
Chapter 1

The Present Status

“Organic life, we are told, has developed gradually from the protozoon
to the philosopher, and this development, we are assured is indubitably
an advance. Unfortunately, it is the philosopher, not the protozoon,
who gives us this assurance.”

Bertrand Russell, Mysticism and Logic (1917)

Introduction
The end of the second millennium and the start of the third have prompted
a number of speculations about the “greatests” of the past century or even
of the past millennium. What were the greatest scientific discoveries? The
greatest historical events changing civilization? Who or what were the
greatest newsmakers, politicians, hockey players, fastest runners, best
books, etc. ad nauseum. Russell, an eminent philosopher, as noted above
pokes a bit of fun at progress such as philosophers are apt to judge it
by suggesting progress be viewed from a different point of view.

In the food microcosm, does it mean that progress is equated with
foods that are more natural; more flavorful; healthier; more ‘ready-to-
serve’; or genetically modified for more flavor, for greater pest or pesticide
resistance, for greater hardiness; or for more cancer-reducing factors; or
for fewer allergic factors? Technocrats may certainly think so but it seems
many others, customers and consumers alike, are not so sure and may
challenge whether progress has indeed been made.
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Genetic engineering technologists endeavoring to produce peanut vari-
eties that can grow in southern Ontario above the 42nd parallel might be
considered by many to be attempting what I have elsewhere termed “little
Jack Horner research.” Little Jack Horner in the nursery rhyme stuck his
thumb into his Christmas pudding and pulled out a plum and said ‘what
a good boy am I’. Is there a need for such esoteric research? Is there an
economic demand that motivates such an endeavor? Or is this merely a
manifestation of need on the part of scientists to demonstrate how clever
they are? Might scientists next attempt hybrid varieties of crops such that
future generations might expect coconut plantations in the frozen tundra
or coffee plantations on the prairies to replace wheat? Or, as one letter-
to-the-editor writer queried, “might we not expect edible poison ivy in
the same manner as inedible rapeseed oil was made into edible canola oil?”

This book is concerned with those issues facing the food microcosm
from the primary producer or gatherer to the consumer. Today, at the
end of the second millennium and the start of the third, is as likely a
place as any to review developments in the food microcosm and to analyze
issues that have arisen for their import in the young millennium. These
issues must be resolved in some acceptable, not necessarily logical,
fashion. At the very least, they must be addressed in a way acceptable to
all the consuming public, who are not always logical, and they must be
acceptable to several other constituencies such as politicians, farmers,
environmentalists, and legislators with vested interests.

A Prelude

As many Christian philosophers claim, the first Christian millennium ended
with two prevailing schools of thought. Both schools believed that the
year 1000 A.D. would bring some profound change: The passing of the
old millennium was the end of the world as it was known. The doom-
and-gloom group believed fervently that Judgement Day would come at
midnight, 1000 A.D.; the world would come to an abrupt end and all
would be judged. The other group, the happy holiday campers, believed,
equally fervently, that Jesus Christ would return to earth for a 1000-year
period of world peace, prosperity, and happiness.

Both camps were to be disappointed, and today a certain amount of
chuckling may be permitted at such naïve thinking.

Nevertheless, the approach of the third millennium of the Christian era
also brought its apocalyptic forecasters. Predictions by computer consult-
ants, the prophets of the modern age, at the end of the second millennium
led one to believe there would be a collapse of civilization as it was known.
For several years before the year 2000, it was reported that computers
would stop functioning and throw the world into chaos. On the other
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hand, there were those experts, equally gifted, who maintained that there
would be no problems at all or only very minor glitches. Again, a dichotomy
of opinion, as appeared a thousand years before, was prevalent.

There were stories in newspapers of concerned citizens stockpiling
food and water: Two years (!) supply of food and water were recom-
mended. Some alarmists established communes in remote locales where
they were going to build fortified communities and, incidentally, were
selling land in these remote communities. Here, in these sites far from
urban centers, entrepreneurs set up colonies of like-minded individuals
who were prepared to brave out the new millennium hunkered down in
their fortress communities prepared for a back-to-the-earth way of life.
Sales of dehydrated foods soared. So the availability of food and water
were concerns of many as the second millennium drew to a close.

Thus began the third millennium.

The Pressure and Power of Food in Society

Thoughts of food hardly entered the heads of either those who expected
an end to the world or those who believed in a benevolent existence to
come in the passing over into the second millennium. After all, there
would be no need for sustenance in either a thousand years of Heaven
on earth where a benevolent Creator would provide for all their needs
or a Hell somewhere else.

Food did concern people at the passing over into the third millennium:
Stockpiling resulted from fear of the chaos promised by some. Food will
have a major role to play in the coming millennium as it has in past history
but perhaps for different reasons than it has in the past. Wars have been
fought over productive farming lands as well as over control of the oceans
that can yield food. Wars have been won and lost over the availability of
food. Food, its lack or even its quality, can be a determinant in the physical,
social, and moral health of societies. Riots have been caused by poor
quality or lack of variety of food in prisons and in the military. Food, the
‘bread’ along with the circuses that one reads about in history books, kept
the Roman populace under a degree of control in ancient Rome. A rising
cost of food can spark unrest among the general population as it did, for
example, when the Mexican government removed its subsidy on tortillas
on January 1, 1999. This caused prices of this basic of the Mexican diet,
especially the diet of the less privileged Mexicans, to rise. The government
quickly got tortilla producers to agree to a temporary, and voluntary, ceiling
to stave off what might have been a politically hazardous situation.

There have been clashes over whether land should be converted for
agricultural purposes, for urban development, for industrial use or left for
recreational use. Arable lands have been destroyed as have precious
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ecosystems by overzealous agricultural practices. Over-fishing has seri-
ously depleted commercial fish stocks, harmed the economies of maritime
nations, caused bitter rivalries between countries and even led to armed
interventions.

Food trade disputes have erupted in Europe over importation of grapes
for winemaking between France and Italy; in North America over wheat
shipments between Canada and the United States of America, in Japan over
rice imports between the government and Japanese rice growers, between
Canada and Spain and between Iceland and the UK over fishing rights.
Various news media (December 1998) described an impending trade war
between the U.S. and the European Community over bananas — Europe
was buying its bananas exclusively from its former colonies while the U.S.
was promoting bananas from the Latin American countries where the
growing of bananas is largely under the control of large American compa-
nies. It is still largely unresolved as this is being written in the first year of
the new millennium.

Meanwhile, famine is rampant in many parts of the world. Weather,
either too wet or too dry, has had adverse affects on many growing areas
usually considered to be ‘breadbaskets’ to feed peoples in less productive
regions. The world’s population shows no signs of stopping its meteoric
growth rate. Despite famine, war and disease, the world’s population adds
more and more mouths to be fed from a limited resource base: the earth,
with its oceans, lakes and rivers harmed by the pollution of industrial growth
and arable lands that are being encroached on by the growth of cities.

The great age of the voyages of exploration brought about a greater
variety of foods to the European diet. Appert’s success with preservation
of food by thermal processing removed or greatly reduced the dependency
on the seasonal availability of food.

The latter half of the 1900s ushered in the age of space exploration.
It became an age of excitement. But food, common ordinary food, may
become a determinant in space exploration, limiting distances and duration
of space flights: Astronauts, as Napoleon noted for his armies, cannot go
beyond their available food supply. In space, there are no conquered
lands from which food resources can be commandeered or requisitioned
by exploring astronauts.

If, as it has been forecast, only 15% of an astronaut’s calories can come
from Earth, astronauts will have to devote a large part of their precious
cargo space for the paraphernalia necessary to grow, process, and store
food safely. This is a challenging endeavor.

� Most importantly, a farmer/astronaut will be a necessary crew
member. The sole duties of this member will be concerned with
food production and this astronaut does not materially contribute
to the scientific objective of the space mission.
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� Space and weight allotments, already very restricted in spacecraft,
must be given over to this person’s personal living quarters and
to activities for the production of food in space. A brief catalogue
of needs includes seeds, seedling beds, a suitable light source,
proper temperature control, a source of plant nutrients, microor-
ganisms for food or to convert plant waste to compost (and water)
and precious water. And still this raw plant material must be
converted to appetizing food. If small animal husbandry or insect
culture for food is included, a large space and weight allowance
must be given for the paraphernalia for food production in space.

For the success of any long-term space exploration, such agro-astronauts
will be a necessary and integral part of any expedition.

Agro-astronauts will need to be trained in such skills as:

� The growth, maintenance, and propagation of food plants and
perhaps even for care and rearing of small animals, insects, and
microorganisms for food use;

� The preparation of tasty, nutritious, and safe (of utmost importance
on long space flights) foods from these resources; and

� The recycling of waste material and water from the production
and manufacture of food to reuse in food production. In addition,
the waste products of the astronauts from the consumption of
food must be safely recycled for the production of even more
food. (A fully closed cycle for food production has so far eluded
mankind’s grasp.)

Indeed, future space colonists and space travelers might very easily need
to be agronomists first and physicist/astronomers second.

At the present stage of technology, hydroponics/plant specialists,
microbiologists, and nutritionists would be de rigeur on any extended
space exploration flight, or on an exploration of nearby planets or
asteroids, or for any attempt at a colonization program. Also required
would be specialists in the preparation and preservation of the produce
and animals grown. Astronauts, working in a very stressful environment,
must be kept healthy.

There will be myriad changes in the coming millennium and there are
a sufficient number of them associated with or centering on agriculture
and food production and its consumption to warrant the concern of
nations. The date, 2000 A.D., provides a convenient time spot to reflect
on the past 1000 years of man’s food history and to take a bold look to
the next 1000 years.
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A Perspective on Events Leading to the Present
A brief review of the past 1000 years, the developments in the sciences
related to food, nutrition and health, and the processing of safe and
wholesome food can provide an understanding of how, where, and why
the food industry got to “here” in the third millennium. Against this
background, an extrapolation to the future can be plotted and problems
therein anticipated.

Agriculture has had a long history extending well beyond the 1000
year window of interest here. Where and when man became a farmer
and a herdsman is still hotly debated (see, for example, Tannahill, p. 32,
1973). It is not an argument to be resolved here.

At the start of the second millennium, farming, animal husbandry, and
fishing were well-established practices. Cooking and baking were finely
developed methods of food preparation. Fermentation (here is included
preservation by salting as well as the art of brewing) and drying were
common means of food preservation to tide people over periods of food
scarcity in many parts of the world. There is also clear evidence that food
was preserved by techniques that today are commonly called hurdle
technology (preserved by a combination of preservative techniques). Such
foods as sauerkraut (and other fermented vegetables), anchovies and salted
fish pastes, pemmican (sun-dried meat mixed with high acid fruit),
smoked, fermented hard sausage and cheeses have a long history of use
and are products of multi-component preservative systems. Today’s tech-
nology can now explain why these products of the craftsman worked as
well as they did.

Where did food science and technology begin? The answer to this
question will be debated for years. Where the crossover occurred from a
craft based on procedures resulting from experiential observations to a
technology based on scientific principles will be left to the philosophers
of science.

The Past 1000 Years

To provide a backdrop for topics to be discussed in the following chapters,
Tables 1.1, 1.2, and 1.3, detail events of the past 1000 years in chronological
order. Table 1.1 reviews political events and those voyages of exploration
that have shaped history and indirectly had some impact on food. Table 1.2
describes technological events with brief sketches of the development of
scientific thought that have spurred industrial progress. Finally, in
Table 1.3, specific historical events in food production, technology, and
nutrition are detailed.

The events selected for these tables are a personal selection. By no
means should they be construed to be a complete chronology of all the
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major historical events that have a bearing on or have shaped those food
issues that are yet to be faced in the third millennium. This they are not.
They underscore events which I learned (and remembered) from long
past history classes, or events that I read about and was impressed by for
the influences they have had on scientific and technological development
in the agricultural, food, and nutritional arenas.

Table 1.1 An Overview of Important People and Major Developments in 
Political History and Exploration, 1001 to 2000

Year A.D. Significant Political Events, Developments or People

1001 to 1100 • Circa 1000: Approximate date for Norsemen’s 
explorations of Greenland and the North American 
coast, Leif Ericsson in particular, and the 
establishment of the ill-fated Vinland colony

• El Cid (Rodrigo diaz de Vivar) (c.1043–1099): (Took 
Valencia from the Moors)

• 1066: Battle of Hastings won by William of Normandy, 
feudalism brought to England

• 1085: Recapture of Toledo by Christian forces which 
heralded the collapse of the Muslim Empire in Spain 
but not the influence of Muslim scholasticism

1101 to 1200 • 1095 to 1291: The Crusades, believed by some to be 
crudely disguised attempts to extend the commercial 
power of Italian port cities through the eastern 
Mediterranean to markets in the Near East

• 1137: Rudimentary beginnings of parliamentary 
government with the Cortes in Spain when the 
Spanish kings began to meet with nobles, the clergy, 
and members of the business community

• 1187: Jerusalem captured by Saladin

1201 to 1300 • 1204: Sack of Constantinople by Venetians with great 
loss to libraries and universities

• Mongol Empire (1206 to last half of 15th century): At 
its height it united much of Asia from the China Sea 
to the Mediterranean. The Mongols built roads and 
canals and encouraged trade with Europe

• 1215: Magna Carta signed
• 1241: Beginnings of the Hanseatic League which at its 

peak was a federation of more than 80 towns whose 
original purpose was for trade but which later became 
a political force. Side benefits were construction of 
roads and canals and developments in agriculture
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• 1254 to 1324: Life and travels of Marco Polo, the 
younger, who for many years was a guest at the court 
of the Mongols, opened new routes for commerce, 
introduced new arts, crafts, foods of the Far East 
(China, India, and Japan)

1301 to 1400 • 1315–1317: Great Famine of Europe brought about by 
crop failures caused by bad weather and plant disease

• 1349–1354: Black Death, the bubonic plague strikes 
along the Silk Route into and across Europe

• Geoffrey Chaucer (c.1345–1400): Best known for the 
Canterbury Tales and who also had a great impact on 
the English Language

1401 to 1500 • 1431: Joan of Arc burned at the stake
• Niccolo Machiavelli (1469–1527): Statesman and 

political philosopher; author of The Prince and The
Art of War

• 1492–1504: The voyages of Columbus and the 
beginning of exploration and colonization of the 
Americas

1501 to 1600 • 1517: Martin Luther (1483–1546) posted his 95 theses. 
This catalyzes the growing desire for reform within 
the Church and culminates in the Protestant 
Revolution and accelerates a liberalization of 
intellectual and scientific thought

• 1582: Introduction of Gregorian calendar named after 
Pope Gregory XIII

1601 to 1700 • 1600: East India Company founded
• 1609: Bank of Amsterdam established
• 1620: Pilgrim Fathers emigrate to the New World
• 1694: Bank of England established. This, with the 

establishment of the Bank of Amsterdam, broke the 
monopoly of the old banking families

1701 to 1800 • Benjamin Franklin (1706–1790): American statesman 
and scientist

• 1775: American Revolution
• 1776: American Declaration of Independence

Table 1.1 (Continued) An Overview of Important People and Major 
Developments in Political History and Exploration, 1001 to 2000

Year A.D. Significant Political Events, Developments or People
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• 1787: American Constitution signed
• 1789: French Revolution, complete break with 

feudalism with the liberation of the middle classes
• 1792: Monarchy abolished in France

1801 to 1900 • 1815: Battle of Waterloo, the defeat of Napoleon, and 
the end of the Napoleonic Wars

• Florence Nightingale (1820–1910): Nurse whose 
organization of military hospitals and stress on 
sanitation greatly reduced military casualties in the 
Crimean War; made significant improvements in 
nursing education, sanitary reform, and public health 
in England and in India

• 1845: Potato blight devastates Ireland’s potato crop
• 1851: The Great Exhibition opens in London
• Crimean War (1854–1856)
• 1865: Abraham Lincoln assassinated

1901 to 2000 • 1914–1918: First World War
• 1920: League of Nations formed
• 1939–1945: Second World War; the age of the atom 

had begun
• 1945: United Nations formed from which the World 

Health Organization emerged in 1948
• 1948: General Agreement on Tariffs and Trade 

established to work toward removing barriers to 
international trade in merchandise

• 1994: World Trade Organization established which 
replaced the General Agreement on Tariff and Trade. 
Its purpose is to promote and enforce trade laws and 
regulations pertaining to merchandise, services, and 
intellectual property.

Note: Material for Tables 1.1, 1.2, and 1.3 has been gathered from the following
sources: Bowle, (1975); Braudel (1981, 1982); Durant (1950, 1957); Forbes and
Dijksterhuis (volumes 1 and 2, 1963); Gies and Gies (1994); Itokawa (1976); Mori-
son (1971); Scott (1984); Singer (1954); Tannahill (1989); Toussaint-Sarnat et al.
(1991).

Table 1.1 (Continued) An Overview of Important People and Major 
Developments in Political History and Exploration, 1001 to 2000

Year A.D. Significant Political Events, Developments or People
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Table 1.2 An Overview of Some Contributors to Major Developments in 
Science and Applied Technology, 1001 to 2000

Year A.D. Event

1001 to 1100 • The Chinese who had developed gunpowder some 
two centuries earlier now develop firearms

• 1093: Use of magnetic needle for navigational 
purposes known

1101 to 1200 • Craft unions begin to grow in importance in Europe 
and the trade guilds begin to appear. These 
associations control the training of artisans, the price 
of goods, and the quality of products

• Leonardo Fibonacci (b 1180): Inspired a rebirth in 
mathematics. He introduced Arabic algebra and was 
the first Christian writer discoursing on Hindu 
numerals, the use of the zero, the decimal notation 
and the use of symbolic notations for numbers in 
equations

• 1150: The first written record of the distillation of 
alcohol described in Magister Salernus

• c. 1170: Practica chirurgiae, the earliest surgical treatise 
in Western Europe written by Roger of Salerno

1201 to 1300 • Paper making introduced into Europe by the Arabs 
who had in their turn obtained the skill from the 
Chinese in the 8th century

• Albertus Magnus (1193–1280): Beginning of 
crystallization of the idea that natural phenomena are 
not to be explained as acts of God but that God acts 
through natural causes

• c. 1280: Convex spectacles developed although these 
may have had a Chinese origin

1301 to 1400 • Cannon used in Flanders c. 1314
• Cannon mounted on naval vessels (1338)
• William of Ockham (? to 1349?): Challenged 

Aristotelian orthodoxy which began a move to a freer 
scientific approach. Best known for his famed 
Occam’s razor argument

1401 to 1500 • 1447: Effective application in Europe of movable type 
by Johann Gutenberg

• Leonardo da Vinci (1452–1519): Artist, engineer, 
physicist

• Copernicus (1473 to 1543): Contributed the 
heliocentric theory of the planetary system
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• 1475: Invention of the rifle
• 1494: Horse-drawn artillery with iron cannon balls 

mounted on gun carriages appear

1501 to 1600 • Charles de Lécluse (1525–1609), known as Clusius, 
established first botanical gardens in Europe

• 1543: Vesalius (1514–1564) published his treatise On
the Fabric of the Human Body

• Francis Bacon (1561–1626) moved Western philosophy 
from its strongly Aristotelian leanings on logic to a 
more empirical and scientific approach based on data 
collection and inductive reasoning

• 1589–1591: First collected edition of Paracelsus’s work 
published. Paracelsus (1493–1541) is considered to 
have developed the science of chemotherapy

1601 to 1700 • Galileo Galilei (1564–1642) established the basis for 
Mechanics to be developed as a science with the 
publication of his Discourses in 1638

• Marcello Malpighi (1628–1694)
• Anton van Leeuwenhoek (1632–1723) and 

Robert Hooke (1635–1703): Early classical 
microscopists whose work bore heavily on later 
studies on blood circulation, on the nature of sexual 
generation and on the refutation of spontaneous 
generation

• 1660: The Royal Society (London) is established
• 1666: L’Académie des Sciences established in France

1701 to 1800 • Thomas Newcomen (1663–1729), John Smeaton 
(1724–1792), James Watt (1736–1819), William Murdock 
(1754–1839): The work of these men on the design and 
improvement of the early steam engine provided 
impetus to the Industrial Revolution

• 1783: Montgolfier brothers’ balloon carries two 
passengers for the first sustained balloon flight

• The Industrial Revolution signaled the demise of the 
power of the guilds

1801 to 1900 • 1830: First railroad from Liverpool to Manchester. By 
1833, Orient Express was running from Paris to 
Istanbul

Table 1.2 (Continued) An Overview of Some Contributors to Major 
Developments in Science and Applied Technology, 1001 to 2000

Year A.D. Event
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• 1840s: In Hungary, roller milling of wheat was 
developed which produced a whiter flour with better 
keeping properties

• 1846: J. von Liebig published Chemistry and Its 
Applications to Agriculture and Physiology

• 1858: Reading of a paper by C. Darwin and A. R. 
Wallace entitled “On the Tendency of Species to Form 
Varieties; and on the Perpetuation of Varieties and 
Species by Natural Means of Selection” at the 
Linnaean Society of London

• 1859: Darwin’s Origin of Species published
• L. Pasteur (1822–1895): Established that fermentation 

and disease were caused by microorganisms; 
published germ theory 1861; demonstrated 
pasteurization of wine and milk in 1865; developed an 
anthrax vaccine in 1880

• 1863: National Academy of Science founded in the 
United States of America

• 1866: Old and New Worlds connected by transatlantic 
cable thus inaugurating the beginning of the so-called 
global village

• 1866: Gregor Mendel (1822–1884) published his 
studies on genetics and thus began the study of 
genetics as a separate discipline

• 1876: telephone is born as a practical instrument for 
voice transmission by Alexander Graham Bell

1901 to 2000 • 1901: First transatlantic radio telegraphic transmission
• 1903: Heavier than air flights begin with the Wright 

brothers whose machine achieved a speed of 35 mph. 
By 1970s the Boeing 747 attained a speed of 570 mph. 
In 1976 the Concorde began passenger service 
travelling at twice the speed of sound

• 1915: F. W. Twort and F. d’Hérelle discovered viruses
• 1919: National Research Council of Canada 

established

Table 1.2 (Continued) An Overview of Some Contributors to Major 
Developments in Science and Applied Technology, 1001 to 2000

Year A.D. Event
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Others have chosen their own very different lists. Hawthorn (1980)
dismisses events and developments from 800 B.C. to 1800 A.D as nothing
much more than an accumulation of knowledge or experiences! (But does
this not constitute a basis for the beginning of a science and a technology?)
Most development, according to Hawthorn, occurred in the (almost) 200
years following 1800. Only six developments, major ones as Hawthorn
reports, are worthy of mention:

� Appert’s work on thermal processing
� Publication of von Liebig’s Chemistry and Its Application to Agri-

culture and Physiology (see, for example, Singer, 1954) which
signaled the birth of food chemistry

� Pasteur’s studies on fermentation
� Use of refrigerated cargoes for the transport of perishable foods

by Tellier of France and Bell and Coleman of Scotland (for refer-
ences, see Hawthorn)

� Discovery of vitamins by Hopkins
� Quick freezing technology developed by Clarence Birdseye

• 1945: The computer age begins; EDVAC (Electronic 
Discrete Variable Computer) constructed by J. von 
Neumann; ENIAC (Electronic Numerical Integrator 
and Computer) built by J. Mauchly and J. P. Eckert. In 
1948, the transistor was developed which changed the 
design of computers and made their use more 
practical by industry

• 1957: The launch of Sputnik, the first artificial satellite, 
marked the beginning of the space age

• 1961: Yuri Gagarin became the first man in space to 
orbit the Earth in Vostok 1

• 1969: N. Armstrong and E. Aldrin, Jr. become the first
people on the moon

• 1971: Interplanetary exploration begins with Mariner 
9’s voyage to Mars. Viking 1 was the first space probe 
to launch a lander on Mars which survived the landing 
(1976)

Table 1.2 (Continued) An Overview of Some Contributors to Major 
Developments in Science and Applied Technology, 1001 to 2000

Year A.D. Event
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Table 1.3 An Overview of Major Developments in Agriculture, Food 
Science and Technology, and Food Nutrition, 1001 to 2000

Year A.D. Event

1001 to 1100 • Improvement made in plough design. The scratch 
plough suitable only for light soils was replaced by the 
heavier mouldboard plough of the Slavs

• Better crop yields are obtained as the two-field system 
of rotation is replaced with a three-field system: e.g., 
wheat in one field, legumes in another, and the third 
left fallow

• Horses begin to replace oxen in farming operations in 
Europe with consequent change in grain-growing 
practices

• Cider, perry, and beer (usually fruit- or spice-
flavoured) were common beverages. Hops began to 
be used to flavour beers. Wine is also a common 
beverage

• 1086: Domesday Book recorded presence of 5,624 mills 
(largely water mills) in England

1101 to 1200 • Muslim conquests bring new foods and farming 
practices including irrigation of crops to southern 
Europe from Middle and Far East. Crusades bring 
greater familiarity of Muslim food culture and habits 
to Europe

1201 to 1300 • The Hanseatic League banded together merchants 
within its member cities for both physical and 
economic protection. The League served to control 
the price of raw materials and the quality and price of 
finished goods including foodstuffs. It also could 
establish boycotts and courts of dispute regarding 
commerce and labor.

• 1276: In Ireland, the first official whisky distillery was 
established

1301 to 1400 • C. 1330: Willem Beukelszoon introduced the gutting 
of herring which resulted in a better quality salted 
product able to last longer

• 1330: Street cleaning regulations were enforced in 
Göttingen, Germany

• 1368: Tai Tsu, first Ming emperor, decreed that a 
register be compiled every 10 years listing the number 
of mouths to be fed in each household
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• 1369: Edward III notified officials of City of London of 
having received complaints from residents near the 
slaughterhouse of St. Nicholas that the butchers 
slaughtered animals in the street and carried the waste 
to the Thames into which the waste was thrown

1401 to 1500 • 1474: de Honesta Voluptate ac Valetudine written by 
Platina, librarian to the Vatican, was published. This 
was said by some to signal the start of French haute 
cuisine

• 1482: Ordinances for feeding standards were decreed 
for craftsmen in Germany. These described the 
number of courses per mid-day and evening meals on 
meat days and meatless days

• 1497 or earlier: European fishermen, particularly 
Basques, fished off the east coast of Labrador, Canada

1501 to 1600 • Introduction of many new fruits and vegetables to 
Europe as the voyages to the Americas progress

• 1518: At the Diet of Innsbruck it was noted that 
importers added brick dust to ginger and mixed 
unhealthy extraneous material with their pepper

• “The German peasant feeds on brown bread, boiled 
beans or peas, drinking water or whey:” Written by 
the German humanitarian, Johannes Boëmus, in 1520

• Hugh Platt (1552–1611): Investigated the use of salt and 
marl in agriculture

• 1599: East India Company formed by English 
merchants annoyed with Portuguese at the rise in 
price of pepper from 3 to 8 shillings a pound

1601 to 1700 • 1609: Tea introduced into Europe and becomes very 
popular by the end of century

• 1684: Earliest records of beer consumption in England. 
By 1689 beer consumption had reached 832 pints per 
person per year or 2.3 pints per person per day

1701 to 1800 • James Lind (1716–1794): Lind, familiarly known as the 
father of naval hygiene, in 1753 described the cause of 
scurvy as a lack of fresh fruit and vegetables with the 
publication of his work A Treatise of the Scurvy and 
prescribed these as a cure. He also stressed 
cleanliness in the prevention of disease

Table 1.3 (Continued) An Overview of Major Developments in Agriculture, 
Food Science and Technology, and Food Nutrition, 1001 to 2000

Year A.D. Event
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1801 to 1900 • 1812: N. Appert’s work The Art of Preserving All Kinds 
of Animal and Vegetable Substances for Several Years
published in English

• 1820: F. Accum’s book A Treatise on Adulterations of 
Food and Methods of Detecting Them was published

• Kanehiro Takaki (1849–1920): Reported on the cause of 
beriberi by establishing food as a factor and defined
prophylaxis of beriberi

• 1853: The first canned condensed milk produced by 
Gail Borden

• 1859: Great Atlantic and Pacific Tea Company was 
created signaling the beginning of the food chain 
store era

• 1860: Food and Drugs Act passed in Great Britain
• 1862: Morrill Act established the landgrant college 

system in the U.S. which greatly influenced research 
into agriculture and food processing

• 1862: Reliable machinery was available for machine-
made ice

• 1868: The food company Libby, McNeill, and Libby was 
established in Chicago

• 1869: Mège Mouriès was granted English and French 
patents for his invention of margarine

• 1877: The ship, the Paraguay, delivered the first frozen 
beef from Argentina to Nantes, France

• 1882: Canned Foods Exchange was incorporated and 
is the oldest canner association in the world

• 1885: Good Housekeeping Magazine was first
published

1901 to 2000 • 1903: The first “sanitary” can produced
• 1906: G. Hopkins published first report on vitamins 

(reported in Hawthorn, 1980)
• 1927: The first vitaminized margarine was marketed
• 1929: Clarence Birdseye developed technique of quick 

freezing of food products
• 1939: Institute of Food Technologists founded in the 

U.S.
• 1943: Food and Agriculture Organization formed and 

the first session held in 1945 in Québec

Table 1.3 (Continued) An Overview of Major Developments in Agriculture, 
Food Science and Technology, and Food Nutrition, 1001 to 2000

Year A.D. Event
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Meanwhile, Goldblith (1989), writing on the occasion of the Institute
of Food Technologists’ 50th anniversary, is much more generous. He
describes a number of broadly significant, far-ranging developments in
food science and technology in the 50 years of the Institute’s existence.
Several but not all those developments mentioned by Goldblith in this
narrow time span are noted in the tables.

The tables, despite their singular and personal nature, provide pegs
on which to hang particular events in order to see them collectively. They
telescope one’s view of past, significant happenings to be discussed later.
They are the progenitors of things to come.

It is best to look at these tables of activities of the past 1000 years
synoptically. This allows a quick integrated overview — and that is all
that is needed — at where one has been, what happened then and how
other activities, particularly food-related events, were influenced overtly
or subtly by these events. Knowing how events shaped or influenced the
food microcosm in the past can provide guideposts to how present day
or future events may shape the foods we eat, how they are produced
and processed, and how they are marketed.

• 1958: The constituent assembly of the European 
Council of the Codex Alimentarius was held in Vienna

• 1958: Delaney clause added to the Food Additives 
Amendment

• 1962: Rachel Carson (1907–1964) wrote Silent Spring
which crystallized worldwide concern for the 
environment

• 1962: John F. Kennedy enunciated the basic rights of 
consumers, i.e., the right to safety, the right to be 
informed, the right to choose, and the right to be 
heard

• 1964: The Institute of Food Science & Technology of 
the UK (IFST(UK)) founded

• 1970: International Union of Food Science and 
Technology was inaugurated in Washington

• c. 1975: Development of principles of intermediate 
moisture foods (see, for example, Karel, 1976)

• 1976: Development of the concept of hurdle 
technology for the preservation of foods (Leistner and 
Rödel, 1976)

Table 1.3 (Continued) An Overview of Major Developments in Agriculture, 
Food Science and Technology, and Food Nutrition, 1001 to 2000

Year A.D. Event
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Political and Historical Developments and Voyages of 
Exploration

The Crusades spanned a period of some 200 years. They were an attempt
to free the Holy Lands from Islamic control although some historians have
viewed them as an exercise by the Italian and Venetian city states to gain
control of the lucrative trade routes to the Middle and Far East. Spices
were an important commodity, among many others, that were traded
along these routes.

The Crusades had two effects for the purposes of the story here. First,
they were an economic drain on the manorial system of agriculture which
was characteristic of the feudalism that earlier had swept Europe. They
wasted manpower that was needed on the manorial lands by carting such
resources off to war. They also wasted leadership: The lords of the manors
and their stewards were busy fighting in foreign lands.

Second, they also brought new foods, cuisines, and technologies from
the Middle and Far East to Europe. There is little history to tell about who
the early agronomists were who first experimented with the cultivation
of these crops in the Old World or adapted them to the European diet.

Those innovations that were attractive or might have been seen as
profitable were brought back probably by the stewards accompanying
their manorial lords. They knew the land and saw an opportunity to
exploit the use of the new crops. Foods, if found acceptable, often become
staples in the diets of their discoverers supplanting the indigenous plants.
They then become a new cash crop. From these new homes by various
routes they are disseminated far and wide in their new lands. But this is
conjecture. The result was that the Crusades introduced new foods into
Europe and presaged the end of the manorial system of agriculture.

The Black Death raged across Europe periodically. Historians have
estimated it to have killed one in three persons. This disease continued
the loss of manpower started by the Crusades and represented a huge
economic loss. Labor, especially farm labor, was decimated.

Wages were rising in the towns as industries began to grow in economic
importance. People flocked to the larger towns and cities where the higher
wages were and forsook their feudal obligations. This migration of workers
from the fields to the towns was one more nail of many in the coffin of
the feudal agricultural system.

In a different vein, there was also a beginning of liberalization of
intellectual, artistic, and scientific thought. The peg for this was chosen as
1517 when Luther posted his debating points and precipitated what he
could not have foreseen, the Protestant Revolution. There were certainly
other thinkers during the years preceding and after Luther who began to
challenge current scientific thought, for example, William of Ockham,
Leonardo da Vinci, Copernicus, and Galileo. But like a predecessor,
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Marco Polo, Luther is the one having the largest popular following and
providing the best known peg to trigger the imagination.

In any event, Europe, now the center of world attention, was in a
turmoil.

Developments in Science and Technology

As might be expected, historians of the era differ somewhat in their
opinions of which developments were the definitive ones, the ones that
shaped the face of technology. Gies and Gies (1994), for example, give
greatest import to

The advent of printing and the earlier development of paper, a
technological import from China

Gunpowder, cannons, and small arms and their impact on warfare
and civilization

The development of nation states

Certainly each development brought huge changes and had a domino-
like effect on the social and economic structure of the then civilized world.
Indirectly they also had a great impact on food and agriculture.

The importance of gunpowder and weaponry is given similar credence
by Braudel (1981) but placed in a different order in the hierarchy. He
also sees greatest value in the development of paper and the printing
press. Next in importance, he places improvements of transport which he
saw as improving communication and trade and unifying geographic areas.

Some applications of technology had unexpected impact in areas
remote from their immediate intended applications, for example, in food
and agriculture. The following sequence of events is woven together rather
simplistically from several sources but especially from Braudel (1981) and
Gies and Gies (1994):

� Weaponry utilizing gunpowder dramatically changed warfare. First
the use of cannon in warfare put an end to the defensive advan-
tages of high-walled castles, walled cities and towns.

� Cities and towns, in their turn, turned to the use of such weaponry
for their defense. But this sophisticated weaponry required a
skilled, professional soldiery. The defense of cities and towns,
therefore, required a standing professional army.

� The castle as a center of feudal life was dying because castles and
the fortified manors of the feudal nobility could not stand up to
cannon fire. It was too expensive for the nobility to redesign their
castles to become low but thick-walled fortresses able to withstand
a heavy cannonade.
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� The design of such weapons was vastly improved. They became
more accurate and mobile. Improvements made gunpowder more
safe and reliable and hence more useful. Handguns, by 1425,
became one-man weapons.

� The armored knight, often a member of the feudal nobility, became
obsolete. An infantry armed with musketry was cheaper to arm,
much more mobile, and had greater killing power. The feudal
nobility lost much of its political influence and power.

� Gunpowder and cannonry as well as small arms and standing
armies were expensive to maintain. An entity such as a noble, or
even a village or town found such defenses beyond its financial
means. They allied themselves, therefore, to other larger cities.
Only a central government could afford the high cost involved in
outfitting such an army.

� Nation states, thus, came into being with central governments
charged with raising taxes to pay for defense. Eventually this, in
turn, led to other infrastructure costs for services such as sanitation,
paving of roads, and the building of massive national projects; for
example, the reclaiming of land from the seas as in The Netherlands
or the building of cathedrals.

As cities and towns grew, so did the craft industries needed in them.
Agriculture was still the main industry but, much to the concern of the
large landowners, the crafts, weaving, glass work, carpentry, arms and
the armorer, and the smithy grew in importance. The armorer turned
smithy became a gunsmith. Cannons required a foundry and iron workers
were needed but so, too, were miners for iron ore and coal for smelting.
Bells for the great cathedrals that were being constructed also needed
iron and also required their special craftspeople to tune them properly.

The growing demand for iron ore and coal for the foundries brought
the need for deeper and larger mines. With this came the need for ancillary
equipment like pumps to keep water out of the shafts and to keep air
flowing down to the miners and lifts to haul the miners and the ore to
the surface. Mining engineering developed.

Paper and the development of the printing press brought their own
changes. Paper was much cheaper than parchment and lent itself more
readily to printing since it had a smoother, more even surface. Flax and
hemp cultivation had lead to the manufacture of linen which in large
measure had replaced woolen cloth so there was an ample supply of rags
for paper making. The new material plus the printing press and the
development of movable type made books available to a wider audience.
Between 1450 and 1500, more than 200 European towns had print shops
(Braudel, 1981).
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How did this influence both agriculture and food? What appears in
the modern day as a simple, indeed logical in hindsight, progression as
mounting cannon on wheels brought great changes in agriculture.
Improvements in the horse collar saw oxen give place to the horse. After
all, the horse could pull both the plough and the mobile cannon and also
be an instrument of war. The horse was far more mobile than oxen and
less troublesome. Oats, therefore, became an important cereal crop and
areas where oats could be grown became economically successful.

Then, there was the growth of a non-agricultural class of people who
depended on farmers for their food but themselves were not farmers.
These were the tradespersons and skilled craftspersons as well as the
clerks and sales personnel and laborers required to keep the industries
going. Specialization was developing and a commercial food industry grew
up with such artisans as brewers, bakers, and confectioners to be able to
feed these consuming individuals.

With the skilled crafts came the guilds, organizations of individual
craftspersons in the 12th century. They began to control their crafts,
develop standards, regulate prices, and set wages. Europe, in particular,
was moving from becoming a developing area to being a developed one.
It was changing from a farming economy to an industrial economy.

The establishment of scientific societies allowed the transmission of
scientific developments to a wider audience. Scientists then communicated
with one another through lectures, the transactions of which were written
up, and by letter. Today such communication is done by lectures at scientific
conferences, or between scientists working in similar fields who are in
constant contact by e-mail or by publication in some scientific journal.

Now scientists have reverted to what they did 200 and 300 years ago.
They are writing to colleagues but now the vehicle for communication is
e-mail. It is cheaper, faster, and response can be immediate. Indeed,
scientific journals as a means of disseminating scientific knowledge may
soon reach the end of their usefulness (Strauss, 1996). The next step could
be the electronic journal. Strauss comments that electronic journals if put
out by scientific societies could be ‘published’ at a fraction of the cost of
the print journals. Print journals are becoming so expensive that many
universities are having to cut subscriptions (Strauss, 1996). Such action is
hardly conducive to the communication of science.

The advent of nation states meant that roads and canals were built or
improved. Improved travel led to better communication with the devel-
opment of a good postal service which some suggest may have helped
the development of a scientific culture (Strauss, 1996). The steam engine
and ultimately rail travel began to revolutionize travel and the transport
of goods and agricultural produce.
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Breeding techniques were known even in the earliest years of this past
millennium. Horses, cattle, dogs, and even fish were certainly bred for
desirable traits. Mendels’ work (see Table 1.2 and Singer, 1954) published
in 1866 (largely ignored until 1900) introduced a scientific basis for
understanding observations in cross-breeding programs but it was not
until genetic manipulation became a fact that real improvements could
be made to the food supply.

Developments in the Agricultural, Food, and Nutritional 
Sciences

Food trades were specialized and organized well before the 1000-year
review detailed here. Associations of specialized artisans such as bakers,
brewers, and winemakers go back to ancient Roman times. In the 11th
century reference is made to an association of victualers. Since many
households in earlier centuries did not possess ovens for cooking, house-
holders took their bread to the local baker for baking or purchased their
meats already roasted from public cookshops, some of which became
very famous in England.

A good overview of the state of agriculture can be had from the
Domesday Book. Its creation was decreed by William the Conqueror in
1085 and was finished in 1086. It provides at the beginning of the second
millennium an excellent catalogue of what was available in England
respecting agriculture (see, for example, pages 463 et seq. Maitland, 1897).
Maitland reviews the statistics in the Domesday Book and uses it to describe
the agricultural potential of the many manors in the various regions of
England:

� How the manor is rated according to a certain number of ‘units’
it contained

� That the manor contains land for a certain number of oxen or
teams of oxen

� That some of the teams or oxen belonged to the lord and some
to the men

From this data and with the help of some population statistics Maitland
prepares an almost bewildering array of agricultural statistics. Efforts have
been made to estimate what yields might have been, but these are largely
conjectural. Acreage is not accurately known nor is it clear whether two-
(i.e., one field crops and one field fallow) or three-field husbandry was
in use. It would appear that sowing two bushels of wheat to get a return
of 10 bushels was considered good husbandry. The reader is forewarned
that Maitland is a difficult text to read.

© 2001 by CRC Press LLC 



The Domesday Book recorded the presence of over 5000 mills in
England (Gies and Gies, 1994). The only purpose for a mill is for the
milling of grain for flour; flour would only be used in breadmaking. Since
records of a century earlier than the Domesday Book enumerated only
100 mills, such a profusion of mills indicates clearly that there had been
a shift in diet. This shift appears on the evidence to be from a diet
consisting of a boiled coarse porridge to one that indicated a greater
consumption of baked bread.

Fruit- and spice-flavored beers very common in the earlier centuries
of the millennium were gradually replaced by hopped beers. By the 14th
and 15th centuries hopped beers had surpassed in popularity the fruit-
and herb-flavored beers. There also were improvements in the quality of
salted herrings.

The greatest areas of achievement were perhaps in agriculture. In China
there is clear evidence of the development of new strains of rice during
the Sung Dynasty (Freeman, 1977). New foods were introduced with the
Moorish conquests across North Africa and into Spain. Then with the
voyages of discovery more new foods were brought to Europe. The
voyages of Columbus triggered an exchange of foods from the Americas
as had the Crusades and the later travels of Marco Polo triggered interest
in the foods (and culture) of the Middle and Far East in earlier eras.

Some examples of this dissemination of food varieties can help under-
standing here. Peppers, the Capsicum variety, can be traced rather pre-
cisely from the New World to Spain where they were brought by
Columbus. Peppers were certainly in Spain in 1493. They are recorded in
Italy in 1526, in India in 1542, in Germany in 1543, into the Balkans in
1560, and into Czechoslovakia in 1585 (Andrews, 1990). From here they
were moved into the Far East. As Capsicum peppers moved eastward
they became known as paprika.

Tomatoes are also a New World introduction into Europe but one
which had a much slower acceptance. They come back to the Americas
by a circuitous route. Pier Andrea Mattioli in the 1554 edition of his herbal
recorded the presence of tomato plantations in Europe. He further
recorded that tomatoes were eaten in Italy with oil, salt, and pepper, a
custom unchanged to this day (Rick, 1978). Several old herbals and
herbaria contained colored drawings of tomatoes (Brücher, 1983). By the
end of the 17th century tomatoes as well as capsicum peppers enlivened
the meals of Europeans.

The tomato returned to North America with the colonists. Jefferson
made reference to the growing of tomatoes in Virginia in 1782 (Rick,
1978). Both Italy and the United States of America are now large producers
of tomatoes and tomato products.
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The major commercially important food crops and animals to come
from the Americas were (Goldblith, 1992; Mermelstein, 1992):

Other crops such as quinoa and amaranth did not have an instant success
but now are gaining in popularity and in commercial value in world
markets.

In the true sense of exchange, the Americas received from the Old
World a wide variety of food crops and animals (Mermelstein, 1992):

The Old World, or Eurasian, contribution to the foods of the New World
seems rather immense. It must be remembered, however, that the Eurasian
contribution to the variety of foodstuffs is itself a fusion of northern
European, Mediterranean, Middle Eastern, Far Eastern, and African agri-
cultural practices.

Africa made its contributions both to the Americas and to the cuisine
of Eurasia. To the Americas the contribution was in the form of such crops
(Mermelstein, 1992) as: 

Thus political events and the voyages of exploration provided the
impetus for new foods and new crops.

chili peppers potatoes tomato beans
peanuts maize sweet potato cassava
pineapple guava avocado papaya
cacao squashes turkeys chicle
Muscovy duck

wheat barley oats rye
rice lentils chickpeas sugarcane
olives tea yams taro
oranges limes lemons apples
pears cherries plums walnuts
almonds pistachio hazelnuts black pepper
cloves nutmeg (mace) cinnamon ginger
pigs goats sheep chickens
geese (some) ducks (some)

sorghum yams sesame
okra bananas plantain
watermelon rice coffee
Guinea pepper kola
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The greater variety of foods that became available also caused major
changes in agricultural practices. The grape took hold in France, Spain,
and Italy with the result that these are wine producing countries; wine is
the preferred drink. In the colder North where wheat predominated, beer
was the preferred tipple. Also in the south the olive grew well and became
a profitable cash crop. Its oil was useful in cooking and its meat proved
a valuable resource as animal feed.

The beginnings of the science of nutrition arose beginning from the
middle of the 18th century onward when there was a real understanding
of the value of food as a tool to combat certain diseases. Much of this
understanding was the direct result of the early work by Lind (Singer,
1954), Takaki (Itokawa, 1976), and Hopkins (Hawthorn, 1980).

Appert’s work on the development of thermal processing of foods for
preservation had several interesting outcomes for the food industry and
for the diet of people in general and for exploration and war fare in
particular:

� It began a break with the seasonality of food and its dominance
over people’s diets. No longer was meat only plentiful at slaughter
time in the fall when the herd was culled in proportion to the
amount of feed available to last the winter. Salt meat was not the
only method to conserve meat. Fruits and vegetables could also
be conserved for use over the winter months.

� Food could now be stockpiled by governments for use in emer-
gencies or periods of scarcity. Ships were now able to engage in
longer voyages without having to rely on their proximity to landfalls
in order to replenish their supplies.

� A greater variety of food was available to all classes of people.

The canned food industry had begun.
With Appert, Accum, and von Liebig, scientists were beginning to apply

their training to study food and its chemistry as a separate branch of
science to be researched for its intrinsic value. Problems associated with
foods and their purity were publicized and so began the long road to a
safer, purer food supply. (Accum was not a popular person with food
manufacturers because of his analytical findings on the purity of food. He
was forced to flee England because of their wrath.) Despite these early
workers, the emergence of the food sciences as a separate and distinct
branch of the sciences was slower to come. For example, even today
many of the older members of the various food societies and of the senior
staff of food companies are not food scientists by training. They are
chemists, physicists, or engineers thrown into food companies as these
companies saw the need for a scientific approach to problems of food
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safety, quality, and new product development (Holmes, 1996). In the U.S.,
the establishment of the landgrant colleges certainly boosted the scientific
effort put into the sciences applied to food and its processing.

What Did the Common People Eat?

Trying to learn what the dietary habits of different people were through
the second millennium and to compare them on a time basis are con-
founded by ethnic, cultural, social, and economic factors. The observations
are clouded by geography, which has environmental and climatic factors,
and the different agricultural practices adopted by cultural traditions and
the acceptance, readily or not, of new crops, fruits, and vegetables.

Any conclusions regarding diets can be very confusing for many
reasons. First, there were very distinct class differences. These distinctions
were based on both economic and social status throughout the early
centuries of this past millennium. The rich, generally defined as the nobility
but also including the merchant class, could afford to eat well. Certainly
by the standards of the early centuries, the rich ate better than their villeins
but by today’s standards it was not attractive fare in either instance. Farm
workers did not eat as well but even here opinions differ; some claim
the diets of the rich were fatty, very rich, low in vegetables, and hence
nutritionally inferior while the diets of the poor were better nutritionally
since they were high in cereals and vegetables with occasional meat or
fish to supplement their diets.

Second, much of the evidence for what people ate comes from early
literature that describes foods which were eaten at feasts or at religious,
festive, or celebratory events. It is, therefore, not indicative of what the
rich ate routinely and certainly not what the poor ate. Even when they
ate at the lord of the manor’s castle, they received the bread which the
upper classes had used to sop up the gravies and sauces. It was considered
a discourtesy to those having it and a display of very bad manners on
the part of the upper class to bite into this bread (Hartley, 1954).

An investigation of the meals served on grand occasions can be very
revealing of the skill of the cooks and the great variety of food that was
available. People ate a much wider variety of foods than is consumed
today. However, there is little true indication of the regular diet of people
from these early cookbooks.

In England and Europe

Black (1992) describes English recipes from the beginning of the millen-
nium until about 1600. These she has converted to modern ingredients.
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They are interesting in that in their transformation to modern culinary
form they are not far removed from those found in cookbooks of today.
The main exception might be that today’s consumer would like a less
fatty diet. Cosman (1976) in a much more learned treatise on English
cookery covering this same Medieval period describes not only recipes,
again in translation to modern ingredients, but also describes menus,
customs, food ingredients, market laws, and the foods eaten by the various
social classes; de la Falaise (1973) discusses and describes recipes from
the 14th century to the present day.

This same millennial period is described by Hartley (1954). Her book,
however, provides a much more complete description of the medieval
kitchen, its utensils, techniques for the preserving of food, the agricultural
practices during the centuries, and the foods brought to the table. It
touches heavily on what one would call hearty country cooking. Instruc-
tions on how to behave at table can be found here along with excerpts
from housekeeping diaries which describe foods and obligations of the
better classes toward the poor.

One gets some feeling for the food available for many of the English
people. On the other hand, one is always confronted with doubt about
how representative these recipes, primarily from English sources, are for
the rest of Europe and for what cross-section of the population are they
representative. Nevertheless these books cover the entire gamut of recipes
for English cooking for the past millennium.

Thus one can see the shift in diets that has occurred. For the wealthy
during the past millennium, meat, fish, and game were available and
people ate well but certainly not in any healthy manner that follows the
nutritional guidelines of today. For the poor, the situation was very differ-
ent. Cereals and vegetables made up a large part of their diet and were
supplemented by cheap, fatty cuts of meat when they were available.

Some awareness of the extent of nutritional knowledge extant in 1828
can be had by examining recipes for “sick cookery” and “cookery for the
poor” (A Lady, 1828). For the poor, some brewis is recommended:

“Cut a very thick upper crust of bread, and put it into the pot where
salt beef is boiling and near ready; it will attract some of the fat, and
when swelled out, will be no unpalatable dish to those who rarely
taste meat.”

Or, in another section, the cook is enjoined to save bones from the family’s
plates, uneaten scraps, and necks and feet of poultry thrown aside in
meal preparation to be boiled with a gallon of water to which barley or
oatmeal is added along with the green tops of celery. The fat from this
broth is not to be skimmed off “as the poor like it, and are nourished by
it.” For the sick, there are recipes for tapioca jelly, panada (warmed white
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wine with sugar, nutmeg, and lemon peel with bread crumbs stirred in)
or caudle (a fine smooth gruel of half-grits, boiled and strained, to which
sugar, wine, lemon peel, and nutmeg can be added with a bit of brandy).

A middle class gentleman’s diary, the diary of a parson, provides an
interesting perspective of life, and food, in the latter half of the 18th
century (Woodforde, 1985). There are no recipes but descriptions of meals
eaten in his home or taken as he visited his charges around the countryside
of Norfolk, England are described.

Outside of festive occasions the daily food for all classes of people by
present day standards was dull and uninteresting and, for the most part,
lacked variety. Geography, season, and climate dictated a large part of
their diet. Fresh produce was only had in season and fresh meat served
frequently only at slaughtering time in the fall.

In Colonial North America

This bland, monotonous fare of the Old World was certainly a fact of life
in North American colonial times. Food habits, of course, varied widely
from north to south. In the south, crops could be grown year-round and
animals could be kept over winter months. In the north, it was necessary
to preserve food for survival over the winter months. The usual preser-
vation techniques were much the same as those used in Europe:

� Cold storage for vegetable crops in root cellars
� Dehydration of fruits and fish and meat; salting or corning (often

in combination with drying) of meat (hams and beef) and fish
� Fruit preserves made with sugar
� Fermentation or pickling of fruits and vegetables (acidification)
� Preparation of fruit beers, ciders, and wines
� In a primitive form of canning, preservation in crocks sealed with

a layer of fat to exclude air and, unbeknownst to them, bacteria

The latter was certainly not performed on any scientific basis. Like other
preservative techniques of the day, it was probably the result of long
observation of trial and error methods.

The Institute of Food Technologists published (Anon., 1976) a booklet
describing food in the colonial days from roughly the 1700s. Here the
techniques of preserving food were listed as cold storage, drying and
sulfuring, salting and pickling (corning), and sugaring.

Colonial cuisine depended on game as well as agricultural produce.
Nevertheless, the early colonists did not by any means live off the land.
They certainly raised their own meat animals and their early husbandry
traditions determined their meat preferences. For the early North American
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colonists pigs were a better animal than sheep to keep. First, pigs were
not fussy eaters as were sheep and they could forage for themselves.
Second, their litters were up to ten or more piglets while sheep gave rise
to one or at most two lambs. Consequently, North Americans are tradi-
tionally more accepting of pork than lamb.

In a diary kept by Mrs. Simcoe, wife of the Governor of Upper Canada,
life in Upper Canada (basically represented by present day Ontario) is
described in the period 1791 to 1796 (Innis, 1965). Here all the vicissitudes
of colonial life are described and in the descriptions can be found ample
references to the foods that were available not only to the upper classes
but also to the travelling public as Mrs. Simcoe accompanied her husband
on his travels in the performance of his public duties.

Another look into colonial life in the New World can be found in
writings of Catherine Parr Traill (1855). Traill originally described her book
as a manual for Canadian housewifery. Foods of the early settlers are
described as well as the general procedures for preparing them for meals
and for preserving them. However, in addition, she provides common-
sense insight into some of the reasons for the food habits. For example,
when discussing beer Traill comments that the settlers lament the lack of
good beer and ale. If there were better beer, “there would be a thou-
sandfold less whiskey drunk in this colony!” But she explains that the
lack of good beer is due to the scarcity of maltsters and that barley is not
grown as a rotation crop with which to make the malt. In addition there
was a lack of large containers in which to make the beer.

Food in colonial America in the Connecticut valley is well described
in a booklet put out by the Women’s Alliance of the First Church of
Deerfield published first in 1805 (Anon., 1897). Food, for what was mainly
an agricultural way of life, was hearty. Breakfast for farm hands consisted
of sausages (often with fried sweet apples) or ham or souse (pickled pig’s
feet, ears, and skin), fried pork and eggs, or boiled freshened salt mackerel
or shad with boiled potatoes. This would be accompanied by Johnny
cakes, or hoe cake, rye or Indian bread, flour bread nut cakes or pie.
Dinner was often boiled corned beef, pork, pudding, and whatever veg-
etables were in season (turnips, cabbages, pumpkin, or squashes). Supper
was cold meat, leftover vegetables, brown bread, or baked sweet apples.

In China

In China there is a very different history of food and its production through
this past millennial period which starts with the Sung Dynasty (960–1279),
then the Yüan Dynasty (1271–1368), the Ming Dynasty (1368–1644), and
finally the Ch’ing Dynasty (1644–1911).
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The Sung Dynasty saw some very important changes occur in agricul-
ture (Freeman, 1977). First, new strains of rice appeared – early evidence
of the ability of the Chinese to breed better crops — which matured
earlier and gave better yields. Their use by farmers permitted double-
cropping. Needless to say the use of the new strains was encouraged by
the government since it was they who taxed on the amount of rice
produced. Although there had never been broadly based famine in China,
food abundance now far outstripped the needs of the population.

Second, agricultural commercialization began as merchants contracted
for crops, paying higher prices for the better quality crops. It is here in
China that the first evidence for such agronomic practices that are common
today can be seen. Sugar cane, litchis, and tea became cash crops. Tea
production, however, was carefully controlled by government.

Markets contained meats and fish of all kinds and a tremendous variety
of fruits and vegetables. Freeman records over 30 varieties of vegetables,
with 17 varieties of beans alone.

There were class distinctions as there were in Europe. Eating habits
reflected the customer/consumer’s wealth and social position but the
methods of cooking and for the most part, the ingredients, were the same
for all social classes. The major differences between the classes were in
the greater proportion of poorer quality grains, vegetables, and meat used
by the poor than by the wealthy. The wealthy were able to afford better
quality foods and the better cuts of meat.

A food service industry flourished in China much earlier than in Europe.
In the cities there was an abundance of restaurants (often hired to cater
banquets and special occasions). There were theme restaurants (vegetar-
ian, beef only or mutton only, etc.) and as well wine- and tea-houses and
noodle shops abounded. So, fast-food restaurants are not a recent inno-
vation. They have been common in China for several hundreds of years.
Street vendors dispensing what today is called finger food were as common
in Chinese cities centuries ago as they are becoming common in many
European and North American cities now (Freeman, 1977; Mote, 1977).

With their penchant for fresh food, the Chinese developed agricultural
practices for growing vegetables well into the winter months. By covering
plants with straw matting and by using the heat of rotting manure dug
into deep beds to warm the soil above, they were able to grow vegetables
and prevent frost kill (Mote, 1977). They also bred hardy varieties of
vegetables that resisted the cold.

Toward the Present

Coming closer to modern times, the chain store, the Great Atlantic and
Pacific Tea Company, made its appearance (Table 1.3) in 1859. It brought

© 2001 by CRC Press LLC 



service and convenience. About 35 years later, Good Housekeeping Mag-
azine started publication in North America. Such publications brought
recipes, nutrition information, cooking and household hints; more impor-
tantly, they created desires for new food adventures in the housewives
and mothers who were the dominant customers. The emergence of the
customer as a force in food retailing began.

In North America this growth of the consumer accelerated with the
publication of Rachel Carson’s Silent Spring and the emergence of con-
sumerism and the activities of Ralph Nader, a consumer advocate. There
then began a questioning by the customer/consumer of the veracity of
government, big business, and science and concomitantly express concern
for the environment and the safety of the food supply. This concern for
food safety began slowly early in the millennium by Edward III, then by
the Diet of Innsbruck, and later by Accum who so raised the ire of food
manufacturers he had to flee England. The stage was set for a polarization
of goals, attitudes, and traditions respecting food.

The Present Status
Historically, most of the peoples in the world have lived marginally. They
primarily ate cereals, root crops, and other starchy foods (e.g., potatoes,
bananas) supplemented by meat or fish. There were few recorded
instances of mass starvation in the second millennium. Those instances
of starvation that have occurred usually have been the result of

� Natural crises such as flooding, or infestations (the Irish Potato
Famine), or drought which cause losses of regional harvests of
critical commodities

� Mismanagement of natural resources through pollution of water or
desertification of land, rendering it unfit for farming

� Lack of an infrastructure and resources to prevent post-harvest
losses or to distribute food

� Warfare and the deliberate devastation of food resources to cripple
opponents

A sharp distinction must be made here between starvation and mal-
nutrition. Famine resulting in starvation, except in the situations mentioned
above, has been uncommon. Malnutrition is not uncommon, however.
Many people in affluent countries are malnourished. They do not receive
a diet adequate in calories and those other essential nutrients to let them
reach their full productive or intellectual capacity. The root cause of this
is poverty, which is often hand-in-glove with ignorance of healthy eating
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habits. People do not have the resources to buy sufficient food and are
ignorant of the proper foods to buy with whatever limited resources they
do have.

The other aspect of malnutrition is best described as overnutrition, i.e.,
obesity. This brings with it the same infirmities as malnutrition caused by
poverty and ignorance of good nutrition and irresponsible (through igno-
rance) food purchasing. Thus malnutrition can be seen to have two causes:
poverty and ignorance. The theme of the general public’s ignorance of
food, its production, its safe and proper handling, its preparation, and its
physiological and nutritional importance will recur throughout this book.
The understanding of the public will be essential to the resolution of the
many problems that will be faced in the third millennium.

Population Growth

Estimating today’s population is relatively simple. Problems arise when
demographers attempt to calculate what populations were in the past so
that they can understand factors in population dynamics. They also want
to know the rate of growth in order to make predictions of what the
population will be in the future. Planners and policy makers can determine
health, nutrition, and housing needs for future populations. Knowing how
quickly population is growing allows them to anticipate future needs.

Population growth can present major problems. Available food and
population are closely related and this is important data for governments
to consider in formulating food policy. The Chinese were among the first
to recognize this when the Emperor Tai Tsu decreed in 1368 that a register,
the “yellow register,” be created every 10 years recording the number of
mouths to be fed in each household. This was placed at the gate to each
household (Broadbent, 1978). Continued unfettered growth means more
demands on land resources and the oceans to keep the world fed and
housed. Land, especially agricultural land, and the waters of the world
are finite resources for food production, but there seems to be infinite
potential for population.

Braudel (1981) discusses the difficulties in getting any real valid his-
torical data for calculating world population dynamics. Therefore, without
good data, it is impossible to extrapolate from what the world population
was to what it is today and hence forward to what it might be projected.
The difficulty, as always, is that real figures do not exist. There are some
population figures for some geographical areas but these are not complete
for all time periods. One is always confronted with whether the available
data apply to other regions.

Thus as one looks back at some real data of specific populations of
peoples and tries to estimate from these populations to others, limitations

© 2001 by CRC Press LLC 



are always introduced. For example, enumerations were generally carried
out for taxation purposes but who were counted? Were women? Children?
Slaves?

A simple projection based on data in Braudel (1981, page 42) shows
that present world population of approximately four billion would grow
to be between 6 and 7 billion by the year 2050 and to between 20 and
30 billion by 2150. Another estimate (Anon., 1998b) put the present
population at 5 billion (no reference as to source of statistics provided)
and predicted a doubling in another 50 years at the present rate of growth.

The United Nations has covered itself by hedging on the number of
children per female for its predictions for population growth (Anon.,
1998c). By the year 2150, it projected a low population estimate of 3.6
billion, a medium estimate of 10.8 billion by the same year or a high
estimate of 27 billion. While there are many factors which can influence
the discrepancies in these projections, the principle factor is the number
of children per female. The implication is clear: Birth control is the main
method to slow population growth.

No matter what assumptions population estimates are based upon, it
is obvious that feeding future populations will become increasingly difficult
as the third millennium begins.

Hulse (1999) discusses the major problem that population growth is
spawning: urbanisation. People move to the cities from the rural areas
with the consequence that non-farm workers far outnumber the farm
workers. The proportion of the North American and British work force
employed on farms compared to those in non-farm employment is less
than 1 in 20 and has been steadily dropping for the past 100 years (Hulse,
1999). This is happening in the less developed as well as in the developed
countries. In 1970, urban populations in developed countries as a per-
centage of the total population was 68% and this is projected to grow by
2010 to 79%. The corresponding figures for less developed countries for
the same period is a growth of the urban population as a percentage of
the total of 25 to 49% (Hulse).

A migration such as this has obvious implications for the agricultural
sector, for example:

� Rural populations must become more efficient to supply the
demand for food but at the same time they become more produc-
tive, rural employment opportunities are reduced. That is, increased
productivity of farm workers exacerbates the migration from the
farm to the city.

� More productive agricultural land is lost with the spread of cities.
� There is a need in the cities for large quantities of foods and the

result is that fewer varieties of crops will predominate; small
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quantities of many crops cannot feed large numbers of urbanites;
for example, wheat and corn will predominate over other grains
such as millet, sorghum, oats, and quinoa.

� Urban populations are more discriminating in the quality of food
they buy. They demand produce of uniform ripeness and demand
that their produce be of uniform shape and size. They (food
manufacturers in particular) also require that produce have uniform
functional properties.

These are difficult challenges. Urban population growth has ties to
the food microcosm, particularly the agricultural end, which are not
clearly understood. Urban food security is a neglected area of knowledge
(Hulse, 1999).

Food Consumption: New Dimensions and New Problems

There is hunger, indeed starvation, in many parts of the world, even in
those areas where there is plenty. Yet in other parts of the world, there
is an excess of food. News reports describe farmers who dump food
because they are angry at the prices they receive for their produce or are
unhappy with government policies respecting food imports. Food is
obviously very unevenly distributed throughout the world.

Only partly can influences on food production such as soil, climate
and available arable land account for such global variations in food
distribution. Many factors influence who has and who hasn’t enough
available food to eat, and this must be resolved before the deficiencies
in distribution can be corrected:

� Non-availability of birth control policies and education in birth
control for women in some countries is often hand-in-glove with
high population densities, with poverty, and with ownership of
available arable land. Cultural practices and religious beliefs in
these areas frequently oppose birth control education.

� Cultural or religious practices which have deemed that certain
foods are acceptable and others are unacceptable. Examples
abound: the Jewish or Muslim practice of refraining from eating
pork or the Hindu non-acceptance of beef; eating horse or dog
meat is a taboo in many cultures; and North Americans as well as
other cultures, have great difficulty in accepting insects as food.

� Crises such as natural disasters and warfare interfere with local or
regional distribution of food usually on a comparatively short-term
basis; and, by far the most important
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� Economic factors play an underlying role in food distribution. Price
and pricing policies for food determine what farmers grow and
what price customers must pay for food. Where there is poverty
even amid plenty, the poor cannot afford food. Where government
policy dictates a desire for export sales, farmers are moving to the
production of non-food cash crops at the expense of their indig-
enous crops. Crops for export (sugar, cotton, coffee, tobacco, etc.)
bring needed cash.

One trend that is growing rapidly is a desire among consumers of the
developing world for meat. Meat provides a unique and desired flavour
to otherwise bland vegetarian dishes and as economies of nations progress
their peoples want meat. Hulse (1999) reported anecdotally that meat
consumption in the past decade has grown by nearly 15% in Indian cities.

This desire for more meat products does raise some dilemmas. It does
throw into conflict meat-eaters against vegetarians. The consequences of
such conflict can be trivial or serious as different cultures or religions or
animal rights groups clash over the issue of meat eating or raising animals
for food.

The argument is often pushed further by the advocates of vegetarianism
when they argue:

� That large areas of land which could be used for cereals or grains
for people must be devoted to raising and feeding grazing animals;

� That only the wealthy can afford meat products since meat must
always be more expensive than cereals on a weight for weight
basis; and

� That a greater weight of grains suitable as food for people must
be fed to animals to produce a lesser weight yield of meat.

A shift in power to the food consumer from the primary producer as
the key element driving the food chain has unfolded in the past millen-
nium. The consumer has become a powerful driving force; food manu-
facturers and retailers alike have been motivated to cater to the whims
of the consumer.

Technology has played a major part in this power shift. Techniques
for preserving food have allowed an enormous variety of safe, nutritious
food to be available year round. Ingredient technology has allowed the
creation of myriad exciting flavors and textures. Advances in communi-
cation sciences, sensory technology, and consumer behavior have per-
mitted the development of powerful tools to attract customers and
consumers.
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The consequence of all this technology has given freedom to customers
and consumers in developed countries to choose from a wide variety of
fresh and processed foods all at a reasonable price. In addition, customers
and consumers alike have many options for places where they may
purchase their food or where they may eat their food. And each choice
of food, however it was prepared, or each eating location, represents or
was created by an advance in technology in food production, processing,
distribution, marketing or retailing, and advertising. The food consumer,
therefore, has become somewhat empowered.

But has this empowerment come with a price? There are developments
which might suggest that neither the customers nor the consumers are
really empowered but merely think they are getting what slick advertising
tells them they want or need so well researched are their buying habits
and motivations.

Has convenience gone too far? By catering to the whims of the customer
and the consumer, technology has developed products that permit the
cook, for one example, greater freedom from the drudgery of food
preparation. Many now eat out. Or they can buy semi-prepared foods
that simply require putting components together. Statistics show that fewer
meals are prepared, cooked, and eaten at home. In short, customers and
consumers require little or no knowledge about foods, their preparation,
storage, or safe handling or even, except in a general way, nutrition.
Indeed, Toops (2000), an editor of Food Processing, has stated in reference
to the U.S. situation, “… by 2001, most women aged 25-40 won’t know
how to use a conventional oven.”

What are the obvious trends? More meals will be eaten out; more home
meal replacements will be developed; more semi-prepared meals or
prepared meals will be purchased and assembled and reheated at home.
All in all, a victory for the food technologists and the food industry. But
this does not translate into better health, better knowledge of food
preparation, or safer handling of food. Indeed, malnutrition is being seen
in many developed countries because a growing percentage of the pop-
ulation is becoming overweight and subject to the diseases that the
overweight condition brings.

The growing acceptance – some have called it a love affair — of
technology has now seen the emergence of the technocrat as a part of a
ruling elite who base all decisions on appeals to their god, Science. If it
is good for science it is therefore, no must be, good for everybody. But
there is a chink in this belief and some opposition is developing toward
Big Science and food production. There is a growing fear that science
and scientists no longer exist for the public or in service for the public
but rather the public exists for the exaltation and magnification of science
and scientists.
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If the past millennium has shown anything it is that nothing is constant
but change itself. The changes that have occurred and problems that they
have begotten for the food microcosm will be discussed in the following
chapters. Maugham’s words which close this chapter should be kept in
mind because what has gone before will surely illuminate what is to come.

“That men do not learn very much from history is the most important
of all the lessons that history has to teach.”

Aldous Huxley

“Tradition is a guide and not a jailer.”

W. Somerset Maugham
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