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Developments in food technology and nutrition today are shaping our food supply in an
unprecedented way. They have not only helped produce a variety of foods with varying taste and
texture but also optimally retain the nutritional quality of food. Increased use of novel ingredients
in the future manufacture of foods is likely to reduce the amount of micronutrients available in our
diet. To combat this, food fortification may be more widely used. Collaboration between food
technologists and nutritionists is imperative if we are to see the continued manufacture of
wholesome food.

Food processing: Thermal processing: Nutritional quality: Food fortification

Over the years, much has been written about the nutrient
losses in food processing (Bender, 1978; Karmas & Harris,
1988). Many of these publications have concentrated on
describing the limits and range of losses encountered during
processing, and methods to minimise these losses. In
contrast, the present paper will describe how future food
processing techniques are likely to: (a) impact on nutrient
intake; (b) improve the nutritional quality of the diet.

‘It was the need to cook which taught man to use fire, and
it was by using fire that man conquered nature,’ wrote
Brillat-Savarin (1960). Cooking has been suggested as an
important technological advance that enabled plant foods to
be accessible to man (Stahl, 1984). The desire and need to
preserve food has been a major concern of mankind. The
objectives of food preservation are: (1) to extend shelf-life
thereby prolonging the time when food can be consumed or
distributed; (2) to improve flavour, texture and eating
quality of foods; (3) to remove, inactivate or destroy toxins
and microbes in food that cause spoilage; (4) to enhance or
optimize the nutritional characteristic of foods. Each of
these, to a lesser or greater extent, may be an important
feature in food processing. For example, freezing is
intended to retain both the eating quality and nutritional

characteristics as close as possible to those of fresh produce.
In contrast, canned foods are intended to provide variety and
foods that may be eaten conveniently at any time of the day
or year.

Evolution of food processes

Food processing has evolved over the centuries to meet the
immediate requirements of the population (Table 1): (1) the
prehistoric methods which required little or no equipment
but preserved foods to overcome a seasonal shortage or store
during a temporary glut; (2) the intermediate ‘old’ tech-
nologies which were more intensive and relied on a greater
technology level and energy availability, but expanded the
range of foods available; (3) the modern processes, with a
greater degree of technological sophistication and scientific
understanding, which could reduce the intensity of the
process and give a further improvement in the quality of the
food preserved. This mirrors man’s requirements for,
primarily, a regular supply of food to cover inter-harvest
periods (in climates where hunter–gathering is not possible)
and, second, that food be of good quality.
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micronutrients in these foods (the isolated protein, fat and
carbohydrates are almost completely devoid of micro-
nutrients). The health implications of this dramatic loss of
micronutrients could be substantial. A practical solution has
been to fortify these foods to compensate for the poor micro-
nutrient levels.

In many industrialized nations the health burden has
slipped away from infectious diseases to chronic disease,
such as cardiovascular disease, hypertension and cancer.
Food technology and nutrition have a pivotal role to play
in combating these diseases by providing food with the
appropriate amount of micronutrients and phytochemicals,
which are known to reduce the development of chronic
diseases.

Food fortification

Food fortification may be broadly defined as the process
whereby one or more nutrients are added to foods to
maintain, improve or enhance the quality of a diet consumed
by a group, community or population. The term fortification
is sometimes loosely used to include the terms ‘enrichment’
and ‘nutrification’. The primary objective of all these terms
is to enhance the nutritional quality of the food by direct
addition of various nutrients. Food fortification has been
widely used by the food industry for over 50 years. For
example, in 1941 the US Food and Drug Administration
issued guidelines for the enrichment of wheat flour. Since
this time, many countries in North America and Europe
have routinely added micronutrients (notably B vitamins, Fe
and Ca) to their milled flour (Henry & Seaman, 1992).

Recent advances in food fortification are essentially due
to two major developments: (1) the commercial production
of various vitamins and premixes at relatively low cost; (2)
the development of the process technology necessary for the
successful addition of these nutrients to various foods.

A major issue in food fortification is the selection of an
appropriate vehicle for food fortification. In selecting a food
for fortification, the following factors need to be considered:
(1) the food should be consumed in adequate quantities and
on a regular basis by the target population; (2) variation in
the quantity of the food consumed should be minimal
between subjects; (3) the food should be produced and
processed at a few centres to ensure regular monitoring; (4)
the added nutrient should not react with the food; (5) the
food should remain stable and show no changes in flavour
after fortification; (6) the technology for fortification of the
food should be relatively simple. More and more of our
foods are likely to be fortified in future in order to
compensate for the serious losses of micronutrients in our
foods.

Low-fat and -energy foods that contain fat mimetics and
sugar substitutes are widely available in the market today.
These are likely to increase in the future, due to a greater
demand for low-energy food in the face of increasing
obesity. The fat-like substances are composed of fatty acids
esterified with carbohydrate, alkyl glycosides or polyols.
Examples include olestra, sucrose fatty acid ester and

salatrim. Initial use of olestra reduced blood levels of
vitamins A, D, E and K and carotenoids (Blackburn, 1996).
This has now been corrected by fortifying olestra with some
of these vitamins (Callaway, 1998). This example highlights
two important points. First, the need for close synergy
between food technology and nutrition in product devel-
opment (in order to avoid unforeseen nutritional
consequences). Second, to note how the addition of minor
ingredients (olestra) in the diet can have a major impact on
human vitamin status.

The development of functional foods is another example
of close collaboration between food technology and
nutrition. Few functional foods have generated more interest
than phytosterols and phytostanols. When consumed as a
part of a normal diet, these phytosterols reduce cholesterol
in man. An example of a product that contains phytosterols
is Benecol®.

Science and technology have access to unprecedented
reservoirs of technical knowledge and powerful tools that
can shape the foods we eat tomorrow. Interdisciplinary
research and close collaboration with academia and
industry, and the education of the public are major tasks for
both food technologists and nutritionists of today and
tomorrow. The Surgeon General’s Report on Nutrition and
Health (US Department of Health and Human Services,
1988) commented that ‘the food industry can contribute to
improving the quality of the nation’s diet by increasing the
availability of palatable, easily prepared food products that
will help people follow dietary guidelines.’ This is the
greatest challenge facing both the food industry and
nutritionists.
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