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Importancia dos dados da
Composicao dos Alimentos

L Sem dados da comEosigéo dos alimentos os Eal'ses nao Eodem: J

Avaliar a ingestao de nutrientes pelas suas populacoes de
forma a estabelecer necessidades de determinados nutrientes;

Produzir rétulos exatos (calculo da informagao no rétulo sobre os
ingredientes é frequentemente produzida a partir de dados TCA/BDCA);

Realizar estudos epidemioldgicos sobre as relagdes entre a
“ingestao do nutriente e a doenga;

Promover alimentos vegetais e animais com bons perfis
nutricionais através de programas de educacdo nutricional e
inclui-los nos programas de melhoramento agricola/animal;

Formular dietas institucionais e terapéuticas nutricionalmente
equilibradas;

Informar os consumidores sobre boas escolhas alimentares.
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Principios de utilizacao correta de

TCA/BDCA

TCA/BDCA?

[ Que principios devem os utilizadores aplicar para uma utilizacao correta de }
Devem conhecer a influéncia da descricao do alimento e

definicdo dos componentes, unidades € método analitico

" nos diferentes valores dos nutrientes.

Assim, antes de utilizar qualquer dado de uma TCA/BDCA, um utilizador deve

estudar cuidadosamente a documentacao dos dados.
Dados nao

documentados NAO
devem ser utilizados

Um utilizador avancado é capaz de reconhecer a qualidade dos diferentes
dados e deve ser capaz de compilar e documentar uma base de dados incluindo o
calculo dos valores dos nutrientes de alimentos cozinhados e de pratos multi-

ingredientes.
INSA, Lisboa, 31 de outubro de 2013
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Composicéo dos Alimentos:
0 que realmente significa

Milho nao a apenas “milho” em composicao de alimentos.
Os teores dos nutrientes no milho variam com:

DESCRICAO do ALIMENTO
cru, cozinhado, na espiga ou
bagos, farinha, branco,
amarelo

GENETICA
variedade ou cultivar

QUALIDADE dos DADOS

se 0s dados forem corretamente

descritos, analisados e amostradosg-
ex. plano de amostragem,

dimensdo da amostra, método

analitico e desempenho do método;
ou se forem corretamente

wescritos, calculados ou estimadoy

DEFINICOES dos
COMPONENTES,
métodos analiticos, unidades e
formas de expressao

N

METODOS DIFERENTES de
) ) COMPILACAO e DOCUMENTACAO
METODOS de CALCULO das \C

\ RECEITAS J
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O que € necessario para gerat,
administrar e utilizar dados da
composicao de alimentos corretamente?

W,

-
\
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Guias, normas, metodologias,
ferramentas

—

Necessitamos de guias,

normas, metodologias e
ferramentas e de pess
capazes de as aplic
corretamente. P

INSA, Lisboa, 31 de outubro de 2013 6
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Formacao

Onde € que os profissionais podem aprender sobre
dados de composicao de alimentos?

—a

Bem, ha diferentes formas:

* em universidades ou escolas
» cursos de formacéo internacionais de composiCaQma
de alimentos

 guias sobre composicao de alimentos da
FAO/INFOODS e do EuroFIR

* Curso e-learning FAO/INFOODS, sobre dados
de composicao de alimentos, setembro 2013
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Destinatarios e Objetivos

Destinatarios
e nutricionistas,

« dietistas,

* investigadores,

 epidemiologistas,

« analistas,

» especialistas em
desenvolvimento de produtos

- fabricantes,

* técnicos de planeamento

Objetivos

Disponibilizar conhecimento
relacionado com gestao, analise
e atualizacao de bases de dados
de composicao de alimentos.

Inclui também teoria sobre
alimentos, nutrientes, quimica,
amostragem, métodos analiticos,

agricola, gualidade dos dados,
» especialistas em seguranca nomenclatura, classificacéo e
alimentar, identificac&o.
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Vantagens do e-learning

1. Permite chegar a um publico-alvo mais amplo possibilitando o
acesso de individuos dispersos geograficamente, € adequado
para formacao por conta propria e permite um estudo no local e
hora mais conveniente para o utilizador

2. Proporciona uma base de e-learning utilizavel ao ritmo de
cada um:
» tutoriais para aprendizagem com base em pdf e Internet
* exercicios com varias opcoes / escolha multipla

3. Recupera-se facilmente o investimento:

» Custos de produgao de um curso e-learning séo FAO/INFOODS
muito mais baixos que os presenciais Custo 120 000 €
 E-learning pode chegar a milhares de individuos (=custo de

. ; ~ .. producao de um
» E-learning em comblnagao COM CUrsos presenclals .\ rso internacional

reduz o tempo e custos dos workshops FoodComp) ~
\“-._____//
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Curso e-learning FAO/INFOODS

» 14 licoes em 5 unidades

» Baseado no Food Composition Study Guide da
FAO/INFOODS e outros documentos, ex. “Food
composition data” de Greenfield e Southgate

» Cada licao inclui:

» Duracéo

- Objetivos

Conteudo interativo para utilizacao autonoma,

incluindo pop-ups, ligacoes a web-sites ou

documentos PDF

« EXxercicios com comentarios e correcoes das

respostas

+ Resumo

+ Recursos

RS

DG

R/
0‘0
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Visao geral do curso

O curso tem 5 unidades através das quais o formando aprende a
utilizar os dados da composicao de alimentos corretamente:

na Unidade 1 os objetivos e principios basicos de TCAs/BDCAs.

na Unidade 2 a influéncia e importancia da descri¢cao correta do alimento.

i

na Unidade 3 a importancia da definicao correta do componente,
método analitico, expressao, unidade e denominador no valor
guantitativo do nutriente.

na Unidade 4 a diferenciacéo da qualidade de dados diferentes tendo
em consideracgao a biodiversidade.

na Unidade 5 a compilacdo e documentacao da base de dados
incluindo o calculo dos valores dos nutrientes de alimentos cozinhados e
\ pratos multi-ingredientes.
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Visao global e estrutura do curso

FOOD
COMPOSITION
DATA
ABOUT THIS MODULE OVERVIEW
Overview The FAQ/INFOODS e-Learning Course on Food Composition Data will contribute to close
Structure and Workload the knowledge gap on food composition of nutritionists and all those generating,

Authots compiling or using food composition data.

About INFOODS

MY COURSE

RESOURCES

HELP & SUPPORT

LEGAL INFORMATION

tables and databases.

difference in data quality, availability and use,

The course is designed to be primarily used in universities, as it is
important that future generations of nutritionists, food scientists,
dieticians, chemists analysing food components, food composition data
compilers, health professionals and agronomists appreciate food
composition data and use them adequately in their respective fields to
improve data quality, availability and usage worldwide. The course can
also be used by self-learners interested in food composition, or in
conjunction with food composition courses, or within institutes for
capacity development in food compaosition.

Detailed knowledge on analytical methods will have to be acquired elsewhere; however,
the course is useful for chemists who analyse components in foods, They will learn how
to generate and present data that is of high gquality and relevant for food composition

The course aims at making learners aware of all important issues; nevertheless the
course cannot provide the necessary experience to become a full-fledged food
composition expert. This will only come with experience and when actually working with
food composition data. However, if most nutritionists and professionals working with
food composition data acquired the knowledge of this course, it would make a great

' Copyright FAO 2013
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Menu do curso

FOOD
COMPOSITION
DATA

Additional Info | Back to Lesson

COURSE MENU

UNITS \ DESCRIPTION \

S Unit 1:
2. Food Description : : : :

This units gives an overview on what
3. Food Components Food Composition Data is, which are
4, Quality Consideration its purposes and its users and it
S. Compilation describes the basic principles to

develop/build a FCT/FCDB.

Pre-requisites:
LESSONS \ This unit does not require any specific
prerequisite knowledge.

1.1 Introduction
1.2 Food Composition Tables and Databases

LK

Select a unit to see the list of its lessons. To
start a lesson, please select the lesson from
the list and press the "GO" button or
double-click the lesson.
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Basic Pﬂnclpleso! Food Composition Data
Introduction

FOOD 1.
COMPOSITION jB&
DATA

LEARNING OBJECTIVES

Lesson 1.1
Introduction

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

+ understand what food composition
data are and their purposes;

+ understand why food composition data
are important;

« describe the challenges concerning
food composition data; and

« putline the main issues that will be
dealt with in this course.
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FOOD . Basic Principles of Food Composition Data
COMPOSITION 1.1 Introduction
DATA =

Additional Info

| Course Menu

'Q Food composition data describe the content of foods in terms

Yo 4 of nutrients and enerav. as well as of non-nutrients such as
<! ~ phytochemicals, bio A > |
toxic components,

Food composition database

A food composition database is multi-dimensional, i.e. a
computerized format is used, allowing a comprehensive
data documentation, which is stored in different files.
X These files contain additional information, e.g. on food
[ NUTRIENTS ,| description, food group, nutrient description, nutrient
o data, source codes, calculations, etc..., and are

— -

1\7 ENERGY CONTENT | | generated from a relational food composition
> ~ management system such as Access or Oracle.
[7 NON-NUTRIENTS |

v

>

In general, these data are published through food composition

tables (from now on always indicated as FCT) and food composition
databases (from now on always indicated as FCDB). However, it is rare
to find toxic components included in a FCT/FCDB.
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Exerciclos interativos

5. Compilation
(o0 2 Je 13 qp (o] 5.3 Compilation Exercise: Archival Database

DATA
course Menu | Adationai oro |

SEARCHING ANALYTICAL DATA FROM OTHER FCT/FCDB

Match each food entry in your database to a food from WLS or indicate how you would obtain their nutrient values,

Food for which you look for data | Source of nutrient values

Recipe calculation using
data of 10225 and 10226

Chicken, flesh and skin, raw

10352 Chicken, flesh

Chicken, flesh and skin, grilled and skin, grilled

Chicken, flesh only, raw 10225 Chicken, flesh

ﬁ only, raw
Chicken, flesh only, grilled Recipe calculation

y using data of 10225
N

m Chicken, skin, raw 10226 Chicken, skin, raw

Your answer is carrect! For some food entries, you found the exact food match and you will, therefore, be
\/ ahle to take all the nutrient values from your neighbour’s FCT. Some foods are not there, but you can
calculate their nutrient values from the available food entries using a recipe calculation. This needs to be
done in the correct proportion of flesh and skin, When copying nutrient values of mixed dishes or cooked
foods, itis recommended that the data be checked for consistency against your own data, If necessary, it
might be hetter to calculate the nutrient values in your own database instead of copying from other

Copyright FAO 2013 C 4 7029 p
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FOOD 2. Food Descﬂptl
COMPOSITION 2.1 Food Selection and Nomenclature
DATA =

SUMMARY

& complete food name and description is essential for food composition. These need
to cover all important facets in order to distinguish the compositional differences
among similar food entries.

If foods are not thoroughly described in the FCT/FCDB, users are likely to introduce
errors when using the compositional data.

& FCT/FCDB should include all major foods such as raw foods, cooked foods,
recipes, manufactured foods and biodiversity (if possible) - and not only raw foods.

The food selection for the FCT/FCDB should be done in collaboration with users.,

Food grouping is more important for the compiler to check the data, than for the
user to locate the food in the FCT/FCDB.

Each food entry must have a unique food code, preferably including the food group
{and subgroup).
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FOOD 2. Food Descdptl
COMPOSITION 2.1 Food Selection and Nomenclature
DATA =g
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Online Resources

Charrondiere UR, Burlingame B, Berman S, Elmadfa I (2011) ~ood Composition Study Guide - Questions and
Exercises (volume 1) and Answers {volurne 2), 2nd version. FAO, Rome, Module 3, Available at:
http: ffwww fao.orgfinfoodsfinfoods/ftrainingfen

Charrondiere UR. PowerPoint presentation on ‘Food Normenclature’, Available at:
http: ffwww fao.orgfinfoodsfinfoodsftraining/en

Greenfield H & Southgate DAT (2003) Food composition data - production, management and use, 2nd edition.
F&0, Rome, Chapters 1, 2 and 5 (pp. 75-78). Available at:
ftp: ffftp fao.orgfdocrepfan/008/v4705e/v4705e . pdf

Haytowitz DB, Pehrsson PR, Holden IM (2002) The Identification of Key Foods for Food Composition Research.
Journal of Food Compaosition and &nalysis, 15(2):183-194. FAQ/INFOODS (2012) FAO/INFOODS Guidelines for
Food Matching - version 1.2, FAO, Rome. Available at:

http: /fwww fao.orgfinfoodsfinfoods/standards-guidelines/eny
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Divulgacao

» Gratuito

* Versao online disponivel no site INFOODS
http://www.fao.org/infoods/infoods/training/en/
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Modulos e-learning FuroFIR

e EurOFIR http://www.eurofir.org/e-learning

European Food Information Resource

_ R

Destinatarios ‘

Compiladores e utilizadores de informacao sobre composicao de alimentos que

pretendam aprofundar conhecimentos sobre o0s principios, pontos fortes e limitacoes
' dos metodos utilizados para determinar:

Analise de nutrientes Vitaminas (composicao micronutrientes)

(composicao macronutrientes) In_trOd_uQaO _

Introducéo Vitaminas em alimentos - diferentes formas e caracteristicas

Gorduras e &cidos gordos Métodos —viséo global

Hidratos de carbono e fibra Vitaminas hidrossollveis - Analise de vitaminas B, B, By,

Proteinas e amino acidos el Rl I X — . .

Elementos minerais Vitaminas lipossoluveis - Analise de vitaminas A, D e E
Resumo

Autores:

- M.C. Busstra, PhD. Division of Human Nutrition, Wageningen University, The Netherlands
- P.J.M. Hulshof, MSc. Division of Human Nutrition, Wageningen University, The Netherlands
- P.C.H. Hollman, PhD. Division of Human Nutrition, Wageningen University, The Netherlands
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Analise de nutrientes

:=2! EuroFIR Nutrient-Analysis for

Save and close W

E5 Introduction | Welcome to the EuroFIR module: Nutrient-Analysis for non-chemists
- Welcome ' Audience:
~ Leaming goals This module is intended for non-chemists who are involved in Food Composition DataBase (FCDB) programs or users of FCDBs
- who want to know more about the principles. strengths and limitations of analysis methods frequently used to determine
~ Food composition databases macronutrient composition of foods. Enjoy your study!

= Nutrient analysis

~ Data quality

“ Qverview cases

9

B Case 1 Fats & fatty acids
B Case 2: Carbohydrates & fibres
- . . . . |, 2 o
Case 3: Proteins & amino acids o s sesee ey
B Case 4: Elements Fats & fatty acids Carbohydrates & dietary fiber Proteins & amino acids Elements

Authors:

-M.C. Busstra. PhD Division of Human Mutrition. Wageningen University. The Netherlands

- P.J.M. Hulshof MSc. Division of Human Nutrition. WWageningen University, The Netherlands
- P.C H. Hollman. PhD. Division of Human Nutrition, VWageningen University. The Netherlands

Development and visual design by:
- Topshare international BV, Wageningen, The Netherlands

Copyright:

- EuroFIR Network of Excellence.

This work was completed on behalf of the EuroFIR consertium and funded under the EU 6th Framework Programme: Food
Quality and Safety Priority (Contract FOOD-CT-2005-513944)

<« ix We would like to thank Lucy Elburg (Wageningen University, Division of Human Nutrition) for her valuable comments and
assistance.

= )
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Introducao — metas do curso

@wdEUI'OF IR Nutrient-Analysis for non-

Save and close W/

Introduction > Learning goals

= Introduction
. Welcome

“ Learning goals R T - ‘ ‘
 Food composition databases : e .‘—. ‘ - i g ; to Mg e
- Nutrient analysis T . @
* Data quality " : §

5
Ca
. ™ Ovenview cases Case 1 Case 2 o Case 3 Case 4
" Cisert- Fats & fatty scids Fats & fatty acids Carbohydrates & dietary fiber Proteins & amino acids Elements
® Case 2: Carbohydrates & fibres * To understand the principles. characteristics, strength and limitations of frequently used metheds for measuring
_' ; ; : : macronutrient composition of foods
Case 3: Proteins & amino acids *  To interpret laboratory results of food analysis and determine if these data are of sufficient quality to include them in a
B Case 4 Elements FCDB.

*  To communicate with laboratory workers about analysis methods and results.

Outline of the module:
General introduction {study time 30 min - 1 hour)
This gives a short introduction to Food Composition Data and data quality.

Cases (study time 2 — 8 hour per case, depending on your prior kriowledge)
The main part of this module consists of several cases. Each case focuses on the analysis of a specific (macro) nutrient.

In the cases you will find several interactive exercises and questions which help you to understand the contents of the module.
They are not intended as a kind of exam. So feel free to play around with the exercises and feel not depressed if you give wrong
answers, but use your mistakes to learn from. For some exercises you need to use food composition data. Therefore it is
recommended to have a food composition database at hand while studying the cases.

Glossary
The glossary contains additional explanations and definitions of several concepts mentioned in the case.

4| | »]

Additional study material

It is recommended to use the book 'Food composition data, production, management and use' of Greenfield and Southgate as
reference. In the cases you will be referred to specific chapters of this book.

Enalish part 1 lodf 364Kbl
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:22¢ EuroFIR Nutrient-Analysis for non-che Save and close ¥

Eurcpean Food Information Rescurce

Introduction = Data quality = Page (1/3)
The following examples illustrate why insight into the quality of the data in a FCDB is important.

B Introduction
= Welcome

= Leamning goals
In the scheme below you can see that because of errors in food composition databases, the true (but unknown) nutrient intake of
a population may differ fram the nutrient intake that is cbserved (calculated) using food composition data.

Total error:

© Food composition databases
 Mutrient analysis

- Data quality <

N

© Owerview cases
* Case 1- Fats & fatty acids Sampling error Pre-analytical error Analytical error Data processing

& compilation errar
" Case 2: Carbohydrates & fibres

© Case 3 Proteins & amino acids
. Consumed food
Case 4: Elements (population) — { Collected sample

e T e OO e IO

> >

Analytical sample Analytical results

9 {Fwd compasition

values

J

Calculated nutrient intake may be different from actual {true) intake!

Go to the next page to study examples of the consequences of errors in FCDB on
(1) epidemiological research results.

4| | »] (2} individual dietary advice and

(3) public health decisions.
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Hidratos de carbono - exercicios

:22f EuroFIR

Europsan Food Information Res suros

Nutr

d

* Introduction
Case 1: Fats & fatty acids
Case 2: Carbohydrates & fibres

Case 3- Proteins & amino acids

Carbohydrates in foods I

Carbohydrates are an important fraction in most foods and are a major sources of energy. In this

section you will refresh your knowledge on the structure and function of carbohvdrates and fibre.

Mimtame kel cdeatne - CHLOH CHLOH CH.OH
Free sugars Sugar alcohols (or polyols)
Monosaccharides ¥| | Disaccharides v Chemically reduced sugars. v
Baszic unit of carbohydrate, consisting of one Pair = of monosaccharide units.
sugar maiety. Most monos accharides farm
cyclic structures.
T — T L = — 7
Galactose | Maltose | | Wyditol |
| Fructose | | Lactose | | Sorbitol | s
¥
| | | | I | :
Glucose SuUcCrose L major
ihre in
Oligosaccharides Polysaccharides (or complex carbohydrates are not
[polymers of 10 or more mono saceharide unitz) arefore

Chainz of (3 - 9 monosaccharide units W Starch v Mon-starch V| | Other polysaccharidesv’
polvsaccharides (HSPY

T — . = - -
| FOS | | Amylose | Cellulose | | |

| Stachyose | | Armdopectin | | Hemicellulose | | |

I I I I I I I I
Maltotriose Pectin Glycogen

L 1 L _— _ _1 L 1 __

Right! Mow this scheme gives you an overview of the classification of the nutritional important carbohydrates. (Realize that lignin
is not a carbohydrate because it does not consist of sugar units. Therefore Lignin should MOT be placed in any of the boxes |

In the next question you will learn in which foods you can find those nutritional important carbohydrates.

62 Reunido Anual PortFIR, gestdo da informacao alimentar - presente e futuro
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Hidratos de carbono - métodos
Save and cose @

=22 EuroFIR Nutrient-Analysis for non-cl
Eurcpaan Feod Information Rescurcs
® Introduction | Case 2: Carbohydrates & fibres = Direct analysis > Page (1/7)
_ ) ) Another way to determine available carbohydrates is by direct analysis. In this approach all indrvidual carbohydrates are
Case 1: Fats & fatty acids determined analytically and added up to obtain a available carbohydrates value. Generally this approach consists of 4 steps:
B Case 2: Carbohydrates & fibres
-~ Welcome Food sample
“ Introduction
Carbohydrates in foods Step 1: Extraction of all free
sugars and oligosaccharides
= Methods "
E‘ Total carbohydrates Extract: Free sugars Residue: including starch
' By difference 1
- Direct analvsis Step 2: Gelatination of starch
d Y Step 3: (Enzymatic) hydrolysis of starch
. 7 Fibre .
Summary Individual sugars Starch hydrolysis product: (glucose)
- Case 3: Proteins & amina acid
ase FOLEINS & aming acias Step 4a:- Measurement of Step 4b: Measurement of glucose
H- Case 4: Elements individual sugars
Available carbohydrates: summation of all individual
sugars + glucose from starch hydrolysis
Mote this is a very general approeach. Several variations based on this approach are possikle. The next pages first focus on the
subsequent steps of this general approach. Than, some attenticn is given to the variations in this general approach.
Carbohydrates values determined by the general approach described above, are defined as:
| | ' unavailable carbohydrates
4 » )
—I " available carbohydrates
" total carbohydrates jthus available and unavailable
together).
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Hidratos de carbono - sintese

Case 2: Carbohydrates & fibres > Summary = Page (1/2)

Summary and additional literature

This case covered the general principles of carbohydrate and fibre analyses. Carbohydrates can be divided into several classes
which each have their characteristic chemical and nutritional properties. To measure all the individual carbohydrate classes a
broad range of methods should be used. Mot all methods were covered in detail in this case. The literature below can be used
to get more detailed insight inte classification and analysis of carbohydrates

Overview of carbohydrate analysis methods that are often used for FCDBs:
*  Greenfield and Southgate. Food composition data, production, managements and use. Chapter 7 page 111-120

Ovemew papers on classification and measurement of carbohydrates:
Cummings, JH and Stephen, AM. Carbohydrate terminology and classification. European Journal of Clinical nutrition
(2007); 61 (Suppl 1). 55-518

*  Englyst, KN et al. Review: Mutritional characterization and measurement of dietary carbohydrates. European Journal of
Clinical nutrition (2007); 61 (Suppl 1), 519-533

*  Maenro, J and Burlingame, B. Carbohydrates and related food components: INFOODS tagnames, meaning and uses
Journal of food composition and analysis 9. 100-1108 (1996)

*  Carbohydrates in human nutrtion. FAQO Food and nutrition paper (1997)

For a complete overview of carbohydrate analysis and detailed technical procedures:
*  D.AT Southgate. Determination of food carbohydrates. Second edition, Elsevier Applied Science, London, 1991
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Analise de vitaminas

~ Welcome to the case on vitamins ]

Welcome
= Qutline
Introduction

Vitamins in foods
Methods
Water-soluble vitamins

Fat-soluble vitamins

Summary
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Vitaminas

' Vitamins = Outline

- Welcome . =

-~ Outline Vitamins

& Introduction Vitamins are organic compounds that are required in small amounts in the diet to maintain essential body functions because
.A Vitamins in foods humgns cannot synthesizg thgse comppunds. or nt_:t in sufﬁt_:ient quar_1tities. ' -

" Methods In this case we focus on vitamin analysis. The aim is to provide you with an enhanced understanding of how vitamin content

values reported in food composition databases are established

- Water-soluble vitamins

- Fat-soluble vitamins NOTE: all of the methods for vitamin analysis discussed in this case are recommended by the European Committee for
- Summary Standardization (CEN).

E.

Chapters
1. Introduction

2 Vitamins in foods
In this section you will learn about different forms and characteristics of vitamins as they appear in foods.

3. Methods
Overview of the methods and procedures used to analyse vitamins in foods.

4 Water-soluble vitamins
Analysis of vitamin B2. B1, B6. folate. and vitamin C.

5 Fat-soluble vitamins
Analysis of vitamin A. D and E.

6 Summary

| =l
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Vitamina E (1)

5555 EurOFIR Vitamin analysis for non-chemists

o Welcome
Cutline

- Introduction

~ Vitamins in foods
- Methods

- Water-soluble vitamins

 Fat-soluble vitamins

" vitamin A
- vitamin D

SE vitamin E
- Page (1/3)
- Page (2/3)

""" Page (3/3)
B Summary

Vitamins = vitamin E = Page (1/3) __ | Analytical prmess@]]

Vitamin E By HPLC

Witamin E is the collective term for 8 fat-soluble compounds with similar biclegical activity as alpha-tocopheral.

Present in foods as:
- -, B-. y- and &-tocopherol
- their unsaturated o-, -, y- and G-tocotrienols.

Sensitive to:
light, oxidation. heat. metals, free radicals.

Witamin E is stable to heat and alkali {used during saponification) in the absence of axygen.

Tocopherols Tocotrienols

RI RI

H CH, CH CH HQ CH CH CH
3 3 3 3 3 3
3 - 11

Rg ofé\/\m/\/kcma Rs o |\/\A/VK/\/1\CH3

R Hy CH

3 Ry s
Vitamin E is measured as o-. i-. y- and G-tocopheral.

R1 R2 R3 The total vitamin E activity can be calculated by taking the
a-tocopherol CHy | CHy | CHg 10 sum of the individual tocopherols, taking into account the
B-tocopherol CHy | H CHg 0.4 individual vitamin activity of each.

-tocopherol H H H
;-l I-'lh | CHy | CHy 0.08 Note that there is no consensus between different FCDE on
ocophero H H CHg 0.01 the value and use of these individual activity factors.

(=] [>]
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Vitamina E (2)

=Eg§ EuroFIR Vitamin analysis for non-chemists

Save and close W || Glossary :

(=i

H
H
- Methods
H
]

= Welcome
“ Outline
-~ Introduction

- Witamins in foods

- Water-soluble vitamins

B Fat-soluble vitamins

" vitamin A
" vitamin D
= vitamin E
- Page (1/3)
 Page (2/3)
" Page (3/3)
H Summary

Vitamins = vitamin E = Page (2/3)

[ Analytical process € ‘

Steps in the analysis of vitamin E
Depending on the food source, vitamin E samples are sapenified or directly extracted and injected ante the HPLC calumn.

SDAT

T T A R

Saponification

4

Extraction

62 Reunido Anual PortFIR, gestdo da informacao alimentar - presente e futuro

Extraction of oils

Qils (and fats with low water content} containing vitamin E can directly be injected into an HPLC
column after dilution with n-hexane or another solvent. ithis procedure applies only to samples
containing unesterified tocopherols)

Extraction of other foods
1.Saponification
The food matnx and ester bonds are broken down by alkaline hydralysis.

2. Solvent extraction
Extract vitamin E from the saponified sample by means of a suitable solvent or solvent mixture (e g.
diethyl ether, petroleum or toluene).

Then the extract is evaporated and redissolved in a solvent suitable for the HPLC system.

(] [»]
INSA, Lisboa, 31 de outubro de 2013
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Vitamina E (3)

— 1 1
=== tamin analys i
 omme E u ro F I R Vitamin analysis for non-chemists Save and close W | Glossary =

- Welcome Vitamins = vitaminE» Page (33) [ Analytical pfmeﬁ@]\
* Qutline Determination of vitamin E
B Introduction
B Vitamins in foods % =
" s d ‘ ] / = e :..-'-, :g, i
[+ Methods ¥ Ao | Lo Pupten | Oy | W B
» e " £ e
B Water-soluble vitamins By HPLC 9 s — - = e
= Fat-soluble vitamins Separation Idenliﬁcaﬁungty Quantification by Calculations
e ntro UV-spectrometry UV-spectometry and reporting
" vitamin A _ o . : .
o Foods may be fortified with vitamin E. Food manufacturers then use estenfied alpha-Tocopherol. It is used hecause estenfied
" vitamin D tocopherals are more stable than the parent compounds.
=l vitamin E
Page (1/3) A laboratory bought an cil from the supermarket and analyzed it for vitamin E content. The lab diluted the sample with
'F n- hexane, and directly injected it inta the HPLC column. The tocopherals were subsequently measured. The label of the ail
" Page (273) claimed that it contained 140 mg vitamin E/100 g The Iab only found 70 mg vitamin E/100 g
- Page (3/3) . .
37. Which of the following statements are true?
B Summary

[ The label is wrong
™ The il probably containg esterified tocopherols

[T An error was made in the lab. so the analysis should be repeated with the same method

™ The ail should have heen saponified before extraction

[ Submit]| (=] [
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Vitaminas - resumo

41 |
-=== E u ro F I R Vitamin analysis for non-chemists Save and close W/
| -
- Welcome Vitamins = Summary = Congratulations ) I
* Outline Congratulations! You have finished this case, below follows a summary of what you have
B Introduction learned and a short quiz.
B Vitamins in foods
: In this module about vitamins you have learned
B Methods N o i :
- o * why vitamin entries in FCDB may differ in value and in name.
Water-soluble vitamins *  what the different water and fat-soluble vitamins are.
B Fat-soluble vitamins * in which foods they occur and which contribute most to intake.
= Summary *+  ahout vitamers, provitamins and vitamin activity

Congratulations

From the methods section you have learned about

:EXE"':iSES *  the considerations for choosing a good analytical methad,
" Sample handling + challenges in vitamin analysis
“ Ewxtraction * which steps are needed to analyse vitamins: from sample preparation to identification and quantification,

* which methods are frequently used for vitamin analysis and how they work,
* the analysis of water-soluble vitamins: folate. vitamins B1. B2, B6, and C. and the analysis of fat-soluble vitamins:

-~ Determination

" Additional steps vitamin A D. and E.
T Owerview
 End Additional literature:

*  Greenfield and Southgate. Food composition data, preduction, managements and use.
* Renald R Eitenmiller, Y. O. Landen Jr, Lin Ye_ Vitamin Analysis for the Health and Food Sciences, (Food Science and
Technology), 1938 CRC Press.

Let's do a quick exercise to see how much you have learned from this module.

| (=] [»]
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Save and close ¥

- Welcome I Vitamins = Exercises = Sample handling I

~ Outline 38. Sample handling: Drag the correct analytical steps to the table to complete an overview of the analysis of
* Introduction each vitamin,

* Vitamins in foods

- Methods

- Water-soluble vitamins

i SO s OO s OO OO

- Fat-soluble vitamins

o

- Summary

Congratulations

Exercises
Sample handling
Extraction
Determination Riboflavin {B2) Vitamin C
" Additional steps
T Overview .
. Vitamin A and
~ End Thiamin (B1) carotenoids
Vitamin B& Vitamin D
Folate Vitamin E
|
Right!
I, (=] [p]
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Conclusoes

Os cursos de e-learning s&o um precioso auxiliar:

% em ambiente laboral, para todos os
envolvidos, direta ou indiretamente, em
guestoes relacionadas com a composicao dos
alimentos;

% em universidades, para permitir que as
futuras geracbes tenham conhecimentos
basicos sobre composicao de alimentos.

Valorizacéo da importancia, disponibilidade
e utilizacao correta dos dados da
\\composigéio de alimentos.
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