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FOREWORD

The first edition of the Essential Guide was published in 2000, and one of
the main drivers for a second edition was to provide an update of the
significant changes in legislation that can take place within a three year
period. The principal change in the second edition, therefore, is the addition
of five additives that were not permitted for use at the time of publication of
the first edition, removal of some additives that are no longer permitted for
use, and a thorough check and update of the legislation relating to additives.
As with any book containing legislation, every effort has been made to
ensure that the information is correct at the time of going to print but this is
a fast-moving area, and readers are advised to check the current legislation
on specific additives. '
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1. FOOD ADDITIVES AND WHY THEY ARE USED

Lynn Insall

Introduction

The role of food additives in food manufacture has been much maligned and
misunderstood in recent years. Additives fell victim to a bad press to the
extent that, at the height of the anti-"E” numbers campaign in the 1980s, the
word “additive” became almost synonymous with “adulteration”, and foods
containing additives were as much to be avoided as foods containing
genetically modified ingredients have become since their introduction in the
late 1990s. Authors whose main objective appeared to be the denigration of
the food manufacturing industry, particularly the major multinationals,
found this easy meat in an atmosphere of consumer ignorance and were
guaranteed support for their cause by scaring their audience into believing
that additives were responsible for a wide range of ill effects from
intolerance and hyperactivity to long-term chronic diseases. Constantly
prefacing the words “food additive” with “chemical” was sufficiently
emotive to result in the perception of “nasty”. Alongside this was the
implication that ready-prepared, processed food was inherently inferior to
and less wholesome than food prepared in the home.

The catalyst for the 1980s focus on additives was a change in
labelling legislation in 1986, which required the detailing of each individual
additive in the ingredients list of most pre-packed products. Until that time,
the use of additives had been indicated by reference to a generic functional
group, such as “preservatives”, “antioxidants” and “colours”. The new
labeiling requirements resulted in the appearance on some food labels of
some very long lists of additives, including some lengthy chemical names.
Some products looked as though they were nothing more than a couple of
simple ingredients held together by a dictionary of chemical substances. The
“E” number system, intended to assist as a short code for some of the
lengthier chemical names and to indicate common European safety
approval, became the butt of the criticism against use of additives, and
consumers voted with their feet by leaving products containing long lists of
“E” numbers on the shelf.

The interest in, and fear of, what was being put into food spawned
a number of books on additives, their use in food, potential (harmful) effects
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and protocols for their safety approval, along with the author’s specific
treatise on the subject. Some were informative, intended to assist the
consumer in understanding what additives were, how they were produced,
why they were used and how to avoid them, if desired. Others were more
politically motivated and used the fashionable attack on additives as an
illustration of all that was bad about the food industry and the allegedly
secretive systems of safety assessment of all chemicals and processes used
in food production. The implication was that any chemicals added to food,
either as pesticides in primary production or additives in processing, were
suspect.

A generation brought up on convenience foods, removed from the
messy business of primary food production, fell easy prey to this suggestion,
apparently oblivious to the substances and techniques employed by their
grandmothers, when no self-respecting household would have been without
baking powder, bicarbonate of soda, cream of tartar, a selection of
flavourings and a bottle of cochineal — some of the most common everyday
“food additives”. These everyday ingredients might well be frowned upon by
many a modern shopper unitiated in the art of cookery if spotted on the
ingredients label of a manufactured product in the form of an “E number” or
prefaced, as legislation requires, by its additive class. How many people
think of additives when they buy a lemon or a bottle of vinegar? Yet these
too are authorised additives (as citric and acetic acid, respectively) and
widely used in food manufacture for their preservation properties, as well as
their acidic taste, precisely as they are used in everyday cooking. The use of
saltpetre as a preservative can be traced back to Roman times, and the
controversy over additives use goes back to at least 1925, when the use of
boric acid in food was banned under the Preservatives Regulations.

Whilst its complexity and scale do not lend modern food
manufacture entirely to direct comparison with the traditional kitchen, it is
often forgotten that the overall purpose is the same — to prepare, preserve,
process and, as the case may be, cook basic raw ingredients to convert them
into wholesome, attractive, better tasting and nutritious food, ready to be
consumed. Every cook has his or her own techniques, and knows many a
trick to prevent peeled vegetables and apples from browning, thicken
sauces, brown the gravy, and transform an everyday dish into something
special; he or she will also ease dinner party preparations by preparing in
advance and storing the part-ready dishes for last-minute completion. Food
manufacturers do much the same, and, over years of product development,
first on the basis of trial and error and now underpinned by research



Food Additives and why they are Used

programmes, have developed the most effective and economical methods of
producing a wide range of foods to suit every taste and pocket. In order to
achieve this, they need at their disposal a wide range of additives to perform
a number of tasks in the process, from cleaning and refining the raw
materials, to preserving them in optimal condition throughout further
processing or distribution, combining them with other ingredients and
ensuring that they appear attractive to the consumer. The types of additive
used and some of the functions they perform are explored in greater detail
below.

The anti-additives campaign and consequent consumer pressure to
remove or minimise the use of additives inevitably led to changes in
manufacturing practice and marketing. In addition, trends towards more
“fresh” foods and the growth in market share of chilled foods, together with
changes in legislation following completion of the European harmonisation
exercise, all had an impact on the use of additives. It is therefore timely to
review the place and use of additives in the food supply, whilst bearing in
mind that they will always be essential to food preparation, quality and
preservation.

What are Food Additives and why are they Used?

The use of food additives is nothing new. Preserving food is an age-old
necessity. Many of the techniques that we now take for granted, such as
canning, refrigeration and freezing, are relatively new. Even the
overwintering of farm animals was rare until the 17th century, when feeding
and husbandry techniques became better understood. Any old or weakly
livestock such as oxen, cows, sheep, pigs and poultry had to be slaughtered
in the autumn, and the meat was dried, salted or pickled to preserve it for
the winter months (1). When food shortage ceases to be a problem, greater
emphasis is placed on making food look and taste good, and we look
beyond food as a survival necessity to food as a pleasure and a treat.

Food additives are used either to facilitate or complement a wide
variety of production methods in the modern food supply. Their two most
basic functions are that they either make food safer by preserving it from
bacteria and preventing oxidation and other chemical changes, or they
make food look or taste better or feel more pleasing in the mouth.

The use of additives in food preservation is, not surprisingly, one of
the oldest traditions. Our forbears may not have thought of saltpetre, used as
a curing agent, or vinegar (acetic acid) as additives, but they would have
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been the mainstay for ensuring a longer-term supply of precious perishable
foods. Salt, though not an additive by the modern definition, was the other
essential.

Food additives are defined in European legislation as "any substance
not normally consumed as a food in itself and not normally used as a
characteristic ingredient of food, whether or not it has nutritive value, the
intentional addition of which to a food for a technological purpose in the
manufacture, processing, preparation, treatment, packaging, transport or
storage of such food results, or may be reasonably expected to result, in it or
its by-products becoming directly or indirectly a component of such foods"
(2).

Known as the additives "framework" Directive, this Directive also
defines processing aids as "any substance not consumed as a food ingredient
by itself, intentionally used in the processing of raw materials, foods or their
ingredients, to fulfil a certain technological purpose during treatment or
processing and which may result in the unintentional but technically
unavoidable presence of residues of the substance or its derivatives in the
final product, provided that these residues do not present any health risk and
do not have any technological effect on the finished product."

Processing aids

Whilst many of the substances used as additives may also be used as
processing aids, the latter function is outside the scope of additives
legislation. The differentiating criterion, and the question that any
manufacturer must ask in terms of regulatory requirements, is “does it
continue to function in the final food?” So, for example, sulfur dioxide
(E220) may be used to prevent discoloration of fruit destined for pie making,
but would have no effect in the fruit pie itself, and indeed would be cooked
off during processing. Thus, in this application, it is a processing aid used in
the making of a fruit pie, not an additive performing a function in the pie
itself. Many of us will be used to similar techniques in the kitchen, such as
using lemon juice to prevent discoloration. In the complex world of food
manufacture, where production is increasingly specialised and expertise
focused at specific sites, it is not unusual for the manufacturer of an end
product to buy in many of his supplies as part-processed proprietary
ingredients. So additives may be needed at the “intermediate” stage, but
would have no function in the final product, and would therefore not appear
on the label.
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Thus, anti-caking agents may be required in dry ingredients to
prevent them from turning lumpy before being made into a fancy cake, but
will have no effect once the cake is baked and decorated, so the anti-caking
agent functions as an additive in the dry mix, but is a processing aid as far
as the cake is concerned. Other examples of processing aids are release
agents used to prevent food from sticking to a mould or, perhaps, slicing
equipment. Again, this is part of the process of production, not the
composition of the food, even though there may be traces of the “processing
aid” left on the product, as there would be on a cake from greasing the cake
tin. This, then, is the essential technical difference between a processing aid
and an additive.

The ‘“framework" Directive identifies a number of classes of
additives, e.g. sweeteners, colours and "miscellaneous" additives (including
additive categories such as preservatives, antioxidants, emulsifiers,
stabilisers, thickeners, flavour enhancers etc.), for which more detailed
legislation was eventually developed, and lays down general criteria for
their use, notably that technological need must be demonstrated that cannot
be achieved by other means; that their presence presents no hazard to the
consumer; and that they do not mislead the consumer. Their use may be
considered only where there is demonstrable benefit to the consumer,
namely to preserve the nutritional quality of the food; to provide necessary
ingredients or constituents for foods manufactured for groups of consumers
with special dietary needs, or to enhance the keeping quality or stability of
a food or to improve its organoleptic properties, provided that, in doing so,
it does not deceive the consumer; and to assist in manufacture, processing,
preparation, treatment, packing, transport or storage of food, provided that
the additive is not used to disguise the effects of the use of faulty raw
materials or of undesirable (including unhygienic) practices or techniques
during the course of any of these activities. These are similar to the principles
enshrined in the Codex Alimentarius, the joint FAO/WHO body responsible
for international standards in food.

The harmonisation of European legislation was a prerequisite for
trade in the Single Market as differences in national legislation constituted
barriers to trade. This is explored in greater detail in a later chapter, but it is
important to appreciate that the development of a new raft of additives
legislation in the late 1980s and through the 1990s was not indicative of an
absence of controls before that time, but a recognition that differences in
national approaches throughout the Member States were not conducive to
the free movement of goods within a single economic entity. The new
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legislation reinforced the requirement for justification of a case of need in
the use of additives and of the importance of not deceiving the consumer.
The primary aim of the food-manufacturing industry is to provide a
wide range of safe, wholesome, nutritious and attractive products at
affordable prices all year round in order to meet consumer requirements for
quality, convenience and variety. It would be impossible to do this without
the use of food additives. They are essential in the battery of tools used by
the food manufacturer to convert agricultural raw materials into products
that are safe, stable, of consistent quality and readily prepared and consumed.
Different types of additive are used for different purposes, though
many individual additives perform more than one function. For the purposes
of both classification and regulation, they are grouped according to their
primary function. The main groupings, or classes, of additives are explained
below, together with their functions and some examples of their use.

Preservatives

Preservatives are probably the single most important class of additives, as
they play an important role in the safety of the food supply. Despite this fact,
any chemical used to counteract the perishability of food raw materials has
often become perceived as suspect, and any food containing a preservative
has been considered inferior or unsafe. Yet the use of chemical preservatives,
such as sulfur dioxide and sulfites, is but a continuation of the age-old
practices of using salt, sulfite and spices to preserve perishable foods in the
days before refrigeration and modern processing techniques. All food raw
materials are subject to biochemical processes and microbiological action,
which limit their keeping qualities. Preservatives are used to extend the
shelf-life of certain products and ensure their safety through that extended
period. Most importantly, they retard bacterial degradation, which can lead
to the production of toxins and cause food poisoning. Thus they offer a clear
consumer benefit in keeping food safe over the shelf-life of the product,
which itself may be extended by their use and thus meet the demands of
modern lifestyles, including infrequent bulk shopping expeditions. The
continued perception of preservatives as undesirable, to which the many
labels protesting “no artificial preservatives” testify, is therefore an
unfortunate consumer misapprehension.
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Antioxidants

Antioxidants reduce the oxidative deterioration that leads to rancidity, loss
of flavour, colour and nutritive value of foodstuffs. Fats, oils, flavouring
substances, vitamins and colours can all oxidise spontaneously with oxygen
when exposed to air. The rate of deterioration can vary considerably and is
influenced by the presence of natural antioxidants and other components,
availability of oxygen, and sensitivity of the substance to oxidation,
temperature and light, for example. Oxidation can be avoided, or retarded,
by a number of means, such as replacing air by inert packaging gases,
removal of oxygen with glucose oxidase, incorporation of UV-absorbing
substances in transparent packaging materials, cooling, and use of
sequestering agents. These may not be possible in all cases, or sufficient for
an adequate shelf-life for some foods. Thus antioxidants are used to retard
oxidative deterioration and extend shelf-life. Some antioxidants actually
remove oxygen by self-oxidation, e.g. ascorbic acid, whilst others interfere
in the mechanism of oxidation, e.g. tocopherols, gallic acid esters, BHA and
BHT. All have specific properties, making them more effective in some
applications than in others. Often a combination of two or more
antioxidants is more effective than any one used simply because of their
synergistic effects. The presence of sequestering agents, such as citric acid,
may also have a synergistic effect, by reducing the availability of metallic
ions that may catalyse oxidation reactions. The use of the powerful synthetic
antioxidants BHA, BHT and the gallic acid esters is very restricted.
Tocopherols, which can be either natural or synthetic, are less restricted but
are less effective in the protection of processed foods. Antioxidants cannot
restore oxidised food; they can only retard the oxidation process. As
oxidation is a chain reaction process, it needs to be retarded as carly as
possible. The most effective use of antioxidants is therefore in the fats and
oils used in the manufacturing process.

Emulsifiers and stabilisers

The purpose of emulsifiers and stabilisers is to facilitate the mixing together
of ingredients that normally would not mix, namely fat and water. This
mixing of the aqueous and lipid phases is then maintained by stabilisers.
These additives are essential in the production of mayonnaise, chocolate
products and fat spreads, for example. The manufacture of fat spreads
(reduced-fat substitutes for butter and margarine), has made a significant
contribution to consumer choice and dietary change, and would not be
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possible without the use of emulsifiers and stabilisers. Other reduced- and
low-fat versions of a number of products are similarly dependent on this
technology. Anyone who has ever made an emuisified sauce, such as
mayonnaise or hollandaise, will appreciate the benefits of this technology -
still more so those who have failed miserably in the technique and ended up
with an expensive mess of curdled ingredients!

The increasing awareness of problems with food allergy and
intolerance has led to the requirement to state the source of emulsifiers on
food labelling. For example, lecithin derived from soya is not suitable for an
individual with an allergy to soya, therefore clear labelling of the source of
the ingredient is vital to aid in consumer choice of products safe for
individuals with specific dietary requirements.

Food colourings, in particular, have long been the scapegoat in the
popular press for behaviour problems in children. Recent research into the
effect of colours and preservatives in foods on children's behaviour has
added fuel to the fire of negative consumer perception of these additives,
particularly in products aimed specifically at this age group (3). Significant
changes were found in the hyperactivity behaviour of children by removing
colorants and preservatives from the diet. There was no gender difference in
this result and the reduction of hyperactivity was independent of whether
the child was initially extremely hyperactive, or not hyperactive at all.

Colours

Colours are used to enhance the visual properties of foods. Their use is
particularly controversial, partly because colour is perceived by some as a
means of deceiving the consumer about the nature of the food, but also
because some of the most brightly coloured products are those aimed at
children. As with all additives, their use is strictly controlled and permitted
only where a case of need is proven, e.g. to restore colour that is lost in
processing, such as in canning or heat treatment; to ensure consistency of
colour; and for visual decoration. The use of colour in food has a long and
noble tradition in the UK. Medieval cooks were particularly fond of it. The
brilliant yellow of saffron (from which Saffron Walden derives its name) and
the reddish hue of saunders (powdered sandalwood) were used along with
green spinach and parsley juice to colour soups in stripes or to give
marbleised effects (1). So, whilst adding colour to food may appear to some
to be an unnecessary cosmetic, which is not in the consumer’s interests,
there can be no doubt that the judicious use of colour enhances the
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attractiveness of many foods. Some retailers tried yme&m#anM
canned vegetables and fruits such as strawberries an&&¥as without addmg
back the colour leached out by the heat processing. Thgy were silt #ying‘to
dispose of the unsold returns several years later! ColGur_igimportant in
consumer perception of food and often denotes a specific fla®our. Thus,
strawberry flavour is expected to be red and orange flavour orange-coloured
Consumer expectation is therefore a legitimate reason for adding colour

Food colourings in particular, have long been the scapegoat in the
popular press for behaviour problems in children. Recent research into the
effect of colours and preservatives in foods on children's behaviour has
added fuel to the fire of negative consumer perception of these additives,
particularly in products aimed specifically at this age group (3). Significant
changes were found in the hyperactivity behaviour of children by removing
colorants and preservatives from the diet. There was no gender difference in
this result and the reduction of hyperactivity was independent of whether
the child was initially extremely hyperactive, or not hyperactive at all.

Sweeteners

Sweeteners perform an obvious function. They come in two basic types —
“bulk” and “intense”, and are permitted in foods that are either energy-
reduced or have no added sugar. They are also sold direct to consumers as
“table-top” sweeteners — well-known to dieters and the diabetic. Intense
sweeteners, such as aspartame, saccharin and acesulfam K have, as their
name suggests, a very high sweetening property, variable from type to type
but generally several magnitudes greater than that of sucrose. (For example,
aspartame is approximately 200 times sweeter than sugar, weight for weight;
saccharin 300-500 times; and acesulfam K 130-200 times.) Bulk
sweeteners, such as sorbitol, isomalt and maltitol are less sweet, but provide
volume and hence mouthfeel. Both types of sweetener are useful in fow-
calorie products, and are increasingly sought after by many consumers, and
for special dietary products such as for diabetics. The absence of sucrose
also lowers the cariogenic properties of the product.

Flavour enhancers

This is a group of additives that has attracted adverse attention, in particular
monosodium glutamate (MSG:E621), which is widely blamed for an
intolerance reaction that became known as “Chinese Restaurant Syndrome”.
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Flavour enhancers are substances that have no pronounced flavour
or taste of their own but which bring out and improve the flavours in the
foods to which they are added. Although salt has a distinctive taste of its own
and is not classed as a food additive, it is in fact the most widely used flavour
enhancer. The next best known is glutamic acid and its salts, most
commonly found in the form of monosodium glutamate, which has been
used for several centuries in the Far East as a condiment in savoury products.
It is a normal constituent of all proteins, an essential amino acid and present
in the body. The alleged intolerance reaction was never confirmed in sound
scientific studies. Anyone showing a reaction to MSG used as an additive
would necessarily also react to foods that contain it naturally in high
quantities, such as tomatoes and cheese.

Some sweeteners have also been found to have flavour-enhancing
properties and have been authorised for use as such. For example,
neohesperidine DC (E959) can enhance the flavour of meat products and
margarine, and acesulfam K, aspartame and thaumatin are used to enhance
the flavour of chewing gum and desserts.

Flavourings

Although flavour enhancers are categorised as additives, flavourings are
technologically different and regulated separately, even though they are
often considered by the general public to be the same thing. Flavourings are
defined as imparting odour and/or taste to foods and are generally used in
the form of mixtures of a number of flavouring preparations and defined
chemical substances. Some 2,800 such substances have recently been
identified and included in a European register. These do not include edible
substances and products intended to be consumed as such, or substances
that have exclusively a sweet, sour or salt taste, i.e. ordinary food ingredients
such as sugar, lemon juice, vinegar or salt. In addition to the types of
flavouring such as process flavours or smoke flavours, there are three distinct
classes of flavouring substances: natural, e.g. citral; nature-identical, e.g.
vanillin; and artificial, e.g. ethyl vanillin. Then there are flavouring
preparations, e.g. vanilla extract. Many flavourings are sold as a complex
mixture of individual preparations and flavouring substances, generally
confidential to the company that has produced the flavouring, and recently
developed legislation has been designed to protect commercial
confidentiality in registering on the new EC list newly discovered flavouring
substances. Because of the complexity of the flavouring used in a food,



