and Its Cost

In earlier units, you have learnt the functionsfobd as an edible,
digestible, absorbable and utilizable substance ribarishes the body
for optimal growth. The need for this food varieeri one group to
another. Of all the nutrients that the food supl@roteins and energy
stand out as crucial dependency on the physiolbgica physical

condition of the individual. Remember, that fatdamins and minerals
are also important to maintain, restore and pronmality health.
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Pregnant mothers, nursing mothers and young childpecially need

protein than the adults. In terms of energy, thedn#or this nutrient

depends on the activity levels. A growing chilchad working farmer,

or a mechanist needs more energy than a sederesgm Both protein

and energy are derived from the foods you buyéntiarket and there is
a price for each food item.

3.2 Determinants of Food Purchasing

In shopping wisely for food items some factors dtidoe taken into
consideration. These factors include: nutritionueal of foods, family
income, family size and composition, house wifegel of education,
family food budget, quantity of food purchased ligbto shop around,
food prizes and food seasonal variations and foardge facilities.

Nutritional Values of foods: In shopping wisely,etthouse wife’'s
educational background is very important. The etioial background
will  certainly permit her to have some ideas abftndgds that will

support her family’s health. Family income is dééty important in

purchasing food items for the family. Low incomemibes cannot

afford to buy very expensive bodybuilding food gssusuch as beef,
eggs, stock fish and other meat and dairy prodoistslaily basis. but
with a good knowledge in basic nutrition, the houske can still find a

substitute for the expensive meat. Beans and ritte asayfish can still

meet the requirement for protein needs of the famil

Family size and composition: The larger the famihe more food the
family needs. When the composition of the family nede up of

growing children, nursing or pregnant mothers, there food such a
family requires. Family food budget: One of the maims of food

budgeting is to ensure that adequate diet is peavid every member of
the family, regardless of the condition of the fgnmcome.

Buying Food in quantity and shopping around fordfamill certainly
reduce the money spent on food purchasing. Shopamgnd will
permit the housewife to know where certain foodndgeare cheap.
Seasonal variation in food prices also affectsaimeunt spent on food.
During raining season, there are plenty of foodstbtit during the dry
season, on the other hand, foodstuffs are scamteastly. In the wet
season, fruits and leafy green vegetables areyp@ard cheap and very
costly during the dry season.

Storage facility of food stuffs during the rainisgason when foodstuffs

are plenty becomes a crucial issue is reducing @absbod during the
dry season.
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3.3  Appropriating Money for the 3-Food Groups.

You will recall that you have learnt in Unit 1, ththe 3-food Groups is
the classification of food that applied to our eomment. Of the three
groups, half of the money budgeted for food sh@ado body building
food group and one-quarter each goes to energypamigctive food

groups.

Half of the money budgeted for food has to go tdybbuilding food

groups because this group is very essential fomabrgrowth and
development. It is also vital in maintaining woraotdissues in both
adults and children.

4.0 CONCLUSION

In this unit, you have learnt that those peoplé¢ tied more protein and
energy are the pregnant women, nursing mothangl young
children. The determinants of food purchasing helge been discussed
extensively. Some of these determinants includelyaimcome, family
composition, nutritional values of foods, housevgifeducational level,
food storage, family food budget, buying food inaqtity, and
distribution of money to the 3-food groups.

5.0 SUMMARY

This unit has described the various factors thiiemce effective food
purchasing in order to guarantee adequate dighéwhole family. The
house wife who is the food gatekeeper is the poaicactor in food
purchasing.

6.0 TUTOR-MARKED ASSIGNMENTS

1. List five determinants of food purchasing.

2. A mother of two children under five year$ age and her
husband have come to you for an advice on how tgd&iuthe
sum of ten thousand naira on food for a month.fBretate how
you would assist the family in money allocationthe different
food groups and list some of the food items you adlice her to
purchase.

7.0 REFERENCES/FURTHER READINGS
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1.0 INTRODUCTION

Since you have been introduced to food classibocatind purchasing,
you should have had some ideas on how to select fimon the food
groups based on both the nutritive values and doss. unit is all about
methods of food preparation and their effects anribtrients and the
hygienic effects of such methods on human beings.

2.0 OBJECTIVES

By the end of this unit, you will be able to:

. list at least two rationales for cooking foods. ntiy three
methods of food preparation

o describe the possible effects of poor food handiingng food
preparation

) describe the effects of food preparation on thel foatrient

. list two non-communicable chronic diseases that ra#fgct

humans due to method of food preparation.
3.0 MAIN CONTENT
3.1 Rationale for Cooking Foods

You will recall that the Homosapiens in the earbniury were food
gatherers and they did not cook their foods uatéd century. All their
foods were eaten raw. The agricultural and indaistevolutions had
brought a lot of changes to both food processimd) @eparation. Most
of the foods have to be cooked for the followings@ns:
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Cooking of the food will destroy all pathogenicqglase causing) agents
such as bacteria and virus. Cooking the food sscmeat, grains (rice,
wheat, maize, guinea corn, legumes (beans, limasheand tubers will
make these food items palatable.

Cooking the food makes the texture soft and eadigestible and
utilizable in the body system.

3.2  Methods of Food Preparation

Prior to cooking the food, the food items may havee washed, hulled
or peeled, chopped, pounded, socked, or squeeredkisy, baking,

roasting, grilling, stewing, steaming, boilingynd frying of foods
are methods of preparing food. Some of these adstihave adverse
effects on human beings. Smoking leaves black snwokéhe food,

while frying may lead to excess intake of fats e tbody system.
Excessive intake of fat may lead to cardiovasciilsease or obesity.

Of all the methods of preparing foods, boilingasteng and baking are
acceptable because these methods help to presenes\stal nutrients

in the foodstuffs.

3.3 The Danger of Poor Handling of Food Items Durig Food
Preparation

Food borne illness is one of the major adversectffef poor handling

of food during preparation. Prevention of food leoriiness can be

prevented by keeping hot foods hot, cold foods emid keeping hands,
utensils, raw foodstuffs and kitchen clean. Mead aeafood must be
cooked very well. Keep cold food at 400F or lesd la@ep frozen foods
at OoF or less. Washing of hands and all cookiegsilts before cooking

will definitely help to prevent food borne diseas&almonellosis is a
food borne illness due to consuming raw or undeked eggs, meats,
and dairy products. Hepatitis is also food borireess caused by eating
under cooked or raw shell fish.

3.4  The Effect of Food Preparation on the Food Nutents.

Regardless of the methods used in food preparammge nutrients are
lost, especially water soluble vitamins are lostirty food preparation.
The method of preparing corn pap for the childteough sieving of the
wet milled corn, most of all the vital nutrientscbuas protein, minerals
and vitamins are lost. The frying of palm oil leddsthe loss of beta-
carotene in the palm oil.
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4.0 CONCLUSION

This unit has discussed the rationale for food gragon and different
methods of food preparation. The unit has alsoamrpt the adverse
outcome of poor handling of food during food pregp@n. Specific food
borne illness due to poor food handling and effe¢tkood preparation
on the nutrients are illustrated.

5.0 SUMMARY

In this unit, you have been taken through the irtgoare of cooking
food methods of preparing foods for healthful canption. The effects
of various methods of preparing these foodstuftsnfrnutrients loss
have also been discussed.

6.0 TUTOR-MARKED ASSIGNMENTS

1. Distinguish between two types of food preparatord their
effects on the food nutrients.

2. What special precautions would you apply in prementfood
borne illness in your family?

7.0 REFERENCES/FURTHER READINGS
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1.0 INTRODUCTION

The three previous units have discussed food gngumurchasing and
preparation. This unit is concerned about food gmtion. You will
recall that in module one, we learnt that Nutritisra science as well as
an art. The art aspect of nutrition is the predenmteof food after it has
been prepared for consumption. Regardless thetguddlia diet, if the
presentation is not appealing, it is of no use.d-poesentation is an
important aspect of ensuring adequate diet.

2.0 OBJECTIVES

By the end of this unit, you will be able to:

. define food presentation

o differentiate between African and western food en¢ation list
at least three of the primary rules of food pnésion

) list at least four tips for plating

) identify two garnishing tips.

Plan a food presentation that is acceptable ukiceglly available
foodstuffs.

3.0 MAIN CONTENT
3.1 Definition of food Presentation

Food presentation is the act of presenting thedqwepared in a plate.
This presentation can be appealing or not appeahngd presentation
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IS an important part of dining experiences, esplgadia Western World.

Food presentation in a plate is full of differemod items in small

guantities, with at least three different colourfobdstuffs. A plate of

food may contain a piece of sweet potatoes, carlesfy green

vegetable, chicken or fish and rice. These foodm#& are arranged
orderly and looking at the plate, will centg stimulate the sense of
taste, after all, we eat with our eyes first.

The African food presentation is different fromethvestern world
because it does not have variety in the plates kither a solid tuber
product (pounded yam, yam flour meal, cassava nweajyain product
(rice, corn, pap, solidified millet, wheat or gugneorn). This solid food
is eaten with either vegetable, melon or okra solipgre is no variety
of colour in the plate.

3.2 Rules for food Presentation

The rules for food presentation are:

. Inclusion of variety of foods with different texag that will
stimulate all the senses. The senses of feaingpuching
should be felt.

. Visual appeal: The food presentation should be appeto the
consumers. By using different food items witfietent colours
(carrot, sweet potatoe, garden egg, leafy gregetable) will
certainly stimulate the other senses.

o Smelling Appeal: Food presentation should have alpfe the
sense of smell.

. This sense arouses the sense of taste of the Fdadours and
types of food used will help to give appealargma.
o The sense of sound: A good food presentation shioale the

guality of sound in the form of crushing e.g. usibn of apple
or hard pawpaw.

o The sense of taste: An ideal food presentation|dhoei tasty in
the mouth.
. These five senses must be fulfilled for an ideabifpresentation.

3.3 Tips for food presentation Plating: The followmng tips on
plating of  food should be considered for an apding food
presentation.

* planning of the diet is very crucial. Foguurchasing should
be
planned ahead of time for either dailpocasional meal.

* Having a bigger plate is better since tingl disallow crowding
of food items.
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* Colouring the plate makes the food appealingpisTcan be
achieved by using different food items of eiffnt colours.

* Finding a focus of the meal is equally impaoitaldeally the
protein should be focal point of the meal.

* Serving of hot foods hot, on hot plates aadve cold food cold,
in cold plates.

3.4  Tips for Food Garnishing

Garnishing is an attempt to add colour or flavoarntake the dish
appealing and tasty. Garnish brings the food tagetExamples of
garnish items are fresh herbs, chocolate, lemomstsnetc. Tips for
garnishing include:

. Garnishes should be edible.

. They should be complementary to the ingredieatsare using.

. The uses of fresh herbs will instantly show visajgpeal, colour,
flavour and fragrance to the food being enésd.

. Using of chocolate, lemon, or orange for foodnigeprepared to

add flavour.
40 CONCLUSION

Since you have gone through this unit, you haventeshat food

presentation is an important aspect of adequatarglintake. The unit
has also shown that food presentation should apgpdale five senses.
Tips for food presentation plating and food garimghare also

discussed.

5.0 SUMMARY

The unit has defined food presentation, its impura in taking
adequate nutrition. The unit has also discussedliffierence between
African and western food presentation. The rulewvegung food
presentation have been highlighted. Suggestionstoagplan food
presentation on plating and tips on food garnislargalso illustrated in
the text.

6.0 TUTOR-MARKED ASSIGNMENTS

1. Define food presentation in your own work
2. Describe two of the human senses that may affeod
presentation
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1.0 INTRODUCTION

In developing countries, most children begin to exignce childhood
malnutrition from seven months upwards becausesbrmedlk can no
longer meet the nutrients requirements of thesewig@ infants.

Micronutrients such as iron, Vitamin A and calciiare deficient in
these growing infants after 6 months of age. Inatempt to ensure
optimal growth among young children, other foodsonir the

environment should be given to these growing irdataigether with
breast milk. These foodstuffs being given to thiants in addition to
breast milk is known as complementary feeds. Theptementary
feeding is to compliment breast feeding. The typkefoodstuffs to be
used as complimentary foods depend on availabgitgjo-cultural and
religious food taboos of the nursing mothers. lis tmit you will learn

the principles, properties and formulation of coempéntary foods.

2.0 OBJECTIVES

At the end of this unit, you will be able to:

. define complementary feeding

. differentiate between weaning and complementaeging

. identify two of the reasons for complementarydieg for infants
aged six months and above

. list at least three properties of a good complaany foodstuff.

. identify two anti-nutritive inhibitors in com@ientary foods

using locally available foodstuffs.
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3.0 MAIN CONTENT
3.1  Definition of Complementary feeds

Complementary feeding is the addition of other ®ad liquid to the
infants foods while the mother is still breastfe®di This
complementary feeding usually commences after ¢fgecd six months
when exclusive breastfeeding has stopped. Thexeligerence between
the term weaning and complementary weaning.

Weaning is the gradual or total withdrawal lofeast milk from the
infants. Complementary feeding does not displaeadifeeding rather it
complements it. The term weaning connotes totgbpsige of breast
feeding. The term weaning has now been replacdd soimplementary
feeding.

3.2 Reasons for complementary feeding for infantsixs months
and above

It is very vital to note the reasons for ensurin@lgy complementary
feeds to infants six months and above:

. Both recent and previous studies have shownfaniie
malnutrition begins from seven months of age.

. Growth faltering: The child’s growth pattern lalgghind normal
age group due to deficiencies in energy.

. Micronutrients deficiencies. The quality of breasilk in terms
of micronutrients begins to decline from 7 montiisage of
the infants. Essential micronutrients include cziniron,
selenium, vitamin A.

Exposure to plethora of infections: Infants aftee age of six
months are exposed to plethora of infectiousasiss such
as measles, diarrhea, and viral and upper réspirafections.

3.3  Characteristics of complementary foodstuffs

o] The characteristics of complementary foodstufésas follow:

o] It should be safe (washing hands before preparatnd before
feeding it to the infants. It should be keptinlean place).

o] It should be adequate in protein to support amstas optimal
growth.

o] It should supply enough energy to meet the irdathily energy
requirements.

o] It should be rich in micronutrients and other emals and
vitamins to meet the infant’s rapid growth.
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o] It should be free from contamination (pathogetmins, or
harmful chemicals).

o] It should be culturally and religiously acceptabl

o] There is Ischaemic heart disease and dietarg 8hould not be
hot spices added to the complementary foofdstuf

o] The complementary food should be a combinatiovaoieties of

locally available and nutritious foodstuffs.

3.4  Anti-Nutritive Inhibitors in commonly used complementary
foodstuffs.

Most of the foodstuffs used for complementary fagdimaize, millet,
guinea corn, maize flour) contain phytate, tannam&l phytic acid.
Legumes and oil seeds (cowpeas, pigeon, peas,lbeas, groundnut,
soybeans, cotton) contain oxalate, trypsin anditsnrAll these anti
nutritive inhibitors are usually in the foodstutfsat make the minerals
in the legumes and grains unavailable to the bgdiem. Some of the
ways to remove these inhibitors are by soakingnéasting, dehulling
and drying the foodstuffs before they are used.

3.5 Preparing Complementary Feeding

The most popular complementary food in Nigeriaasnémaize, guinea
corn or millet. The protein content of this gra@nges from 7 to 10
percent, but by the time it is given to the infantss reduced to less
than 1 percent because of sieving during preparatdeally, the grain

should not be sieved after wet milling. A good cdenpentary

foodstuffs should be a combination of legumes andins. Both

legumes and grains/cereals complement each otheing&ereals
supply methionine (an essential amio acid thabtiey needs for proper
growth) to legumes. Legume on the other hand, sppysine, which

grains lack.

Examples of complementary food include:

Wheat pap combined with cowpea beans. Corn meabiced with
black eyed beans paste. Guinea corn with soya b€am meal
combined with roasted ground nut paste.

Millet with groundnut paste.

4.0 CONCLUSION
In this unit, you have learnt the meaning of compatary feeding and
that it has to replace the term weaning. By now gbould be able to

define the two terms in your own words. The impoc&a of
complementary feeding for infants from 6 months aplg has been
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discussed. The characteristics of complementarydiffs and the
effects of anti-nutritive inhibitors have also beerplained. Finally,
examples of complementary foodstuffs are alsotiifued.

5.0 SUMMARY

This unit has described the importance of compleargnfeeding as
complement to breast feeding. The properties andmeles of
complementary foodstuffs have also been discussed.

6.0 TUTOR-MARKED ASSIGNMENTS

1. Differentiate between weaning and complemerfeagings.

2. List three reasons for prescribing complement@sding for
infants aged 6 months upwards.
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1.0 INTRODUCTION

Since you have had some background knowledge i bagition, it is
important to apply this knowledge to improve yoeahh and others. In
this unit, you will be exposed to nutrition assesstrof an individual.
You ought to have had the knowledge of assessiagstatus of the
nutritional status of an individual or group prido providing
information on ways to improve the nutritional stat
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2.0 OBJECTIVES

By the end of this unit, you will be able to:

. define nutrition assessment

. list at least three methods of assessing thetional status of an
individual

. calculate and interpret data obtained from ambnoetric
technique

. identify at least two usefulness of anthroponedtrdices.

3.0 MAIN CONTENT
3.1 Techniques in Assessing Nutritional Status

Basically there are four methods of assessingtrrtal status. These
methods include anthropometric, biochemical, clhiand dietary
survey techniques.

3.2 Anthropometric Technique

This method measures weight, height, middle uppen, achest

circumferences and skin fold thickness. The toolseded for

anthropometric measurement are weighing scaletyratdd fibre tape,
Herpenden’s caliper and meter rule. Adults are alguassessed by
using their height, body weight, skin foldsyaist and hip
measurements. Middle upper arm, chest and headntiecences,
weight gains are employed for children especialliypder five

children. The major anthropometric technique tcessshe adults are
Body Mass Index (BMI), waist-hip ratio (WHR); Waiseight ratio

(WHR) and skin folds thickness.

The BMI describes generalized body fatness for #dalt. It is
calculated by dividing the weight (kg) by heidt) squared. BMI for
adults can be numerically classified as shown below

<185 - underweight

185 - 24.9 Normal
25.0 - 29.9 overweight
300 - 39.9 obese

> 40.0 morbid obesity
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Waist-Hip Ratio (WHR): WHR measures central or abawl obesity.
It is calculated by dividing the waist size by th measurement. In
females WHR should be less than 0.81 for normal Wa#R& anything
above 0.81 is an indicator of obesity. In males, ridtio should be less
than 1, anything above this ratio is a sign forahbuohal obesity. Waist-
height ratio for both males and females shouldogogreater than 0.50.

3.3 Biochemical Assessment

This method requires the taking of blood, urineplst samples, finger

nails, or hair to determine the protein, fat, otamins contents,

Biochemical assessment is one of the reliable fgoks in assessing
nutritional status, but it requires highly traingersonnel and expensive
tools.

34 Clinical Assessment

This method is carried out by professional healthecproviders. The
technique requires thorough examination from heaé¢. The physical
examination takes note of the texture of the halirether fluffy, thick,
dark, reddish or brownish, (children). The skiraiso checked whether
luster, flaky, scaly, wrinkled, or flabby. Tongu@adaconjunctiva are
checked for paleness.

3.5 Dietary survey:

This method is carved out by dietary recall or rdaa.g 24 -hour recall,
FFQ (Food Frequency Questionnaire) and Food Diarffand intake
Record. 24hr recall entails asking the individwakécall all that he or
she has eaten within 24hrs.Food intake record,henother hand is
requesting the individual to record all that hesbe eats or drink for a
set period of time especially 2 to 7 days. FFQ isstof variety of
foods, and the consumer is asked to estimate #dugiéncy with which
they consume each item or food groups.

3.6  The Usefulness of Anthropometric Indices

Off all the techniques of assessing the nutriti@tatus of an individual
anthropometric is the cheapest and the most frelyuased to detect
hidden or known non communicable chronic disea®SCDs).The
usefulness of anthropometric technique includegatewing:

Employing BMI technique, it gives possible on sebbesity among the
adults by indicating overweight when the BMI is ab@®5 but less than
30. It helps to identify boys and girls that maydieese in adulthood. It
helps to identify young boys and girls that mayunelerweight which
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may lead to poor academic performance and ladymtivity. For
boys, 2 to 20yrs, BMI less than 14.8 is classissdunderweight, while
that of girls is 14.4 of the same age group. A BMithin 18.4 to 19.2
for boys (2 to 20 years) and 18.0-19.0 for girlst¢220 years) is
classified as overweight. Overweight leads to diesmid obesity is one
of the main causes of non-communicable chronicadesg such as
hypertension, stroke, diabetes and other hearaskse The use of WHR
that measures abdomen obesity has been associdbechwdiovascular
diseases, stroke, adult diabetes mellitus, formsawfcers, including
colorectal, breast and prostate cancers. The fiskllahese diseases
increases in women when theWHR is above 0.8 antbi en.

The waist size is also an indicator of obesity. Witee waist line for
adult male is greater than 102cm and 88cm for affutiale, it is
classified as obesity.

4.0 CONCLUSION

In this unit you have understood the meaning ofith assessment
and the four methods of assessing the nutritictaéilis of an individual.
In addition, you have learnt how to calculate BMidaWHI. The

interpretations of these anthropometric data, shdue known to you
and you are ready to assess your own BMI and WHRtlaat of your

family and friends. The anthropometric techniques halso been
described as the cheapest and easiest to applgnaccommunicable
chronic diseases.

5.0 SUMMARY

This unit has described the various methods insagsg the nutritional
status of an individual or a client. It has als@mwh that of the four
methods, anthropometric technique has been singke to be the
cheapest and the mostly used to evaluate how fedlla person’s
nutrients are being met. The usefulness of aptmetric indices as
predictors of non-communicable chronic diseasas hlso been
illustrated in the text.

6.0 TUTOR-MARKED ASSIGNMENTS
1. What is the difference between BMI and WHR?

2. A client's anthropometric data are as followsight is 75kg,
height is

1.75m, hip is 91cm, and waist is 94cm. based omltioze calculate the
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BMI and WHR.
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1.0 INTRODUCTION

Since you have known how to assess the nutriticgtalus of an
individual especially, using anthropometric teclhugigyou should have
realized that there are some of your clients, @&err even family
members that they may be underweight, overweigbbese. They need
to be informed the hidden health problems for bemguch condition.
Nutrition education is the pivot to modifying orasiging the nutritional
habits that lead to any of the above nutritionatus or any other form
of nutritional deficiencies in the family or in ttemmunity. In this unit,
you will learn some of the essential terms in migini education,
methods of dissemination and evaluating nutritiomluocation.
Knowledge and skills in nutrition education becoveey essential when
you begin to learn about nutritional care for soaiethe NCCDs in
subsequent units.

2.0 OBJECTIVES

By the end of this unit, you will be able to:

° differentiate the following nutrition information,nutrition
education  and nutrition counseling

. identify at least three goals of nutrition educatio

) describe two methods each in disseminating nutritibormation
and nutrition education

o list three barriers to effective nutrition educatio
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3.0 MAIN CONTENT
3.1 Definitions in Nutrition Education

There are three essential definitions in nutritiesucation that you
should know. These are nutrition informatiomutrition education
and nutritional counseling.

Nutrition Information is the dissemination of ntithal knowledge on
different types of foods, their values, and thesefulness to the body.
Nutrition information is imparting of nutritionalnowledge to the
clients in an attempt to improve their nutritiosétus.

Nutritional Education can be defined as a posithange in dietary
habits of an individual or that of a community. Ntiwn information is a
means to an end, not an end itself. Whereas, ioatréducation is the
outcome of effective information delivery. Nutritioeducation is all
about seeing a positive change in nutritional behavof the client or
the community,

3.2 Nutritional counseling is the process by wihtioh client (patient) is
actively and effectively helped by the nutritiongst a dietician on one
on one to appropriate the significant role thatgadée nutrition plays in
healthy and in sickness.

Nutritional counseling serves two purposes. It betlpe counselor to
understand the nutritional felt and unfelt needghef clients and also
permits the clients to commit himself or herselftttal care of the
counselor on regular basis till remarkable changelietary habits is
observed.

3.3  The goals of Nutrition Education

The cardinal goal of nutrition education is to ¢eeacommunity
awareness as well as to facilitate the need folthfah nutritional

practices. This goal can only be achievedh# community health
worker first and foremost learn about the community doing

community diagnosis. This is important because saichagnosis will
reveal the major nutritional problem of the comntyrand possible
blocking factors. Other nutritional goals include:

Assisting the community to identify false nutritalnadvertisement.
Encouraging the community or individual to eat feidfs that will
promote, sustain and maintain quality healthvirgg of nutrition
information in the form of pamphlets, radio or tetgon/short talks to
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the community about the importance of adequateitioutrto total
health.

o] Motivating the community to consider home gardgnin order

to reduce family food expenditure.

o] Motivating the community for nutrition action ducas
establishing a nutrition centres where mothens came

together for exchanging ideas about nutritionatecfor the
growing infants.

o] Encourage the community to consider monitorirey fgatterns of
weight gains by the infants, the adolescentstaacelderly.

3.4 Methods of Disseminating Nutrition Information and
Nutrition  Education

. The health worker has a choice of methods to bel use
disseminating nutrition information or carryiogit nutrition
demonstration. It all depends on financial backgd, types of
audience and the competence of the presenter.

. In situation where money is not a constraint, treessnmedia can
be used for the two to inform the public aige about the
right foodstuffs that make up an adequate diet.

° Other methods include:

. Group Discussion: This method can be formal orrimi@ as long
as the Participants are aware of the nutritipnablems at hand
in the community.

. Peer Nutrition Education: Peer to Peer nutritionoadion is very
effective because both the presenters and leaarer®f equal
rank. Free flow of information exists betweiem. The
nutrition educator, however, has to train thesprgers before
he or she becomes peer nutrition

o Role playing is another form of disseminating rign
information. Through role playing or activity, tnition
messages can be delivered.

Story telling: Story telling on nutrition is anothexciting and educative
method but books on this is very scarce. Trainihdeaders in the
Community: Training of church, mosque, market amaditional leaders
on nutrition is also a vital tool because they haweider audience.

Training of journalists, radio and televisiocommentators.: The
training of these special groups on nutrition isswell also help in
disseminating nutrition information because theyp toave a wider
audience.
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Food demonstration: Of all the methods listed aboveod
demonstration is the most effective. The learnems exposed to
practical food demonstration. Since nutrition ediorais to change
people’s nutritional behaviour. This can only baiaged if they see and
practice what they should do later in their respediomes. After all, as
the Chinese saying “What we hear — we forget

“What we see — we remember

“What we do — we know”

Thus, you should not be satisfied with talking @&dut include practical
demonstration.

35 Barriers to Effective nutrition education
Some of the barriers include:

Poor knowledge of the community: Prior to givimgfrition education,
the educator must be familiar with general occupatdf the people
concerned, types of food crops grown, level of atioo, food
preferences, food habits, food prices, currentithutal problems at the
family or societal level.

Poor planning of nutrition education programme.

Poor communication skills at the community levelack of
resources/human materials.

4.0 CONCLUSION

Since you have learnt about nutritioroimiation and nutrition
education in this unit, you should be able to dgtish between the two
terms. This unit has also dealt with the goals @adous methods of
nutrition education. Of all the methods of delivgrinutrition education,
food demonstration appears to be the most effectBariers to
effective nutrition education have also been diseds

50 SUMMARY
This unit has described the uniqueness of nutrigdacation in the
attainment of adequate nutrition. The differencetwien nutrition

information and nutrition education has been iHatsd. Methods of
effective education and their barriers are alsd distussed.
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6.0 TUTOR-MARKED ASSIGNMENTS

1. What is the difference between nutrition uetion and
nutrition information.
2. List three of the barriers to effective nutmtieducation

7.0 REFERENCES/FURTHER READING

King, M.H., King, F.M., Morkey, D.C., Burgess, HLT.and Burgess,
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UNIT 3  NUTRITIONAL CARE IN DISEASES
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1.0 INTRODUCTION

In the earlier units, we have leant about the irtgyare of food nutrients
in the promotion of quality health of human beingse needs of human
body to maintain, sustain and promote well beinglude adequate
intake of protein, carbohydrates, vitamins, mingrdats and oils. In
some cases where excess of some of these nut{potein, fats and
carbohydrates) are taken, it may lead to some skseanditions. The
use of diet in the treatment of these disease tondiis known as diet
therapy or the use of diet in caring for diseasedd@mn. This unit is

focusing on the use of diet in caring for someh&f hon communicable
chronic disease conditions.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. Discus nutritional care in disease

) Explain how to use diet in the care and treatmédiseases

. Describe the different types of diets that couldused in the
treatment of diseases

3.0 Main Content

3.1  Nutritional care in disease

Nutrition cares are practices directed by healibeets to assist patients
to improve their dietary intake. Nutritionists adiggtitians are expected
to give nutrition care to patients for preventiomdamanagement of

chronic and non-communicable diseases. The mainofimutritional
care is to improve nutritional behaviour and theegal health status of
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the patient.

Foods that a patient suffering from cardiovascudisease should take
include: low fat fish e.g. tilapia, stock fish, teaneat, turkey/chicken
without skin, snails and game (bush meat).

However, the patients should reduce the intak&iy meat/fish such
as hump (tozo), tongue, cow tail, skin, bacon sgeishamburger, and
mackerel.

Also, the intake of the following food items shoub& reduced for
cardiovascular disease patients; refined (procgs$eods such as
semovita, corn-vita, baking flour, spaghetti, macarnoodles, etc. The
patient should avoid organ meat like liver, kidnlesgin, and intestine.

Starchy foods which a diabetes mellitus patient shubd take include:
Whole grain e.g. maize, millet, guinea corn, acbats/tubers e.g. water
yam, Irish potatoes and unripe plantain.

Sugary foods the patients can take include: Frekhed fruit juices
especially lemon/lime juice and unsweetened teathEtmore, they
should also take green leafy vegetables with eweegl. They should
take fresh vegetable-based salads, squeeze-wastted Ileaves,
vegetable soup, garden eggs, cucumber as snackgalients are also
allowed to take soups thicken with any of the failog soup thickeners:
ukpo, achi, akparata, ofo, cowpea, pumpkin (kubeate)

Conversely, a diabetes mellitus patient should cedbe intake of yam,
cassava, (akpu, fufu), sweet potatoes, highly eefifhour products such
as semolina and cassava flour. Foods they shooid are: sugarcane,
honey, dates (dabino), sugar cane sweets (alewdi), dsinks, ice
creams, lollypops, cocoa-based beverages, carsfiegts marmalades,
jellies, chocolate bars and coffee if hypertensiveey should also avoid
ripe plantain and banana.

7.0 REFERENCES/FURTHER READING

Smith, I.F. and Ojofeitimi, E.O. (1995).Nutritiona€e in Disease. In:
Nutrition and Diet Therapy for Health Care Professils in
Africa.Y-Book,lbadan,Nigeria.Pp.117-118.

National Nutritional Guideline On Non-Communicable Disease ...
www.health.gov.ng/doc/NutritionalGuideline.pdf

MedicalNutrition Therapy. NBS. National Bureau of Statistics.
NCDs. Non-Communicable Diseases. NDHS. National
Demographic Health Survey. NGOs.

Winnick, M. (1980). Nutrition in Health and Disease Wiley & Sons,
New York, pp.189.
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1.0 INTRODUCTION

When diet is deficient in both protein and energysireferred to as
Protein Energy Malnutrition (PEM). This is a diseathat is most
common among the children. This unit aims at deswayi PEM and the
use of locally available food sources in the manag@ of the disease.

2.0 UNIT OBJECTIVES

By the end of this unit, you will be able to:

define the term Protein Energy Malnutrition.

Describe the patterns of Protein Energy Malnutmit{® EM). Describe
the prominent features of PEM

Plan a day menu for a protein energy malnourisihdd.c

3.0 MAIN CONTENT

3.1  Definition of Protein Energy Malnutrition (PEM)

PEM is defined as an umbrella word that covers actspm of

nutritional deficiencies ranging from protein to eegy due to

undernutrition. The patterns of PEM are kwashiorkoarasmus and
marasmic-kwashiokor. Kwashiorkor is due to lack esfough body

building a food called protein that is required §trong muscles, blood
and skin. They usually have oedema, moon face aoki miserable.
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Marasmus is the term given to those children whaoabhave enough
food of any kind.

Those children are usually looking anxious and hynd/arasmic-
kwashiokor children are those that have both s@fnisvashiorkor and
marasmus. Undernourished children are those tleajuat beginning to
show signs on kwashiorkor on marasmus. Their bodyghis are
usually greater than that of other patterns of PBM, still below the
normal standard weight.

3.2  Diet for protein energy malnourished children.

Prior to learning about dietary treatment for PEMis important to
define the term PEM, and to understand the promifeatures of PEM.

3.3 Features or Patterns of PEM

Prominent features of pattern of PEM is shown entdble below:

Table 3.3: Prominent Features PEM*

Marasmus Kwashiokor| Marasmic |[Undernutrition

kwashiorkor

A.Age 1-2years 1-4years 1-4years 1-4years
B.Essential

fectures

Oedema - +++ + -
Severe weiglt++ + + -
loss

Muscle +++ + + -
Enlarged faty- +++ + -
liver

Severely +++ - + -
dehvdratec

Anorexia - ++ + -
Growth +++ ++ ++ +
retardation
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Skin changes [+++ ++ + Often
Hair changes [++ +++ + Often
Apathy + ++ + -

*Sources: Jellife, W.B.,WHO monographs series NaB8 Whitney et
al.,1998, pp.200

Key:+++=very prominent

++=prominent

+=present

-=not present

3.4  The use of local fluid mixture for PEM

Usually, there is a loss of appetite among thedohil suffering from
PEM particularly during the early management of PEashiokor

and marasmic-kwashiorkor need to be givemough energy
intake of 58.3kcal/kg/day before they start teelmedema fluid. The
recipes for local fluid mixtures are powdered fateam milk (23kg),

vegetable oil (50g), pure cane sugar (50g), com @®0g). Mix all

ingredients well and make up to 1 litre with prewsty boiled and
cooled water. The full —cream powdered milk can teplaced with

any available protein source- egg, groundnut pasteder, crayfish or
fish powder or soybean milk.

3.5 The use of Mixed diets for PEM

Evidence abounds in the literature that malnoudstigldren that are
over seven months and above can be effectively gehan local

available complementary protein based diets. fEoges of these
complementary proteins are: Breakfast: corn pap&aipap/wheat pap
with akara (seasoned and fried bean balls) or nmi{steamed bean
pudding). The contents of them include any of dgha&ins, black eyed
beans, pepper, onion, crayfish, palm-oil, saltcknaashed boiled yam,
with palm oil, crayfish and a piece of banana.

Lunch: Rice with beans. The contents of the meelude rice, beans,
pepper, onion, fresh tomatoes paste, palm oil, aayfish.
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Dinner: Eko (Agidi), beans, with vegetable soupeTdontents of the
meal include fermented corn flour, crayfish, smashmans, fresh
tomatoes, onion, palm oil, dried leafy vegetables.

4.0 CONCLUSION

In this unit, PEM has been defined and describedres of the most
common childhood diseases. The patterns of PEMthegewith the
prominent features have also been discussed. Byyonavghould be able
to distinguish between a marasmic and kwashiorkdd.cThe use of
locally available nutrition foodstuffs in the mamagent of PEM has
also been explained.

5.0 SUMMARY

In this unit, the use of diet in the caring for fgio energy malnourished
children has been described. Definition and promtifieatures of PEM
have also been described. The unit ends with spdoially available

foodstuffs for the management of the disease.

6.0 TUTOR-MARKED ASSIGNMENT

1 (@). Define Protein- Energy Malnutrition (PEM).
(b). What are the Patterns of PEM?
2. What are the features of marasmic patient?
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1.0 INTRODUCTION

Cardiovascular disease, such as hypertension lesdi@ssified as one
of the leading causes of death in both develoged developing

countries world over. In fact, hypertension hasnbaéescribed as a silent
killer because it gradually increases the sevaftiieart attack without

the patient having obvious signs of the discussed.

In this unit, the definitions of hypertension, risk factors, types, aims
of nutritional support for a hypertensive patiemdaprinciples for
selection of meal planning will be discussed.

Furthermore, this unit will discuss diabetes meadlitDiabetes mellitus is
the most endocrine disease that is rapidly incngasn developing

countries, especially in Nigeria. It is one of thwst serious public
health problems because of its morbidity and corapbns. Diabetes
can also be described as results from a problem thé way the body
handles the end product of carbohydrates (glucoEbg hormone,

called, insulin helps the body to enter glucose the cells that make up
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the organs and muscles. This hormone is produnedhe pancreas,
a gland that lies behind the stomach. Whenethe of glucose in the
blood stream builds up, passes through the kidmely spills into the

urine, diabetes is observed. This disease is ysnaticed usually at the
beginning of middle age in childhood or adolescence

In this unit, you will also learn about types ofabetes, diets and
diabetes and strategies for the control of typhdbetes. The role of diet
in the causation, treatment and prevention of deowill be examined

at

the household level. Thus, definition of tbdesease and its

classification will also be explained.

2.0

OBJECTIVE

By the end of this unit, you will be able to: ef hypertension
in your own words.

Differentiate between mild and moderate hypertens

List at least three risk factors for hypertensio

Describe two aims of nutritional support for apbytensive
patient.

Identify two of the principles for planning a alefor
hypertensive patient.

By the end of this unit, you will be able to:

3.0

3.1

Define diabetes and classify the disease.

Differentiate between insulin — dependent (Typeahd non
insulin- dependent (Type Il) diabetes,

List at least three warning signs of diabetesntdly predisposing
factors for diabetes.

List at least two goals of nutritional therapy étabetes.
Describe at least three strategies for the twonntgpes of
diabetes.

Describe the recommended nutritional plan for adialbetes.

MAIN CONTENT

Definition of Hypertension

Taber’s cyclopedia medical Dictionary, defines hypesion as “a
condition in which the patient has a highevool pressure than
judged to be normal”. In general when the systolessure is above
140mm of mercury or the diastolic is above 90mnechsal person can be
considered as a hypertensive patient.
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Hypertension can be grouped under two headingsengak and

malignant hypertension. Essential hypertensionigit hlood pressure is
developed without apparent causes. The other nanuegcribe it is
primary hypertension. Malignant hypertension is commmon like the
essential one. It usually occurs more in youngeividuals and it is
characterized by extreme elevations of blood presdlurring of vision

and headache.

Hypertensive patients can also be classified asl,nmioderate and
severe hypertension depending on the blood pressadings. Mild

hypertensive patients are those whose readingd40£€0. Moderate
individuals are those whose reading are betweentd4B0 systolic a
90/100 diastolic. Severe hypertension patiesmts those above 180
systolic and 100 diastolic.

3.2 MAJOR RISK FACTORS OF HYPERTENSION

The major risk factors for hypertension areneje factors, obesity,
high sodium intake, alcohol, smoking, stress, @ied

Of all the risk factors in the essential hypertensidietary habit is very
important because it is this dietary habit thamibdified shall lead to
reduction of weight gain, and salt intake. Baduction in weight and
salt intake will significantly reduce blood press@levation.

For parents with family history of essential hypedion, there is a fifty
percent probability that their off springs may depethe disease.

Excessive salt or sodium chloride intake is anothsk factor for
hypertension. Interestingly, foodstuffs that arghhin sodium are low in
potassium. A low intake of potassium has also lyeported to increase
the risk of this disease.

Smoking and alcohol are also risk factors for higresion. Smoking
increases the risk of unpleasant long term outcoaofiesypertension,
heart attack and stroke. Moderate regular intakaafhol has also been
reported to raise the blood pressure.

Stress is another vital risk factors that may dkevalood pressure.
Regular and uncontrolled stress in the form of mlatsand mental
activities needs to be regarded as an important issthe treatment of
hypertension.
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3.3 Dietary Treatment for Hypertensive Patient

The main subject is diet in the treatment of hygesion. The definition
of and types of hypertension, its major risk fasttwgether with the
aims of nutritional support should be understod@teediet prescription
for the patient.

3.4  Aims of nutritional support for hypertensive paients.

The following are the aims of nutritional suppodr fhypertensive
patients:

Maintaining of an ideal body weight; achieving amppeopriate

sodium/potassium ratio in body fluids through digta restrictions

and/or supplementations; educating the patienherrdle of non-drug
therapies, such as weight control, sodium resbrcti potassium,
“supplementation” and reduction of alcohol intakgéhe maintenance of
a “healthy” blood pressure.

3.5 Principles of selection and meal planning fompértension
patients.

One of the main principles for meal planning fopéstensive patient is
the restriction of salt or sodium chloride. Thislwetion can be grouped
according to the degree of hypertension, mild, mageand severe.
Those with mild hypertension should restrict theadium to 2g/day;
moderate and severe should restrict theirslgéday and 0.5g/day
respectively.

Strategies to cut down salt intake include:

Prepare food with sodium free spices such as cugaylic, ginger,
thyme. Cooking with small amount of added salt.

Avoiding salt at the table .

Read food labels with particular reference to gaéintity.

Foods that should be prescribed or used with @autecause of high
sodium content. These foodstuffs include:

Starch/bread list: Ready-to-eat cereals, breashnarcrackers, snack
chips, baked beans, and canned vegetables with bésdits, cakes,
salted pop corn,

Meat list: Dried salted codfish and other saltechtr@ fish (sardine),
smoked fish.

Vegetable list: All canned vegetables unlessined without salt.

Fruit list: All fruits canned in saline.
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Milk list: Ice cream, milk shakes.

Fat list: salted butter and margarine, roasted saitbd nuts and salad
dressing

Other food item is tomato ketchup.

An example of a day’s meal controlled for sodjurprotein,
phosphorous, potassium is taken from Smith &jdfeitimil995.
Breakfast. Thick corn pap 4 tsp salt free

Moinmoin (with ¥4 tsp sugar, ¥z tsp of oil) Lunch: &kDough from
garri) 4 tsp with okro soup (1/2 tbs) meat (100&Inp oil, 100z
pineapple.

Dinner: Plain boiled rice (4 tsp) stew (onion % thhesh tomato

Y, tbs vegetable oil 100z. This sample menu providese potassium
(2347.6mg) than sodium (105.55mg). The sodium hasnbvery
restricted even less than 115 millgrams minimunmuiregnents. This
calculation is based on the use of food compostable in nutrition text
books.

3.6  Definition, Classification of Diabetes and Waing Signs of
type Il Diabetes

Definition of Diabetes

Diabetes is defined as a disorder of carbohydratetalbolism

characterized by hyperglycemia (excess glucosehan lilood) and

glucosuria (sugar in the urine) that result asragequate production or
utilization of insulin.

Classification of Diabetes

Majorly, there are two types of diabetes: Insulependent diabetes
mellitus (IDDM) and Non-Insulin dependent mellitGIDDM). The
IDDM is now known as Type 1 diabetes which is htited to either
destruction or reduction in number of beta cellsisTresults to lack of
insulin or inadequate insulin to control blood gise. This type of
diabetes occurs at any age but mostly among childteis usually
diagnosed before the age of 20 years. The NIDDMye 2 usually
occurs after 40 years of age. This type 2, is Wpule to inadequate
supply of insulin or the insulin receptorspense is decreased. The
net result is hyperglycemia and glucosuria.
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Warning signs of Type Il Diabetes

There are some vital signs that will occur to ssfdgee development of
this disease before apparent symptoms appear. iiesde:

? individuals with family history of diabetes ;

? individuals with obstetrical history of overweidbabies or with
repeated still  births or miscarriages

? individuals with spontaneous hypoglycemia thasulte to

weakness, marked perspiration and fainting.
The main symptoms of Type |l diabetes are incréaghirst, constant
hunger, frequent urination, loss of weiglithing around the genital
area, marked fatigue, changes in vision and s$lealing of cuts and
scratches.

3.7  Predisposing factors for Diabetes Type Il

The predisposing factors for Type 2 diabetes arailyahistory of
diabetes, excess weight (being overweight appearsndrease the
body’'s demand for insulin), age (the chances oktiging the disease
increase with age), gender (women are more likelgdt the disease
than men after the age of 30 and between the &géS and 65) and
inactivity. This is because from 45 vyears andovah levels of
activities decrease and sedentary life stylesofmec prominent
especially after the age of 60 years. Sedentaggtiifes are more likely
to develop the disease because physical in aesvgeem to make the
available insulin work lesser.

3.8 Diet and Diabetes

Diet is the keystone of treatment, especially tgpdiabetes mellitus.
There is no specific ‘diabetic diet”, in controljndiabetes. The diet
depends on individual. An overweight or obese iitlial that has been
diagnosed as type 2 diabetic patient, the emplsasisld be placed on
weight loss. The plan for dietary intake will indrireduction of certain
nutrients such as carbohydrates and fats in suayahat the individual
lose weight and yet still having adequate diet. &ime of such a diet is
to help the body make better use of carbohydra®esh diet should be
low in fats, especially saturated fats (palraind stearic acids from
animal proteins).

Planning a diet for diabetic patient depends omber of factors that
include;
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The level of sugar in the blood
The need to lose weight and how much;

ble;

The Goals for nutritional therapy of diabetes

The age, the level of activities, and overalltiestatus.

The specific goals for nutritional therapy of ditdseinclude:

? The achievement of physiologic blood glucose llevihe
maintenance of  desirable plasma lipids.

? Reduction of body weight for obese persons witBMM and
maintenance of an acceptable body weight.

? Reduction of possibility of diabetes complicatosuch as
retinopathy (disorder of the retina), nephrbgdtisease of the
kidney), and neuropathy(disease of the nerves).

? The retardation of the development of a atheeossis
(degeneration of blood vessels caused by a depdstatty
materials along the lining of the wall of @bt vessel).

? Establishing and maintaining consistent meal ingm
Improvement in overall health.

3.9 Dietary strategies for thetwomain types of disetes

Dietary strategy Obese patients wholréulin-dependent
notrequireinsulin noneobesepatients

(i).Decrease calorie Yes No

(if).Protector improve Beta—celNVery urgent Seldom Important

function Priority

(i).Day to day consistencyinNot crucial, averagéery important

intakes of
calories, carbohydrates protein
and fat

caloricintake is keptow

(iv).Day to day consistencyin
ratios of
carbohydratesprotein and fat fi

ocach facdinn

Not crucial

D

Desirable

(v).Consistencyn meal planning

Not crucial

Very important

(vi).Extra food for unusu
exercise

dlot usually appropriate

Usually appropria

ite

(vii).Use of food to treat, abortg

Mot necessary

Prevent hypoglycermia

Important
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(viii).During complicatingDften not necessahyiportant.
iliness, because

Provides mall frequent feeding® resistance t&etosis
Carbohydrate to preven

Source: Smith, I.F. and Ojofeitimi, E.O.(1995)

Recommendedlutritional Plan for Adult Diabetic Patients

AsdiscussedinUnit3.8,dietisanindispensabletreatofigie 2diabetes
worldwide. The diets being used are those develapedprescribed by
the American Diabetes Association(ADA). Teeeommendedutritional
plan is described below:

Table37a..NutritionaRecommendationr Typell Diabetes Patients*

Component Recommendationsf Diabetes Association

Carbohydrate(CHO) 55-60%,UnrefinedCHOemphasized

Protein 12-20%, Adult Recommended ailg
Allowance

Fat Lessthan30%

Cholesterol Lessthan300mg/day

Fiber Lessthan25g/1000caloriesmaximumof50g/day

Source: American Diabetic Association and AnmariDiabetic
Association:HealthyFoodsChoices.Chicd@®80.

It should be noted from the above table that tle¢ shhould be adequate
not only in carbohydrates, proteins and fats bsb aitamins. It is also

important to note that if the individual is overgkt or obese,weight

loss is essential and this plan guarantee weigist [bhe table should be
used with information given in unit 3.9

4.0 CONCLUSION

In this unit, you have learnt about hypertensitsdefinition, types

And predisposing factors. The aims of nutritionalipgort or
hypertensive patients have also been highlightbd.grinciples of meal
planning for hypertensive patient has also beenudsed with major
emphasis on salt restriction and ensuring intakéootl stuffs rich in
potassium. An example of a salt restricted
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mealhasalsobeenshowninthisunit. Thesamplemenugotas5.55mgo
f saltand2347.6mgof potassium.

The unit has further exposed us to the importanceliet in the
management of thetwomain types of diabetes. It #eBned and
classified diabetes accordingly. The warning sigindiabetes have been
described and also predisposing factors as toatsation of the disease
have explained. Both the goals for nutritional &pgr of diabetes and
dietary
strategieshavebeendiscussed.Finally,recommendédmaliplanforadu

It diabetic patients according to American Assacrabf Diabetes has
been presented as guideline to prepare diets fot didbetic patients.

5.0 SUMMARY

In this unit, the nutritional care for hypertensipatients has been
discussed. The types of hypertension and its gngupave also been
explained. The risk factors for hypertension amdsaof nutritional care
for the disease were also listed. A sample of alnmpdan for a

hypertensive patient has also been discussed algsad for salt and
potassium.

The unit has taught that diabetes as a major hegaddblem in
bothyoungonesandadults.Theincidenceofthediseaseuestoincrease
in Nigeria and has its major management in theiegipbdn of dietary
knowledge in the maintenance of blood glucose agdlar monitoring
of weight. The major concern about the diseasbasprevention of its
health complication. Nutritional recommended plas been provided
as guidelines to plan diet for adult patients.

6.0 TUTOR-MARKED ASSIGNMENT

la.  With specific examples ,differentiate betwedll and moderate
hypertension.

b. Describe two aims of nutritional suppddr a hypertensive
patient.

2a. WhatarethedifferencesbetweenTypelandTdipbktemellitus?

b. Describe the nutritional recommended plan foultadiabetic
patients in your own words.
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MODULE 5 NUTRITIONAL GENOMICS

Unit 1 Concept of Nutrigenomics.

Unit 2 Rationale for Nutrigenomics

Unit 3 Genetic Variations

Unit 4 Bioactive Food Component and Dietry fat
Unit 5 Nutrigenomics in relation to Nutrigenetics

UNIT 1 CONCEPT OF NUTRIGENOMICS..
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Nutrigenomics
3.2  Definition of concept
3.3 Elements of Nutrigenomics
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignments
7.0 References/Further Readings

1.0 INTRODUCTION

Nutrition and genetics both play an important rolehuman health as
well as the development of chronic diseases such cascer,
osteoporosis, diabetes and cardiovascular diseéagggenomics is the
study of response of humans to food and food compistit is the study
of how individual genetic makeup interacts with tdiespecially the
effects of this interaction on a person's healtbtriyenomics will be
used to determine the role of diet in causing disea relation to certain
genes. On the other hand Nutrigenetics is
thebranchofscienceconcernedwiththeeffectofheredaysgandnutrition.

2.0 UNIT OBJECTIVES:
By the end of this unit, you will be able to:

o Define nutrigenomics and nutrigenetics
o Identify the elements of nutrigenomics
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3.0 MAIN CONTENT
3.1 Nutrigenomics

Nutrigenomics or nutritional genomics, is a mukmplinary science
that combines information from genetics, nutritiophysiology,
pathology, molecular biology, bioinformatics, biorsputation,
sociology, ethics, and other disciplines. We b&i¢ghat understanding
diet - nutrient interactions in different individgawill help explain and
help alleviate health disparities - hence, this videdge applies to
national and international societal issues in pebkand public health.
The promise of nutritional genomics is personalizednedicine and
health based upon an understanding of our nutritionatiseeutritional
and health status, and our genotype. Nutrigenomiitls also have
impacts on society "from medicine to agriculturabladietary practices
to social and public policies" and its applicaticare likely to exceed
that of even the human genome project. Chronicadee (and some
types of cancer) may be preventable, or at |ledslyed, by balanced,
sensible diets. Knowledge gained from comparing/gk@e interactions
in different populations may provide informationeded to address the
larger problem of global malnutrition and disease.

3.2  Definition of concept

Nutrigenomic is both examination of how nutrienféeet genes (i.e

influence gene expression and function) and hovegeffect diet (what
an individual eats and how an individual respormdstutrients), with the
latter sometimes being referred to as nutrigenetidatrigenomic

describes the scientific approach that integratéstional science and
genomics and also include the application of othigh-throughput

“omic” technologies such as transcriptomics, proi@s, and

metabolomics to investigate the effects of nutnittm health.

Genomics is the new science that deals with tbeodiery and noting of
all the sequences in the entire genome of a patiarganism. The
genome can be defined as the complete set of geseke a cell.

Genomics is, therefore, the study of genome ofrosgas. Determining

the genomic sequence, however, is only the begjningenomics.

Once this is done, the genomic sequence is usstidy the function of
the numerous genes (functional genomics), to coefteg genes in one
organism with those of another (comparative gensyniar to generate
the 3-D structure of one or more proteins from garctein family, thus

offering clues to their function (structural genaos)i

Genomics is an entry point for looking at the othm@nics’ sciences.

The information in the genes of an organism, itaoggoe, is largely
responsible for the final physical makeup of thgamism, referred to as
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the “phenotype”. However, the environment also $@®e influence on
the phenotype.DNA in the genome is only one aspéthe complex
mechanism that keeps an organism running — so derdide DNA is

one step towards understanding the process. Howeyatself, it does
not specify everything that happens within the arg&.The basic flow
of genetic information in a cell is as follows. TB&A is transcribed or
copied into a form known as “RNA”. The complete sétRNA (also

known as its transcriptome) is subject to someiregi{cutting and

pasting) to become messenger-RNA, which carriegrimdition to the
ribosome, the protein factory of the cell, whickerihtranslates the
message into protein.

Proteomics

Proteins are responsible for an endless numbeaststwithin the cell.

The complete set of proteins in a cell can be reteto as its proteome
and the study of protein structure and function ahdt every protein in
the cell is doing is known as proteomics. The pote is highly

dynamic and it changes from time to time in respobs different

environmental stimuli. The goal of proteomics isuttderstand how the
structure and function of proteins allow them tovdwat they do, what
they interact with, and how they contribute to pi®cesses.

Metabolomics

Metabolomics is one of the newest ‘omics’ scienddse metabolome
refers to the complete set of low molecular weigbtnpounds in a
sample. These compounds are the substrates andodhyeps of
enzymatic reactions and have a direct effect onptinenotype of the
cell. Thus, metabolomics aims at determining a samprofile of these
compounds at a specified time under specific envirental conditions.
Genomics and proteomics have provided extensiveornmdtion
regarding the genotype but convey limited informatabout phenotype.
Low molecular weight compounds are the closesttinghenotype.
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3.3  Elements of Nutrigenomics

Different Elements of Nutrigenomics

Different Elements of Nutrigenomics

Effect of an
environmental exposure

on health and disease \I, \L \|,

risk in people with
different genotypes

L/\L Effect of a genotype on
- health and disease risk in
k / % j} people with different
} \ environmental exposures
I\

Ottman, Prev. Med 25, 764 (1996)

4.0 CONCLUSION

In this unit , we have discussed Nutritional gemgnthe concept of
nutrigenomics and nutrigenetics. In addition toodiéng the scientific

approach that integrates nutritional sciences ambigpics, we have also
looked at the inclusions of nutrigenomics whichthe application of

other high-throughput ‘omics’ technologies such tesnscriptomic,

proteomics and metabolomics to investigate theceféé nutrition on

health. We have also discussed the role of nutriaad genetics in
human health and in the development of diseaseb asccancers,
cardiovascular diseases, diabetes and etc. Diffeedgmements of
nutrigenomics has been displayed in this unit. Natral genomic is a
rapidly emerging science still in its beginningges.

5.0 SUMMARY

Nutrigenomics has been defined as the applicationigh-throughput
genomic tools in nutrition studies and researcltalt also be seen as
research to provide people with methods and tobis are looking for
disease preventing and health promoting foods tmatch their
lifestyles, cultures and genetics. Genomics praviale overview of the
complete set of genetic instructions provided bg NA, while
transcriptomics looks into gene expression pattdPnsteomics studies
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dynamic protein products and their interactionsilevimetabolomics is
also an intermediate step in understanding orgdsismntire
metabolism.

6.0 TUTOR-MARKED ASSIGNMENTS

1. Explain the term nutrigenomics
2. What are the Different Elements of Nutrigenanic
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UNIT 2 RATIONALE FOR NUTRIGENOMICS
CONTENT

1.0 Introduction
2.0 UnitObjectives
3.0 Main Content
3.1  Why Nutrigenomics?
3.2 The Process of Nutrigenomics
3.3 Examples of Nutrigenomics
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignments
7.0 References/further Reading

1.0 INTRODUCTION

Dietary intake of a nutrient does not necessamdgult in the same
concentrations in the blood or tissue because antist individual

variability can exist in the absorption, distrilmrtj metabolism and
elimination. We need to personalize our nutriti@gimen based on
individual genetic make-up, culture and environment

2.0 OBJECTIVES

By the end of this unit, you will be able to:

. Understand why some people are healthier thansther
o Estimate the potential risk of the general public
o Estimate the proportion of the population at risk
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3.0 MAIN CONTENT

3.1 Why Nutrigenomics

Why are some people healthier than others?

Calculated risk for the
general population

s Calculated risk for the
people carrying genes
that may increase the risk

Proportion of the population at risk

3.2 The Process of Nutrigenomics

The mechanisms responsible for the between-persifiereshces
inDietary response are very complex and have beerypunderstood.
Research to date has indicated that diet-geneatitens play a
significant role in this between-person variabjliéyd has clarified some
of these genetic differences. The interaction betwgenetic and dietary
influences can result in a higher risk of diseaseertain individuals and
populations
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Nutrients
Dietary Components

Ealediun/
Eﬂa /

‘| Variation / disease prevention &

management
Haplotypes 4
interacting genes - +/-

Interacting alleles

requirements 5

disease

Fiz. 1. Numtonal genonucs. Research and discovery i nubtional genomucs
elucidate the reciprocal mteractions among mutnents, metabolie imtermediates,
and the mammalizn zenome. Understandmz the mterelationsups among
human genstic drveraty, genome funchion. and dietary components will anable
precise mampulztion of Zenome funchion and stabality thronghout the life cvele
for optimal human health and disease prevention.

3.3  Examples of Nutrigenomics

Although the term nutrigenomics is relatively ndlag concept has been
around for some time. Perhaps the most familiammgta is lactose
intolerance, which is a condition resulting from anadequate
production of lactase in the small intestine dugenetic variation in the
lactase gene. Phenylketonuria (PKU) is an inbororef metabolism,
which represents another classic example of nutogecs. PKU can
result from a genetic variation in phenylalaninedtoxylase (the
enzyme needed to convert phenylalanine to tyrosimbkich leads to a
decrease in phenylalanine hydroxylase activity.ividdals with PKU
can develop neurological damage (severe mentalrdedtan and
seizures) from excess phenylalanine.
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40 CONCLUSION

This unit has looked at the rational of nutrigencsniwhy some people
are healthier than others, the process of nutriggesoand examples of
Nutrigenomics. It also clear from this unit thatdenstanding the
interrelationships among humans genetic diversignome function,

and dietary components will enable precise manimriaof genome

function and stability throughout the life cycle faptimal human health
and disease prevention.

50 SUMMARY
This unit has described the reason for the studwtigenomics and the
processed of nutrigenomics has been clearly exgdaiSome individual

have genes that make them to stay healthy andrveedisease while
some have genetic make-up that predispose thehrdoic diseases.

6.0 TUTOR-MARKED ASSIGNMENTS

1. Why are some people healthier than others?
2. With appropriate examples describe the mechanissmonsible
for the between-person differences iretatly response.

7.0 REFERENCES/FURTHER READINGS
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Hartman IV, JL. 2006. Genetic and Molecular Buiffg of
Phenotypes. In Nutritional Genomics: Discovering tBath to
Personalized Nutrition. Kaput, J and Rodriguz,eds. Wiley
and Sons, Inc. NY. 2006. pp. 103-133
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UNIT3 GENETIC VARIATIONS
CONTENTS

1.0 Introduction
2.0 Unit Objective
3.0 Main content
3.1 Genotype and phenotype
3.2  Genetic basis
3.2 Fate and Activities of Nutrients in the Cell
4.0 Conclusion
5.0 Summary
6.0 Tutor-marked assignments
7.0 References/Further Reading

1.0 INTRODUCTION

There are several different types of genetic viamat including single
nucleotide polymorphisms (SNPs), which are alterstiin a single
nucleotide.The gene is the functional and physigait of heredity
passed from parent to offsprineenes are segments of DNA that
contain the information for making a specific protéVhen variations

in the DNA occur the result can be changes to thuetsire and function

of the proteinAlleles are the variant forms of a gene at a particular
location on a chromosome. Tigenotypeis the genetic identity of an
individual for a genetic site, determined from thembination of
maternal and paternal alleles.

2.0 OBJECTIVES
At the end of this unit, students should be able to

) Understand the concept of genetic variation
. Know when and how it occurs

3.0 MAIN CONTENT
3.1  Genotype and phenotype

Genotypes: They do not necessarily show as outward charatitsis
and as such are different frqgghenotypes

A phenotypeis an observable trait in an individual such as balor,
high blood sugar concentrations, or the preseneedidease’.
Individuals with the samgenotypemay have differenphenotypes,in
part, because of their different environments.
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3.2 Genetical Basis

A haplotype is a group of alleles that are inheritegether and,
therefore, groups of geneticpolmorphisms are aftbarited together.

3.3. Fate and Activities of Nutrients in the Cell

Normal Cell Growth

May act directly as ligands for transcription factor receptors
(pathway A)

Sernne
Expraessiomn

Mormal Cell Growth

May be metabolized by metabolic pathways U altering
concentrations of substrates/ intermediates (pathwaB)
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Requlation by diat| Gane exprassion prn:ass| Functional genomics
techniques
DNA = Genomics (gana or
Transcription M elor saquanoes
| nNA ru:u::a_&:_sirig and polymaorphis ms)
and stability
Y
RHA = Transcriptomics
(DMA arrays)
- Translation,
modification,
and stability
Y
Protain » Proteymics
Call e— Matabolites *= Matabolomics,
T _ [ metahonomics,
+ binas=ays
Health

Fin 1 Schematic representation of the steps involved in gena
Expression (cantre), the stages at which diet can modulate these
processes (left), and the functional genomics techniques used to
analyse each stage (right)

Examples

Incorporating data on genetic variability into atrition study can
clarify whether or not a specific dietary compouisd linked to a
particular health outcome.

40 CONCLUSION

In this unit we have addressed genetic variatiahthe factors that can
lead to these variations. We discussed the issugeobtype and

phenotype. Genotype has been defined as the gedetitity of an
individual for a genetic site, determined from thembination of
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maternal and paternal alleles. Also the unit hgdagxed the meaning of
phenotype by describing it as is an observableitran individual such
as hair colour, high blood sugar concentrationsther presence of a
disease’. The fate and activities of nutrient ire thell has been
described.

5.0 SUMMARY

The study of nutritional genomic has provided aehiae information on
the need for individual nutrition regimen and neingralized nutrition
guideline. Incorporating data on genetic variapilitto a nutrition study
can clarify whether or not a specific dietary compa is linked to a
particular health outcome.

6.0 TUTOR-MARKED ASSIGNMENTS

1. Discuss the effect of genetic variation on healittcome
2. With the aid of diagrams, display the fate of rritiin the cell

7.0 REFERENCES/FURTHER READINGS
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rimer.pdf

Plant Sciences Institute Update.lowa State Unityers€dctober 2001.
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Biotechnology

Information Centre, A service of Ag-West Bioteclt.In

Hartman 1V, JL. 2006. Genetic and Molecular Btiffg of
Phenotypes. In Nutritional

Genomics: Discovering the Path to Personalizeditiarir Kaput, J and
Rodriguz, R (eds). Wiley and Sons, Inc. NY. 20Q6. J03-133
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UNIT4 BIOACTIVE FOOD COMPONENTS AND
DIETARY FAT

CONTENTS

1.0 Introduction
2.0  Unit Objective
3.0 Main content
3.1 Partial List of Bioactive Food Components
3.2  Effects of Selenium on Certain Genes
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6.0 Tutor-marked Assignment
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1.0 INTRODUCTION

The aim of nutrigenomics also include being abledémonstrate the
effects of bioactive food compounds on health affdces of health
foods on health, which should lead to the develmnof functional
foods that will keep people healthy according &irtindividual needs.

Bioactive food components can modify transcriptibr@nslation and

metabolism.
/' Wutriganstice — 4 @

Hutritional
Eplgsnomics — 4

Transcription
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Fiz. 1. Broactive food components can modify transeription, trams-

lation and metabolizm.
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Furthermore, there is growing evidence that thenmgdt amount and
type of dietary fat intake depends, in part, oniraividual’'s unique

genetic profile.For example, plasma omega 3 fatig aesponse to an
omega 3 fatty acid supplement was found to be nabeldiby apoE !4,
but not by the common PPAR-! L162V polymorphism

2.0 OBJECTIVES

By the end of this unit, you will be able to:

. Describe the bioactive food components

o The effects of these food components on humantealt

. Effects of alcohol on both slow and fast alcohotabelizers

. The risk attached to intake of coffee/caffeine

. Identify the relationship between fatty acid andliwdual
genetic composition

o Identify the genes that determine levels of cirtatalipid risk
factors

) Discover potential susceptibility genes.

3.0 MAIN CONTENT

3.1 Partial List of Bioactive Food Components:With Postble

Effects on Cancer
Partial list of bioactive food components that may influence cancer risk and tumor behavior
Class Bicactive companert Dietary source
Vitamins Vitamin D Dairy products
Folic acid Vegetables
Vitamin A Vegetables
Vitamin E (-tocopherdl) Vegetable cils
Ascorbic acid Vegetables, fruits
Minerals Calcium Dairy proclucts, vegetables
Salenium Cereal grains, meat, fish
Zing Meat, vegetables
Carotenoids Lycopeng Tomatoes
Lutein Dark green vegetables
B-Carotane Orange-yellow vegetables
Flavonoids Genistein Soybeans, soy products
Resverat rol Grapes, red wine
Quercatin Vegetables, fruits
Tangeratin Citrus fruits
Cateching Grapes
{-]-Epigallocatechin-3-gallate Green tea
Organoslfur Allyt sulfur Allium vegetables
Diallyl sulfide Garlic
Iscthiocyanates Allyl isothiocyanate Cabbage
Benzyl izothiccyanate Garden cress
Sulforaphane Broceoli
Indoles Incole-3-carbingl Cruciferous vegetables
Monoterpensas D-Limeonene Citrus fruit oils
D-Carvone Caraway seed oil
Phenalic acids Curcumin Tumeric, cumy, mustard
Caffeic acid Fruits, coffea beans, soybeans
Farulic acid Fruits, soybeans
Chlorogenic acid Fruits, coffea beans, soybeans
Chlorophyl Chlorophyll Green vegetables
Chlorophyllin Green vegetables

Adapted from Huang, M.-T., Osawa, T., Ho, C.-T., & Rosen, R. T. {1994) Food Phytochemicals for Cancer Prevertion I Fruits and Vegetablas,

American Chemical Society, Washington, DC.
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3.2 Effects of Selenium on Certain Genes

Growth  Protein

Factors  Synthesis  Tumar
EEHCyme

/ SuUppressor
Apﬂptnsm /

Signal
5E|En|um = [ransduction

Angio enesi#‘/
oo / \ \Gy:ﬂsheletc:n
Transcription

cactor  DNA - Adnesion/

Repair  Invasion

Fiz. 3. Catezones of zenes that are mediated by distary selenium
human prostate cancer cells as determined by mucroarmay analvss.
Dtz were obtamed from Dong et al. [6]].

3.3 Alcohol, Alcohol Metabolism& Risk of Heart Digase

Moderate alcohol consumption has been associatidaniower risk of
heart disease. The enzyme alcohol dehydrogenas@@DB81C), also
known as alcohol dehydrogenase type 3 (ADH3) ormlialcohol to
acetaldehyde. It has two polymorphic forms withtidig kinetic
properties.

Alcohol Metabolism

It has two polymorphic forms with distinct kinetjgroperties. The
ADH1C*1 allele produces !1 and the ADH1C*2 allel®g@uces !2.

The rate of alcohol metabolism (ethanol oxidation)1!1 individuals is
more than twice as high as in !2!2 individuals, hwit individuals
metabolizing alcohol at an intermediate rate.

Alcohol & Risk of Heart Disease

Therefore, if there is a causal protective effdctnoderate alcohol on
risk of heart disease, this effect would be expkdte be stronger in
individuals with the slow ADH1C genotype comparedhose with fast
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metabolism.
3.4 Caffeine

Caffeine is metabolized primarily by the cytochronk®50 1A2

(CYP1A2) enzyme, and a polymorphism in the CYPlAgng
determines whether individuals are rapid’ caffemetabolizers (those
who are homozygous for the —-163 A allele) or ‘slosaffeine

metabolizers (carriers of the -163 C allele). letak coffee is associated
with an increased risk of MI (myocardial Infarctioonly among

individuals with slow caffeine metabolism (Cornelet al. 2006),

suggesting that caffeine increases risk of Ml siitde the only major
compound in coffee that is known to be detoxifigdd¥P1A2.
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3.5 Circulating lipids Risk Factors

Sloactive Food
iComponents
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The most heavily researched area is that concewitd genes that
determine levels of circulating lipid risk factorslipoproteins, LDL,
HDL cholesterol triglycerides and lipoprotein pelgis.There are many
potential susceptibility genes, particularly, fosaenple, those concerned
with producing the proteins involved with the metbdm of these
particles. Others might involve the transport o particles, or the
structure and function of target sites.

3.6 FamillialHypercholesterolaemia

Familial hypercholesterolaemia (FH) is caused bhyugation in the LDL
receptor that results in a catastrophic increadeDib concentrations in
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the blood and an increase risk of cardiovasculaeatie. Familial
hypercholesterolemia is an inherited condition tteaises high levels of
LDL (low density lipoprotein) cholesterol levelsdiening at birth, and
heart attacks at an early age. Cholesterol is-8katsubstance that is
found in the cells of the body. Cholesterol is disond in some foods.
The body needs some cholesterol to work propertlywses cholesterol
to make hormones, vitamin D, and substances thit Wweéh food
digestion. However, if too much cholesterol is prégsin the blood
stream, it builds up in the wall of the arteriesl ancreases the risk of
heart disease.

Cholesterol is carried in the blood stream in snmpaltkages called
lipoproteins. These small packages are made umto{lipid) on the

inside and proteins on the outside. There are twainnkinds of

lipoprotein that carry cholesterol throughout thedy. These are: low
density lipoprotein (LDL) and high density lipopeat (HDL).The

cholesterol carried by LDL is sometimes called thad cholesterol.”
People who have familial hypercholesterolemia Hagé levels of LDL

cholesterol because they cannot remove the LDL filmerblood stream
properly. The organ responsible for the removahefLDL is the liver.

High levels of LDL cholesterol in the blood increathe risk for heart
attacks and heart disease.

The cholesterol carried by HDL is sometimes callde "good
cholesterol." HDL carries cholesterol from othertpaf the body to the
liver. The liver removes cholesterol from the bodHigher levels of
HDL cholesterol lower a person's chance for gettiegrt disease.

Men who have familial hypercholesterolemia haverthatiacks in their
40's to 50's, and 85 percent of men with the deohdive a heart attack
by age 60. Women who have familial hypercholeséanid also have an
increased risk for heart attack, but it happenyddrs later than in men
(so in their 50's and 60's).

Familial hypercholesterolemia is inherited in fagslin an autosomal
dominant manner. In autosomal dominant inheritetdimns, a parent
who carries an altered gene that causes the comdias a 1 in 2 (50
percent) chance to pass on that altered gene to efdis or her
children. The altered gene (gene mutation) thatsesufamilial

hypercholesterolemia is located on chromosome nurh®elt contains
the information for a protein called LDL receptbat is responsible to
clear up LDL from the blood stream. One in 500 wilials carries one
altered gene causing familial hypercholesterolerizese individuals
are called heterozygotes. More rarely, a persoreritth the gene
mutation from both parents, making them geneticddbbmozygous.
Individuals who are homozygous have a much morerseform of
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hypercholesterolemia, with heart attack and detigdnmccurring before
age 30.

3.7  Symptoms and Diagnosis of Familial Hypercholésrolemia

Symptoms of Familial Hypercholesterolemia
The major symptoms and signs of familial hypercki@mlemia are:

. High levels of total cholesterol and LDL cholestero

. A strong family history of high levels of total andDL
cholesterol and/or early heart attack.

. Elevated and therapy-resistant levels of LDL irheitor both
parents.

. Xanthomas (waxy deposits of cholesterol in the skitendons).

. Xanthelasmas (cholesterol deposits in the eyelids).

. Corneal arcus (cholesterol deposit around the eoohéhe eye).

. If angina (chest pain) is present, it may be skt heart disease
IS present.

Individuals who have homozygous familial hyperclstéeolemia
develop xanthomas beneath the skin over their edbdmees and
buttocks as well as in the tendons at a very eagg, sometime in
infancy. Heart attacks and death may occur before 3

Diagnosis of Hypercholesterolemia

Diagnosis of familial hypercholesterolemia is based physical

examination and laboratory testing. Physical exaton may find

xanthomas and xanthelasmas (skin lesions causechdigsterol rich

lipoprotein deposits), and cholesterol depositthan eye called corneal
arcus.Laboratory testing includes blood testingchblesterol levels,
studies of heart function, and genetic testing. oBlotesting of

cholesterol levels may show: increased total chetekusually above
300 mg/dl (total cholesterol of more than 250 mgrdichildren) and

LDL levels usually above 200 mg/dl. Studies of héanction, such as a
stress test, may be abnormal. Genetic testing rhaw san alteration
(mutation) in the LDL receptor gene.

3.8. Gene and Familial Hypercholestrolemia
Familial hypercholesterolemia is inherited in artosomal dominant
manner. This means that to have this conditiors #ufficient that the

altered (mutated) gene is present on only oneepérson's two number
19 chromosomes. A person who inherits one copyh@®fgene mutation
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causing familial hypercholesterolemia from one isflfer parents is said
to have heterozygous familial hypercholesteroleias person has a 1
in 2 (50 percent) chance to pass on the mutated geprach of his/her
children. A person who inherits a mutated copy ¢ gene causing
familial hypercholesterolemia from both parents said to have
homozygous familial hypercholesterolemia. This im@ch more severe
form of familial hypercholesterolemia than hetergays familial
hypercholesterolemia. Each of this person's childngll inherit one
copy of the mutated gene and will have heterozygbamilial
hypercholesterolemia.

3.9. Treatment for Familial Hypercholestrolemia

The overall goal of treatment is to lower the rigkatherosclerotic heart
disease by lowering the LDL cholesterol levels e tlood stream.

Atherosclerosis is a condition in which fatty makcollects along the

walls of arteries. This fatty material thickens,rdens, and may
eventually block the arteries. Atherosclerosis layspwhen fat and
cholesterol and other substances build up in theries and form a
hardened material called plaque. The plague deposake the arteries
less flexible and more difficult for blood to flol®ading to heart attack
and stroke.The first step in treatment for an imtlial who has

heterozygous familial hypercholesterolemia is clvagngthe diet to

reduce the total amount of fat eaten to 30 percérihe total daily

calories. This can be done by limiting the amouinbeef, pork, and

lamb in the diet; cutting out butter, whole milkdafatty cheeses as well
as some oils like coconut and palm oils; and elanig egg yolks,

organ meats and other sources of saturated fat &oimals. Dietary

counseling is often recommended to help peopledkenthese changes
in their eating habits.

Exercise, especially to lose weight, may also heip lowering
cholesterol levels.

Drug therapy is usually necessary in combinatioth wiet, weight loss,
and exercise, as these interventions may not leetalbbwer cholesterol
levels alone. There are a number of cholesteroktowy medications
that are currently used. The first and more efiecthoice are drugs
called "statins." Other drugs that may be usedomlmnation with or
instead of the statins are: bile acid sequestrasins (for example,
cholestyramine), ezetemibe, nicotinic acid (niaciggmfibrozil, and
fenofibrate.Individuals who have homozygous farhilia
hypercholesterolemia need more aggressive therapiegeat their
significantly elevated levels of cholesterol. Ofigmg therapies are not
sufficient to lower LDL cholesterol levels at thesiderated goal and
these individuals may require periodical LDL aplsesea procedure to
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“clean up" LDL from the blood stream, or highly asive surgery such
as a liver transplant.

40 CONCLUSION

In this unit we have discussed the bioactive fooohjgounds. From the
study we have been able to demonstrate the eftdédtsoactive food

compounds on health and effects of health foodshealth, which

should lead to the development of functional fotidg will keep people
healthy according to their individual needs.Bioaetfood components
can modify transcription, translation and metabmli\ table showing
the class and dietary sources of bioactive compstimat may influence
certain forms of cancer and tumor behaviours wss displayed in this
unit.The effect of Alcohol on both those that haslew and fast alcohol
metabolism was stated. Intake of coffee is assediatith an increased
risk of Ml (myocardial Infarction only among inddaals with slow

caffeine metabolism (Cornelis et al. 2006), sugggsthat caffeine

increases risk of Ml since it is the only major gauand in coffee that is
known to be detoxified by CYP1A2.

This unit has also taught us that a person wharitshee mutated copy of
the gene causing familial hypercholesterolemia flbwth parents is said
to have homozygous familial hypercholesterolemtasTs a much more
severe form of familial hypercholesterolemia thatehozygous familial
hypercholesterolemia. Each of this person's childngll inherit one
copy of the mutated gene and will have heterozygdamilial
hypercholesterolemia.

5.0 SUMMARY

Some bioactive food components can protect the bady the potential
harmful effect of phytochemical in the food. Moderaalcohol
consumption has been associated with a lower riskeart disease.
Therefore, if there is a causal protective effdctnoderate alcohol on
risk of heart disease, this effect would be expkdte be stronger in
individuals with the slow ADH1C genotype comparedhose with fast
metabolism.

The unit further discussed thecirculating lipidkrigctors which is the
most heavily researched area is that concernedgeities that determine
levels of circulating lipid risk factors — lipopeihs, LDL, HDL
cholesterol triglycerides and lipoprotein particlesFamilial
hypercholesterolemia which is is inherited in faeslin an autosomal
dominant manner.
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We also looked at the major symptoms and signsfamilial
hypercholesterolemia which include: high Isvef total cholesterol
and LDL cholesterol, a strong family history of higevels of total and
LDL cholesterol and/or early heart attack, elevatad therapy-resistant
levels of LDL in either or both parents, xanthomaanthelasmas,
corneal arcus and also when angina is presenthignunit we also
discussed gene and familial hypercholesterolemia;pekson who
inherits one copy of the gene mutation causing lfami
hypercholesterolemia from one of his/her parentssagd to have
heterozygous familial hypercholesterolemia. Thispe has a 1 in 2 (50
percent) chance to pass on the mutated gene tooédusiher children.
The diagnosed and treatment for familial hypercétel®lemia was also
treated.

6.0 TUTOR-MARKED ASSIGNMENTS

la. In a tabular form list the bioactive food caments under the
following headings; name of bioactive food comewot, class
and food sources.

b. Intake of coffee is associated with an increass#t of Ml
(myocardial Infarction only among individuals witklow
caffeine metabolism! Why?

2a. Explain what you understand by familial hygbelesterolemia.

b. Discuss the relationship between gene and familial
hypercholesterolemia.
C. Describe the predisposing factors of familial

hypercholesterolemia.
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1.0 INTRODUCTION
The influence of nutrients on genes expressiaalied Nutrigenomics,

while the heterogeneous response of gene variantsittients, dietary
components and developing nutriceuticals is calattigenetics.

1'..W,_ﬂ"n_?,t‘rl Cticg

Nutrigenomics And Nutrigenetics:
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Two Sides Of A Coin

Mutch, FASEB 2005
2.0 OBJECTIVES

By the end of this unit, you will be able to:

) Describe the implication of the presence or absevic&ey
protein in our body.

. Discuss the relationship between nutrigenomics and
nutrigenetics

) Explain personalized nutrition.

3.0 MAIN CONTENT
3.1 Proteomic

Proteomics uses protein separation usually on 23 épllowed by
guantification and identification often using maspectrometric
techniques to investigate differential protein e@gsion again under
different conditions or with different underlyingmology.

The presence or absence of certain key prot@insgoze information
about the early stages of disease.
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3.2 Metabolomics

Metabolomics (or metabonomics) examines global epagt of

metabolites present in the cellor in body fluidsr@sponse to specific
dietary exposures.

This requires powerful statistical tools (chemoicetanalysis) to

investigate differences in the NMR spectra or asedydetected by
HPLC or other separation.

3.3  Epigenetics

Epigenetics is the study of modifications to thenme which are
copied from one cell generation to the next butolwhilo not involve
changes to the primary sequence.

These changes, mediated through modification obroltin proteins
such as histones and through the methylation of DébAtribute to the
regulation of transcription.

It thus provides a way for the genome to “learnnfrexperience”,

regulating gene expression in response to dietady aher exposures
and leading to altered cellular phenotypes assmtidbr example, with

chronic disease or ageing.

3.4 Diet Alters Expression of Genetic Information
(Nutrigenomics)

Marmal Cell
Growth
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3.5 Aging; Calories and Oxidation

Additional information of nutrient regulation of ge regulation evolved
from the field longevity research. Key genes inealvin aging are
regulated through SIRT1 (sirtuin 1), a gene fimirfd in yeast. SIRT1
“monitors” the energy balance in the cell throughe tratio of

NAD+/NADH. Caloric restriction increases NAD leveidich activates
SIRT1. The protein encoded by this is a histonetytase which alters
chromatin structure and hence expression of genethe yeast and
other model systems, calorie restriction increéifespan.

3.6 Lactose Intolerance

Lactose intolerance (also known as lactase nonsigience or
hypolactasia) is another excellent example of afvegenome/diet
interactions. Lactose intolerance limits the usdresh milk (and milk

products) among adults and produces (a painful stligee condition

commonly associated with nausea, cramps bloatias}, @d diarrhoea.
Epidemiological data indicate that the frequencyaatose intolerance
varies widely depending on geography, age, racestimucity.

The Molecular Explanation:

Investigators have identified a genetic varianstiP (C/T13910), 14kb
up stream of thé&.CH (lactase-phlorinzin hydrolase) locus on the large
arm of human chromosome 2 (2g21). This varianst fidentified in
nine extended Finnish families, is responsibleldotose tolerance, (i.e.,
lactase persistence) or the ability for adults dastime fresh milk and
milk products without complications

3.7 Micronutrients

Approximately 40 micronutrients are needed intheman diet.
Suboptimal intakes of specificmicronutrients haeer associated with
CVD (Vit B, E, and carotenoids), cancer (folategtanoids), neural
tube defects (folate), andbone mass (Vit D) B6, BAl folate
deficiencies, are associated with increased seamohysteine levels.

3.8 Potential Value of Nutrigenomics

Diet is an important environmental factor that iatgs with the genome
to modulate disease risk. A clear understandinidpede interactions has
the potential to support disease prevention throoghimization of
dietary recommendations. Nutrigenomics has emergeda rapidly
developing research area with great potential eétdyiindings that could
change the way dietary guidelines for populatiam$ @ecommendations
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for individuals are established and advised infthere Information on
how diet-gene interactions influence phenotypesidoto be predictive
biomarkers of disease have the potential for ifigntg novel targets for
prevention or treatment with dietary factors.

3.9 Personalized Nutrition?

Already specific subgroups are already targetedh wisubgroup
nutrition” (e.g., cholesterol-lowering margarines).

A debate is arising as to whether nutrition shairiter into the area of
linking genetic differences with tailor-made nuaont.

As well as research into the role of nutrition irsedse prevention
(Gorman, 2006), there is an increasing focus orrdkes of nutrition in
the optimisation of health at all life stages, #imel related need for tools
to properly quantify health in order to substamtidie beneficial impacts
of dietary change. Nutritional status induces sulathanges in body
function that are more difficult to detect thant Bxample, response to
drug treatment. These small differences are, homeeatremely
important in determining risk of chronic diseasetlre longer term.
Consequently, substantial effort has gone intoattarising diet—health
relationships through the development of circutimnd other
functional biomarkers.

In order to capture the subtle biological effectsmtt occur as a
consequence of diet, investigators have expandéarcaizes and
attempted to control the homogeneity of study vidars (and therefore
normal genetic heterogeneity) through selectioro@ting to a range of
specified healthy phenotypes. This introduces lm&s the findings,

with the result that outcomes from controlled imggttion studies may
not reflect the full range of phenotypic varialyild@rising from diet—gene
interactions that exist within, and between, popoies. Recognition

that an individual's nutrition-related health camah is a complex
function of their genome and life-long dietary egpee (Fig.l), has

lead to the realisation that nutrition is esselytial gene—environment
interaction science.

Ty
health status = Jexpnsum X genome
conception

Fig. 1: Gene—Environment Interaction
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Although it is widely accepted that the health sdais a result of the
interaction of our environment (of which diet isvajor part) and our
genome, it remains a challenge to quantify theettum@mponents of the
above equation. This series of reviews addresseth e# the
components, together with new research strategasatd in unraveling
this equation.

4.0 CONCLUSION

It is clear therefore that the extensive genotypi®rmation that is
available to investigators studying nutrigenetieeads to be matched
with comprehensive phenotypic and behavioural mfgron, which in
the case of dietary information needs to go beywedclassical use of
food frequency questionnaires (FFQs). Becauseedtliverse and often
unreliable findings, studies including FFQs havaited value as the
basis for subsequent dietary intervention, whiclghhibe used for
evaluating genotype-specific responses to diet.

5.0 SUMMARY

In this unit we have discussed proteomic which aése that the
presence or absence of certain key proteins canigfermation about
the early stages of disease. We also explainedntieéhbolomics (or
metabonomics) examines global patterns while epigen of
metabolites present in the cellor in body fluidsr@sponse to specific
dietary exposures is the study of modificationth® genome which are
copied from one cell generation to the next butcolwhilo not involve
changes to the primary sequence. This unit destrifmev diet alters
expression of genetic informatiqnutrigenomics), aging; calories and
oxidation, lactose intolerance, micronutrients, embial value of
nutrigenomics and personalized nutrition. Undetepbal value of
nutrigenomics we explained that diet is an impdrtanvironmental
factor that interacts with the genome to modulaseake risk. A clear
understanding of these interactions has the paletatisupport disease
prevention through optimization of dietary recomut@ions. Also,
personalized nutrition has the recognition thatralividual’s nutrition-
related health condition is a complex function luéit genome and life-
long dietary exposure has lead to the realisatioat tutrition is
essentially a gene—environment interaction science.

6.0  Tutor-Marked Assignments

Explain the term Personalized nutrition
Write short notes on the following:
Proteomic

Metabolomic

caoNE
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C. Epigenetics.
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