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Today, food quality is undoubtedly one of the basic concepts of nutritional
science. The Food Science and ‘Technology Abstracts contain not less than
18,849 titles regarding issues of food quality for the period between 1990 and
1996 - and they certainly are not complete. Quality management systems
according to ISO googss. are established around the world - by the end of 1995,
more than 125,000 companies from all sectors had been certified [1]. At the
same time, the consumer emphasises his demands for a high food quality.
Quality as far as the eye can see, The quality of communication, however, has
hardly improved, because quality is seen as something which has to increase
continuously, but also because people understand the concept differently.
This situation is confusing, in particular for natural scientists. But it is obvious
that also basic concepts like food quality are not natural facts, but the work of
man. They have become established, appear more or less plausible, more or
less useful. They serve for communication. This is, however, the starting point
of the problem. Food quality is, in fact, not merely a scientific construct, but at
the same time an important element of our daily nutrition. It is part of a social
total phenomenon. Thus, the scientific definition is accompanied by the claims
of everyday life [2]. As a consequence, the concept of food quality is split into
a series of subconcepts today. Thereby, scientific discussions mainly focus on
the nutritional value, the technical value and the taste value of food [3].
According to scientific literature - things look slightly different in the food
industry - the taste value is rather like an unpredictable child [4]. Taste is dif-
ficult to measure and can hardly be objectified. Natural sciences, however, set
themselves the goal to deliver objective (this means it is measurable) and com-
parable evaluation criteria. The taste value of food is strongly characterised by
subjective opinions and, thus, according to tendency escapes from the general-
ising access of scientific instruments, The dilemma of heterogeneous evalua-
tion criteria has, however, significantly intensified during the last two decades.
Food is more and more assessed according to ecological and ethical aspects
[5]. This is often connected with political demands for change. But they are not
dealt with exhaustively in politics; however, those who give substance and
structure to these alternative approaches are not the worst scientists.
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The internal fragmentation of the concept “food quality” clearly shows that
science of today is not able to keep up a universal claim for truth in this sector
- even if it still is a superior form of knowledge. Scientists are in desperate
need of self-moderation as it is essential that they recognise the limils of their
own knowledge. In fact with this background, the concept of food quality
which is discussed so broadly and controversially, gains a different quality. The
claim for truth of single sciences is replaced by a social discussion on food
quality. As a consequence, however, social sciences are also challenged to deal
with this new issue.

If 1, as a historian, look back into the history of the human dealings with food
quality, then it is not in order to burden you with the past. [ would rather like
to try to make clear how changeable even basic concepts were and how hetero-
gencous the interpretations of these concepts were. Clear, unsentimental look-
ing back is similar to looking into a mirror. It is not always comfortable, but it
is a starting point for various attempts at improvement.

Looking back, however, is more difficult than commonly believed, because the
search for the concept “food quality” quickly reaches its limits. The term itself
appears only after the Second World War, and has been generally used since
the 1960s [6]. The research into the “quality” of food leads to a different result.
This concept was already used here and there before the First World War, but
spread only after the 1920s [7]. But exactly as DNA existed before scientists
proved its existence, food quality existed before it was conceptually focused.
But then it was always the “value” of food to be discussed or, for example, the
“nutritional value”, the “calorific value” or the “food value” [8]. In general, it
becomes apparent that quality issues have always been discussed at the level of
actual foodstuff first, for example, the value of milk or “milk quality”. Only
decades later, was an abstract generic term coined which summarised the
single qualities. Thus, our conceptual search for “food quality” shows that we
- from a historical perspective - are at the end of a long definition tradition
and, at the same time, have to examine a relatively new term [9],

You have certainly noticed that I have focused on Germany. I will do so also in
the following, It serves to illustrate conclusively and is, at the same time, based
on the conviction that the methods of evaluating food quality in Western
Europe follow similar patterns of development.

Well, at what time did people begin to reflect about food quality? The various
protective rights against the adulteration of food date back to the Late Middle
Ages [10]. Thereby, local authorities and guilds concentrated on the health and
the economic protection of the town residents. Controls were prepared and
performed in the individual towns, violations were forbidden with severe pen-
alties. There was, however, no binding standard of assessment, so that only
obvious adulteration which could be identified by means of external charac-
teristics could be detected. This was based on conceptions of a “natural” quality
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of food which differed strongly from town to town. Apart from these protec-

tive rights, the consumer assumed the whole responsibility for the qualitative

distinction of foodstuffs. In view of the rather limited supply - in spite of the

remarkable national and international trade - this did not seem to be an over-

burden,

This situation has changed since the end of the 18th century. The increasing

consumption of new colonial products (coffee, tea, cocoa, sugar) and their sur-

rogates (chicory coffee, beet sugar) demonstrate lasting changes in internatio-

nal trade and agriculture. Agricultural production was intensified and cities

became more important. From the second third of the 19th century, industri-

alisation began slowly but steadily. Especially in this initial phase, the food
industry was a leading sector, as an increasing number of people had to be
supplied [11]. Wholesale and retail trade began to develop, supply from un-
known producers gained significance [12]. The importance of new, industrial-
ly manufactured products increased especially during the 1860s/1870s.
Freedom of trade, freedom of movement and settlement, and the end of parti-
cularism created new opportunities, but at the same time opened up new risks
because the old local protective rights collapsed. As a consequence in 1879, a
first food law was developed which was applicable to the entire German
Empire [13]. 1t followed the tradition of the old local rights, because it focused
in a similar manner on the warding off of dangers to health and the economy
caused by adulteration and deception. Food control remained the responsibi-
lity of the States and there were still no uniform food standards. Food quality
was still determined by the fiction of naturalness. This was, however, out-
moded.

In fact, since the late 18th century a new power of definition has begun its
triumphant march: modern nutritional science [14]. Doctors, physiologists,
chemists and hygienists got to the bottom of the things and analysed the single
components. The conception of a holistic foodstuff was replaced by the idea of
a synthesis: food was considered being the sum of certain substances at the
latest from the middle of the 19th century [15]. Proteins, carbohydrates, fats,
ashes, and water were indicated by name. A specific calorific value was assign-
ed to them on which the calorie theory was based. Thereby, inquiries about
food quality gained a new dimension. The nutritional science - and this meant
more and more chemists working analytically - suggested the possibility of
determining the value of the single foodstuffs by means of exact figures.
The higher the substance content, the higher the quality. The quality of food
seemed to be absorbed by the quantity of nutrients.

Food was considered a means in order to replace consumed substances, which
the body required for its maintenance. Thereby, fats and carbohydrates served
as fuel of the human machine, but protein alone seemed to be the source of
muscular power, Correspondingly, a high value was assigned to food with a
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high protein content, animal protein seemed to be superior to vegetable pro-
tein due to its better assimilation. Parallel to this, a new hierarchy of food was
created: The relative quality depended upon the question how many calories,
how much protein could be obtained for a certain price [16]. Meat became the
super food of the 19th century while fruit and vegetables lost significance [17].
On the other hand, this concept had political consequences. It applied equally
to all social classes. Everybody should get his daily meat; labour claims were
supported by nutritional science.

The ideal of nature as the basis of an optimum food quality continued to
apply also for the nutritional science [18], By means of the results of their own
analyses, however, scientists believed they were able to measure naturalness
[19]. Only a few figures which helped to decode the secrel of nature. Inferior
food quality could be made visible by deviations from the basic values.
Thereby, the focus was laid on some indicators which were easy to determine.
The fat content, for example, became the quality marker for milk [20]. At the
same time, however, analytical figures allowed the establishment of standards
for new industrially produced foodstuffs. The quickly growing supply was
examined and evaluated. Thereby, the harmlessness to health was the main
subject. Organic chemistry created new options for food processing - and
chemists established themselves as protectors against new chemical risks.
Under the pressure of chemists, for example, a series of colourings and pre-
servatives, which detectably could have toxic effects, were forbidden [21]. With
the increasing advance of industrially processed and treated food - at the turn
of the century, their share of the entire consumption amounted to ca. 50% -
the economic protection of consumers and competitors became the centre of
attention to an increasing extent. A broader and deeper supply required the
setting-up of internal quality levels. From the middle of the 188os, the food
chemists began to systematically establish standards for single foodstuffs, but
they were only timidly supported by the government. Producers and dealers,
however, established more and more branded articles after the trademark law
of 1894. Furthermore, they presented their own quality standards after the
turn of the century [22]. This was the beginning of violent disputes between
science and the economy, whereby the food chemists really worked as guaran-
tors of consumer protection. Although economy was, thanks to governmental
support, able to significantly reduce the foreign food imports to a certain
extent by means of specific quality standards, at home the food chemists final-
ly met with success in most cases - even if in part only in the 1920s [23].

Up to now, we have heard little about the quality demands of the consumers.
They neither possess a pressure group, nor have representation. Mainly
women’s associations and consumer co-operatives assumed this task, They
shared the assessment criteria of modern nutritional science and passed them
on to their members [24]. At the same time, however, they always pleaded for
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low-priced products with a standardised quality [25]. They hardly discussed
the taste value because the main task of food was to feed. Anyone who wanted
taste had to consume luxury food instead.

Shortly before the First World War, the evaluation of food quality seemed to
get going properly, the parts seemed to be definitely cast. Chemical, biochemi-
cal and medical research, however, changed the existing picture of nutrition
once more, While new protein chemistry still fitted into the framework of the
existing limits, the discovery of vitamins in 1911 went well beyond the former
analytical limits [26]. Obviously, food contained new substances which had
not been considered up to that time, but were at least of the same importance
for health as the nutrients which had been known before. Calorie theory was
overtaken by vitamin theory at the latest in the 1920s. Long before their che-
mical isolation, the “vitamins” had been considered a sensitive indicator of
food quality. Not without good reason, people began to talk explicitly about
“quality” from that time [27]. The vitamin theory created a new hierarchy of
food: fruit, vegetables and fresh products came to the fore. At the same time -
and this is more important for our current situation - the substances con-
tained in food were kept in view. More and more detailed analytical methods
created a more and more detailed picture of our foodstuffs. The framework of
the picture, however, was not changed, the substances as such were still kept in
view. The number of the analytical indicators of food quality-was further
increased, partly by means of a more differentiated knowledge of the sub-
stances already known (nutrients, vitamins, minerals, fibres), partly by means
of the discovery and analysis of new groups of substances (flavours, special
plant ingredients, genes). Thus, the nutritional sciences have created a dy-
namic structure in which they produce new results again and again due to a
rigid view. These results strengthen the point of view of nutritionists again
and again. Therefore, it was not inherently scientific demands, but mainly
economic and political demands which led to new quality criteria.

In this context, three developments are to be particularly stressed: Firstly,
industry more and more became the working field of nutritional scientists,
mainly chemists and engineers [28]. Technology was refined, progress was
made in particular in the area of conservation [29]. Since that time, scientific
know-how has concentrated systematically on food production. And this was
the starting point for a broader discussion of the technical value of food.
Quality demands with respect to the food to be processed has increased since
the same time [30]. Secondly, agriculture was put under pressure in the 1920s
due to competition in quality from foreign suppliers. Americans, Dutch, and
Danish offered standardised agricultural products in top-quality packaging,
This time, however, the reaction was not only higher customs duties, but also
extensive efforts with respect to quality improvement. The grades of quality
law policy has concentrated on external characteristics (weight, shape) since
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1930, bul at the same time the content of certain chemical substances became
the basis of a quality grouping [31]. Thirdly, an increasing approximation of
state, industry and science can be noted during the 1920s. It was expressed
most clearly during the preparation and formulation of the food law of 1927
[32]. The fundamental identity of interests was based on the general advance
of scientists into state and industry, They all shared a similar, substance-ori-
ented understanding of food quality. And they founded their considerations
with respect to the safeguarding the supply of the population, to the technical
management of the production and the optimum storage and preparation of
food exactly on that understanding,

This meant significant changes for the development of food quality, because
previously separated sectors were combined in a dynamic manner [33]. Food
has not been examined exclusively in an isolated manner anymore since the
middle of the 19208, but from the point of view of the entire process of culti-
vation and processing, storage and preparation. A systematic “scientizing”
began at all levels of the nutrition chain. Scientifically defined quality stan-
dards had their firm position at each level.

What was the aim of an optimised food quality? At the beginning of the 19308,
this question was answered throughout Europe as follows: the aim was the
protection of the national food supply, the consolidation of the national eco-
nomy. Autarky endeavours were followed by an increasing governmental
influence. In Germany, it was further overridden by the systematic prepara-
tions for war, The defeat in the First World War was often attributed to a bad
nutrition policy, but, in particular, to insufficient food quality. Therefore, the
nutritional sciences were promoted systematically [34]. According to this,
human beings were really machines which had to be fed with food of a certain
quality to ensure their maximum efficiency [35]. Thus, the taste value of the
food and meals was examined systematically, sensory testing methods were
developed [36]. This followed a clear objective, as the experience gained
during the First World War had proven the political importance not only of a
sufficient, but also a tasty diet.

[n Germany, however, food quality was not defined exclusively in view of war.
During the 1930s and 1940s, in fact, also within science, alternative quality
standards developed. They were based on traditions dating far back, for exam-
ple the life reform movement, as well as on disappointments experienced with
the mainstream of nutritional science. Obviously, isolated vitamin prepara-
tions did not have the same medical quality as food containing vitamins. An
extensive use of artificial fertiliser increased the yields, but presented a danger
to the environment. In the framework of a biological medicine and hygiene,
ecological criteria of food quality were established |37]. In this context,
“Forward to nature” was a prevalent slogan, the development of technology
and science should be utilised, not condemned [38]. In view of the dominant
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marching direction of the nutritional science, however, these ideas did not
become generally accepted,

I should exercise restraint at this point, | could arrive in the 19505 and then
slowly shift to the present. But 1 hope that you realise that stopping before the
middle of our century does not just tell us things from the past. At that time -
even if the signs were lied to historical circumstances — the most important
criteria of our current understanding of food quality already existed: Nutri-
tional, technical and taste value in the area of state, industry and economy, the
ecological value in the framework of biological medicine and hygiene, the
ethical value in view of the life reform movement. In my opinion, however, the
temporal distance shows how valuable such basic concepts can be, in which
different contexts they turned out to be useful. To recognise this in a produc-
tive manner, to render one’s own normative judgements transparent and also
to analyse the framework within which quality definitions are of importance
— this seems to me the basis of scientific discussion on food quality in our
days [39]. _

Finally, allow me to make a more professional remark, Historians try to ana-
lyse how people act in the course of time. The common quality definition,
however, practically excludes this social dimension, reduces it to a fictive
expeclation of the consumers [40]. Bul human thinking, feelings and actions
are, in fact, relevant for the quality concept, they affect the perception and
experience of food. These are assessed differently depending upon the region.
Not only social and town-country differences, but also gender show important
effects on the understanding of quality. The same applies to issues of age,
generalion and religion. Food quality depends upon the context, that means
it also depends upon seasons, days of the week and time of the day, upon the
difference between everyday fare and celebrations. Maybe you will consider
such thoughts regarding food quality a little bit far-fetched [41]. But at least
food marketing knew how to develop supplies and markets on the basis of
such criteria,

Today the level of prosperity in Western Europe is so high that we can afford
food quality not only in the sense of a limited scientific understanding,
Nowadays, it is generally possible to consume food which complies with eco-
logical, ethical and also social quality criteria. And to provide enlightenment
and clarification in this context is, in my opinion, exactly the task of a modern
scientific understanding of food quality.
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Gene Technology, Food and the Environment

KLAUS AMMANN

It is difficult to accept that green farming methods and genetic engineering
cannot co-exist. But this would require us to jettison the ideologically based
slogans of both the commercial and green extremists.

Ecologically responsible progress can only come about as the result of dia-
logue between researchers, industry and consumers; but a dialogue which
also addresses the issues at local level. Precedents exist: the Technical
University of Zurich working together with the International Rice Research
Institute of the Philippines. The aim is to improve local strains while main-
taining the local production structures which have often been adapted and
relined for centuries.

A planning strategy is needed for the second generation which is not based on
rigid, preconceived goals (the triumph of genetic engineering or environ-
mentally friendly farming excluding novel technologies), rather on the desire
of all parties to find a solution: to achieve more ecologically-sound farming
methods for all. This requires that all parties declare their own interests and
respect those of others. The principle of symmetry of ignorance (experts and
non-experts have different types of knowledge, yet both have equal status)
must be accepled.

We should beware, however, of being too optimistic. It is precisely ecological-
ly relevant, genetically determined characteristics such as resistance to cold
and drought that are based on interactions of genes - and these are still insuf-
ficiently understood. However, knowledge about the systemic relationships of
such genetic properties is increasing rapidly, Widespread prejudices such as,
“genetic engineering encourages monoculture farming and helps the seed
multinationals to consolidate their billion-dollar profits” do nothing to help.
This might well be the case for products which are already on the market
because most of them have indeed been developed to improve farming in
areas where vast monocultures exist. However, these first genetically modified
plants had been designed to help intensive farming, with its high energy input,
be more ecological. These pesticide-resistant strains of cotton and maize
enable millions of litres of pesticide to be saved. In the case of the new trans-
genic soy bean, the implantion of a foreign gene makes it possible to replace
significant quantities of conventional herbicide with organic pesticide, which
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