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PREFACE 
 
 
Dear Students 

 
 
Welcome to the module Nutrients and Nutrient Deficiency Diseases (NUT1602). 

 
 
This is an online module, but you could also use this printed document (MO001) to study for this module.  This 

document is essentially a printed version of everything you will find on the module web site on myUnisa.  It is a 

convenient document that you will be able to refer to at any time, page through, and make notes on.  However, we 

would still like to encourage you to use the module web site, as this has several advantages.  For example, you can 

easily access any part of your study material by clicking on the links in table of contents of the learning units, and you 

can interact with your fellow students on the module's discussion forum. 

 
This document starts with the message on the Welcome page of your module web site.   It then goes on to the 

text of the learning units of the module.  Be sure to read learning unit 0, as it contains important information about 

the module.   Also remember to read your Tutorial Letter 101, which will provide you with essential details about 

the module and its assessment. 

 
At the end of this MO001 document, there is a list of the Discussion forum topics that will be available for your use on 

the module site. 

 
I wish you all the best with your studies.  

Your lecturer 
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Nutrients and Nutrient Deficiency Diseases (NUT1602) 

WELCOME MESSAGE 

 

Dear Students 
 

Welcome to the module Nutrients and Nutrient Deficiency Diseases which is offered in the 

Department of Life and Consumer Sciences.  I am Dr Tertia van Eeden, and I will be your lecturer 

for this module.   I trust that this module will deepen your understanding of Nutrition and help you 

further your studies in general. 
 
 
 
 
The purpose of this module is to provide you with knowledge and insight into Nutrition as a scientific discipline. If 

you have worked through this module you should be able to know, understand and apply the principles and theory 

necessary to promote sound nutritional practices in order to maintain good health. You should also be able to 

demonstrate the ability to apply basic nutrition information as well as to recognise, identify and advice on how 

to rectify nutrition deficiencies. 

 
This module is offered online, but as an alternative you will also be receiving a printed study pack.  You will find more 

details on how to study this module in learning unit 0, as well as in Tutorial Letter 101. 

 
If you are reading this online, you will see the different options that are available on this site on the left-hand side of the 

screen.  The material that you must study is contained in the learning units.  A printable pdf version of the learning 

units and Tutorial Letter 101 is stored in Official Study Material. From time to time you will receive announcements, 

for example to remind you of a due date for an assignment.  We will use the Discussions tool during the course of 

your studies, and you can also use it to communicate with other students. Additional Resources is a folder that 

contains resources relevant to this course. The schedule will remind you of important dates in the semester, for 

example due dates for assignments.  You will find more details about these different tools in learning unit 0. 

 

After reading this page, you should read Tutorial Letter 101 (if you have not done so already). Online, you can access 

this in Additional Resources, in the subfolder 'Tutorial Material'.  Then you should proceed to the learning units.  Be 

sure to read learning unit 0, as this contains important information. 

 
If you have any queries about the module, you are welcome to contact me by email or telephone.  You may also 

make an appointment to see me in my office at the Unisa Science Campus in Florida. 

I wish you all the best in your studies.  

Dr Tertia van Eeden 

Tel.: (27) 011 471 2171 

Email: veedets@unisa.ac.za 

Fax: (27)011 471 2796 

Office: Unisa Science Campus, Florida, Phapha Building, office 462 

mailto:veedets@unisa.ac.za
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Nutrients and Nutrient Deficiency Diseases (NUT1602) LEARNING UNITS 

 

 

Unit 0: Welcome and introduction 
 
 
0.1 Getting started 

 
 

Welcome to the module, Nutrients and Nutrient Deficiency Diseases (NUT1602), a module that is 

presented by Unisa’s Department of Life and Consumer 

Sciences.  I would like to make use of this opportunity to wish you success with your academic year. 

 
This is an online module, which means that you will find everything you need to complete the module 

on this site. Check this site regularly for updates, posted announcements and additional resources 

that will be uploaded throughout the semester. Rapid communication throughout the semester(s) is 

made possible via myUnisa. By using the myUnisa site, you will be able to: 

 

•  submit assignments (please note: it is advisable that you submit your assignments online, as 

this will ensure that you receive rapid feedback and comments); 

•  access your official study material; 

•  have access to the Unisa Library functions; 

•  “chat‟ to your fellow students and participate in online discussion forums; and 

•  obtain access to a variety of learning resources. 
 
 

Please take some time to familiarise yourself with the site so that you get to know where the different 

tools and resources are. I will give you more information about this later on in this learning unit. 

 

Although I would like to encourage you to study this module online, I am aware that some students 

might not have access to computer facilities or Internet on a regular basis. For this reason, you can 

also use the printed study package that you will receive via post, to study this module. 

 

Your study material for this module includes: 
 
 

• your prescribed textbook; 

• these (online) learning units; 

• Tutorial Letter 101 

• any other tutorial letters you may receive throughout the year/semester. 
 
 

Details of your prescribed book are given in the ‘Prescribed books’ menu option that you can access on 

the left-hand side of this section, and also in Tutorial Letter 101. 

 

Tutorial Letter 101 will be posted to you, but you can also access it on this site.   
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You can do this by clicking on 'Additional Resources' in the menu on the left-hand side. Once there, 

click on the Tutorial Material folder, and when that opens, select Tutorial Letter 101. 
 
 

Tutorial Letter 101 is only one of the tutorial letters that you will receive during the year. It is extremely 

important that you read this tutorial letter carefully.  During the course of the semester you will also 

receive Tutorial Letter 201 which will contain the examination guidelines as well as the memoranda and 

general feedback on the assignments you completed during the semester. 
 
 

In this Learning Unit I will give you an overview of, and some general information regarding this 

module. I will also tell you more about how to study in this module, how to use myUnisa, and about 

the assessment methods in the module. 

 
Click on 'Next' below to go to the next section, where you will find more information about contact details. 

 
0.2 Lecturer and contact details 

 
In this section I will give you my own contact details, as well as details of the Department of Life and 

Consumer Sciences at Unisa, which is the academic department that presents this module. I will also 

give you the University’s contact details, as well as information about the student support services at 

Unisa, which you are welcome to use. 

 
Please note that whenever you contact the University, whether in writing or telephonically, you 

should always mention the module code you are enquiring about and provide your student 

number. 

 
Also note that if you write a letter to Unisa, you may enclose more than one letter in an envelope, but do 

not address enquiries to different departments (e.g. Despatch and Library Services) in the same letter. 

This will cause a delay in the replies to your enquiries. Please write a separate letter to each department 

and mark each letter clearly for the attention of that department. Letters to lecturers may not be 

enclosed with assignments. Always write your student number and the module code at the top of 

your letter. 
 
 
0.2.1 Lecturer and department 

 

Lecturer: Dr Tertia van Eeden 

Telephone number: +27 11 471 2171 (during office hours 8:00-16:00) Email address:  

veedets@unisa.ac.za 
 
 

myUnisa webpage:  Go to: https://my.unisa.ac.za/portal/ Log in and 

click on: 

NUT1602-17-S1 (for semester 1) or 

NUT1602-17-S2 (for semester 2) 

mailto:veedets@unisa.ac.za
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Follow the procedures in the Study @ Unisa brochure to become a user of myUnisa. On the grey bar 

on the left-hand side, you will find the option “Course Contact”. You will be able to email me via the 

“Course Contact” option. 

 

Postal address: 

The Lecturer (NUT1602) 

Department of Life and Consumer Sciences 

Private Bag x6 

Florida 

1710 
 
 

The department offering this module is the Department of Life and Consumer 

Science. 
 
 

Telephone number (Departmental Secretary): +27 11 471 2230 

Fax number: +27 11 471 2796 
 
0.2.2 University 

 
Should you need to contact the University regarding matters not related to the content of this module, 

consult the publication, Study @ Unisa, which you received with your study material. This brochure 

contains information on how to contact the university (eg to whom you can write for different queries, 

important telephone and fax numbers, addresses and details of the opening and closing times of 

particular facilities). 

 

You can also make use of the following contact routes: 
 
 

•  Unisa website http://www.unisa.ac.za & http://mobi.unisa.ac.za 

•  Email (general enquiries)  info@unisa.ac.za 

 

International students are urged to make use of the email address  

info@unisa.ac.za 

 

•   study-info@unisa.ac.za queries related to application and registration. 

•   assign@unisa.ac.za  for assignment enquiries 

•   exams@unisa.ac.za for examination enquiries 

•   despatch@unisa.ac.za for study material enquiries 

•   finan@unisa.ac.za for student account enquiries 

•   myUnisaHelp@unisa.ac.za for assistance with myUnisa 

•   myLifeHelp@unisa.ac.za for assistance with myLife email accounts 

•  SMS 32695 – South Africa only 

You will receive an auto response SMS with the various SMS options. The cost per SMS is 

R1,00. 

•  Fax 012 429 4150 

http://www.unisa.ac.za/
http://www.unisa.ac.za/
mailto:info@unisa.ac.za
mailto:info@unisa.ac.za
mailto:study-info@unisa.ac.za
mailto:assign@unisa.ac.za
mailto:exams@unisa.ac.za
mailto:despatch@unisa.ac.za
mailto:finan@unisa.ac.za
mailto:myUnisaHelp@unisa.ac.za
mailto:myLifeHelp@unisa.ac.za
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0.2.3 Student support services 
 
 

For information regarding the various student support systems and services available at Unisa 

(eg student counselling, tutor facilitation, language support), consult Study @ Unisa. 

 

•   Fellow students 
 
 

It is always a good idea to have contact with fellow students. You can do this by using the 

Discussion tool on the myUnisa site. You can also use the Discussion forum to find out whether 

there are students in your area who would like to form study groups. 

 

•   Library 
 
 

My studies @ Unisa lists all the services offered by the Unisa library. 
 
 

To log in to the Library website, you will be required to provide your login details, ie your student 

number and your myUnisa password, in order to access the library’s online resources and services. 

This will enable you to: 

 

• request library material 

• view and renew your library material 

• use the library’s e-resources 
 
 

•   Unisa Directorate for Counselling and Career Development (DCCD) 
 
 

DCCD supports prospective and registered students before, during and after their Unisa studies. 

There are resources on their website 

(http://www.unisa.ac.za/Default.asp?Cmd=ViewContent&ContentID=15974), and also printed 

booklets available to assist you with: 

 

• career advice and how to develop your employability skills 

• study skills 

• academic literacy (reading, writing and quantitative skills) 

• assignment submission 

• exam preparation 
 
 

• The Advocacy and Resource Centre for Students with Disabilities 

(ARCSWiD) 
 
 

You will find more information about this Centre on their web page 

at  http://www.unisa.ac.za/default.asp?Cmd=ViewContent&ContentID=19553.  You can also contact 

Ms Vukati Ndlovu on 012 4415470. 

http://www.unisa.ac.za/Default.asp?Cmd=ViewContent&amp;amp%3BContentID=15974
http://www.unisa.ac.za/default.asp?Cmd=ViewContent&amp;amp%3BContentID=19553
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0.3 Purpose and outcomes of this module 

 

This module will give you a broad overview on the different topics on basic nutrition that you can apply 

in different situations. 
 

The outcomes of the module are to: 

 

•      classify and describe the characteristics and functions of essential nutrients 

(vitamins, minerals and water); 

• make dietary recommendations relating to vitamins, minerals and water in order to maintain 

health; and 

• identify the health-related conditions associated with the excess and deficiencies of essential 

nutrients, and make recommendations for the treatment and prevention of these conditions. 

 
This module will, therefore, enable you to answer questions such as the following: 

 

• Which foods are good sources of specific nutrients? 

• Which nutrients in the diet play a role in the prevention and/or treatment of various health 

problems? 

• Why is water the most essential nutrient of all the essential nutrients? 

• What is the effect of nutrient deficiencies in the body? 

• How can nutrient deficiencies be prevented or treated? 
 
 
 

The study guide will help you to achieve these outcomes. It is divided into the following four 

themes: 

 
1.  Characteristics, physiological processes, functions of essential nutrients. 

 2.  Dietary requirements and food sources of essential nutrients. 

3.  Health related conditions associated with excess intake of and deficiencies of 

essential nutrients 

 
We trust that you will find this module interesting and that it will give you insight into nutrition in South 

Africa. The next section will give you a better idea about how the content of the module is structured 

and how the various ideas expressed in the learning outcomes are related. 

 
0.4 

 
How the content of this module is organised 

 
This module is an introductory course and deals with the fundamentals of medical biochemistry. 

 
The diagram below provides a holistic overview of the module.   Take note of the questions that arise 

when one thinks about the outcomes of this module.  You can be assured that each of these questions 

will be comprehensively addressed within the particular theme and learning unit, as illustrated in Diagram 

0.1. 
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Diagram 0.1:  A holistic overview of what the module NUT1602 entails 

 
You can go to the Table of Contents to see the names and subsections of each of the learning units. As 

you will have gathered from the illustration above, this module aims to give you an overall picture of the 

most important physiological aspects and functions that each of the essential nutrients have to play in 

the body.  Furthermore, after completing this module you will be knowledgeable about the dietary 

requirements and food sources of each of the essential nutrients and how to prevent and treat any 

health related condition that may occur if these essential nutrients are not consumed inadequate 

amounts. 

 
Now that you have a better idea of how the module is structured, let us look at what your studies will 

involve. 
 
 
0.5 Learning resources 

 

Your main learning resources for this module will be your prescribed textbook and these (online) 

learning units. These resources will also be supported by tutorial letters. 

 
The prescribed textbook to be used in conjunction with the online material is: 

 

• Normal and clinical nutrition 

 
Rolfes, SR, Pinna, K & Whitney, E 

11
th 

edition – international edition, 2014 (Softcover) Mason, 

OH: Wadsworth, Cengage Learning 

ISBN 9781285458762 

1/31/2014 © 2015
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More details about the textbook are given in the menu option ‘Prescribed books’ on the left-hand side of 

this section, and also in Tutorial Letter 101. 

 

If you purchase the latest edition of the textbook, you may find that the pages in the study guide do not 

directly correlate to the pages in this latest edition of the textbook.  However, I am sure that you will find 

it easy to locate the relevant section, rather than the specific pages, in the newer textbook. 

 
Please note that you will not be able to complete your assignments and pass the examination without 

studying your prescribed textbook.    The textbook is a comprehensive guide to nutrition.  You  will  not  be  

required  to  study  the  entire prescribe textbook, as I will guide you to what is needed while studying this 

module. Use the online learning material to guide you in what you need to learn. You will need to 

study the chapters that are mentioned at the beginning of each learning unit and any recommended 

reading sections. If you find a topic particularly interesting, feel free to do further reading on that topic. 
 
0.6 Module-specific study plan 

 

Use your Study @ Unisa brochure for general time management and planning skills. 

 
This is a semester module over 15 weeks and requires at least 120 hours of study time; this means 

that you will have to study at least 8 hours per week for this module. 

 
The following is a recommended time schedule that you could use as a guideline for studying this 

module. 

 
Find below a detailed study plan for this module. Please take note that this only gives you guidance 

and you can still work at your own pace. By following the plan for a semester, you can be assured 

that your assignments will reach us on time and that you will be prepared for the examination. Use 

the Study @ Unisa brochure for general time management and planning skills. The Study and 

Assessment Plan is as follows: 
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Nutrients and nutrient deficiency diseases:  NUT1602 

Study and Assessment Plan  for semesters 1 and 2  
We 

ek 

 
Date 

 
Comments 

1 S1: 26 Jan 

S2: 14 Jul 

o Read through Tutorial Letter 101 thoroughly. 

o Familiarise yourself with the assignments provided in your Tutorial 

Letter 101, for the semester for which you are registered. 

o Buy the prescribed textbook. 

o Register on www.my.unisa.ac.za. 

o Read   through   the   Preface   of the   Study   Guide 

(Learning Unit 0) thoroughly. 

o Browse  through  the  rest  of  the  Study Guide  (either online  or  

through  the print-out  you  received  in  your study package) in 

order to familiarise yourself with its content. 

o Browse through Tutorial Letter 301 – note information important 

for your assignments. 

o Prepare for Assignment 01. 

2 S1: 3 Feb 

S2: 21 Jul 

o Start working on Assignment 01. 

o Work  through  Theme  1  and  Unit  1:  Characteristics, physiological 

processes, and functions of water- and fat-soluble vitamins. 

3 S1: 10 Feb 

S2: 28 Jul 

o Work  through  Unit  2:  Characteristics,  physiological 
processes, and functions of major and minor minerals. 

o Work on Assignment 01 

4 S1: 17 Feb 

S2: 4 Aug 

o Work  through  Unit  3:  Characteristics,  physiological 

processes, and functions of water 

o Complete Assignment 01. 

o If ordinary post: Post Assignment 01 not later than this week. 

5 S1: 24 Feb 

S2: 11 Aug 

o If via myUnisa: Complete Assignment 01 not later than 

this week via my.unisa.ac.za. 

o Work    through    Theme    2    and    Unit    4:    Dietary requirements 

and food sources of the water- and fat- soluble vitamins. 

6 S1: 3 Mar 

S2: 18 Aug 

o Work  through  Unit  5:  Dietary  requirements  and food 

sources of the major and minor minerals. 

o Start working on Assignment 02, (Semester 1 & 2) 

7 S1: 10 Mar 

S2: 25 Aug 

o Work through Unit 6: Dietary requirements and food 

sources of water. 

o Work on Assignment 02. 

http://www.my.unisa.ac.za/
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8 S1: 17 Mar 

S2: 1 Sep 

o Complete Assignment 02. 

o If ordinary post: Post Assignment 02 no later than this week. 

o Work  through  Theme  3  and  Unit  7:  Health  related conditions 

associated with excess intake and deficiencies of the water- and fat-

soluble vitamins 

9 S1: 24 Mar 

S2: 8 Sep 

o If via myUnisa: Complete Assignment 02 no later than this week via 
my.unisa.ac.za. 

o Work   through   Unit   8:   Health   related   conditions associated 

with excess and deficiencies of the major and minor minerals 

o Start working on Assignment 03 

10 S1: 31 Mar 

S2: 15 Sep 

o Work   through   Unit   9:   Health   related   conditions associated  

with  excess  intake  and  deficiencies  of water. 

11 S1: 7 Apr o Revise Theme 1:  Units 1-3. 

 S2: 22 Sep o Work through the returned Assignment 01 and correct mistakes 

made. 

12 S1: 14 Apr 

S2: 29 Sep 

o Revise Theme 2:  Units 4 - 6. 

o Work through   the   returned   Assignment   02   and correct 
mistakes made. 

13 S1: 21 Apr 

 

o Revise Theme 3:  Units 7 - 9. 

 S2: 6 Oct o Work   through   the   FAQs   posted   on   myUnisa   in preparation for 

the examination. 

14 S1: 28 Apr 

S2: 13 Oct 

o Work through Tutorial Letter 201. 

o Work   through   previous examination   papers (see myUnisa). 

15 S1: 5 May 

S2: 20 Oct 

o Work  through  previous examination   papers (see myUnisa). 

o Prepare for the examinations. 

Examination Cycle Starts 

 
 
 

The next section indicates how you should go about studying this module. 
 
 

0.7 How should you go about studying this module? 

 

Distance  studying  is  unique,  with  particular  requirements  for  success,  that  you should not 

underestimate. Once you have received your study material, please plan how you will approach and 

complete this module. You can use the study plan in the previous section as a guideline to draw up a 

reasonable study schedule that can guide you through the whole module. Remember to take into 

consideration the due dates of the assignments, as given in Tutorial Letter 101 for this module. 
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A crucial phase in the process of understanding and learning the basics of nutrients and nutrient 

deficiencies is to articulate your ideas regarding the principles you are learning, both orally and in writing. 

Only when you have tried this process, you will understand the full value of this exercise. 

 
The assignments in this module will be in the form of multiple-choice questions, as well as written work. 

Completing these assignments should give you an idea of how well you are progressing in achieving the 

learning outcomes. 

 
You should work through the learning units, making use of the learning strategies explained in the sections 

to follow.  Studying each learning unit should involve the following: 

 
•  Skim through the unit and draw your own basic mind map of the content of the learning  unit.  As  

your  knowledge  and  understanding  of  the  unit  increases, expand this map. 

•  Summarise each unit. 

•  Do a reflection exercise at the end of each unit. (This is explained in more detail in a following 

section.) 

 
While  studying,  compile  a  study  and  examination  preparation  portfolio. This portfolio will not be 

assessed, but it will be an extremely valuable tool for you in completing your assignments and revising for 

the examination. 

 
What is a portfolio? A portfolio is a folder/file in which you gather and compile additional and/or 

summarised information during the year, as you work through the study material. 

 
Your portfolio should comprise the following: 

 

•  answers to each activity in each learning unit; 

•  a mind map/summary of each learning unit; 

•  your  marked  assignments  (or  a  copy  you  made  prior  to  submitting  your assignment); 

•  your reflection on each learning unit; 

•  additional  reading  material  taken from  the internet,  additional  books,  medical and/or scientific 

journals; 

•  a list  of new words or glossary of new terms in your own words; 
 

In order to ensure you achieve the learning outcomes of this module, you can use the learning 

strategies explained in the following section. After explaining these, I will  also  say  more  about  

managing  your  study  time,  finding  articles  for  further reading, and avoiding plagiarism. 

 
 
 

 
0.7.1 Learning strategies you can apply:  The SSS method 

 
There are a number of strategies that can assist you in your studies, one of which is the SSS strategy. 

The three techniques in the SSS strategy are: 
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• skimming; 

• scanning and outlining; 

• study-reading and active learning. 

 

In order to help you understand what these steps involve, I will discuss the strategy in more detail in the 

following sections. 
 
 

0.7.1.1 Skimming 

 

Skimming involves moving your eyes over a piece of text at a very fast pace in order to get a general 

overview of what the text is about. 

 
1.  Page through and explore. First  read the section quickly, forming a rough idea of the contents. 

Concentrate on headings and subheadings, bold and italic type, boxes, tables and illustrations, and – in 

the case of a chapter or learning unit – introductions and summaries. The outcomes for a learning unit 

are important. (Think of how you would page through a magazine. When starting a new study unit, scan 

it and concentrate on the concepts that catch your eye.) 

 
2.  Make a cursory survey. Ask yourself while you read: W hat key terms occur in this learning unit or 

chapter? Stop when you identify a key term and read carefully what is said about it. Mark it in the book or 

in your printed study text. What you are trying to ascertain is: Where is it? In other words, where is the 

information that you will need to discuss later? 
 
 

0.7.1.2 Scanning and outlining 

 
Scanning also involves moving your eyes quickly over a text, but in this case, you are doing it to find 

specific key words or specific items of information. 

 
4.   Using the key concepts that you identified during skimming, scan the chapter, learning unit or 

section. 
 

If  you  have  Internet  access,  you  can  find  more  information  on  skimming  and scanning here:  

https://www.aacc.edu/tutoring/file/skimming.pdf 
 

5.   Outline the section by starting a mind map (for the whole learning unit or chapter or for 

parts of it, as in starting a summary). You are looking for items and concepts while reading the 

information in the section or chapter in a more evaluative way. Reflect on interrelationships between 

concepts. The question now is: What is the main topic of this section/unit? What are key concepts and 

how do they relate to the topic? 

 
If you have access to the Internet, you can find a great deal of information about drawing mind maps, 

and also see examples of such maps.  Some good sites to start with are the following: 

 
• http://www.wikihow.com/Make-a-Mind-Map 

• http://www.mind-mapping.co.uk/make-mind-map.htm 

https://www.aacc.edu/tutoring/file/skimming.pdf
http://www.wikihow.com/Make-a-Mind-Map
http://www.mind-mapping.co.uk/make-mind-map.htm
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6.   Extend your outline. Start by giving your mind map a structure. As you work through the 

prescribed activities of the section or chapter, keep returning to the mind map to fill in the detail. Think 

about the value and meaning of categories, concepts, and key terms. 
 
 

0.7.1.3 Study-reading and active learning 

 
7.     Study-reading and  completing  activities.  This follows directly  from  the previous stages and 

is done carefully, thoroughly and thoughtfully. The key terms and concepts you have pinpointed have 

to be linked up, and here the mind map and summaries are important.  (Remember to put  your  detailed  

mind  map  in  your portfolio.) Pause while reading, consolidate what you remember and consider how 

new information fits in with what you already have. This will give you a good representation of the whole. 

 
Your learning will be enhanced if you are active throughout this process. Whenever you get to an activity 

in your study guide, complete it in full on loose pages which you then insert into your portfolio, grouped 

together per section and study unit. Supplement this with your own notes from your portfolio. (You do not 

need to submit activities or the portfolio to the lecturer, but these are essential for examination preparation). 

 
Further, take time to understand what you read.  Note new vocabulary words. Use a dictionary to 

understand the meaning of new words, or use Google to define a word for you. You could compile 

a page for each study unit and add it to your portfolio. 

 
8.  Communicate.  If you have access to the Internet, use the Discussions tool to raise any issues 

you find difficult, or even just interesting. If you cannot find help from your fellow students, feel free 

to contact your lecturer.  Also respond to other students’ postings in the Discussions tool.  

Communicating with others about what you are learning will help enhance the process. 

 
9.   Reflect.   At the end of every learning unit, reflect on what you have learned. This involves asking 

yourself questions like the following: 

 
•  What are the main new insights I gained in this learning unit? (Write down two or three.) 

•  What did I already know and found quite easy? 

•  What did I find difficult?  Why might I have found this difficult? What can I do to resolve these 

difficulties? 

•  Has the new knowledge I gained perhaps changed my thinking about issues such as how the 

body functions; how my own health is or should be maintained; and what the uses of biochemical 

knowledge might be in my life or career? (If so, write down your thoughts on this or discuss it with 

others in the Discussions tool.) 

 
Reflection has a great potential to enhance your learning by making you aware of your individual 

learning strategies and progress, of the wider context in which you can apply your learning, and also 

of the impact that you’re learning process has had on yourself and your own circumstances. 
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0.7.2 Managing your self-paced study time 

 
As I mentioned in an earlier section, you require at least 120 study hours to achieve the outcomes of this 

module (although this time may vary substantially among individuals). As you will have around 15 weeks 

to complete a semester module, you should plan to use at least eight study hours per week per module. 

 
Remember, if you have registered for more than one module you should plan time for each module 

accordingly. 

 
I advise you to keep a study schedule or diary so that you have a clear idea of the amount of time you 

have available for study. This will help you to manage your studies within your available time and 

balance study with work and family life. 

 
In Tutorial letter 101 and on myUnisa you will find a list of due dates for various assignments, which you 

should keep in your normal diary. Break the large assignments into a series of smaller tasks to complete 

one step at a time (as suggested in the study and assessment plan, provided in Section 0.6). 
 
 

0.7.3 Finding research/scientific articles 

 
One of the easiest ways to find scientific and scholarly articles is to use the site 

Google Scholar, which you can access at http://scholar.google.com. 

 

On this site, you will see that there is a down arrow within the search bar where you are to enter your 

search terms. If you click on this arrow, you will get a menu, 

‘Advanced Search’, that will allow you to make your search much more specific. When you have 

entered your search terms and pressed ‘search’ (or the icon representing this, a magnifying glass), a 

number of web sites relating to your query will appear. The advantage of using this portal is that you can 

access most journal references in this way. 

 
Certain journals, such as Science Direct, can however only be accessed through a tertiary academic 

institution such as Unisa. To access this journal, you need to do the following: 

 
1.  Go to Unisa online at http://www.unisa.ac.za/ 

 
2.  Click on “Library” at the top of the page. 

 
3.  In  the  menu  on  the  left-hand  side  of  the  section,  click  on  “search  for information 

resources”. 

 
4.  Follow the guidelines if you are a first-time user. 

 
5.  Click on the option “find e-resources”. 

 
6.  Now click on “A-Z list of electronic resources”. 

 
7.  Various  links  for  databases  will  now  be  on  your  section.  Click  on  any 

http://scholar.google.com/
http://www.unisa.ac.za/
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database   to   do   a   search.   For biochemistry we recommend clicking on Science Direct, 

Nature or Springer Link. (Remember, if you choose Science Direct, you need to go to ‘s’ at the 

top of the page, and if you choose Nature you need to go to ‘n’ at the top of the page.) 

 
8.  When  you  have  entered  one  of  these  databases,  you  can  search  for scientific articles 

by typing in the relevant keywords in the “search” box. Be very specific with the keywords. 

One word will usually give too much information and not on the specific topic you are looking for. 

 
9.  You will need to do some independent searches yourself, as part of your portfolio, 

assignments and examination preparation, especially since this is a distance  education course,  

which  needs  to  be supplemented with information from internet sources. 

 
Contact Unisa Library if you have any difficulties or for assistance: +27 12 4293206 or see the library 

website for the local branch library's telephone number. 
 
 

0.7.4 Avoiding plagiarism 

 
Please try your best to never pass off other people's work (or our learning units and tutorial matter) as 

your own. If you wish to use other people's words and ideas or our notes in your own answers, you 

must use quotation marks and acknowledge your source. Use the Harvard referencing method.     You 

can search for more information        on        this        method        online;        one        good        source 

is http://www.staffs.ac.uk/assets/harvard_quick_guide_tcm44-47797.pdf.          The Harvard referencing 

method is also addressed in your Tutorial Letter 301.  If you are unsure about the correct way of 

acknowledging sources, contact Unisa's Library Information Desk. 

 
Students  who  fail  to  acknowledge quotations  or  borrow from  lecture notes  and outside sources or 

who copy someone else's answers may be refused permission to write the examination or be penalised in 

the assessment of assignments. 
 
 

0.8 Orientation to using myUnisa 

 
I have already outlined the advantages of  online learning in Section 0.1 of this learning unit.   In 

the sections that follow, I will give you an orientation to using myUnisa.  W e will see how the Unisa menu 

options work, and refer to the ‘rules’ or 

‘etiquette’ of online communications.   Finally, you will have the opportunity to try your  own  hand  

at  using  one  of  the  most  important  tools  on  myUnisa,  the Discussions tool. 
 
 

0.8.1 The myUnisa menu options 

 

You need to be able to use the various menu options or “tools” on this course site. They will 

enable you to participate actively in the learning process. 

http://www.staffs.ac.uk/assets/harvard_quick_guide_tcm44-47797.pdf
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Click on the links below to see where the various options are located. 

 
• Announcements:  From  time  to  time  I  will  use  this facility  to  give  you important   

information   about   this   module.   You   should   receive   e-mail notification of new 

announcements placed on myUnisa. 

 
• Schedule: This tool gives you access to important dates and details about events, such as 

examination dates and deadlines for your assignments. You will need this information to help you 

manage your time and plan your own schedule. 

 
• Course  contact: If  you  want  to  send  me  emails  in  connection  with  this module, use this 

tool to communicate with me. 

 
• Additional resources: This tool allows you to access any additional learning support material 

that might help you in your studies for this module. I will send an email alert or announcement 

to inform you if I add anything to this folder. 

 
• Discussions: This  tool  allows  us  to  hold  discussions  as  if  we  were  in  a contact setting, 

and I hope that this will give you clarity on many of the issues  that  students  tend  to  

struggle  with. There will also be a forum for students, where you can discuss issues among 

yourselves, or just support one another. 

 
• Assignments: This tool allows you to submit your assignments electronically, and to monitor your 

results. If you can, please submit your assignments via myUnisa. If you do not know how to do 

this, consult Tutorial Letter 101. 

 
• Learning units: The learning units are your main learning resource for this module, and 

contain the content and learning activities that you need to work through to achieve the module 

outcomes. 
 
 

0.8.2 myUnisa etiquette 

 

myUnisa  is  the  university's  online  platform,  where  lectures  and  students  meet, interact and participate 

in an ongoing process of learning and teaching. When interacting online, always remember to be mindful 

of and respectful towards your fellow students and your lecturers. The rules of polite behaviour on the 

internet are referred to as netiquette – a term that means “online manners”. 

 
You can access the web sites below to learn more about netiquette. 

 

• http://networketiquette.net/ 

 

• http://www.studygs.net/netiquette.htm 

 

• http://www.carnegiecyberacademy.com/facultyPages/communication/netique tte.html 

http://networketiquette.net/
http://www.studygs.net/netiquette.htm
http://www.carnegiecyberacademy.com/facultyPages/communication/netiquette.html
http://www.carnegiecyberacademy.com/facultyPages/communication/netiquette.html
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Please observe the rules of netiquette during your normal, everyday online communications with 

colleagues, lecturers, and friends. In particular, remember to be courteous to your fellow students when 

using the Discussions tool. 
 
 

0.8.3 Activity 0.1:  Introduce yourself 

 

At this point, I would like you to do an activity called an ‘ice breaker’. 

 
What is an Ice Breaker? 

 
The Ice Breaker serves a number of purposes. It will help you to get to: 

 

• learn the myUnisa online environment 

• meet and connect with your fellow students 

 
To do the activity, click on the ‘Discussions’ tool on the left-hand side of the section. From here, click 

on the forum ‘Module-related discussions’, and then on the topic 

‘Introducing yourself’. 

 
Once inside the topic, post a short entry in which you: 

 
• tell us who you are and where you live; 

• what degree you are enrolled for, why you chose to study it; 

• share what the study area of nutrition means to you and what you hope to learn from this 

module. 

 
Also respond to at least one posting by one of your fellow students. 
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0.9 Assessment in this module 

 
Your work in this module will be assessed by the following: 

 
 

 

Summary of how your final mark will be calculated 
 

 

Formative assessment: 
Assignment 01 (10% of year mark) 

Assignment 02 (90% of year mark) Year mark (30% of final mark) 

 
 

 

Final mark 
 
 

Summative assessment:                                Exam mark (70% of final mark) 

 
 
 
 

 
Please consult Tutorial Letter 101 for details about the assessment plan for this module. Make sure to 

read the following information in the tutorial letter: 

 
• How your assignment and examination marks will be calculated 

• The due dates and unique numbers of your assignments 

• How you should submit your assignments 

• Examination periods, admission and marks 

 
Remember: all of the assignment questions are provided in Tutorial letter 101.  Therefore, it is of utmost 

importance that you do refer to your Tutorial Letter 101 if you want to complete this module successfully. 

 
Remember that while Tutorial Letter 101 will be sent to you, you can also access an electronic version by 

using the link on this page, or else going to the folder Additional Resources and the subfolder ‘Tutorial 

matter’. 

 
Good luck and enjoy the course! 
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Theme 1: The characteristics, physiological processes and functions of the essential 

nutrients 
 
 

This theme will address the characteristics, physiological processes & functions of the essential nutrients, 

which include: 
 

Unit 1:  Water and fat soluble vitamins  

Unit 2:  Major and minor minerals and 

Unit 3: Water 

 
0.1 Introduction and overview 

 

We know that the energy-yielding nutrients: carbohydrates, proteins and lipids (fat) play important roles in 

the body.   But, the absence and/or the presence of vitamins, minerals and water attest to the power 

these essential nutrients hold in maintaining nutritional health.  It is very important to know the role which 

essential nutrients (vitamins, minerals and water) play in the body and in theme 1 you will learn exactly that.  

Essential nutrients not only have their own set of functions in the human body, but also participate in 

thousands of activities, mechanisms and processes in the body.  It is important to note that the focus of this 

theme is to learn about the physiological characteristics of these essential nutrients along with their 

functions in the human body. 

 

 

The holistic overview of the contents of this module was illustrated in the introductory section of this study 

guide.   Theme 1 will address the first question that arises when one thinks about what the outcomes of 

this module are, namely:  “What makes essential nutrients different from other nutrients and why do they 

need to be consumed?”  From Figure 0.1 below, you will see that Theme 1 is divided into three learning 

units, each addressing the characteristics, physiological processes and functions of each of the essential 

nutrients (vitamins, minerals and water), respectively. 
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Figure 0.1:  An overview of the structure of Theme 1 
 
 
0.2 Required and further reading for Theme 1 

 
You will need to refer to certain sections of the following chapters in your prescribed textbook, when 

working through the content of Theme 1: 

 
• Chapter 10: The water-soluble vitamins: B vitamins and Vitamin C.  

• Highlight 10: Vitamin and Mineral Supplements. 

• Chapter 11: The Fat-soluble vitamins: A, D, E and K.  

• Chapter 12: Water and the major minerals. 

• Chapter 13: The Trace Minerals. 

 
You can also refer to the following websites if you wish to obtain more information on some of these 

aspects: 

 
• http://www.fao.org/docrep/x5738e/x5738e07.htm#2. fat soluble vitamins 

• http://www.fao.org/docrep/x5738e/x5738e07.htm#1. water soluble vitamins 

• http://highered.mcgraw-hill.com/sites/dl/free/0073402540/948202/3.pdf 

• http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html 

• http://books.google.co.za/books?hl=en&lr=&id=D3BT- 

yqa9pAC&oi=fnd&pg=PP1&dq=characteristics,+physiological+processes+%26+functio 

ns+of+water+and+fat+soluble+vitamins&ots=1AW 2c-Koi6&sig=QrAOUW qpI3fbRDc- 

sJv2V6pF1wY#v=onepage&q&f=false 

http://www.fao.org/docrep/x5738e/x5738e07.htm#2
http://www.fao.org/docrep/x5738e/x5738e07.htm#1
http://highered.mcgraw-hill.com/sites/dl/free/0073402540/948202/3.pdf
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
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Unit 1: Physiological aspects and functions of the water- and fat-soluble vitamins 

 

1.1 Introduction and overview 

 
 

Image obtained from:  

http://commons.wikimedia.org/wiki/File:Healthy_foods_(1).jpg 

 
The term vitamin comes from the words  vita which means necessary for life and  amine referring 

to a nitrogen containing compound. 
 

Although vitamins are needed in very small amounts they are essential for a healthy life. As with 

fats, carbohydrates and proteins, vitamins are also complex organic compounds essential for growth, 

maintenance and the regulation of metabolic processes. However, vitamins are different to the 

energy-yielding nutrients in their structure, function and food contents. 
 

In the sections to follow we will discuss how vitamins are classified. We will also look at the 

characteristics of the different vitamins; the fundamentals of the absorption  as  well  as  other  

physiological  implications  (such  as  transport, storage, excretion and the interactions between 

the nutrients).  Later on in this unit you will learn more about the functions for each of the water- 

and fat-soluble vitamins. 

 

If you purchase the latest edition of the textbook, you may find that the pages in the study guide do 

not directly correlate to the pages in this latest edition of the textbook.  However, I am sure that you 

will find it easy to locate the relevant section, rather than the specific pages, in the newer textbook. 

 

1.2 

 

Required and further reading for unit 1 

 
For this learning unit, you need to familiarise yourself with the comprehensive overview on 

vitamins provided in your prescribed textbook. The discovery and development of knowledge about 

vitamins is very interesting, however it is not necessary for you to memorise any of the discovery, 

isolation or synthesis dates provided.  You should rather focus on the classifications and 

characteristics of the vitamins, the physiological processes involved and the functions of each of 

the vitamins, which will be discussed in Unit 1.    Other aspects which are also important to focus 

on include the dietary requirements of each of the vitamins (which will be discussed in unit 4) 

along with the health 

http://commons.wikimedia.org/wiki/File%3AHealthy_foods_(1).jpg
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related  conditions  associated  with  excess  and  deficiencies  of  each  of  the vitamins (unit 7), but 

which will be discussed in detail as part of theme 2 and 3, respectively. 
 

You  will  need  to  refer  to  certain  sections  of  the  following  chapters  in  your prescribed 

textbook 

 
• Chapter 10:  The Water-soluble vitamins:  B vitamins and Vitamin C  

• Highlight 10:  Vitamin and Mineral Supplements  

• Chapter 11: The Fat-soluble vitamins:  A, D, E and K  

If you purchase the latest edition of the textbook, you may find that the pages in the study guide do 
not directly correlate to the pages in this latest edition of the textbook.  However, I am sure that you 
will find it easy to locate the relevant section, rather than the specific pages, in the newer textbook. 

 
You can also refer to the following websites if you wish to obtain more information on some of the 

aspects: 

 
• http://www.fao.org/docrep/x5738e/x5738e07.htm#2. fat soluble vitamins 

• http://www.fao.org/docrep/x5738e/x5738e07.htm#1. water soluble vitamins 

• http://highered.mcgraw-hill.com/sites/dl/free/0073402540/948202/3.pdf 

• http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual- vitamin.html 

• http://books.google.co.za/books?hl=en&lr=&id=D3BT- 

yqa9pAC&oi=fnd&pg=PP1&dq=characteristics,+physiological+processes+ 

%26+functions+of+water+and+fat+soluble+vitamins&ots=1AW 2c- 

Koi6&sig=QrAOUWqpI3fbRDc-sJv2V6pF1wY#v=onepage&q&f=false 
 
 

1.3 Learning outcomes 

 

After studying this learning unit you should be able to: 

 
• differentiate between the water- and fat-soluble vitamins 

 
• correctly describe the characteristics of water and fat-soluble vitamins in general 

 
• correctly  describe  and  differentiate  between  the  unique  characteristics which each of the 

vitamins hold 
 

• discuss the physiological processes of the water and fat soluble vitamins within the body 
 

• define  and  describe  various  terms  or  concepts  such  as  antioxidant, bioavailability, 

coenzyme,: cell differentiation, coagulation, cofactor, free radicals, haemolysis, oxidative stress, 

precursor, redox reactions and solubility 
 

• Correctly identify and describe the functions of the water and fat soluble vitamins within 

the body. 
 
1.4 The general characteristics and classification of vitamins 

 

When we have a look at the characteristics of vitamins in general, we find that there is no single 

molecular characteristic that groups vitamins together and differentiates them form other nutrients, 

as is the case for the energy-yielding 

http://www.fao.org/docrep/x5738e/x5738e07.htm#2
http://www.fao.org/docrep/x5738e/x5738e07.htm#1
http://highered.mcgraw-hill.com/sites/dl/free/0073402540/948202/3.pdf
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
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nutrients (carbohydrates, proteins and lipids).   This means that vitamins are chemically distinct from 

one another and do not share   the same chemical structure. However, there are a few general 

biologically important characteristics that describe and further assist with the classification of the 

different vitamins. 

 

In the sections that follow, I first describe the general properties of water- soluble vitamins, 

and then those of fat-soluble vitamins. 

 

1.4.1 
General properties of water-soluble vitamins 

 
All of the water-soluble vitamins share the following properties: 

 
• Solubility.  This is the most important general characteristic of vitamins to take note of, 

as this property classifies the vitamins as either water- soluble vitamins or fat-soluble 

vitamins. 

 
All   water-soluble   vitamins   dissolve   in   water.   The   water-soluble vitamins are  

hydrophilic and are therefore soluble in polar solvents (such as water).The B 

Vitamins and Vitamin C are classified as water-soluble vitamins. 

 

 
• Absorption.  Vitamins often do not undergo any digestive process since they are simply 

absorbed in the intestine.     An interesting difference between the water-soluble and fat-

soluble vitamins is the way in which they are absorbed. The majority of water-soluble 

vitamins are absorbed and transported in a similar way: 

o The majority of water-soluble vitamins are absorbed in the small intestine; 

however some are absorbed in the stomach. 

o The   water-soluble   vitamins   are   directly   absorbed   into   the bloodstream 

and circulate freely in water filled parts of the body. Some are freely absorbed and 

others require an energy source and/or combination with another substance to 

facilitate absorption and transportation. 

o The  water-soluble  vitamins  are  directly  transported  from  the gastrointestinal 
tract to the liver. 

o Bioavailability is affected by a number of factors including:  health status, nutritional 

status, other nutrients or substances in food, use of medication and age. 

o Only small amounts  of  water-soluble  vitamins  are stored in the body and they 

must therefore regularly be included in the diet. 
 
 

• Toxicity.    The  overconsumption  of  water-soluble  vitamins  does  not generally lead to 

toxicity, since the body cannot store these vitamins and because the kidneys detect 

and remove even small excesses of water-soluble vitamins in the blood that flow through 

the kidneys, which are then excreted it in the urine. 
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• Stability.     water-soluble  vitamins  can  be  destroyed  by  unsuitable storage methods 

or heat and some of these vitamins can even be affected by acidity (McGuire & Beerman, 

2013: 151-152) 
 
 

• Role in energy metabolism. Even though water-soluble vitamins do not yield usable 

energy when broken down; they assist the enzymes that release energy from 

carbohydrates, fats, and proteins. 
 

Next, the biologically important characteristics of the fat-soluble vitamins. 

 

1.4.2 
General properties of fat-soluble vitamins 

 
On page 337 of your prescribed textbook, you are introduced to the fat-soluble vitamins, which 

include vitamin A, D, E and K. 
 

Because  the  vitamins  A,  D,  E  and  K  are  soluble  in  fat  they share some common 

characteristics with lipids regarding their absorption and metabolism in the body. These are as 

follows: 
 

• The fat-soluble vitamins are  hydrophobic and are therefore soluble in non-polar solvents 

(such as fats). 

 

• Absorption.    Factors  that  decrease  fat  absorption  also  decrease  the absorption  of  fat-

soluble  vitamins,  and  these  vitamins  are  composed entirely of the elements carbon, 

hydrogen and oxygen. 

 

Fat-soluble vitamins are absorbed into the lymph system from the small intestines in the 

presence of other fatty substances such as dietary lipids and bile 

 

• Transport.  Fat-soluble  vitamins  are  circulated  away  from  the  small intestine  into  

the  lymph  via   chylomicrons,     after  which  they  are eventually  circulated  to  the  

blood  as  part  of  lipoproteins  or  transport proteins 

 

• Biological  activity.  Some  fat-soluble  vitamins  are  more  biologically active than others. 

 
• Storage. Fat-soluble vitamins are stored in fatty tissues and the liver until needed,  however,  

since they tend to remain in fat,  storage toxicity of these vitamins are more likely to 

occur when they are consumed in excessive amounts. 

 

Because they are stored in the body deficiency symptoms are slower to develop. 

 

Now try to complete activity 1.1, provided in the next section, to test your level of understanding of 

the general characteristics of the various vitamins. 
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1.4.3 Activity 1.1:  Differentiating between water- and fat-soluble vitamins 

 
Time: 15 minutes 

 
What you should do:  Refer to the “In Summary” box on pages 296 to 298 in your prescribed textbook, 

which compares the important differences between water and fat-soluble vitamins in terms of the way 

they are absorbed, transported, stored and excreted from the body. 

 
Now make notes on these facts that you have learned, by making use of the digestive system 

diagram provided below.  You can also obtain this diagram from the Additional resources tool on 

myUnisa. 

 

 
 

Image obtained from: 
http://commons.wikimedia.org/wiki/File:Digestive_system_diagram_en.svg?uselang=en-gb 

 
 

1.4.4 Feedback 

 
Make sure that you have read up on the other general characteristics/ aspects of vitamins such 

as  bioavailability, precursors and vitamins’  organic nature on page 296-298 of your prescribed 

textbook. 

 

Now that you have a general idea of the differences between water and fat- soluble vitamins, along 

with some of the general characteristics of the water and fat-soluble vitamins, we are going to look 

at more specific and unique characteristics of each of the water and fat-soluble vitamins. 

http://commons.wikimedia.org/wiki/File%3ADigestive_system_diagram_en.svg?uselang=en-gb
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We will first look at the unique characteristics of each of the water-soluble vitamins. 
 
 
 

1.5 
The unique characteristics of each of the water-soluble vitamins 

 
Figure 1.1 summarises the unique characteristics of each of the water-soluble vitamins in the form 

of a diagram.  You can also read through the introductory paragraphs to each of the water-

soluble vitamins, as provided in your prescribed textbook from page 298 to 327. 



 
  NUT1602/001/4/2017 

 

 

 
 

Figure 1.1:  A summary of the unique characteristics for each of the water-soluble vitamins 
 
 
 

30 
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Once you feel that you are familiar with the unique characteristics of each of the water-

soluble vitamins, try to complete the  activity provided in  the  next  section. Activity 1.2 will 

address the unique characteristics of each of the fat-soluble vitamins. 

1.5.1 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.5.2 

Activity 1.2: The unique characteristics of the fat soluble vitamins 

 
Time:  40 minutes 

 
What you should do: Read through the introductory paragraph to each of the fat- soluble 

vitamins, as discussed from pages 337 to 354 in your prescribed book, and summarise the unique 

characteristics for each of the fat-soluble vitamins.  Hint:  make use of a mind map or a table or 

any other creative way to summarise these aspects. If you do this activity well, you can use your 

summary to prepare for assignments and the examination. 
 
 

Feedback: 

 
I am sure that you have learned something new while you were summarising the unique 

characteristics of each of the fat-soluble vitamins.  In order for you to make use of this   

 
 
 
 
 
 
 

1.6 

summary for assessment preparation purposes, it is important that you know whether you are 

on the right track. Therefore, the following sections will discuss the most important  aspects  

regarding  the  unique  characteristics  for  each  of  the  fat-soluble vitamins which you should 

have included in your summary. 
 
 

The unique characteristics of the fat-soluble vitamins 

 

The sections to follow address the most important aspects regarding the unique characteristics 

for each of the fat-soluble vitamins: A, D, E and K.  Please remember to refer to your prescribed 

textbook while working through the online learning units, studying and preparing for 

assessments.  For this section, you can read through the introductory paragraphs to each of 

the fat-soluble vitamins, as provided in your prescribed textbook from page 2337-352. 

 
 

1.6.1 Vitamin A 

 
The Vitamin A family consists of different compounds, namely the retinoids and the 

carotenoids but their structures are similar. 
 

• Carotenoids: 
 

There are two types of carotenoids i.e. pro-vitamin A carotenoid and non- provitamin 

A carotenoids.     As the names may suggest pro-vitamin A carotenoids are 

carotonoids which can be converted to vitamin A (an example beta-carotene).     Non-

provitamin A carotenoids are just the opposite  in  that  the  carotenoids  cannot  be  

converted  to  vitamin  A  (an example is lycopene). 

 

 

• Retinoids: 
 

On the other hand the retinoids have three forms: retinol, retinal and retinoic acid.   

Retinal can be synthesised in the body from retinol and vice versa, however, retinoic 

acid can only be synthesised from retinal, as illustrated in Figure 1.2 below. 
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Figure 1.2:  How vitamin A is synthesised in the body (taken from McGuire & Beerman, 

2013: 168) 

 

 
Vitamin A compounds are relatively stable in food and it was reported that cooking and some 

processed methods may in fact increase the bioavailability of some carotenoids (such as beta-

carotene) as it weakens the cell walls of vegetables and makes the absorption of these 

carotenoids more efficient. Furthermore, the presence of fat in the diet promotes vitamin A 

absorption to the lymph system from where it eventually arrives at the liver, which stores most 

of the vitamin A. 

 

 

When the body wants to use vitamin A, special transport proteins called retinol- bonding 

proteins (RBP) pick up vitamin A from the liver and transports it to the blood.   The cells 

that use vitamin A also have specific protein receptors and the action of vitamin A in the cell 

is dependent on the receptor of the cell (Rolfes et al, 2012: 338). 

 

 

Now that you know more about the unique characteristics of vitamin A, we will move on to the 

most important aspects on vitamin D. 
 
 

1.6.2 
Vitamin D 

 
The body can synthesise it and therefore vitamin D different from all the other nutrients. 

Consequently, vitamin D is not an essential nutrient.  However, if individual is not able to synthesise 

vitamin D, it is considered to be conditionally essential.  Vitamin D is also considered to be a 

pro-hormone in addition to being a nutrient (McGuire & Beerman, 

2013:172). 

 

Vitamin D comes in two forms: 

• Ergocalciferol (vitamin D 2 ) is the most important form and is a plant version of vitamin 

D.  Ergocalciferol (vitamin D2 )  is  formed when  ergosterol (found  in 
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plants), is exposed to ultraviolet light (sunlight). 

• Cholecalciferol (vitamin D3 ) is the form of vitamin D that is animal in origin and is also the 

form of vitamin D that is synthesised in the body. 

 
Figure 1.3 below illustrates the two steps involved in the synthesis of vitamin D in the body. 

 

 
 

Fiigure 1.3:  The synthesis of Cholecalciferol (vitamin D 3 ) in the skin (taken from 

McGuire & Beerman, 2013: 174) 

 
There are many factors (environmental, genetic, lifestyle etc.) that influence the amount of vitamin 

D the body produces.  For instance, people with darker skin may need up to three times more 

sunlight exposure than people with lighter skin.  Also, people living in regions where it is often 

cloudy, most likely need more sunlight exposure in order to produce enough vitamin D3 (McGuire 

& Beerman, 2013:174). 

 
 

 

In order for vitamin D3  to be used in the body, it first needs to be further metabolised by way of a 

two-step process which takes place in the liver and the kidneys, as illustrated in Figure 1.4 below. 
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Figure 1.4:     The activation of vitamin D in the body (taken from McGuire & Beerman, 2013: 

175) 

 
Remember to also study the introductory paragraph to vitamin D in your prescribed textbook 

on page 345.  The following section will address the unique characteristics for vitamin E and K, 

respectively. 

 
 

1.6.3 Vitamin E & K 

 
 

Alpha-tocopherol is the name sometimes used to describe vitamin E. Four forms of 
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vitamin E have been identified: alpha-, beta-, gamma-and delta tocopherol. Usually only the 

alpha form is mentioned since it accounts for about 80% of the total activity of vitamin E. 
 
 
 

Vitamin E is stored in tissues throughout the body and is slowly used. This fact, together with the 

common availability of vitamin E in food, may explain why deficiencies are not seen, as discussed 

in Unit 4. The vitamin E content of food can be preserved by limiting exposure to food preparations 

(heat), processing and storage, since Vitamin E is easily destroyed in such conditions. 

 

Like other fat-soluble vitamins, vitamin K is a group of substances rather than a single entity. 

Vitamin K refers to three compounds that have the same functions and structure. Phylloquinone is 

a form of vitamin K that is found in plant based foods and in some vitamin K supplements and 

is often given to infants at birth.  Another form of vitamin K is named menaguinone which is produced 

by intestinal bacteria, but is not synthesised in adequate amounts to have health benefits. The third 

form of vitamin K is called menadione, which is only produced commercially and is almost twice 

as biologically active as the natural forms of vitamin K.   Vitamin K is also easily destroyed by 

the exposure to excessive light and/or heat, as is the case with many of the other vitamins (McGuire 

& Beerman, 2013: 178). 

 
 

If you have made a more comprehensive summary (as part of activity 1.2) compared to the 

aforementioned characteristics, good for you.  However, if your summary is missing some of the 

unique characteristics that have been highlighted here, please add them to your summary to ensure 

that it is complete. 

 
 
 

Now that you know the unique characteristics of all of the vitamins, we can have a look at the 

functions of vitamins in the human body. 
 
 
1.7 The functions of the water and fat soluble vitamins within the body 

 
Up to now you have learned that some vitamins exist in several related chemical forms, some 

of which may not be biologically active. It is in fact the enzymes that convert the inactive 

vitamin into the required active form. The inactive vitamin is known as a vitamin precursor or 

pro-vitamin (Rolfes et al, 2012: 296). 
 

Most vitamins function as  coenzymes. A coenzyme fits onto a specific area of a certain inactive 

protein called an apo enzyme. Together the coenzyme and apo enzyme form the active enzyme 

called a holo enzym e. 
 
 
1.7.1 Activity 1.3: Actions in which thiamine is needed 

 
Time: 15 minutes 

 
What you should do:   In your prescribed textbook on page 299-301, the functions of thiamine 

are discussed.  Study Figure 10-2 on page 299 and make notes on the actions in which thiamine is 

needed. 
 
 
1.7.2 Feedback: 

 
Figure 10-2: “Coenzyme Action” on page 299 which gives a graphical summary of the 
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metabolic pathways in which thiamine pyrophosphate (TPP) functions as a coenzyme. Thiamine 

is the vitamin part of this coenzyme. 

 
In the sections to follow you will soon discover that many of the other B-vitamins also form  an 

integral part of  coenzymes, just like thiamine does.    You can refer to the following figures in 

your prescribed textbook, which also illustrates specific vitamins’ co- enzymatic roles respectively: 

 
• Figure 10-5: “Riblofavin Coenzyme, Accepting and Donating Hydrogens” 

on page 302 

• Figure 10-10: “Folate’s Absorption and Activation” on page 310 

 
Although each of the B-complex vitamins performs specific metabolic functions, the functions of the 

B-complex vitamins are interrelated. Read through pages 298 to 321 in your prescribed textbook 

regarding the  functions of each of the B vitamins. You should learn the content of table 1.1 

(provided on the next section) for all assessment purposes (assignments and examinations).  It 

would be a good idea to develop similar summaries regarding other important concepts for the other 

essential nutrients, which will be discussed throughout this module in the other themes and units as 

well. 

 

1.7.3 
The main functions of the B-vitamins 

 
The most important functions of the B-vitamins are summarised in the table provided below. 

 

Table 1.1: Summary of the main functions of the B-vitamins  
B-Vitamin 

(other 

names) 

Chief Functions in the body 

Thiamine 

(Vitamin B1 ) 

• Part of  coenzyme TPP (thiamine pyrophosphate) which assists in 

o the energy metabolism 

o in the synthesis of DNA, RNA and triglycerides (McGuire & 
Beerman, 2013: 152) 

• Involved in ATP production (McGuire & Beerman, 2013: 152) 

• Maintains normal appetite (Roth, 2014: 126). 

• It  promotes  effective  functioning  of  the  nervous  system  and 

digestive tract. 

• Thiamine plays a significant role in converting glucose to ribose which 

is part of the cell nucleus. 

Riboflavin 

(Vitamin B2 ) 

• Part of coenzymes FMN (flavin mononucleotide) and FAD (flavin adenine 

dinucleotide) which are very important in the oxidation- reduction 

processes (also referred to redox reactions) in cells in order for ATP 

production to occur so that energy can be released from the energy 

yielding nutrients (fats, carbohydrates and proteins). 

• It is necessary to convert vitamin A and folate to their active forms 

(McGuire & Beerman, 2013: 155) 

• To  synthesise niacin  from  the  amino  acid  tryptophan to  form vitamins 

B6 and K (McGuire & Beerman, 2013: 155). 

• Vital to the metabolism of numerous neurotransmitters (McGuire 

& Beerman, 2013: 155). 
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 • Involved  in  reactions  that  protect  biological  membranes from 

oxidative damage (McGuire & Beerman, 2013: 155). 

Niacin 

(Vitamin B3 ) 

• Part of  coenzymes NAD (nicotinamide adenine dinucleotide) and 

NADP (its phosphate form) which are critical to 

  redox reactions related to energy metabolism (McGuire & 

Beerman, 2013: 156) 

  the synthesis of cholesterol, fatty acids, steroid hormones and 

DNA (McGuire & Beerman, 2013: 156) 

  the  metabolism  of  vitamin  C  and  folate  (McGuire  & 

Beerman, 2013: 156) 

  ensure the use of glucose by the brain, to protect against 

neurological degeneration 

Biotin • Part    of     a     coenzyme    plays    a    role    in    fatty    acid synthesis,  

gluconeogenesis as well as the breakdown of certain fatty acids and 

amino acids. 

• Part of a  coenzyme that carries activated carbon dioxide used in energy 

metabolism 

• Involved  in  gene  expression,  cell  growth  and  development 

(McGuire and Beerman, 2013: 160) 

Pantothenic 

Acid 

(vitamin B 5 ) 

• Part of  coenzyme A (CoA), used in the metabolism of glucose, amino 

acids and fatty acids as well as the production of ATP (McGuire & 

Beerman, 2013: 158) 

• Critical for the synthesis of heme, hemoglobin, cholesterol, bile, 

phospholipids, fatty  acids,  neurotransmitters, steroid  hormones and 

some of the reproductive hormones (McGuire & Beerman, 

2013: 158) 

Vitamin B6 

(Pyridoxine, 

Pyridoxal, 

pyridoxamine) 

• Part   of   coenzymes  PLP   (pyridoxal  phosphate)  and   PMP 

(pyridoxamine phosphate) used in 

o amino acid (synthesising nonessential amino acids  from 

essential amino acids) and fatty acid metabolism 

o the  conversion  of  tryptophan  to  niacin  and/or  to  the 

neurotransmitter serotonin 

o the synthesis of heme, nucleic acids (DNA and RNA) and 
lecithin (a phospholipid) 

• Influences cognitive performance, immune function and steroid 

hormone activity 

Choline (a 

non-B 

vitamin) 

• Needed for the synthesis of the neurotransmitter acetylcholine and 

the phospholipid lecithin 

 
1.7.4 The interaction between certain B-vitamins 

 
Often, a function of one vitamin depends on the presence of another, such as the interdependence 

of folate and vitamin B12   as the activation of vitamin B12   and folate depend on each other.  

Therefore, their functions are summarised together in Table 1.2. However,  it  is  very  important  

that  you  also  study  the  section  regarding  folate’s absorption, activation and relationship with 

vitamin B12  on page 310 (Figure 10-10) of your prescribed textbook. Figure 1.5 below illustrates 

the role of Folate and Vitamin B12 
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in the conversion of homocysteine to methionine. 

 

 
 

Figure 1.5:  The role of Folate and Vitamin B 12  in the conversion of homocysteine to 

methionine (taken from McGuire & Beerman, 2013: 163) 

 
 

 

Table 1.2:  A summary of the main functions of folate and vitamin B12 

 

B-Vitamin 

(other names) 

Chief Functions in the body 

Folate      (folic 

acid, folacinm 

pteroylglutamic 

acid, 

vitamin B9 ) 

• Part of coenzymes  THF (tetrahydrofolate) and DHF 

(dihydrofolate) important for: 

o DNA and RNA synthesis and therefore important in new cell 

formation, growth, maintenance and repair 

o amino acid metabolism and inter-conversions including the 

catabolism of histidine to glutamic acid, inter-conversion of serine 

and glycine, and conversion of homocysteine to methionine. The 

conversion of homocysteine to methionine serves as a major source 

of methionine. 

• vital during pregnancy for its role in the neural tube formation, which 

develops into the spinal cord and the brain 

o Prevention of neural tube defects (NTDs) in preborn babies. 

Vitamin B12 

(cobalamin) 

• Part of coenzymes  methyl-cobalamin and deoxy- 

adenosylcobalamin used in new cell synthesis 

• Is  a  cofactor  for  two  enzymes  to  aid  folate  in  amino  acid 

metabolism 
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• Helps to maintain and  protect nerve fibres and  promote their normal 

growth 

• Essential for normal blood formation and neurological function 
 
 
 

 
You  have now learned that  there exists an  interaction/interdependence/ relationship between 

certain nutrients such as for folate and vitamin B12 .   However, the impressive ways in which 

vitamins work individually are often described, as if it were simple to disentangle their many 

actions in the body.  But, more often than not it is difficult to tell which one of the vitamins (or any 

of the other essential nutrients for that matter) is truly responsible for a given effect.  It is therefore 

very important to understand that nutrients are interdependent, because they affect one another’s 

absorption, metabolism and excretion resulting in an apparent deficiency of one that may in 

actual fact reflect a deficiency or abnormality in the action of another, as will be discussed in Unit 4. 
 
 
1.7.4.1 Activity 1.4: B-vitamin relationships in the body. 

 
Time: 15 minutes 

 
What you should do:  You know about the interdependence of vitamin B12  and folate. Now, think 

of (and write down) other examples of vitamin relationships that can occur, based on the information 

you have learned up to now. 
 
 
1.7.4.2 Feedback: 

 
A couple of example of B vitamin relationships that you could have thought of was how folate 

assists in thiamine absorption.  This means that if one has a folate deficiency it can result in a 

thiamine deficiency and even of one then addresses the thiamine deficiency it would not be 

successfully treated and resolved until the folate deficiency is also addressed. Another example is 

how vitamin C can increase thiamine bioavailability. In another case, the enzymes involved in the 

metabolism of many other nutrients, including vitamin B 6 , folate, niacin and vitamin K require 

riboflavin. 

 
 

 

You should also make sure that you have studied the section on the “B vitamins in concert” in 

your prescribed textbook on pages 318 to 321.  Also study Figure 10-14 on page 319 of your 

prescribed textbook, which illustrates the metabolic pathways involving the B vitamins, to help you 

get a holistic overview of how the B vitamins are interlinked and interdependent to one another. 

 
 

 

The next section will discuss the functions that vitamin C fulfils in the body. 
 
 
1.7.5 Vitamin C 

 
The last water-soluble vitamin that we need to discuss in terms of its functions in the body is 

vitamin C.      Your prescribed textbook (pages 321 to 327) gives a comprehensive overview of 

vitamin C that you have to study for the purpose of this module. Remember that even though 

the development of knowledge about vitamin C is very interesting, you need not memorise any 

of the discovery information. For this section, you need to pay special attention to the functions 

of vitamin C.   In the next section the functions of vitamin C in the body will be studied in greater 

detail. 
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1.7.5.1 The main functions of Vitamin C 

Most nutrition scientists believe that the taking of large amounts of vitamin C has no extra 

benefits, except to alleviate a deficiency or during periods of unusual physical stress such as 

recovery from an illness or surgery.  The property that distinguishes Vitamin C from the other 

water soluble vitamins is its  antioxidant properties, but 

unlike the B-vitamins, vitamin C is not a  coenzyme. 
 
 

Due  to  its  antioxidant  properties  Vitamin  C  is  involved  in  a  number  of  redox 

reactions as it easily donates and accepts electrons. 
 
 

• The  antioxidant function of vitamin C protects cells against free radicals, which are 

known to be highly unstable and reactive (McGuire & Beerman, 

2013:  166). Figure  10-16  on  page  322  of  your  prescribed  textbook, 

illustrates how vitamin C can accept electrons to become reactivated after donating 

electrons in order to stop any free radical damage that may occur. 

• Vitamins C’s antioxidant function plays a role in preventing diseases since it protects 

against oxidative stress of tissues.   Furthermore, it protects iron from oxidation and 

in this way enhances the absorption of iron. 

• Vitamin C also serves as a cofactor in collagen formation and maintenance as well 

as other reactions. Collagen is a protein that is an important component of the 

intracellular material needed to keep tissues firmly bound together.   Collagen is the 

scar tissue that heals wounds; the reinforcing structure that mends fractures; and the 

supporting material of capillaries that prevents bruises.  It is also referred to as the 

cementing substance between cells. 

• Vitamin C is needed for the formation of bone matrix and tooth dentine.  This is related 

to its function of collagen formation. W hen collagen formation is limited, bone matrix 

and tooth dentine are limited in their capacity to hold calcium and phosphorus. 

Collagen also helps to maintain normal elasticity and strength of blood vessels; 

influences the formation of haemoglobin, absorption of iron from the intestine and the 

deposition of iron in the liver. 

• Vitamin C acts as a cofactor in the synthesis of other compounds such as hormones 

(specifically thyroxin). 

• Vitamin C assists in the hydroxylation of carnitine, which is a compound that transports 

long chain fatty acids across the inner membrane of the mitochondria in cells. 

• Vitamin C also participates in the conversion of the amino acids:  tryptophan and 

tyrosine to the neurotransmitters: serotonin and norepinephrine (Rolfes et al, 2012: 

323). 
 

It has been hypothesised that an increased intake of vitamin C may decrease one’s risk for 

certain disease such as common colds, heart disease, cancer and cataracts. However,  clinical  

intervention  studies  have  not  consistently  indicated  such  a protective effect of vitamin 

C.   There is growing evidence which report that high doses of vitamin C are beneficial to the 

immune system (McGuire & Beerman, 2013: 

167; Esposito et al, 2007).   Furthermore, vitamin C has a conserving effect on the 

vitamins A, B and E. 
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1.8 The functions of the fat-soluble vitamins 

You are now knowledgeable about the functions of the water-soluble vitamins. Let us now look 

at the functions of each of the fat-soluble vitamins in the body.  The first fat- soluble vitamin that 

we will discuss is vitamin A and beta-carotene. You should study the relevant sections on pages 

338-340 of your prescribed textbook as well. 

 
 

1.8.1 The functions of vitamin A 

The functions of vitamin A are fully explained in your prescribed textbook on pages 

338-340, which you have to study. You will find that the discussion for vitamin A function and 

metabolism is in greater depth than for the other nutrients, in order to sensitise you to the 

complexity of cellular metabolism. You should also study the figures that graphically illustrate 

and explain some of the important concepts, such as in Figure11-3 on page 339 of your 

prescribed textbook where the functions of vitamin A in vision are summarised. 

The three main functions of vitamin A are as follows:: 
 

• Promote vision.  In short, vitamin A is necessary for proper adaptation of the eye  to  

change  soft  light  from  bright  to  dark  by  restoring  the  chemical rhodopsin in the 

retina from another chemical retinal. 

 
• Participate  in  protein  synthesis  and  cell  differentiation and  by  doing  so maintaining 

the health of epithelial tissues and skin. 

 

 
• Play a role in cell differentiation, as it activates selected genes, which then prompts 

cells to make specific protein which allow the cells to become specialised and functional 

(McGuire & Beerman, 2103: 174). 

 
• Protect and maintain the structural integrity and effectiveness of the epithelial tissues 

that include the skin and the mucous membranes (which lines the inside of the body). 

 
• It is needed for the formation of m ycopolysaccharide, a carbohydrate present in mucous.           

If vitamin A is not present, keratin replaces the mycopolysaccharide and makes the skin 

rough and dry. Mycopolysaccharide is needed in tears to keep the cornea of the eye 

healthy. In the intestines, healthy mucous membranes are needed to keep infectious 

bacteria from entering the body. 

 

 
• Support reproduction and growth.  Vitamin A is required for normal growth in children 

and  has  a  particular role  in  the  bone  remodelling phenomenon (Rolfes et al, 2012: 

340). 

 
• Vitamin  A  is  also  necessary  for  reproduction,  where  it  supports  foetal 

development in pregnant woman and where retinol plays a part in sperm 

development in men 
 
 
 

Furthermore, some of the beta-carotene is converted to active vitamin A in the body, of which 

some beta-carotene may act as an  antioxidant to protect the body against diseases such as 

cancer. 
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You have now only learned about the functions of one of the fat-soluble vitamins. Let us now 

have a look at the functions of vitamin D. 

 

 

1.8.2 The functions of Vitamin D 

The functions of vitamin D are fully explained in you prescribed textbook on page 

345-346 which you have to study. The two main functions of vitamin D are to regulate blood 

calcium concentrations (Figure 1.6) and bone health by contributing to the synthesis and 

maintenance of bone by promoting the absorption of calcium and phosphorus  in  the  intestine.  

It  also  promotes  the  mineralisation  of  bones  and cartilage. 

 
 

These functions are dependent on the activation of vitamin D and therefore it is important that 

you refer back to Figure 1.4, in Section 1.6 of Learning Unit 1, again. 
 
 

It is important to take note of the concepts addressed in figure 1.6 below in order to fully 

understand how “vitamin D” regulates the calcium concentration in the blood. 
 

 

 
 

Figure  1.6: the  regulation  of  blood  calcium  concentrations  (taken  from 

McGuire & Beerman, 2013: 176) 
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Vitamin D has many other functions as well including its role in blood pressure regulation, 

nerve function and muscle contractions (McGuire &  Beerman, 2013: 

174).  Furthermore, vitamin D is also needed for  cell differentiation and maturation 

as it activates selected genes, which then prompts cells to make specific proteins which 

allow the cells to become specialised and functional (McGuire & Beerman, 

2103: 174). 
 
 

1.8.3 The functions of vitamin E 

Among the general public, vitamin E is probably the best known of the fat-soluble vitamins. 

This is because of its action as an  antioxidant and its role in defending the body against the 

adverse effects of free radicals. It stops the chain reaction of free radicals producing more 

free radicals.   This not only prevents the cells and their membranes from destruction which 

can lead to  haemolysis. It also prevents poly unsaturated fatty acids (PUFAs), other lipids 

and related compounds (such as vitamin A) from being oxidised. 

 
 

Also read through the discussion on the functions of vitamin E in your prescribed textbook 

on page 350. 

 
 

1.8.4 The functions of vitamin K 

Vitamin  K  is  essential  to  normal  blood  coagulation. Vitamin  K  functions  as  a coenzyme 

during the synthesis of the biologically active form of a number of proteins involved in blood 

coagulation and bone metabolism. W ithout vitamin K, the bones produce an abnormal protein 

that cannot bind to the minerals that normally form bones. It is required for the formation of 

four protein substances needed in blood coagulation known as K-dependent clotting factors. 

The one present in the highest concentration in blood plasma is prothrombin. Prothrombin is 

converted to thrombin, which then converts fibrinogen in the blood to fibrin, the key substance 

in blood clotting.    Refer to figure 11-12 on page 352 of your prescribed textbook which illustrates 

the blood clotting process.  Vitamin K also plays an important role in the synthesis of the 

proteins which contribute to the formation of bone and teeth. 
 
1.8.5 Activity 1.5: Learning the meaning of new words 

 
Time: 30 minutes 

 
What you should do:  make a list of all the new words that you have encountered and learned 

throughout this learning unit and look up the meaning of these words.   Make sure that you are 

able to make sense of the words in the particular context in which they are used. 
 
 
1.8.6 Feedback 

 
I am sure that most of the new words that you have listed are the physiological terms. There are 

many places where one can find the definitions of such physiological terms, such as the glossary 

of your prescribed textbook and medical dictionaries.  Some of the definitions you might even find in 

an ordinary dictionary. 

 
You have also received a Tutorial Letter 302 in your study pack, in which qualification terminology 

and/or definitions of concepts are provided in four different languages (English, Afrikaans, Sepedi 

and Zulu) to enable you to better understand the specific terminology or definitions used.  Some 

of the new words you have listed are addressed 
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in the Tutorial Letter 302, from pages 59-78.   Another source which you can refer to when 

coming across new words is the “Glossary” tool on the left had panel of this module  site.    

There  you  will  find  the  definitions  of  all  the  words  that  have  been highlighted within the text 

throughout each of the learning units.  The words listed in this tool are particularly important to take 

note of and should be studied for all assessment purposes. 
 
 
1.9 Critical thinking 

 
In this learning unit you have learned how to differentiate between the water- and fat- soluble 

vitamins by describing the general as well as the unique characteristics of water and fat-soluble 

vitamins.  You are also now well equipped to discuss the physiological processes and functions of 

the water and fat soluble vitamins within the body.  Have you realised how much you have 

broadened your vocabulary while studying this learning unit?  You have learned the definitions 

and concepts for terms such as: antioxidant, bioavailability, coenzym e,   cell   differentiation,  

coagulation,  cofactor,  free   radicals, haemolysis, oxidative stress, precursor, redox reactions and 

solubility. 

 
After learning so many new facts, it is always valuable to revise the information that you have 

learned.  Click on the “Self-assessment” tool on the left hand panel of this module site. There you 

will find some revision questions on learning unit 1, which you can answer in order to test your 

level of knowledge which you have gained from this learning unit. 

 
Remember that the goal of this activity is to help you to revise and reflect on what you have learned 

from this learning unit.  Therefore, while you are answering the questions, you are more than 

welcome to refer back to your study material to read up on and look for the answers if you feel 

unsure. Make sure that you are comfortable with the meaning of all the new terms that you have 

learned and that you understand all of the concepts that have been addressed in this learning unit 

before moving on to learning unit 2. 
 
 
1.10 Conclusion 

 
Learning Unit 1 focused on the characteristic and physiological differences and similarities 

between the vitamins and how these aspects are used to classify vitamins. This learning unit also 

emphasised how the roles of vitamins not only differ from one another, but how they could be 

interdependent on each other. 
 
 
 

Now that you are familiar with the characteristics, physiological processes and functions for each 

of the vitamins, we will have a look at these aspects as they pertain to minerals. Let us have a 

look at Learning Unit 2, which is filled with interesting facts about the minor and major minerals. 
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Unit 2: Characteristics, physiological processes, and functions of the major and minor minerals 

 

2.1 Introduction and overview 

 
In unit 1, you learned about the characteristics, physiological processes and functions of vitamins.  

In learning unit 2, we are going to look at these aspects as they pertain to minerals.   It is very 

important to know the physiological differences between minerals and vitamins and, therefore, 

this will be one of the aspects that you will learn about in learning unit 2. 

 
 

 
For unit 2, you should focus on the classifications and characteristics of the minerals, the 

physiological processes involved in, and the functions of each of the minerals.   Also give special 

attention to the definitions and terminology related  to  minerals  throughout  this  learning  unit  as  

well  as  the  sections referred to in your prescribe textbook.  Other aspects which are also 

important to pay attention to (but which will be discussed in detail as part of theme 2 and 

3,  respectively),  include  the  dietary  requirements  of  each  of  the  minerals (which will be 

discussed in unit 5) along with the health related conditions associated with excess and deficiencies 

of each of the minerals (unit 8). 

 

2.2 

 

Required and further reading 

 
You  will  need  to  refer  to  certain  sections  of  the  following  chapters  in  your prescribed 

textbook, while working through this online learning unit 2: 

 
• Chapter 10: Water and the major minerals, pages 371 to 388 

• Chapter 13: The Trace Minerals, pages 399 to 422 

 

You  may  also  refer  to  the  following  websites  if  you  wish  to  obtain  more information on 

some of these aspects: 

 
• http://www.cdc.gov/nutrition/everyone/basics/vitamins/ 

• http://www.nlm.nih.gov/medlineplus/minerals.html 

• http://www.nlm.nih.gov/medlineplus/fluidandelectrolytebalance.html 

http://www.cdc.gov/nutrition/everyone/basics/vitamins/
http://www.nlm.nih.gov/medlineplus/minerals.html
http://www.nlm.nih.gov/medlineplus/fluidandelectrolytebalance.html
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2.3 Learning outcomes 

 

After studying this learning unit you should be able to: 

 
• classify mineral elements; 

• name the general functions of mineral elements; 

• discuss how each of the following  major minerals  are absorbed:  sodium, potassium, 

chloride, calcium, phosphorus, magnesium, and sulphate; 

• discuss the functions of the following  major minerals: sodium, potassium, chloride, 

calcium, phosphorus, magnesium, and sulphate; 

• explain the absorption process of each of the following  trace minerals: iron, zinc, iodine, 

selenium, copper, manganese, chromium and molybdenum; 

• discuss the role each of the following  trace minerals fulfil in the human body: iron, zinc, 

iodine, selenium, copper, manganese, chromium and molybdenum; 

• discuss the acid-forming and base-forming minerals; 

• explain the regulation of the blood calcium content 
 

In the sections to follow we will discuss how minerals are classified.  We will also look at the 

characteristics of the different minerals, the fundamentals of their absorption, as well as other 

physiological implications regarding these minerals (such as their transport, storage, excretion and 

the interactions between them and nutrients).   Later on in this unit you will learn more about the 

functions of each of the essential nutrients. 
 
 
 
2.4 The classification of minerals 

 
Dietary minerals are considered micronutrients, since your body only needs them in very small 

amounts in order to sustain good health, however, since the body  cannot  synthesize  these  

minerals  from  other  compounds,  minerals are  essential nutrients (McGuire & Beerman, 

2013:189).   This means that your diet needs to contain the required amounts of these minerals in 

order to maintain  good  health.    Essential  minerals  can  be  classified  into  major 

minerals or  trace minerals. 
 
 
 

Major minerals are often referred to as macro minerals and they are present in relatively large 

amounts in the body and are required in amounts greater than 100 mg/day (obtained from 

your diet).  Your body requires seven major minerals: 
 

• sodium 

• chloride 

• potassium 

• calcium 

• phosphorus 

• magnesium 
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• sulphate 
 
 
 

The  trace minerals are also referred to as micro minerals, since they are needed in very small 

amounts (less than 100 mg/day).  The amounts needed for some of these minerals are so small 

that it is measured in micromilligrams (µmg).  The human body requires at least eight trace 

minerals, including: 

 
• iron 

• zinc 

• iodine, 

• selenium 

• copper 

• manganese 

• chromium 

• molybdenum 

 
Now that you know how to classify minerals, let us look at the general characteristics of minerals.         

The next section will display the general characteristics that all minerals share. 

 

2.5 
The general characteristics of minerals 

 
Minerals differ from vitamins in a number of ways.  One of the differences is that   minerals   

are    inorganic   elements,   whereas   vitamins   are   organic substances.   This means that 

minerals are chemically more stable and can therefore not be created nor destroyed.     Other 

general characteristics of minerals that you need to take note of include:   how the body deals 

with minerals, the availability of minerals in the body, the diverse roles minerals have to 

play and the nutrient interactions that occur (Rolfes et al, 2012:371-372). 

Make  sure  you  study the  generalisations  that  pertain  to  all  of  the minerals that are  

discussed on pages 371 to 372 of your prescribed textbook. 
 
 

Now that you have a general idea of the differences between major and minor minerals, as 

well as some of the general characteristics of all minerals, we are going  to  examine  more  

specific  and  unique  characteristics  of  each  of  the minerals and the physiological processes 

involved regarding these minerals. We will first look at the unique characteristics of the most 

important electrolyte ions:  sodium, chloride and potassium. 

 

2.6 
The unique characteristics of the electrolyte ions 

 
The ions of all mineral salts which dissolve in water are called electrolytes, and in 

nutritional sciences and other health sciences, the individual ions of these compounds are 

also commonly referred to as  electrolytes. 
 
 

An   electrolyte  is  a  salt  that,  when  it  dissolves  in  water,  separates  into individually  

charged  ions  (McGuire  &  Beerman,  2013:198).A  practical example of this is when table 

salt (also referred to as sodium chloride) is added to water, then it separates into its charged 

components, namely sodium (Na
+
) and chloride (Cl

-
).  These two electrolytes along with 

potassium (K
+

) are the most abundant ions in the human body (McGuire & Beerman, 2013:198). 

Many people associate sodium in particular, with health problems. However, it has a vital part 

to play in many physiological functions within the body, along the other ions. 
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2.6.1.1 
Functions of the electrolyte ions 

 
These three electrolytes (sodium, chloride and potassium) play   particularly important  roles  in  

the  following  physiological  processes  /  functions  in  the human body: 
 
 

• Fluid   balance   regulation:   is   an   essential   part   of   many   other physiological 

functions, such as nerve cell transmissions and muscle contractions. 

o Nerve  impulses  and  muscle  contractions  occur  when  ions move across cell 

membranes.   When a nerve cell is at rest, the positive potassium charged ions 

are concentrated inside the cell and the positively charged sodium and negatively 

charge chloride ions are concentrated outside the cell. When the nerve cell is 

stimulated  these  ions  “swop  places”/exchange  places,  which produces a 

nerve impulse/ electrical signal. Muscle contraction happens on the same 

principle, but instead of sodium that moves into the cell, calcium does (McGuire & 

Beerman, 2013:198). 
 
 

• Blood   volume   and   pressure   regulation:      Sodium,   chloride and potassium are more 

easily absorbed in the small intestine as opposed to the colon.  After absorption, the blood 

concentrations of these electrolytes are regulated by the kidneys, which filter excess 

amounts into the urine. Therefore, urinary sodium, chloride and potassium would be 

increased if blood electrolyte concentrations are increased and vice versa (McGuire & 

Beerman, 2013:199).    The loss of body fluids triggers a series of homeostatic responses, 

which ultimately cause the kidneys to retain the sodium  and  return  it  to  the  blood,  

restoring  the  blood  volume  and pressure, as illustrated in figure 2.1, below (McGuire & 

Beerman, 2013: 198-199). 
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Figure  2.1: Role  of electrolytes in regulating blood volume and blood 

pressure (taken from McGuire & Beerman, 2013: 199). 
 
 

• Acid-base balance:  The body also uses its ions to regulate the acidity of its fluids.  Refer 

to figure 12-7 on page 370 of your prescribed textbook to familiarise  yourself  with  the  pH  

scale  pertaining  to  the  normal  and abnormal pH ranges of blood in the body.  The acidity 

of the body’s fluids is d etermined  by  the  concentrations  of  hydrogen  ions  (H
+

).    Three 

systems defend the body against fluctuations in pH: 
 
 

o Buffers in the blood 

o Respiration in the lungs 

o Excretion in the kidneys. 
 
 

More detailed discussions on how these systems maintain normal pH levels in the body can be 

seen on page 371 of your prescribed textbook. 

 
 
2.6.1.2 Activity 2.1:  The functions of electrolytes in the body 

 
Time:  30 minutes 

 
What should you do?  Answer the following questions: 

 
1.  How would eating a meal high in salt content affect the amount of fluid in the intracellular 

fluid compartment? 

2.  What effect would a decrease in the pH of the body fluids have on the respiratory rate? 

3.  How does prolonged vomiting produce alkalosis? 
 
 

2.6.1.3 Feedback: 

 
The concepts of fluid balance and acid-base balance is discussed in detail on pages 367 to 371 in 

your prescribed textbook.  Refer to these sections in your prescribed textbook to answer the 

questions stated. 
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Now that you have a general idea of the unique characteristics of the most important  electrolyte 

ions, we will discuss the unique characteristics of the other major minerals, starting with calcium. 

 
2.7 

 
 
 
 
 
 
 
 

2.7.1 

 
The unique characteristics of the other major minerals 

 
For the following sections, addressing the characteristics, functions, as well as the absorption and 

metabolism of the major minerals, you can read through the introductory paragraphs to each 

of the major minerals, as provided in your prescribed textbook from pages 378 to 388. 

Calcium 
 
 

 
It is important that you read through the sections in your prescribed  

textbook,  pages  378  to  380,  addressing  the multiple  roles  of  

calcium  in  the  body,  as  well  as  the absorption and metabolism  of  

calcium  in the body.  

 
 
 
 
 
 
 
 

 
2.7.1.1 

By doing so you will have an in-depth understanding of the summarised 

information provided in the following sections pertaining to the 

characteristics, functions, as well as the absorption and metabolism of 

calcium in the body. 

 
Image obtained from: 
http://commons.wikimedia.org/wiki/File:Calcium.svg 

 
 

Characteristics of calcium 

 
Calcium is the most abundant mineral in your body, as it is located throughout the skeleton.   

Calcium has a definite structural role to play in the body, but also has multiple regulatory and 

supportive functions in the body.   The next paragraph provides more information in this regard. 

 

2.7.1.2 

 

Functions of calcium 

 
Calcium has a structural role in the human body, as more than 99% of it is found in the skeleton; the 

rest can be found in the blood and other tissue, where is it plays a vital role in energy metabolism, 

muscle and nerve function, regulation of blood pressure and coagulation. 
 
 
 

o  The structural role of calcium:  The structural matrix of your bones and teeth are formed 

by the skeletal calcium which forms part of a large crystal- like molecule  named   

hydroxyapatite that  combines  with other  minerals, such as magnesium and fluoride.  This 

crystal-like module also serves as a storage depot for calcium (McGuire & Beerman, 2013:192). 

 

After the formation of bones (and teeth) are completed, it is vital that the bone mass is 

kept stable.  This is achieved through a process called  bone remodelling which involves 

osteoblasts and osteoclasts.  Figure 2.2 below 

http://commons.wikimedia.org/wiki/File%3ACalcium.svg
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illustrates this process well; make sure you understand this concept well. 
 
 

 
Figure 2.2:  Bone remodelling (taken from McGuire & Beerman, 2013: 193) 

 
 

o The regulatory functions of calcium:  The discussions in your prescribed textbook from 

pages 378 to 379 are extensive enough and therefore you are reminded to refer to the specific 

sections discussing  the role calcium plays in the following: 

   Body fluids (in muscle and nerve functions) 

   Disease prevention (ie blood pressure) 

   Obesity 

   Activating various compounds/elements to fulfil other functions in the body 

 

Calcium also supports vision, the regulation of blood glucose (via the activation of  calmodulin) 

and cell division. 
 
 

2.7.1.3 Absorption and metabolism of calcium 

 
The body continually adjusts to calcium intake.  When a person consumes large amounts of calcium 

regularly, the body absorbs less.   However, on a regularly low intake of calcium, absorption 

becomes more efficient.  In cases of increased requirement, such as during growth, pregnancy and 

lactation, calcium absorption is enhanced. 

 

 

The plasma calcium concentrations in the body are regulated by three different hormones that work 

together to maintain healthy blood calcium concentrations at all times. These hormones are: 

 

o Calcitriol (vitamin D) and  Parathyroid hormone (PTH): work together to increase blood 

calcium concentrations by: 
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   increasing calcium absorption in the small intestine; 

   increasing bone breakdown; and 

   decreasing calcium excretion in the urine 
 
 

o Calcitonin:  has the exact opposite effects from PTH and vitamin D on blood calcium 

concentrations and therefore lowers it by: 

 decreasing calcium absorption in the small intestine; 

 decreasing bone breakdown; and 

 increasing calcium excretion in the urine. 

 
Also refer to figure 12-12: “Calcium Balance” (in your prescribed textbook) which illustrates how the 

calcium balance is maintained in the body.   You should be able to draw a similar diagram of this 

process in any form of assessment (assignments or examination). 

 
It is important to also  note that the bioavailability of calcium is influenced by a number of factors: 

 

o Oxalates and  phytates are dietary compounds, that bind to calcium in the intestine and 

obstruct its absorption. 

o  Age also affects the amount of calcium that is absorbed from a meal. 

Calcium absorption tends to decrease from around the age of 50. 
 
 

More  factors  that  affect  the  absorption  of  calcium  (either  positively  or negatively) are 

listed on the left hand panel of page 380 in your prescribed textbook. 

 

The next sections address the characteristics, functions as well as the absorption and metabolism 

of phosphorus. 
 
2.7.2 Phosphorus 

 
 
 
 
 

 
Before you continue reading here, read through page 384 in your 

prescribed textbook, on the subject of phosphorus. 

 
 
 
 

 
 
Image obtained from: 
http://commons.wikimedia.org/wiki/File:Phosphorus.svg 

 

• Characteristics:    Phosphorus is widely available from plant- and animal based foods and 

forms part of all cells.  However, if too much phosphorus is absorbed in relation to the calcium 

absorption, this can result in the loss of calcium from the bones.  Approximately 80% of the 

phosphorus in the body contributes  to  the  mineralisation  of  bones  and  teeth.     The  

ratio  of phosphorus to calcium in bones is typically 2:1. 

http://commons.wikimedia.org/wiki/File%3APhosphorus.svg
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• Functions:  Like calcium the major mineral phosphorus also has structural and functional 

roles in the body.   Phosphorus is vital to the structures of bone, teeth, cell membranes, 

DNA, RNA and ATP.  Lipid transport, energy metabolism and enzyme activation are the 

functional roles of this major mineral (McGuire & Beerman, 2013:   202).  Phosphorus also 

forms part of the compounds which serves as necessary buffers to control the  acid-base 

balance  of the blood. 
 
 

• Absorption and metabolism:  Phosphorus is readily absorbed in the small intestine and the 

blood concentrations of phosphorus is regulated by three hormones: 

o Calcitriol: increases phosphorus absorption in the small intestine as well as the release of 

phosphorus from bone tissue, which assists in normalising the blood phosphorus 

concentrations, when it is too low. 

o PTH:   works with   calcitriol to increase phosphorus concentrations, as described in the 

previous bullet. 

o Calcitonin:  stimulates osteoblasts to take up phosphorus from the blood and to build new 

bone with it. In so doing it brings blood phosphorus concentrations back to normal, if it was 

too high. 

 
The  next  section  provides  a  summary  of  the  most  important  aspects  on magnesium. 

 
 
2.7.3 Magnesium 

 
 
 
 

For an in depth explanation of the summarised information provided below, 

you need to read through the sections in your  prescribed  textbook,  

pages  385 to 386,  which addresses the role of magnesium in the body. 

 
 
 
 
 
 
 
 
 

Image obtained from: http://commons.wikimedia.org/wiki/File:Magnesium.svg 
 

• Characteristics:  Magnesium is also found in all body tissue, but especially in  bones.    Excess  

magnesium  is  not  excreted,  but  rather  stored  in  the bones; therefore, this bone reservoir 

can help to control blood magnesium concentrations.    Magnesium  typically occurs in its 

positively charged ion state   (Mg
2+

)   in   the   body,   which   stabilises   enzymes   and   

neutralises negatively charged ions. 
 
 

• Functions:  Magnesium is part in more than 300 chemical reactions in the body, and some 

of these functional role include the following: 

o Maintains bone health and ensuring optimal bone formation together with 

calcium, phosphorus and vitamin D. 

o Required activator for many different enzymes. 

http://commons.wikimedia.org/wiki/File%3AMagnesium.svg
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o Necessary   for   energy   metabolism   of   the   energy-dense   nutrients: 

carbohydrates, protein and lipids 

o Acts as a catalyst, stabilising high-energy compounds such as  ATP. 

o Together with calcium, magnesium influences the muscle contraction and blood clotting 

processes and ultimately, this mineral interaction assists in the regulation of blood pressure 

and lung function. 

o Supports the normal functioning of the immune system. 
 
 

• Absorption and metabolism:    As with most minerals the absorption of magnesium occurs 

in the small intestine. Absorption increases when blood concentrations are low and decreases 

when blood concentrations are high. Magnesium  is  closely  related  to  zinc  and  calcium  and  

therefore,  high calcium intakes would interfere with the absorption of magnesium and vice 

versa. 

 
2.7.4 

 
Sulphur (Sulphate) 

 
Read through the brief discussion on sulphate in your prescribed textbook on pages 387 to 

388 and then read through the discussions below. 

 
• Characteristics: Sulphur is present in every cell of the body and rightfully so, since it helps 

to maintain the shape and structure of proteins by being one of the components of several 

essential amino acids (such as cysteine and methionine).  Sulphur is also a component of 

the B-vitamins:  thiamine and biotin.  The largest concentrations of sulphur are found in the 

hair, skin and nails, since these tissues contain keratin, which is a sulphur containing protein.     

Sulphur is also     found in cartilage, tendons and bones. The hormones   insulin,   heparin   and   

anticoagulant  are   more   of   the   body compounds that contain sulphur. 

 
• Functions: From the above mentioned paragraph it is clear that sulphur most definitely 

has a structural role to play in the body as it forms part of various body compounds. 

Functionally sulphur is needed to ensure healthy joints,  hair,  skin  and  nails.    As  part  of  the 

B-  vitamins,  sulphur  is  also essential to energy metabolism. 

 
• Absorption   and  metabolism:   Most   sulphur  is   absorbed  as  organic compounds, but 

excreted as inorganic sulphates in the urine. 

 
Up to now, we have only discussed all the major minerals. Therefore, in the following 

sections the trace minerals will be discussed. 

 
2.7.4.1 

 
Activity 2.2:  A quiz on the major minerals 

 
Time:  40 minutes 

 
What should you do?  Answer the following questions: 

 
1.  The skeletal system contains 99% of the calcium in the body. Which other 
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(organ) systems in the body also depend on these reserves of calcium for normal 

functioning? Discuss how these calcium reserves are used by the other systems. 

2.  Mention one role of phosphorus in the body. 

3.  Name four minerals which are important for the maintenance of bone density. 

 
2.7.4.2 

 
Feedback: 

 
Calcium is often only associated with the structural role it has to play in the skeletal system. 

However, it is important that you also remember the role it has to play in ensuring normal neural 

function, normal muscle contractions as well as the normal contractions of the cardiac muscles of 

the heart. How these systems use calcium is discussed on pages 378 to 379 in your prescribed 

textbook. 

 
The discussions in the sections above, along with the sections you are referred to in your prescribed 

book will guide you to the answers of the abovementioned questions. 

 
2.8 

 
The unique characteristics of the trace minerals 

 
Chapter 13 in your prescribed textbook explores the distribution, functions, transport and metabolism, 

along with other important aspects, such as food sources and health conditions related to each of 

the trace minerals.  Make sure that you are familiar with which minerals have been identified and 

established as the trace minerals (micro minerals) before continuing to the next sections. 

 
The following sections will address the characteristics, physiological functions as well as the factors 

that are known to influence the absorption and metabolism of each of the trace minerals. 

 
Since iron is the best known of the trace minerals and the one mineral that is most likely to be 

lacking in our diet, we will first discuss the following facts for iron. 

 
2.8.1 

 
Iron 

 
It is important that you read through the sections in your prescribed textbook, pages 401 to 403, 

addressing the role, absorption and metabolism of iron in the body in order to get an in depth 

explanation of the summarised information to follow. 

 
 
 
 

Did you know? 

“The chemical symbol for iron (Fe) was named for the 
Latin word for iron – ferrum” 
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• Characteristics:  Iron has two ionic states namely Ferrous iron (Fe
+2

) and Ferric iron (Fe
+3

).  

Most iron found in the body is in either the haemoglobin protein or the myoglobin protein.  A 

plasma transport protein,  transferrin, delivers iron to the body tissues as needed.  Iron is 

stored in the form of ferritin and/ hemosiderin in the bone marrow, spleen and liver, which is 

recycled in the body as needed to ensure an optimal iron status. 
 
 

•   Functions: 

o Iron  is  a  structural  component  of  haemoglobin  proteins,  which  are necessary  for  

transporting  oxygen  from  the  lungs  to  the  tissues  and carbon dioxide from the tissues to 

the lungs. 

o Iron is also a structural component of myoglobin, which is an oxygen- storage molecule 

in the muscles that releases its oxygen when the haemoglobin concentration in the blood is 

insufficient. 

o Iron is also an important component of enzymes that are needed to fulfil other  physiological  

functions  in  the  body  such  as  in  the  oxidation reactions to release energy in the cells. 

o Iron is also necessary for DNA synthesis. 

o Plays a role in immunity. 
 
 

• Absorption and metabolism: A unique feature of iron is that the body loses very little of it and 

continually re-uses (recycles) it.     Another difference between  iron  and  the  other  minerals  is  

that  there  is  no  physiological regulation  of  iron  metabolism  through  increased  or  decreased  

excretion. The main control of iron concentrations is in the amount that is absorbed in the 

intestine. Figure 13-2 “Iron Absorption” on page 402 of your prescribed textbook illustrates the 

most important concepts which you need to know in this  regard.  Its  absorption  is  influenced  

by  many  factors,  including  your body’s  needs  and  dietary  factors  such  as  the  bio-

availability  of  iron  in different foods. 

 

Several  factors  influence  the  amount  of  iron that  an  individual  absorbs. These factors that 

facilitate/increase and inhibit/decrease the absorption of iron, respectively, is discussed in 

learning unit 5, as part of the discussions pertaining to the dietary sources and dietary 

requirements of iron. 

 

The next trace mineral we will address is zinc, since the way our bodies deals with this 

trace mineral resembles that of iron in some ways and differs in others. 

 
 
 
2.8.2 Zinc 

 
Read through the sections in your prescribed textbook, pages 410 to 412, addressing the functions, 

absorption, metabolism and transport of zinc in the body so that you have a thorough 

understanding of the summarised information in the paragraphs below. 
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Image obtained from: 
http://commons.wikimedia.org/wiki/File:Zinc.svg 

 
•    Characteristics:   Zinc is present in almost all bodily cells  with  the  

highest  concentrations  in  our  bones  and muscles, but can  also be found 

in our eyes, skin, hair, nails 

and blood. 
 
 

• Functions: Zinc is a cofactor for hundreds of (metallo) enzymes.  You can refer to the left 

hand panel on page 410 of your prescribed textbook to see which metabolic processes, zinc 

supports via these enzymes. In essence zinc plays a role in numerous physiological functions 

such as: protein synthesis,  gene  expression,  wound  healing,  growth,  reproduction,  taste, 

smell and proper immune function. 

 

• Absorption  and  metabolism:    Zinc  absorption  varies  from  person  to person and 

appears to depend on the nutritional status of the individual. This means that if a person 

is in a good nutritional state, the absorption of zinc is usually low.  A person in a poor nutritional 

state has a high absorption rate of zinc.  Various dietary factors influence the bioavailability of 

zinc, but many of these factors are similar to those influencing the bioavailability of iron 

(refer to learning unit 5). 

 
 

o Vitamin C increases zinc absorption, whereas, 

o High intakes of similarly charged minerals such as Fe
2+ 

(iron), Cu
2+

 

(copper) and Ca
2+ 

(calcium) can decrease zinc absorption, since their absorption 

relies on the same transport proteins (McGuire & Beerman, 

2013: 216) 

 
The absorption of zinc is highly regulated, requiring at least two proteins for absorption to function 

properly.       Refer to Figure 13-7 “Enteropancreatic Circulation of Zinc”, on page 411 of your prescribed 

textbook, which summarises the most important facts on how the absorption, recycling and transport 

of zinc is regulated in the body. 
 
 
2.8.2.1 Activity 2.3:  Comparing iron to zinc 

 
Time:  30 minutes 

 
What should you do?  In table form, compare iron and zinc in relation to the following: 

 
A. Major functions. 

B. Form in which it is being stored in the body. 

C. Factors that respectively affect its absorption and metabolism. 

http://commons.wikimedia.org/wiki/File%3AZinc.svg
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2.8.2.2 Feedback: 

 

Read through the sections in your prescribed textbook, pages 401 to 403, as well as  pages  410  to  

412  again,  which  respectively  addresses  the  functions, absorption, metabolism and transport of 

iron and zinc in the body, to help you complete the previous activity. 

 
2.8.3 
 
 
 
 
 
 
 
 
 
 
 
 

 
Iodine 

 
It  is  important  that  you  read  through  the  sections  in  your prescribed 

textbook, pages 401 to 403, addressing the role of iodine in the body as well as 

the absorption and metabolism of iodine in the body in order to obtain a thorough 

explanation of the summarised information below. 

 
 
 
 
 
 
 

Image obtained from: http://commons.wikimedia.org/wiki/File:Iodine.svg 

 
• Characteristics:   This essential trace element serves as a component of the thyroid 

hormones and is present in very small amounts in every living cell of the body.  About 75% 

of the body’s iodide (iodine) is concentrated in the thyroid gland. 

• Functions:  Iodide (iodine) does affect the body in many ways, although it is essential for one 

function only, namely the production of (thyroid) hormones by the thyroid gland.         These 

hormones primarily regulate growth, reproduction and energy metabolism, but also influence 

neural development and the immune system (McGuire & Beerman, 2013: 210). 

• Absorption  and  metabolism:    Iodine  is  mostly  absorbed  in  the  small intestine and is 

highly bioavailable.  Once absorbed, iodine is transported to the thyroid gland where it is 

incorporated into the thyroid hormone  thyroxin (T4 ), which in turn can be converted to  

triiodothyronine (T3 ).   Refer to Figure 2.3 below on how the iodine uptake is regulated by 

the thyroid gland. 

http://commons.wikimedia.org/wiki/File%3AIodine.svg
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Figure 2.3:  Regulation of Iodine Uptake by the Thyroid Gland (taken from 

McGuire & Beerman,  2013: 211) 
 
 
2.8.4 Selenium 

 
 
 
 
 

 
Read through pages 416 to 420 in your prescribed textbook, focusing 

specifically on the sections addressing the role in the  body  of  the  trace  

minerals  selenium,  copper, manganese, fluoride, chromium and 

molybdenum, respectively,.   The following sections merely provide a brief 

summary of these trace minerals as listed above. 

 
 
 

Image obtained from: http://commons.wikimedia.org/wiki/File:Selenium.svg 
 

Selenium’s absorption in the intestine is not regulated and its bioavailability is high. Some 

selenium forms part  of  amino acids,  which are in turn used to 

make  selenoprotein molecules. 

 

Selenium has the following roles to play in the body: 

 
• it  has  an  antioxidant  enzyme  activity  which  protects  vulnerable  body 

http://commons.wikimedia.org/wiki/File%3ASelenium.svg
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chemicals from oxidation (and possibly against cancer too) by: 

o assisting a group of enzymes that in concert with vitamin E, works to prevent the 

formation of free radicals and   oxidative harm to cells and tissues. 
 
 

• it plays a role in activating the following hormone and vitamin: 

o the thyroid hormone, which regulates the rate of the body’s metabolism 

o vitamin C 

 
2.8.5 

 
Copper 

 
Copper is an essential trace mineral, acting as a   cofactor for nine enzymes in  redox (reduction-

oxidation)  reactions.  The other functions of copper you can read up on in your prescribed textbook.  

Copper, like iron, also has two charged states:   the cupric form (Cu
+2

) and the cuprous form 

(Cu
+1

). Copper and iron share many other commonalities such as the absorption mechanisms, 

functions in the body and even the dietary food sources. Copper, as with most of the other minerals, 

are mainly absorbed in the small intestine, after which it is circulated in the blood to the liver by the 

primary transport protein:   ceruloplasmin.  The majority of copper does not circulate freely in the 

body since it is often bound to a transport protein of sorts, storage proteins and copper containing 

enzymes (McGuire & Beerman, 2013:209).  Excess copper is not stored in the body, but combined 

into bile and excreted in the faeces. 

 

 
2.8.6 

 

 
Manganese 

 
Less than 10% of manganese is absorbed, regardless of its level of intake.   

Furthermore, excess intake of this mineral is not excreted in the urine, but 

as with copper also integrated into bile and excreted in the faeces.   

Manganese is also a cofactor  for    metalloenzymes  needed  for  bone  

formation, glucose production and energy metabolism.  Similarly to many of 

the other trace minerals (copper and selenium), manganese is also a cofactor 

for an enzyme that protects cells from free radicals (McGuire & Beerman, 

2013: 215). 

 
 
 
Image obtained from: http://commons.wikimedia.org/wiki/File:Manganese.svg 

 
2.8.7 

 
Fluoride 

 
The absorption of fluoride is straight forward, since all fluoride consumed is absorbed  in  the  small  

intestine,  after  which  it  is  circulated  to  the  liver  and ultimately it is incorporated into the bones 

and teeth (McGuire & Beerman, 2013: 

217).  Fluoride plays a very important role in strengthening bones and making 

our teeth more resistant to decay. It does this by replacing the hydroxyl (OH) portion of the 

hydroxyapatite crystal, forming fluor apatite.   Aside from its beneficial  effect  on  tooth  and  bone  

strength,  it  does  not  have  any  known 

http://commons.wikimedia.org/wiki/File%3AManganese.svg
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biological role in the body. 

 
2.8.8 

 
Chromium and molybdenum 

 
Like manganese, very little (<2%) chromium is absorbed, regardless of  how much is consumed 

and most is excreted in the faeces.      However, its bioavailability is increased by vitamin C and acidic 

medications (i.e. aspirin). Chromium’s bioavailability is decreased by the presence of antacids 

(McGuire & Beerman, 2013:213).  Chromium mainly helps maintain the glucose homeostasis by 

enhancing the activity of the hormone insulin (Rolfes et al, 2012:  416). 

 

Molybdenum is almost fully absorbed in the intestine.  After it is transported to the  liver,  it  serves  

as  a  cofactor  for  numerous  metalloenzymes  which  are involved in the sulphur-containing amino 

acids such as methionine and cysteine, which are structural building blocks of  DNA.   Molybdenum 

also plays a role in detoxifying drugs in the liver. 

 
 

We have come to the end of this learning unit and I am sure that you are now knowledgeable 

regarding the role minerals have to play in the human body.  The activity below will help you to revise 

most of the new concepts and terms that you have mastered, so go on and give it a try. 

 
2.8.8.1 

 
Activity 2.4:  Term associations 

 
Time:  30 minutes 

 
What should you do? Have a look at the following list of terms and then answer the 

questions to follow: 

 
Haemoglobin, calmodulin, catalyst, ceruloplasmin, myoglobin, transferrin, metalloenzymes, 

metallothionein, selenoprotein, thyroxin (T4 ). 

 
1.  Indicate which mineral each of these terms is respectively associated with. 

2.  Provide the definition of each of these terms. 

3.  Indicate in which physiological process/function in the body respectively, each of the 

above mentioned substances takes part. 

 

 

Here is an example of how to execute this activity. 

 
Metalloenzymes: 

 
1.  Many of the trace minerals, such as iron and zinc are needed in order to fulfil their 

numerous functions in the body. 

2.  Metalloenzymes are enzymes that contain one or more minerals as part 

of their structures. 

3.  The  functions  of  metal-enzymes  in  the  body  are  supported  by  the presence of 

certain minerals such as iron, zinc and calcium. 
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Now try to complete this activity for the other substances that were listed. 

 
2.8.8.2 

 
Feedback: 

 
Initially, this activity might appear daunting, but once you understand what is required of you, there 

is much to learn while completing this activity.   Not only have you learned the definitions of some 

of the new terms you have been introduced to in this learning unit, but you also revised where 

and how these terms fit into the bigger picture.  You should try to apply this skill while working 

through the other learning units as well, so that you can ensure that efficient learning occurs. 

 
2.9 

 
Reflecting on your learning 

 

In this learning unit you learned how to differentiate between major and trace minerals by describing 

the general as well as the unique characteristics of the minerals.  You are now well equipped to discuss 

the physiological processes and functions of each of the minerals within the body.  You can also add 

a list of new words and concepts to your vocabulary such as:     acid-base balance, bone remodelling, 

calcitonin, calmodulin, catalyst, ceruloplasmin, electrolyte, haemoglobin, hydroxyapatite, major 

minerals, metalloenzymes, metallothionein, myoglobin,  selenoprotein,  thyroxin  (T 4 ),  triiodothyronine  

(T 3 ),  transferrin  and trace minerals.  Maybe you can think of other terms that you have also learned 

in this learning unit? 

 
After learning so many new facts, it is always valuable to reflect on what you have learned.  

One way of doing this is by making short notes of the concepts you have learned.   Below is a 

picture of the human body, comprising all its systems.  Your challenge is to make short notes of the 

following aspects on the figure provided below, as well as   notes in the “Additional resources”   on 

the module website: 

 
1.  The  absorption  of  each  of  the  major  minerals  (sodium,  potassium, chloride, calcium, 

phosphorus, magnesium, and sulphate) The absorption of  each  of  the   trace  minerals  

(iron,  zinc,  iodine,  selenium,  copper, manganese, chromium and molybdenum). 

2.  The functions of each of the major minerals. 

3.  The functions of each of the   trace minerals. 

 
Be  sure  to  make  the  notes  in  the  region/location  where  the  specific  aspect actually occurs 

within the human body.  Also, due to limited space, it is advised that you consider making 

photocopies of this figure in order to make notes on each of the abovementioned aspects on a 

separate image.   You could even make use of any other similar figure to the one provided, on which 

you can make short notes. 
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Image obtained from:  http://commons.wikimedia.org/wiki/File:Human_body_silhouette.svg 
 

You can really be creative when completing this activity, by making additional sketches or adding 

pictures to your short notes which you obtained elsewhere. So what are you waiting for? Give it 

a go. 
 
 
2.10 Critical thinking 

 
Click on the “Self-assessment” tool on the left hand panel of this module site. Open the file 

titled “Revision questions_Unit 2”.  There you will find some revision questions which you can 

answer to test your level of knowledge that you have gained by studying this learning unit. 

 
Remember that the goal of this activity is to help you revise what you have learnt from this learning 

unit.  Therefore, while you are answering the questions, and if you are not sure of your response, 

you are more than welcome to refer back to your study material and to read up on and look for 

the answers.  Make sure that you are comfortable with the meaning of all the new terms that 

you have learnt and that you understand all of the concepts that have been addressed in this 

learning unit before moving on to learning unit 3. 
 
 
 
 
 
 
 
 
 

http://commons.wikimedia.org/wiki/File%3AHuman_body_silhouette.svg


64 

 
  NUT1602/001/4/2017 

 

 
2.11 Conclusion 

 
Learning   unit   2   has   focused   on   the   characteristics   and   physiological differences and 

similarities between the minerals and how these aspects are used to classify these minerals.  

This learning unit also emphasised how the roles of the minerals not only differ from each other, 

but that interactions between minerals occur, since they often share the same metabolic elements, 

such as transport proteins. 
 
 
 

Now that you are familiar with the characteristics, physiological processes and functions of each of 

the minerals, we will have a look at the role water has to play in our bodies.  Let us have a look 

at learning unit 3, which is filled with interesting facts about water. 
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Unit 3: Characteristics, physiological processes, and functions of water 
 
 
3.1 Introduction and overview 

 

 
 

Image obtained from: https://www.flickr.com/photos/barbarianheiress/3571007688 
 

In the previous units, you learned about the characteristics, physiological processes  and  functions  

of  vitamins  and  minerals. But have you ever considered the important role water has to play in 

your bodies?  In learning unit 3, we are going to look at these aspects pertaining to water. 

 
 

 
For unit 3, you should focus on the characteristics, the physiological processes involved and  the  

functions  which  water  has in the human body.    Also pay special attention to the definitions 

and terminology related to water throughout this learning unit, as well as the sections referred to in 

your prescribed textbook. Other aspects which are also important to pay attention to (but which will 

be discussed in detail as part of theme 2 and 3, respectively), include the dietary requirements 

of water (which will be discussed in unit 6) along with the health related conditions associated 

with excess and deficient water intake (unit 9). 
 
 
 
3.2 Required and further reading 

 
You  will  need  to  refer  to  certain  sections  of  the  following  chapters  in  your prescribed 

textbook, while working through this online learning unit 2: 

                      Chapter 10: Water and the major minerals, pages 371 to 388

https://www.flickr.com/photos/barbarianheiress/3571007688
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You may also refer to the following websites if you wish to obtain more information on some of the 

aspects: 

 
• http://www.cdc.gov/nutrition/everyone/basics/water.html 

• http://www.extension.iastate.edu/humansciences/fluids 

 
3.3 

 
Learning outcomes 

 

After studying this learning unit you should be able to do the following: 

 

• Explain the difference between intracellular and extracellular water. 

• Discuss the functions of water, in detail. 

• Define the following terms:  semi-permeable membrane, osmosis, electrolyte, 

ions. 

• Explain how the water balance in the body is maintained. 
 
 

In the sections to follow we will discuss the distribution, composition and functions related to water 

and the consumption thereof. 

 

3.4 

 

Distribution of water in the body 

 
Water is found in two places in the body: within cells (intracellular) and outside the cells 

(extracellular) since it is the main component of biological fluids. Maintenance of intracellular and 

extracellular water is very important.  If too much water is retained in the cells, they swell and this 

condition is called oedema.   If cells  lose  too  much  water,  they  dehydrate  and  may  collapse,  

resulting  in symptoms like weakness, dizziness and eventually collapse of the cardiovascular system. 

 
 

 

Water moves in and out of cells through the  semi-permeable (cell) membrane by a process called  

osmosis.  The dissolved substances in the water, particularly the minerals sodium, potassium and 

chloride (as discussed in learning unit 2) and some sulphates, carbonates and phosphates and 

proteins create the osmotic pressure which regulates this movement of water into and out of cells.   This 

movement of water by osmosis is illustrated in figure 12.6, on page 369 of your prescribed textbook. 

 
Now that you know how water is distributed and moves in the body, let us look at the specific functions 

of water within the body. 

 
3.4.1 

 
Activity 3.1:  Osmosis in action 

Time:  15 minutes 

What should you do?  Give examples of osmosis that occur in your everyday life. 

http://www.cdc.gov/nutrition/everyone/basics/water.html
http://www.extension.iastate.edu/humansciences/fluids
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3.4.2 
Feedback: 

Have you ever realised that the concept of pickled vegetables is based on the phenomenon of 

osmosis?  When a cucumber is placed in a salty brine solution, water moves out of the cucumber in 

the direction of the greater solute (salt) concentration.   As water leaves the cucumber, it shrivels 

and pickles.   What other examples could you think of?   Share one example with your peers 

on the discussion forum on myUnisa. 

 

3.5 

 
The functions of water 

 

 
Water, an inorganic compound, is classified as a nutrient because it is essential for life.  It is not a 

source of energy like fats and carbohydrates, nor does it build or repair body tissue as proteins do.  

It functions primarily as a solvent, lubricant and transport vehicle  for  nutrients,  wastes  and  body  

substances.  It also  helps  to maintain the internal body temperature, despite the temperature of the 

surrounding environment’.  The general functions of water in the body fluids are listed on page 

361 in your prescribed textbook. 

 
The next sections will briefly discuss the various roles water plays in the body. 

 
3.5.1 

 
Hydrolysis and condensation reactions 

 
Water  plays  a  vital  role  in  chemical  reactions  such  as  hydrolysis  reactions and  condensation 

reactions.  Hydrolysis reactions occurs when chemical bonds are broken down by adding a water 

molecule, whereas condensation reactions produces/releases  water  in  the  process  where  chemical  

bonds  are  formed between molecules (McGuire & Beerman, 2013:185). 

 
3.5.2 

 
Water as a solvent, transport medium and lubricant 

 

• Water is the main component of  body fluids such as blood, saliva and gastrointestinal   

secretions   and   has   an   important   solvent-transport function to fulfil by delivering 

important nutrients, which are dissolved in these body fluids, to cells.   However, cells also 

produce waste products which need to be excreted from the body. Wastes are dissolved in 

water, which is then released into the blood and subsequently excreted from the body.  Water 

also provides a solvent-transport medium in the lymph system for nutrients, hormones, 

antibodies and other substances. 

• Water also acts as a lubricant in the gastro-intestinal tract, respiratory tract, skin and 

reproductive system.  All these systems respectively also produce other secretions such as: 

digestive juices, mucous, perspiration and reproductive fluids, into which the body needs to 

incorporate water for good health.  For example:  water is an essential part of mucous produced 

in the lungs. Mucous not only protects the lungs from harmful substances, but also 

lubricates the sensitive lung tissue to remain moist and supple. 
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3.5.3 Regulation of body temperature 

 

In hot whether or when we exert ourselves, we become aware of our body’s need for water.   During 

these times we see and feel the perspiration (sweat) forming when the blood vessels which are 

located near the skin surface  dilate, releasing the sweat that bead on the surface of the skin.   These 

sweat beads/droplets evaporate  to  cool  our  overheated  bodies  down.     This  cooling  process  

is called  evaporated cooling, which continues constantly, even when we are not aware of it.  This 

is one of the reasons why humans cannot survive without water for more than a few days.  By 

decreasing and increasing the rate of evaporation of water  from  the  skin,  the  body  can  regulate  its  

temperature  within  reasonable means.  When the outside temperature is high, the body perspires 

more freely to cool the body down more efficiently.  When we exercise and produce body heat, we 

perspire profusely to reduce the body temperature and prevent the body from overheating.  For this 

reason, the replacement of water lost during exercise is very important. 

 
3.6.1 

 
Activity 3.2:  The functions of water 

 
Time:  15 minutes 

 
What should you do?  Answer the following question. 

 

1.  What effect would being lost in the desert for a day without water have on your blood 

osmotic concentration? 

 
3.6.2 

 
Feedback: 

 
Fluid loss through perspiration, urine formation and respiration would increase the osmolality of blood 

and other fluids.  Refer to pages 367 to 371 in your prescribed textbook for a detailed discussion on 

these aspects.  However, these aspects will also be discussed in more detail in learning unit 5. 

 
3.7 

 
Reflecting on your learning 

 

In this learning unit you have learned how water is distributed in the body and also the vital  role  water  

has  to play in  the  human body.  You are  now also  well equipped to discuss the physiological 

processes in which water is involved. You also expanded your vocabulary, learning the meaning of 

words and concepts such as condensation reactions, dilates, evaporated cooling, extracellular, 

hydrolysis reactions, interstitial, intracellular, oedema, osmosis, semi-permeable membrane. 

 
After learning so many new facts, it is always valuable to reflect on what you have learned.  One way 

of doing this is by making a mind map of the concepts you have learned. You are more than welcome 

to refer to the following website on how to draw a mind map if this is not a study technique you are 

familiar 

with:  http://www.wikihow.com/Make-a-Mind-Map;  http://www.mind- mapping.co.uk/make-mind-

map.htm 

http://www.wikihow.com/Make-a-Mind-Map
http://www.wikihow.com/Make-a-Mind-Map
http://www.mind-mapping.co.uk/make-mind-map.htm
http://www.mind-mapping.co.uk/make-mind-map.htm
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After completing your mind map, upload it to the discussions tool on the myUnisa module site.   Browse 

through the mind maps your peers uploaded to “compare notes”, to learn from one another and to help 

identify what concepts you need to revise. 

 
3.8 

 
Critical thinking 

 
Click on the “Self-assessment” tool on the left hand panel of this module site. Open the file titled 

“Revision questions_Unit 3”.  There you will find some revision questions which you can answer to 

test the level of knowledge that you have gained from this learning unit. 

 
Remember that the goal of this activity is to help you to revise what you have learned from this learning 

unit.   Therefore, while you answer the questions, you are more than welcome to refer back to your 

study material to read up on and look for the answers if you are not sure.  Make sure that you are 

comfortable with the meaning of all the new terms that you have learned and that you understand all of 

the concepts that have been addressed in this learning unit before moving on to learning unit 4. 

 
3.9 

 
Conclusion 

 
Learning unit 3 focused on the distribution and function of water in the body. This learning unit 

also emphasised how the body regulates blood volume and maintains water balance. 

 

We came to the end of theme 1 which addressed the question:   “What makes essential nutrients 

different from other nutrients and why do they need to be consumed?”    After  completing  the  first  

three  learning  units,  you  should  be confident   to   answer   questions   related  to   the   

characteristics,   physiological processes and functions of each of the essential nutrients including 

the vitamins, minerals and water, respectively. If you feel uncertain about any of these aspects for  

any  of  these  essential  nutrients,  you  are  advised  to  revise  all  necessary concepts before 

continuing to theme 2. 
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Theme 2:  Dietary recommendations and food sources of essential nutrients 
 
This theme will address the dietary recommendations and food sources of the essential nutrients, which 

include: 
 
Unit 4:  Water and fat soluble vitamins Unit 5:  Major and minor minerals and Unit 6: Water 

 
0.2.1              Introduction and overview 

 

In Theme 1, you learnt the very important and specific roles each of the essential nutrients have 

to play in our bodies.   However, as  important as  it is to know the functions of essential 

nutrients are in our bodies, it is even more important to know the safe and healthy amounts in 

which these essential nutrients need to be consumed.  In the field of nutrition, we refer to this 

as the  dietary recommendation of a certain nutrient. 

 
Furthermore, once we know the optimal amounts for each of the essential nutrients that need to be 

consumed in order to maintain our health, we also need to know which  food sources are rich in 

which essential nutrients in order to incorporate such food sources in our diets. W e also need to 

be aware of the various factors that can influence the dietary recommendations of nutrients in  

certain situations. All of these important aspects will be addressed in Theme 2. 

 
The holistic overview of the contents of this module was provided in the introductory section of 

this study guide.  Theme 2 will address the second question that arises when one thinks about 

what the outcomes of this module are, namely:   “In what amounts should each of the essential 

nutrients be consumed in order to efficiently function in the human body and in which food sources 

does one find these essential nutrients?” 

 
From Figure 0.2.1 below, you will see that Theme 2 is divided into three learning units, each  

addressing  the  dietary  recommendations and  food  sources  of  each  of  the essential nutrients 

(vitamins, minerals and water), respectively. 



71 

 
  NUT1602/001/4/2017 

 

 

 
 

Figure 0.2.1:  An overview of the structure of theme 2 
 
 
0.2.2 Background information for Theme 2 

 
In order to fully understand the concept of dietary recommendations, it is important to have 

some background information on how it is determined.   The following paragraphs will give 

you some background information on how dietary recommendations are determined. These 

are summaries of what is discussed on pages 17 to 19 in your prescribed textbook. 
 
 

Nutritional scientists have developed a set of standards that define the amounts of nutrients 

our bodies need in order to support and maintain our health (Rolfes et al. 2012: 17).   

These recommendations are called  Dietary Reference Intakes (DRI) and are established 

by the DRI Committee that conducts extensive research in order to establish the nutrient 

recommendations. The DRI values consists of a set of nutrient intake values for healthy 

people and include: 

 

• Estimated Average Requirements (EAR) 

Since each individual is unique, his/her nutrient requirements will also be unique.   

The EAR therefore, provides the average amount that appears sufficient for half 

of the population and is probably closest to everyone’s needs (Rolfes et al., 2012:17-

18). 
 
 

• Recommended Dietary Allowances (RDA) 

After the nutrient requirements are determined, the recommended nutrient intake 

needs to be determined by the DRI committee.  The RDA is set at a level above the 

EAR to meet the needs of most healthy people, because if  people  consumed  exactly   
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the  EAR  of  a  given  nutrient,  half  of  the population would develop deficiencies 

of that nutrient  

(Rolfes et al., 2012:18). 
 
 

• Adequate Intakes (AI) 

For some nutrients there is insufficient scientific evidence to determine the EAR, 

which is required to set the RDA.    For these nutrients the DRI Committee establishes 

an AI, which reflects the average amount of a nutrient that a group of healthy people 

consumes (Rolfes et al., 2012: 19). 
 
 

• Tolerable Upper Intake Levels (UL) 

There are definite dangers associated with excessively high intakes of vitamins and 

minerals.   Therefore, the UL sets the point above which a nutrient is likely to 

become toxic. This should be avoided  

(Rolfes et al., 2012: 19). 
 
 

It is very important to note that it is only expected of you to take note of these concepts to help 

you better understand features of dietary recommendations.  It is not expected of you to use 

these values for the planning and assessments of a diet. This you will learn in a second year 

module, NUT2601: Nutritional Status. 

 
 
 

In the following section you are referred to specific resources that will assist you in fully grasping 

the aspects addressed in Theme 2.  In addition, there are resources other than your prescribed 

textbook, that you should consult for further information on dietary recommendations for each 

nutrient. 
 
 

0.2.3 Required and further reading for Theme 2 

 
You  should  refer  to  certain  sections  of  the  following  chapters  in  your  prescribed textbook, 

when working through the content of Theme 2: 

 
• The inside front cover of your prescribed textbook providing the DRI values per nutrient, 

pages A to C 

• Chapter 1: An Overview of Nutrition, pages 17 to 21 

• Chapter 10: The W ater-soluble vitamins:   B vitamins and Vitamin C, pages 

295-327 

• Highlight 10: Vitamin and Mineral Supplements, pages 328-334 

• Chapter 11: The Fat-soluble vitamins: A, D, E and K; pages 337-354 

• Chapter 12: W ater and the major minerals, pages 361-388 

• Chapter 13: The trace minerals, pages 399-422 

• Highlight 10: Vitamin and Mineral Supplements, pages 328-334 

• Highlight 13: Phytochemicals and Functional foods 
 
 
 
 

You can also refer to the following websites if you wish to obtain more information: 

 

• http://www.fao.org/docrep/x5738e/x5738e07.htm#2. fat soluble vitamins 

• http://www.fao.org/docrep/x5738e/x5738e07.htm#1. water soluble vitamins 

http://www.fao.org/docrep/x5738e/x5738e07.htm#2
http://www.fao.org/docrep/x5738e/x5738e07.htm#1
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• http://highered.mcgraw-hill.com/sites/dl/free/0073402540/948202/3.pdf 

• http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual- 

vitamin.html 

• http://books.google.co.za/books?hl=en&lr=&id=D3BT- 

yqa9pAC&oi=fnd&pg=PP1&dq=characteristics,+physiological+processes+%26 

+functions+of+water+and+fat+soluble+vitamins&ots=1AW 2c- 

Koi6&sig=QrAOUW qpI3fbRDc-sJv2V6pF1wY#v=onepage&q&f=false 

• http://www.cdc.gov/nutrition/everyone/basics/vitamins/ 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centre 

s%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes 

http://highered.mcgraw-hill.com/sites/dl/free/0073402540/948202/3.pdf
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://www.cdc.gov/nutrition/everyone/basics/vitamins/
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
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Unit 4:  Dietary recommendations and food sources of vitamins 

 

4.1 Introduction and overview 

 

 
Image obtained from: 
http://commons.wikimedia.org/wiki/File:Tasty_Food_Abundance_in_Healthy_Europe.png 

 
In theme 1, unit 1 you learned that vitamins participate in thousands of activities throughout your body.  In 

learning unit 4, you are going to learn which foods can provide you with which of the vitamins to support 

and maintain your general health. 
 

Vitamin intake may be adequate, but there may be conditions that inhibit or retard its absorption.  For 

example, in unit 1 you learned that there are different factors that cause nutrient (vitamin) losses such 

as processing and preparation methods as well as harvesting and storage conditions.   Furthermore, some 

disease conditions increase the need for a vitamin intake of above normal levels and the demand for a 

higher level of a specific vitamin in order to prevent deficiency symptoms. 
 

Thus, in the sections to follow we will discuss the amounts of these vitamins which we should consume 

and which food sources   provide the adequate amounts of these vitamins. 
 

Make  sure  to  familiarise  yourself  with  the  sections  you  should  study  in  your prescribed textbook in 

order to complete this learning unit successfully, as indicated in the next section. 

 

4.2 

 

Required and further reading for unit 4 

 
For this learning unit, you should focus on the sections in your prescribed textbook, pages 298 to 327, that 

addresses the dietary recommendations and food sources of the water-soluble vitamins and pages 337 

to 354 that address the dietary recommendations and food sources of the fat-soluble vitamins.  

Remember that for this learning unit it is not necessary to study the physiological processes involved 

http://commons.wikimedia.org/wiki/File%3ATasty_Food_Abundance_in_Healthy_Europe.png
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and the functions of each of the vitamins, since this was discussed in unit 1 of theme 1. 
 

Other aspects which you will come across while reading through the sections in your prescribed textbook 

is the health related conditions associated with excess and deficiencies of each of the vitamins, but this 

will be discussed in detail as part of theme 3 and does not need your attention right now. 

 
 

 
You will need to refer to certain sections of the following chapters in your prescribed textbook: 

 
• The inside front cover of your prescribed textbook providing the DRI values per nutrient, pages A 

to C. 

• Chapter 1:  An Overview of Nutrition, pages 17 to 21 

• Chapter 10:  The water-soluble vitamins:  B-vitamins and Vitamin C, pages 295 to 327 

• Highlight 10:  Vitamin and Mineral Supplements, pages 328 to 334 

• Chapter 11: The fat-soluble vitamins: A, D, E and K, pages 337 to 354 

• Highlight 13:  Phytochemicals and Functional foods 
 
 
 
 

You can also refer to the following websites if you wish to obtain more information on some of the 

aspects: 

 
• http://www.fao.org/docrep/x5738e/x5738e07.htm#2. fat soluble vitamins 

• http://www.fao.org/docrep/x5738e/x5738e07.htm#1. water soluble vitamins 

• http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual- vitamin.html 

• http://books.google.co.za/books?hl=en&lr=&id=D3BT- 

yqa9pAC&oi=fnd&pg=PP1&dq=characteristics,+physiological+processes+%26 

+functions+of+water+and+fat+soluble+vitamins&ots=1AW 2c- 

Koi6&sig=QrAOUWqpI3fbRDc-sJv2V6pF1wY#v=onepage&q&f=false 

• http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm118079.htm 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%2 

0and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_ 

sum_table.pdf 

• http://fnic.nal.usda.gov/dietary-guidance/dietary-reference-intakes/dri-tables 
 
 

4.3 Learning outcomes 

 
After studying this learning unit you should be able to do the following: 

 
• Provide the correct dietary recommendations for each of the vitamins. 

 
• Explain the ways in which certain factors may affect the dietary recommendations for each vitamin 

in specific circumstances. 

http://www.fao.org/docrep/x5738e/x5738e07.htm%232.%20fat%20soluble%20vitamins
http://www.fao.org/docrep/x5738e/x5738e07.htm%231.%20water%20soluble%20vitamins
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm118079.htm
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://fnic.nal.usda.gov/dietary-guidance/dietary-reference-intakes/dri-tables
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• Recommend appropriate foods as sources of the vitamins. 

 
4.4 

 
Dietary recommendations for each of the water-soluble vitamins 

 
In theme 1, unit 1 you have learned that the vitamins can be classified into  water- soluble vitamins 

and   fat-soluble vitamins.   In this learning unit, you will learn what the dietary recommendations for 

each of the vitamins as per their classification are, what the factors are that influence the dietary 

recommendations, and which food sources are rich in each of their respective vitamins. 

 

The following sections will respectively address the dietary recommendations for each of the water-

soluble vitamins, the factors that influence their dietary recommendations and the food sources rich in each 

of the water-soluble vitamins. 

4.4.1 

 

Water-soluble vitamins:  thiamine, riboflavin, niacin & biotin 
 

 
Study the sections addressing the recommendations and food sources for each of the B-vitamins, on pages 

299 to 316 of your prescribed textbook, before reading through the paragraphs below.  These sections in 

your prescribed textbook will give you a good sense of the typical food sources that will supply these B-

vitamins.  In learning unit 1, you  learned  that  there  are  certain  dietary  compounds  and/or  food  sources  

that influence the absorption (bioavailability) of thiamine as well as the other B-vitamins.  It is important that 

you try to incorporate the knowledge you gained in unit 1 into learning unit 2, as this will help you to make 

better dietary recommendations on how to ensure an adequate dietary consumption (and absorption) of all 

the B-vitamins. 

 
The paragraphs to follow merely highlight the dietary requirements of each of the B- vitamins as well as 

specific factors that may affect the dietary recommendations in specific circumstances for some of the B-

vitamins. 

 
 

The Recommended Daily Absorption – (hereafter RDA) for  thiamine is 1.1 mg/day for adult women and 

1.2 mg/day for adult men.  No tolerable upper intake level (UL) value has been set for thiamine, since 

thiamine toxicities are very rare.  To ensure that the maximum thiamine content of food is kept, water loss 

should be kept to a minimum by, for example, using the excess cooking water for gravy.   Furthermore, even 

though adding baking soda to vegetables enhances the green colour of vegetables, it is not advised 

since thiamine is not stable in an alkaline medium such as baking soda. 

 
The RDA for  riboflavin is 1.1 mg/day for adult women and 1.3 mg/day for adult men, respectively.  No 

UL values has been established for riboflavin either, not because a riboflavin toxicity is rare, but rather 

because there is no known toxic effects related to the intake of riboflavin. 

 
The recommended intake of  niacin is indicated in  Niacin Equivalents (Hereafter NE), because niacin is 

produced from tryptophan in the body.  It is very important that you are able to estimate the niacin 

equivalents from the tryptophan in dietary proteins.  The RDA’s for niacin are 14 mg/day for adult women 

and 16 mg/day for adult men.   
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Unlike thiamine, riboflavin and most of the other B-vitamins, large dosages of niacin do have undesirable 

health effects.   Therefore a UL of 35 mg/day has been set for niacin obtained from supplements and fortified  

foods.  However this  UL  value  is  not applicable to niacin obtained from natural food sources of niacin 

(McGuire & Beerman, 2013:157). 

 
 
 
 
 
 
 
4.4.2 

Biotin is widespread in foods and can be found in peanuts, tree nuts, egg yolk, mushrooms and tomatoes.  

It is also produced by bacteria in the large intestine.  Avidin is a substance found in egg white, which binds 

to biotin and then makes it unavailable, however, cooking destroys avidin.  There is insufficient information on 

biotin intake and therefore an adequate intake (AI) of 30 µg/day for adults has been set. 

 
The water-soluble vitamins:  vitamin B5, B6, folate & B12 

 

An AI level of 5 mg/day has been set for  pantothenic acid intake by adults. No UL has been established 

for this vitamin, however, overconsumption have been associated with diarrhoea and vomiting (McGuire 

& Beerman, 2013:159). 

 
Vitamin B6 ’s RDA is 1.3 mg/day for adults between the ages of 19-50. However, the RDA for this vitamin 

depends on the age and gender of the individual.   An excess intake of vitamin B6  has been associated 

with neurological problems and, therefore, an UL value of 100 mg/day has been set.  Supplements often 

contain as much as 500 mg of vitamin B6,  making it fairly easy to consume more than the set RDA.  It is 

therefore vital to take note of the content of the supplements one consumes and to make sure that you 

do not exceed the UL levels (McGuire & Beerman, 2013:160). 

 
The dietary requirements for folate increases during pregnancy and lactation.  Folate has a critical role 

to play in the prevention of neural tube defects and therefore, it is important that women of childbearing 

age not only eat folate rich foods and folate fortified foods, but also take a daily multivitamin (which 

usually contains about 400 µg of folate).  However, an elevated folate intake makes the detection of a vitamin 

B12 deficiency difficult.  Therefore, the UL for folate has been set at 1000 µg/day  dietary 

folate equivalents (DFE). 

 

Vegans and  vegetarians  should consider  to take a  vitamin B12    supplement  or to consume vitamin 

B12  fortified foods to meet the RDA of 2.4 µg/day.  No UL has been set for vitamin B12 .  Furthermore, 

between 10 to 30 % of older people may be unable to absorb the natural occurring vitamin B12 , and therefore, 

the same recommendations as for vegans or vegetarians apply and are advisable for those older than 50 

years. However, individuals who present with a vitamin B12 deficiency caused by a lack of intrinsic factors 

require medical treatment. 

 
Remember that the complete list of the Dietary Reference Intakes (hereafter DRI’s) for each of the vitamins 

per gender and age group is provided on the Dietary Reference Intakes card, located at the inside front 

cover of your prescribed textbook, pages A to C. 

 
Try to complete activity 4.1 to test how much you know about the B-vitamins. 
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Activity 4.1:  Food sources of B vitamins 

Time:  15 minutes 

What should you do? 

Examine the pictures provided below and then answer the questions to follow: 
 

1.   Indicate which of the food sources that are illustrated below are known to be a good source of which 

of the B-vitamins.  You can complete this activity by either making notes on the hardcopy of this 

study guide provided to you in your study pack, or by making a descriptive list of each of the 

figures and then making notes on which B-vitamins occur in which of the food sources listed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Image obtained from: https://www.flickr.com/photos/funco0l/2397888913 

 

Image obtained from: https://www.flickr.com/photos/paddyspig/9162952793 

https://www.flickr.com/photos/funco0l/2397888913
https://www.flickr.com/photos/paddyspig/9162952793
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Image obtained 

from: http://commons.wikimedia.org/wiki/File:Grain-bread-cereal.jpg 

 Image 

obtained from: http://commons.wikimedia.org/wiki/File:Fruits_and 

vegetables_(1).jpg 

 
 

 
 

Image obtained from: http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-
consumption-of-dairy-products,- 

1970-
2012.aspx#.VCLaclIcTIU 

2.   After writing short notes about the best food sources of B-vitamins, indicate how these foods 

can be stored and prepared for maximum retention of the B-vitamins. 

3.   Indicate  what  the  dietary requirements for  each  of  the  B-vitamins  listed  in question 1 are. 

4.  Calculate how many niacin equivalents you would receive from a diet that delivers 98 grams 

of protein and 4 mg of niacin. 

 

4.4.2.2 
Feedback: 

You should know off by heart the RDA, AI and UL values of the B-vitamins for adults, provided in 

your prescribed textbook, for the examination.  But, remember that you can refer to the inside front 

cover of your prescribed textbook (pages A to C), where the DRI values per nutrient is provided If 

you want to look up what 

http://commons.wikimedia.org/wiki/File%3AGrain-bread-cereal.jpg
http://commons.wikimedia.org/wiki/File%3AGrain-bread-cereal.jpg
http://commons.wikimedia.org/wiki/File%3AFruits_and%20vegetables_(1).jpg
http://commons.wikimedia.org/wiki/File%3AFruits_and%20vegetables_(1).jpg
http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-consumption-of-dairy-products%2C-1970-2012.aspx#.VCLaclIcTIU
http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-consumption-of-dairy-products%2C-1970-2012.aspx#.VCLaclIcTIU
http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-consumption-of-dairy-products%2C-1970-2012.aspx#.VCLaclIcTIU
http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-consumption-of-dairy-products%2C-1970-2012.aspx#.VCLaclIcTIU
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the DRI values of any nutrient for pregnant women, lactating women, infants and children of different 

ages are, consult the inside front cover of your prescribed textbook (pages A to C).. 

 
You can also refer to the DRI micronutrient summary table developed by the Nutrition  Information  

Centre  of  the  University  of  Stellenbosch  (NICUS),  by clicking  on the  following link:  

http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres 

%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients 

_sum_table.pdf.    Alternatively, you can obtain this summary table under the “Additional Resources” 

tab on the left hand panel of this module site.  If you are studying the printed version of this guide, 

please find this information further on in your study package. 

 
We will now look at the dietary recommendations for vitamin C and the food sources known to 

be rich in vitamin C. 
 

4.4.3 The water-soluble vitamins:  Vitamin C 

 
Study the section titled: “Vitamin C Recommendations” and “Vitamin C Food Sources” on pages 

324 to 327 of your prescribed textbook, before reading through the paragraphs below. 

 

There are certain conditions that increase the requirements of ascorbic acid 

(vitamin C) such as: 

• stress (emotional or environmental), 

• the use of certain medication, 

• the tissue healing of wounds, 

• fever and infections, 

• growth during childhood and pregnancy and 

• smoking. 

The RDA of  vitamin C for  infants (babies)  up to about  five months is 40 mg/day.  Both 

breast-fed and formula-fed babies should receive at least 30 mg of vitamin C a day, which naturally 

occurs in the breast milk of a mother consuming a balanced diet, or which is supplemented in 

formula milks.  We all associate vitamin C with the natural sources of citrus fruit, guavas, 

tomatoes and green vegetables.  Your daily diet should include enough of these foods in order to 

meet the RDA of vitamin C for men which is 90 mg/day and for women  at  75  mg/day.    

However,  smokers  need  to  add  an  additional  35 mg/day to the normal RDA. 

 
 

Try to complete Activity 4.2 on dietary requirements, certain factors that may affect the dietary 

recommendations for vitamin C, as well as the food sources of vitamin C 

http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
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4.4.3.1 Activity 4.2:  dietary requirements of vitamin C 

 
Time:  20 minutes 

 
What should you do?  Answer the following questions: 

 

1.   Martha is a 26 year old, woman who complains of often having a sore throat and a runny nose.   

While conducting her 24-hour recall you will notice that she only eats vegetables if they are 

cooked until they are very soft.  Explain to Martha why she should not overcook her vegetables. 

2.   Provide Martha with some ideas on how she can preserve the nutrient content of her food. 

3.  Also indicate to Martha what her daily vitamin C need is. 

4. Tshepo has been a smoker for the last 23 years.     He is a corporate businessman who experiences 

stress on a daily basis and smoking helps relieve his stress.    He has read that  the vitamin 

C need for  smokers’ is different from that of non-smokers.  Advise Tshepo on how to ensure 

that he consumes adequate amounts of vitamin C and base your answer on the established RDA 

value. 

 
4.4.3.2 

 
Feedback: 

 
You can refer to the inside cover of your prescribed book to get the correct DRI 

values for vitamin C for each of the cases presented in the previous activity. 
 
 

Refer to table 10-1 on page 296 of your prescribed textbook on how Martha can minimise the nutrient 

losses from the foods she prepares. 

Figure 10-19 on page 326 of your prescribed textbook provides some ideas on foods that are rich 

in vitamin C, which you could recommend to Tshepo to include in his daily diet. 

 
4.5 

 
Dietary recommendations for each of the fat-soluble vitamins 

 
In theme 1, unit 2, you learned what the  fat-soluble vitamins  are and the functions of each 

of these vitamins in the human body.  You also learned that, as with the water-soluble vitamins, 

each fat-soluble vitamin has several forms, of which some are more biologically active than others.  

Furthermore, you came to learn that your body stores fat-soluble vitamins, which means that if you 

were to consume high dosages of these vitamins (especially in supplement form), it can result in 

toxicities, sometimes with serious consequences (McGuire & Beerman, 2013:167). 

 
 

 
Therefore, it is very important to know what the dietary requirements for each of the  fat-soluble  

vitamins  are  and  to  rather  ensure  adequate  intakes  of  these vitamins via dietary means if possible.   

In your prescribed textbook, from pages 

342 to 354, a detailed discussion is provided on the dietary recommendations, 

food sources and other sources for each of the fat-soluble vitamins.  Make sure 
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you study the sections, addressing the recommendations and food sources very well, as it is 

imperative to know the information provided in these sections. 

 
The first fat-soluble vitamin under discussion is vitamin A. 

 
4.5.1 

 
Fat-soluble vitamin:  vitamin A 

 

Read through the discussions on vitamin A recommendations and the foods that contain it on pages 

342 to 343 of your prescribed textbook before reading the brief summary on vitamin A below. 

 

 

The amount of vitamin A in a particular food type can be difficult to determine, since this vitamin 

exists in different forms, each with its own biological identity. The unit of measure for the combined 

quantities of preformed vitamin A and pro-vitamin A carotenoids in food is called a retinol activity 

equivalent (RAE). 

 

 

Beta-carotene is a rich, deep yellow, almost orange compound.  Therefore, any brightly coloured 

foods would be significantly vitamin A active.  Animal-based foods, such as butter, milk and milk-

products, egg-yolk, liver and other organ meats and shellfish (lobster, crabs and shrimp), tend to 

have pre-formed vitamin A.    Plant-based foods such as cantaloupe, winter squash, sweet potatoes, 

carrots, peppers and green leafy vegetables tend to contain pro-vitamin A carotenoids. 

 

 

Vitamin A compounds are relatively stable in foods.  Unlike, as is the case with most of the water-

soluble vitamins, processing and heating may increase the bioavailability of some carotenoids such 

as beta-carotene.  Now that you know more about the dietary requirement of vitamin A and which 

food sources to include in your diet to meet the requirements, try doing the next activity to apply 

your knowledge on a more practical level. 

 
 

4.5.1.1 

 
Activity 4.3:  vitamin A in the diet 

Time:  20 minutes 

What  should  you  do? Read  the  following  scenarios  and  then  answer  the question to 

follow: 

• Mrs A always makes starches such as rice, pasta and potatoes the basis of her meals.  She 

considers herself healthy, as she does not consume fatty foods and always chooses lean 

salad dressings, low-fat or fat free milk and milk products and if necessary rather uses 

margarine than butter. 

• Mrs B always tries to prepare attractive meals that include foods of different colours.  Her 

meals would often include plant-based foods such as sweet potatoes, spinach, carrots, 

peppers and winter squash. 

• Mrs C also tries to prepare attractive meals that include foods of different colours.     Her 

meals would often include cabbage, corn, bananas and beetroot. 
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• Mrs  D’s most favourite meals which she consumes  twice a week  are: 

chicken livers on toast, liver spread on crackers and steak and kidney pie. 
 
 

1.  Which one of the abovementioned ladies most probably consumes the most adequate amount 

of vitamin A? Motivate your answer. 

 
4.5.1.2 

 
Feedback: 

 
 

Did you notice that the best sources of vitamin A per calories presented in figure 

11-8 are highlighted in yellow?  You could have used the information provided in this figure, along 

with that provided in text to formulate your answer. 

 

Not only did this activity help you to familiarise yourself with which food sources are rich in vitamin 

A, but it also made you realise the importance of a balanced diet.  One should not only be on the 

look-out for diets that lack certain vitamins, but one should also be aware of those diets where certain 

vitamins are excessively consumed. The effects of deficient and excessive intakes of vitamins on 

one’s health will be discussed in theme 3, unit 7. 

 

Let us now look at which food sources you need to include in your diet if you want to ensure an 

adequate vitamin D intake. The section will address the dietary recommendations and food sources of 

vitamin D. 

 
4.5.1.3 

 
Activity 4.4:Convert international units (hereafter IU) to weight measurements 

Time:  30 minutes 

What should you do? 
 

Study the nutritional label provided and then answer the questions to follow: 

1.  Provide the weight measurements for vitamin A, D and E listed in IU 

2.  Based on your answer to question 1, explain whether this particular supplement 

would respectively provide adequate amounts of vitamin A, D and E.  Motivate your 

answer. 
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Image obtained from: 
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsR
egulatoryInformation/DietarySupplements/ucm070597.htm 

 

4.5.1.4 

 
Feedback: 

Refer to the “How to” block on page 343 of your prescribed textbook for some guidance on how to 

convert (IU) to weight measurements.  Also, make use of the DRI values provided on the inside cover 

of your prescribed textbook to guide you in answering the second question. 

 
 

4.5.2 

 
 

Fat-soluble vitamin:  vitamin D 

 

Meeting vitamin D requirements is difficult without sunshine, fortified foods and supplements.   Most 

dietary vitamin D comes from fortified dairy products and breakfast cereals.   There are only a few 

foods that naturally contain vitamin D, these include: egg yolk, butter, whole milk salmon, mackerel 

and sardines. 

 
 

In the summary section presented at the end of each vitamin discussed in your prescribed 

textbook, the DRI values are always given in the summary table.     Since their needs differ, it is 

important to remember that the dietary requirements of vitamins are different for the various 

age, population, and 

http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/DietarySupplements/ucm070597.htm
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/DietarySupplements/ucm070597.htm
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/DietarySupplements/ucm070597.htm
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gender groups.   The Institute of Medicine only recently (2011) established a RDA  for  vitamin  

D  of  600  IU/day  for  adults.    Approximately  one  litre  of vitamin D fortified milk will provide 

you with the required amount of vitamin D. In  order  to  help  reduce  bone  loss  in  the  elderly  

the  RDA  for  vitamin  D increases to 800 IU/day at the age of 71, (McGuire & Beerman, 2013:176). 

 

 
Remember to study the discussions on vitamin D recommendations and sources on pages 348 to 

349 of your prescribed textbook.   The next activity addresses the factors that may influence 

vitamin D synthesis and, therefore, whether a person would meet his/her vitamin D needs. 

 
4.5.2.1 

 
Activity 4.5:  factors influencing vitamin D synthesis 

 
Time:  10 minutes 

What should you do?     Explain whether you agree with the following statements.  Also indicate 

what you would recommend to these individuals to prevent a vitamin D deficiency from occurring. 

1.  Women may have an increased risk of a vitamin D deficiency due to their religion. 

2.  Eskimos may have an increased risk of a vitamin D deficiency. 

4.5.2.2 Feedback: 
 

For  this  activity  you  should  have  taken  the  factors  that  might  limit  sun exposure  and  

therefore,  vitamin  D  synthesis,  into  account.    A  vitamin D supplement is often needed in 

the winter, but also in the scenarios presented in this activity.   A vitamin D supplement is 

also often recommended since there are only a few food sources that naturally contain vitamin 

D or if these food sources are not part of one’s diet, a supplement is often necessary.  An 

alternative to a vitamin D supplement is to include foods known to be fortified with vitamin D.  

However, the bodies of adults who get vitamin D from a mixed diet and are exposed to some 

sunlight will create sufficient vitamin D to satisfy their needs. 

 

 
Let us now have a look at the dietary recommendation for vitamin E and which food sources are 

rich in this vitamin. 

 
4.5.3 

 
Fat-soluble vitamins:  vitamin E & K 

 
In  general  the  discussion  pertaining  to  the  recommendations  and  food sources of vitamin 

E and K is straight forward and therefore, only a short discussion on these vitamins follows. 

 
 

Vitamin E rarely causes toxicity, unlike the other fat-soluble vitamins, even when consuming 

large amounts of vitamin E supplements.  This is probably because the supplemental form of 

vitamin E is less biologically active than naturally occurring vitamin E.  However, in some people, 

high doses of vitamin 
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E supplements may cause haemorrhaging or bleeding.   Therefore, it is still important to be 

cautious when taking a vitamin E supplement.  A UL of 1000 mg/day has been set for vitamin E, 

regardless of its source (McGuire & Beerman, 2013:178). 

 
 

RDAs have not been established for vitamin K yet. However, the AI for women and men is 90 µg/day 

and 120 µg/day, respectively.  Very high amounts of vitamin K are also rarely toxic and, therefore, 

no UL value has been set for vitamin K yet (McGuire & Beerman, 2013:179). 

 

 
4.6 Reflecting on your learning 

 

In this learning unit you have learned what the optimal amounts for each of the vitamins  are  in  

order  to  maintain  health.  You have  also  learned  which food sources  are  rich  in  which  of  the  

vitamins  in  order  to  incorporate  such  food sources in your diet. You also became aware of certain 

factors that can influence the dietary recommendations of nutrients in certain situations. 

 
After learning so many new facts, it is always valuable to reflect on what you have learned. The 

following paragraph poses some reflective questions to you. 

 
1.  Which new words have you learned while studying this learning unit? 

Write down these new words and try to write down the definition or a brief description  next  

to  each  word.     If  you  cannot  remember  what  the definitions  for  certain  words  are,  

you  can  always  look  it  up  in  the resources provided to you. 

 
Remember that definitions are always tested in examinations and, therefore, it is important that you 

make a good effort to learn the terminology pertaining to the aspects addressed in this module. 

 
 

 

2.   One of your female friends, who is 37 years old, has completed an online dietary analysis of 

her diet history and obtained the following nutrient consumptions:  vitamin B6  – 120mg; 

vitamin E – 11 mg; vitamin A – 900 

µg; riboflavin – 1.1; vitamin K – 103 µg; niacin – 55mg.  She knows that 

you are enrolled for a nutrition module and asks you to explain the results to her. 

a.  Critically discuss the results with your friend. Remember to make reference to the 

DRI values. 

b.  If  applicable,  make  recommendations  on  how  your  friend  could improve on the 

nutrients that might be lacking in her diet. 

 

3.  Name  a  type  of  person/situation  in  which  one  may  need  to  use  a supplement of the 

following nutrient and motivate your answer: 

• Vitamin B12 

• folate 
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From this learning unit it is apparent that with a diverse diet one is likely to consume  most  of  the  

essential  nutrients.    In  the  event  where  some  of  the vitamins only present in small amounts in 

most food sources, foods are fortified with such vitamins in appropriate food vehicles.    Make 

sure you are able to provide examples where foods are fortified with specific vitamins. 

 
If you would like to test your knowledge on what you have learned from this learning unit, follow the 

instructions provided in the next section on where to find the revision questions on learning unit 4. 

 
4.7 

 
Critical thinking 

 
Click on the “Self-assessment” tool on the left hand panel of this module site. Open the 

assessment entitled “Revision questions_Unit 4”.  There you will find some revision questions which 

you can answer to test the level of knowledge that you have gained from this learning unit.  For those 

of you who don’t have online access, the revision questions are provided as a separate document 

in your study package. 

 
Remember that the goal of this activity is to help you   revise what you have learned from this 

learning unit.  Therefore, if you are uncertain, while you answer the questions, you are more than 

welcome to refer back to you study material to read up on and look for the answers.  Make sure 

that you are comfortable with the meaning of all the new terms that you have learned and that you 

understand all the concepts that have been addressed in this learning unit before moving on to 

learning unit 5. 

 
4.8 

 
Conclusion 

 
Learning  unit  4  focused  on  the  dietary  recommendations  for  each  of  the vitamins and the 

factors which influence the recommendations.  This learning unit  also  highlighted  the  food  

sources  known  to  be  high  in  each  of  the vitamins. 
 
 
 

Now that you are familiar with the dietary recommendations and food sources for each of the 

vitamins, we will have a look at these aspects as they pertain to the minerals.  Once you have 

completed the reflective and revision questions for unit 4, you can start with learning unit 5, which 

is contains important dietary facts about the minerals. 
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UNIT 5:  Dietary recommendations and food sources of minerals 

 

5.1 Introduction and overview 

 
In Theme 1, Unit 2 you learned that minerals differ from other nutrients, because they are 

inorganic.  Minerals are essential components of both plant and animal tissue, but are very seldom 

found in plants and animals in their pure elemental form.   Minerals often occur in combination, 

either with each other (as in sodium chloride) or with organic substances.   Lecithin, for example, 

is a phospholipid which is a combination of fat (lipids) and phosphorus.  Even though minerals 

only make up 4% of our bodies and are only needed in small amounts, they are very important in 

order to maintain our health. 

 
 
 

In the sections to follow we will discuss the amounts to which we should consume these minerals 

and which food sources provide the adequate amounts of these minerals. 
 
 
 

Make sure to familiarise yourself with the sections you should study in your prescribed textbook, 

as indicated in the next section, in order to complete this learning unit successfully. 

 
5.2 

 
Required and further reading for Unit 5 

 
For this learning unit, you should focus on the sections in your prescribed textbook, pages 361 

to 388, which addresses the dietary recommendations and intakes (food sources) of minerals.  

Remember that for this learning unit it is not necessary to study the physiological processes 

involved in and the functions of each of the minerals, since this was discussed in Unit 2, Theme 1. 
 

Other aspects which you will come across while reading through the sections in your prescribed 

textbook is the health related conditions associated with excess intake and deficiencies of each 

of the minerals. However, this will be discussed in detail as part of Theme 3 and does not need 

your attention right now. 

 
 
 

You will need to refer to certain sections of the following chapters in your prescribed textbook: 

 
• The inside front cover of your prescribed textbook, pages A to C, providing the DRI 

values per nutrient. 

• Chapter 1: An Overview of Nutrition, pages 17-21. 

• Chapter 12: W ater and the major minerals, pages 361-388. 

• Chapter 13: The trace minerals, pages 399-422. 

• Highlight 10: Vitamin and Mineral Supplements, pages 328-334. 

• Highlight 13: Phytochemicals and Functional foods. 
 
 
 
 

You can also refer to the following websites if you wish to obtain more information on some of the 

aspects: 

 
• http://www.fao.org/docrep/x5738e/x5738e07.htm#2. fat soluble vitamins 

http://www.fao.org/docrep/x5738e/x5738e07.htm%232.%20fat%20soluble%20vitamins
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• http://www.fao.org/docrep/x5738e/x5738e07.htm#1. water soluble vitamins 

• http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html 

• http://books.google.co.za/books?hl=en&lr=&id=D3BT- 

yqa9pAC&oi=fnd&pg=PP1&dq=characteristics,+physiological+processes+%26+fu 

nctions+of+water+and+fat+soluble+vitamins&ots=1AW 2c- 

Koi6&sig=QrAOUW qpI3fbRDc-sJv2V6pF1wY#v=onepage&q&f=false 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20an 

d%20Institutions/Nicus/Micronutrients/Minerals 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20an 

d%20Institutions/Nicus/Dietary%20_Reference_Intakes 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20an 

d%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_ta ble.pdf 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20an 

d%20Institutions/Nicus/Micronutrients/Minerals/calcium 

 
5.3 

 
Learning outcomes 

 
After studying this learning unit you should be able to do the following: 

 
• Provide the correct dietary recommendations for each of the minerals. 

 
• Explain, for each mineral, the ways in which certain factors may affect the dietary 

recommendations in specific circumstances. 
 

• Recommend appropriate foods as sources of the minerals. 

 

5.4 

 

Dietary recommendations for each of the major minerals 

 
In Theme 1, Unit 2 you learned that the minerals can be classified into  major minerals and   trace  

minerals.      In   this   learning  unit,   you   will   learn   what  the   dietary recommendations for 

each of the minerals per classification are, the factors that influence the dietary recommendations, 

as well as the food sources which are rich in each of the minerals. 

 

The following sections will address the dietary recommendations for each of the major minerals, 

the factors that influence their dietary recommendations and the food sources rich in each of the 

major minerals, respectively. 

 

5.4.1 

 
Major minerals: Sodium, Chloride & Potassium 

The major minerals sodium, chloride and potassium will be discussed together, not only because 

they have similar functions in the human body, but the dietary sources of sodium and chloride in 

particular are often the same. 

 
Sodium and chloride can be found in table salt, meat, dairy products, pickled foods, highly 

processed foods such as fast foods, chips, sandwich meats, condiments such as soy sauce and 

tomato sauce (McGuire & Beerman, 2013: 200). 

http://www.fao.org/docrep/x5738e/x5738e07.htm%231.%20water%20soluble%20vitamins
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals/calcium
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals/calcium
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals/calcium
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Image obtained from:           
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It is known that when food is processed, it not only has an influence on the sodium content of 

the product, but also on the potassium concentration, as illustrated in Figure 

12-10, page 375 of your prescribed textbook. 
 
 

Potassium is typically found in fresh fruit and vegetables and the following are the best sources of 

potassium per calorie. Examples are        broccoli, carrots, tomato juice, strawberries, squash and 

artichokes, as illustrated in Figure 12-11 of your prescribed textbook (Rolfes et al, 2012:  377).  

Other dietary sources of potassium are seafood, 

meat and dairy products. 

 
 

 

 
 

5.4.1.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5.4.1.2 

Activity 5.1: 

Time: 30 minutes 

What you should do: 

Make sure you read pages 372-378 in your prescribed textbook, specifically focusing on the 

sections with the following titles and then answer the questions provided below: “Sodium 

Recommendations”. 

“Sodium in Foods”. 

“Chloride Recommendations and Intakes”. 

“Potassium Recommendations and Intakes”. 

 

1.   Provide the dietary recommendations for each of the electrolytes. 

2.   Analyse the following 24-hour recall of dietary intake and recommend changes to 

improve the balance between sodium and potassium intakes. Also explain the 

health benefits of these changes briefly. 
 

Breakfast: Kellogg’s Cornflakes with milk, fried egg and bacon, white toast and 

butter, coffee with milk. 
 

Lunch: Ham sandwich with mayonnaise, tomato soup. 

Snack: Potato chips and cold drink. 

Dinner: Macaroni dish (‘Mince mate’), Greek salad with salad dressing. 
 
Feedback: 
 
Now that you have read these sections, did you notice that only AI values are provided for these 

electrolytes  This is because to date, there are no RDAs that have been established for any of these 

electrolytes. The AI and UL values of these electrolytes for adults, which are provided in your prescribed 

textbook, you should know off by heart for the examination. 

http://commons.wikimedia.org/wiki/File%3AOgalo_set.jpg
http://commons.wikimedia.org/wiki/File%3AFruits_and%20vegetables_(1).jpg
http://commons.wikimedia.org/wiki/File%3AFruits_and%20vegetables_(1).jpg
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The DRI values per nutrient is provided in the inside front cover of your prescribed textbook pages A to 

C. . If you want to know the DRI values of any nutrient for pregnant women, lactating women, infants 

and children of different ages, respectively, you can refer to these pages. 

 
You can also refer to the DRI micronutrient summary table developed by the Nutrition Information 

Centre of the University of Stellenbosch (NICUS), by clicking on the following link:    

http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and 

%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf. 
 

Alternatively, you can obtain this summary table under the “Additional Resources” tab on the left-

hand panel of this module site.  If you are studying the printed version of this guide, please find this 

information further on in your study package. 

 
We will now look at the dietary recommendations for calcium and the food sources known to 

be rich in calcium. 

 
 
5.4.2 Major minerals: Calcium 

 
Study the section titled: “Calcium Recommendations and Sources” on pages 380-382 of your 

prescribed textbook, before reading the paragraphs below. 

 
 

Image obtained from: http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-

capita-consumption-of-dairy- products,-1970-

2012.aspx#.VCLaclIcTIU 

 

The most important fact to remember regarding calcium is that the blood concentration of calcium 

is maintained through hormones, regardless of one’s dietary intake.  Figure 

12-13, on page 380 of your prescribed textbook illustrates the health implications of the 

abovementioned fact and emphasises why it is so important to include calcium rich foods in 

one’s diet (Rolfes et al, 2012: 380). 

 
Infants, children and adolescents have especially high calcium requirements, because they are 

growing.  Pregnant and lactating women also need more calcium.  Pregnant teenagers are 

particularly at high risk, because not only do they require calcium for their own growth, but also for 

the growth of the baby. 

 
The bioavailability of calcium is influenced by a number of factors: 

• Oxalates  and  phytates  are  dietary  compounds  that  bind  calcium  in  the intestine 

and obstruct its absorption. 

• Age also affects the amount of calcium that is absorbed from a meal.  Calcium 

absorption tends to decrease around the age of 50. 

 

More factors that affect the absorption of calcium (either positively or negatively) are 

http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-consumption-of-dairy-products%2C-1970-2012.aspx#.VCLaclIcTIU
http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-consumption-of-dairy-products%2C-1970-2012.aspx#.VCLaclIcTIU
http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-consumption-of-dairy-products%2C-1970-2012.aspx#.VCLaclIcTIU
http://www.ers.usda.gov/amber-waves/2014-june/trends-in-us-per-capita-consumption-of-dairy-products%2C-1970-2012.aspx#.VCLaclIcTIU
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listed on the left-hand panel of page 380 in your prescribed textbook. 
 
 

We all know that milk is the richest food source of calcium.  But, what should one do if you do not 

like the taste of milk, are lactose intolerant or allergic, a vegetarian that excludes milk and meat 

from your diet, part of a culture who does not use milk in their cuisine or maybe can’t afford to 

buy milk?  Try to complete Activity 5.2 on alternative food sources of calcium, other than milk. 

 
5.4.2.1 

 
Activity 5.2: Non-milk foods rich in calcium 

 
Time: 15 minutes 

 
What you should do:  Refer to Figure 12-14 on page 381 in your prescribed textbook, together 

with the in-text related discussions and answer the questions below: 

 
1.   Provide guidelines and alternative food sources for people who cannot consume milk, for 

various different reasons. 

2.   How  would  you  determine/estimate whether  a  person  (who  relies  on  non-milk 

products for calcium intake) is in fact consuming adequate amounts of calcium? 

 
5.4.2.2 

 
Feedback: 

 
If you dislike milk, you might prefer other milk products, such as cheese or yoghurt. You could 

also consider stirring fat-free milk powder into foods such as porridge, mashed potatoes or soups.  

Small quantities of milk can still be consumed by people with lactose intolerance. 

 

There are non-milk foods that are also rich in calcium, such as broccoli, tofu, Chinese cabbage 

(Bok Choy) and sardines with bones, as illustrated in Figure 12-14 on page 

381 of your prescribed textbook. Many cereals and fruit juices are fortified with calcium, making 

these also good sources of calcium to include in your diet, especially if milk is not part of the diet.  

For people who need to rely on non-milk products to consume the correct amount of calcium, it is 

important to know how to estimate their calcium intake. This is explained in the “How to” block on 

page 383 of your prescribed textbook, which you should make sure you understand and are able to 

do. 

 

Many people would also consider taking a supplement to ensure an adequate intake of each of 

the essential nutrients.    The next activity addresses the importance of a balanced diet and the 

role supplements have to play. Give it a try! 

 
5.4.2.3 

 
Activity 5.3: A balanced diet 

 
Time: 10 minutes 

 
What you should do:    Who of you remember the television commercial of a certain calcium 

supplement where watchers where humoured by the large portion sizes one would need to consume 

in order to meet the dietary requirement of calcium?  In this television commercial they used 

examples such as consuming about 4kg of broccoli or 2kg of salmon in order to meet one’s calcium 

requirement.  Of course they took this approach because they wanted to emphasise the convenience 

of merely taking a calcium supplement to meet your calcium needs. 

 
Read the following and then advise your friends on what to do in both situations: 
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1. One friend tells you that she eats almost nothing but protein-rich foods, as she believes 

this to be the most energy-efficient diet, while another friend tells you that she eats mostly 

carbohydrates, as she believes proteins and fats are unhealthy. 

2.   A friend asks you if he should use supplements. 

 
5.4.2.4 

 
Feedback: 

 
 

A balanced diet that includes a variety of foods is the best way to ensure that adequate amounts 

of all the essential nutrients are consumed.  W e should always try to include all food groups in 

our diet and not to overemphasise any of them. 

 

In certain health conditions and situations, supplementation has a key role to play.  You can read 

Highlight 10:   Vitamins and Mineral Supplements on pages 328-334 in your prescribed textbook 

to help you make an informed decision on the use of supplements. 

 
We looked at the dietary recommendations and food sources of the most abundant mineral in 

the body: calcium.  Let us now look at these aspects for the second most abundant mineral in 

the body: phosphorus. 

 
 

5.4.3 

 

Major minerals: Phosphorus 

 

Read through the  paragraph titled “Phosphorus Recommendations and  Intakes” on page 384 

of your prescribed textbook. 

Phosphorus accompanies calcium  in  the crystals  of  the bones  and  in  many food 

sources, such as milk.    Other food sources known to be high in phosphorus are illustrated in 

Figure 12-17 on page 385 of your prescribed textbook.  The bioavailability of phosphorus is high 

in most food types, but its bioavailability is lower in seeds and grains than in animal-based foods, 

since these food sources contain phytates (McGuire 

& Beerman, 2013:  202).   The same is true for the bioavailability of phosphorus from green leafy 

vegetables, which is lower, but this is due to the  oxalates present in these food types, which make 

phosphorus unavailable for absorption. 

 

Phosphorus is often added to foods to enhance taste, smoothness and moisture retention and can 

be found in processed foods and soft drinks.    However, it is not recommended to rely on soft 

drinks to supply the dietary requirements of phosphorus, since these beverages are not nutrient 

dense, but rather energy dense (McGuire & Beerman, 2013: 203). 

 
5.4.4 

 
Major minerals: Magnesium 

 
 

 
Chocolate!   W ho does not love chocolate?   For the chocolate lovers, 

here is one more reason to enjoy chocolate (in controlled portions of 

course!):   chocolate has been reported to be a good source of magnesium 

(McGuire & Beerman, 2013: 204). 

 
 

 
Image obtained from:  http://commons.wikimedia.org/wiki/File:Chocolate.png 

http://commons.wikimedia.org/wiki/File%3AChocolate.png
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Other good sources of magnesium include legumes, whole grains, unprocessed (brown) rice, nuts 

and seafood (McGuire & Beerman, 2013:   203).   Magnesium is an ingredient of  chlorophyll and, 

therefore, green leafy vegetables are also good food sources of magnesium.  Figure 12-18 on 

page 386 of your prescribed textbook provides more food sources known to be rich in magnesium. 

 
 
 

Magnesium is also closely related to calcium and zinc and is present in food in the form of insoluble 

salts, or as a part of organic compounds.   Magnesium salts are also poorly absorbed and a high 

intake of calcium will interfere with magnesium absorption and vice versa.    Furthermore, protein 

deficiency and/or high concentrations of dietary fibre may decrease the absorption of magnesium 

(McGuire & Beerman, 2013: 204). 

 
 
 

Make sure that you read through the section pertaining to magnesium, on pages 385-387 in your 

prescribed textbook.   Did you notice the unusual UL value provided in the “In summary” section?  

The UL of magnesium is 350mg/day, which is actually very similar to, or less than the established 

RDA values.  The reason for this is that the UL only applies to magnesium obtained from supplemental 

or medicinal forms and not from foods (McGuire & Beerman, 2013: 204). The next section will discuss 

the last major mineral: sulphate. 

 
5.4.5 

 
Major minerals: Sulphate 

 
The facts on sulphate are short and simple:  A diet that supplies enough of the sulphur- containing 

amino acids (especially found in meat, milk, eggs and legumes) will adequately meet the body’s 

sulphur needs. Therefore, there is no recommended intake for sulphate. 

 
 

 

We have now addressed all of the major minerals. Complete the next activity to revise what you 

have learned up to now, before continuing to the discussions on the trace minerals. 

 
5.4.5.1 

 
Activity 5.4: Revising the major minerals 

 
Time: 30 minutes 

 
What you should do:  Compile a table in which you list each of the major minerals in the first column, 

the food sources per mineral in the second column and the dietary recommendation per mineral in the 

third column. 

 
5.4.5.2 

 
Feedback: 

 
If you struggled to complete the activity, refer back to the sections above, together with the sections 

referred to in your prescribed textbook.  Next, the dietary recommendations for each of the trace 

minerals, the factors that influence their dietary recommendations and the food sources rich in each 

of these trace minerals, respectively will be discussed. 

 
5.5 

 
Dietary recommendations for each of the trace minerals 

 
In Theme 1, Unit 2, you learned what  trace minerals are, which have been established as trace 

minerals, as well as the functions of each of the trace minerals in the human body. 
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In this unit and in the sections to follow, we will look at the dietary recommendations for each of  

these trace minerals, as  well as  which food sources are rich in these trace minerals. 

 
 

 
A daily intake of each of the essential trace minerals is vital to health, even though the body only 

requires these minerals in very small amounts.   Trace minerals are obtained from a wide variety of 

plant- and animal-based foods.  However, the bioavailability of trace minerals is influenced by a 

number of factors, such as interactions with other food components, nutritional status, genetics and the 

aging process. 

 
 

 
The first trace mineral under discussion is iron. 

 
5.5.1 

 
Trace minerals: Iron 

 
Iron is the best known of all the trace minerals and the one that is the most likely to be lacking in 

the diet.  But iron should be consumed regularly to replace iron losses that occur as a 

consequence of sweating, sloughing off of cells, trimming of hair and nails and minor excretion of 

red blood cells in the urine.  Iron should also be consumed to build the body’s iron reserves.  

The following sections address the factors that inhibit iron absorption (Section 5.5.1.1) and 

factors that enhance iron absorption (Sections 

5.5.1.2). 
 
 
 

On pages 407 to 410 of your prescribed textbook, a detailed discussion on the dietary 

recommendations, food sources and other sources of iron is provided.  Make sure you study the 

sections titled “Iron Recommendations and Sources” and “Iron Contamination and 

Supplementation” very well, as the information provided in these sections are vital to know. 

 

5.5.1.1 

 

Factors that inhibits iron absorption 

 
Several factors influence the amount of iron that the body absorbs.   Iron absorption decreases 

during malabsorption diseases and diarrhoea.    Factors that inhibit iron absorption include the 

following: 
 

• The surgical removal of stomach tissue, which will decrease the production of 

hydrochloric acid. 

• Anti-acid preparations that reduce the stomach acidity. 

• The presence of binding agents, such as  phytates and oxalates. 

• The polyphenols (such as tannic acid) in tea, coffee, wheat bran and red wine. 

• The calcium in milk 
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Images obtained 

from: http://www.flickr.com/photos/39736050@N02/6022974384/;  

http://commons.wikimedia.org/wiki/File:Glass_of_Red_W ine_w ith_a_bottle_of_Red_Wine_-

_Evan_Swigart.jpg;  http://commons.wikimedia.org/wiki/File:Cup_of_tea,_Scotland.jpg  
5.5.1.2 

 
Factors that enhance iron absorption 

 
People with an iron deficiency will absorb iron more efficiently than those with adequate iron stores 

in the body.  Pregnant and lactating women, growing children and teenagers, as   well   as   patients  

recuperating  from   blood  losses  (due  to   haemorrhaging, gastrointestinal bleeding due to 

ulcers and menstruation) have increased iron needs. 
 

Factors that facilitate/influence the absorption of iron are the following: 
 

• The source or form of iron:   the heme-iron from animal foods is absorbed more 

readily than the  non-heme iron from plants.  Iron in the ferrous-Fe
+2 

form is absorbed 

more readily than iron in its Ferric
+3 

form. 

• Acids  favour  iron  absorption,  since  they  are  capable  of reducing 

ferric iron to the ferrous form.  Examples of useful acids are:   

hydrochloric acid which is found in the stomach and ascorbic acid 

(vitamin C) which is found in food, such as citrus fruit. 

 
 
 

 
Image obtained from:  
http://commons.wikimedia.org/wiki/File:Ambersweet_oranges.jpg 

 
 

After reading all of the relevant sections in your prescribed textbook, as referred to in this section 

on iron, try to complete the next activity.  Activity 5.5 will test your level of understanding on the 

iron density of foods (meaning the iron content per food serving). 

 
 

5.5.1.3 

 
Activity 5.5: Appreciate foods for their iron density 

Time: 20 minutes 

What you should do:  Study Figure 13-6:  “Iron in Selected Foods” on page 409 of your prescribed 

textbook again.   Also study the “How to: Compare Foods Based on Nutrient Density” block on page 

37 of your prescribe textbook, and then answer the following questions: 

2.   Rank the foods by iron per serving, by writing down the food source that contains the 

most iron first and continue this way until you have listed all the foods presented in 

Figure 13-6. 

3.   Calculate the iron density for all of these foods. Now rank these foods again according to their 

iron per kcalories. 

4.   Name three foods that are ranked higher on the second list than they were ranked on 

the first list. 

http://www.flickr.com/photos/39736050%40N02/6022974384/
http://www.flickr.com/photos/39736050%40N02/6022974384/
http://www.flickr.com/photos/39736050%40N02/6022974384/
http://www.flickr.com/photos/39736050%40N02/6022974384/
http://commons.wikimedia.org/wiki/File%3AGlass_of_Red_Wine_with_a_bottle_of_Red_Wine_-_Evan_Swigart.jpg
http://commons.wikimedia.org/wiki/File%3AGlass_of_Red_Wine_with_a_bottle_of_Red_Wine_-_Evan_Swigart.jpg
http://commons.wikimedia.org/wiki/File%3AAmbersweet_oranges.jpg
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5.   W hat do the foods that you have listed for question 3 have in common? 

 
5.5.1.4 

 
Feedback: 

Did you notice that the best sources of iron per kcalories presented in Figure 13-6 are highlighted 

in yellow? You most probably noticed when comparing the two sets of lists with each  another,  that  

some  plant  based  foods  such  as  pinto  beans,  flour  (tortilla)  and potatoes, for example, were 

higher up on your first list than on the second list.   Even though these foods are good sources 

of iron (especially for vegetarians), one needs to consume more of these type of foods in order to 

consume an adequate amount of iron. 

 

This is a very important aspect to take note of and you should try to apply it to all the minerals 

under discussion.  Now that you know more about the dietary recommendations, food sources of iron, 

as well as the nutrient density of certain foods, we will discuss these aspects of zinc. 

 
5.5.2 

 
Trace minerals: Zinc 

 

 
Organic zinc compounds are present in both plants and animals.  The animal based food sources  

are,  however,  better  sources  of  zinc,  as  they  are  more  readily  available. 

Furthermore, since the bioavailability of zinc is 

lower in plant-based foods, the Institute of Medicine   

suggests   that   vegetarians   and especially vegans 

consume up to 50% more zinc than non-

vegetarians (McGuire & Beerman, 2013: 217). 

 
 

Protein-rich foods, such as shellfish, meats, 

poultry, milk and cheese contain the highest 

concentrations of zinc.  Remember to refer to Figure 

13-9 on page 413 of your prescribed textbook that 

illustrates the zinc amounts per serving of selected 

foods. 

 
 
 
 
 
 

 
Image obtained from: 
http://commons.wikimedia.org/wiki/File:Oysters_in_circle_on_plate.jpg 

 
 

Remember to also take note of the discussion on the use of zinc supplementation on pages 412-

413 of your prescribed textbook.    The next activity addresses the dietary requirements of zinc. 

http://commons.wikimedia.org/wiki/File%3AOysters_in_circle_on_plate.jpg
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5.5.2.1 Activity 5.6: Dietary requirements for zinc 

Time: 10 minutes 

What you should do:  Go to the “Additional Resources” Tab and open the “Theme 2” and then 

the “Unit 5” folder.   Look for the file “NICUS_ micronutrient_DRI summary table” and open it. 

1.   Now look up the DRI values for the following groups: 

• Females 14-18 years. 

• Females 19-30 years. 

• Pregnant women 19-30 years. 

• Lactating women 19-30 years. 
 
 

2.   How would you account for the different DRIs in this case? 

 
5.5.2.2 

 
Feedback: 

 
In the summary section presented at the end of each mineral discussed in your prescribed 

textbook, the DRI values are always given in the summary table.  However, it is important to 

remember that the dietary requirements of minerals differ for different age groups, population 

groups and gender groups, since their needs differ. 

 
 

When you looked up the DRI values for zinc, did you notice how the dietary requirements of zinc 

for women of different ages and health statuses changed? Remember that the NICUS summary 

table is one source that you can use to look up the DRI values of nutrients.  Alternatively, you 

can use the DRI tables provided in the front cover of your prescribed textbook, pages A to C. 

 
 

Now let us have a look at the dietary recommendation for iodine and the food sources which are 

rich in this trace mineral. 

 
5.5.3 

 
Trace minerals: Iodine 

 
Small amounts of Iodine are found in seafood, kelp (dried seaweed) and in milk, cheese and eggs 

if the animals were fed iodine-rich foods.  Most vegetables are low in iodine and the concentrations 

depend on the iodine concentrations in the soil. 

 
 

Iodine is unreliably distributed in foods and therefore potassium iodide is added to table salt in order 

to prevent iodine deficiency. This supplementation is optional since iodised and non-iodised salt 

are available to consumers.  However, regular use of iodised salt will ensure adequate iodine 

intake and is recommended for most people, except for those with a defective iodine regulatory 

system. 

 
 

Iodine is one of the trace elements which should be consumed in very small quantities. When 

reading the relevant sections regarding iodine, on pages 414-415 in your prescribed textbook, you 

will see that the RDA values are given as 150 micrograms (µg)/day. 

 

 
Up to now, you have encountered the words “enriched” and “fortification/ fortified” and might be 

wondering what these words truly mean.  Try to complete the next activity that addresses food 

fortification and enrichment in a practical manner. 
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5.5.3.1 Activity 5.7: Food fortification and enrichment of foods 

Time: 30 minutes 

What you should do:  W ith your next visit to the grocery store, look at the labelling of the 

following products and answer the following questions: 

• Maize meal 

• Kellogg’s Cornflakes or any other cereal 

 
Image obtained from: http://www.flickr.com/photos/39736050@N02/7369515492/ 

 

1.  Look  up  the  meaning  of  “fortified”  and  “enriched”  by  making  use  of  various resources.   

W rite down the different definitions you find and formulate your own definition based on the 

information you obtained. 

2.   Make a list of the minerals with which these products are fortified. 

3.  Explain  why/why not  fortified foods  contribute to  the  dietary intakes  of  certain minerals. 

 
5.5.3.2 

 
Feedback: 

 
We live in an age where information on any topic is fairly easy to obtain, especially if you are fortunate 

enough to have internet access.  However, remember that there are many places where you can 

find the definitions of (physiological terms) without referring to the internet, such as: 

 
• the glossary of your prescribed textbook; 

• medical dictionaries or even ordinary dictionary; 

• the Tutorial Letter 302 in your study pack; 

• the “Glossary” tool on the left-hand panel of this module site. 

 
By completing this activity, you should have come to realise that foods, especially grain products, 

that are fortified with certain minerals most definitely contribute to the dietary intakes of these 

minerals. 

 
5.5.4 

 
Trace minerals: Selenium 

 
Like the other trace minerals, selenium is also found in seafood.  Being a trace mineral, 

http://www.flickr.com/photos/39736050%40N02/7369515492/
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one does not need to consume large amounts of food that are rich in selenium in order to ensure 

adequate intake.  Merely eating two brazil nuts a day will effectively improve one’s selenium status 

(Rolfes et al, 2012: 416). 

 
 

 
Study the section titled “Selenium Recommendations and Sources”, together with the Summary table 

provided on page 416 in your prescribed textbook for more information regarding other food 

sources that are sources of selenium and what the respective DRI values for selenium are. 

 
 

 

Next, a short discussion follows on which food sources are rich in copper and what the DRI 

value of copper is. 

 
5.5.5 

 
Trace minerals: Copper 

 
Organ meats (beef liver, chicken liver etc.) are probably the best food sources of copper. This trace 

mineral is also found in shellfish, mushrooms, nuts, seeds, whole grains and legumes. 

 
 

 

You can read the section “Copper Recommendations and Sources” and the summary table to make 

sure that you know everything that is needed regarding this trace mineral. 

 
 

 
Manganese is the next trace mineral under discussion. 

 
 

5.5.6 

 
 

Trace minerals: Manganese. 

 
An important fact to remember regarding manganese is that regular calcium and iron supplement use 

may limit the absorption of manganese.  There is not enough scientific evidence to establish a RDA 

value for manganese and therefore, an AI value is provided in the summary table of manganese on 

page 418 in your prescribed textbook.  Make sure to also read the section “Manganese 

Recommendations and Sources”. 

 
5.5.7 

 
The rest of the trace minerals 

 
 

As you have seen up to now, the discussions regarding each of the trace minerals are not very 

exhaustive and, therefore, you are referred to your prescribed textbook to look up what the DRI 

values, as well as the food sources for the following trace minerals are: 

• Fluoride (pages 418-419) 

• Chromium (pages 419-420) 

• Molybdenum (page 420) 
 
 

Make sure to also read these sections in your prescribed textbook on pages 420-422: 

• “Other Trace Minerals” 

• “Contaminant Minerals’ 
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5.6 Reflecting on your learning 

 
After learning so many new facts, it is always valuable to reflect on what you have learned. The following 

paragraph poses some reflective questions to you. 

 
1. W hich new words have you learned while studying this learning unit?  W rite down these new 

words and try to write down their definition or a brief description next to each word.  If you 

cannot remember what the definitions for certain words are, you can always look it up in the 

resources provided to you. 

 
Remember that definitions are always tested in examinations and, therefore, it is important that you 

make a good effort to learn the terminologies pertaining to the aspects addressed in this module. 

 
2. W hat are your favourite drinks?  Do you prefer soft drinks, fruit juice, sports drinks, milk or 

water? Think about what nutrients your favourite drink contains, besides water of course.  

How do you think these beverages influence your nutrient and kilojoule (energy) intake? 

 
Some beverages (and foods) are more energy dense than nutrient dense.  Soft drinks, for instance, 

do contain potassium. However, because it is more energy dense than nutrient dense  it  is  not  

advisable  to  consume  soft  drinks  for  the  purpose  of  meeting  one’s potassium content.   A milk  

beverage, on the other  hand, is  a  rich source of  various essential minerals such as calcium, zinc 

and iodine.  Refer back to the relevant sections to check which minerals (or vitamins) other beverages 

such as fruit juice, sports drinks and water contain, if it does not come to mind straight away. 

 
3. Now that you have learned what the dietary recommendations for each of the trace minerals 

are, do you think that you meet these recommendations within your daily diet?    W hat  do  

you  think  you  can  do  to  ensure  that  your  mineral  intake is sufficient? 

 
From this learning unit it  should be apparent that with a diverse diet one is  likely to consume 

most of the essential nutrients.  In the event where some of the minerals are only present in small 

amounts in most food sources, foods are fortified with such minerals in appropriate food vehicles.  

Make sure you are able to provide examples of foods that are fortified with specific minerals. 

 
If you would like to test your knowledge on what you have learned from this learning unit, follow the 

instructions provided in the next section on where to find the revision questions on Learning Unit 5. 

 
5.7 

 
Critical thinking 

 
Click on the “Self-assessment” tool on the left-hand panel of this module site. Open the assessment 

entitled “Revision questions_Unit 5”.     There you will find some revision questions which you can 

answer to test the level of knowledge that you have gained from this learning unit.  For those of you 

who don’t have online access, the revision questions are provided as a separate document in your 

study package. 

 
Remember that the goal of this activity is to help you to revise what you have learned from this learning 

unit.  Therefore, while answering the questions, and if you are not sure, you are more than welcome 

to refer back to you study material to read up on and look for the answers.  Make sure that you are 

comfortable with the meaning of all the new terms that 
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you have learned and that you understand all of the concepts that have been addressed in this 

learning unit before moving on to Learning Unit 6. 
 
 
 
 
5.8 Conclusion 

 
Learning Unit 5 has focused on the dietary recommendations for each of the minerals and which 

factors influence these recommendations. This learning unit also highlighted the food sources 

known to be high in each of the minerals. 
 
 
 

Now that you are familiar with the dietary recommendations and food sources for each of the 

minerals, we will have a look at these aspects for water.    Once you have completed the 

reflective and revision questions for Unit 5, you can start with Learning Unit 6, which contains 

important dietary facts about water. 
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Unit 6:  Dietary recommendations and sources of water 

 

6.1 Introduction and overview 

 

 
 

Image obtained from: 
https://www.flickr.com/photos/98899358@N00/6745651363/in/photostream/ 

 
 

 
In theme 1, unit 3 you learned that water has a very important role to play in maintaining our general 

health.  In learning unit 6, you will learn which sources can provide you with the adequate 

amounts of water to support and maintain your general health. 
 

Make sure to familiarise yourself with the sections you should study in your prescribed textbook in 

order to successfully complete this learning unit, as described in the next section. 

 

6.2 

 

Required and further reading for unit 6 

 
For this learning unit, you should focus on the sections in your prescribed textbook, pages 361 to 370, 

where the dietary recommendations and sources of water is discussed.  Remember that, for this 

learning unit, it is not necessary to study the physiological processes involved and the functions of 

water, since this was discussed in unit 3 of theme 1. 
 
 
 

Other aspects that you will come across while reading through the sections in your prescribed 

textbook include water intake, as well as the health effects of water, but this will be discussed in detail 

as part of theme 3 and does not need your immediate attention. 

https://www.flickr.com/photos/98899358%40N00/6745651363/in/photostream/
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You need to refer to certain sections of the following chapters in your prescribed textbook: 

 
• The inside front cover of your prescribed textbook, pages A to C, providing the DRI values 

per nutrient. 

• Chapter 12: Water and the major minerals, pages 361 to 370 

 
You may also refer to the following website if you wish to obtain more information on some of the 

aspects: 

 

• http://www.cdc.gov/nutrition/everyone/basics/water.html 
 
 

6.3 Learning outcomes 

 

After studying this learning unit you should be able to do the following: 

 

• Provide the correct dietary recommendations for water. 
 

• Explain   the   ways   in   which   certain   factors   may   affect   the   dietary 

recommendations for water in specific circumstances. 
 

• Recommend appropriate sources of water. 
 
 
 
 
6.4 Dietary recommendations for water 

 

In general the discussion pertaining to the recommendations and sources of water is straight forward.  

Therefore, the ways the body loses and obtains water, as well as the dietary recommendations for water 

will shortly be discussed. 
 
 
6.4.1 Water sources 

 
There are various sources from which the body obtains water. These include: 

 

• The beverages that a person drinks (approximately 1 500 ml/day). 

• The foods that a person eats (approximately 800 ml/day). 

• The   metabolic   water   that   is   recycled   by   the   body   (approximately 

200 ml/day) (McGuire & Beerman, 2013:187). 

 
The foods we eat contain varying amounts of water, from 5% in very dry foods, for example crackers, to 

90% or more in watery foods such as fruits and vegetables. While studying the section on “Water Sources” 

on pages 362 to 363 of your prescribed  textbook,  you  should  also  study  Table  12-2  which  

provides  the percentage of water in selected foods. 
 
 
6.4.2 Water losses 

 
It is important that you read through the section on “Water Losses” on page 363 of your prescribed 

textbook before reading the summary provided below. 

http://www.cdc.gov/nutrition/everyone/basics/water.html
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In order to meet the body’s water needs, it is important to balance your daily intake of water 

with your daily water loss. 

The human body usually loses water in three ways: 
 

• Elimination of water/fluid in urine (1500 ml) and faeces (200 ml/day). 

• Evaporation/perspiration of water vapour via the skin (500 ml/day). 

• Water is also expelled as water vapour in expired air from the lungs, 300 ml/day 

(McGuire & Beerman, 2013:187). 

 
 
 

In total, the body loses approximately 2 500ml fluid a day.  Therefore, to counter this loss, adults 

generally need to consume 2 300 ml fluid a day through a combination of foods and beverages (McGuire 

& Beerman, 2013:187). 

 
The next section addresses the water requirements we need, which is dependent on the diet, activity 

and environmental temperature. 

 
6.4.3 

 
Water recommendations 

 

Study the section addressing the recommendations of water on pages 363 to 364 in your prescribed 

textbook.  Also refer to the inside front cover of your prescribed textbook providing the AI value for 

water. 

 
 

 

The Institute of Medicine released its first recommendations for water intake in 

2004, advising women to consume 2.7 litres (11 cups) of water a day and men to consume 3.7 litres 

(16 cups) a day.   This might seem much, but it includes the water obtained from all beverages and 

foods consumed during the day (McGuire & Beerman, 2013:189).     Furthermore, previous 

recommendations suggested that caffeinated beverages (which have diuretic properties) could not be 

depended on to supply water to the body. However, the DRI committee decided that caffeinated 

beverages (such as coffee and Coca-Cola) do contribute to one’s total daily water intake.    Remember 

that certain factors, such as physical activity and a warm environment may increase a person’s water 

requirements. 

 
 

 

The next activity addresses the water requirements.  Therefore, it is very important that you try your 

best to complete it.  This activity will also help you to revise what you  have  learned  from  this  

learning  unit.    Therefore,  while  you  answer  the questions, you are more than welcome to refer 

back to you study material to read up on and to find the answers if you are not sure of them. 

 
6.4.3.1 

 
Activity 6.1:  Meeting your daily fluid needs 

Time:  20 minutes 

What should you do?  This is a discussion activity.  You should read the instructions and 

question/s below and then post your answer in the Discussions  
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tool of this module’s website.  After posting your answer, read the postings of the other students 

and respond to at least one of them. If you do not have Internet access, please do this activity in 

writing. 

 
Go to the “Additional Resources” tab on the left hand panel of the module site and open up the 

folders “Theme 2” and then “Unit 6”. Look for the folder titled “Activity 

6.1” and open the file saved under this folder.  Examine the fact sheet on water and how we can meet 

our daily fluid needs and then answer the following questions. This fact sheet can also be obtained 

from the following URL 

link: http://www.cdc.gov/nutrition/everyone/basics/water.html or if you are studying the printed version 

of this guide, please find this information further on in your study package. 

 

 

1. Name the sources of your recommended daily water intake? 

2. Under which circumstances would your body need more water? 

3. What guidelines would you give to ensure that a person stays hydrated? 

4. What advise will you give to people who wish to increase their daily water consumption? 

 

6.4.3.2 

 
Feedback: 

 
 

Since  you  were  asked  to  discuss  the  answers  to  these  questions  on  the “Discussion” tool 

(on the left hand panel of this module site) with your peers, the feedback  will  also  be  provided  

there.    Your  lecturer  and/or  the  e-tutor  for  the module will forward the answers provided on this 

platform to the appropriate people and explain any further content specific questions you might have.   

For those of you who do not have regular Internet access a summary of the discussions will also be 

forwarded/emailed later in the year, as part of a tutorial letter. 
 
 

I hope that this activity has encouraged you to engage with your fellow students and  that  you  have  

learned  from  one  another.     Make  sure  that  you  are comfortable with the concepts that have 

been addressed in this activity and learning unit before moving on to learning unit 7. 

 

6.5 

 

Reflecting on your learning 

 

In this learning unit you have learned what the water requirements are in order to maintain good health.   

You have also learned what the percentage of water in specific food types are, so that you can 

incorporate the food sources with higher water percentages in your diet.  You also became aware of 

certain factors that can influence the dietary recommendations of water in certain situations. 

 
After learning so many new facts, it is always valuable to reflect on what you have learned. The following 

paragraph poses a reflective question to you. 

 
1.  What are your favourite beverages?  Do you prefer coffee, tea, soft drinks, fruit juice,  

sports  drinks,  milk  or  water? In your  opinion,  how do  these 

http://www.cdc.gov/nutrition/everyone/basics/water.html
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beverages contribute to your daily water requirement?  In your opinion, do you consume 

enough water? 

 
If  you  would  like  to  test  your  knowledge  on what  you  have  learned from  this learning unit, make 

sure to complete activity 6.1. 
 
 
6.6 Conclusion 

 
Learning unit 6 has focused on the water recommendations, as well as the sources that provide 

water to the body.  This learning unit also highlighted the factors that cause water loss from the 

body. 

 
 

We have come to the end of theme 2 which addressed the question:      “In what amounts should 

each of the essential nutrients be consumed for the human body to function efficiently and in which 

food sources does one find these essential nutrients?”   After completing learning units 4 to 6, you 

should be confident to answer  questions  related to the dietary recommendations  and food sources 

of each of the essential nutrients, including the vitamins, minerals and water.  If you feel  uncertain  

about  any  of  these  aspects  regarding  any  of  these  essential nutrients, you are advised to 

revise all necessary concepts before continuing to 

theme 3. 
 
 
 
 

 
 
 

Water: Meeting Your Daily Fluid Needs 

 

 

 

Ever notice how lifeless a house plant looks when you forget to water it? Just a little water and it seems to perk 
back up. Water is just as essential for our bodies because it is in every cell, tissue, and organ in your body. 
That's why getting enough water every day is important for your health. 

 

Healthy people meet their fluid needs by drinking when thirsty and drinking fluids with meals. But, if you're 
outside in hot weather for most of the day or doing vigorous physical activity, you'll need to make an effort to 
drink more fluids. 

 

Where do I get the water I need? 

 
Most of your water needs are met through the water and beverages you drink. 
You can get some fluid through the foods you eat. For example, broth soups and other foods that are 85% to 
95% water such as celery, tomatoes, oranges, and melons. 
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What does water do in my body? 

 
Water helps your body with the following: 

 

• Keeps its temperature normal. 
• Lubricates and cushions your joints. 
• Protects your spinal cord and other sensitive tissues. 
• Gets rid of wastes through urination, perspiration, and bowel movements. 

 

Why do I need to drink enough water each day? 

 
You need water to replace what your body loses through normal everyday functions. Of course, you lose 
water when you go to the bathroom or sweat, but you even lose small amounts of water when you exhale. 
You need to replace this lost water to prevent dehydration. 

 
Your body also needs more water when you are— 

 

• In hot climates. 
• More physically active. 
• Running a fever. 
• Having diarrhea or vomiting. 

 

To help you stay hydrated during prolonged physical activity or when it is hot outside: 

 

1.   Drink fluid while doing the activity. 
2.   Drink several glasses of water or other fluid after the physical activity is completed. 

 

Also, when you are participating in vigorous physical activity, it's important to drink before you even feel thirsty. 
Thirst is a signal that your body is on the way to dehydration. For more information, visit Fit Facts, Healthy 

Hydration from the American Council on Fitness  

.*(PDF-1.4Mb) 

 
Some people may have fluid restrictions because of a health problem, such as kidney disease. If your healthcare 
provider has told you to restrict your fluid intake, be sure to follow that advice. 

 

Tips for Increasing Your Fluid Intake by Drinking More 
Water 

 
Under normal conditions, most people can drink enough fluids to meet their water needs. If you are outside in hot 
weather for most of the day or doing vigorous activity, you may need to increase your fluid intake. 

 

If you think you're not getting enough water each day, the following tips may help: 

 

• Carry a water bottle for easy access when you are at work or running errands. 

http://www.acefitness.org/fitfacts/pdfs/fitfacts/itemid_173.pdf
http://www.acefitness.org/fitfacts/pdfs/fitfacts/itemid_173.pdf
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• Freeze some freezer-safe water bottles. Take one with you for ice-cold water all day long. 
• Choose water instead of sugar-sweetened beverages. This tip can also help with weight management. 

Substituting water for one 20-ounce sugar-sweetened soda will save you about 240 calories. 
• Choose water instead of other beverages when eating out. Generally, you will save money and 

reduce calories. 
• Give your water a little pizzazz by adding a wedge of lime or lemon. This may improve the taste, 

and you just might drink more water than you usually do. 

 

Do sugar-sweetened beverages count? 

 

Although beverages that are sweetened with sugars do provide water, they usually have more calories than 
unsweetened beverages. To help with weight control, you should consume beverages and foods that don't have 
added sugars. 

 

Examples of beverages with added sugars: 

 

• Fruit drinks. 
• Some sports drinks. 
• Soft drinks and sodas (non-diet). 

 

Visit  Rethink Your Drink for more information about the calories in beverages and how you can make better 
drink choices to reduce your calorie intake. 

 

Sources 

 
U.S. National Library of Medicine & NIH. MedlinePlus Medical Encyclopedia: Water in 

Diet. http://www.nlm.nih.gov/medlineplus/ency/article/002471.htm 

 

• Content source: Division of Nutrition, Physical Activity, and Obesity, National Center for Chronic Disease 

Prevention and Health Promotion 
 
 
 
 
 
 
Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30329-4027, USA 
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348 - Contact CDC-INFO 
A-Z Index 

http://www.cdc.gov/nccdphp/dnpa/healthyweight/healthy_eating/drinks.htm
http://www.nlm.nih.gov/medlineplus/ency/article/002471.htm
http://www.cdc.gov/nccdphp/dnpao/index.html
http://www.cdc.gov/nccdphp/dnpao/index.html
http://www.cdc.gov/chronicdisease
http://www.cdc.gov/chronicdisease
http://www.cdc.gov/cdc-info/requestform.html
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Theme 3:  Health related conditions associated with excess and deficiencies 

of essential nutrients 

 
This theme will address health related conditions associated with excess and deficiencies of essential nutrients, 

which include: 
 
Unit 7: W ater and fat soluble vitamins 

 
Unit 8: Major and minor minerals 

 
Unit 9: W ater 

 
 
0.3.1 Introduction and overview 

 
From the previous two Themes, you have learnt the functions of the essential nutrients in the human body, 

the dietary recommendations for these essential nutrients and which foods sources would provide one 

with adequate amounts of these essential nutrients.  W hile you were studying these themes, you probably 

asked the question, but  why is it so important that the essential nutrients be consumed in the  correct 

amounts? You also probably read through the sections addressing deficiencies as you were studying the 

specific sections referred to in your prescribed textbook.  These deficiencies along with toxicities answer 

the question as 

to why one needs to consume the adequate (correct) amounts of these essential nutrients. 
 

As you can gather from this, in order to prevent health-related conditions from occurring, one needs to  

consume a  varied diet  that  contains adequate amounts of  all  ofthe essential nutrients your body 

needs in order for these nutrients to fulfil their functions within the human body. You should realise the 

importance of this point as you work through this theme. In this theme you will also be introduced to 

general, dietary guidelines as part of the suggestions you could make for the treatment and prevention of 

these conditions. 

 

 

The holistic overview of the contents of this module was provided in the introductory section of this study 

guide.   Theme 3 addresses the third and fourth questions that arise when one thinks about the 

outcomes of this module (Figure 3).  From Figure 0.3.1 below, you will see that Theme 3 is divided into 

three learning units, each of which address the health-related conditions  associated  with  excess  and  

deficiencies  of  each  of  the  essential  nutrients (vitamins, minerals and water), respectively. 
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Figure 0.3.1: An overview of the structure of theme 3 
 
 
 
 

In the following section you are referred to specific resources that will assist you in fully grasping the 

aspects addressed in Theme 3.  In addition, there are resources other than your prescribed textbook, that 

you should consult for further information on deficient or excessive intake of particular essential nutrients. 

 
 
 
 
0.3.2 Required and further reading for Theme 3 

 
You should refer to specific sections of the following chapters in your prescribed textbook, when 

working through the content of Theme 3: 

 
• Chapter 10: The W ater-soluble vitamins: B vitamins and Vitamin C, pages 295-327 

• Chapter 11: The Fat-soluble vitamins: A, D, E and K; pages 337-354 

• Highlight 11: Antioxidant Nutrients in Disease Prevention, pages 355-359 

• Chapter 12: W ater and the major minerals, pages 361-388 

• Highlight 12: Osteoporosis and Calcium, pages 389-396 

• Chapter 13: The trace minerals, pages 399-422 

 
You can also refer to the following websites if you wish to obtain more information: 

 
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20 

Institutions/Nicus/Dietary%20_Reference_Intakes 

http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
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UNIT 7:  Health related conditions associated with excess and deficiencies of vitamins 

 
7.1 Introduction and overview 

 

 
 

Image obtained from: https://www.flickr.com/photos/communitye 
yehealth/5636914713/in/photostream/ 

 
 
 

A vitamin deficiency may be caused by different conditions, but often it is the consequence of an 

inadequate intake.  It can also be the result of malabsorption. 
 
 
 

One of the most important aspects to take note of as far as this unit is concerned is that there are no 

additional benefits for healthy persons when taking more than the recommended dietary 

requirements/allowances set for vitamins.    In fact, toxicities could occur from an overdose of some 

vitamins, especially for the fat- soluble vitamins.   Therefore, although vitamins are beneficial to 

health, it is not true that the higher the dosage the more beneficial it is to one’s health. 
 
 
 

While it  is critical to know how much of  each of  these vitamins we need to consume in order 

to maintain good health conditions, as you have learned in unit 

4, it is equally important to be aware of the symptoms  of a deficiency or toxicity 

caused by a lack of or overdose of a specific vitamin.   This will enable you to identify the vitamin 

that is being consumed inadequately or in excess amounts and to make the necessary dietary 

recommendations to address and rectify the relevant health problem. 

 
 

 
In the sections to follow we will discuss the symptoms associated with specific health  conditions  which  

occur  as a result  of  a specific vitamin deficiency or 

https://www.flickr.com/photos/communityeyehealth/5636914713/in/photostream/
https://www.flickr.com/photos/communityeyehealth/5636914713/in/photostream/
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toxicity.     Familiarise  yourself  with  the  sections  you  should  study  in  your prescribed textbook 

as indicated in the next section, in order to complete this learning unit successfully. 

 

7.2 

 

Required and further reading for unit 7 

 
The aspects and sections which you need to focus on when reading pages 295 to 

327 and 337 to 354 in your prescribed textbook are the health related conditions associated with the 

excess and deficiencies of each of the vitamins.  Remember that for this learning unit it is not 

necessary to study the physiological processes involved and the functions of each of the vitamins 

again, since this was discussed in unit 1 of theme 1.     Do not study the sections addressing the 

dietary recommendations or the food source either, since this was addressed in detail in unit 4, theme 

2. 

 
 

 
You will need to refer to the sections addressing the deficiencies and toxicities of the minerals in the 

following chapters of your prescribed textbook: 

 
• Chapter 10:  The water-soluble vitamins:  B vitamins and Vitamin C (pages 

295 to 327) 

• Highlight 10:  Vitamin and Mineral Supplements (pages 328 to 334). 

• Chapter 11: The fat-soluble vitamins: A, D, E and K (pages 337 to 354). 

 
You may also refer to the following websites if you wish to obtain more information on some of the 

aspects: 

 
• http://www.fao.org/docrep/x5738e/x5738e07.htm#2. fat soluble vitamins 

• http://www.fao.org/docrep/x5738e/x5738e07.htm#1. water soluble vitamins 

• http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual- vitamin.html 

• http://books.google.co.za/books?hl=en&lr=&id=D3BT- 

yqa9pAC&oi=fnd&pg=PP1&dq=characteristics,+physiological+processes+% 

26+functions+of+water+and+fat+soluble+vitamins&ots=1AW 2c- 

Koi6&sig=QrAOUWqpI3fbRDc-sJv2V6pF1wY#v=onepage&q&f=false 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres 

%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutri 

ents_sum_table.pdf 

 
7.3 

 
Learning outcomes 

 

After studying this learning unit you should be able to do the following: 

 
• Identify a toxicity or deficiency disease that may be the cause of a given set of symptoms. 

 
• Make  feasible  suggestions  for  the  treatment  of  a given  nutrition-related condition. 

http://www.fao.org/docrep/x5738e/x5738e07.htm%232.%20fat%20soluble%20vitamins
http://www.fao.org/docrep/x5738e/x5738e07.htm%231.%20water%20soluble%20vitamins
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://www.rawfoodexplained.com/vitamins/a-study-of-each-individual-vitamin.html
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://books.google.co.za/books?hl=en&amp;amp%3Blr&amp;amp%3Bid=D3BT-yqa9pAC&amp;amp%3Boi=fnd&amp;amp%3Bpg=PP1&amp;amp%3Bdq=characteristics%2C%2Bphysiological%2Bprocesses%2B%26%2Bfunctions%2Bof%2Bwater%2Band%2Bfat%2Bsoluble%2Bvitamins&amp;amp%3Bots=1AW2c-Koi6&amp;amp%3Bsig=QrAOUWqpI3fbRDc-sJv2V6pF1wY%23v%3Donepage&amp;amp%3Bq&amp;amp%3Bf=false
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
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7.4 

 
7.4.1. 

 

 
• Correctly identify the risk factors for a given nutrition-related condition in individuals or 

groups, and provide suitable recommendations. 
 

Health conditions related to the water-soluble vitamins 

 
You have already learned so many new facts regarding the role each of the B- vitamins and 

vitamin C has to play in our bodies and from which food sources you can obtain each of these 

vitamins.  In this learning unit, you will learn which health  conditions  and  problems  you  would  

develop  if  you  do  not  consume enough, or even too much of these vitamins. 

 

The following sections will address the health conditions that occur when you consume too much or 

too little of each of the water-soluble vitamins. 

 

Thiamine related health problems 
 
 

 
 

Image obtained from: https://www.flickr.com/photos/ricephotos/5516777268 
 

Although each of the B-complex vitamins performs specific metabolic functions, the functions of the 

B-complex vitamins are interrelated.   This means that a deficiency of any one seldom produces 

isolated deficiency symptoms, although certain symptoms may be more apparent than others.   A 

lack of one of the B- complex vitamins also affects the degree to which the other B-complex 

vitamins are utilised. 

You are already knowledgeable about the dietary requirements and food sources of thiamine.   Yet, 

in order for you to fully make use of this information in a practical  sense,  it  is  important  

that  you  understand  the  major  problems associated with a thiamine deficiency and the 

etiology thereof, which will be 

https://www.flickr.com/photos/ricephotos/5516777268
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briefly discussed in the next paragraph. 
 
 

A thiamine deficiency typically occurs in countries such as Asia, where unfortified rice is the staple 

food.  The thiamine concentration in rice is very low and is also partially destroyed by cooking; 

therefore rice is not a good source of thiamine. Fortunately, thiamine deficiency in South Africa is 

rare, because fortified maize 

meal (the staple food of many South Africans) is a good source of thiamine. 
 
 
 
 

 
 

Image obtained from: 

http://commons.wikimedia.org/wiki/File:COLLECTIE_TROPENM

USEUM_Beri- 

beri_oedeem_van_ledematen_en_voeten_TMnr_10006755.jpg 
 

People who abuse alcohol are at risk of a thiamine deficiency.   A prolonged thiamine deficiency may 

result in the disease beriberi.  There are four types of beriberi: 

• Wet beriberi 

• Dry beriberi 

• Infantile  beriberi: found  in  babies  breastfed  by  thiamine-deficient mothers 

and 

• Cerebral  beriberi/  Wernicke-Korsakoff  syndrome  which  is  typically associated with 

alcoholism (McGuire & Beerman, 2013:153). 

You can refer to the section on thiamine deficiency on pages 299 to 300 in your 

prescribed textbook, specifically for the characteristics of the “wet” and “dry” 

beriberi, respectively. 
 
 

The symptoms by which each of the beriberi types can be characterised are 

http://commons.wikimedia.org/wiki/File%3ACOLLECTIE_TROPENMUSEUM_Beri-beri_oedeem_van_ledematen_en_voeten_TMnr_10006755.jpg
http://commons.wikimedia.org/wiki/File%3ACOLLECTIE_TROPENMUSEUM_Beri-beri_oedeem_van_ledematen_en_voeten_TMnr_10006755.jpg
http://commons.wikimedia.org/wiki/File%3ACOLLECTIE_TROPENMUSEUM_Beri-beri_oedeem_van_ledematen_en_voeten_TMnr_10006755.jpg
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Dry beriberi Wet beriberi Infantile beriberi 

Severe muscle wasting Severe edema in the arms and 

legs 

Can cause heart pr 

Leg cramps Enlargement of the heart and 

respiratory problems often 

result in heart failure 

 

Leg tenderness   

Decreased feeling in the feet 

and toes 
  

 

tabulated in Table 7.1: 
 
 

Table 7.1: Symptoms per beriberi form 
 

 

o 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No adverse effects have been associated with an excess intake of thiamine, hence no UL value 

set either. 

 

The next section addresses the health problem related to riboflavin. 
 
 

7.4.2 
Riboflavin related health problems 

Read  the  section  on  riboflavin  deficiency  and  toxicity  on  page  302  in  your 

prescribed textbook, before reading the brief summary provided below. 
 
 

Riboflavin  deficiency  causes  a  condition  called   ariboflavinosis,  which  only appears after 

several months of low riboflavin intake and is often also associated with general malnutrition.  The 

signs and symptoms include: 

• Cheilosis: sores on the outside and corners of the lips 

• Stomatitis:  inflammation of the mouth 

• Glossitis: inflammation of the tongue 

• Muscle weakness: and 

• Confusion 
 
 

In general riboflavin deficiency is rare, but occurs in people who present with another disease or 

condition that interferes with riboflavin absorption, such as thyroid disease and alcoholics (who subside 

on a poor diet). 

 

7.4.3 
Niacin related health problems 

 
Pellagra is an Italian term, meaning “rough skin” and is the disease that results from a long term lack 

of niacin in the diet.  The disease is closely related to a diet where maize meal is the staple food, 

since it is known to be a poor source of niacin.  Furthermore, the niacin which is present in the 

maize is mainly bound to complex carbohydrates and small peptides, and can therefore not be 

absorbed by the body. 



117 

 
  NUT1602/001/4/2017 

 

The symptoms of pellagra are often referred to as “the four Ds” and include: 

• Dermatitis:  characterised by rough, thick, darkened and sometimes red skin.  Often 

accompanied by neurological problems including depression, anxiety, irritability, dementia 

and the inability to concentrate (McGuire & Beerman, 2013:157) 

• Diarrhoea along with other gastrointestinal disturbances, such as  loss of appetite and a 

swollen, red tongue, 

• Dementia (insanity) and ultimately 

• Death if left untreated. 
 
 
 
 
 

 
 

Image obtained from: http://commons.wikimedia.org/wiki/File:Pellagra2.jpg 
 

Children suffering from pellagra show considerable growth retardation.  They are often under mass 

and shorter than children of the same age. 

 

Patients are treated with  nicotinamide, along with a multivitamin preparation, as pellagra patients 

are usually also deficient in other vitamins of the B-complex group. It is also essential that patients 

follow a good, nutritious diet. 

 
Unlike most of the other B-vitamins, niacin presents with toxicity symptoms if large dosages from 

supplements are consumed.  You can read more about these toxicity symptoms on page 305 in your 

prescribed textbook.    However, it is important to note that an excessive intake of niacin, which 

naturally occurs in food, is harmless. 

http://commons.wikimedia.org/wiki/File%3APellagra2.jpg
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The next section discusses the health related problems associated with biotin. 

 
7.4.4 

 
Health problems related to biotin & pantothenic acid 

 
 

Both biotin and pantothenic acid deficiencies are uncommon and no toxic effects caused by high 

intakes of these B-vitamins have been reported either.   Read through the sections addressing the 

deficiency and toxicity of these vitamins, respectively on pages 306 to 307 in your prescribed textbook. 

 

The next section addresses vitamin B6 related health problems. 

 
7.4.5 

 
Vitamin B6 related health problems 

 
Pyridoxine deficiency is very rare, as most foods contain considerable amounts of this vitamin.  Alcohol 

abuse, the consumption of mainly processed food or a lack of nutritious food makes a deficiency more 

likely. 

 
 

 

A vitamin B6  deficiency can cause a condition named microcrytic, hypochromic anemia, which 

can reduce the ability of red blood cells to deliver oxygen to the tissue. This, in turn, weakens ATP 

production (McGuire & Beerman 2013:159). Certain medications, along with other factors, can also 

interfere with the absorption of vitamin B6  and as a result increase the need thereof.  Study the 

disucssion  on page 308 of your prescribed textbook, on the causes and health consequences of a vitamin 

B6 deficiency. 

 
 

 

The symptoms of vitamin B6  deficiency, namely cheilosis, glossitis, stomatitis and fatigue are very 

similar to that of riboflavin.   In practice these two deficiencies are often difficult to distinguish and calls 

for the analysis of blood tests to be sure which deficiency is present (McGuire & Beerman, 2013:159). 

 
 

 

Initially, pyridoxine is injected intramuscularly (in the muscle) to treat a vitamin B6 

deficiency.  Thereafter, it can be taken orally for as long as is necessary. 
 
 
 
 

Vitamin B6  toxicity occurs more frequently than that of other water-soluble vitamins, since relativley 

large amounts of pyridoxal phosphate is  retained in the liver and muscle cells.  Severe neurological 

problems, such as numbness in feet and hands and difficulty in  walk  occur with a vitamin B6   

toxicity.    However, as with other toxicities, it is not likely to be caused by the overconsumption 

of vitamin B6 -rich foods, but rather from the excessive intake of supplements (McGuire & Beerman, 

2013:160). 
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The next section discusses the health related conditions associated with folate. 
 
 
7.4.6 Folate related health problems 

 
From unit 1 you have come to realise that folate is a very important nutrient, which has many important 

functions in the human body.  Folate has a particularly important role to play during pregnancy, as it 

aids in the formation of the neural tube, which develops into the spinal cord and brain of the foetus 

(McGuire & Beerman, 2013:163). Therefore, an increased maternal intake of folate (from foods and 

supplements) have been reported to reduce the risk of  neural tube defects, of which the most 

common form is spina bifida.  However, folate not only protects against the development of neural 

tube defects, but also heart diseases and cancer.  You can read more about how that happens, on 

page 312 of your prescribed textbook. 

 

 
 

Image obtained from: http://commons.wikimedia.org/wiki/File:Spina_bifida-web.jpg 
 

Groups that are most at risk to develop a folate deficiency are: 

 

• pregnant women, 

• elderly people, 

• alcoholics and 

• people taking certain medication such as: 

o oral contraceptives, 

o anticonvulsants, 

o anticancer drugs/ therapies and 

o the regular use of aspirin and antacids has been reported to interfere with the body’s 
handling of folate. 

• Some conditions may impair the utilisation of folate, causing a deficiency condition to 

develop: 

http://commons.wikimedia.org/wiki/File%3ASpina_bifida-web.jpg
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o sprue (malabsorption syndrome), 

o pellagra and 

o leukaemia (blood cancer) 

• Smokers are also at risk of impairing their folate status. 

 
A severe folate deficiency causes the condition called  megaloblastic, macrocrytic anemia.   Folate is 

essential for cell maturation and DNA synthesis and therefore, inadequate  dieatry  folate  intake  can  

result  in  cells  (including  red  blood  cells) remaining large (macrocytic) and immature (megaloblastic).    

However, because several nutrient deficiencies can result in this very dangerous condition, it is sometimes 

difficult to determine whether it is solely a result of a folate deficiency. 
 
 
7.4.7 Vitamin B12 related health problems 

 
Read through the section on vitamin B12  deficiency and toxicity on page 315 of your prescribed textbook 

before reading the brief summary provided below. 

 
Vitamin B12 deficiencies can be classified as one of the following: 

 
• Primary vitamin B12  deficiency which is caused by an inadequate dietary intake of the 

nutrient. 

• Secondary vitamin B12  deficiency which is caused by the poor absorption of the nutrient, 

often due to: 

o atrophic gastritis which damages the stomach cells, which in turn fails to produce 
sufficient amounts of: 

    hydrochloric acid or 

    instrinsic factor 

o pernicious  anemia  which  destroys  the  stomach  cells  that  produce instrinsic factor 

o a defective gene for the instrinsic factor also leads to a secondary vitamin B12 

deficiency 

 
The anemia of a folate deficiency:   megaloblastic, macrocrytic anemia is one of the most obvious 

symptoms of a vtimain B12 deficiency, since vitamin B12  is required for the conversion of folate to its 

active form.     However, the misdiagnosis of a vitamin B12  deficiency as a folate deficiency can be 

very dangerous.  Even though folate  supplements  can  alleviate  some  of   the  symptoms  of   a  

vitamin  B12 deficiciency,  such  as  anemia,  it  will  not  clear  up  the  other,  less  evident, 

complications such as the neurological damage (McGuire & Beerman, 2013:165). Therefore, large 

dosages of folate supplements may mask a vitamin B12 deficiency. 

 
This condition is effectively controlled by the  parenteral injections of vitmain B12 , which 

regenerates the blood.  However, if it is due to a genetic defect this should be given throughout the 

pasients life . 

 
Activity 7.1 gives you the opportunity to test your level of understanding of the health related conditions 

for the B-vitamins. 
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7.4.7.1 Activity 7.1:  the B-vitamins’ health related conditions 

 
Time: 40 minutes 

 
What should you do?  Answer the quesitons below. 

 

1.   Twenty-seven year old Itumeleng and her husband   plan to start with a family and visit 

you for nutritional advise.  She tells you that she has heard of the importance of consuming 

folate and wants to know the following from you.   Answer Itumeleng’s questions, based on 

the information you have learned in this learning unit. 

a. What is the adequate folate intake and which sources would ensure that an adequate 

folate amount is consumed? 

b. What would be the health consequences if Itumeleng does not cosume adequate 

amounts of folate? 

 

2.   Patrick has been diagnosed with the megaloblastic, macrocrytic anemia, as well as atrophic 

gastritis.  He tells you that his aunt suggested that he takes a folate supplement to address 

these health conditions.   He asks you whether you agree with his aunt’s suggestion.   

Remember to explain to Patrick why you agree or disagree with his aunt. 

 

3.   Nine years ago, John was diagnosed with TB.  His doctor also prescribes Isoniazid to address 

his condition.  A deficiency of which vitamin would this lack indicate? Explain your answer. 

 

4.  With which vitamin deficiency/toxicity would you diagnose a person who presents with the 

following symptoms:  rough, thick, darkened skin, anxiety, diarrhoea, swollen red tongue and 

dementia?   Indicate what you would recommend this person to do in order to address these 

symptoms. 

 
7.4.7.2 

 
Feedback 

 

If you struggled to complete activity 7.1, read  the discussions in sections 7.4.1 to 

7.4.7  in  this  learning  unit  again,  along  with  the  sections  referred  to  in  your prescribed textbook. 

 
 

 

Also refer to the discussions on the B-vtiamin deficiencies and toxicites discussed as a whole, from 

pages 319 to 321 in your prescribed textbook.  It is important that you take note of the interactive effects 

that occur between vitamins (and other minerals) and which health conditions might occur as a result of 

these vitamin- interactions.  More often than not, the symptoms of one vitamin B deficiency may be 

similar to that of another vitamin deficiency, making it difficult to establish which vitamin is  actually  

deficient.  Let us consider the health conditions related to the last water-soluble vitamin, namely vitamin 

C. 
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7.4.8 Vitamin C related health problems 

 

It is important that you first read the sections on vitamin C deficiency and toxicity on pages 324 to 

325 of your prescribed textbook before reading the brief summary below. 

 
 

 

Scurvy results from a prolonged lack of vitamin C in the diet, which indicates  a diet that lacks 

fresh fruit or vegetables.  This deadly condition is characterised by bleeding  gums,  bruising,  poor  

wound  healing  and  skin  irritations  (McGuire  & Beerman, 2013:167). In the event that vitamin 

C intake is adequate, the body maintains a fixed reserve of vitamin C and rapidly excretes any 

excess in the urine.  If the intake is inadequate, reserves of vitamin C are depleted at the rate of 

about 3% a day.  Deficiency symptoms only appear until the reserves are down to about one fifth of 

the optimum levels, but this may take two months or more to occur. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 
Image obtained from: http://commons.wikimedia.org/wiki/File:Scorbutic_gums.jpg 

 

Image obtained from: http://commons.wikimedia.org/wiki/File:Scorbutic_tongue.jpg 
 

The  incidence  of  scurvy  is  at  present  relatively  rare,  due  to  the  increased availability of 

fruits and vegetables. However, this disease is still common in 

http://commons.wikimedia.org/wiki/File%3AScorbutic_gums.jpg
http://commons.wikimedia.org/wiki/File%3AScorbutic_tongue.jpg
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developing countries, and among alcoholics and older people who are on a very restricted diet 

(McGuire & Beerman, 2013:167).  People who live alone and do not eat well-balanced meals are also 

susceptible to scurvy. 

 
As soon as  scurvy is diagnosed and treated with vitamin C rich foods, the patient will respond within 

a few days.  However, due to the danger of sudden death, in severe cases, adequate amounts of 

synthetic ascorbic acid should be given immediately.  For immediate results/improvement approximately 

100 mg of vitamin C a day is given, either orally or through an injection if the patient tends to vomit. 

However, vitamin C is very soluble and is rapidly absorbed from the digestive tract. Furthermore,  a  

large  part  of  the  dosage  is,  immediately  lost  in  the  urine. Therefore, in order to saturate the 

body with ascorbic acid with as little delay as possible, a daily dosage of about 250 mg is advised. 

This should help the patient to achieve saturation within a week, despite the loss in the urine.  Finally, 

it is also very important to correct all general deficiencies in the patient’s previous diet.  The patient  

should  be  encouraged  to  include  as  much  fresh  fruit  and  cooked vegetables as possible in 

his/her diet. 

 
 

 

As you have learned in unit 4, an UL value has been set for vitamin C, due to the fact that people 

presented with symptoms such as gastrointestinal distress and diarrhoea after they have consumed 

vitamin C in excessive amounts (Rolfes et al, 

2012:325).   An excessive vitamin C intake also interferes with various medical regimes, as discussed 

in the section on “Vitamin C toxicity” on page 325 of your prescribed textbook. 

 
 

 

Complete activity 7.2 to test your level of understanding of the health conditions related to an 

inadequate vitamin C intake. 
 
 
7.4.8.1 Activity 7.2:  vitamin C related health conditions 

 
Time:  20 minutes 

 
What should you do?   Read the following scenarios and answer the questions that follow. 

 
Ida has been suffering from a common cold for the past 4 weeks and is desperate for a remedy that will 

make her feel better.   She read an article in the “You” magazine on how Vitamin C can not only cure 

the common cold, but also treats cancer.    After  reading  this  article,  Ida  decided  to  take  a  1000 

mg  vitamin  C supplement twice a day. 

 
1.  Explain to Ida whether you agree or disagree with the statement made by this article and 

explain to her why you say so. 

2.  Is the large dosage of vitamin C advisable?   Remember to explain your answer to Ida. 

3.  Explain to Ida whether vitamin C is effective in treating cancer. 
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7.4.8.2 Feedback 

 

If you struggled to complete activity 7.2, read the sections on vitamin C deficiency and toxicity on pages 

324 to 325 of your prescribed textbook again..  In order for you to answer question 3 successfully it 

would be worthwhile to read Highlight 11: “Antioxidant Nutrients in Disease Prevention” on pages 355 

to 359 of your prescribed textbook, to take note of the role that free radicals and antioxidants play in 

disease development and prevention. 

 
Up  to  this  point  we  have  addressed  the  health  conditions  associated  with  a deficient or excessive 

intake of each of the water-soluble vitamins.  However, there are also health conditions that occur when 

one does not consume enough or too much of the fat-soluble vitamins and this will be discussed 

in the sections that follow. 

 
7.5 

 
Health conditions related to the fat-soluble vitamins 

 
Although all vitamins are beneficial to health, claims of benefits resulting from consumption of high 

dosages should be treated with great caution.     This is particularly relevant to the fat-soluble vitamins, 

since any excessive intake of any of the fat-soluble vitamins are stored in the body and not excreted 

as in the case of the water-soluble vitamins. 

 
In the following sections, the health related problems for each of the fat-soluble vitamins  will  be  

discussed.    The  first  fat-soluble  vitamins  under  discussion  is vitamin A. 

 
7.5.1 

 
The health related problems related to vitamin A 

 
Study the sections addressing vitamin A deficiency and toxicity on pages 340 to 

342 of your prescribed textbook, before reading the summary of the most important facts provided 

below.   The following section addresses the health related conditions related to vitamin A deficiency. 

7.5.1.1 Vitamin A deficiency 
 
 
 

Primary and secondary vitamin A deficiencies occur. Primary vitamin A deficiencies are caused by 

a deficiency of vitamin A-containing foods which are very uncommon in developed countries.  

Secondary vitamin A deficiency occurs as a result of: 
 

• impaired vitamin A absorption, due to certain diseases such as cystic fibrosis and 

•   the interference with the conversion of precursors into vitamin A 
 
 
 

A spectrum of health related consequences occur as a result of a vitamin A deficiency and is 

collectively referred to as the  vitamin A deficiency disorder (VADD).  The prevalence of VADD 

is high in developing countries, especially 
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among children (McGuire & Beerman, 2013:170). 
 
 
 

Mild forms of VADD causes: 
 

• Infectious diseases such as measles 

• Night blindness. 
 
 
 

More severe forms can lead to: 
 

• xerophthalmia (which is often accompanied by Bitot’ s spots) and 

 
 

Image obtained from: http://commons.wikimedia.org/wiki/File:Bitot.jpg 
 

• keratinisation (also referred to as hyperkeratosis) 
 
 

 

The World Health Organisation recommends that all infants aged six months and older residing in high 

risk areas for the development of VADD, should receive a vitamin A supplement.   However, it is 

also very important to ensure that enough vitamin A containing foods are included in the diet as a 

precautionary step, especially pertaining to VADD among adults. 

 
Health related conditions do not only occur when one has a vitamin A deficiency, but also when 

vitamin A is consumed in excessive amounts.   The next section discusses the health conditions that 

arise as a result of vitamin A toxicity. 

 

7.5.1.2 Vitamin A toxicity 
 
 
 

Children  are  most  vulnerable  to  vitamin  A toxicity,  because they need  less vitamin A and are 

more sensitive to an overdose (Rolfes et al, 2012:342). 

 

 

The prolonged intake of large dosages of  preformed vitamin A (as from animal based foods, fortified 

foods and supplements) can lead to vitamin A toxicity causing hypervitaminosis A.  The 

manifestations (symptoms) of this disease include: 
 

•   bone defects, 

http://commons.wikimedia.org/wiki/File%3ABitot.jpg
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•   blurred vision and 

•   liver abnormalities 
 
 
 

Very high vitamin A intakes can also lead to: 
 

•   birth defects, such as neurological damage and physical deformities 
 
 
 

Note that vitamin A toxicity from  beta-carotene derived from food sources is not possible.  The 

overconsumption of beta-carotene from food merely causes the skin  to  turn  yellow,  a  benign  

condition  called  hypercarotenodermia,  as illustrated in Figure 11-7 on page 342 of your 

prescribed textbook.   However, the overconsumption of beta-carotene from supplements can be 

harmful, where this antioxidant acts as a pro-oxidant which: 
 

•   promotes cell division and 

•   destroys vitamin A. 
 
 
 

The next section addresses the health conditions associated with inadequate dietary intakes of 

vitamin D. 

 
 
 
 

7.5.2 Health conditions related to vitamin D 
 

 
Read the section “Vitamin D Deficiency” and “Vitamin D Toxicity” on pages 346 to 348 of your 

prescribed textbook, before reading the paragraphs to follow. 

 
Image obtained from: 
https://www.flickr.com/photos/sweetbeetandgreenbean/12682851165 

 

You have learned from unit 1 that vitamin D is unique amongst the other vitamins, since it is synthesised 

under the skin through the exposure to the ultraviolet rays of the sun.  This means that vitamin D can 

be obtained without food consumption. However,  in  unit  4  you  became  aware  of  the  factors  that  

may  affect  one’s 

https://www.flickr.com/photos/sweetbeetandgreenbean/12682851165
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exposure to sunlight and therefore the synthesis of vitamin D. 
 

 
Factors that contribute to a vitamin D deficiency include: 

 
• lack of sunlight 

• dark skin 

• breastfeeding without taking supplements and 

• not using fortified milk 

• advancing age due to: 

o the liver, kidneys and skins that lose its capacity to make and activate vitamin D 

o adults drinking little or no milk 

o more  time  spent  indoors  or  cautiously  wearing  protective  wear  and sunsection when 

outdoors, limiting the exposure to sunlight.  You should definitely make sure you study the 

section on “the elderly” and vitamin D deficiency on page 347 of your prescribed textbook. 

 

 
A vitamin D deficiency can cause a calcium deficiency in return. Read more about this on page 346 of 

your prescribed textbook.  The next sections will discuss the following vitamin D deficiency related 

health problems, respectively: 

• Rickets 

• Osteomalacia and osteoporosis 
 
 

7.5.2.1 Rickets 

 
 
 
 

 

Rickets is a disease that results from a vitamin D deficiency in infants 

and children. This, in turn, results in  improper  bone  mineralisation.    

It  is  a  significant public health concern, particularly in certain parts 

of the world. 
 
 
 
 
 
 
 
 
 

 
 
Image obtained from: 
http://commons.wikimedia.org/wiki/File:XrayRicketsLegssmall.jpg 

 
 

Vitamin D fortified milk and infant formulas nearly eradicated rickets in America during the 1900s. 

However, a study published in 2000 reported an increase in rickets, particularly among dark-skinned, 

breast fed babies (Kreiter et al, 2000). Further research indicated that breast fed babies are 

particularly subject to an increased risk of an inadequate vitamin D intake if the mother is not exposed 

to sufficient sunlight. This will result in reduced vitamin D amounts in their milk. 

http://commons.wikimedia.org/wiki/File%3AXrayRicketsLegssmall.jpg
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The limited exposure of infants to sunlight also contributes to the insufficient vitamin   D   

concentrations,   especially   among   the   darker   skinned   babies (McGuire & Beerman, 2013:175). 

 
 

Figure 11-10 on page 347 of your prescribed textbook shows a picture of a typical case of 

rickets in a young child and the associated symptoms.   The typical symptoms of rickets include 

the following: 

• Slow growth 

• Bowed legs 

• Knocked knees 

• Rachitic rosary (commonly referred to as “beaded ribs”) which can result in 

cardiac and respiratory problems 

 
 

The American Academy of Paediatrics recommends vitamin D supplements for all breastfed infants 

until they can consume adequate amounts of vitamin D-rich foods, such as vitamin D fortified cow 

milk (McGuire & Beerman, 2013:175). 

 
 

However,  when  the  vitamin  D  intake  is  inadequate  in  adults,  a  condition called  osteomalacia 

may arise.    The next section will discuss the etiology, typical symptoms of and treatment for 

osteomalacia. 
 
 

7.5.2.2 
Osteomalacia & osteoporosis 

 
Osteomalacia results in soft and weak bones of adults.  Symptoms include: 

• bone pain and 

• muscle weakness. 
 
 

People with  osteomalacia also have an increased risk of bone fractures. A vitamin D 

deficiency can result in the demineralisation of  previously healthy bones,  which  ultimately  

results  in  osteoporosis.Detailed  discussions  on osteoporosis are provided in unit 8 as well as 

Highlight 12: “Osteoporosis and Calcium” on pages 389 to 396 of your prescribed textbook. 

 

To help prevent the elderly from contracting these conditions, people above the age of 50 are advised 

to: 

• spend at least 15 minutes a day in the sunlight; 

• consume adequate amounts of vitamin D-rich foods; and 

• in some cases, to take vitamin D supplements. 
 
 

However, as highlighted before, excessive intakes of fat-soluble vitamins can easily lead to toxic 

effects and therefore one should be cautious when taking vitamin  D  supplements.  The  next  section  

addresses  the  health  conditions related to the excessive intake of vitamin D. 
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7.5.2.3 Vitamin D toxicity 
 

 
Because vitamin D is stored in the body’s adipose tissue (fat) an excessive intake is dangerous 

and may result in health conditions and problems such as: 

 

 
• hypercalcemia which in turn causes: 

o kidney stones 

o calcium deposits in various organs such as the kidneys and 

o hypertension 
 
 

The vitamin D toxicity disease is called  hypervitaminosis D.   In contrast to vitamin A toxicity, 

vitamin D toxicity can occur after relatively small overdoses have been taken. The symptoms of 

an excessive vitamin D dosage are: 

• a loss of appetite 

• loss of body weight 

• excessive thirst 

• nausea 

• vomiting 

• diarrhoea and 

• irritability 
 

 
When  hypervitaminosis D occurs in a mild form, the chances of recovery are good.   Patients 

suffering from the malignant form may, however, die of renal failure and those who survive may 

become mentally retarded.  Once vitamin D toxicity has been diagnosed the intake of vitamin D 

should be stopped immediately.  It is also important that the calcium intake should be restricted for 

at least nine months. 

 

 
Remember to read the section addressing vitamin D toxicity on pages 347 to 

348 of your prescribed textbook before continuing to the next section on the health related problems 

associated with an inadequate and excessive vitamin E intake. 

 
7.5.3 

 
Health conditions related to vitamin E 

 

 

As with the other fat-soluble vitamins, a primary vitamin E deficiency is rare. Vitamin E 

deficiencies usually occur in: 

• The formulas fed to infants which lack adequate amounts of vitamin E 

• people  with  genetic  disorders  that  causes  fat  malabsorption,  such as  cystic 

fibrosis 

 
 

The symptoms of vitamin E deficiency include the following: 
 

• Neuromuscular problems 
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• Loss of muscle coordination and reflexes 

• Muscular pain 

• Impaired vision and speech and 

Haemolytic anemia which in turn often results in weakness and fatigue 
 
 

 
 

Image obtained from: https://www.flickr.com/photos/euthman/301920983 
 

Even though vitamin E toxicity is rare, one needs to be cautious not to take extremely high dosages, 

since it might interfere with the blood clotting action of vitamin K and enhance the effect of 

anticoagulation medication. 

 
 

Remember to read the section “Vitamin E Deficiency” and “Vitamin E Toxicity” on page 351 of 

your prescribed textbook, to ensure that you are knowledgeable about all the specifics pertaining to 

this section. 
 
7.5.4 The health conditions related to vitamin K 

 
A more comprehensive discussion on the health conditions related to vitamin K can be found on 

page 353 of your prescribed textbook.  Following is a summary of the most important facts to take note 

of. 

 
Healthy adults  seldom  present  with  a  vitamin  K deficiency.    However,  certain factors can 

cause/contribute towards the manifestation of a vitamin K deficiency such as: 

 
• diseases that impair lipid absorption which causes bleeding 

• prolonged use of antibiotics, which kills the vitamin K producing bacteria in the intestine and 

• anticoagulant  drugs  such  as  Warfarin  which  interferes  with  vitamin  K 

metabolism and activity 

https://www.flickr.com/photos/euthman/301920983
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Due to the following reasons vitamin K deficiency might occur in some infants, since babies receive 

only minimal amounts of vitamin K during their first few weeks of life, The large intestine of infants 

completely lacks vitamin K-producing bacteria at birth and 

 
• Human milk contains very low concentrations of vitamin K 

 
Even though most infants do not present with this problem, some may develop a severe  vitamin  K  

deficiency,  which  leads  to  a  condition  called   vitamin  K deficiency bleeding (originally referred 

to as the haemorrhagic disease of the new-born), characterised by uncontrollable internal bleeding.   

However, in order to prevent this condition from occurring, all new-borns are given vitamin K either 

orally or through an injection at birth. 

 
Unit 4 highlighted that no UL value has been set for vitamin K, since no side effects have been 

reported for high intakes of vitamin K.   However, it is very important to know that vitamin K can reduce 

the effectiveness of anticoagulant medication and, therefore, it is vital that vitamin K rich foods are 

consumed in moderation when taking such medication (Rolfes et al, 2013:353). 

 
Once you feel confident about what the deficiencies and toxicities are for each of the water- and fat-

soluble vitamins discussed in this learning unit, you can try to complete the activity in the next section 

to test your level of knowledge on this section. 
 
 
7.5.4.1 Activity 7.4:  Matching health conditions to vitamins 

 
Time:  30 minutes 

 
What should you do?  Answer the following questions. 

 
1.  Match the health condition/symptom provided in column A to the correct vitamin 

deficiency/toxicity provided in column B. 

Note:  You can use each of the options provided in column B more than 

once,  if  it  relates  to  more  than  one  condition/symptom  provided  in column A. 

 
 

 
Column A 

 
Column B 

 
1.  Megaloblastic, macrocrytic anemia A.  Vitamin D deficiency 

 
2.  Rachitic rosary B.  Vitamin C deficiency 

 
3.  Xerophthalmia C.  Vitamin E deficiency 

 
4.  Spina bifida D.  Thiamine deficiency 

 
5.  Cystic fibrosis E.  Vitamin B5 toxicity 
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6.  Pellarga F.  Vitamin A toxicity 

 
7.  Pernicious anemia G.  Pyridoxine deficiency 

 
8.  Cheilosis 

H.  Biotin toxicity 

 
9.  Beriberi I. Vitamin B12 deficiency 

 
10. Microcrytic, hypochromic anemia J.   Folate deficiency 

 
11. Haemolytic anemia K.  Niacin deficiency 

  
L.  Vitamin A deficiency 

 
 
 

2.   Mrs Naidoo is a 67 year old lady who lives on her own and seldom cooks a meal for herself.  

She needs to take Warfarin three times a day to prevent thrombosis.    She also complains 

of muscle weakness and bone pain. Indicate with which vitamin deficiency/deficiencies you 

would diagnose her, based on the case-study provided.  Also provide Mrs Naidoo with 

sufficient recommendations to address her deficiency/deficiencies. 

3.   The RDA of vitamin C for children is 20 mg/day.  Milk is a poor source of this nutrient, yet it 

forms an essential part of a child’s diet.   Name the deficiency disease that might occur if a 

child were to be fed with milk only. Make recommendations of how one can ensure that children 

receive sufficient amounts of this vitamin. 

4.   Kevin informs you that he seldom feels a need to or wants to eat, but has noticed that he is 

extremely thirsty.    He complains that he often feels nauseous, frequently vomits and has 

diarrhoea.  Which vitamin deficiency or toxicity does Kevin most likely have?   Motivate your 

answer and provide Kevin with  some  recommendations  on  how  to  address  the  vitamin 

deficiency/ toxicity you have identified. 

5.   Pricilla is a 5 year old girl living in Matwabeng.  Her diet consists mainly of maize meal and 

spinach/amaranths.   You notice that she has a very dry, rough and scaly skin.  Which 

health condition does Pricilla most probably have and which vitamin deficiency/ toxicity 

caused it. Indicate how this health problem should be alleviated. 
 
 
7.5.4.2 Feedback 

 

If you struggled to match the vitamin associated with the health condition provided in the table above, 

I suggest that you refer to your prescribed textbook again.  The same applies if you struggled to identify 

the correct vitamin deficiency/toxicity from a set of symptoms provided to you in a scenario and to make 

the necessary recommendations on how to address the deficiency/toxicity.   You will find all the 

answers to these questions and other questions you might have regarding this aspect, in your prescribed 

textbook.  You are also more than welcome to ask your e-tutor for some assistance or discuss your 

answers with your peers, via the 
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Discussion tool of this module website. 

 
7.6 

 
Reflecting on your learning 

 
Part of the learning process is to reflect on what you have learned.  The following paragraph poses 

some reflective questions to you to assist your reflective process. 

 
1.   In  your  opinion  which  vitamin  deficiency,  ,  is the  biggest  public health problem in South 

Africa and which programmes has been introduced by government to decrease the prevalence 

of the deficiency? 

2. What role does fortification play in ensuring that adequate vitamin consumption is achieved by 

the general public?  With your next visit to the grocer, make a list of the fortified foods that 

you come across and also indicate which vitamins these products are fortified with. 

 
If you would like to test your knowledge on what you have learned from this learning unit, follow 

the instructions provided in the next section on where to find the revision questions on learning unit 

7. 

 
7.7 

 
Critical thinking 

 
Click on the “Self-assessment” tool on the left hand panel of this module site. Open the file titled 

“Revision questions_Unit 7”.  There you will find some revision questions that  you can answer  to 

test your  level of  knowledge that you have gained from this learning unit. 

 
Remember that the goal of this activity is to help you to revise what you have learned from this learning 

unit.   Therefore, while you answer the questions, you are more than welcome to refer back to you 

study material to read up on and look for the answers if you are not sure.  Make sure that you are 

comfortable with the meaning of all the new terms that you have learned and that you understand all of 

the concepts that have been addressed in this learning unit before moving on to learning unit 8. 

 
7.8 

 
Conclusion 

 

In  this  learning  unit  you  have  learned  how to  identify a  toxicity or  deficiency disease that may 

be the cause of a given set of symptoms.  You also learned how to identify the risk factors for a given 

nutrition-related condition in individuals or groups, and to provide suitable recommendations and 

feasible suggestions for the treatment of a given nutrition-related condition. 
 
 
 

Now that you are familiar with the health conditions related to the deficiencies and toxicities for 

each of the vitamins, we will have a look at what the health implications are if we consume too 

much or too little of each of the minerals. Once you have completed the reflective and revision 

questions for unit 7, you can start with learning unit 8. 
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UNIT 8:  Health related conditions associated with excess intake or deficiencies of minerals 
 
 
8.1 Introduction and overview 

 

 
 

Image obtained from: 
http://commons.wikimedia.org/wiki/File:Cystic_fibrosis_manifestations.svg 

 

If our diets are not adequate in the amounts of minerals our bodies need in order to function 

properly, health consequences are bound to happen.  Mineral deficiencies can have serious long-

lasting effects on our health and often the damage that has been done cannot be reversed.  Yes, 

it is very important to know the amounts of each of these minerals we need to consume in order 

to prevent related ill health conditions to occur, as you have learned in Theme 2. But, it is as 

important to be knowledgeable about the symptoms that one would present with if you suffered 

from a deficiency or toxicity of a certain mineral. By knowing this, you would be able to identify 

the mineral that is being consumed inadequately or in excess amounts and make the necessary 

dietary recommendations to address and rectify the health problem that occurred. 
 

In the sections to follow we will discuss the symptoms associated with specific health conditions 

as a result of either a nutrient deficiency or toxicity.   Make sure  to  familiarise  yourself  with  

the  sections  you  should  study  in  your prescribed textbook, as provided in the next section in 

order to complete this learning unit successfully.. 

http://commons.wikimedia.org/wiki/File%3ACystic_fibrosis_manifestations.svg
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8.2 Required and further reading for unit 8 

 

The aspects and sections which you need to focus on while reading pages 361 to 422 in your 

prescribed textbook are the health related conditions associated with the excess intake and 

deficiencies of each of the minerals.   Remember that  for  this  learning  unit  it  is  not  necessary  

to  study  the  physiological processes involved in and the functions of each of the minerals 

again, since this  was  discussed  in  Unit  2 of  Theme 1.    Neither  should  you  study the 

sections addressing the dietary recommendations nor the food source again, since this was 

addressed in detail in Unit 5, Theme 2. 
 

You will need to refer to the sections addressing the deficiencies and toxicities of the minerals 

discussed in the following chapters in your prescribed textbook: 

 
• Chapter 12: Water and the major minerals, pages 361-388 

• Highlight 12: Osteoporosis and calcium, pages 389-396 

• Chapter 13: The trace minerals, pages 399-422 
 
 

You  can  also  refer  to  the  following  websites  if  you  wish  to  obtain  more information on 

some of the aspects: 

 
• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centr 

es%20and%20Institutions/Nicus/Micronutrients/Minerals 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centr 

es%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centr 

es%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micr 

onutrients_sum_table.pdf 

• http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centr 

es%20and%20Institutions/Nicus/Micronutrients/Minerals/calcium 

• http://www.heartfoundation.co.za/cvd-research-updates/cvd-news-and- research-

update-30042014 

• http://www.who.int/elena/titles/sodium_cvd_adults/en/ 

• http://www.who.int/elena/titles/potassium_cvd_adults/en/ 

• http://emedicine.medscape.com/article/202333-overview 

• http://www.cdc.gov/mmwr/preview/mmwrhtml/00051880.htm 

• http://www.who.int/nutrition/topics/ida/en/ 

8.3 Learning outcomes 

 
After studying this learning unit you should be able to do the following: 

 
• Identify a toxicity or deficiency disease that may be the cause of a given set of 

symptoms. 
 

• Make feasible suggestions for the treatment of a given nutrition-related condition. 
 

• Correctly identify the risk factors for a given nutrition-related condition in individuals or 

groups, and provide suitable recommendations. 

http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Dietary%20_Reference_Intakes/dri_micronutrients_sum_table.pdf
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals/calcium
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals/calcium
http://sun025.sun.ac.za/portal/page/portal/Health_Sciences/English/Centres%20and%20Institutions/Nicus/Micronutrients/Minerals/calcium
http://www.heartfoundation.co.za/cvd-research-updates/cvd-news-and-research-update-30042014
http://www.heartfoundation.co.za/cvd-research-updates/cvd-news-and-research-update-30042014
http://www.heartfoundation.co.za/cvd-research-updates/cvd-news-and-research-update-30042014
http://www.who.int/elena/titles/sodium_cvd_adults/en/
http://www.who.int/elena/titles/potassium_cvd_adults/en/
http://emedicine.medscape.com/article/202333-overview
http://www.cdc.gov/mmwr/preview/mmwrhtml/00051880.htm
http://www.who.int/nutrition/topics/ida/en/
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8.4 Health conditions related to the major minerals 

 

You have already learned so many new facts regarding the role each mineral plays in our bodies 

and from which food sources one can obtain each of these minerals.   In this learning unit, you 

will learn which health conditions and problems you would develop if you do not consume enough 

or even too much of these minerals. 

 

The following sections will address the health conditions that occur when you consume too much 

or too little of the electrolytes, sodium, chloride and potassium, respectively. 

 
8.4.1. 

 
Sodium, Chloride & Potassium related health problems 

 
 

Sodium and chloride deficiencies as a result of inadequate intake are uncommon, since people 

ingest these minerals by merely adding salt to food, but a person on a low-salt diet may become 

deficient in chloride and would need to obtain it from another food source.  Deficiencies for these 

minerals are more often caused by unusual large losses as a result of severe vomiting which 

is sometimes accompanied by loss of stomach acid, very heavy perspiration, diarrhoea, blood loss 

or extensive burns.  Symptoms associated with a sodium deficiency in particular include 

disturbances in the acid-base balance, diarrhoea, muscle cramps, headaches, weakness and 

shock. 

 

You can refer to the section on “Potassium Deficiency” on page 377 in your prescribed textbook 

for the characteristics of potassium deficiencies.   There are certain circumstances that can 

cause a potassium deficiency to occur, such as: 

• Insufficient food intake due to: 

o Severe  malnutrition o 

Chronic  alcoholism o 

Anorexia nervosa 

o Low carbohydrate diets for weight reduction 

• Insufficient nutrient absorption in certain conditions such as: 

o Prolonged vomiting 

o Diarrhoea 

o Tumours that increase aldosterone secretion, leading to potassium loss 

o Severe tissue injury such as in burn patients 

o After surgery 

o During prolonged fevers 

• Some therapeutic measures can cause a deficiency such as: 

o Intravenous feeding without potassium in the fluid 

o Some diuretics used in the treatment of hypertension and oedema 
 
 

The next section addresses the roles potassium and chloride play in hypertension. 
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8.4.1.1 The role of potassium and chloride in hypertension 

 
Hypertension (high blood pressure) has for 

years been associated with increased salt  

(sodium  chloride) intake.     However, a low 

potassium intake also     influences     the 

development of  hypertension, especially when 

in combination with a diet high in sodium.    

Remember to refer to the sections “Sodium and 

Hypertension” and “Potassium and Hypertension” 

on pages 373 and 377 in your prescribed 

textbook. 

 
 

 

For people who are at risk of developing 

hypertension  or  have  been  diagnosed with  

hypertension,  a  reduced  sodium 

  

 

 

 

 

 

intake and increased potassium intake may be advisable and beneficial.  The next activity 

challenges you to do research on this topic and to make a list of dietary guidelines one should follow, 

which will result in a lower dietary sodium intake and ultimately reduce one’s risk of developing 

hypertension.  Go on - give it a try. 

 
Image obtained from: 
http://commons.wikimedia.org/wiki/File:Blausen_0486_HighBloodPressure_01.pn 

 

8.4.1.2 Activity 8.1:  Reducing hypertension risk 

 
Time:  60 minutes 

 
What you should do:   Visit the websites of the following institutions, known to present scientifically 

sound information on various health related conditions: 

 
• World Health Organisation (WHO), 

• Centre for Disease Control and Prevention (CDC) 

• South African Heart Association 

• Heart and Stroke Foundation 

Type in key terms and phrases such as “hypertension”, “high blood pressure”, “dietary guidelines for 

hypertension”, “salt intake and hypertension” in the search area presented on the websites.    Now 

look  at your  search results and filter through the resources to determine which contain the most 

relevant information. Make a list of dietary recommendations (specifically pertaining to sodium and 

potassium intake) to reduce hypertension. 

 
 

 

If you do not have regular Internet access, note that doing this activity is not essential. However, I 

would encourage you to try doing it when the opportunity 

http://commons.wikimedia.org/wiki/File%3ABlausen_0486_HighBloodPressure_01.png
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occurs, for example if you visit a Unisa Regional Centre. 

 

8.4.1.3. 
Feedback: 

 
 
 
 
 
 
 

This activity was jam-packed with opportunities  to  

develop  new skills.    Not only did you learn how to 

reduce your risk of hypertension, but you were also 

introduced to a way of searching for valid and evidence-

based information on the internet. 
 
 
 
 
 
 

Image obtained from: http://www.flickr.com/photos/39259750@N02/4986422533/ 

 

As a university student at an open learning institution, this is a very important skill to be able to 

master.  Remember that your Tutorial Letter 301 gives a detailed description on how to obtain 

scientific, evidence-based information on the Internet.  Make sure to refer to that resource as 

well, in order to develop your research skills even further. 

 

Remember that one of the objectives of this learning unit is to correctly identify the risk factors for 

a given nutrition-related condition in individuals or groups, and provide suitable recommendations.       

Therefore, even though you completed this activity on hypertension risk, which is related to 

the dietary intake of sodium and potassium, it is important that you are able to identify the risk 

factors for any other nutrition related condition under discussion in this learning unit. 

 

You might have come up with some of the following guidelines: 

• Learn to enjoy the unsalted flavours of foods. 

• Cook with only small amounts of added salt. 

• Do not add salt to food at the table. 

• Substitute   herbs   and  spices   for   salt   flavouring   in   meats   and vegetables. 

• Use salty foods, such as processed meats and cheeses sparingly. 

• Limit snacks such as potato chips, salted nuts, crackers. 

• Avoid the use of canned products. Read the labels and check the added 

preservative for sodium. 

• Eat plenty of fruits and vegetables. 

http://www.flickr.com/photos/39259750%40N02/4986422533/
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Image obtained from:  http://www.nlm.nih.gov/medlineplus/ency/imagepages/19226.htm 

 

While reading up on how to reduce your hypertension risk, you undoubtedly became aware 

of how much research has been done on this health condition, as  it  is  a  global  epidemic.

 The  most  popular  diet  recommended  for 

hypertension is the  Dietary Approaches to Stop Hypertension (DASH) diet. However, this 

diet is not only recommended for hypertension, but is also the dietary advice  given  to  

prevent  bone loss. High salt  intakes  have been associated with 

increased calcium excretions whereas, potassium has been reported to potentially prevent 

calcium-excretion caused by a high salt diet. Therefore, the DASH diet which is low in sodium 

and high in potassium as well as  calcium  and  it  is  optimal  to  not  only  manage  

hypertension,  but  also potential bone loss/calcium excretions. 

 

We have briefly discussed the health concern of bone loss, which forms part of  the  next  

health  condition  under  discussion,  caused  as  a  result  of inadequate  calcium  intake.    

The  details  pertaining  to  osteoporosis  and calcium intake will be discussed in more detail in 

the next section. 

 

8.4.2 
Calcium related health problems 

 
In Unit 2 you learned that calcium has various roles to play in the body, such as maintaining 

normal blood pressure, possibly protecting one against chronic lifestyle diseases such as 

hypertension and obesity.  The most well-known role calcium has to play in the body is its part 

in the formation and  mineralisation of bones and teeth.  You should read the paragraph titled 

“Calcium Deficiency” on page 382 of your prescribed textbook before you continue reading. 

 

Adults  do  not  necessarily  present  with  specific  symptoms  when  they  are calcium deficient.  

Furthermore, the development of a calcium deficiency is not obvious at the time, because the 

body does not send out signals to indicate that it is lacking calcium.   Only during the later 

years in life, when a person 

http://www.nlm.nih.gov/medlineplus/ency/imagepages/19226.htm
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fractures a hip for example, the long established calcium deficiency becomes apparent.  The next 

sections will discuss the following calcium related health problems, : 

• Rickets and osteomalacia 

• Osteoporosis 

• Hypercalcaemia 

 
 

8.4.2.1 

 
 

Rickets and osteomalacia 
 
 

Calcium deficiency in children, especially when accompanied by protein and vitamin D 

deficiency can result in stunted growth, poor quality bones and teeth and malformation of bones 

(Rickets, as discussed in Unit 7 

and illustrated in the image in this section).   The biggest concern regarding 

these defects is that many of them cannot be repaired later in life, 

emphasising the importance of preventing these defects to occur.          In 

adults, the corresponding disease is  osteomalacia.  The main cause of a 

calcium deficiency is almost always due to a lack of vitamin D, since vitamin 

D is essential for calcium absorption. 
 
 
 

 
 
 
Image obtained from: http://commons.wikimedia.org/wiki/File:XrayRicketsLegssmall.jpg 

8.4.2.2 Osteoporosis 
 
 

Even  though  bone  loss  is  a  natural occurrence that 

begins between the age of 30 and 40, bone loss that 

causes fractures under everyday      stresses      are      

referred      to as osteoporosis.   Therefore, bone 

fractures of especially the back, forearm, wrist, upper thigh 

and hip are the common symptoms/ indications of  

osteoporosis.           Another symptom of   osteoporosis 

includes the loss of height due to weakened bones in the 

spine that potentially become compressed.  Figure H12-2   

on   page   391   in   your   prescribed textbook illustrates 

this symptom well. 
 
 
 

 
 
 
 
 
Image obtained from:  
http://commons.wikimedia.org/wiki/File:Blausen_0686_Osteoporosis_01.png 

 
8.4.2.3 

 
Hypercalcaemia 

 
 

The health implications of a low calcium diet are well-known, but too much of this    major    mineral    

can    also    lead    to    another    health    condition, named     hypercalcaemia,     which     is     

not     that     prevalent     among people.    Hypercalcaemia,  which  is  elevated  calcium  

concentrations,  can 

http://commons.wikimedia.org/wiki/File%3AXrayRicketsLegssmall.jpg
http://commons.wikimedia.org/wiki/File%3ABlausen_0686_Osteoporosis_01.png
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occur in persons who ingest an excess of vitamin D and is sometimes even associated with 

vitamin A toxicity.  In this case, gastrointestinal upsets occur and growth in infants may be 

retarded. 

 

Furthermore,   hypercalcaemia can also occur when a person with a peptic ulcer has used 

an excessive amount of readily absorbed  alkalis together with large amounts of milk over long 

periods of years.  Symptoms include vomiting, gastrointestinal bleeding and an increase in blood 

pressure. 

 
 
 

Highlight 12: “Osteoporosis and Calcium” on pages 389 to 396 in your prescribed textbook addresses 

various important aspects, pertaining to this major mineral and the health conditions most often 

associated with it, which you should read and take note of.   By doing so, you may be better 

equipped to complete the following activity more successfully. 

 
8.4.2.4 

 
Activity 8.2:  Risk factors and protective factors for osteoporosis 

 
Time: 30 minutes 

 
What you should do:     Read the following scenario and then answer the questions to follow:  A 70 

year old lady's arm fractured when she tried to pick up a heavy shopping bag.  When the doctor 

examined her medical history he noted that she was a smoker for 30 years and seldom 

participated in any form of physical activity. 

 
1.   What health related problem could you ascribe this to? 

2.   What might be done to treat her condition that you have identified in question 1? 

3.   How could her younger daughter possibly prevent the condition from re- occurring in her 

life? 

8.4.2.6 Feedback: 

 

While reading Highlight 12 “Osteoporosis and Calcium” on pages 389 to 396 in your prescribed 

textbook, you most probably took note of Table H12-2 in which the risk factors and protective 

factors for osteoporosis were tabulated.  In text discussions  described  the  details  for  some  of  

these  factors  (gender  and hormones, genetics and ethnicity etc.) and the role they play in the 

development of osteoporosis. 
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Images 
obtained 

from: http://commons.wikimedia.org/wiki/File:No_smoking_UK.svg;  
http://diabetes.niddk.nih.gov/dm/pubs/eating_ez/;  http:/ 

/www.nei.nih.gov/nehep/newsletter/200
8/0408.asp 

 
 

 
Some strategies to prevent osteoporosis are the following: 

 
• Do steady excercises, such as fast walks, dancing, climbing stairs, cycling or playing tennis. 

• Include calcium-rich foods in the diet. 

• Spendtime in sunlight so that vitamin D formation can take place. 

• Do not smoke/quit smoking. 

• Avoid consuming too much alcohol. 

• Get medical advice on hormone replacement therapy after menopause. 

It is very important to take note of what the risk factors are for each of the health conditions  addressed  

in  this  learning  unit.    Let  us  now  look  at  the  health conditions related to the rest of the major 

minerals. 
 
 
8.4.3 Phosphorus, Magnesium & Sulphur related health problems 

 
The occurrence of (dietary) phosphorus, magnesium and sulphur deficiencies, respectively are 

either unheard of or extremely rare and therefore the discussions 

http://commons.wikimedia.org/wiki/File%3ANo_smoking_UK.svg
http://commons.wikimedia.org/wiki/File%3ANo_smoking_UK.svg
http://commons.wikimedia.org/wiki/File%3ANo_smoking_UK.svg
http://commons.wikimedia.org/wiki/File%3ANo_smoking_UK.svg
http://www.nei.nih.gov/nehep/newsletter/2008/0408.asp
http://www.nei.nih.gov/nehep/newsletter/2008/0408.asp
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pertaining to the health problems related to each of these major minerals are limited and brief. 

 
A phosphorus deficiency may be the result of any of the following factors: 

 
• A vitamin D deficiency 

• Genetic abnormalities that  inhibit vitamin D metabolism 

• Liver disease 

• The use of certain medication 

• Prematurely born infants 

• Kidney dialysis 

The symptoms of a phosphorus deficiency include a loss of appetite,  anaemia, muscle weakness, 

poor bone development and in severe cases, death (McGuire 

& Beerman, 2013: 202). 

 
Magnesium  deficiency  can  be  a  complication  of  kwashiorkor  and  frequently occurs in alcoholics.  

Patients with diabetes, cirrhosis of the liver (liver disease), severe vomiting, malabsorption 

syndromes, or who use  diuretics over a long period may develop magnesium deficiency.  Severe 

magnesium deficiencies can result in abnormal nerve and muscle function.  However, the body can 

adjust to a wide variation of magnesium intake and therefore, the dietary deficiency of magnesium for 

the average person is rare.  Furthermore, the magnesium in food is widely distributed, contributing to 

the low dietary magnesium deficiency rate. 

 
However, if you consume large amounts of magnesium medications or supplements (magnesium 

hydroxide which is often used to treat heartburn, indigestion   and   constipation),   you   could   develop   

a   magnesium   toxicity. Symptoms of magnesium toxicity may include diarrhoea, intestinal cramping 

and nausea.  Severe magnesium toxicity can result in heart failure and, therefore, the use of 

magnesium supplements should be cautiously monitored (McGuire & Beerman, 2013:  204). 

 
No sulphate deficiencies are known.    Only when severe protein deficiencies occur, one will 

start to lack sulphur-containing amino acids.  Therefore, as long as a diet contains proteins, a 

sulphate deficiency would not occur. 

 
Make sure that you read the sections pertaining to each of these major minerals’ 

deficiencies on pages 384-388 in your prescribed textbook. 
 
 

8.4.3.1 Activity 8.3: Identifying deficiencies 

 
Time:  20 minutes 

 
What  you  should  do:      Read  the  following  scenario  and  then  answer  the questions to follow. 

 
Mr van Zyl is a 72 year old male, diagnosed with diabetes, as well as a liver disease and he complains 

of muscle weakness.  He indicates to you that he feels nauseous when he eats meat and therefore 

tries to restrict his meat intake. 
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1.  Which mineral deficiency/deficiencies does Mr van Zyl possibly have? 

2.  Advise Mr van Zyl on how to prevent or alleviate the deficiencies you have identified 

in question 1. 

 
8.4.3.2 

 
Feedback 

 
Refer  back  to  Section 8.4.3  in this  learning  unit,  together  with  the  sections referred to in your 

prescribed textbook, if you struggled to complete Activity 8.3. 

 
We have now addressed all of the major minerals.  Next, the health conditions associated with 

each of the  trace minerals will be discussed. 

 
8.5 

 
Health conditions related to the trace minerals 

 
You might think that, because our bodies only need very small amounts of the essential trace 

minerals, deficiencies for these minerals do not occur.  However, this is in fact not the case at all.  

Deficiencies of trace minerals do occur, but are harder to diagnose and are often overlooked.  

Supplements often contain these trace minerals and therefore, you could actually easily exceed your 

dietary requirement if you are not careful. 

 
 

 

In the following sections, the health related problems for each of these  trace minerals will be 

discussed. The first  trace mineral under discussion is iron. 

 
8.5.1 

 
The health related problems related to iron 

 
There are health conditions that result either from a deficient iron intake or an excessive iron intake.   

Make sure that you study the discussions on iron deficiency in your prescribe textbook, from pages 

403 to 406 and read the section on iron toxicity on pages 406 to 407.  The next sections will 

discuss the  health  conditions  related  to  an  inadequate  (deficient  and  excessive) dietary intake 

of iron. 

8.5.1.1 Iron deficiency 

 
The heath conditions related to an inadequate iron intake is iron deficiency or  iron deficiency 

anaemia.    It is important that you know the difference between these two conditions, as they 

are not the same.  Make sure that you study the  discussions  on  iron  deficiency in  your  

prescribed  textbook  from pages 403 to 406.  While reading these pages, make sure you make 

notes on the following aspects in particular: 

• What causes iron deficiency? 

• Who are at high risk from iron deficiency and why? 

• What are the stages of iron deficiency? 
 

In short, the causes of iron deficiency can be ascribed to the following factors: 

• Blood loss 

• Inadequate  dietary  iron  intake  during  a  period  of  increased 
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demand 

• Inadequate absorption of iron 

• Other  nutrient  deficiencies  such  as  severe  protein  depletion 

(Protein Energy Malnutrition) 
 
 
 

Behavioural problems are a symptom of mild iron deficiency, (before  anaemia is diagnosed).   

Such a person is often fatigued, lacks energy and does not have the ability to perform efficiently 

on a physical or mental level.  Severe iron deficiency is characterised by the presence of small, 

lightly coloured red blood cells and is referred to iron deficiency anaemia.  In children, this could 

result in growth failure and in adults an overworked heart and decreased muscle function.     

Anaemia  cannot  be  corrected  by  dietary  means  alone  and, therefore, an iron supplement 

is usually prescribed by a doctor.  A curious side effect known  as   Pica  has been observed  in  

some iron deficient  subjects, usually women and children from lower income groups.   They 

experience cravings for non-nutritious substances such as clay or ice.  Fortunately, this condition 

clears up when extra iron is added to the diet. 

8.5.1.2 Iron toxicity 
 

Although dietary excesses of  iron are uncommon they do occur in certain cases.   Make 

sure you are able to summarise the main health conditions associated  with  an  excessive  iron  

intake.     Study  the  disorders,  such as  hemochromatosis and  hemosiderosis, associated 

with iron overload and the health consequences of each of these conditions. 

 

 

Hemosiderosis is characterised by deposits of the iron-storage protein (hemosiderin) in the liver, 

pancreas, heart and joints.  These depositions in the heart and the pancreas may cause heart 

failure and destroy the cells that produce insulin.    It is very important to note that some of the 

signs and symptoms of iron overload are similar to those for iron deficiency and therefore one 

needs to be very careful when assessing iron status. 
 
 
 

To assess your ability to apply the knowledge you have learned in this section, try to complete 

the next activity. 

 
8.5.1.3 

 
Activity 8.4:  Iron deficiency 

Time:  30 minutes 

What you should do: This is a discussion activity.  You should read the instructions and 

question/s below and then post your answer in the Discussions tool of this module website.  After 

submitting your post, read the postings of the other students and respond to at least one of them. 

If you do not have Internet access, please answer this activity in writing. 

 
Go to the “Additional Resources” tab on the left-hand panel of the module site and open the folders 

“Theme 3” and then “Unit 8”.  Look for the folder titled “Activity 8.4” and open the files saved under 

this folder.  Examine the prevalence 
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maps provided and then answer the following questions. These prevalence maps can also 

be obtained from the following URL 

link: http://www.who.int/vmnis/database/anaemia/anaemia_data_status/en/ or if you are studying 

the printed version of this guide, please find this information further on in your study package 

 

 

Which  continents/countries  have  the  highest  prevalence  of  iron  deficiency anaemia among 

the following vulnerable groups: 

a. Pre-school aged children? 

b. Pregnant women? 

c. Non-pregnant women of reproductive age? 
 
 

1.  Would  you say that  iron deficiency is a global problem? Remember to 

motivate your answer. 

 

2.  What dietary approach should be considered to alleviate this problem? 

 
8.5.1.4 

 
Feedback: 

 
 

Since you were asked to discuss the answers to these questions on the “Discussion” tool (on the left-

hand panel of this module site) with your peers, the feedback will also be provided there.   Your 

lecturer and/or the e-tutor for the module will direct the answers provided on this platform to all the 

students and explain any further content specific questions you might have.  A summary of the 

discussions will also be posted/forwarded/emailed later in the year, as part of a tutorial letter, for 

those of you who do not have regular Internet access. 

 

I hope that this activity has encouraged you to engage with your fellow class mates and that 

you have learned from one another. We will now discuss the health conditions related to a 

deficient and excess intake of iodine. 

 

8.5.3 

 
Health conditions related to iodine 

 

 
Read through the section “Iodine Deficiency” and “Iodine Toxicity” on pages 

414 to 415 in your prescribed textbook, before reading the paragraphs to follow. 

 
 

Iodine deficiency is a significant public health problem across the globe, but is most prevalent in 

countries that do not have iodised salt and/or those not near an ocean (McGuire & Beerman, 2013:  

211).   Iodine deficiency disorder (IDDs) is the collective term used for the iodine deficiencies 

that manifests within a broad spectrum.  Genetics, severity of the deficiency and age are all 

factors that determine the type of IDD that develops in an iodine-deficient individual.  The most 

studied forms of IDD are  goitre and  cretinism (McGuire 

& Beerman, 2013:  211). 

http://www.who.int/vmnis/database/anaemia/anaemia_data_status/en/
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With  goitre,  the  thyroid gland  enlarges  to create  more thyroid  hormones. Unfortunately, 

restoring adequate iodine to the diet will not reduce the size of a formed  goitre in an adult 

and this swollen thyroid could have dangerous consequences, such as interfering with breathing 

or the blood supply in the neck. 

 
 

Probably the most dangerous result of iodine deficiency is the effect it has on a developing 

foetus, which can result in  cretinism.  Cretinism is characterised by stunted growth, dwarfism, 

low basal metabolism, muscular flabbiness and weakness, dry skin, an enlarged tongue, thick lips, 

impaired skeletal development and severe mental retardation. 

 

 
An excess of iodine intake is toxic.  The enlargement and hyperactivity of the thyroid gland 

occurs as a reaction to an excessive intake of iodine and results in an impaired glucose tolerance 

and heart failure. 

 

 
Up to this point we have addressed the health conditions associated with a deficient or excessive 

intake of each of the major minerals.  However, there are also health conditions that occur when 

one does not consume enough or too much of the trace minerals and this will be discussed in the 

sections to follow. 

 
8.5.4 

 
The health conditions related to the rest of the trace minerals 

 
The   discussions   on   the   health   conditions   related   to   selenium,   copper, manganese, fluoride, 

chromium and molybdenum, respectively are very brief. Therefore, for this section, you need to read 

and study the relevant sections in your prescribed textbook, from pages 416 to 420.  Remember to 

take note of the symptoms associated with a deficiency and toxicity for each of these trace minerals.     

Also make notes on the mechanism behind each of the health conditions and how it influences the 

status of a particular trace mineral and how some of these conditions can be prevented. 

 
Once you feel confident with what the deficiencies and toxicities are for each of these trace minerals 

mentioned, you can try to complete the activity presented in the next section to test your level of 

knowledge on this section. 

 
8.5.4.1 

 
Activity 8.5:  Water Fluoridation 

 
Time:  30 minutes 

 
What you should do: 

 
Read through the nutrition information provided by The Directorate: Oral Health 

The Department of Health online 

at:  http://www0.sun.ac.za/ruralhealth/ukwandahome/rudasaresources2009/DO H/40%20-

%20fluoridation.htm (Accessed 30 September 2014) and then answer 

http://www0.sun.ac.za/ruralhealth/ukwandahome/rudasaresources2009/DOH/40%20-%20fluoridation.htm
http://www0.sun.ac.za/ruralhealth/ukwandahome/rudasaresources2009/DOH/40%20-%20fluoridation.htm
http://www0.sun.ac.za/ruralhealth/ukwandahome/rudasaresources2009/DOH/40%20-%20fluoridation.htm
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the following questions. 

 
1.  What is the main purpose of water fluoridation? 

2.  What is community water fluoridation? 

3.  What treatment would you recommend for children and adults at high risk of dental decay? 

4.  What is enamel fluorosis? 

 
How can a person prevent the development of dental fluorosis? 

 
 
8.5.4.2 Feedback: 

 

Remember  that  you  could refer  to your  prescribed textbook  while answering these questions, 

however, the resource provided would have equipped you fully to complete the activity successfully. 

 
Now try to complete the next activity which focuses more on all of the health conditions related to 

inadequate intakes of any of the trace minerals you have learned about thus far. 
 
 
8.5.4.3 Activity 8.6:  Matching health conditions to trace minerals 

 
Time:  15 minutes 

 
What you should do:  Match the health condition/symptom provided in column 

A to the correct trace mineral deficiency/toxicity provided in column B. 

 
 
Column A 

 
Column B 

1.  Anaemia A.  Selenium deficiency 

2.  Wilson’s disease B.  Manganese toxicity 

3.  Kidney damage C.  Chromium toxicity 

4.  A diabetes-like condition D.  Copper  accumulates  in  liver  and 

brain 

5.  Keshan disease E.  Selenium toxicity 

6.  Nervous system abnormalities F.  Copper toxicity 

7.  Garlic breath odour G.  Fluoride toxicity 

8.  Menkes disease H.  Molybdenum toxicity 

9.  Liver damage I. Chromium deficiency 

10. Fluorosis J.   Copper  cannot  be  released  into 

circulation 

 
8.5.4.4 Feedback 

 

If you struggled to match the trace mineral associated with the health condition provided, I suggest 

that you refer to your prescribed textbook again.   You will find all the answers to these questions 

and other questions you might have regarding this aspect, in your prescribed textbook. 
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8.6 Reflecting on your learning 

 

Part of the learning process is to reflect on what you have learned.  The following paragraph poses 

some reflective questions in order to assist your reflective process. 

 
1.   Think back to a time when you took a supplement or otherwise made dietary changes 

to correct an inadequacy related to a particular mineral. There may be some health conditions 

or symptoms that you have learned in this learning unit that you can link to a specific mineral 

deficiency or toxicity, now that you are knowledgeable about it.  Write down any ideas you 

have about this. 

2.  What do you do to ensure that your mineral intake is adequate? Make notes about the 

steps you take to do this. 

3.  Think about the meals and snacks you consume in a week. 

a. How much sodium do you think you consume each day? 

b. What are the major sources of sodium in your diet? 

c. What could you do to reduce your own sodium intake? 

4.   Has  this  unit  changed  your  thinking  about  your  own  eating  habits  or general nutrition in 

any way?   Write down any new insights you have gained, and any changes you might want 

to make as a result of what you have learned in this module so far. 

If you would like to test your knowledge on what you have learned from this learning unit, follow 

the instructions provided in the next section on where to find the revision questions on Learning 

Unit 8. 

 
8.7 

 
Critical thinking 

 
Click on the “Self-assessment” tool on the left-hand panel of this module site. Open the file titled 

“Revision questions_Unit 8”.  There you will find some revision questions which you can answer to 

test the level of knowledge that you have gained from this learning unit. 

 
Remember that the goal of this activity is to help you to revise what you have learned  from  this  

learning  unit.     Therefore,  while  you  are  answering  the questions, you are more than welcome 

to refer back to your study material to read up on and look for the answers if you are not sure.  

Make sure that you are comfortable with the meaning of all the new terms that you have learned and 

that you understand all the concepts that have been addressed in this learning unit before moving 

on to Learning Unit 9. 
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8.8 Conclusion 

 

In this learning unit you have learned how to identify a toxicity or deficiency disease that may 

be the cause of a given set of symptoms.   You also learned how to identify the risk factors for a 

given nutrition-related condition in individuals or groups, and provide suitable recommendations and 

feasible suggestions for the treatment of a given nutrition-related condition. 
 
 
 

Now that you are familiar with the health conditions related to the deficiencies and toxicities for 

each of the minerals, we will have a look at what the health implications are if we drink too much or 

too little water.   Once you have completed the reflective and revision questions for Unit 8, you 

can start with Learning Unit 9. 
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http://www0.sun.ac.za/ruralhealth/ukwandahome/rudasaresourc 
 

es2009/DOH/40%20-%20fluoridation.htm 

 
 

 

Water Fluoridation - The Facts 
 

 
Tooth decay is a preventable disease. It is caused by the action of oral bacteria and enzymes on sugars and 
carbohydrates beneath the plaque. The acids dissolve the tooth enamel, and allow the bacteria to penetrate 
the tooth. Tooth decay is the most common chronic disease known to humankind. More than 90 out of every 100 
South Africans experience some tooth decay by the time they reach adulthood. 

 

Fluoride increases the resistance of the enamel of the teeth to attack by acid. Surveys have shown that most 
people in South Africa do not know what fluoride or water fluoridation is. They also do not realise that fluoride is a 
natural constituent of water supplies, and that water fluoridation is simply the process of topping up something, 
which is there already, but at insufficient levels. 

http://www0.sun.ac.za/ruralhealth/ukwandahome/rudasaresources2009/DOH/40%20-%20fluoridation.htm
http://www0.sun.ac.za/ruralhealth/ukwandahome/rudasaresources2009/DOH/40%20-%20fluoridation.htm
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This booklet has been produced by the National Fluoridation Committee of the Department of Health, to give 
health workers more information about fluoridation, so that they may in turn help people understand the benefits 
that water fluoridation can bring. 

 

0          What is water fluoridation? 

 
All natural sources of water contain the mineral fluoride, which reaches the rivers through rocks and soil. It has 
been found that when the natural level of fluoride in the water is correct, the teeth are protected against decay. 
For over 50 years it has been known that this can happen at about the level of one part of fluoride in one 
million parts of water. This is a very small amount – the equivalent proportion of about one minute in two years, 
or 1 cent in 
10,000.00 rands. 

 

As correct fluoride levels in the water strengthen the teeth and reduce tooth decay by up to 
60%. It is necessary to adjust the amount of fluoride to bring it to the right level. In some areas of the country 
there is no need to add fluoride because there is enough in the water already, but in other regions the level 
is too low and needs to be topped up. In still others, there is too much, and it should be reduced. 

 

Tooth decay is at unacceptably high level in certain communities in South Africa, and it is likely that these levels 
will increase especially amongst the poor. It is vital, therefore, that we take action to improve public dental health. 

 
 
Water fluoridation is the process of adjusting the amount of fluoride that is present naturally in a community’s water 
to the best level for protection against tooth decay. 

 
 
1          Cost 

 
Water fluoridation is cheap. The cost of adjusting the existing fluoride concentration in the water supply is about 
R1.00 per person per year. Water fluoridation is the most cost-effective way of preventing tooth decay. It is 18 times 
cheaper than toothpastes, and 61 times cheaper that filling one tooth. The preventive benefits of fluorides will 
save the many days lost at work and at school. 

 

2          Worldwide experience 

 

Today  there  are  about  300  million  people  all  over  the  world  benefiting  from  water fluoridation. A further 
300 million people drink water which naturally has the correct amount of fluoride. Fluoride toothpaste is used by 
about 450 million people, and about 60 million use fluoridated  salt.  So  over  billion  people  around  the  world,  
now  benefit  from  fluorides. Countries with programmes for topping up the natural fluoride in the water where 
it is too low include the United States, Canada, Brazil, Australia, New Zealand, Spain, Greece, Switzerland, Finland, 
Ireland, the former USSR and the United Kingdom to name a few 

 
The most recent studies amongst people who drink fluoridated water show that fluoridation reduces. 

 

• tooth decay in baby by 40 to 60 percent and 
• tooth decay in permanent teeth by 25 to 40 percent. 



156 

 
  NUT1602/001/4/2017 

 

3          The benefits 

 
If you live in a part of the country where the natural fluoride level in water is below the optimum, everyone will gain 
from the adjustment of that level to the best amount. Children will benefit the most, but adults will also benefit. 

 

In practice, fluoridated water means: 

 

• Less toothache; 
• Fewer and smaller dental bills; 
• More people keeping their teeth throughout life; 
• Better-looking teeth because they are not affected by decay; 
• Less  fear  and  anxiety  about  visits  to  the  dentist  as  treatment  would  be  less complicated, 

with less anaesthesia and drilling; 
• More opportunities for dentists to concentrate on other preventive work and health education; 
• Better general health for all as a result of improved dental health. 

 

4          Alternative forms of fluoridation 

 

Fluoride toothpaste is used all over the world, but for the poor, the relatively high cost means it is difficult to afford, 
and so it is not used. It should therefore only be used as a public health measure where water fluoridation is not 
practicable. A programme of subsidisation will be required to improve the availability of fluoride toothpastes to 
those communities most in need. Cost-saving measures such as the removal of VAT, and providing supplies of 
un- packaged toothpaste to schools and community clinics, will need to be used. 

 

The effectiveness of fluoridated salt is about the same as that of water, but only when appropriate concentrations 
and patterns of use occur. It could be considered at a later stage in specific areas, after appropriate studies are 
carried out on the patterns of salt intake, manufacture and distribution. 

 

Fluoride can also be applied topically to the teeth by oral health professionals, and fluoride rinses, drops and 
tablets are also available. But these other forms of supplementing fluoride do not guarantee a consistent intake, 
and are much more expensive than water fluoridation. The greatest reductions in tooth decay have been shown 
where water fluoridation is available in addition to topical fluorides, toothpaste, and fluoride rinses. 

 

5          The medical effects of fluoride 

 
There are absolutely no proven problems with fluoride at the correct, small levels needed to prevent tooth decay. 
Fluoride in large doses, over long periods of time, can have an effect on teeth and bone. In the teeth, dental 
fluorosis only occurs during the time teeth are forming. When they erupt, small white patches and lines may 
appear, but most dental fluorosis is difficult   to   detect,   even   by   oral   health   professionals.   In   extremely   
high   fluoride concentrations, brown  mottling of the tooth enamel occurs, and bone  may become more dense, 
although this does not always happen. 
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For these reasons, those areas that have existing levels of fluoride higher than recommended, will require some 
form of defluoridation, so the beneficial effects of fluoride can be retained, without experiencing fluorosis. 

 

6          Fluoridation: safety first 

 

We know that fluoride at the right level succeeds in reducing tooth decay by as much as 60%. Since tooth decay 
is one of our most common diseases, that’s good news. But naturally we need  to  know  whether  it  is  safe to  
drink  water with  this  level  of fluoride,  and  so  it  is necessary to examine the evidence. Fortunately, there is a 
very large body of scientific literature that has been devoted to this over the last 50 years, and many individuals 
and communities have been carefully and scientifically studied. 

 

One of the reasons that several thousand references on the biological properties of fluoride and the effect of 
fluoride on bones and teeth now exist, is that some people have made some strange claims about fluoridation, none 
of which have been shown to be true. This has even been tested in courts of law: a few years ago, after the longest 
civil court case British history, the judge concluded that fluoridation was both beneficial and safe. The US courts, as 
well as the British, have also ruled that fluoridation does not impinge on a fundamental right, does not violate a 
recognised constitutional right to privacy, and does not constitute compulsory medication. 

 
 
As far back as 1962, US court findings were summarised in a comment that is still valid to- day: ‘it may be safely 
concluded that every argument which the ingenuity of the opponents of fluoridation has found has been heard and 
answered by courts. It is now settled principle of law that a community has the inherent right to fluoridate the 
public water supplies. In so doing it is not practising medicine, engaging in socialized medicine, giving mass 
medication or violating the pharmaceutical laws. The individual’s rights, which are protected under the Constitution, 
do not extend to prevent public programs of this kind. In view of this unanimity and comprehensiveness of judicial 
opinion, it is unlikely that there will be any decisions in the future adverse to fluoridation of public water supplies”. 

 
 
7          Sorting out the facts from propaganda 

 
But  it  does  appear  to  be  the  case  that  a  tiny  minority  of  individuals  are  still  against fluoridation. It is 
difficult to imagine why they oppose something which obviously promotes so much benefit to health. Unfortunately, 
many opponents still make the wildest statements, which have not been proven by controlled, scientific 
investigation. To the lay person caught up in the debate, it is a question of trying to sort out the facts from the 
propaganda. 

 

8          No harm to the kidneys and no allergic reactions 

 

It is interesting to note that the allegations of anti-fluoridation groups about Medical side effects are invariably 
refuted by the specialised research organisations and medical experts such as the Royal College Pysicians. 
Kidney problems and allergic reactions are often cited by opponents. By contrast, the National Kidney Foundation 
of America says that fluoridation does not harm the kidneys. And both the American Association for the Study of 
Allergy and the British Society of Allergy and Clinical Immunology insist that there is no evidence of intolerance 
to fluoride as used in water fluoridation. 



158 

 
  NUT1602/001/4/2017 

 

9          No association with cancer 

 
Nothing could be more calculated to frighten people than to suggest that something causes cancer.  Some  
people  have  made  such  a  claim  about  fluoridation.  There  is  no  scientific evidence for this. The claim, however, 
is clearly capable of upsetting individuals who live in an area that is already fluoridated or is about to become 
fluoridated. Throughout the world, the US National Cancer Institute, the Royal Statistical Society, Oxford University, 
the US Centers for Disease Control and Prevention, the National Heart, Lung and Blood Institute and the Royal 
College of Physicians have all refuted unanimously the claim that fluoride causes cancer.  In  South  Africa  the  
Cancer  Association  of  South  Africa  and  the  South  African Society for Medical Oncology support water 
fluoridation. 

 
To show that fluoridation is a cause of cancer, it must be demonstrated, with accepted epidemiological  methods,  
that  it  significantly  increases  the  incidence  of  cancer  in  a community. So far, this has not been shown. The 
studies that have been published that have made such claims have all been discredited for unscientific manipulation 
of the facts. Each time, the same data have been re-analysed correctly, and shown to have been incorrectly and 
unscientifically manipulated to show a relationship that just does not exist. 

 

10        No difference between natural and adjusted fluoridation 

 
It has been claimed that the fluoride occurring naturally is not the same as that used when adjusting the levels 
of fluoride in the water supplies. The fact is, that the body uses the fluoride "ion" (electrical charged atom), 
which is the same whether the fluoride in the water has come from the rocks and soil, or from a chemical added 
under controlled conditions. 

 

11        Evidence from the most extensively fluoridated country in the world 

 
The United States is the most extensively fluoridated country in the world. Over half of all Americans drink 
fluoridated water. Currently, 42 of the largest 50 cities in the US fluoridate their drinking water supplies. The safety 
aspects have been of prime concern to the US Centers for Disease Control and Prevention, which fully 
endorses fluoridation and actively promotes it. Fluoridation is also supported by the American Dental and Medical 
Associations and by the American Oral Health Institute, which has published a 180-page long analysis showing how 
anti-fluoridation groups abuse basic scientific principles in putting across their particular viewpoint. The Food and 
Drug Administration (FDA) also supports water fluoridation. 

 

12        Support from our public representatives… 

 

All the major political parties in South Africa support water fluoridation. The Minister and Department of Health is 
leading the campaign to fluoridate the piped water supplies in South Africa, and is supported by the Minister and 
Department of Agriculture and the Minister and Department  of Environmental  Affairs  and  Tourism,  and  the  
Minister and  Department  of Water Affairs and Forestry. 

 

13        … and from the public 

 
In the 1995 survey conducted by Human Sciences Research Council as many as six out of ten 
South Africans supported the addition of fluoride to water if it can reduce tooth decay. 
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14        Professional and scientific support 

 
More than 60 major international health organisations throughout the world support water fluoridation, including the: 

 

• World Health Organisation 
• International Dental Federation 
• Pan American Health Organisation, and 
• Every national dental association in the world. 

 

There is no doubt about the depth of professional and scientific support for fluoridation in South Africa. It is endorsed 
by the most authoritative dental and medical organisations including the: 

 

• National Dental Forum 
• Dental Association of South Africa 
• Medical Association of South Africa 
• Oral Hygienists’ Association of South Africa 
• Dental Therapy Association of South Africa 
• Dental Assistants’ Association of South Africa 
• Dental Traders Association of South Africa 
• International Association for Dental Research 
• World Health Organisation Collaborating Centre for Oral Health, University of the 

Western Cape 

• Medical Research Council 
• Community Health Association of Southern Africa 
• Nutrition Society of Southern Africa 
• Group for Environmental Monitoring 
• South African Society of Medical Oncology 
• Cancer Association of South Africa 
• National Council against Smoking 
• Centre for Health Policy, University of the Witwatersrand 
• South African Health and Social Services Organisation 

 

The ethics of water fluoridation 

 

Some opponents of fluoridation argue against it on the grounds that it is unethical. Do they have a point? Or are 
they a tiny minority out of step with the mainstream of society and its values and moral attitudes? 

 

John Harris is Professor of Applied Philosophy at the Centre for Social Ethics and Policy of the University of 
Manchester. His role is to examine major issues affecting society from an ethical point of view. He sees no dilemma 
about fluoridation. It is, he argues, perfectly ethical because: 

 

• It is a safe process which confers benefits on human beings (protection from tooth decay, one of the 
commonest diseases). 

• It does not in any way conflict with basic human rights (there is no such thing as the right to drink fluoride-

free water, only a personal preference to do so; and there is, in fact, no such thing as fluoride-free water). 
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• It is replicating a situation which occurs naturally (where fluoride already exists at the correct levels). 
• It does not have any harmful consequences (its safety has been demonstrated over fifty  years  of  

experience  and  by the  wealth  of  endorsement  from  leading dental, medical and scientific organisations). 

 

Indeed, John Harris argues that as dental decay may itself be responsible for a small number of deaths each 
year from anaesthesia used in treatment, fluoridation could be described as "life saving" if it prevents the need 
for treatment. Viewed in this light, it could be said to be unethical not to fluoridate water where it is practicable to do 
so. 

 

15        Helping those least able to help themselves 

 

It is important to remember that while fluoridation benefits everyone with natural teeth, the greatest benefit of all 
goes to those least able to help themselves, namely children. But more especially, it is the children from 
impoverished and increasingly urbanised communities who will  benefit  the  most.  For  most  people  in  South  
Africa,  the  cost  of  toothbrushes  and toothpaste takes up a large proportion of their incomes. Fluoridation is an 
intervention that transcends the barriers of class and race and so will level out the differences in dental health which 
normally separate children from better-off and poorer backgrounds. Fluoridation will therefore contribute greatly 
to equity in health and the building of a healthy nation. 

 
 
In  summary:  water  fluoridation  is  the  most  efficient  way  to  prevent  tooth  decay.  The following key facts 
about fluoridation summarise why this is so: 

 

• Fluoridation is the least expensive and most effective way to reduce tooth decay. 
• Fluoridation is safe. 
• Fluoridation  provides  benefits  that  continue  for  a  lifetime  when  consumption  of fluoridated water 

continues. 
• Fluoridation reduces the need for and cost of dental treatment. 
• Fluoridation is the surest way for everyone in the community to benefit. 

 
 

For additional information contact: The 

Directorate: Oral Health 

Department of Health 

Private Bag X 828 
Pretoria 
0001 

 

Published by 
The Department of Health 
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Unit 9:  Health related conditions associated with excessive and deficient intakes of water 

 

9.1 Introduction and overview 

 

 
 

Image obtained from: http://www.flickr.com/photos/24400159@N05/15054813052/ 

 
One can live without food for weeks or until the stored carbohydrates and fats, as well as a large part of 

the body’s protein is depleted.  However, one cannot survive without water for longer than a few days. 

Water amounts to between 55% and 65% of the body mass of adults and up to 70% to 75% of the 

body mass of infants. The loss of only 10% of body water has serious consequences.  A human being 

will not survive a water loss of 20% to 22%.  Under moderate conditions adults can only survive without 

water for 10 days, and children for 5 days. 

 
 

 
In the sections to follow we will discuss the symptoms associated with specific health conditions as a 

result of either an inadequate or excessive water intake. Make sure to familiarise yourself with the 

sections you should study in your prescribed textbook, as provided in the next section, in order to 

complete this learning unit successfully. 

 

9.2 

 

Required and further reading for unit 9 

 

The aspects and sections which you need to focus on when reading pages 362 to 

365 in your prescribed textbook is “Water intake” and “Health effects of water”. Remember that 

for this learning unit it is not necessary to study the physiological processes involved and the functions 

of water again, since this was discussed in Unit 3 of theme 1.  Neither should you study the sections 

addressing the dietary 

http://www.flickr.com/photos/24400159%40N05/15054813052/
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recommendations, nor the sources of water again, since this was addressed in detail in unit 6, theme 

2.  However, you might  need to apply the knowledge you have gained in previous learning units to 

the activities of learning unit 9. 

 
 
 

You will need to refer to the sections addressing the deficiencies and toxicities of the minerals in the 

following chapters in your prescribed textbook. 

 
• Chapter 12: Water and the major minerals, pages 361to 388 

 
You can also refer to the following websites if you wish to obtain more information on some of the 

aspects: 

 
• http://www.cdc.gov/healthywater/drinking/nutrition/index.html 

• http://www.cdc.gov/nutrition/everyone/basics/water.html 
 
 

9.3 Learning outcomes 

 

After studying this learning unit you should be able to do the following: 

 

• Identify a toxicity or deficiency disease that may be the cause of a given set of symptoms. 
 

• Make  feasible  suggestions  for  the  treatment  of  a  given  nutrition-related condition. 
 

• Correctly identify the risk factors for a given nutrition-related condition in individuals or 

groups, and provide suitable recommendations. 
 
9.4 Water intake 

 
Thirst and satiety influences water consumption, in response to changes sensed by the mouth, 

hypothalamus and nerves.  The section on “water intake” on page 

362 of your prescribed textbook discusses how the body’s physiological systems respond when an 

inadequate amount of water is ingested.   Note that these concepts link to the concept of how the 

body regulates blood volume and blood pressure as discussed in unit 3 and as illustrated in Figure 

12-3 on page 366 of your prescribed textbook. 

 

An inadequate amount of water ingested can result in either: 

• dehydration or 

• water intoxication 
 
 

The following sections will address the typical symptoms of these health effects resulting from 

inadequate water consumption, as well as how to treat these conditions that occur. 

 

9.5 
Health effects of water 

 
Dehydration often results in thirst and a dry mouth, to prompt the drinking of fluid. However, if a 

dehydrated person does not respond to these initial symptoms, 

http://www.cdc.gov/healthywater/drinking/nutrition/index.html
http://www.cdc.gov/nutrition/everyone/basics/water.html
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dehydration can lead to serious consequences such as: 

• mental confusion, reduced attention span and impaired memory, 

• poor coordination and muscle weakness 

• impaired body temperature regulation, especially when exercising 

• urinary tract infection 

• reduced blood pressure as well as 

• seizures and comas (McGuire & Beerman, 2013:186). 
 
 

In illness the body may lose water rapidly through: 

• vomiting 

• diarrhoea or 

• fever. 
 
 

Replacing it is very important and medical attention might be necessary.   If an infant has 

gastroenteritis, the mother should start treating the child with the rehydration solution recommended by 

the South African Red Cross Association. 

 

This method of treatment is called the  oral rehydration treatment (ORT) and consists of the 

following: 

• 5 level teaspoons (25 ml) sugar 

• 1 level teaspoon (5 ml) salt and 

• 1 litre boiled water. 
 
 

This treatment should start as soon as the child had two watery stools.    The amount given 

should equal the water loss through the stools.  The child should then be taken to the doctor or 

hospital as this condition often requires medical attention. 

 

Since diarrhoea is such a common gastro-intestinal problem among infants, the infant formula 

industry has become so innovative that one can now even find formula on the market that addresses 

diarrhoea.  Such a formula is developed to ensure the reinstatement of all nutrients and electrolytes 

needed during an acute 

phase of diarrhoea (http://www.novalac.com.au/en/diarrhoea.php). 

 

Even though water intoxication is occasional, it can occur as a result of: 

• excessive water intake or 

• a kidney disorder which reduces urine production 
 
 

The symptoms of water intoxication include the following: 

• Convulsions, 

• Confusion and 

• Death, in severe cases (Rolfes et al, 2012:362). 

 

In the event that water is ingested in excessive amounts (10 to 20 litres within a few  hours)  a  very  

dangerous  condition  known  as  hyponatremia  can  occur (Rolfes et al, 2012:362).  Therefore, 

dietary guidelines recommend limiting water intake to 1 to 1.5 litres per hour during heavy sweating 

(Rolfes et al, 2012:  362). 

http://www.novalac.com.au/en/diarrhoea.php
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9.6 Reflecting on your learning 

 

Part of the learning process is to reflect on what you have learned.  The following paragraph poses 

some reflective questions to you to assist your reflective process. 

 
1. Which new words have you learned while studying this learning unit?   Write down these new 

words and try to write down the definition, or a brief description next to each word.  If you cannot 

remember the definitions for certain words, you can always look it up in the resources provided to you. 

 
Remember that definitions are always tested in examinations and, therefore, it is important that you make 

an effort to learn the terminologies pertaining to the aspects addressed in this module. 

 
2.  In the neighbourhood you live in, you become aware of the fact that the majority of individuals in the 

neighbourhood are overweight and that their soft drink consumption  is  excessive.  Explain  to  these  

individuals  the  advantages  of drinking water for weight loss.   In addition, make suggestions on 

what these individuals could substitute for soft drinks in order to control their weight and for overall 

health purposes. 

 
In general the discussion and factual content pertaining to the health effects of an inadequate water 

intake is straight forward. Therefore, only short discussions on the health effects have been provided 

and no revision questions or activities are 

provided for this learning unit. If you are confident with the facts addressed in this 

leaning unit, as well as in your prescribed text book, you will be well-prepared for any questions 

asked in the formative assessments. 

 
9.7 

 
Conclusion 

 
In this learning unit, from a given set of symptoms, you have learned how to identify toxicity or deficiency 

conditions that may be the cause of excessive or inadequate water ingestion.   You also learned how 

to identify the risk factors of becoming dehydrated or water intoxicated, and to provide suitable 

recommendations and feasible suggestions for the treatment of dehydration or water intoxication. 

 

 
We have come to the end of this leaning unit, and also of this module. After completing this module, 

NUT1602, you should be confident in explaining and discussing the functions of  the essential nutrients 

in the human body, what the dietary recommendations are for these essential nutrients and which 

food sources would provide one with adequate amounts of these essential nutrients.  This module also 

equipped you with knowledge regarding which dietary recommendations to give a person in order to 

prevent or treat any health related condition that may occur as an  effect  of  an  inadequate  (deficient  

or  excessive)  intake  of  certain  essential nutrients. 

 
I hope that you have enjoyed this learning experience and that you will be able to apply the 

knowledge you have gained in this module to your own life as well. 
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Self-assessment questions in NUT1602 

 

There is a set of self-assessment questions for every learning unit (except for learning unit 6) 

which is uploaded in the Self-assessment tool of myUnisa.  For those of you who do not have online access, 

the questions are given here. 

 
SELF-ASSESSMENT Unit 1 

 
1. Describe some general differences between water-soluble and fat-soluble vitamins. 

 
 
2. What is meant by the term coenzyme? 

 
 
3. Which B vitamins are involved in cell division? 

 
 
4. Which B vitamins are involved in protein metabolism? 

 
 
5. Which B vitamins are involved in energy metabolism? 

 
 
6. What is the relationship of tryptophan to niacin? 

 
 
7. What characteristics do the fat-soluble vitamins have in common? 

 
 
8. How do the fat-soluble vitamins differ from the water-soluble vitamins? 

 
 
9. What is meant by vitamin precursors? 

 
 
10.  Name the precursors of vitamin A. 

 
 
11.  How is vitamin D unique among the vitamins? 

 
 
12. What is the main function of vitamin D? 

 
 
13.  Describe the primary role of vitamin E as an antioxidant. 

 
 
14. What is the primary role of vitamin K in the body? 

 
 
 
SELF-ASSESSMENT Unit 2 

 
1. How does the body use electrolytes to regulate its fluid balance? 

 
 
2. What do the terms major and trace mean when describing the minerals in the body? 

 
 
3. Describe some of the characteristics of minerals that distinguish them from vitamins. 

 
 
4. Describe the similarities and differences in the absorption and regulation of iron and zinc. 
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5. Describe the main functions in the body of the following minerals:  iodide, selenium, manganese, 

copper, fluoride, chromium and molybdenum. 

 

6. Using a diagram, describe how the body maintains/regulates calcium concentration when the blood 

concentrations are low. 

 

7. Describe the following terms:  catalyst, electrolyte, haemoglobin, metalloenzymes 
 
 
 
 
SELF-ASSESSMENT Unit 3 

 

1. How should the term semi-permeability be understood? 
 
 
2. List the roles of water in the body. 

 
 
3. What is ADH and where does it exert its action? 

 
 
4. What is aldosterone and how does it contribute to regulating blood volume? 

 
 
5. Under which conditions would evaporative cooling of the body be ineffective? 

 
 
6. What effect would the vasoconstriction of peripheral blood vessels have on body temperature on a 

hot day? 

 

 

SELF-ASSESSMENT Unit 4 

 

1. In table format, Summarise the DRI for adults (men or women) and three food sources for the following 

nutrients: 

• Vitamin D 

• Vitamin E 

• Biotin 

• Vitamin B5 

• Thiamine 

• Riboflavin 

• Vitamin B6 

• Vitamin A 

 

2. After a dietary analysis of the diet history of a 35 year old female, the following nutrient intakes were found.  

Critically discuss the results, referring to the RDA values and making recommendations to improve the 

nutrient intakes, where applicable: 

• Vitamin K: 70 µg 

• Vitamin A: 1800 µg 

• Vitamin B12: 2.4 µg 

• Niacin: 8 mg 

• Vitamin C: 69 mg 
 
 
3. How much vitamin C do adults need on a daily basis? 
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4. Will smoking cause vitamin C loss? 
 
 
5. Why is vitamin C added to foods? 

 
 
6. Can vitamin C be destroyed during the cooking process? 

 
 
7. Critically evaluate the following statement:  “The higher the intake of vitamins, the more beneficial it is  for 

one’s health.” 
 
 
8. Most people rely on exposure to sunlight to maintain adequate vitamin D intake. 

However, people living in the northern hemisphere or cloudy areas need to rely on food sources that 

contain vitamin D.   Provide four examples of food sources that these individuals should include in their 

diets 

 

9. Are lifeguards on the beach at risk of  vitamin D toxicity? 

 

10.  Indicate which effect(s) the pigments chlorophyll and xanthophyll has on the vitamin A 

activity of food sources such as green leafy vegetables, beets and corn? 
 
 
 
SELF-ASSESSMENT Unit 5 

 
1. Distinguish between heme and nonheme iron. 

 
 
2. Major minerals, as with the vitamins, have either a Recommended Dietary Allowance (RDA) or an 

Adequate Intake (AI) level. Can you hypothesise why certain minerals have RDAs while others have AIs? 

 

3. Discuss possible reasons for a low intake of zinc. 

 

4. What factors affect the bioavailability of zinc? 
 
 
5. Describe some of the ways trace minerals interact with each other and with other minerals. 

 

6. Discuss the importance of consuming a balanced and varied diet in order to obtain the essential minerals. 

 
7. Why are pregnant women given calcium supplements and encouraged to drink milk even though their 

skeletons are fully formed? 

 
8. You conduct a Food Frequency Questionnaire for Mr X. You find that on a monthly basis he consumes the 

following foods only once a month: liver/kidneys. Mr X consumes the following foods three times a week: 
meat products and dairy products. The following foods form part of Mr X’s daily diet: bread, maize meal, 
green leafy vegetables, carrots and oranges. He indicates to you that he does not eat any form of seafood, 
(especially not shellfish) or nuts, because it is too expensive. Based on this information, answer the 
following questions: 

 
a) Indicate whether Mr X is consuming adequate amounts of zinc and copper and motivate your 

answer. 
 

b) Do you think that Mr X’s diet is adequate in all of the major and minor minerals? Motivate your 

answer. 
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c)   W hich mineral deficiency causes goitre? Give one example of a food source that is rich in this 

specific mineral. 

 

 
9. Provide four strategies to reduce the risk for developing osteoporosis. 

 

 

10. In what situation would a person need to use a zinc supplement? Motivate your answer. 
 

 

11.  After a dietary analysis of the diet history of a 35 year old male, the following nutrient intakes were found. 

Zinc: 7.1 mg, selenium: 30µg, fluoride: 8 mg, phosphorus: 1198 mg. Critically discuss the results and 

make recommendations to improve the nutrient intakes, where relevant. 

 

 
12. Describe the term “phytates”. 

 
 

 

SELF-ASSESSMENT Unit 7 
 
 
1. Summarise the symptoms of vitamin A deficiency. 

 
 
2. What are the main symptoms of a vitamin E deficiency? 

 
 
3. What conditions may lead to vitamin K deficiency? 

 
 
4. How do inadequate concentrations of vitamin K lead to coagulation (blood clotting)? 

 
 
5. Who are prone to develop wet or dry beriberi, respectively? 

 
 
6. Name the various symptoms of beriberi. 

 
 
7. Name two food types that are sources of the nutrients needed to prevent the development of: 

a) bleeding gums b)

 xerophtalmia 

c) abnormal bone development 
 
 
8. Identify the consequences of a simultaneous deficiency of vitamin B12 and folate and explain why both 

vitamins must be present in adequate quantities in the diet.  Also explain what will happen if the folate 

deficiency is corrected, but the vitamin B12 deficiency continues. 
 
 
9. Under which circumstances can an adult develop B-vitamin deficiencies and what will be the consequences 

to his/her health? 

 

10.  Ms Moloi tells you that she often hears about free radicals and antioxidants and asks you the following 
questions.  Answer each of these questions to the best of your ability: a) What are free radicals? 

b) How do antioxidants defend against free radicals? 
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c) How can antioxidants assist in fighting diseases? 
 

 

SELF-ASSESSMENT Unit 8 
 
 
1. Distinguish between iron deficiency and iron deficiency anaemia? 

 
 
2. What are the symptoms of iron deficiency anaemia? 

 
 
3. Miss Annike is referred to you for dietary advice. She is a lactovegetarian and was diagnosed with iron-

deficiency anaemia. Advise her on dietary choices for optimal absorption of iron and motivate your 

advice. 

 

4. What simple health measures have been used in preventing goitre? 
 
 
5. What measure has been recommended for protection against tooth decay? 

 
 
6. Discuss the importance of balanced and varied diets in obtaining essential minerals and avoiding toxicities. 

 

7. Differentiate between the terms “Osteomalacia” and “Osteoporosis”. 
 
 
8. Why is osteoporosis more common in women aged 45 years and older than in men of the same age 

group? 

 

9. Mr van Zyl is a 72 year old male, diagnosed with diabetes, as well as liver disease and complains of muscle 

weakness. Which mineral deficiency/deficiencies does Mr van Zyl possibly have? 
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Discussion forums and topics in NUT1602 

 

The list below shows the discussion forums and topics that have been opened on the module web site on 
myUnisa.  I would like to encourage you to participate in the various forums and topics. 

 
Forum 1: Module-related discussions 

 
Topic: Activity 0.1: Introducing yourself 

 
Post a short entry in which you: 

• tell us who you are and where you live; 

• what degree you are enrolled for, why you chose to study it; 

• share what the study area of nutrition means to you and what you hope to learn from this module. 

 
Also respond to at least one posting by one of your fellow students. 

 
Topic: Section 3.7:  Mind maps 

 
After learning many new facts, it is always valuable to reflect on what you have learned. One way of doing this is 

by making a mind map of the concepts you have learned. You are welcome to refer to the following website on 

how to draw a mind map if this is not a study technique you are familiar with:  http://www.wikihow.com/Make-a-

Mind- 

Map;  http://www.mind-mapping.co.uk/make-mind-map.htm. 

 

After completing your mind map, post an entry in this topic to explain what you have done, and upload your 

mind map as an attachment.  Browse through the mind maps your peers uploaded to “compare notes”, to learn 

from one another and to help identify what concepts you need to revise. 

 
Topic: Activity 3.1:  Examples of osmosis 

 
Have you ever realised that the concept of pickled vegetables is based on the phenomenon of osmosis? 

When a cucumber is placed in a salty brine solution, water moves out of the cucumber in the direction of the 

greater solute (salt) concentration.  As water leaves the cucumber, it shrivels and pickles. What other 

examples can you think of? Share one example with your peers. 

 
Topic:  Activity 6.1: Meeting your daily fluid needs 

 

Go to the “Additional Resources” tab on the left hand panel of the module site and open up the folders 

“Theme 2” and then “Unit 6”.  Look for the folder entitled “Activity 6.1” and open the file saved under this 

folder.  Examine the fact sheet on water and how we can meet our daily fluid needs and then answer the 

following questions. This fact sheet can also be obtained from the following URL 

link: http://www.cdc.gov/nutrition/everyone/basics/water.html 

 

Use the fact sheet to answer the following questions, and post your answers here: 

1. Name the sources of your recommended daily water intake. 

2. Under which circumstances would your body need more water? 

3. What guidelines would you give to ensure that a person stays hydrated? 

http://www.wikihow.com/Make-a-Mind-Map
http://www.wikihow.com/Make-a-Mind-Map
http://www.wikihow.com/Make-a-Mind-Map
http://www.wikihow.com/Make-a-Mind-Map
http://www.cdc.gov/nutrition/everyone/basics/water.html
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4. What advice will you give to people who wish to increase their daily water consumption? 
 

 

After posting your answer, read the postings of the other students and respond to at least one of them. 

 

Topic:  Activity 8.4: Iron deficiency 
 
 
Go to the “Additional Resources” tab on the left-hand panel of the module site and open the folders “Theme 3” and 

then “Unit 8”.  Look for the folder titled “Activity 8.4” and open the files saved under this folder. Examine the 

prevalence maps provided and then answer the following questions. These prevalence maps can also be 

obtained from the following URL 

link: http://www.who.int/vmnis/database/anaemia/anaemia_data_status/en/. 

 

Use the fact sheet to answer the following questions, and post your answers here: 
 

 
1. Which continents/countries have the highest prevalence of  iron deficiency anaemia among the 

following vulnerable groups: 

a.  Pre-school aged children? 

b.  Pregnant women? 

c.   Non-pregnant women of reproductive age? 
 
 

2.  Would you say that iron deficiency is a global problem?   Remember to motivate your answer. 

 

3. What dietary approach should be considered to alleviate this problem? 
 

 
After posting your answer, read the postings of the other students and respond to at least one of them. 

 

 

Forum 2:  Student lounge 
 
Use this forum to discuss general matters among yourselves. 

http://www.who.int/vmnis/database/anaemia/anaemia_data_status/en/

