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PREFACE

The Encyclopedia of Food and Culture is all about food: a single authoritative
source about the most essential element of daily life. Here you will find arti-
cles by food historians, anthropologists, chefs and bakers, nutritionists and di-
eticians, farmers, agronomists and horticulturists, food stylists, and specialists
in the culinary arts. In developing the Encyclopedia, the editors took special
care to make the content interesting and the organization useful for those
who want to learn about a particular topic, to make the text enjoyable for
those who simply want to explore the wide and wonderful world of food, and
to provide sufficient authority and depth for researchers. If this Encyclopedia
does not tell you everything you need to know about food, it will show you
where to find it.

The articles are arranged in alphabetical order, but the overall work was
conceived thematically to ensure treatment of all essential aspects of food (see
the Systematic Outline at the back of Volume 3). For example, the Encyclope-
dia covers staple foods, such as fruit, fish, meat, and vegetables; cooked and
processed foods; food production, storage, distribution, preparation, and pro-
cessing; and nutrition and constituents of food, such as fats, minerals, starch,
and sugar. You will also find articles on festivals and feasts and on major coun-
tries and regions of the world, on world religions and their food customs, and
on people who have been influential in food history. If a topic does not ap-
pear in the table of contents, look in the index; there will likely be several
mentions of the subject in different articles. In the Encyclopedia you will find
the topics you would normally expect in a book about food—such as bread
and cheese, cooking, and vitamins—but you will also find some surprises, as
in the articles on “Cannibalism,” “Pet Pigs of New Guinea,” “Seabirds and
Their Eggs,” “Disgust,” and “Poisoning,” as well as “Spam” and “How to
Read an Old (Handwritten) Recipe.” The Encyclopedia covers human history
from Stone Age nutrition to the future of food, and it reaches all around the
world—geographically and culturally—from Australian Aborigines and the
Inuit peoples to Pacific Ocean societies and the Inca empire; from the Japan-
ese tea ceremony to food as a weapon of war. Each article concludes with a
bibliography and cross-references pointing readers to topics of related inter-
est. The articles are generously illustrated with many rarely seen photographs,
line drawings, and old advertisements, and are supplemented by maps, tables,
and informative sidebars. Each volume contains a beautiful eight-page color
insert of images selected by Associate Editor William Woys Weaver.

Entries explore what constitutes food, how it is procured, where it orig-
inates, and what is in the foods we eat. You will find detailed accounts of the

xvii



production of food, including fishing, hunting and gathering, and types of
agriculture as they relate to ecological and environmental considerations, and
you will be introduced to some of the unusual foods that are consumed around
the world. You can also read about what is done to food once it is procured,
including preparation and processing, distribution, storage (such as ancient
and modern preservatives), food preparatory rituals (religious and secular),
and the science and technology underlying food processing (including the
chemistry and physics of food preparation and processing).

In a larger context, the Encyclopedia enables readers to trace the ways in
which food affects our lives both nutritionally and socially, across the bound-
aries of time and place, throughout many cultures and their traditions. The
articles cover the nutrition and biochemistry of food, food science, various
conditions and health disorders associated with food, dietetics, constituents
of food, the pharmacological effects of foods, and the physiology of eating,
digestion, and nutrition.

The editors are aware, however, that people eat food and not nutrition.
For most of us, food customs and preferences are influenced by social deter-
minants that are deeply rooted in cultural values and historic traditions. The
next time you eat, ask yourself, Why this food and not some other? What
does this food reveal about me socially, culturally, and physiologically? Where
did its ingredients come from? Why were these ingredients and not others
included in the food? Does it contain any additives I should know about? As
even a casual reader will note, the food we eat does not begin and end on our
plates: how and when we eat, what we eat, and where and with whom we
eat—all these choices display a range of behaviors about food that define and
symbolize who we are. Hence, the Encyclopedia documents the act of eating
from the perspectives of cultural history, nutrition, ethnicity, religion, psy-
chology, anthropology, geography, economics, and aesthetics. Further, food-
related behaviors are considered for their symbolic and cultural meanings, as
in the entries about religion, holidays, table manners, social class, gender, sex-
uality, taboos, the arts, magic, and mythology.

In order to cover important cultural dimensions of food, the editors looked
for experts who could discuss ethnic and national traditions across multiple
disciplines and regions of the world and, where possible, provide an integra-
tive approach to the dietary traditions of a people, nation, or region. Entries
on countries with great food traditions that have had worldwide influence,
such as France, Italy, and China, give attention to the foods and typical diets
of the various regions of these countries, both historically and culturally, and
consider important social, religious, political, economic, migration, and envi-
ronmental factors.

The editors sought the contributions of authorities in a variety of fields
in order to consider food from many perspectives. For instance, a chef might
look at the artful arrangement of food on the plate or how it sears in a hot
pan or grill. But a nutritionist is more interested in how the nutrients in a
food may be affected by what the chef did to the food during preparation,
what kinds of fats were added to the searing pan, or what nutrients may have
been lost or altered during cooking. A food scientist may focus on the degree
to which the food was safer to eat after it was heated to such a high temper-
ature in the pan.

XVvill ENCYCLOPEDIA OF FOOD AND CULTURE



Authors were urged to try, within the limits of the allotted space, to write
as comprehensively about their topic as possible. For example, the entry for
chocolate covers the botany, history, and archaeology of cacao (chocolate
bean), the principal ingredient of chocolate, and gives detailed consideration
to how chocolate is produced and procured, stored, transported, and processed
into various forms to be used in foods like candy and confections. The au-
thor also covers chocolate’s cultural aspects, from its Mayan origin to its dif-
fusion to the royal courts of Europe, and explains the technical discoveries
that led to its commercialization and widespread availability.

The contributors give attention to the geographic origins of many foods
and include their diffusion around the world and through time. Food history
entries span the human evolutionary time scale, through prehistoric, ancient,
and more recent periods for well-known societies and civilizations. Contem-
porary topics include food politics, genetic engineering, water as a resource,
food supply and food shortages, advertising and marketing, the restaurant in-
dustry (including fast foods), and the commodification of various food tradi-
tions.

We believe that the Encyclopedia addresses a serious need for an integrated
information source that encourages a greater appreciation of food, its history,
and its ethnic diversity, while also explaining its nutritional significance. It is
by combining a wide range of perspectives—a collaborative effort of hundreds
of specialists—that this source can provide answers to many questions about
health, food policy, hunger, food studies, and the food industry, while at the
same time enhancing appreciation for the wonderful variety and history of
the foods we eat.

We hope that by providing an integrative approach to food, nutrition, and
culture over time and throughout the many regions of the world, this Ency-
clopedia will stimulate new insights about human evolution, adaptation, and
creativity, and a richer appreciation of the many meanings of food and cul-
ture in our everyday lives.

*

I want to acknowledge the enormous support and patience of my wife, Pauline,
the steadfast help of Jim Coleman, and the great inspiration provided by Ja-
cob, Rachael, Micah, Noah, and Megan. I also want to acknowledge the in-
valuable assistance of William Woys Weaver and the editorial board; the steady
support of Scribner Publisher Frank Menchaca and John Fitzpatrick; and the
outstanding efforts of Mark LaFlaur and the Scribner editorial staff, includ-
ing Kelly Baiseley and Georgia Maas, who got the job done. I am grateful to
Stephen Wagley and Karen Day, formerly of Scribners, for their help and ad-
vice in initiating the Encyclopedia.

Solomon H. Katz
Philadelphia, October 2002

ENCYCLOPEDIA OF FOOD AND CULTURE

Xix



ACCEPTANCE AND REJECTION. Foods vary
along a hedonic dimension, that is, in their ability to
evoke pleasure. A food’s hedonic value can differ signif-
icantly between individuals and among cultures. In
developed countries at least, pleasure is probably the
strongest determinant of diet. For most of us, most of
the time, a global emotional response to the taste of a
food determines whether it is consumed. Underlying this
seemingly simple decision is a remarkable range of emo-
tions—from blissful appreciation of haute cuisine to a
profound rejection elicited by feelings of disgust. As with
many other complex human behaviors, the development
of food likes and dislikes reflects the operation of mul-
tiple influences—genetic inheritance, maternal diet,
child raising practices, learning, cognition, and culture.
In fact, the development of food preferences may be an
ideal model of the interplay of these influences during
our life span.

Foods may be selected or rejected for a variety of
reasons, including their anticipated effects on health,
their perceived ethical or environmental appropriateness,
or practical considerations as price, availability, and con-
venience. However, it is our responses to the sensory
properties of a food—its odor, taste, flavor, and texture—
that provide the underlying basis of food acceptance. This
article will focus on some of the influences that shape he-
donic responses to foods, their flavors, and other sensory
qualities.

Tastes

Despite evidence of innate hedonic responses to basic
tastes, the vast majority of specific food likes and dislikes
are not predetermined—no one is born liking blue
cheese, for example. This is not to suggest that basic sen-
sory qualities are unimportant. On the contrary, relatively
fixed hedonic responses to sweet, salty, bitter, and umami
(glutamate taste) tastes, and almost certainly fat, are pre-
sent at or shortly after birth, and continue to exert an in-
fluence on food preferences. The strong affinity that
children show for very sweet foods, and the persistence
of the early development of liking for the taste of salt and
salty foods throughout life appear to be universal. A ma-
jority in many Western societies also choose a diet that
is high in fat.

However, innate responses do not account for the
broad range of food likes and dislikes that develop be-
yond infancy. For instance, humans and many other
mammals can detect bitterness at low levels and find it
unpalatable because it is a potential sign of toxicity. Yet,
while coffee and beer are typically rejected on first tast-
ing, they are ultimately the strongest contenders for be-
ing the global beverages. The pungency of spicy foods is
also initially rejected. Worldwide, though, chili is second
only to salt as a food spice. Thus, although innate influ-
ences are clearly important in food selection, these are
modified by our experience with foods (although both
physiological makeup and culture will partly determine
the extent to which experience is allowed to operate).
What is more important than our innate preferences is
the fact that we are predisposed to learn to like (and some-
times, dislike) foods. Some other preferences do appear
to be common across cultures whose diets are very dif-
terent. However, examples such as the widespread liking
for vanilla and chocolate flavor are likely to reflect some
degree of common experience.

Texture

Texture is a crucial criterion for sensory acceptance and
rejection. Certain textures do seem to be universally
liked, crispness, for example—perhaps through its asso-
ciation with freshness. Of course, to some extent, we will
always prefer textures that are compatible with our den-
tition, and thus we would not expect infants to like hard
foods. Foods that are difficult to manipulate in the
mouth—such as soggy foods—are commonly disliked, as
are foods that require excessive saliva and effort to swal-
low, such as dry, tough meat. While food texture is of-
ten cited as a reason for rejecting food, for example raw
oysters, it is likely that such preferences are also a func-
tion of our prior expectations for specific foods.

Color

Food color is also undoubtedly a strong influence on ac-
ceptability, but again this is likely to reflect prior expec-
tations. Whether we prefer white (U.S.) or yellow (U.K.)
butter depends on what we have eaten in the past. Some
colors have been thought to be inappropriate for food.
The color blue, for instance, has been suggested as a can-
didate for a universally inappropriate food color—after



all, very few foods are naturally blue. But recent market-
ing of brightly and “inappropriately” colored foods for
children tends to undermine this notion, since the chil-
dren appear receptive to unusual colors. Removing color
from common foods does reliably reduce liking for those
foods, perhaps by undermining our ability to identify
their flavor, thus making them seem less familiar.

Fear of the New

The fact that humans are omnivores creates a paradox.
On the one hand, we have access to a large range of po-
tential nutrients; conversely (in nature at least), we are
much more likely to be exposed to toxic substances. In
the first two to three years of our lives, we exist in a highly
protected environment, first in the context of breast or
bottle feeding, and then through parental food selection
and supervision. It is therefore adaptive for young infants
to accept a wide variety of foods as the risk of exposure
to potentially toxic nonfoods is low.

In later infancy, greater independence is typical, both
in terms of the wider variety of other people encountered
and also of the potential to come into contact with edi-
ble substances, which may be unsuitable for health or
other reasons, outside direct parental influence. At this
point, food neophobia often becomes apparent. Reluc-
tance to consume novel foods at this age is most obvi-
ously reflected in statements of “I don’t like it” to foods
that have never been tried. The rejection of unfamiliar
foods can now be seen as adaptive, given the wider risk
of ingestion of potentially toxic substances. Food neo-
phobia is found not just in humans, but also in a variety
of non-human species, including rats, dogs, birds, and
fish. Hence, it may be a universal safeguard against po-
tential toxics.

The trait of food neophobia has been investigated in
different age groups, as has the nature of the “fear” and
how it can be modified. Even in adults, there often re-
main strong vestiges of childhood neophobia. While
many welcome the chance to sample exotic foods or novel
flavors, others remain unable to even consider consump-
tion of foods beyond their usual repertoire.

Such reluctance is especially strong for foods of an-
imal origin (unfamiliar meats, dairy products, or eggs),
the same foods that elicit reactions of disgust, also
thought to be a protective mechanism. Why this food-
related personality trait varies so much among adults is
unclear, but it might reflect the breadth of experience
with different foods in childhood.

Interestingly, in both children and adults, food neo-
phobia appears to be mediated less by any conscious
awareness of the potential for danger, than by the much
more immediate fear that foods will taste unpleasant.
Consistent with this, willingness to try a novel food can
be increased by strategies that reduce this anxiety, in-
cluding providing information about the food’s flavor or
indicating that others have enjoyed it since. Highly neo-
phobic individuals are more likely to choose an unfamil-

iar food after they have seen others select it. Specific nu-
tritional information (such as the fact that a food is low
in fat) also encourages selection of novel foods, but only
for those for whom nutrition is important. In each case,
the net effect is to assure the taster that the food is ac-
ceptable in terms of flavor and perhaps safety. Neopho-
bia is a major issue for many parents concerned about the
narrow range of foods that their children are willing to
consume. A common strategy is to use one food as a re-
ward for eating another food—one that the adult wants
the child to eat. Unfortunately, these attempts frequently
fail because the relative value of the foods is quite ap-
parent. Rewarding the consumption of spinach by giving
ice cream presents a message simple enough for any
young child: ice cream is a good food (at least in terms
of taste), otherwise why use it as a reward; spinach is bad,
else why do I need to be rewarded for eating it? The un-
fortunate, if predictable, consequences of such strategies
are increased liking for the reward and a decrease in lik-
ing for the target food.

Learning to Like

What does reduce neophobia and encourage consump-
tion? In both children and adults, repeated exposure has
been found to lead to increased acceptability of novel
foods, with greater exposure producing greater liking.
For example, three- and four-year-old children have been
found to accept initially rejected cheese and fruits fol-
lowing ten exposures. It is possible that individuals who
receive repeated exposure to a wide variety of foods as
infants and children are least likely to be highly neopho-
bic as adults, although this has yet to be established. That
is, the more we experience different foods, the more we
are willing to experience different foods.

Exposure appears to be the one mechanism that is
necessary for liking to increase. With novel foods or fla-
vors, repeated consumption might lead to increased lik-
ing via a reduction in neophobia—effectively a relief from
the anxiety associated with novelty. It certainly produces
an increase in familiarity, an important aspect of chil-
dren’s likes and dislikes, and it has been recognized for
some time that sensations of recognition are in them-
selves positive. However, changes in liking for food in-
gredients or ingredient levels in already familiar foods
strongly suggest that exposure per se produces liking, and
thata food or flavor does not need to be completely novel.
There are many commonplace examples of this, includ-
ing the gradual increase in liking that accompanies chang-
ing from regular to low-fat milk or low-salt soup, or
reducing sugar in tea or coffee.

Although it is a necessary precondition, by itself, ex-
posure is insufficient to explain why we end up liking
some foods more than others. There appears to be a va-
riety of other processes that operate during repeated food
experiences, producing preferences for the diverse range
of food odors and flavors that we encounter. Whether
sniffed as aromas, or as characteristic flavor qualities in
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the mouth, food odors reliably inform us whether we have
previously experienced a food. Odors are thus most likely
to be the source of neophobic responses. However, there
is nothing intrinsic to the odor or flavor of any food that
means we will develop a strong like or dislike for it. Dur-
ing our early infancy (up to about three years old), we
appear to be neutral to most if not all odors, except for
those that also produce nasal irritation, such as ammo-
nia. In contrast to those for tastes, odor preferences are
almost certainly all learned, and rely upon our ability to
form associations with other liked qualities. Pairing a
novel flavor with a sweet taste, for example, reliably in-
creases subsequent liking for that flavor, even when the
sweetness is not present. This process, known as classi-
cal conditioning or associative learning, was first de-
scribed scientifically by Ivan Pavlov. He famously
demonstrated that the sound of a bell, previously associ-
ated with the presentation of food, would elicit gastric
secretions in his dogs. While the principles of Pavlovian
conditioning were developed using animal (especially rat)
models, they appear equally applicable to explaining as-
pects of human food likes and dislikes.

The universal high palatability of sweetness and fat
is a reflection of the ability of substances associated with
these qualities to provide energy to the body. Our bod-
ies find the provision of energy inherently rewarding.
Consequently, repeatedly pairing flavors with ingested
carbohydrates or fats produces increases in liking for as-
sociated flavors. Other postingestional consequences
have also been described, including enhanced liking for
flavors paired with the alerting effects of caffeine—a plau-
sible mechanism, together with the energy provided by
the sugar and milk fat sometimes added, for the enor-
mous popularity of coffee.

The effects of conditioning by positive association
and the absorption of energy-rich foods are broad enough
mechanisms to account for very many food likes. One
implication of this process and the body’s response to en-
ergy is that we end up showing a liking for foods that are
high in sugar and fat. Clearly, this has implications for
health. We may know that high-fat foods present us with
a risk in the long term, but what drives our behavior pri-
marily is the fact that we like the fat—it gives the food a
pleasant mouthfeel, it carries flavor well, and its provides
the body with energy. The body’s response is to promote
liking for flavor associated with the fat. Eventually, it is
not just the fat or sugar content that we find palatable,
but the specific flavor of the food as well.

Food dislikes may also result from Pavlovian condi-
tioning. Associating a characteristic food flavor with nau-
sea, as sometimes occurs with food poisoning or a
coincidental illness, will promote a rapid, often irre-
versible, “taste” aversion that actually seems to make the
flavor become unpleasant. The development of aversions
can be seen as highly adaptive—it makes sense to avoid
foods previously associated with gastric illness. Conse-
quently, the conditioned association tends to be very
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This sequence of pictures shows the reactions of babies from
four to ten hours old prior to experiencing food of any sort.
The left column shows their natural response to the sweetness
of sucrose placed on the tongue, while the right column shows
their response to the bitterness of quinine. Their facial expres-
sions resemble those of adults tested for the same responses.
PHOTO COURTESY OF DR. JACOB STEINER.

strong. In humans, taste aversions are typically both long
lasting and robust enough to persist even if it is known
that the food was not the source of the illness. As with
neophobic responses, meat seems to be a common target
when aversions do occur. An unfortunate consequence of
the nausea associated with cancer chemotherapy is the
development of taste aversions. Close to three-quarters
of children aged two to fifteen years old undergoing treat-
ment are reported to have at least one aversion. Taste
aversions are not common enough to account for the ma-
jority of our food dislikes, since they appear to occur in
only about 30 percent of people. However, they are a
powerful indicator of the role that consequences of food
ingestion can play in shaping our responses to a food’s
sensory qualities.

Odors are not the only sensory qualities in foods for
which preferences are shaped by learning. Our most
primitive sense is the detection of pain—unsurprisingly,



CRAVINGS FOR FooD

At some time, most of us have experienced a craving for
a specific food—something that we must have now, and
which we will go out of our way to obtain. It is almost
as if the body is insisting that we must have that food.
There is much anecdotal information about craving and
physiological needs, but less hard evidence for such spe-
cific appetites. It is clear that we get hungry and thirsty,
but does the body really crave particular nutrients?

The one incontrovertible specific hunger that hu-
mans possess is for sodium chloride, common salt. Salt
is metabolically essential and most of the time this need
is both met and exceeded through diet. Clinical studies
have demonstrated that in cases where the body is de-
pleted of salt, humans develop strong appetites for the
taste of salt, and its normal degree of palatability is in-
creased. The same is true in experiments in which vol-
unteers are fed low-salt diets—salty foods increase in
palatability. Hence, it appears that a change in the he-
donic value of the taste of salt is the mediator for in-
creased intake when depleted.

Beyond salt appetite, however, there is little strong
evidence that other specific appetites exist. There are re-
ports suggesting an association between pica (the con-
sumption of earth) and mineral (especially iron)
deficiency. This practice appears to be most prevalent
among pregnant women in poor rural communities. Preg-
nancy is well known to be associated with craving for
foods, but it is not clear whether such “normal” cravings
are related to metabolic needs.

The single most commonly craved food in Western
societies is chocolate. Although chocolate contains
phamacologically active compounds, there is no evi-
dence these compounds are what is craved. Instead, the
craving for chocolate is related to craving sweet foods
generally and to chocolate’s palatability, based on an op-
timal combination of sugar and fat. Chocolate craving is
more common among women, and hormonal influences
have been suggested as being important. The craving
shows a peak around the time of menstruation and is also
more common during pregnancy. While chocolate and
sweet food cravings do occur among males, cravings for
savory foods are more common.

A less extreme version of craving is the phenome-
non of “moreishness.” Again, wanting “just one more
bite” appears to reflect the high palatability of certain
foods, rather than a desire for any specific nutrient. Foods
described as moreish also tend to be consumed in small
amounts. Often their consumption is subject to a volun-
tary restraint determined by social mores; you may want
another slice of cake, another piece of chocolate, or an-
other potato chip, but will often hold back to avoid seem-

ing intemperate. Because of the typically small portion
sizes associated with moreish food, this may be an ex-
ample of the appetizer effect, which occurs when the ini-
tial consumption of palatable foods increases appetite for
further eating.

Explanations for craving, moreishness, and appetizer
effects have recently focused on the brain’s biochemistry,
in particular those functions mediated by opioid (mor-
phinelike) peptides. Interfering with the functioning of
this biochemical system using opioid blocking drugs
leads to reduced food consumption overall and also to
attenuation of appetizer effects, apparently because the
foods become less palatable. Conversely, it is possible
that increased opioid levels may induce cravings by mak-
ing foods more palatable. Such changes may occur in a
variety of circumstances—dieting, stress, exercise, alco-
hol consumption—all of which are known to influence
the brain’s opioid systems.

Cravings thus tell us little about the body’s nutri-
tional needs, beyond the fact that highly palatable foods
tend to be high in energy. Other evidence also points to
strategies to maximize energy intake. At least in Western
countries, given ample availability, we tend to consume
a diet that contains 35 to 40 percent fat, well in excess
of what we need to survive. Moreover, from early in-
fancy onwards, we will attempt to compensate for re-
ductions in calories at one meal with an increase at the
next.

In addition to energy intake, we seem predisposed,
as omnivores, to seek variety in our diet. As noted in the
section on sensory-specific satiety, this may be one way
of optimizing survival through ensuring adequate nutri-
ent intake. Classic studies on dietary self-selection were
carried out by Clara Davis in the 1920s and 1930s. She
allowed recently weaned infants access to a varied se-
lection of foods and found that they first tasted widely
and then developed preferences for a selection of these
foods. This research has been often misinterpreted to sug-
gest that the body has an innate wisdom, in that the foods
the infants selected represented a balanced nutrient in-
take. This was inevitable, however, given the range of
foods available.

This is not to say that mechanisms responsive to our
needs are not in operation. On the contrary, the palata-
bility of energy and sodium sources, the avoidance of
toxins through dislike of bitterness, the rapid formation
of aversions to foods associated with gastric illness, and
the maintenance of nutrient variety via sensory-specific
satiety, are all innate predispositions that modulate the
hedonic value of sensory properties of foods to help en-
sure survival.
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since pain avoidance is the simplest key to survival. How
then to explain the fact that at least a quarter of the
world’s population each day consume (and presumably
enjoy) a meal containing an extremely potent irritant,
capsaicin, which is present in chilies? Whatever the
source of our increasing preference for pungency in
foods, it must be a potent mechanism. Apart from the
warning signals for pain, our bodies possess a built-in re-
sponse to high levels of irritation. This defensive reflex,
as it is known, consists of increased blood flow to the
head, profuse sweating, tearing, and nasal discharge—
physiological changes that are thought to have evolved
as a means of rapidly eliminating toxins. Although fre-
quent consumers of spicy foods experience somewhat less
intense physiological responses and burn than infrequent
users, there is no doubt that the burning sensations are
actually part of the reason these foods are consumed, not
something to be tolerated for other reasons.

Both regular exposure, commencing during breast-
feeding, and postingestional energy conditioning are
likely to play a part in the development of liking for hot
foods, particularly in countries whose staple diet in-
cludes high levels of spiciness. To explain the recent
increase in liking for hot foods in Western countries,
though, a number of other interesting mechanisms have
also been proposed. These include the hypothesis that
the painful experience may activate the brain’s natural
opioid (morphinelike) biochemical systems, dampening
pain and producing a chili eater’s “high.” Alternatively,
it has been suggested that we derive pleasure from the
“thrill” of the benign but highly stimulating experience
of consuming hot foods.

Where Do Differences in Food Likes Come From?

If exposure, together with resultant learning processes,
can substantially explain food preference development,
what accounts for the differences in which foods we come
to like? Exposure to flavors is now known to begin even
prior to birth. Amniotic fluid, which comes into contact
with the taste and odor receptors in the mouth and nose
of the fetus, carries both taste and odor qualities. There
is good evidence that the maternal diet during pregnancy
can influence food preferences of the child following
birth. Thus, it has been shown that infants whose moth-
ers consumed carrot juice during pregnancy showed a
greater liking for carrot-flavored cereal at six months of
age than did a control group of children whose mothers
consumed only water. Following birth, a wide range of
flavors derived from the maternal diet is carried in breast
milk, and this also influences an infant’s later food pref-
erences, including greater acceptance of novel flavors. In
other words, the variety of a mother’s diet can promote
a varied set of food preferences in the infant. As a result,
breast-fed babies are more likely to develop preferences
following exposure to novel foods as infants. Whether this
reflects early exposure to particular flavors, or a general
effect of previous maternal dietary variety, is uncertain.
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Social Influences

From childhood on, social interactions, whether within
the family or with other groups, provide the context
within which the majority of food experiences occur, and
hence by which learning of food likes is facilitated. The
pleasure associated with such interactions—the convivi-
ality of a meal shared with friends, for example—may rep-
resent just as positive a conditioning stimulus for a new
food flavor as sweetness. Thus, it may be that our esti-
mation of the food at a restaurant has as much to do with
the social environment as it does with the chef’s skills. In
children, pairing foods with the presence of friends, a
liked celebrity, or attention by adults all increase liking
for those foods, no doubt reflecting the positive hedonic
value of each of these groups to the child.

This process is strongly evident in the relative im-
pact of different social interactions on the food prefer-
ences of children. Surprisingly, despite the enormous
opportunities in a family for exposing children to the
foods eaten by the parents, parental preferences are poor
predictors of child food preferences; in fact, they are no
better predictors than the preferences of other adults.
This suggests that the extent to which these sets of pref-
erences are related has more to do with the wider cul-
ture than with any specific food habits within the family.
A child’s food likes and dislikes are much more likely to
be associated with those of peers, especially specific
friends, than those of its parents. Peers may also be as ef-
fective as families at helping to overcome neophobia,
since the food choices of both friends or well-known
adults strongly influence a child’s food choices. The ul-
timate impact of social facilitation of food choice is that
the liking eventually becomes internalized. That is, foods
chosen because others do so become liked for their own
sensory properties.

The Cultural Context

Dietary differences between cultures are almost always
more pronounced than individual differences within a
culture. The relatively limited amount of research that
has been conducted on cross-cultural perceptions of sen-
sory qualities finds fewer differences than are needed to
explain the often markedly different preferences for
foods. More plausibly, it is likely that differences in pref-
erences reflect experiences with different foods. In addi-
tion to facilitating liking through exposure and the action
of social influences, cultures act to define what substances
are considered foods.

Foods that are unfamiliar to a culture may initially
be seen as entirely unsuitable for consumption, while cer-
tain flavors may be regarded as inappropriate for specific
foods. For example, bean paste is often used as a sweet
filling in Japanese cakes, whereas in many Western coun-
tries, beans are expected to inhabit savory, not sweet,
products. Again, porridge is either sweet or savory, de-
pending on your heritage. In other cases, because of dif-
ferent histories of exposure, a preferred flavor in one



culture may be perceived as unpleasant in another. The
odor and flavor of lamb and mutton are highly liked in
the West but rejected in the many parts of Asia that do
not have the history of consuming sheep meat. Foods
may of course be the subject of religious or cultural
taboos, or even not be defined as food at all. In Western
countries, we are unlikely to ever develop a taste for dog
meat or snake blood.

"The notion of culturally specific flavor principles has
been proposed as a way of categorizing cultural differ-
ences in cuisines. Flavor principles are unique combina-
tions of specific ingredients used in a variety of foods
within a culture. This combination provides a character-
istic flavor that foods within the culture share, and iden-
tifies them as originating from that culture. For example,
a characteristic combination of ingredients in Japanese
cooking is soy sauce, mirin (sweet rice wine) and dashi (a
stock made from flakes of the bonito fish, which is high
in umami taste). While Korea is geographically close to
Japan, its flavor principle could not be less similar, with
the intense flavors of garlic, chili, sesame, and soy dom-
inating many dishes. Flavor principles not only define the
national cuisine, they also perform a social role by act-
ing as an expression of the individuality of the culture.

Flavor principles may help to provide a solution to
the “omnivore’s paradox” and the consequent neophobic
response that novelty can elicit, thus limiting the foods
available for consumption within a culture. A familiar fla-
vor can provide a safe context for new foods, thus maxi-
mizing the breadth of the diet. On the individual level,
recent findings suggest that a familiar sauce could in-
crease the willingness of children to consume a novel
food. A characteristic combination of flavorings may also
provide variety and interest in diets dominated by bland
staples such as corn or rice. Although a flavor principle
might contain only a small set of characteristic season-
ings, these can be combined in different ways. Moreover,
what may appear to be a single ingredient or spice to an
outsider may in fact have many subtle variations. Differ-
ent chili varieties, for instance, vary considerably in the
flavor and degree of heat that they impart to foods.

Increasingly, the food industry operates in a global
setting. This is likely to mean that those foods that are
purchased in your local supermarket are, or soon will be,
also available on the other side of the world, perhaps
within a culture whose cuisine is vastly different from
your own. Whether this means that national flavor prin-
ciples will ultimately be diluted or replaced is uncertain.
Some evidence suggests they will not. Japanese urban
populations have, for many years, enjoyed wide access to
foods from other parts of the world, particularly Europe
and the United States. Yet, while rice consumption has
fallen and red meat and dairy food consumption has in-
creased in recent years, there is little evidence that more
traditional foods are disappearing. Moreover, Western
food companies wishing to export to those cultures whose
cuisines are substantially different are learning that in-

corporating aspects of the flavor principles of those cul-
tures is essential for producing acceptable foods.

Food Choice: The Broader Context

Although a food’s sensory properties may substantially
determine what we like, they are only part of why we
choose a particular food on a particular occasion. The
determinants of our diet include factors that are both in-
ternal and external to the individual. Food choices are in-
fluenced by appetite, which in turn reflects when and
what we last ate, and our overall state of physical and psy-
chological health. In some extreme cases, these internal
influences can render eating itself a pathological process,
as in disorders such as anorexia and bulimia nervosa. Even
in nonpathological circumstances, though, choosing a
high-fat or -carbohydrate food may have more to do with
our mood than anything else.

Liking is also heavily dependent on context. At its
simplest level, cultural practices will determine whether
or not we eat cooked meat or toast for breakfast. The ex-
tent to which either of these foods is acceptable will de-
pend considerably on time of day. The same food can also
vary in acceptability depending on where we experience
it. Due to the influence of prior expectations, the same
meal served in a restaurant is likely to be judged as more
acceptable than if it is served in a student cafeteria.

Clearly, also, the reason why we first choose a food
must be based on factors other than direct experience of,
and therefore liking for, the sensory properties of the
food. Food manufacturers and marketers rely on adver-
tising and labeling to create a positive image for prod-
ucts, and attempt to create high (but not unrealistic)
expectations for the product’s sensory properties. If the
food meets those expectations following purchase, then
the consumer is likely to try the product again. Repeat
consumption and the consequent associative and post-
ingestive processes will then act to promote increased lik-
ing for the product.

See also Anorexia, Bulimia; Appetite; Aversion to Food,
Disgust; Sensation and the Senses; Taboos.
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ADDITIVES. Food additives are regulated sub-
stances and therefore defined in law. Unfortunately, de-
finitions vary among jurisdictions. A typical definition
of a food additive may be: a substance the use of which
in a food causes it to become a part of that food or to al-
ter the characteristics of that food. A list of exceptions
(Table 1) often follows because such a definition is vague
and can include many substances not normally regarded
as additives. Regulations are then required that control
which additives can be added to which foods, and at what
levels they can be added to those foods in which they are
permitted.

In the U.S. Code of Federal Regulations, Title 21—
Food and Drugs (21CFR170.3), the following definition
appears: “Food additives includes all substances not ex-
empted by section 201(s) of the act, the intended use of
which results or may reasonably be expected to result, di-
rectly or indirectly, either in their becoming a compo-

nent of food or otherwise affecting the characteristics of
food.”

The European Union (1994) defined a food additive
as “any substance not normally consumed as a food in it-
self and not normally used as a characteristic ingredient
of food whether or not it has nutritive value, the inten-
tional addition of which to food for a technological
purpose in the manufacture, processing, preparation,
treatment, packaging, transport or storage of such food
results, or may be reasonably expected to result, in it or
its by-products becoming directly or indirectly a compo-
nent of such foods.”

The Codex Alimentarius Commission (a joint Food
and Agriculture Organization of the United Nations
[FAO] and World Health Organization [WHO] organi-
zation established to develop uniformity of food stan-
dards for international trade) has defined a food additive
as “any substance not normally consumed as a food by
itself and not normally used as a typical ingredient of the
food, whether or not it has nutritive value, the intentional
addition of which to food for a technological (including
organoleptic) purpose in the manufacture, processing,
preparation, treatment, packing, packaging, transport or
holding of such food results, or may be reasonably ex-
pected to result, (directly or indirectly) in it or its by-
products becoming a component of or otherwise affecting
the characteristics of such foods. The term does not
include contaminants or substances added to food for
maintaining or improving nutritional qualities” (Codex
Alimentarius Commission, 1999).

In the Canadian Regulations, Part B, Food, Division
1, General, B.01.001, p. 16, of the Canadian Food and
Drugs Act (Amendments 1999), “food additive” is defined
as “any substance the use of which results, or may rea-
sonably be expected to result, in it or its by-products be-
coming a part of or affecting the characteristics of a food,
but does not include (a) any nutritive material thatis used,
recognized, or commonly sold as an article or ingredient
of food, (b) vitamins, mineral nutrients and amino acids,



EXCEPTIONS OFTEN DECLARED BY
(GOVERNMENTS TO THE DEFINITION
OF A “FOOD ADDITIVE”

Exceptions to Definition of Food Additive

¢ Flavoring preparations such as spices, natural ex-
tractives, oleoresins, essential oils, and seasonings

e Nutrients such as amino acids, vitamins, and min-
eral supplements, some of which may be regu-
lated as to levels permitted in foods

e Any nutritive substance (that is, food ingredient)
sold as an article of food or as an ingredient

¢ Certain permitted agricultural chemicals (used in
growing plants) and drugs (administered to ani-
mals)

¢ Packaging materials and their components

other than thosse listed in the tables to Division 16,
(c) spices, seasonings, flavouring preparations, essential
oils, oleoresins and natural extractives, (d) agricultural
chemicals, other than those listed in the tables to Divi-
sion 16, (e) food packaging materials and components
thereof, and (f) drugs recommended for administration
to animals that may be consumed as food.”

These definitions differ in their specificity, and ex-
ceptions to the definitions vary from country to country
and trading bloc to trading bloc. These differences can
be a source of confusion in the mind of the public re-
garding what food additives are, as well as a source of
nontariff trade barriers between countries.

In the United States, there are two categories of ex-
emptions to the definition (Food Additives Amendment
1958): prior-sanctioned items and GRAS (generally rec-
ognized as safe) items [21CFR170.3 (k, |, n, and 0)]. The
former category was sanctioned by existing legislation
(prior to September 6, 1958) as outlined in the Federal
Food, Drug, and Cosmetic Act, the Poultry Products In-
spection Act, and the Meat Inspection Act. GRAS sub-
stances, so declared based on opinions of experts and an
extensive history of use, are listed in forty-two categories
and include salt, alcoholic beverages, cheeses, baked
goods (mixes, flours, ready-to-bake products), condi-
ments, fats and oils, and so forth. They can very loosely
be described as the “ingredients” usually found in reci-
pes. Also exempted are thirty-two categories of GRAS
food chemicals, which can broadly be classed as process-
ing aids.

In the Directive of the European Communities the
exceptions to the definition are: processing aids (which

are further defined); agricultural chemicals used in con-
formity to European Community rules; flavorings as de-
fined by Council Directive; and substances added to foods
as nutrients.

Indirect (Unintentional) and Direct Additives

and “Carry-Over”

In addition to the definition of “additive” itself, there are
also definitions of direct and indirect (unintentional) ad-
ditives, and the principle of carry-over. Direct additives
are added directly to foods for a specific aesthetic or tech-
nological purpose. They are usually declared on labels.
Indirect additives become part of the food usually in trace
amounts that are harmless to consumers and are present
because of packaging, storage, processing, or handling.
These are also referred to as unintentional additives.
Their presence in foods results from the principle of
“carry-over,” that is, they are permitted agricultural
chemicals used on farm products or accepted drugs and
nutrients fed to animals. Such agricultural chemicals,
even when used according to good husbandry practices,
may end up in the food supply, or additives used as a
component in ingredients may turn up in trace amounts
in finished food products. Such substances are permitted
only if the substance was permitted in the raw material
or ingredient initially; the amount in the raw material
does not exceed the maximum amount so permitted in
the raw material or ingredient; and the amount carried
over into the food does not exceed that expected by good
manufacturing practice [see, for example, Codex Stan

192-1995 (Rev.2-1999) p. 3, Section 4].

History of Food Additives

Substances have been added to foods to achieve some de-
sirable characteristic in a finished food product for many
hundreds, if not thousands, of years. For example, salt
has been used to preserve hams as well as some hard
sausages and salted cod; to flavor foods; and to control
the fermentation of a variety of vegetables such as sauer-
kraut and sauerriiben (fermented rutabagas), and fish
products (for example, rollmops, Bismarck herring, fish
sauce, Malaysian nuoc-mam, shrimp paste, belacan, and an-
chovies). Historically bakers used fats to “shorten,” that
is, lubricate, dough for certain baking products. In these
two examples, salt and certain fats have been used as pro-
cessing aids.

Spices, herbs, and some vegetables were added to
foods to develop unique and pleasing flavors, and in some
cases to enhance or preserve foods. For example, Hart-
ley, in Food in England (1985, p. 563), describes claims
made by cider processors that straw mats (processing aids)
used to separate layers of apples in presses for cider mak-
ing produced the best cider because of the minerals drawn
up by the straw from the soil. There are many kinds of
leavening agents used in baking: yeast, sourdough starter
cultures, baking soda and an acid (for example, soured
milk) for soda breads, or commercially prepared baking
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powder which contains the previous two agents (plus oth-
ers) together in one mix. Salts of sulfurous acid (sulfites)
are used to control the fermentation of grape musts and
were also used by fraudulent butchers to give a fresher,
brighter appearance to ground meats.

Prior to the development of food science and before
the establishment of a rigorous system of food inspec-
tions, food manufacturers and food retailers often took
advantage of this lack of good analytical methods for food
products by mixing adulterants into foods to deceive the
consumers. Elisa Maria Rundell in her book, A4 New Sys-
tem of Domestic Cookery, describes a procedure (1828,
p- 336) to determine whether bread has been adulterated
with whiting or chalk, commenting that this type of adul-
teration was common practice.

A. H. Hassall (1817-1894), an early food analyst, de-
termined (ca.1850) that much of the coffee sold in Eng-
land had, as “additives,” chicory, roasted wheat, burnt
sugar for coloring matter, beans, and potato flour. An
earlier chemist, Fredrick Accum (1769-1838), started one
of the first training centers in practical (analytical) chem-
istry in England and reported such fraudulent practices
as mustard adulterated with radish seed; vinegar sophis-
ticated with sulfuric acid; cream enhanced with rice pow-
der and arrowroot; cayenne pepper adulterated with red
lead; and confectionery colored with vermilion (mercuric
sulfide) (see also Skuse, c. 1900). The work of Accum,
but primarily that of Hassall, led directly to the passing
of food legislation preventing the adulteration of foods
and drink in the U.K. (Farrer, 1996, 1997).

Traditionally, innocent additives have been added to
foods. Cooking skills passed on from mothers to daugh-
ters and often to be found in some of today’s older cook-
books taught the use of unripe apples (or apple skins) to
assist the gelling of fruit jams; lemon juice added for acid-
ification of foods; and Hart’s horn (deer antler) shavings
used for gelation. Today, the active components of these
natural ingredients, pectin in the apples, citric acid in the
lemons, and gelatin in the antlers are well-recognized
food additives.

In many people’s minds, however, food additives are
considered to be a suspicious, comparatively modern in-
vention created in large part by food manufacturers to
cheapen products and hoodwink the public.

In earlier times, there was some truth to this suspi-
cion. Today, this is far from the truth. There was, and
is, an absolute need for improved processing aids to sat-
isfy the demands by consumers for attractive, tasty, safe
food products of uniformly high quality as well as for new
products.

In the United States, individual states were the first
to develop food legislation and a system of food inspec-
tion. In terms of federal legislation, the Federal Food and
Drugs Act of 1906, popularly known as the Pure Food

Law, for prevention of adulteration of foodstuffs, was
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In Skuse’s Complete Confectioner (10th ed.), published
ca. 1900, the author found it necessary to list poison-
ous colors that confectioners should avoid. Among
those he listed are chrome yellow (lead chromate), sul-
fate of arsenic, red lead, and copper sulfate. Skuse
noted that he “knows sugar boilers who are very par-
tial to use a little chrome yellow for stripes.”

* %k 3k
Marketing people and retailers often defend adding
color and flavor to processed foods. Only safe, attrac-
tive, nutritious, and flavorful food can be marketed
successfully and therefore only such foods will be pur-
chased by consumers. It is only these foods that are
ultimately consumed. Good nutrition can be main-
tained within the population only if attractive, whole-
some foods are presented.

* %k 3k
Chicory, considered an adulterant in ground coffee, is
also used as a coffee-substitute beverage in its own
right and is often added to some coffees to give a
richer, stronger, roasted flavor to the final beverage.

passed, and came into force on January 1, 1907. It dealt
largely with adulteration and misbranding of foods.

The Need for Additives

Using such natural products as apple skins or lemon juice
as food processing aids causes problems in large-scale
manufacturing situations. First, the desired active ingre-
dients in natural products are not consistent in quality,
properties, versatility, or concentration in their natural
state. Furthermore, they may bring both undesirable fla-
vor attributes, associated with their source, to the finished
product, as well as microbiological contamination. For
example, using orange or lemon juice to acidify a food
inevitably brings the flavor of oranges or lemons, which
may not be desired in the finished product. It would be
the rare householder who would want to make her own
red color by crushing the dried insect used to make an
extract of cochineal for baking or candy making.

Consumers who shop for groceries only once a week
or even only once every two weeks still want their food
purchases to remain as fresh, wholesome, and safe as the
day they were purchased. The consumer’s demand for
manufactured, prepared foods that have a high uniform
quality with good shelf life characteristics and are as close
to the natural state as possible has been the major deter-
minant for an increase in the use of additives. Additives
preserve color and flavor as well as maintaining safety and
nutritive value throughout both processing and the prod-
uct’s shelf life.



NEED FOR FOOD ADDITIVES
IN MANUFACTURING

Quality Characteristics in Processed Foods
Demanded by Consumers that Require Use of
Additives in Manufacturing
¢ Uniformity of products sold by count, size, shape,
volume, or weight
e Desire for fresh, semiprepared foods “as fresh and
natural appearing as possible” with a safe, long
shelf life
e Replacement of nutrients lost or reduced in pro-
cessing as well as the addition of other health-
giving properties equivalent to the unprocessed
product
¢ Additions of special nutrients or other substances
for foods for consumers with special nutritional
needs
¢ Dietetic foods with same eating characteristics (fla-
vor, taste, color, texture, and mouth feel) as the
regular product
e Flavor, color, and texture (crispness, eye appeal,
or moistness) of unprocessed, natural product
e Unique characteristics such a spreadability at
room temperature, adherence, flow properties
¢ Enhancement of keeping qualities and organolep-
tic characteristics of processed foods for eating
enjoyment

The box above lists some quality characteristics con-
sumers prefer that require food additives to be added to
foods. For example, in dietetic foods (low-salt, low-fat,
low-sugar, or lactose-free foods), there must be some al-
ternative substance (an additive) to replace the taste im-
pact that salt provides, or to provide the mouth feel found
in full-fat foods, to replace the sweetness provided by
sugar, or to remove (along with the enzyme lactase) the
lactose inherent in milk products. Hence there was a need
for new additives that were either synthesized de novo,
extracted and purified from natural sources (these addi-
tives are termed “nature identical”), or modified chemi-
cally to provide unique properties not found with nature-
identical substances, for example, modified starches.
Some of these properties are resistance to heat and acetic
acid, constant viscosity in sauces during prolonged heat-
ing or without prolonged storage, special textures such
as creaminess or pulpy granularity, or pregelatinization
for “instant” rices. Thus, along with consumers’ desire
for a decreased use of additives there is also a need for
newer and more effective additives (Smith, 1993).
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Classification and Functions of Additives

Additives perform a specific and necessary aesthetic or
functional role in foods. If they did not have a purpose,
no government would have considered allowing them.
Many additives have several different functions depend-
ing on the foods they are added to. In addition to their
flavoring and nutritive properties, some herbs, spices,
vegetables, and vitamins added to foods have other func-
tional properties as processing aids. For example, vitamin
C (ascorbic acid) and vitamin E (tocopherols) are both
excellent antioxidants and are used to remove oxygen and
prevent oxidation, thus extending the shelf life of many
food products. Garlic has long been used for its antimi-
crobial properties. Thyme and oregano contain thymol,
which has a wide spectrum of antimicrobial effectiveness
(Beuchat and Golden, 1989).

The only practical way to classify additives is by the
purpose for which they are added to foods. The table pre-
sents one classification of additives with some typical ex-
amples within each classification and examples of foods
in which they may be found.

Colors. Colors are either water soluble or oil soluble (see
Carriers, extractants, and solvents) and are designed for
specific application in aqueous or oily foods. There are
three categories of colors: natural or nature-identical, syn-
thetic, and inorganic. Natural or nature-identical colors
(colors extracted from natural products or synthesized to
resemble their natural counterpart) have two disadvan-
tages. They are frequently mixtures and are, in general,
not as stable in foods as are the synthetic colorants. Many
change color with the acidity or alkalinity of the food they
are added to; many are susceptible to breakdown by oxi-
dation and heat. Synthetic colors are preferred colorants
in foods, but questions of their safety have arisen in the
past and hence there is widely differing acceptance of their
use in many foods by different countries. Inorganic col-
orants are very stable but have a limited use in foods such
as sugars, jams, and confectionery.

In most instances, colorants are permitted according
to “good manufacturing practices,” that is, governments,
working closely with food manufacturers and with the ad-
vice of experts, have established minimal, acceptable lev-
els of usage in practice.

Enzymes. Enzymes are biological catalysts that can
break down specific materials (substrates) into simpler
components or cause changes in the substrate’s structure.
Carbohydrases break down complex sugars (for example,
starches, cellulose, lactose, maltose, and so on) into sim-
pler sugars (saccharification). Lipases break down fats
into glycerol and fatty acids. Proteases break down pro-
teins into their constituent amino acids. Other enzymes
act as preservatives and scavenge oxygen that may be dis-
solved in plant tissues or in headspaces in packages and
remove it.
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TABLE 1

Classification of additives according to functions with examples and products they might be used in?

Function or category of additive

Typical examples of additive®

Products benefited by addition®

Coloring agents
Natural or nature-identical

Synthetic
Inorganic

Enzymes
Carbohydrases

Lipases

Proteinase

Preservation

Carriers or extractants

Sweeteners

Preservatives

Bleaching, maturing, and
dough conditioning agents

Anticaking agents

Emulsifying, gelling, stabilizing,
and thickening agents

Firming agents

Glazing and polishing agents

Buffering agents, pH adjusting
agents, acid reacting materials,
and water correcting agents

Sequestering agents

Starch modifying agents

Yeast foods

Annatto, carotenes, chlorophyll, cochineal, paprika,
turmeric, anthocyanins

Tartrazine, amaranth, allura red, sunset yellow

Titanium dioxide, iron oxide, silver metal, aluminum
metal

Amylase, cellulase, invertase, lactase, pullulanase,
pentosanase, glucose isomerase

Lipase

Bromelain, ficin, papain, pancreatin, pepsin,
protease, rennin

Catalase, glucose oxidase

Acetone, benzyl alcohol, carbon dioxide, ethyl
acetate, tributryrin, mono- and diglycerides,
hexane

Aspartame, mannitol, sorbitol, xylitol, isomalt,
sucralose, thaumatin

Acetic acid, ascorbic acid and salts, sodium and
potassium nitrates, sodium and potassium nitrites,
wood smoke, benzoic acid and salts, sulfurous acid
and salts, propionic acid and salts, sorbic acid and
salts, ascorbyl palmitate and stearate, BHA, BHT,
citric acid and salts, propyl gallate, tartaric acid

Ammonium persulfate, ascorbic acid, benzoyl
peroxide, chlorine and chlorine dioxide, sodium
sulfite, potassium iodate

Silicon dioxide, magnesium stearate, cellulose,
various calcium salts

Various plant and microbial gums and polysaccharides
and salts thereof, gelatin, pectin, acetylated
monoglycerides, lecithin, methyl cellulose, various
calcium and magnesium salts

Aluminum, calcium, and sodium salts of various acids,
for example, aluminum sulfate of calcium lactate

Various gums and waxes, for example, beeswax, gum
arabic, mineral oil, acetylated monoglycerides

Acetic acid and various salts, ammonium aluminum
sulfate, ammonium or calcium hydroxide, citric acid
and various salts, salts of phosphoric acid, cream of
tartar

EDTA and salts thereof, citric acid and its salts,
phosphoric acid and its salts

Hydrogen peroxide, nitric acid, peracetic acid, sodium
hydroxide, sulfuric acid

Ammonium, calcium, potassium and zinc salts of
various acids such as phosphoric, carbonic, and citric

Fruit jams, jellies, and marmalades; ice cream and ice cream
mixes, cheeses; pickles and relishes; butter; liqueurs and
cordials

Similar to above

Certain sugar products, jams; surface colorants of
confectionery products

Ale, beer, malt liquor, cider wine, bread, flour; mash, coffee
and tea extracts, fruit juice; liquid and soft-centered
confectionery; reduced-lactose products; bread, flour,
production of dextrins, maltose; ale, beer, bread,
fructose syrups

Dairy-based flavorings, cheeses, modified fats for dietetic
foods, bread, flour

Beer, malt liquor, bread, flour, cheeses, meat-tenderizing
preparations, precooked cereals, milk, animal and
vegetable hydrolysates, meat pickles

Oxygen scavengers used in egg products and dairy
products

Spice extracts; flavoring preparations; added to coffee and
tea for decaffeination; hops extraction, fats and oils seed
meals

Dietetic foods (low calorie), soft drinks, bakery products,
confectionery

Meat and meat products, cured meat and fish products,
fish and fish products, ale, beer, cider, malt liquor,
cheeses and cheese spreads, canned or frozen fruit and
vegetable products, fruit beverages, seafood products,
bread and baked goods, fats, oils, and so forth

Flour, whole wheat flour, bread, cake mixes, some dough
mixes

Salt, baking powder, and other dry mixes and powders

Used in a wide range of food products from alcoholic
beverages to milk and dairy products, fruit and
vegetable products, to meat and meat products and oils
and margarines

Canned fish and fish products, canned fruit and vegetable
products, pickles and relishes

Primarily confectionery products

Baking powder, cocoa products, cheeses, ice cream mixes,
alcoholic beverages, fruit and vegetable products

Pumping pickles, alcoholic beverages, canned seafood
(lobster, clams, sea snails, and so forth), dairy products,
meat and poultry products

Starch

Flour, bread, some alcoholic beverages, bacterial starter
cultures

Abbreviations: BHA, butylated hydroxyanisole; BHT, butylated hydroxytoluene; EDTA, ethylenediaminetetraacetic acid.

aln reading this table, it is important to recognize that regulations regarding food additives (1) vary from country to country, (2) vary both with the levels of use
permitted in foods and with the foods to which they may be added, and (3) are constantly being reviewed regarding their need and safety as new research
emerges and newer and better additives are developed (Smith, 1993). Information provided here should not be interpreted as indicating that any food
application is permissible in any specific country.

"The listing of examples of additives is not complete.
‘The listing of examples of products is not complete.
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Electron micrograph of a crystal of monosodium glutamate.
MSG is one of the most widely used additives in food, and
some people suffer reactions to it, especially a swollen liver,
which extends the stomach and creates the discomforting sen-
sation of having overeaten. CourTEsy OF PHOTO RESEARCHERS, INC.

Many enzymes are derived from natural sources, for
example, rennet from stomachs of calves, sheep, and
goats; bromelain and papain from pineapples and papaya,
respectively; ficin from latex of fig trees; pancreatin
from the pancreas of pigs and oxen. However, an ever-
growing number of enzymes are derived from microor-
ganisms such as Bacillus subtilis, various species of molds
especially Aspergillus varieties, and yeasts.

Carriers, extractants, and solvents. Carriers and ex-
tractants are used to extract flavoring compounds from
spices and herbs to produce oleoresins; soluble solids
from tea leaves; and coffee beans for the preparation of
soluble drinks and for the selective extraction of caffeine
in decaffeinated coffees; preparing hop extracts for beers;
and extraction of cocoa powder. They are also used to
extract fats and oils from oil seeds (defatting) and to dis-
solve oil-soluble dyes and flavorings, thereby serving as
carriers to be added to other foods.

Sweeteners. There are two types of sweeteners: caloric
sweeteners that provide minimal calories (usually only 1
or 2 calories) based on their sweetening power compared
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to that of sucrose, the sweetener they are replacing, and
noncaloric sweeteners, which provide no calories. In U.S.
regulations, caloric sweeteners as defined here are re-
ferred to as “non-nutritive sweeteners” and further de-
fined as “substances having less than 2 percent of the
caloric value of sucrose per equivalent unit of sweeten-
ing capacity.”

Preservatives. A wide variety of additives are used for
preventing or delaying spoilage and are closely restricted
in respect to the foods they can be used with and the lev-
els at which they can be used. Some preservatives, such as
acetic acid, wood smoke, ascorbic and erythorbic acids,
lecithin (component of egg yolk and soybeans), citric acid,
and tartaric acid, are generally permitted according to
good manufacturing practice. However, sulfurous acid and
its salts (sulfites) can cause serious problems in some asth-
matics and regulations permit only low levels to be used.
Nitrite and nitrate salts, used in meat curing, have been
determined to be potential sources of cancer-causing
agents and only minimal levels are permitted to be used.

Bleaching, maturing, and dough conditioning agents.
These agents are used for whitening flour and improv-
ing (maturing and conditioning) flour’s baking charac-
teristics in the many varieties of bakery products.

Anticaking agents. These agents reduce the tendency
of granulated products (dry mixes, dried egg powders,
salt, and so forth) to stick together and help them keep
their free-flowing properties.

Emulsifying, gelling, stabilizing, and thickening agents.
Emulsifying agents are used in the formation of stable
oil-and-water or oil-and-vinegar mixtures. Gelling, sta-
bilizing, and thickening agents form soft gelled struc-
tures, thicken suspensions of particulate foods and
prevent their separating, and provide mouth feel as bulk-
ing agents in low-calorie foods. They are also used to
prevent or slow crystallization (staling) in foods.

Firming agents. These agents prevent or inhibit the
softening of processed fruits and vegetables, especially
during the process of canning in which they receive a se-
vere heat treatment.

Glazing and polishing agents. 'These agents put a pro-
tective surface or coating or polish on a food, particularly
confectionery products but also some vegetables and fruits.

pH-Adjusting, acid-reacting, and water-correcting
agents. These agents maintain the acid-alkali balance
(that is, pH) of foods at a desired level. Many delicate
products such as artichokes must be acidified in order to
be thermally processed (canned) with a less severe heat
process because the usual high temperatures used for can-
ning vegetables would destroy their shape and texture.
Acids are also required to release carbon dioxide from
leavening agents.

Sequestering agents. These agents act as sponges to
gather or reduce in concentration any trace metal ions
(especially copper and iron) that might, for example, pro-
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mote oxidation or otherwise cause spoilage in foods.
They improve the quality, color, and stability of canned
products.

Starch-modifying agents. These agents can be used
only to modify the properties of starch for its use in mixes,
sauces, and custards.

Yeast foods. As their name suggests, these agents are
used in fermentations with yeast and serve as a food for
the yeast in the preparation of the inoculum. An inocu-
lum is a highly concentrated suspension of yeast (or other
microorganisms) to be added to malt mashes for beer-
making or to bread doughs for leavening purposes or
wherever fermentation is desired.

Miscellaneous additives. Propellant gases for the dis-
pensing of foams or aerosol foods are also additives.

Regulation, Control, and Safety of Food Additives
Countries with well-developed food manufacturing in-
dustries have food legislation and associated regulations
governing the use of food additives. In trade, where reg-
ulations between countries may differ, countries may al-
low conditional entry (where safety is not a concern)
requiring relabeling of an offending product or specify
compliance to Codex Alimentarius Commission stan-
dards before permitting importation.

The process for revoking approval or modifying the
conditions of approval of existing food additives or for
approving new ones varies from country to country. As
problems of public health significance emerge that are
attributable to the use of an additive, that information is
assessed by panels of experts in the fields of epidemiol-
ogy and toxicology. Should questions of safety emerge
regarding the use of any prior approved additive, an
evaluation must be made of the risk/benefit problems as-
sociated with continued use (Institute of Food Technol-
ogists, 1978). An excellent example of such a risk/benefit
assessment can be found in the continued use of nitrate/
nitrite salts in cured meat products. Banning the use of
the salts in cured meats would most certainly expose the
consuming public to the greater danger of botulism poi-
soning. The absence of these salts would permit the
growth of CL botulinum in the cured meat and certainly
the associated development of the borulinum toxin. On
the other hand, these salts are also able under some cir-
cumstances to form nitroso-compounds, which are very
active carcinogens.

However, there are general principles to guide the
use of food additives and the assessment of new ones. No
food additive is permitted for use until its safety has been
assessed by expert panels of specialists. It is up to the pe-
titioner for use of an additive to supply toxicological data
to the government-appointed panel. Evaluations, based
on a generally accepted protocol, must be made of the
toxicological effect of the additive (Winter and Francis,
1997). Animal testing is required to determine levels of
toxicity which are then used to determine human toxicity
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GENERAL PRINCIPLES GUIDING
THE USE OF FOOD ADDITIVES

Requirement for Uses of Additive

¢ The additive must serve a useful purpose in prepar-
ing, processing, storage, and handling of the food

e The use of the food additive should not deceive,
mislead, or defraud the consumer

¢ The use of the additive should not pose a health
hazard either to the general population or to any
special segment within the population

levels, but if the additive is substantially the same as the
natural prior sanctioned or GRAS product, animal test-
ing may not be required.

Toxicity data that are submitted for evaluation are
based on assessment of exposure; such data must also
determine the level of exposure. This will be influenced
by the level used in foods (which is kept to the mini-
mum level to produce the desired effect) and the level
that remains in the food after processing. Other factors
affecting the dose level are the age and gender of the
consumer eating the food; the physical state of that in-
dividual (that is, pregnant, lactating, convalescent, with
reduced immune system, with allergies, with special diet
requirements, and so on); frequency of eating the food
to which the additive is added; and the composition of
the rest of the diet, which can have a protective effect
on the toxicity.

Prior sanctioned additives are regularly reviewed for
safety. Submissions for the approval of new additives may
take several years and cost many hundreds of thousands
of dollars to the petitioner. Such submissions are not un-
dertaken lightly. The consumer’s demand for innovative
foods with new properties and enhanced safety will cer-
tainly see the food industry develop more and function-
ally better additives that are safe.

See also Adulteration of Food; Codex Alimentarius; Con-
sumer Protests; Food, Composition of; Food Safety;
International Agencies; Toxins, Unnatural, and Food

Safety.
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ADULTERATION OF FOOD. “Adulteration” is
a legal term meaning that a food product fails to meet
federal or state standards. Adulteration usually refers to
noncompliance with health or safety standards as deter-
mined, in the United States, by the Food and Drug
Administration (FDA) and the U.S. Department of Agri-
culture (USDA).

Definition of Adulterated Food

The Federal Food, Drug, and Cosmetic (FD&C) Act
(1938) provides that food is “adulterated” if it meets any
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one of the following criteria: (1) it bears or contains any
“poisonous or deleterious substance” which may render
it injurious to health; (2) it bears or contains any added
poisonous or added deleterious substance (other than a
pesticide residue, food additive, color additive, or new an-
imal drug, which are covered by separate provisions) that
is unsafe; (3) its container is composed, in whole or in
part, of any poisonous or deleterious substance which
may render the contents injurious to health; or (4) it bears
or contains a pesticide chemical residue that is unsafe.
(Note: The Environmental Protection Agency [EPA] es-
tablishes tolerances for pesticide residues in foods, which
are enforced by the FDA.)

Food also meets the definition of adulteration if:
(5) it is, or it bears or contains, an unsafe food additive;
(6) it is, or it bears or contains, an unsafe new animal
drug; (7) it is, or it bears or contains, an unsafe color ad-
ditive; (8) it consists, in whole or in part, of “any filthy,
putrid, or decomposed substance” or is otherwise unfit
for food; or (9) it has been prepared, packed, or held un-
der unsanitary conditions (insect, rodent, or bird infesta-
tion) whereby it may have become contaminated with
filth or rendered injurious to health.

Further, food is considered adulterated if: (10) it has
been irradiated and the irradiation processing was not
done in conformity with a regulation permitting irradia-
tion of the food in question (Note: FDA has approved
irradiation of a number of foods, including refrigerated
or frozen uncooked meat, fresh or frozen uncooked poul-
try, and seeds for sprouting [21 C.F.R. Part 179].); (11)
it contains a dietary ingredient that presents a significant
or unreasonable risk of illness or injury under the condi-
tions of use recommended in labeling (for example, foods
or dietary supplements containing aristolochic acids,
which have been linked to kidney failure, have been
banned.); (12) a valuable constituent has been omitted in
whole or in part or replaced with another substance; dam-
age or inferiority has been concealed in any manner; or
a substance has been added to increase the product’s bulk
or weight, reduce its quality or strength, or make it ap-
pear of greater value than it is (this is “economic adul-
teration”); or (13) it is offered for import into the United
States and is a food that has previously been refused ad-
mission, unless the person reoffering the food establishes
that it is in compliance with U.S. law [21 U.S.C. § 342].

The Federal Meat Inspection Act and the Poultry

Products Inspection Act contain similar provisions for
meat and poultry products. [21 U.S.C. §§ 453(g), 601(m).

Poisonous or Deleterious Substances

Generally, if a food contains a poisonous or deleterious
substance that may render it injurious to health, it is adul-
terated. For example, apple cider contaminated with E.
coli O157:H7 and Brie cheese contaminated with Listeria
monocytogenes are adulterated. There are two exceptions
to this general rule. First, if the poisonous substance is
inherent or naturally occurring and its quantity in the

ENCYCLOPEDIA OF FOOD AND CULTURE



food does not ordinarily render it injurious to health, the
food will not be considered adulterated. Thus, a food that
contains a natural toxin at very low levels that would not
ordinarily be harmful (for instance, small amounts of
amygdalin in apricot kernels) is not adulterated.

Second, if the poisonous or deleterious substance is
unavoidable and is within an established tolerance, reg-
ulatory limit, or action level, the food will not be deemed
to be adulterated. Tolerances and regulatory limits are
thresholds above which a food will be considered adul-
terated. They are binding on FDA, the food industry, and
the courts. Action levels are limits at or above which FDA
may regard food as adulterated. They are not binding on
FDA. FDA has established numerous action levels (for
example, one part per million methyl mercury in fish),
which are set forth in its booklet Action Levels for Poison-
ous or Deleterious Substances in Human Food and Animal
Feed.

If a food contains a poisonous substance in excess of
a tolerance, regulatory limit, or action level, mixing it
with “clean” food to reduce the level of contamination is
not allowed. The deliberate mixing of adulterated food
with good food renders the finished product adulterated
(FDA, Compliance Policy Guide [CPG § 555.200]).

Filth and Foreign Matter

Filth and extraneous material include any objectionable
substances in foods, such as foreign matter (for example,
glass, metal, plastic, wood, stones, sand, cigarette butts),
undesirable parts of the raw plant material (such as stems,
pits in pitted olives, pieces of shell in canned oysters),
and filth (namely, mold, rot, insect and rodent parts, exc-
reta, decomposition). Under a strict reading of the
FD&C Act, any amount of filth in a food would render
it adulterated. FDA regulations, however, authorize the
agency to issue Defect Action Levels (DALSs) for natural,
unavoidable defects that at low levels do not pose a hu-
man health hazard [21 C.F.R. § 110.110]. These DALs
are advisory only; they do not have the force of law and
do not bind FDA. DALs are set forth in FDA’s Com-
pliance Policy Guides and are compiled in the FDA and
Center for Food Safety and Applied Nutrition (CFSAN) De-
fect Action Level Handbook.

In most cases, DALs are food-specific and defect-
specific. For example, the DAL for insect fragments in
peanut butter is an average of thirty or more insect frag-
ments per 100 grams (g) [CPG § 570.300]. In the case of
hard or sharp foreign objects, the DAL, which is based
on the size of the object and the likelihood it will pose a
risk of choking or injury, applies to all foods (see CPG
§ 555.425).

Economic Adulteration

A food is adulterated if it omits a valuable constituent or
substitutes another substance, in whole or in part, for a
valuable constituent (for instance, olive oil diluted with
tea tree oil); conceals damage or inferiority in any man-
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ner (such as fresh fruit with food coloring on its surface
to conceal defects); or any substance has been added to
it or packed with it to increase its bulk or weight, reduce
its quality or strength, or make it appear bigger or of
greater value than it is (for example, scallops to which
water has been added to make them heavier).

Microbiological Contamination and Adulteration
The fact that a food is contaminated with pathogens
(harmful microorganisms such as bacteria, viruses, or
protozoa) may, or may not, render it adulterated. Gen-
erally, for ready-to-eat foods, the presence of pathogens
will render the food adulterated. For example, the pres-
ence of Salmonella on fresh fruits or vegetables or in
ready-to-eat meat or poultry products (such as luncheon
meats) will render those products adulterated.

For meat and poultry products, which are regulated
by USDA, the rules are more complicated. Ready-to-eat
meat and poultry products contaminated with pathogens,
such as Salmonella or Listeria monocytogenes, are adulter-
ated. (Note that hotdogs are considered ready-to-eat
products.) For raw meat or poultry products, the pres-
ence of pathogens will not always render a product adul-
terated (because raw meat and poultry products are
intended to be cooked, and proper cooking should kill
pathogens). Raw poultry contaminated with Salmonella is
not adulterated. However, USDA’s Food Safety and In-
spection Service (FSIS) has ruled that raw meat or poul-
try products contaminated with E. coi O157:H7 are
adulterated. This is because normal cooking methods may
not reduce E. coli O157:H7 below infectious levels. E. coli
O157:H7 is the only pathogen that is considered an adul-

terant when present in raw meat or poultry products.

Enforcement Actions against Adulterated Food

If a food is adulterated, FDA and FSIS have a broad
array of enforcement tools. These include seizing and con-
demming the product, detaining imported product, enjoin-
ing persons from manufacturing or distributing the
product, or requesting a recall of the product. Enforce-
ment action is usually preceded by a Warning Letter from
FDA to the manufacturer or distributor of the adulter-
ated product. In the case of an adulterated meat or poul-
try product, FSIS has certain additional powers. FSIS
may suspend or withdraw federal inspection of an official
establishment. Without federal inspection, an establish-
ment may not produce or process meat or poultry prod-
ucts, and therefore must cease operations. With the
exception of infant formula, neither FDA nor FSIS has
the authority to require a company to recall an adulter-
ated food product. However, the ability to generate
negative publicity gives them considerable powers of per-
suasion.

State regulators generally have similar enforcement
tools at their disposal to prevent the manufacture and dis-
tribution of adulterated food. In addition, many states
have the authority to immediately embargo adulterated
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food and to impose civil fines. Federal agencies often will
coordinate with state or local authorities to remove un-
safe food from the market as quickly as possible.

See also Additives; Botulism; Food, Safety; Genetic Engi-
neering; Government Agencies, U.S.; Herbicides; In-
spection; Microbiology; Microorganisms; Pesticides;
Poultry; Toxins, Unnatural, and Food Safety; Water:
Safety of Water.
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ADVERTISING OF FOOD. The word “advertis-
ing” is derived from the French avertissement, a giving
notice or announcement. An advertisement is informa-
tion that is publicly communicated through mass com-
munication. The business of advertising is an aspect of
commerce that is an integrated part of industrialized and
affluent societies that can afford to purchase goods. Ad-
vertising brings notice to a wide range of consumer prod-
ucts, including food, a major consumer of advertising. In
the United States in the 1990s, food and beverages
together formed the most heavily advertised type of
product: approximately 40 to 50 percent of television
commercials are for food products, amounting to be-
tween ten and fifteen commercials every hour. Advertis-
ing takes place at a number of levels in the food marketing
chain. Advertisements—ads in the United States and ad-
verts in Britain—may be issued by manufacturers indi-
vidually or as a group, by a marketing board representing
a generic product, and by wholesalers, retailers, and dis-
tributors.

Although advertising has a long history, modern ad-
vertising began with the invention of printing in the six-
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teenth century. Early advertisements for foods, which
were presented alongside those for books, medicines,
cures, and remedies, tended to be for foods and drinks
that were at first consumed by the upper classes. English
weeklies first reported coffee in 1652, chocolate in 1657,
and tea in 1658. The widespread expansion of print
advertising did not take place until the eighteenth and
nineteenth centuries. Its spread was stimulated and en-
couraged by changing and developing trade patterns, es-
pecially the rail network and the improvement of roads.
Improved means of transportation allowed for the ex-
pansion of extended regional and national trade networks.
As the production of goods increased, they had to be
more efficiently and effectively distributed and marketed.
As much of the early advertising was contained in print
media, the spread of literacy, together with the steep rise
in the development of newspapers and magazines, espe-
cially after 1850, stimulated its development. It is in the
last hundred years that advertising has developed into a
major industry. So important has it become that it is cen-
tral to the production of general communications and
provides the economic basis that enables them to exist.
It is also central to the development and existence of
many products.

Functions of Advertising

Advertising has a number of functions. It is used to launch
new food products. The advertising campaign for Nes-
café instant coffee granules in the 1950s allowed it to gain
a foothold in a market that had strong competition from
other brands such as Maxwell House, “America’s favorite
coffee.” It is used to extend the sale of products that are
already established in the marketplace. In 1956 the ad-
vertising campaign for the biscuit Snack, manufactured
by Cadbury, caused an immediate increase in sales. Al-
though its initial impact was not maintained, sales re-
mained higher than the earlier unadvertised level for a
year or so, even when there was almost no advertising
support given to it. Advertising is used to promote the
growth of a product. A marketing campaign for Callard
& Bowser Butterscotch in 1959 and 1960 caused its con-
sumption to expand by around 20 percent. Advertising
also created a continued demand for a product when the
original need to consume it had become redundant due
to changing social and economic conditions. Bovril, fluid
beef, was developed in the 1870s as a convalescence food
and was later used as an energy food on expeditions and
during sporting events. With higher incomes, better eat-
ing, changing drinking habits (for example, the increased
consumption of coffee over tea, and the popularity of car-
bonated, or “fizzy,” drinks), and the availability of new
drinks, the original rationale for the consumption of
Bovril had declined by the post—=World War II years. An
advertising campaign was introduced to remove the idea
that it was an old-fashioned drink and to suggest that it
was a “contemporary” one. Advertising has been used to
slow down the decline in the consumption of a product.
When milk consumption was falling in the postwar pe-
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riod in Britain, especially in the mid-1950s, the National
Milk Publicity Campaign succeeded in slowing down the
rate of decline and in introducing new outlets that served
to stimulate consumption.

Costs of Advertising

Large sums of money are spent on food advertising.
In Great Britain in 1999 the top food advertiser was
Mars, a confectionery firm, which spent $99,488,921
(£63,629,000) on its advertising; the second, spending
$82,966,590 (£53,062,000), was Kelloggs (GB), followed
by the supermarket chain J. Sainsbury with $76,846,990
(£49,151,000). The top brand was McDonald’s fast-food
restaurants, which spent $66,260,524 (£42,379,000).
Other highly advertised brands include the other
fast-food  restaurants, Kentucky Fried Chicken
$19,279,797 (£12,331,000) and Burger King $17,604,550
(£11,259,000). Among the high food advertisers were
supermarkets that promoted both their stores and their
branded products. Sainsbury’s was the top supermarket
brand ($45,528,848, or £29,118,000) followed by Tesco
(828,564,912, or £18,286,000), then Asda ($25,034,171,
or £16,010,000).

As these figures suggest, not all foodstuffs are ad-
vertised to the same extent. In Britain in 1999, highly ad-
vertised foods include cereal products, confectionery, ice
cream, potato crisps, snacks and nuts, margarine, low-
fat spreads, and cheese. By comparison, small sums are
spent on herbs and spices, excluding pepper and curry.
Advertising-to-sales ratios vary greatly between products.
For herbs and spices and fresh vegetables the figure may
be as low as 0.06 percent and 0.07 percent respectively.
Many foods had less than a 1 percent ratio. Intensive ad-
vertising at 11.31 percent was noted for cereals. Gener-
ally, advertising of food products shows a lower
percentage of expenditure than that of other products,
including alcoholic drinks and tobacco.

Advertising Media

Food is advertised through a number of channels. As new
technologies have become available, the opportunities for
advertising have broadened. A number of these are es-
pecially important. Newspapers and magazines have long
been a significant vehicle for advertising. Newspapers in
Britain published advertisements in the seventeenth cen-
tury, and, as the provincial press expanded, greater op-
portunities became available for food advertising. In the
later nineteenth century, magazines increasingly started
to carry advertisements: In the United States in the 1930s,
some 20 percent of products advertised in the major print
advertising media of women’s and domestic magazines
were for food and drink products. When radio networks
were established (in 1926 and 1927 in the United States),
they used advertising to bring in revenue. Food and drink
manufacturers sponsored programs and also advertised
their products in short “commercial breaks.” In the 1950s
television introduced a further medium that owes its ef-
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fectiveness to the wide range of means that can be used
to promote a product: moving pictures, sound (voice and
music), and the written word. In the late twentieth cen-
tury the introduction and extended use of the World
Wide Web and e-commerce had an enormous initial
growth. In the United Kingdom, growth rates for online
marketing since the mid-1990s have been consistently
well in excess of 100 percent, year after year. Internet ad-
vertising is undertaken through a number of means. In
the year 2000, the majority (81 percent) of advertising
took place through banners, and small numbers through
sponsorship (9 percent), classified advertisements (7 per-
cent), and other means (3 percent). Internet advertising
includes sites from manufacturers, product manufactur-
ing boards, supermarkets (which allow for online shop-
ping and home delivery), and food enthusiast sites (for
example, for British products in the United States).

Other media have provided further means of adver-
tising food. Billboards and hoardings were first used for
this purpose in Britain in the 1890s and are found over
a wide geographical area. Light displays in cities, such as
those for the carbonated drink Irn-Bru in Glasgow and
Coca-Cola in London, have presented advertisements as
visual images within central cityscapes. Buses and elec-
tric cars (especially since the 1890s in the United States)
have carried advertising, usually on their sides or rear.
Manufacturers advertise their products on their distrib-
ution vans; some also have special promotional vehicles
that they use in campaigns where they take their prod-
uct to public places or special shows to advertise it. Spon-
sorship of major public popular and sporting events is
undertaken by a number of manufacturers. Flora mar-
garine, made from sunflower oil, which is high in essen-
tial polyunsaturates, has been the sponsor of the London
marathon in the late 1990s; the Bell’s open golf champi-
onship is sponsored by Bell’s, the whiskey manufacturer.

Advertising and promotion of foods is undertaken
within the retail industry. Fancy displays draw attention
to one or a range of products. In Britain, displays from
the 1860s included decorative tins with hinged lids de-
veloped by the biscuit manufacturer Huntley and Palmers
of Reading. As self-service supermarkets developed,
largely after World War II, products could be displayed
to draw special attention to them. Three-dimensional dis-
plays promoted a single product or a range, and tended
to be developed by manufacturers. Supermarkets some-
times hold special testing events where customers can
sample a product, thereby encouraging them to buy it.
Food is also sold in special promotional packets, some-
times at a “special introductory price” or a “special pro-
motional price.” These may hold a sample of the product
that can be packaged in a way that reflects the packaging
on the regular-sized product.

A range of ephemeral material is distributed to food
wholesalers and retailers by manufacturers and others in-
volved in processing and distribution. Some of this, in-
cluding calendars, pens, and pads of headed note paper,
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is intended to remind the consumer of the product on a
daily basis.

Coupons, which allow the consumer to receive a dis-
count on the product when they present one to a retailer,
are found in a range of print media, especially newspa-
pers and magazines.

The medium that is used to advertise a product is
selected for its appropriateness to that product, the na-
ture and scope of the advertising campaign, and its de-
sired target audience. Each medium has its own values
and qualities. When television started to become widely
adopted in Britain in the mid-1950s, Bird’s Eye decided
to use this new medium to advertise its frozen food prod-
ucts. The company was aware that families with televi-
sions were more likely to be interested in new ideas such
as Bird’s Eye’s products. At that time it was recognized
that there was a potentially large market for frozen food,
which was a relatively new phenomenon. In the 1920s
daily newspapers were best suited to advertise foods and
other products that were bought on a regular basis. Mag-
azines that were to be read by a particular social class or
group carried advertisements for foods and other prod-
ucts that would likely be consumed by them.

Advertising Targets

Much food advertising is targeted at women, the main
buyers of food in the household. As children are recog-
nized as important persuaders in that process and as they
may accompany their mothers to buy the family food, ad-
vertising is also targeted at them. Recent studies of food
advertising in South Africa show the need of advertisers
to monitor social changes because food advertising, like
advertising in general, reflects social and cultural trends,
values, and attitudes. Cultural differences are also re-
flected in advertising. Chinese television advertisements
tend to signify family values, tradition, and technology,
whereas themes in American advertisements tend to sym-
bolize the importance of enjoyment, cost savings, and in-
dividualism. With the emergence of global culture,
specific values such as global cosmopolitanism and
modernity (often symbolized by the hamburger) will be

spread around the world.

Food advertising reflects changing food tastes, diet,
and dietary habits. The extent of the references to nu-
trition, health claims, and weight loss has altered in ad-
vertisements in recent decades. Research has indicated
that in the United States from the 1960s to the 1980s
there was an increase in references to health and weight
loss in advertisements for hot and cold cereals, bread and
cake mixes, frozen and pre-prepared entrees, peanut but-
ter, canned and instant dry soup, and carbonated bever-
ages in a range of women’s magazines. There was a
significant rise in health claims in the 1980s, higher than
in the 1960s, and the percentage of diet claims that ap-
peared in food advertisements in the 1980s was signifi-
cantly higher than the percentage reported in the 1960s
and 1970s. At the same time, between 1960 and 1980,

18

there were substantial decreases in claims of quality, taste,
status, and consumer satisfaction. These may have re-
sulted from changes in women’s consumption and diet-
ing behavior and the increased demand for food that is
low in calories but high in nutrition. Concerns about in-
creasing prevalence of obesity in the United States and
campaigns against fast-food artificiality—both within the
United States and beyond—will likely influence food
advertising.

Brand Names

Central to the advertising of food is the promotion of
brand names and trade names that distinguish between
one manufacturer’s product and that of another. As the
survival of these names depends on advertising, some
brands and trade names have large advertising budgets
allocated to them so that they can maintain their status
as products and their place in the marketplace. Brands
and trade names arose in the nineteenth century as a re-
sponse to increased production and the need to efficiently
and effectively market products. Brand names started to
be promoted in the 1870s, after which their use spread
quickly. Significant increases were especially noted in the
early twentieth century. Even after they were rapidly
adopted, the extent of their use varied geographically and
throughout time. During World War II, when wide-
spread restrictions caused materials and food shortages,
brand names were abandoned in Europe and were re-
placed by utility products. They came into operation
again once peacetime conditions were restored. In some
cases this was not until well after all controls on food and
other raw products were lifted. Especially developed in
Western Europe, brand names were, however, prohib-
ited in Eastern Europe.

Brand names and trademarks are consciously devised
by manufacturers. They are based on existing names,
mainly personal names or words, or a combination of the
two; few have no recognizable origin. The most common
are word names that include personal names of manu-
facturers such as Nestlé (confectionery manufacturer) and
Campbell’s (the soup manufacturer), names of food-chain
stores (Safeway), and the names of food products such as
Mother’s Pride (bread). Arbitrary names include Saxa
table salt. Names often have an association with prestige
and a range of desirable attributes, such as quality (Am-
brosia rice pudding); wholesomeness (Eden Vale dairy
products, Just Juice tropical fruit juices, and Lean Cui-
sine low-calorie frozen foods); and nutritional value
(Marathon confectionery bars). Other names describe in-
gredients, as with Coca-Cola, a drink made from coca
leaves and cola nuts, and Bovril, a drink of concentrated
essence of beef.

Each brand name has a number of functions: it en-
sures consistency and quality; it has a personality that
makes the consumers identify with the product; it is a so-
cial and cultural marker that helps the consumers to iden-
tify who they are and the social group they belong to; it
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allows the consumers to gain esteem within their con-
sumer group. These values or aspects of them are re-
flected in advertising campaigns and advertisements.

Because of the importance of brands and trademarks
in identifying foods and other products, they have be-
come legally protected. The first protective legislation in
the United States was passed by Congress in 1870. It was
altered with different juridical rulings and received its fi-
nal codification in 1905. Legislation has also been intro-
duced throughout the world. In Britain it has included
the Trade Marks Act of 1938.

Food advertisements use a range of appeals to pro-
mote a product. Rational appeals tend to be used for
healthy foods. Emotional appeals, which are more likely
to be remembered, are used for a range of products that
includes fun products, or “sin foods,” such as candy or
desserts. Taste claims are especially important. Products
are compared with similar products in side-by-side tests
that point out the qualities their competition does not
have (for example, the “Pepsi challenge”); these tests dis-
tinguish the product from its competitors by the ways in
which it is beneficial to the consumer or puts the con-
sumer at an advantage over those who do not use the
product. Further, these tests suggest that the product is
like an advertised brand in some way; they refer to the
competition, state that the brand is at least as good as any
other in a set, and they use experts to endorse the qual-
ity, taste, or value of the product so that it is given a
heightened status. Nutritional claims are used particu-
larly in advertisements for foods that benefit health and
have health-giving qualities. Such claims may state that
a product is “low” or reduced in calories, that it is “cho-
lesterol-free” or has “reduced cholesterol”; food and
drinks may be “lite” to distinguish them from standard
foods. In the United States and some other countries,
there are regulations governing the allowable fat content
in foods billed as “low fat” and “reduced fat.”

Especially for branded foods, advertisements often
use slogans to help the consumer remember the product.
They link the product and its function. For many years,
the slogan for the Mars candy bar has suggested that it
gives the consumer energy to undertake a range of ac-
tivities throughout the day: “A Mars a day helps you work,
rest, and play.” The slogan “Bridge that gap with Cad-
bury’s Snack” suggested that the biscuit could be eaten
to fill in the gap between meals.

Celebrity Endorsements

Food advertisers use a range of figures who enjoy public
recognition to endorse or act as spokespeople for a prod-
uct and recommend it to the public. Especially after 1920
advertisers were aware of the relationship between pop-
ular culture idols and their audiences. Important early en-
dorsers included movie stars and popular entertainers.
The list was later extended to include television stars and
individuals from occupations such as politics, sports, the
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HEAR BURNS & ALLEN - ARTIE SHAW'S BAND - MONDAY EVENINGS - NBC

“And now, a word from our sponsor.” If radio stars George
Burns and Gracie Allen endorsed Spam, it had to be good.
(“Spam” has since become a derogatory term for another kind
of advertisement, in the form of unwanted e-mail.) Courtesy oF
THE ADVERTISING ARCHIVE LTD.

arts, and business. In an endorsement, an endorser makes
the product familiar to the public. It can be done in a
number of ways: explicitly (“I endorse the product”); im-
plicitly (“I use this product”); imperatively (“You should
use the product”); and copresently (where the endorser
appears with the product). In an endorsement, celebri-
ties transfer meaning from themselves (their values, sta-
tus, class, gender, age, personality, and lifestyle) to the
product, and through it, to the consumer. Through that
process, people consume a product that is associated with
the star and their star image. Celebrities are chosen to
represent values that are embodied in the product they
endorse. The comedian Bill Cosby endorsed the soft
drink Coca-Cola. Although there is a close relationship
between the star and the product, not all star and prod-
uct relations have successfully increased product sales.
John Houseman failed as an endorser for McDonald’s al-
though he had been successful in other endorsement
campaigns. Endorsements fail when they do not succeed
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in transferring meaning: the values between the celebrity
and the product are too wide for the meaning to move
between the endorser and the product.

Controls on Advertising

All food advertising is governed by a number of controls.
Some of these regulate advertising in general. Defama-
tory statements, false representations, offers to contract,
incitements to crime, contempt of court, breach of copy-
right, and infringement of trademarks are covered by leg-
islation that governs libel, deceit, contracts, crime, and
the infringements of rights. More specifically, in Britain
in the late nineteenth and early twentieth centuries, leg-
islation included the Indecent Advertisements Act of
1889 and the Advertisements Regulation Act of 1907,
which was amended in 1925. At a wider level, the gen-
eral law also affects all advertisements.

Codes of advertising have been issued as guidelines
to advertisers. In the United States from 1911, steps were
taken to provide codes of practice. Early codes were is-
sued by the Associated Advertising Clubs of the World.
Guidelines have also been expressed in a number of codes
such as the British Code of Advertising. The Code, issued
in 1979, embodies the principles that “all advertisements
should be legal, decent, honest and truthful”; “all adver-
tisements should be prepared with a sense of responsibil-
ity both to the consumer and to society”; and “all
advertisements should conform to the principles of fair
competition as generally accepted in business.” The codes
contain specific rules that govern food advertising, pack-
aging, and labeling of foodstuffs. They define how foods
can be described and the nature and scope of the nutri-
tional information presented on the packaging. Nutri-
tional information has become increasingly widespread in
the European Community and the United States. In
Britain, sections of the Customs and Excise Act 1952 pro-
hibit misdescription in advertisements of beer and spirits.
The Food and Drugs Act (as subsequently amended) con-
tains certain requirements as to advertising and labeling
of food. A number of regulations deal specifically with the
representation of food claims. Diet foods are particularly
regulated, for example in the 1970 British Labeling of
Food Regulations, which require that “where a claim is
made in an advertisement or on a label that any food is
an aid to slimming, it must be substantiated, and a state-
ment must be included that the food cannot aid slimming
except as part of a diet in which the total intake of calo-
ries is controlled, whether by calorie counting, low car-
bohydrate/high protein or other means.” Other aspects of
“slimming” that are regulated include diet plans, aids to
dieting, foods, appetite depressants, and weight-loss prod-
ucts in general. Parallel regulations and advertising codes
have also been introduced in other countries such as the
United States. In the 1980s in the United States, con-
sumer protection remained the major rationale for the
regulation of advertising. Other forces included new me-
dia technologies, issues of privacy and fairness, environ-
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mentalism, religion, changing economic conditions, the
deregulation movement, and foreign regulatory initiatives
made necessary by international trade agreements.

See also Anorexia, Bulimia; Food Marketing: Alternative
(Direct) Strategies; Food Politics: United States;
Marketing of Food; Naming of Food; Obesity.
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AFRICA.

This entry includes four subentries:
Central Africa

East Africa

North Africa

West Africa

CENTRAL AFRICA
Central Africa is broadly defined as the Congo River

basin, plus adjoining areas in equatorial Atlantic-coast
Africa. It comprises all (or parts) of Burundi, Cameroon,
Central African Republic, Chad, Congo (Brazzaville),
Congo (Kinshasa), Equatorial Guinea, Gabon, and
Rwanda. (The list varies from one authority to another.)
Where it meets Africa’s Northern and Southern regions
there are grassy savannas and veldts, at its juncture with
East Africa, mountain ranges and great lakes. Central
Africa’s dominant feature, however, is equatorial rain-
forest and numerous rivers and swamps.

Central African gastronomy is the least known of any
other similarly sized region, due partly to lack of docu-
mentation, as most Central African languages were not
written down until the colonial era of the eighteenth and
nineteenth centuries. Slaves, ivory, rubber, and minerals,
not the region’s cuisine, interested most non-Africans
(Europeans and Arabs) who went there.

The First Inhabitants

The equatorial forest of Central Africa has remained un-
changed by the cycles of global warming and cooling that,
over tens of thousands of years, have frozen Europe and
dried the Sahara. It is the home of the descendents of the
first human inhabitants of the region: the Mbut, Aka,
and Efe people of the Ituri forest, the Twa of the Lake
Kivu region, and related peoples. (Collectively these
groups are called “Pygmy,” a term that has fallen from
favor, yet no other collective appellation has emerged.)
When the forest people first arrived in Central Africa is
unknown. One of them, taken to Egypt by an expedition
that explored the area south of Egypt, is mentioned in
Egyptian texts from between 2255 to 2152 B.C.E.

Unmatched in their ability to survive in the forest,
the forest people live, for the most part, as they have for
millennia. Using bows and poison-tipped arrows, nets, or
spears—sometimes with the aid of Basenji dogs—the men
hunt everything from antelope and birds to elephants and
hippopotamuses. The women gather berries, fruits, in-
sects, leaves, mushrooms, nuts, and roots. T'o move from
campsite to campsite, they must have lightweight house-
hold goods. The most basic cooking methods are appro-
priate: roasting, smoking, and drying meats, and stewing
meats and vegetables. When they kill a large animal, it
is easier for them to move to the meat than vice-versa.
The Mbuti brew a beverage called “liko” from berries,
herbs, and kola nuts. A favorite sweet is wild honey.
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Fishermen on the shore of Lake Victoria near Nyamazugu. ©
PAUL ALMASY/CORBIS.

The Arrival of Agriculture and New Foods

Opver the past two millennia, because they have had in-
creasing contact with other Africans—trading with them
(exchanging forest products for agricultural foods and
manufactured goods) and partially adopting their lan-
guages and cultures—forest peoples also eat foods such
as the leaves and tubers of cassava (manioc, Manihot es-
culenta), rice, beans, peanuts, and tomatoes, from which
they prepare stews and sauces.

The “other Africans” are the present-day Kongo,
Mongo, Luba, Bwaka, Kwango, Lulua, Lunda, Kasai,
Douala, and related peoples (there are hundreds of Cen-
tral African ethnic groups). Collectively, they are called
Bantu speakers, as their languages are part of the Bantu
language group. (Bantu is a linguistic designation, not a
racial one, and can be misleading because many people
who speak Bantu languages are not related to the origi-
nal speakers.) Bantu speakers began migrating into Cen-
tral Africa from around the Nigeria-Cameroon border
approximately two to three thousand years ago.

Over the course of several centuries, the population
of Bantu speakers increased and they spread throughout
Central and Southern Africa because they did two things
that the original forest inhabitants did not: they worked
iron into tools and weapons (Central Africa completely
skipped the Bronze Age), and they obtained food from
agriculture and, to a lesser extent, domesticated animals.
(Diseases carried by Africa’s tsetse fly prevent keeping
livestock.) The forest people had lived in and with the
forest; the Bantu speakers turned forests into farms. How-
ever, food obtained by hunting and gathering remained
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(and continues to be) an important part of their diet. In
many Bantu languages, the words for “animal” and “meat”
come from the same root, attesting to the close associa-
tion of the two.
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Contributing to Bantu expansion were Asian food
crops that arrived in Africa at roughly the same time (circa
the first century C.E.): bananas, plantain, and tuber crops
such as yam and taro, which have been staple foods ever
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since. African varieties of millet, rice, sorghum, other yam
species, and okra were also cultivated. Agricultural pro-
duction of these high-yield crops enabled the Bantu
speakers to increase their population dramatically, and
they are now the overwhelming majority. More increases
in population, and further migrations, occurred after the
1500s, when crops from the Americas were introduced
to Africa: cassava, corn (maize), peanuts (groundnuts),
tomatoes, chili peppers, sweet potatoes, papaya, pineap-
ple, and avocado.

Central Africans have practiced swidden (slash-and-
burn) agriculture for centuries. Men clear the forest and
prepare the ground, but women do the rest of the work
on the “plantation” or “shamba” (cultivated fields): plant-
ing, weeding, and harvesting.

Not every crop grown in Africa has been imported,
but foreign crops have replaced many indigenous crops.
The American peanut (Arachis hypogaea) replaced the
Bambara groundnut (Vigna subterranea); Asian rice (Oryza
sativa) replaced African rice (Oryza glaberrima); the chili
pepper (Capsicum) replaced melegueta pepper (grains of
paradise, Aframomum melegueta); and onions and garlic
replaced various herbs and roots. Even the salt changed.
In the Central African interior, the only salt once widely
available came from various plants. It was obtained by
burning leaves or bark, soaking the ashes in water, and
evaporating the water in pans. Some cooks still use se/ in-
digéne (indigenous salt) or substitute baking soda to ap-
proximate its taste. Thus, foodways have not been static
throughout history, and the larder was stocked for con-
temporary Central African cuisine.

Stews and Starches

Stewing has probably been the most common cooking
method in Central Africa for centuries. Central African
kitchens are located apart from the living and sleeping
quarters. In each a large pot or cauldron for making stews
rests on three stones above a wood fire. These dishes are
usually simple, made with only a few ingredients. Stews
are usually thickened with African oil palm fruit or
crushed peanuts, but other thickeners are also used:
crushed seeds of Cucurbitaceae (gourds, melons, and
pumpkins), known by the West African name, egusi, and
called mbika in Central Africa; crushed seed kernels of
the mangue sauvage (wild mango) fruit (Irvingia gabonen-
sis), called odika, dika, or etima; and okra, which is called
ngumbo.

It is difficult to know whether to call these dishes
stews, soups, or sauces. Part of the confusion is that they
are eaten with a starchy staple dish. Many Africans be-
lieve that the only real meal is one that combines a stew
or sauce with a starch. In West Africa, fufu is boiled
pounded yam or plantain. In Central Africa the same
process, pounding with mortar and pestle (often made
from an entire tree trunk and limb), followed by boiling
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and vigorous stirring or steaming, is used to make simi-
lar starchy staples. The word fufu refers to a dish made
by boiling any sort of flour: maize, sorghum, millet, or
cassava. (Cassava flour is dried ground cassava tuber; tapi-
oca is the same thing.) These foods, called “dumplings”
or “porridges” by English speakers, are comparable to
East Africa’s ugali and Southern Africa’s nsima, or sadza.
Another fufu-like staple is prepared by soaking cassava
tubers in water for a few days, pounding them, then wrap-
ping the resulting pulp in leaves and steaming it. The
soaking and steaming breaks down poisonous cyanide
compounds in the tubers. The finished product is called
kwanga, chickwangue, bobolo, mboung or placali (usually
ball-shaped), or baton de manioc (manioc stick). Women
prepare kwanga in large batches to sell, ready-to-eat, in
the market. They make the flour-based dumplings and
porridges, as needed, in the home. These foods are heavy
and thick, much more so than mashed potatoes. Many
non-Africans do not like them at first, but they often
make the mistake of taking a bite of such starches with-
out sauce. Africans eat these bland starchy foods with a
stew or sauce, usually heavily seasoned. As with West
African fufu, a bite-sized piece of the kwanga (or some-
thing similar) is pulled off, dipped into the stew, then
eaten. Rice and European-style bread, especially French
baguettes, are also eaten with stew.

Greens

One distinguishing characteristic of Central African
cooking is the use of edible leaves, which Americans call
“greens.” Indeed, the greens of the southeastern United
States—collard greens, kale, and mustard greens—have
their roots in Africa. In French-speaking Central Africa
these are commonly called “feuilles” (leaves). It is hard
to overstate the amount and variety of greens consumed.
Oftentimes greens are the main ingredient in the daily
stew, cooked with only a little onion, hot pepper, meat,
fish, or oil for flavoring. Some of the greens consumed
in Central Africa are bitterleaf, cassava, okra, pumpkin,
sorrel, sweet potato, and taro. People cultivate greens and
gather them from the wild. Cassava leaves (“feuilles de
manioc”) are the most commonly farmed. In many trop-
ical areas of the world cassava is grown primarily for its
tubers, but Africans have a long tradition of eating both
the leaves and the tubers of this plant. Gnerum africanum,
called okok, koko, or eru, is a variety of greens that grows
wild. Before cooking, women pound greens in a mortar
and pestle, or roll them like giant cigars and use a sharp
knife to shred them finely. Saka-saka, or pondu, is a dish
made from cassava leaves, onion, and a bit of dried fish.
Saka-madesu is cassava leaves cooked with beans. Another
recipe, variations of which are found all over sub-Saha-
ran Africa, calls for greens to be cooked with tomato,
onion, and mashed peanuts. Other greens dishes are made
with tomato, onion, chili pepper, and fresh, salted, or
smoked fish, or even canned sardines. Greens and meat
are also often cooked together.
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CENTRAL AFRICAN CUISINE

Richard Francis Burton, the nineteenth-century traveler
and writer, is famous for his efforts to discover the
source of the Nile and his account of a visit to Mecca.
He could have been describing Central African cui-
sine when he described the food he encountered in
Bonny River, in present-day Nigeria, near the bound-
ary between Central Africa and West Africa . In the
first sentence, Burton gives the “Anglicé” (English)
names for African foods: “obeoka” = fowl; “nda” =
fish; “fufu” = mashed yam; “fula” = soup; and
“tomeneru” = tombo, or palm wine.

breakfast is served. It is a little dinner, ordinarily
consisting of obeoka, nda, fufu, fula and
tomeneru,—Anglicé, fowl, fish, mashed yam, soup
i.e. (the liquid in which stews have been boiled),
and tombo, or palm-wine the latter however, hard,
tasting like soapsuds, and very intoxicating. The
cooking is excellent, when English dishes are not
attempted. . . . Most of the dishes are boiled, and
copiously peppered with cayenne and green chili
pods to induce thirst. There are many savoury
messes of heterogeneous compounds, fish, fresh
and dried, oysters, clams, and cockles, poultry,
goat and deer, salt beef or ship’s pork, yams, plan-
tains and palm oil. Smoked shrimps are pounded
in a wooden pestle and mortar, with mashed yam
for consistency, and are put into the soup like
forcemeat balls.

A dinner similar to breakfast is eaten at 4 to
5 P.M. Soup and stews are the favorite ménu, and
mashed yam acts as a substitute for bread. It is also
made into a spoon by a deep impression of the
thumb, and thus it carries a thimblefull of soup with
every mouthful of yam. The evening is passed with
the aid of music, chatting with the women, and
playing with the children.

SOURCE: Richard F. Burton. Wanderings in West Africa. Vol. 2.
New York: Dover, 1991, p. 289.

Red Palm Oil

Another distinguishing characteristic of Central African
cuisine is the use of red palm oil, obtained from the fruit
of the African oil palm, Elaeis guineensis (not to be con-
fused with the clear oil pressed from the hard kernel).
Reddish and thick, it has a distinctive flavor for which
there is no substitute. Women make red palm oil, or palm
butter, at home by boiling and hand-squeezing fresh palm
nuts. The oily pulp is cooked with chicken, onion,
tomato, okra, garlic, or sorrel leaves, and chili pepper to
produce a stew called moambé or pouler nyembwe (also
gnemboue). Moambe is also made with other meats. This
is one of many Central African dishes related to West
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African counterparts, in this case the West African palm
oil chop, though the Central African versions tend to be
simpler and made with fewer ingredients. Outside of
Africa, canned palm soup base (also called sauce graine,
noix de palme, or cream of palm fruit) can be used.

Peanuts

Peanuts are roasted and eaten as snacks, but they are used
more interestingly in stews and sauces. The chicken-
groundnut stew—made from chicken, peanuts, tomato,
onion, and chili pepper—is common in Central Africa,
as it is throughout sub-Saharan Africa. Peanut sauces are
served with roasted meats or fried fish, or boiled yams,
sweet potatoes, or rice. Greens are cooked in groundnut
sauce; meat, fish, or fowl can be added to produce a va-
riety of stews.

As with red palm oil, there are similarities between
the ways peanuts are used in Central African and West
African cooking. West Africa’s groundnut chop is simi-
lar to the muamba nsusu (chicken soup) of the Kongo peo-
ple, though the Central African version—made with
chicken, onion, palm oil, tomato, ground peanuts, and
hot chili pepper—is the less elaborate of the two. It is
also the source of the peanut soups served in colonial
North America. Many Americans mistakenly believe that
peanuts are indigenous to Africa and were brought by
Africans to the United States. After all, an American name
for the peanut, “goober,” comes from its Kongo name,
“nguba.” Africans may have brought peanuts to North
America, but in fact they are indigenous to South Amer-
ica and were introduced to Africa in the early 1500s. (Dif-
fusionist historians, who posit that Africans sailed
between Africa and the Americas before Columbus, chal-
lenge this.) Africans quickly adopted the American peanut
because it resembles an indigenous African plant, the
Bambara groundnut. Like the American peanut, the seeds
(legumes) of the Bambara groundnut grow and ripen un-
derground. Africans used the Bambara groundnut in the
same way they use the peanut. For various reasons, farm-
ers and consumers preferred the American peanut, and
the Bambara groundnut is a nearly forgotten crop.

Banana Leaves

An interesting Central African cooking method is steam-
ing or grilling food wrapped in packets fashioned from
the leaves of banana trees or other plants. This is an old
cooking method, predating the use of iron, maybe even
clay cooking pots. It is very practical when camping or
traveling as it eliminates the need to carry pots, and the
leaves can also be used as plates and bowls.

Certain leaves are especially favored because they give
a particular flavor to food. Kwanga, for example, is wrapped
in leaf packets before its final steaming. Maboké (singular
liboké, also called ajomba or jomba)—leaf-wrapped packets
of meat or fish, with onion, tomato, maybe okra, seasoned
with lemon juice or hot chili pepper—are grilled over hot
coals or steamed in a pot. Crushed peanuts, or mbika, are
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DIFFUSIONISM: DID ANCIENT AFRICANS SAIL TO THE AMERICAS?

Who came to the Americas, and when, is a subject of
debate between scholars who believe that ancient peo-
ples, including Africans, sailed the world’s oceans to the
Americas, and others who say there is no evidence of
pre-Columbian contact between the Old World and the
New.

The traditional view is that Native Americans, after
migrating into North America from Asia (via Beringia)
tens of thousands of years ago, gradually spread south
and east, developing their civilizations without input
from the Old World until Christopher Columbus (or Leif
Erickson) sailed across the Atlantic in recent historical
times. Likewise, the traditional view holds that plants,
foods, and cultural artifacts of the Western Hemisphere
did not reach the Old World (and vice versa) until the
post-1492 era of European conquest.

The diffusionist view of history challenges traditional
scholarship. Diffusionist historians maintain that, in ad-
dition to the Asian incursion across Beringia, there were
many transoceanic contacts between the Old World and
the New, beginning in ancient times and continuing un-
til the era of Columbian exploration. Supporting the dif-
fusionist position is the life’s work of Thor Heyerdahl,
who proved that it is possible to sail great distances us-
ing ancient shipbuilding and navigational technology (in
1947 sailing from Peru to eastern Polynesia and in 1969
sailing from North Africa to Barbados on balsam rafts).

sometimes included in the packets. Filling the leaf pack-
ets with mashed beans (such as black-eyed peas) and
sautéed peppers, then steaming, produces koki (also called
ekoki or gateau de haricots).

Meat, Fish, and Fowl

Generally, people in Central Africa eat meat, fish, or fowl
whenever possible. Every village has domesticated chick-
ens (or guinea fowl) and goats. Wild game, viande de
brousse or bushmeat, is very common: antelope, birds, buf-
falo, crocodiles, fish, monkeys, pangolins, wild boars, and
many other species are hunted. Almost every type of
wildlife—from insects to primates—is hunted and eaten
in Africa, though individual ethnic groups have their own
traditions regarding what is edible and what is not. Some
will eat snake meat, for example, while others will not.
There are many traditional beliefs concerning who
should eat certain foods and who should not: for exam-
ple, a certain food may be reserved for men because it is
believed that women who eat it cannot become pregnant
or will suffer other ill effects. Women in the Odzala re-

ENCYCLOPEDIA OF FOOD AND CULTURE

Further support comes both from the existence of Old
World artifacts in the New World (and vice versa) that
evidently predate the Columbian era and from oral his-
tory. Opponents of diffusionism argue that because an-
cient peoples could have sailed across the ocean is no
proof that they actually did, that other evidence is either
coincidental, occurred after Columbus, or has not been
correctly dated, and that oral history is only myth. Com-
plicating the debate are charges of prejudice from both
sides.

As concerns Africa, diffusionist scholars believe that
Egyptians and Phoenicians sailed to the New World in
ancient times, as did Malians (of the former Sudanese Re-
public) in medieval times, observing that the design of
Mesoamerican pyramids is strikingly similar to those
found in Egypt and that Mesoamerican statues depict
African explorers. If regular trade relations between Africa
and the Americas are assumed, American plants such as
cassava, chili, maize, tomato, and tobacco may have
been known in Africa hundreds of years before they were
introduced by Europeans. Likewise, African foodways
may have been brought to the Americas before Colum-
bus. It has been a quarter century since the publication
of the important (though by no means only) work in this
field: They Came before Columbus by lvan Van Sertima.
More research and evidence are needed before this de-
bate can be resolved.

gion of the Congo Republic do not eat gorilla meat, fear-
ing that doing so would cause their husbands to become
as brutal as gorillas.

Killing a large animal means a feast for everyone.
Where there is no refrigeration, drying, salting, or smok-
ing meat or fish is used to preserve it. All sorts of bush-
meat—antelope, buffalo, crocodiles, hippopotamuses—as
well as fish, are preserved in this way. When meat is not
plentiful, a small amount is added to stews for flavor.

Beverages, Snacks, and Desserts

Bottled beer and soft drinks, sometimes unrefrigerated,
are available throughout Central Africa. Traditional bev-
erages include vin de palme (palm wine), self-fermented
palm tree sap. Beer is made from corn, millet, plantains,
and sorghum. Cassava, yam, or plantain porridges are
thinned with water to make breakfast beverages, weaning
foods for infants, and nutritious drinks for convalescents.
Coffee and tea are also popular beverages. Central Africans
are great snackers. Vendors selling hot beignets (French-
style doughnuts), fried plantain, grilled corn-on-the-cob,
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BUSHMEAT

“Bushmeat” (or, in French, viande de brousse) is wild
game, meat taken from wild animals of the African forest
or savannah, often called “the bush.” Bushmeat can come
from nearly any species of wildlife including antelope,
boar, buffalo, cane rat, chimpanzee, crocodile, elephant,
gorilla, hippopotamus, monkey, pangolin, and porcupine,
as well as various birds and reptiles. Each ethnic group
has its own traditions and taboos concerning which ani-
mals can be eaten and which cannot, but hunting wild
animals for meat (and other products) is an extremely old
tradition, predating the development of agriculture. Cer-
tain African peoples are herders and farmers, but in parts
of Africa afflicted with the tsetse fly or poor forest soil and
climate the food produced from domesticated animals
and plants may not be sufficient to replace what hunting
can provide.

Traditionally, hunting is a sign of manhood in much
of Africa, and it is considered “men’s work,” whereas
women are expected to tend the fields and care for chil-
dren. Also, as is the case with horsemeat in France, peo-
ple believe that certain types of bushmeat are especially
healthful or possess curative properties. Bushmeat is an
important protein source in the diet of rural people; when
they do not eat it, the money they earn from selling it is
a significant portion of their income.

Like loss of habitat and poaching animals only for
their hides or tusks (leaving the meat for vultures and
insects), hunting for bushmeat threatens African wild-

kola nuts, brochettes (shish kabobs), roasted peanuts, soft
drinks, and various fruits are seen on urban streets and
near bus and taxi stops and train depots.

Generally, the traditional Central African meal is not
followed by a dessert course. Sweet snacks include sugar
cane, fruits, and European-style candies.

Food and Eating Customs

Traditionally, women and girls do the cooking. Men and
guests eat apart from women and children. Oftentimes,
breakfast is leftovers from the prior evening, a snack is
eaten during the day, and a large meal is eaten in the
early afternoon. People have adopted the Western cus-
tom of three meals a day, with certain foods, like bread
and coffee, eaten primarily for breakfast.

Many other Western influences are seen in Central
African cuisine. In urban areas, much of the diet of well-
to-do consumers would be familiar to any European or
American: hamburgers, pizza, and ice cream. Even in
small towns, people can obtain imported spaghetti, canned
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life with extinction. In the past, human populations
were small and hunting was less of a threat to the sur-
vival of any given animal species; also, certain types of
bushmeat were reserved only for the chief. Modern
times have brought larger populations, the development
of urban elites willing to pay high prices for favorite
bushmeat, roads connecting rural villages to large
cities, and airports connecting Africa to the outside
world. The resultant commercial trade in bushmeat has
caused many ecologists to be concerned about the pos-
sible extinction of certain species. As populations and
incomes grow, the demand for bushmeat is likely to in-
crease. Logging activities in virgin forests, which bring
roads and trucks to undeveloped areas, have the unin-
tended consequence of connecting rural hunters to ur-
ban markets, and many logging workers supplement
their income by being bushmeat middlemen, in addi-
tion to consuming bushmeat themselves. Hunting is
generally a laissez-faire enterprise, and national and in-
ternational regulations concerning wildlife and hunting
are usually ignored. Any awareness among rural peo-
ple of the need to preserve wildlife is outweighed by
their need for food and money. It is easy for people
outside of Africa to criticize their customs and actions,
but it should be remembered that Africans are not the
first to hunt an animal to extinction, as the history of
aurochs, dodo birds, passenger pigeons, and other
species makes clear.

meats and vegetables, and 1’Arome Maggi® bouillon
cubes (which seem to be essential for cooking). In both
urban and rural areas, farmers and traders sell locally pro-
duced foodstuffs in open-air markets. Cities also have
sprawling markets that are busy from sunrise until late at
night, while small-town markets may be open only one
day a week. In rural areas, households sell farm produce
and bushmeat on the roadside, displaying it on a barrel
or table. It is common to see urban dwellers lugging home
large sacks of food after a visit to the countryside.

Festivals and Celebrations

People in Central Africa celebrate Christmas, New
Year’s, the end of the school year, and marriage with par-
ties and family gatherings. African religious festivals and
ceremonies, however, vary from one group to another.
Many ethnic groups celebrate the nkanda or mukanda,
which are initiations for young people. They signify the
beginning of adulthood and may include ceremonial
songs and dances, special teachings given in seclusion, in-
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duction to secret societies, circumcision, and symbolic
death and rebirth. There may be special foods that are
consumed only on these occasions, and there is always an
emphasis on having plenty of food, preparing elaborate
dishes, and, perhaps, obtaining imported food and drink.
The African-influenced Christian Kimbanguist Church
prohibits eating pork or monkey or drinking alcohol.

Central African cuisine will no doubt continue to
adapt to new circumstances and adopt new influences.
More attention should be paid to this relatively little-
known area.

See also Banana and Plantain; Game; Hunting and Gather-
ing; Nuts; United States: African American
Foodways.
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EAST AFRICA

East Africa comprises ten countries: Tanzania, Burundi,
Rwanda, Uganda, Sudan, Ethiopia, Eritrea, Djibouti, So-
malia, and Kenya. Among residents of this region, the
name Eastern Africa usually refers to these ten countries,
while the name East Africa means the political region
comprising Kenya, Uganda, and Tanzania. In this article
East Africa refers exclusively to the ten countries men-
tioned. This region covers an area of about 2.3 million
square miles and in 2002 had a population of about 190
million people. East Africa has over 500 linguistically dis-
tinct communities, which fall into five distinct groups:
the Bantu, Nilotic, Cushitic, Sudanic, and Semitic peo-
ples. This area is also home to many people of Arabian,
Indian, and European origin.

Besides being ethnically diverse, East Africa is ex-
tremely geographically diverse. Bounded to the east by
the Red Sea and the Indian Ocean, the land rises (often
on a plateau) to the Ethiopian and East African high-
lands, which contain five of the highest mountain peaks
in Africa, such as Mount Kilimanjaro. Dividing these
highlands is the Great Rift Valley. In East Africa, where
it forms two arms (eastern and western), the Great Rift
Valley has a series of lakes on its floor and all around it.
All these geographical features have a heavy influence on
the climate of the region, which has extremes of tem-
peratures, humidity, and precipitation. Most of the low-
land areas are hot and dry. Djibouti, regarded as the
warmest city in the world, has a mean annual tempera-
ture of 86°F. Seventy-five percent of the region is either
arid or semiarid, the Horn of Africa and upper half of
Sudan being extremely arid. Rainfall is erratic, and there
is a high incidence of famine in the region. The high-
lands are generally cooler and receive more precipitation.
Near the equator, the rainfall has two peaks per year.

Much of the agriculture is concentrated in the high-
lands and around the Great Lakes of East Africa, and
these areas contain the highest concentration of people.
Ninety percent of East African people are employed in
agriculture and livestock, with the highlands being used
mainly for crop production and the dryer lowlands for
animal production.

The great diversity in East Africa’s climate, physi-
cal features, and ethnic groups is reflected in its food
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culture. This culture is further enriched by the long his-
tory of interactions with people from other continents,
especially the Arabian and Indian peninsulas.

Introduction to East African Food Culture

Perhaps some of the best and oldest evidence of what hu-
man ancestors ate can be found in Olorgesailie, a histor-
ical site on the floor of the Great Eastern Rift Valley that
is about 40 miles (66 kilometers) south of Nairobi, Kenya.
"This hot, dusty site located in a semidesert scrub was once
(during the Stone Age) a lake in a lush environment that
teemed with wildlife. At this site, thousands of wedgelike
stone tools (handaxes, cleavers, scrapers, knives) of vary-
ing sizes litter the ground. These were the tools that hu-
man ancestors fashioned skillfully and used to dig for food
and to tear up their kill, probably antelopes, giraffes, and
other ungulates that came to drink water at the shores of
this lake.

About five thousand years ago, much of East Africa
was occupied by hunters and gatherers, commonly re-
ferred to as ndorobo. Although a few of these people still
exist, most of these groups were assimilated by later mi-
grants and therefore lost their identity, including their
food culture. With spears, snares, and poisoned arrows
they hunted big and small game—from rabbits and
dik-diks to buffalo, giraffes, and elephants, and in some
cases stray cat and dog families, as well. The practice of
hunting still exists in East Africa, but only at low levels
since it is forbidden in most countries. Gathering wild
foods—such as fruits, nuts, tubers, honey, grasshoppers,
caterpillars, termites, eggs, and some birds—was also an
important way of acquiring food for ancestors who lived
in this region. Today the contribution of gathering is less
significant but many aspects of it remain. For example,
during the rain season, the flying reproductive forms of
termites (tsiswa in Luhyia) emerge from termite mounds.
These are trapped, dried or roasted, and eaten or pre-
served in honey, or used as a snack and occasionally in
sauce. A variety of caterpillars (maungu in Giriama) are
also harvested and eaten. Wild birds that resemble a small
chicken, such as #sisindu in Luhyia or aluru in Luo, are
considered delicacies. Tubers and nuts obtained from the
ground are a source of energy and water among people
who herd livestock. The Maasai potato (oloiropiji or Ipo-
moea longituba), which is characterized by a flat taste, may
weigh up to nine pounds and contains enough water to
last a herder a whole day.

The key animals that are raised in East Africa are
cattle, sheep, goats, camels, pigs, and donkeys. Cattle,
which are the most important of these, were introduced
into the region from North Africa in 3000-2000 B.C.E.
and are the economic base for livestock keepers/
pastoralists who live in drier regions. The foods of live-
stock-raising groups are animal based, with milk prod-
ucts being by far the most important. Milk is obtained
from camels, cows, goats, and occasionally sheep. It is
taken fresh or is fermented in containers—mainly gourds
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(kuat in Sudan or kibuyn in Swahili) or hollowed-out
wood, as is the case with many pastoralists to the north
and east of the region. The milk is then churned to make
butter and sour milk (r0b in Arabic or chechirot in Dinka),
which are very popular foods in southern Sudan and
among pastoralists. A variety of sticks are burned in such
milk containers to disinfect and to impart a nice flavor
to the milk. A popular tree for this purpose is the African
olive (oloirien in Maasai or Olea europaea ssp. africana).
The Somali community adds the aromatic hoary basil
(Ocimum  americanum) to milk as a flavoring. Butter,
which was a major item of barter trade in the past, is used
in preparing other foods or is mixed with other foods to
add flavor. Milk, which people often drink sweetened
with sugar, may be used as an accompaniment for ugali
or sima (asida in Sudan), which is a type of stiff porridge.

To most pastoralists, fresh blood obtained by dart-
ing the jugular vein of an animal (usually a cow) is an im-
portant food, especially during times of food shortage.
Blood is normally mixed with milk and stirred vigorously
into a uniform brown mixture. Among the Somali, fresh
blood from goat (diik) is recommended for women after
delivering babies. A more common use of blood is stuff-
ing it in the intestines of an animal (with spices) and cook-
ing or roasting them. This dish, called mutura, is usually
served in the form of large sausagelike segments. Bone
soup is also popular among pastoralists. Plant parts such
as bark of olkiloriti (Maasai for Acacia nilotica) are used
both as a flavoring for soup and as medicine. Pork is not
allowed in most of Ethiopia and among the Muslim com-
munities, and is not tolerable in many communities. Its
consumption, however, is well established in fast foods.

Agriculture is, by far, the most important produc-
tion system in East Africa. Agriculture in Eastern Africa
was pioneered by Cushitic speakers from the Ethiopian
highlands. Other cultivators came in from the south, west
(Bantu), and northwest (Nilotes). The earliest food crops
of most agriculturalists included sorghum, finger and
pearl millets, hyacinth (lablab) beans, Bambara ground-
nuts, bottle gourds, cowpeas, and yams. East African
farmers eventually acquired a number of Asian crops such
as banana, cocoyams, and sugar cane, as well as crops
from South America, such as pumpkins, cassava (manioc),
groundnut, and sweet potato. In the years following the
explorations of Christopher Columbus, East Africa be-
gan to receive American crops such as maize, peanuts
(groundnuts), kidney beans, and potatoes, as well as Eu-
ropean cabbage and kales. Such foods quickly spread in
popularity during the colonization era (c. 1850-1960) and
became the most important foods in the region. In spite
of these more recent introductions, many cultural groups
retained their traditional foods, but with modified prepa-
rations.

Common Foods of the East African Peoples
Opver the years, East African communities have developed
and adopted specific recipes. In southern Sudan the more
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common foods are milk (sour or fresh), kisira (a type of
pancake), rice, asida (ugali, or stiff porridge), and fish. In
Ethiopia, typical foods would be injera/firfir, kichah
(spiced pancake), dabo (bread), and bula (ensete, or stiff
porridge). These are normally served with a variety of
hot sauces (wat, or watt) on one large tray for the entire
family. In Somalia the more common foods include milk
(camel and cow), camjeero (a type of emjera), pasta,
otkac/nyirnyir (dried meat), xalwa (a type of dessert), and
labee (blood). In Kenya the most common foods include
ugali, githeri (a mixture of maize and a pulse—that is,
seeds of legumes, such as chickpeas, lentils, field peas,
peanuts), pilau (spiced rice cooked with meat), and chap-
ati. In Tanzania, wali/pilau and makande (a mixture of
maize and beans) are common dishes. In Uganda, a com-
mon food is steamed muatooke (banana) and also sweet
potato and cassava products served with groundnut sauce.
In Uganda wugali is a rather recent dish and is not very
popular. In Rwanda and Burundi, beans cooked with veg-
etables and other starchy foods such as sweet potatoes,
cassava, and green bananas are most popular. A type of
ugali made from cassava—ubuswage—is also common.

In the inland part of Kenya, food preparations tend
to be simple. Frying with oil and onion is the most pop-
ular way of improving food flavor. However, preparations
are more complex and time-consuming in coastal parts
of Kenya and Tanzania, where the use of coconut as a
flavoring is widespread. Consequently, the foods in these
regions are tastier than in inland regions. In Sudan some
preparations, especially those involving food fermenta-
tion, are quite elaborate and may take up to two weeks
to complete. In Uganda, steaming food that is wrapped
in banana leaves is popular for preparing things such as
sweet potatoes, ugali, bananas, cassava, vegetables, yams,
and cocoyams. Of all the East African countries, Ethiopia
seems to have the most elaborate food preparation meth-
ods, usually involving fermentation and spicing, espe-

cially with hot pepper.

Maize, sorghum, and millets. In the last quarter of the
twentieth century, maize replaced sorghum as the most
important cereal in East Africa. It is common to see peo-
ple in urban areas fanning a charcoal fire in the streets
and roasting fresh soft maize. Passersby buy this roasted
maize (mabindi ya kuchoma) and eat it as they walk. Green
maize is also boiled in water (amakbaye in Kisa), with or
without the inner covers, and is salted and eaten just like
roasted maize. Alternatively, fresh maize is removed from
the cob and boiled fresh or when dry (inere). Among the
Somali, fresh maize (galeey) is fried in oil and taken as a
snack. Dry maize is fried in sesame oil to make popcorn
(salol), which is often served with coffee to men as they
chew khat (miraa).

Another popular East African food is githeri. This is
basically a boiled mixture of fresh or dry maize with seeds
from beans, garden peas, lablab beans, groundnuts, cow-
peas, and pigeon peas. Githeri may be consumed alone or
mixed with leafy greens or stews, especially meat stew.

ENCYCLOPEDIA OF FOOD AND CULTURE

When githeri is cooked with potatoes or cocoyams
and occasionally leafy greens (mainly leaves of pumpkin,
cocoyams, or Malabar gourd) and mashed, the sticky
green substance that results is called mukimo. Among the
Taita of Kenya, mukimo is made by mashing cooked cas-
sava, sweet potatoes, or plantain with leguminous seeds,
and it is known as kimanga or shibe.

Muthokoi (naamis in Mbulu) is a dish similar to
githeri, but it is prepared from dry maize that has been
processed to remove the tough seed coat (testa). In the
Arusha region of Tanzania, cooked maize (makande) and
rice are mixed with sour milk and served. A dry mashed
mixture of maize and beans is mixed with smoked, nearly
ripe bananas and mashed. This food, called mangararu by
the Meru of northern Tanzania (makukuru in Swahili),
can last for several days.

Ugali (sima). Probably the most important food in East
Africa is ugali or sima (asida in Arabic, kun in Dinka,
kawunga in Baganda, akaro in Banyankore, buro in Bany-
oro). Ugali is a sticky, moist dish that is made by mixing
flour from a starchy food (mainly cereal and usually
maize, but it can also be sorghum, finger millet, pearl
millet, wheat, and occasionally cassava, or a mixture of
any of these) in hot water and cooking as one mixes the
substance to a paste that varies in consistency from place
to place. Ugali by itself has a mild taste. It is usually eaten
with one’s fingers. It may be eaten with sour fermented
milk, a vegetable stew (for example, beans, cowpeas, pi-
geon pea, green gram), meat stew, green vegetables,
chicken, or fish. In the Lake Victoria region, fish is a
common accompaniment. The combination of roasted
meat (commonly known as nyama-choma) and ugali is con-
sidered a delicacy in beer-drinking places. Ugali is very
filling and is known for its ability to make people sleepy;
hence it is good for the evenings.

Ugali made from finger millet (sometimes mixed
with sorghum) is popular among the Banyankore, Bakiga,
Batoro, and Banyoro of western Uganda. Among the Ka-
rimojong of northeast Uganda and the neighboring
Turkana of Kenya, a soft type of ugali (locally known as
atapa) is often made from sorghum or pearl millet and is
usually taken with sour milk, which may occasionally be
mixed with animal blood.

Ugali made from cassava is common in the Lake Vic-
toria region and in Burundi (ubuswage/ubutsima bw’imy-
umbati). Large balls of this ugali are wrapped in banana
leaves (imitoro) and stored in a basket. These are picked
and served with fish (if7). Among the Lugbara and Madi
of northwest Uganda, cassava flour is often mixed with
millet or sorghum flour to prepare a type of ugali known
as enya (Lugbara) or /inya (Madi). The Iteso of Eastern
Uganda and neighboring Kenya make a similar type of
ugali, which is often eaten with groundnut paste.

In Ethiopia’s Oromia region, a soft type of ugali, lo-
cally known as genffo, is prepared from wheat or maize
flour and is served on a plate. A hole is then made in the
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A bounty of colorful, fragrant fruits and vegetables await buy-
ers in this African market. ProTo By DAvID K. O’NEIL.

middle and butter and powdered pepper and some salt
are added. A more elaborate preparation is that of a
breakfast food known as kijo. These are balls or lumps of
fine, half-fermented maize starch wrapped in maize leaves
and cooked by dipping the balls in boiling water. Each
ball is given to one person and it is eaten with fresh or
sour milk, tea, or coffee.

Another type of ugali is chenga, which is made from
coarsely ground maize. Chenga is usually eaten with sour
milk. In southern Sudan, sorghum is used to prepare a
type of chenga, which is served with sour milk (a7z0k,
chekipiu), fish (rech), or meat (ring). This food is served at
weddings and special ceremonies surrounding the event
of a woman’s first menstruation. Among the Kamba of
Kenya, cleaned sorghum seeds are boiled with pigeon
peas (ngima ya munyala). In southern Sudan, millet is also
used to prepare a type of chenga known as dukun (Ara-
bic) or awuo (Dinka). It is served with groundnut sauce
(mulaa keimot) and mixed with fish stew.

Sour ugali is popular among peoples of southern Su-
dan. It is made from fermented maize or sorghum flour
(akilamuar or kun ayupwach) or sour milk in water (ak-
tleben or kuncha) or tamarind water (asidamot/akilamot
kunchuei). Ugali is occasionally eaten with ghee (zet, miok)
instead of milk. This is popular in southern Sudan (where
it is called kundiung) and among pastoralists. It is com-
mon to find the Wambulu of Tanzania eating this dish
(faa) as they sit on mats.

Porridge (gruel). Porridge (uji in Swahili) is a popular
breakfast food in East Africa. It is a healthy food, espe-
cially for children and breast-feeding mothers, as it is easy
to digest and provides both water and energy in readi-
ness for the day. However, tea has replaced porridge as
a breakfast food in most parts of East Africa, which has
further complicated the problem of malnutrition.
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Porridge is mainly made from cereals. Depending on
the area, porridge may be thin or thick and may be fla-
vored with sugar, salt, lemon, tamarind, baobab, coconut,
cow ghee/butter, or milk. Probably the most delicious
type of porridge is the fermented type, obusera obupuute
(Kisa). Preparation of this dish, however, is tedious and
time-consuming. In some areas this dish has cultural sig-
nificance: Among the Kikuyu of central Kenya, a circum-
cised boy stayed in seclusion for a certain period, after
which a caretaker (mzutiili) led him to his mother’s house,
where the boy was served fermented porridge (ucuru wa
mutkio) as a sign of welcome. Finger millet (wimbi) por-
ridge is the most popular of all porridges in East Africa.

Rice (wali). Rice is an important dish for the Ethiopian,
Asian, and Muslim communities in East Africa. A com-
mon dish is wali usambara, which is rice prepared with
coconut milk, salt, and a bit of oil. Biriani is a very spicy
dish composed of rice (usually spiced) and spiced meat or
chicken stews. Pilau is a spicy mixture of meat stew and
rice that is popular both inland and in coastal areas. Spices
in this dish include coriander, cardamom, cumin, pepper,
cinnamon, cloves, onion, and garlic. Pilau is a popular
dish in ceremonies all over the region. Preparing pilau is
a delicate undertaking that requires a lot of patience and
is usually performed by several women working together.
Pilau is often eaten with spiced stews. Wali ubwabwa is a
soft type of rice that cooks as one stirs it. Mkate wa sinia
is made from rice flour mixed with yeast, water, sugar,
and coconut milk and heated from below and above. All
of these dishes are common in coastal areas.

Wheat products. Some amount of wheat is grown in the
dryer highlands of East Africa, especially in Ethiopia and
Kenya. Probably the most popular wheat food in the re-
gion is the Asian flat, round, thin bread widely known as
chapati. Chapati is mainly served with stews, hot bever-
ages, and soft drinks. In general, bread (mkate in Swahili,
dabo in Amharic) has gained increasing importance in East
Africa and now is the most popular starchy food for
breakfast in urban areas.

The greatest variety of wheat products is found in
Ethiopia. These include kichah, a dish made from a mix-
ture of onions fried in oil and wheat flour. Another wheat
product is chechebsa, which is cooked with teff (a type of
cereal grass). Small pieces of salted dough (/ite) are
cooked on a pan without oil to a brown bread. This is
buttered and spiced with pepper. Fettira is a thin break-
fast bread made from wheat and egg and eaten with but-
ter or yogurt.

Arakip (Arabic) or ayup (Dinka) is a type of dry bread
prepared from maize, sorghum, wheat, or millet flour in
Sudan. This bread is popular with people looking after
cattle. Kisira (kun pioth in Dinka) is a Sudanese pancake
like enjera that is prepared from maize or sorghum flour
mixed with a little wheat and water. This pancake is
served with beans, okra, or okra mixed with meat or ayak
(Corchorus), a mucilaginous vegetable.
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A whole range of wheat products, generally of Eu-
ropean or Asian origin, are available in East African
restaurants and homes. Common products include samo-
sas (sambusa, isambusa), kaimati, mandazi and the related
mabamyri, and French bread, to name a few. Mandazi
(tmandazi, ibitumbula in Burundi), as they are called in
Kiswahili, and the related mahamri are very popular types
of buns served in restaurants. Mandazi are made by mix-
ing dough with baking powder and sugar, while in ma-
hamri the dough is mixed with yeast and often coconut
milk. Both are cooked briefly in oil. In Dar es Salaam it
is customary to eat mandazi with cooked beans (ma-
harage). The mixture is called zege, and it is eaten along
with tea for breakfast. Kaimati, on the other hand, is
spherical and more solid than mabamri.

Cakes are most popular in formal ceremonies, espe-
cially weddings. Among the Luhyia, a popular cake is
made by mixing ripe banana and maize flour, which is
then kneaded into a dough, cut into balls, and wrapped
in banana leaves and steamed in water. This sweet tradi-
tional cake (omukati kwe lisotsi) is served with tea or por-
ridge.

Barley. Cheko (Ethiopia) is a type of spiced bread made
from barley. Barley is also used to make a type of por-
ridge known as baso. This is often flavored with honey,
sugar, salt, and butter.

Teff. Teff (Eragrostis tef ), a type of cereal grass, is grown
traditionally only in Ethiopia, particularly in the western
region. Most teff is made into enjera (injera), a huge, flat,
flabby, rather elastic, and slightly sour pancake that is
eaten with spicy meat or vegetable stews such as doro watt
(hot, spiced chicken curry), segz watt (lamb sauce), and
key watt (hot, spiced beef sauce). One tears off pieces of
the pancake and uses them to scoop or roll the stews. En-
jera is a typical food in Ethiopian restaurants all over the
region. The Somali type of enjera (canjeero) is usually
made from a mixture of maize and wheat and is often fla-
vored with garlic and i/iki. Sugar and milk cream are usu-
ally added to breakfast enjera. Enjera may also be made
from a mixture of rice and wheat.

Cassava. Cassava is important at the coastal areas and
among the Iteso and Luo of Lake Victoria basin and their
relatives in Uganda, the Acholi, Langi, and Alur. Dry cas-
sava can be roasted or boiled or eaten fresh. In the coastal
region, fried cassava is flavored with lemon and powdered
pepper and eaten with tea. Cassava is also deep-fried
(mgazija wa kukalanga in Giriama). Cassava leaves
(mchicha kisamvu) are used as a vegetable throughout the
region.

Potato (English/Irish potato). Potatoes are used to
make a popular stew (called karanga in Kenya) of carrots,
tomatoes, meat, and onions. These are usually served
with ugali, chapati, or wali (rice). Chips, or french fries,
are the most popular foods in fast-food kiosks and are
usually served with pork or beef sausages. In Burundi,
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chips are also prepared from green bananas (#bitoke) and
sweet potatoes (ibijumbu).

Tannia and cocoyams or taro. Tannia (Xanthosoma
sagittifolium, called Marumi in the Meru region of Tan-
zania) is commonly used in Uganda and parts of Tanza-
nia, especially among the Chagga, Ameru, and Arusha
peoples. The tubers may be cooked with meat, beans, and
maize or boiled and eaten with tea.

Cocoyams or taro (Colacasia esculenta), on the other
hand, are widespread in the region and are commonly
planted along water courses. The tubers are prepared in
the same manner as tannia. Both tannia and cocoyams
are popular breakfast foods.

Yams. In East Africa yams (Dioscorea) come in various
types and include such varieties as the aerial yam or air
potato, whose tubers are borne on the stems. Yams are
prepared in the same ways as tannia and cocoyams.

Bananas and plantains. Many varieties of bananas ex-
ist in East Africa. Different varieties are used for brew-
ing beer and cooking, and others are eaten when ripe,
such as kisukari (Swahili) or igisukari (Burundi). Kisimiti
and kibungara (found in the Mount Meru section of Tan-
zania) are varieties used to make traditional beers called
banana and mbege. Also in Mount Meru, the soft varieties
of bananas called Uganda and ng’ombe are preferred for
meat and maize dishes. A cooked mixture of ndizi ng’ombe
and maize meal, served with milk, is known as Joshoro and
is a favorite food for the Arusha. In Tanzania, mashed
beans and bananas (kishumba) are often served as a wed-
ding cake with dengelwa (local sugar cane beer).

Green bananas (muatooke) are the most important
foods of the Baganda of Uganda. They are usually
wrapped in banana leaves, steamed, and then mashed and
eaten with a variety of steamed sauces usually containing
groundnuts.

Ensete. Ensete (enser) is a bananalike plant (Ensete ed-
ule) exploited in southern Ethiopia for its pseudo-stem
and leaf midribs—a source of a starchy product that is
the staple food of parts of Ethiopia. This starch is fer-
mented in the ground for periods lasting weeks or
months. It is made into several products, including kocho
(bread) and bula (porridge). Kocho is usually eaten with
kittifo (kitfo)—hand-minced beef mixed with butter and
pepper and served raw or cooked. A major disadvantage
of ensete is its low protein content.

Beans (kidney bean, common bean) and peas. In
Rwanda and Burundi beans are eaten for breakfast, lunch,
supper, and as a snack. They are cooked with starchy
foods such as sweet potatoes, green bananas, cocoyams,
and cassava, as well as leafy green and fruit vegetables. In
coastal parts of Tanzania, beans (maharage) are cooked in
coconut milk (t#i) and served with ugali. Among the
Giriama of Kenya this stew is known as borobowa ya ma-
baragwe.
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Other pulses commonly made into stews are cow-
peas and green grams, locally known as pojo or ndengu.
Pojo stew (borobowa ya pojo) goes well with chapati, but it
is also eaten with ugali and rice. In Ethiopia meat is pro-
hibited during fast days. In such times, chickpeas, lentils,
field peas, peanuts, and other pulses are used to make the
local sauces and stews, watt, and alechi.

Bambarra groundnuts. Bambara (Vigna subterranea)
seeds are boiled with maize (usually after overnight soak-
ing) to make a type of githeri (amenjera ke tsimbande in
Luhyia) usually eaten as a snack. These seeds are also
fried like groundnuts.

Groundnuts and other nuts. Groundnuts (ibiyoba in Bu-
rundi) are the most widely grown nuts in the region and
are eaten raw, roasted, boiled, or in stews. In southern
Sudan, ground roasted groundnuts are mixed with honey
and eaten.

Groundnuts are extremely important in Uganda as
they are used to make the most commonly used sauce—
groundnut sauce—that is used to eat most starch foods.
The sauce is usually mixed with meat, mushrooms, fish,
chicken, or just tomatoes.

Among the Somali, a mixture of #iki, roasted
groundnuts, and sugar is fried in ghee (subag) to make a
sticky jellylike substance called xa/wa, which is usually
served with coffee or as a dessert after meals. Cashew nuts
are grown in coastal areas and are a popular snack.

Gild (Cordeauxia edulis) is an evergreen shrub in the
bean family that produces seeds called yebeb (yihib), which
are eaten like nuts. These are very popular with Somali
pastoralists. The inner part of marula fruit seeds (Sclero-
carya birrea) is eaten fresh or roasted.

Fish. 'The most popular type of fish (samaki, rech) in
East Africa is the tilapia (mainly Oreochromis niloticus) or
ngege. People along the shores of Lake Victoria often en-
joy this dish with ugali. The large Nile perch (Lates niloti-
cus) is not as popular as talapia, but it provides large
quantities of meat, which are usually made into fish balls.
Another common fish is the small sardinelike fish (Ras-
trineobola argentea) known by the names omena (Luo) and
dagaa (Swahili). These cheap sources of protein are dried
and sold in tins in most urban markets.

Meat. Meat (nyama, ring) is used to prepare a variety
of sauces and stews (mchuzi in Swahili and watt in
Ambaric). In Ethiopia, quanta is meat that is cut in long
pieces, smeared with powdered pepper, salted, and dried
by hanging it above the fireplace for five to seven days.
This meat is used to make a hot stew, quanta watt, which
is served with enjera or mixed with broken pieces of en-
jera and eaten as quanta firfir (Amharic) or sukume
(Oromic). Among the Luo of Kenya, such dried meat is
known as a/iya and is made into a stew that is eaten with
ugali. Among the Somali, dried meat (otkac or nyirnyir)
is usually prepared from camel meat (hilib gel). Strips of
sun-dried meat are cut into small pieces that are fried
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(usually in oil with garlic and #/iki) and immersed in camel
ghee (subag). Nyirnyir can last for several months and is
usually served with tea, honey, chapati, and enjera. Dur-
ing breakfast, nyirnyir is served only to men. Preserved
camel’s meat and dates are served during Somali wed-
dings. The date pulp is separated from the seed, mashed,
and put around the preserved meat. On the wedding day,
the meat basket is covered with a white cloth as a sign of
purity or virginity. The dates and meat are served by the
bride’s mother to her new in-laws.

In Sudan, most of the meat from a slaughtered ani-
mal is dried (shermout). The layer of fat around the stom-
ach is also dried and is called 7ziriss. Internal organs may
also be dried, pounded, mixed with some potash, and
molded into a ball that is allowed to dry slowly to make
twini-digla. The large intestine may also be cleaned and
stuffed with fat and hung to dry as a type of sausage.

A common way of serving meat is to pile pieces of
meat and sweet pepper on a stick and roast them. This
type of meat, known as mshikaki (mshakiki, umushikaki in
Burundi), is very common in the streets of coastal towns
in the evening.

Chicken. Most households in East Africa raise chick-
ens, which are usually prepared for guests. The various
parts of the chicken hold significance in different re-
gions. In western Kenya, for example, the tail part of the
chicken is reserved for the male head of a family. Among
the Kamba of Kenya, a gizzard is served to the most im-
portant person in a group of visitors, while among the
Luhyia the gizzard (imondo) is never shared. If two peo-
ple did share it, it is believed they would always be in
disagreement.

Milk and milk products. The nomadic tribes of Sudan
make a type of cheese called kush-kush eaten with sor-
ghum porridge. Camel herders put milk into a skin bag
that is fastened to the saddle of a camel, and the milk
(gariss) is allowed to ferment. This is a major source of
food for the herders as they roam with their animals in
remote areas.

In the twentieth century many dairy products en-
tered the Sudan from the North, including jibnabeida
(white cheese), zabadi (yogurt), and black cumin-flavored
mish (Dirar, Harper, and Collins, p. 20).

Meat substitutes. In rural western Sudan, a popular sub-
stitute for the meat flavor is kawal, a strong-smelling
product derived from a two-week long fermentation of
the pounded green leaves of the wild legume Cassia ob-
tusifolia. In the same region, the oil seedcake remaining
after oil extraction from sesame seed (Sesamum orientale)
is fermented for a week to make sigda, another meat sub-
stitute. Sigda is usually consumed in a vegetable stew. Fu-
rundu, a similar meat substitute, is prepared from the
seeds of karkade or red sorrel (Hibiscus sabdariffa). All these
products are dried after fermentation in the form of hard,
irregular, small balls and may keep for a year or so.
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Leafy vegetables. Many leafy vegetables are used as an
accompaniment for starchy foods such as ugali. These
vegetables are prepared in a variety of ways—in many
cases as a mixture. Common traditional leafy vegetables
include baobab, cowpea, amaranth, vine spinach (Basella
alba), Ethiopian kale (Brassica carinata), spiderplant
(Cleome gynandra), jute (Corchorus olitorius), crotalaria,
sweet potato, water spinach (Ipomoea aquatica), African
nightshades (Solanum species), hibiscus (Hibiscus sabdar-
iffa), Oxygonum sinuatum, African eggplants (Solanum
species), pumpkin, cocoyam, bean, and cassava. Ethiopian
kale (gommen) is important during fast days in Ethiopia
when meat is prohibited. It is used to make local sauces,
alecha. A few nontraditional leafy vegetables like cabbage
have gained importance in the last few decades. Kale
(Sukuma wiki), introduced in the twentieth century, is
now the most highly consumed vegetable in urban parts
of Kenya.

Fruit. A wide range of traditional and exotic fruits are
consumed in East Africa, usually as snacks. Mango, cit-
rus fruits, banana, jackfruit, papaya, melons, guava, pas-
sion fruit, custard apple, and avocado pear are all common
market fruits. Many of the traditional fruits are picked in
the wild, such as baobab (Adansonia digitata), wild custard
apple, saba, carissa, dialium, flacourtia (Indian plum),
marula, vangueria, tamarind, vitex, and jujube.

The dry cream-colored pulp of baobab, which is
sour-to-sweet in taste, is eaten raw or may be dissolved
in water and stirred to a milky state, at which time the
seeds are sieved off and the juice is used as a sauce or for
sour porridge. The pulp-coated seeds (mabuyu) are col-
ored, sugar-coated, and sold as sweets in coastal towns

(Swahili).

Beverages. In general, traditional East African cultures
do not favor the use of juices. Juice made from ripe ba-
nana (umutobe) is commonly served in Rwanda, and a hot
drink and juice made from karkade (Hibiscus sabdariffa) are
common in Sudan, but these are exceptions. However, a
great variety of alcoholic drinks are made in the region.
Muratina is a common weak beer served in rural parts of
Kenya. It is prepared from honey, sugar, or sugar cane
and is named after the fermenting agent, the sausage tree
fruit (Kigelia africana). The Maasai use aloe root (osug-
wrof) in place of sausage tree fruit for fermentation.

Busaa (Luhyia) or amarwa (Baganda) is an alcoholic
drink as well as a food. It is made mainly from sorghum,
maize, or millet flour. In Rwanda, a similar type of drink—
ikigage—is consumed as a drink and as food. Among the
neighboring Bakinga of southwest Uganda, a similar
drink called omuramba is made from sorghum. However,
a more popular drink in Rwanda is wrwangwa, which is
made from ripe banana. It is popular in ceremonies and
among men when discussing important issues.

In Ethiopia, berize (Amharic, Oromic) is prepared
with honey and the boiled stems of a tree called gesho
(Rbhammus prinioides). Berize is fermented to a weak,
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A Kenyan woman is shown chopping mallow leaves to make
a traditional stew that is eaten with fish and ugali. Ugali is stiff
cornmeal dough pressed against the elbow to make a cup,
which is then used as an edible scoop. PHoto BY Y. MormoTO.

amber-colored wine called tej (#%¢)). It is served in special
long-necked bottles after meals in ceremonies. Tella
(talla) is similar to Kenyan busaa but is prepared by fer-
menting roasted maize flour and barley.

Mnazi or pombe ya mnazi is palm wine. It is a popu-
lar drink in all coastal areas where coconut trees grow.
Chang’aa is a popular but illegal spirit made by distilling
fermented grain (such as maize) or banana. It has a vari-
ety of local names, such as kumzi kumi in Nairobi and
waraj in western Kenya and in Uganda. The Ethiopian
version of it is katikala (in Amharic) or areq (Arabic) and
is usually made from finger millet. Chang’aa has over the
years been responsible for a number of deaths due to un-
scrupulous sellers who add illegal chemicals to the bev-
erage to increase its potency.

Sorghum is used in Sudan to brew a large variety of
opaque and clear beers using complex methods. Com-
mon examples are merissaan (opaque beer) and assaliya or
um-bilbila (clear beer). Traditional wines include sherbot,
nebit, and dakkai made from dates that are normally found
in the northern dry parts of the country. In southern Su-
dan, duma (a type of wine) is made by fermenting diluted
honey.
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Liralira is a local spirit of the Acholi and Lango in
Uganda. It is made from finger millet and cassava flour.
The neighboring Sudanic communities of Lugbara and
Madi have their own brew made from cassava, known lo-
cally as ngoli, while the Iteso of Kenya and Uganda have
a version called #jono that is made from finger millet.
Many other alcoholic drinks are found in East Africa and
go by such names as mbege and karubu.

Coffee. Although Eastern Africa is one of the largest
producers of coffee, the beverage is not very popular ex-
cept in its original home—Ecthiopia. Among the Muslim
communities of the coastal region, very strong coffee (ka-
bawa chungu) is served in small cups along the streets in
the evenings and early in the morning.

In Ethiopia, raw coffee (bun) is roasted on a pan un-
til it turns brown. It is then spiced and ground into flour
on a stone. The coffee is served in an earthenware ket-
tle (jebena). Coffee-drinking is an important occasion in
many communities in Ethiopia, Sudan, and Somalia.
Among the Somali, coffee is served in small cups with
date fruits or xalwa.

Tea. Tea has replaced porridge as the morning drink
in many homes in East Africa. In many rural restaurants
it is customary to serve tea as soon as one sits down. The
common way of preparing tea in homes and in most
restaurants is by boiling water and adding tea leaves and
milk, all mixed together (chai ya maziwa). Tea without
milk is popularly known as strungi (from “strong tea”)
and as shaab biiges in Somali. The Maragoli and Taita of
Kenya value tea highly.

Stimulants. Kbar (also known as Abyssinia tea or mzi-
raa) is a popular stimulant in East Africa. The bark from
fresh young shoots is peeled off and chewed. Khat is an
important plant during wedding ceremonies among the
Somali and Boran of Kenya and Ethiopia.

Spices/flavorings. Probably the most widespread item
used for flavor is salt. In many traditional societies, salt
is a filtrate of ashes from dry bean leaves, banana peels,
water reeds, sorghum head, and normal ash. Most com-
munities used samli or ghee to flavor food. In Tanzania
and most coastal parts of the region, coconut milk is also
used to flavor food. Grated coconut and water are
squeezed in a woven bag to produce concentrated milk.

Tea and a few other beverages are flavored with a
number of things, the common being ginger (tangawizi)
and masala (a mixture of spices but usually containing co-
riander). Tea can also be flavored with lemon grass (Cymz-
bopogon  citratus), lemon (Citrus limon), and myjafari
(Zanthoxylum chalybeum). The art of flavoring is most es-
tablished in Ethiopia and among the Asian community
in the region. The sauces are therefore extremely hot. In
Ethiopia, the powdered spice berbere (also berberi or
awaze) has hot pepper as the main ingredient but may
contain a dozen other spices. Curry powder (bizari), an-
other mixture of spices (usually cardamom, turmeric,
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ginger, cinnamon, and chilies) is more popular in the rest
of the region. Spicing, however, seems to be more of a
culture in Ethiopia and coastal regions where there has
been long Islamic and Asian influence. A variety of spices
are used, the more common ones being black pepper,
piper migrum (pilipili manga); cardamom, Elettaria car-
damomum (iliki); chili pepper, Capsicum annuum (pilipili
kali); cinnamon, Cinnamomum verum and C. aromaticum
(mdalasini); cloves, Syzygium aromaticum (karafuu); co-
riander, Coriandrum sativum (giligilani); camin, Cuminum
cyminum (bizari or myembamba); carry powder (bizari), a
mixture of different spices; garlic, Allium sativum (kitun-
guu sumu or kitunguu saumu); ginger, Zingiber officinale
(tangawizi); nutmeg (kungumanga) and mace, Myristica
fragrans (kungu); sweet pepper, Capsicun annuum (pilipili
hoho, pilipili mboga); tamarind, Tamarindus indica (ukwaju);
and turmeric, Curcuma longa (manjano). Many of these are
grown locally and for some, like cloves in Zanzibar Is-
land, production is of world significance.

See also Banana and Plantain; Cassava; Fermentation;
Nuts; Stimulants.
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NORTH AFRICA

A Moroccan proverb says: Mi kainsh el-kalim cala et-
tacim, “Where there is food, there is no talking.” Indeed,
as a sign of respect for the food that God has provided
and the host or hostess has served, North Africans con-
sider it impolite to converse while eating. The food it-
self, however, does not remain silent. Food talks. Meals
convey messages. Perhaps more than anything else in
North African cultural praxis, food habits constitute a
rich language through which the region’s history is told,
social distinctions are expressed, religious feasts are cel-
ebrated, and seasonal changes and transformations in the
life cycle are marked.

Historical Influences

The history of North Africa comes to the fore in both
particular ingredients and dishes that are shared by most
Maghrebi as well as in regional differentiation between
specific dishes and ingredients. Influences from the Ro-
man presence (200 B.C.E.—300 C.E.) can, for instance, be
recognized throughout the region as wheat is the basis
for the two main staple foods, bread and couscous, a
steamed grain of crushed wheat or coarse flour. Is-
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lamization in the seventh century can, of course, be rec-
ognized in the prohibition of pork or wine, although
flourishing vineyards can be found throughout North
Africa. Arab influences that accompanied early Islamiza-
tion, such as the consumption of rice, native east African
vegetables such okra and m/ikhbia Jew’s mellow (Corcho-
rus olitorius) and the use of fliyn and mint in meat and
vegetable dishes, are more pronounced in east Algeria
and Tunisia than in regions further removed from the
Levant, such as western Algeria and Morocco. All three
countries have adopted the Arab preservation technique
of drying meat, called gedid, in which salt and spices are
rubbed into the meat, which is then left to dry in the sun.

Morocco is the only North African country that was
not occupied by the Ottoman Empire during its presence
in the region (1500s-1700s). Correspondingly, dolmas,
stuffed vine leaves, like Turkish and Syrian puff pastries
such as baklava and #r7k, are commonly prepared in for-
merly Ottoman Algeria and Tunisia, but do not feature
in Moroccan cuisine. On the other hand, Algerian,
Tunisian and Moroccan cookery alike have been heavily
influenced by the introduction of crops from the New
World such as tomatoes, courgettes, sweet peppers and
potatoes. These foods were introduced to North Africa
before they were introduced to central Europe. Potatoes,
however, never became as popular in North Africa as they
would become in Europe.

Food habits in all three North African countries dis-
cussed here have been influenced by French occupation.
In Algeria, the French occupation lasted the longest (1830
to 1962). Not in the least because of the influx of a large
number of French settlers, all spheres of life were influ-
enced by it, including Algerian cuisine. Tunisia was oc-
cupied in 1881 and largely shared the same fate, at least
in the cities. By the time Morocco became a French pro-
tectorate in 1912, the French occupational policy had
changed. Fewer settlers were moved in, and more atten-
tion was paid to the preservation of “traditional culture.”
In terms of food habits, these different policies can be rec-
ognized in Morocco’s being the only Magrebian country
where most people still eat homemade round breads
rather than bakery bought baguettes. Most city dwellers
in Morocco, however, like those in Algeria and Tunisia,
nowadays drink café-au-lait for breakfast. Indeed, exami-
nation of the three daily meals that are consumed
throughout the Maghreb—the f#is or breakfast, the ghrda’
or midday meal, and the cashi’ or evening meal—brings
to light more variations between rural and urban areas
than between countries. The distinction between rural
and urban food habits corresponds, albeit not exclusively,
with the distinction between the poor and those who fare
better economically. On the whole, for example, less meat
is consumed in the countryside than in the cities, and the
same is true for milk and butter. Also, in the cities, fast
food chains are becoming increasingly popular and when
guests come for dinner, there are always a few bottles of
cola and other carbonated soft drinks on the table.
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Daily Meals

In the cities breakfast usually consists of a café-au-lait
with bread and butter or jam, sometimes with La Vache
Qui Rit, wedges of processed cheese that seem to have
conquered much of the developing world. The Moroc-
can city of Fés is famous for its harsha, an unleavened
very thick and crusty flatbread made of crushed wheat
and arachide or olive oil, preferably eaten with fresh
cheese. Because the flatbread remains tasty for a long
time, it is popular with travelers. Because it s filling, peas-
ants are also fond of it. If leavened bread is eaten for
breakfast in rural areas, it is more likely to be served with
olive oil than with butter, and it is eaten with tea more
often than with coffee. Heavy agricultural work demands
a substantial meal, however, so that assida or bsissa, wa-
ter-based porridges of semolina or grilled barley flour,
are more common rural breakfasts. Yesterday’s leftovers
of couscous or soup may, of course, do just as well.

Lunch. Lunch consists of a hot meal, which in Morocco
is the most important meal of the day, while in Algeria
and Tunisia the dishes that are served for lunch or din-
ner are interchangeable. Among the urban elite, espe-
cially in Algerian towns, lunch may consist of dishes from
the French cuisine, such as fried meat, french fries, and
salads. In Morocco and Tunisia, most people prefer to
eat either a tajine (tagine), a stew, also called 7arqa, or a
couscous. Marqas tend to be more popular than couscous,
especially in urban areas. Nowadays, margas are almost
invariably prepared in pressure cookers, but most people
agree that they taste much better when prepared in a
tajine, the traditional cone-shaped earthenware pots that
gave this kind of dish its name.

The sauce that forms the basis of a marqa or tajine
varies per region. In Morocco, saffron is traditionally
used to color the basic sauce yellow. Nowadays, saffron
is nearly always replaced by artificial yellow coloring
powder, which is much cheaper but lacks taste. T'o make
a marqa, chopped onions and garlic cloves are fried in
arachide oil into which the (artificial) saffron is stirred.
Next, fresh chopped coriander and parsley are added,
then salt or “knurr,” that is, stock tablets (the brand name
has become the generic name) together with spices such
as black pepper, paprika, cumin, and sometimes ginger
and/or cinnamon. A famous mixed spice is 7ds el-hinut,
“the master of the shop,” which should consist of twenty
spices, among which powdered rose buds and lavender,
and, as tourists are meant to believe, the aphrodisiac
“Spanish fly.” Réis el-hinut is classified as a “hot” spice.
Consequently, it is almost exclusively used in winter.
Other “hot” spices such as black pepper, ginger, and pa-
prika, are also used more liberally in winter than in sum-
mer, when mild spices like cumin and cinnamon are used
more. After spices have been added, peeled and chopped
tomatoes are put in, together with meat. Last of all, wa-
ter is added, after which the sauce is left to simmer un-
til the meat is tender.
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Berber women eating traditional food from a common bowl in the Sahara Desert of Tunisia. © Ince
YsPEeRT/CORBIS.

Only very little water is added to the tajine. The
earthenware pot is placed on a charcoal burner, and it
takes hours for the meat and vegetables to cook in their
own juices. In Tunisia, tomatoes and harissa, a chili paste,
form the basis for the sauce so that the marqa is red rather
than yellow. Otherwise, much the same spices are used,
although cumin may be replaced with caraway. In Alge-
ria, in regions closer to Morocco, the basic sauce is yel-
low, while in regions closer to Tunisia it tends to be red.
Marqas are eaten with bread. In most Moroccan families,
the housewife or one of her servants prepares the dough
for the bread, which is then brought to the ferrin, the
public oven, where it is preferably baked shortly before
lunch, so that the bread is still slightly warm when lunch
is served. Tunisian and Algerian women often reheat the
bakery-bought bread before serving it.

Bread and couscous are never eaten together. While
in urban areas marqas are prepared more often than cous-
cous, in rural areas it is the other way around. Unlike
other dishes that are associated with the countryside,
however, a good couscous is considered a festive meal by
urban and rural dwellers alike. Most Maghrebi eat it for
Friday lunch, Friday being the most blessed day of the
week. It is also a favorite dish for weddings and other big
dinner parties, not in the least because it is easy to pre-
pare in great quantities. A Friday or party couscous tends
to contain more meat and a larger variety of vegetables
than those eaten during the other days of the week. Meat
is quite expensive in North Africa, and especially in the
countryside, both daily muargas and different kinds of

36

couscous consist largely of vegetables and pulses such as
chickpeas, lentils, and white beans. In coastal areas, fish,
mostly deep fried, is also included.

In general, pulse-based dishes are associated with
poverty. Bisira, for instance, a very thick sauce of cooked
dried and peeled broad beans to which lots of garlic, olive
oil and cumin is added, is a much loved dish, especially
in winter. Yet one would not dream of serving it to guests.
The same goes for wsbin, a Tunisian couscous with of-
fal, the cheapest “meat” there is. Instead of these cheap—
albeit delicious—meals, guests should be served dishes
that consist mostly of meat, such as the originally Ot-
toman /-hamm el-hlii, cinnamon- and ginger-spiced veal,
served with prunes and fried almonds, or dajij zitin,
chicken with green olives, salt lemon preserve, hard-
boiled eggs, and, again, fried almonds. Throughout the
Maghreb, bstila, originally from Fes, has also become a
favorite dish to serve guests. It is savory pie made of flaky
pastry filled with pigeon or chicken that is sprinkled with
cinnamon and powdered sugar before serving. The lat-
ter ingredients are also used to top off sweet couscouses
that are served for dessert.

Tea and evening meal. As was mentioned before, in
Algeria and Tunisia the dishes that are served for lunch
or dinner are interchangeable. These meals are eaten
around six or seven o’clock. In Morocco, the cashi’ tends
to be eaten somewhere between eight and nine o’clock.
This allows women to visit each other in the afternoon
and have tea together, which is followed by coffee just
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before they go home. The green tea that is flavored with
fresh mint and much sugar and may be served with e/-
ghraif, flaky pastries fried in a pan and served with honey
or castor sugar, or with beghrir, leavened pancakes served
with honey, butter or olive oil, or sfinj, fritters. Although
men also occasionally eat sweet pastries, throughout the
Maghreb they are typically associated with women.

Because the evening meal is served rather late in Mo-
rocco, women who stay at home have tea with bread or
harsha before they prepare dinner. Except when there are
guests, dinner in Moroccan cities is light, consisting of
soup, small meatballs in a tomato sauce, or milk-based por-
ridges of rice, semolina, or pasta. In rural areas where those
who work on the land have not been able to come home
for lunch, dinner is the main meal and more substantial.

Meals for Special Occasions: Ramadan

During the month called Ramadan, between dawn and
sunset, Muslims refrain from eating, drinking, and sex-
ual contacts. After sunset, all this is allowed again. Ra-
madan is as much a month of feasting as of fasting.
Indeed, many people gain weight during the fasting
month. Some people save money for months in order to
eat meat and luxury foods during the Ramadan nights.
Much like Christmas meals in Western countries, Ra-
madan meals are family dinners. More often than not,
friends or neighbors are invited to join in as well. Some
only pop in for the sunset meal, others stay until the last
meal that is served an hour before dawn. Sharing extends
to strangers: every day towards sunset, people bring soup
and couscous to the mosque for the poor and homeless.

Ramadan breakfast. Like most Muslims in the world,
North Africans follow the example of the Prophet Mo-
hammed (570-632), who used to break the fast by eating
a date and drinking a sip of water or milk. They then
perform the sunset prayers, after which the f#ir is served.
In Morocco, harira, nutritious tomato soup with meat,
chickpeas and lentils, has become the national dish for
breaking the fast. Besides harira, what should also always
be present on the breakfast table are shebbakiyyit, also
known as grioush, deep-fried pastries with anise and cin-
namon, which are dipped in honey or caramel when still
hot and are then sprinkled with sesame seeds. Beghrir,
pancakes, are another favorite, as are hard-boiled eggs
and olives. After having eaten two or three bowls of
barira, coffee with much more milk than usual is drunk.

Algerians and Tunisians also have soup for a Ra-
madan breakfast, but do not share the Moroccan habit of
eating sweet pastries with soup. They prefer to eat large
quantities of cakes and sweets with the coffee that is
served later in the evening. To digest breakfast, many
North African city dwellers go out to attend the open air
performances and other special Ramadan festivities that
are organized in town, buying orange juice, buttermilk,
roasted sunflower seeds, peanuts, or chickpeas from street
vendors as they stroll along.
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Ramadan evening meals. Tunisians and Algerians
combine the Ramadan breakfast and the evening meal.
They eat a date and a bowl of soup before performing
the evening prayers, after which they return for the
evening meal, which in all three countries should always
contain a fair amount of meat during Ramadan. L-bamm
el-blit (sweet veal with prunes) is a favorite Ramadan dish
in Algeria, while in Tunisia keftaji, a stew with meatballs
or a well-filled marqa (stew) may be served. Tunisians
may also eat parched fish for a Ramadan dinner. This is
frowned upon by Algerians and Moroccans: fish is easily
digestible and leaves you thirsty, two qualities that are
not very helpful during the fast. Ramadan dinners are
served with more side dishes (eggs, olives, salads) than
during other months of the year, and a larger variety of
fruits appear on the table for dessert.

A typically Moroccan tradition occurs on the fifteenth
night of Ramadan. That night, every family wants to eat a
home-slaughtered chicken or rabbit, which gives this spe-
cial dinner a connotation of a sacrificial meal. No similar
tradition exists in either Algeria or Tunisia. What all three
countries do share is the tradition on the twenty-seventh
of Ramadan to visit the graveyard, clean the graves of rel-
atives and have prayers said for them. On the way to and
from the graveyard, children in the street and poor people
who have gathered at the gates of the graveyards are given
sadaqa, alms consisting of dates, figs and sweet bread.

Meals at night during Ramadan. People who have
guests stay awake until the shir, the last meal before dawn,
in the meantime enjoying lots of coffee and pastries such
as baklava, br7k (sweet puff pastries) and sefiif, ground and
grilled sugared cereals and nuts. In the old quarters of
towns, those who go to sleep are awakened for the shir
by musicians going through the streets. Most people have
a light shair: French toast, a milk-based assida (porridge),
or a mesfilf, (sweet couscous). In rural areas, however, the
shiir may consist of a more substantial meal.

The feast meal. The last few days of Ramadan, women
are very busy preparing cookies, cakes and pastries for
the cid es-saghrir, the feast that ends the fasting month.
In rural areas, nearly every one makes kacak, hard biscuit
rings with anise and fennel seeds. In general, towns-
women make a greater variety of cakes, cookies and pas-
tries. In Algeria, women in Constantine are the most
famous cookie makers, to be followed by those of Algiers
and Blida. These cities used to have large Jewish com-
munities, and Muslim women are said to have learned
the art of cookie baking from Jewish women. Particularly
popular for the concluding feast of Ramadan are magrid,
date- or almond-filled fried cookies made from semolina,
and gnidelet, marzipan cigars. In Morocco, Fés is famous
for its good pastries, such as the kacab el-ghrazil, “gazelle
horns,” horn-shaped pies filled with almond paste.

In Morocco, many people find it important that the
first meal that is eaten on the feast that ends Ramadan
should be a white porridge. The color white symbolizes
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the purity that one has attained by fasting a whole month.
The rest of the day is spent paying visits and receiving
guests. In every house that they visit, people are served
coffee or tea with lots of cookies and pastries. Not sur-
prisingly, many people do not eat dinner on the first day
of the feast concluding the fasting month.

The Feast of Immolation

On the tenth day of the hajj, the pilgrimage to Mecca
two months after Ramadan, all pilgrims sacrifice a ram
to commemorate how Ibrahim (Abraham) slaughtered a
ram as a last-minute substitute for the son he was will-
ing to sacrifice as an act of obedience towards God. It is
recommended by Islamic law that those Muslims else-
where in the world who can afford it also sacrifice a ram.
Voluntary fasting is recommended the day before the rit-
ual sacrifice. Some people fast until the first meat of the
sacrificed ram is served later in the day. Only men are al-
lowed to slaughter. Female household heads call in a
butcher. After the slaughtering, the rest of the day women
are busy processing the meat.

Much local symbolism is attached to the various parts
of the sacrificial ram. Mothers, for example, dip a finger in
the blood that flows from the cut throat to mark the fore-
head of their children so as to ward off the evil eye. The
sheepskin not only makes a perfect prayer mat, but is also
thought to relieve the pain of a woman in labor who lies
down on it. Of particular importance is the liver, the or-
gan that is considered the seat of compassion. Barbecued
liver is the first meat that is consumed on the day of the
sacrifice. Women see to it carefully that there is a skewer
for every member of the family. When someone does not
make it on time for the barbecue, his or her skewer will be
kept apart for them. Sharing the liver with all family mem-
bers expresses and fortifies the family bond. The pieces of
liver on the skewers given to girls are wrapped in the fat
tissue that covered the heart of the ram, as this is believed
to enhance finding a husband with a good heart.

Nowadays, pieces of meat that are not distributed
among the poor can be stored in refrigerators and freez-
ers, but the tradition of making gedid, dried meat, has not
disappeared. Slices of meat are put in a spicy marinate
overnight. The next day, pieces of paunch are filled with
the marinated chunks and then tied into bundles that are
left to dry in the sun for several days. When a woman
has difficulty getting pregnant, her friends may organize
a lunch party for her by collecting two balls of gedid from
each woman who will attend, which are then served in a
couscous. The chances that the honorary guest gets preg-
nant are thought to have improved after this ritual lunch.
A tradition in Marrakesh (Morocco) is to dry the tail of
the ram to save it until the Ashéra, the celebration of the
New Year.

The Ashiira or Islamic New Year
Exactly one month after the Feast of Immolation, the
Ashiird is celebrated on the tenth day of Muharram, the
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first month of the Islamic year. Traditionally this is the
day on which the religious duty of performing zakit, the
legal almsgiving, is performed. Ashira concludes a tran-
sitional period of ten days between the old and new year.
During this period, some people observe fasting. In Mar-
rakesh, the fast is concluded by having a couscous with
the preserved tail of the sacrificial ram, which thus comes
to symbolize the farewell to the past year. In Tunisia, on
the ninth day of Muharram people tend to eat chicken
with very thin noodles, while on the tenth they prepare
a couscous or 7arqa with mutton. In Algeria, dinner on
the tenth of Muharram should be sweet, and often con-
tains raisins, prunes and cinnamon. In Morocco, Ashira
is not linked to any special meal, but what is shared with
the other countries is that women prepare or buy krish-
it or fakiya, mix of raisins, figs, nuts, and dime-sized
cookies. Krishlit is eaten at home and distributed among
children in the neighborhood.

Despite the influence of the former French occupa-
tion, New Year celebrations according to the Christian
calendar do not, as yet, receive much attention. An ex-
ception must be made for Tunisia, where people eat
mlitkbia or other dishes from spinach-like plants on New
Year’s Eve. Green is the color that symbolizes Islam. The
green color of the New Year’s Eve dish also symbolizes
the hope for a “green,” that is, prosperous, year.

The Mualid or Birthday of the Prophet

On the twelfth day of the third month of the Islamic cal-
endar, the mziliid or birth of the Prophet Muhammad is
commemorated. Every country has its own special dish
on this occasion. In Tunisia and Morocco, most families
have assida for breakfast, a semolina porridge prepared
with milk and sweetened with honey. Poorer people and
those in the countryside keep it simple, while people in
the cities and those who are better off may add raisins
and orange blossom water to the porridge. In Algeria,
people in the east are known for eating sfinj, fritters, for
breakfast, while garawarmi, chicken with turnip and
chickpeas, is eaten for dinner across the country. In Mo-
rocco chicken or beef with prunes and almonds is a fa-
vorite dish on the Prophet’s birthday.

Life Cycle Rites
Birth. While in North African cuisine both hot and

mild spices are used, the two should not be mixed. Ac-
cording to Tunisians, the combination of hot and sweet
spices is thought to cause diarrhea, just as fish with milk
is thought to cause skin diseases and tea with buttermilk
stomach aches. In all three countries, dishes prepared for
special occasions related to life cycle rites tend to be mild
and sweet. Cinnamon, raisins, prunes, and nuts are re-
curring ingredients. On the occasion of a birth, for ex-
ample, an Algerian new mother is offered semolina
porridge with honey. In Morocco the mother is offered
sefitf, ground and grilled cereals and nuts, flavored with
sugar, anise, and fennel. Sefiif is considered to help her
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regain her strength and to pass it on to her baby through
her breast milk. According to a Moroccan tradition, when
the baby is a girl, a cock should be slaughtered for the
first meal that the mother eats after having given birth,
the cock symbolizing the future husband of the girl. If
the baby is a boy, a hen is slaughtered for this dish. On
the seventh day after birth, the day on which the baby is
given its name, different kinds of pancakes such as ghraif
and beghrir are prepared for breakfast. In families that
can afford it, a sheep is sacrificed to thank God. It is pre-
pared for the guests who attend the name-giving party.

Marriage. According to a Moroccan custom, the last
meal that a mother of a Moroccan bride prepares before
her daughter leaves her parental home to join her hus-
band should be a dish that was “stirred with no spoon,”
lest her husband should prove to be an easily agitated and
restless man. Meanwhile, the guests at the groom’s house
are offered chicken with lemon preserve, almonds and
hard-boiled eggs, which symbolize fertility. In Algeria,
guests are served shtetha, “the dancing (chicken),” a name
referring both to the dancing of the guests and to the
movements of the chicken in the pot as is simmers in its
sauce of tomatoes, potatoes, garlic, and red pepper. Of-
ten, the parents of the groom slaughter a ram or calf on
behalf of the bride to serve to the wedding guests. In all
North African countries the bride and groom offer each
other dates and milk before they withdraw to a room to
consummate the marriage. Like eggs, dates and milk sym-
bolize fertility. For Algerians, an additional explanation
is that in this way, the partners eat each other’s “salt,”
thus becoming part of each other. On the morning after
the marriage ceremony, the parents of a Moroccan bride
traditionally send the newlyweds a rice porridge and
biizeliif, a boiled head of sheep. The whiteness of the por-
ridge symbolizes the purity of the bride while the head
expresses the wish that she uses her head in running her
household. On the seventh day after the wedding, the
family of the bride comes to visit her and are offered frit-
ters (sfinj) and porridge (assida) sweetened with honey.

Mourning. In the house where someone has died, tra-
ditionally no fire should be lit to prepare food for three
days. Those who come to express their condolences bring
along food for the bereaved, usually a very simple cous-
cous and hard-boiled eggs. Besides fertility, eggs also
symbolize death and mourning, particularly egg shells,
which break easily. On the fortieth day after the funeral,
a ram is slaughtered and its meat prepared for those who
gather to recite the Qur’an on behalf of the deceased.
The same ceremony is repeated a year after the death.

Jewish Food Habits

For a long time, there have been Jewish communities in
North Africa. Some, such as the Algerian Bahusi have
lived there since the destruction of the Temple in
Jerusalem more than two thousand years ago. Others set-
tled there after their expulsion from Spain after the Re-
conquista (1492). After independence in the 1960s, the
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majority of Jews emigrated to Israel, but all North African
countries continue to have Jewish minorities.

There are only a few respects in which food habits
of North African Jews differ from those of Muslims in
the region, and these all pertain to religious prescriptions.
Kosher cooking requires that meat and dairy products
should not be mixed and that different cooking utensils
should be used for each. Like most Muslims, Jews use oil
to fry their meat, but unlike Muslims, they will never add
smen, salted clarified butter. Also, when Jewish women
make bread, traditionally they always throw a small piece
of the dough in the fire, symbolizing the setting apart of
a portion of their meals for the poor.

Furthermore, special meals are associated with par-
ticular moments in the religious calendar. On occasion
of the Hebrew New Year, for example, as is the case
among Algerian Muslims on the tenth of Muharram,
sugar replaces salt, and sweet dishes with raisins and
prunes predominate. Moroccan Jews prepare a dish with
seven vegetables and a sheep’s head, symbolizing merit
and good fortune. During the days leading up to Yom
Kippur, the fast on the tenth day of the new year, many
families eat chicken, since for each family member a
chicken should be sacrificed on occasion of the New Year
to commemorate Abraham’s sacrifice. Women also pre-
pare “Yom Kippur bread,” with almonds. To break the
fast on the evening of Yom Kippur the table is set with
cakes. The day after Yom Kippur, at midday Moroccan
Jews eat chicken with olives, followed by beraniya, fried
and sweetened eggplants sprinkled with sesame seeds and
cinnamon.

Sukkoth, the Feast of Tabernacles, which begins five
days after Yom Kippur, lasts seven days. On the first day,
Jewish women in Morocco prepare a couscous. Through-
out the week of the Sukkoth holiday, women serve bet-
ter meals than usual. In Algeria, chicken is again a
favorite, being followed by lots of fruit for dessert. On
the occasion of Hanukkah, the festival of light, during
which the rededication of the Temple in 165 B.C.E. is
commemorated, women make their famous g¢nidelet,
marzipan cigars, and muagriid, date- or almond-filled fried
semolina cookies, as well as the same kind of pancakes,
fritters, and puff pastries that have been mentioned above
for Islamic celebrations. Tu-Bishvat, the festival of trees,
is celebrated by Moroccan Jews by eating fifteen differ-
ent kinds of (dry) fruits. Purim, the feast commemorat-
ing the deliverance of the Jews by Esther from a massacre,
is even more a feast of pastries, and kilos of them are ex-
changed between women and distributed among children
and the poor.

For Pesach, when the Exodus from Egypt is com-
memorated, the ritual meal should at least consist of a
salad with muarir, a bitter herb, referring to the bitter life
under Egyptian rule; a glass of salt water, representing
the tears and sweat shed; and eggs cooked hard in ashes,

a symbol of the destruction of the Temple. In Algeria,
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Jews eat a lamb’s leg on this occasion. The lamb sym-
bolizes the beginning of a new life, and its leg, God’s “ex-
tended arm” with which the Egyptians were hit when the
ten plagues fell upon them. The lamb’s leg also com-
memorates the fact that each Jewish family in Egypt was
asked to slaughter a lamb and smear its blood on the door-
posts of their houses so that these could be identified as
those that were to be saved. Last of all, matzos, biscuits
representing unleavened bread that was eaten during the
journey through the desert are eaten, as are fresh, green
vegetables, also representing a new beginning. On the
evening of Mimuna, the last night of the Passover festi-
val, many people only eat milk products, but some fami-
lies place fish on the table as a symbol of fertility.

Seven weeks after Pesach, Shevuoth is celebrated. Ac-
cording to some this was originally an agrarian festival,
but later became linked to the commemoration of the
covenant of Mount Sinai. On this occasion in Morocco,
“Angel’s Hair,” a pasta sprinkled with cinnamon and sur-
rounded by meat or chicken, is traditionally served.

On the Sabbath, all work must cease, and no fire
should be lit. Therefore, women make enough bread on
Fridays for two days and prepare the fish or chicken that
will be eaten on the Sabbath. A special Sabbath dish in
Morocco is skhina, consisting of eggs, potatoes, rice,
chickpeas and meat. Traditionally, skhina was prepared
in earthenware casseroles that were hermetically sealed
and cooked overnight in the public oven or in the still
glowing ashes of the fire used to heat the public bath.
"This way, it was still warm when eaten for lunch on Sat-
urday. Nowadays, most women prepare skhina at home.

The meals on the Sabbath tend to be better than on
other days of the week, often consisting of the same dishes
that Muslims eat on Fridays. The festive meals that are
served on occasions that mark the life cycle also tend to
be the same as those of Muslims, such as the “dancing
chicken” for marriages. Indeed, North African Jewish and
Muslim cuisines overlap widely, as do the meanings of
foodstuffs and ingredients used. For both Jews and Mus-
lims, salt is purifying, bread contains baraka, God’s bless-
ing, dates symbolize fertility, eggs both fertility and
mourning, green vegetables represent the wish for a new
year of abundance, and pulses are associated with poverty.

See also Fasting and Abstinence: Islam; Islam; Judaism;
Middle East; Ramadan.
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WEST AFRICA

West Africa is composed of eighteen countries occupy-
ing various climate zones. The coastal region from
Guinea-Bissau to Cameroon is characterized by abundant
rainfall (with a rainy season of at least six months) and a
thick forest of massive evergreen trees. A drier region,
the savanna, lies five hundred miles north of the forest,
and receives enough rainfall to sustain vast areas of rarer
trees and grasses. The semiarid zone between the Sahara
Desert to the north and the savanna to the south is called
the Sahel, which in some years has a dry season of over
nine months. North of the Sahel lies the Sahara Desert.

Ancient West Africa

Eight thousand years ago, during Europe’s Ice Age, the
Sahara Desert supported large populations in a lush, fer-
tile environment dominated by savanna grassland and
woodland. Fruits and vegetables, sheep, goats, poultry,
and cattle provided a reliable and abundant food supply
that sustained a sedentary population as it grew and de-
veloped. Fishing populations flourished along numerous
rivers and streams that flowed throughout the Sahara. As
the Sahara’s climate changed, becoming dry and mostly
desert, migrations south to arable land increased the pop-
ulations of sub-Saharan Africa.

Culdvation of crops in West Africa is theorized to
have originated around the headwaters of the Niger
River. Millet seems to have been the first important crop,
and may have been eaten in a porridge. The techniques
developed for crop cultivation of fruits, vegetables, herbs,
and spices were indigenous to Africa. The Diola of
Guinea-Bissau, for example, transformed most of the
mangrove swamps lining a number of river estuaries into
a network of paddy fields. Their techniques of dyking,
desalinating, ridging, and transplanting antedate all Eu-
ropean influence. The Yoruba and Bini and other Niger-
ian societies have lived in settled communities on the
same sites for several hundred years, evolving agricultural
systems that allow continuous cultivation of their soils
without significant or permanent loss of fertility.

Traditional Sources of Sustenance

In the forests of Ghana, as well as in Cameroon, tradi-
tional crops such as the cocoyam (taro) and plantain are
successfully cultivated. These plants, together with raffia
and oil palms, maize, cassava, African rice, and kola,
thrive in the long rainy seasons, which run approximately
nine months of the year.

Many West Africans who were not farmers were pas-
toralists or fishermen. Fish were eaten raw or pickled,
fried, boiled, and prepared by “gumboing.” Dried shrimp
and crayfish are still essental ingredients in stews and
sauces, some of which combine different types of fish with
coconut milk and other ingredients. Crab, lobster, cod,
mackerel, sole, pike, prawn, gilthead, eel, shrimp, sprat,
flounder, carp, and other varieties of seafood provided
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“fisher folk,” such as the Twi of Ghana and the Muslim
Bozo, with fish to sell at markets located well into the in-
terior of the continent. In many West African cities these
open-air retail markets were principally in the hands of
women, who were economically independent traders.

The market streets were filled with stalls selling cal-
abashes, palm oil, palm wine, ducks, chickens, fresh beef,
mutton, and other meats, yams and yam fritters, guinea
corn (sorghum) and millet beers, groundnuts, raw and
cooked beans, thin brown cakes (said to smell like gin-
gerbread), bean cakes, karra (meal dumplings), oblong
bean buns called jenkaraga, and soups and stews. Some
of the ready-made dishes included enjiborchi (rice with
sauce), ekoa (durra [a sorghum grain] porridge), killishi
(roasted meat, marinated and basted with oil, herbs, and
spices), and atchia-kara (a yam and vegetable sauce ladled
over chunks of beef, goat, and lamb).

An item used in Africa from antiquity, kola is in-
digenous to the forest zone of West Africa and is still
preferred by Muslims who are prohibited from using al-
cohol and tobacco. It was valued as a refreshing stimu-
lant and food by desert travelers during the trans-Saharan
caravan trade and in the early stages of trade between the
rain-forest regions, the Sahel, and beyond. In the six-
teenth century, Askia Mahmoud supplied kola to his
Songhai troops as an “energizer” before battle. Over forty
species of kola are grown in the region between Sierra
Leone and the Congo, with several varieties existing in
Ghana alone. From ancient times, West Africans have
also used different parts of the kola plant for treating
swellings and fresh wounds. Ghanaians use it to reduce
labor pain during childbirth and for treating guinea
worm. In addition, kola nuts were used as primary fla-
vorings in Coca-Cola and other beverages before kola
substitutes were manufactured.

Culinary Taboos and the Social Significance of
Cattle Raising

Although chicken, lamb, mutton, and goat were raised
and widely consumed, some societies adhered to taboos
relating to one or all of these meats and their by-
products. Egg consumption is still forbidden in some re-
gions, as it is believed to turn young males into thieves
and make childbirth difficult for women. The Mbum
women of southwestern Chad, for example, do not eat
any kind of eggs, chicken, or goat for fear of pain and
death in childbirth, giving birth to abnormal or unhealthy
children, or becoming sterile. In societies where goats
were believed to have dietary value, they were bred specif-
ically for their milk. In others, such as in the pastoral re-
gions of the Sahel, goat milk is less favored than cows’
milk as an item of trade, but is consumed by children and
herders in the field. (Lactose intolerance among some
West African peoples prevents them from drinking milk.)
Lamb was usually grilled or barbecued and served at spe-
cial feasts. Muslims prepared whole rams for the Id e/ fetr,
a major festival.

41



Men preparing fufu in a mortar in Ghana. Fufu is used like
dumplings or like pieces of bread for scooping up mouthfuls
of stew. © LisA TAYLOR/CORBIS.

Throughout Africa, cattle assumed a great impor-
tance in social, economic, and religious affairs. Cows were
slaughtered and various beef dishes prepared for special
occasions such as weddings, the naming of babies, festi-
vals, or funerals. Cattle raising among the Bororo clan of
the Fulani herdspeople (Fulani are dispersed throughout
West Africa, from Senegal to Cameroon) is carried out
by men who are charged with the herds’ daily pasturing
and watering, veterinary care, and seasonal movements.
Women milk the cows and market the milk. The Bororo
produce enough milk to support the family year-round,
living primarily on dishes made with milk, cheese, and
butter. They sell their milk products (or heads of cattle,
if milk production decreases) to pay for other foods. Meat
is not a staple part of the diet, but sometimes male or
aged cattle are slaughtered and eaten on ceremonial oc-
casions. The people of the northern regions, however,
consume large amounts of barbecued beef.

Cattle are raised by the Mande peoples (numerous
West African ethnic groups, including peoples of both
the savanna and forest, that speak a Mande language)
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primarily for prestige, dowry payments, and sacrificial
offerings. For other peoples, cattle not only provide
meat, hides, manure, and milk, they are also needed for

pulling loads.

The Legacy of Colonialism and Slavery

Slavery and colonialism sharply depleted the traditional
abundance of meats and other foods after Europeans “dis-
covered” Africa’s wealth in the early sixteenth century.
Colonialist control over African land and resources led
to crop production almost exclusively for export. Profits
from expanding agricultural exports went to foreign trad-
ing companies and colonial administrators, not to im-
prove the lives of African peoples. “Cash crops,” or the
major exports, became palm oil from most of the coastal
forest zone (a main source of lubricant for industrial ma-
chinery before the development of petroleum in the lat-
ter half of the nineteenth century), gum arabic from
Senegal (a hardened resin substance extracted from aca-
cia trees used to fix colored dyes in printed cloth in Eu-
ropean textile factories), groundnuts from Guinea, coffee
(the largest nonfuel export), and cocoa (primarily from
Ghana, but Nigeria, Cameroon, and the Ivory Coast were
also major producers). In the twentieth century, rubber
from Firestone Tire plantations in Liberia was added to
the list of exports.

The increases in production of export crops meant
that production of food crops dropped and food prices
rose. Sierra Leone, Liberia, and most of what was then
called French West Africa were forced to import rice and
other foods, even though they could grow their own. The
market value of export crops also reduced the available
land for staple foods at the expense of the native popu-
lation. Another reason for the neglect of staple food crops
was the depletion of the labor force. The slave trade
drained an estimated forty million Africans from the con-
tinent between the fifteenth and nineteenth centuries. In
addition, for those men between 18 and 60 years of age
who remained, colonial law mandated that they labor a
certain number of days for the state. Hundreds of thou-
sands of young men left home to escape conscript labor
laws in force in various parts of West Africa and found
work on coffee, cocoa, and groundnut plantations in the
Ivory Coast, Ghana, and Senegal.

In the late nineteenth and early twentieth centuries,
urbanization and social change in some areas also pulled
many people away from agricultural work, as the intro-
duction of packaged and canned convenience foods made
the traditional “from scratch” methods of food produc-
tion and preparation almost obsolete. Still, West African
holidays, feasts, and celebrations have been maintained,
with some alterations, and continue to showcase the nu-
merous dishes prepared with indigenous ingredients.

Festive and Everyday Dishes
Celebrations and festivities mark numerous occasions:
the start of seasonal rains, new planting season cere-
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monies (between May and August), the “first fruits,” the
call for blessings for good harvests, the harvest, the start
of the hunting and fishing seasons, weddings, the birth
of a baby (mothers are celebrated as well on this day),
the baby-naming ceremony, pubertal initiation rites, fes-
tival dances, the completion of the building of a new
home, religious holidays, and funerals. Huge feasts are
the highlight of such celebrations, and numerous special
main dishes, meats, breads, and snacks are prepared.
Banga and jollof rice (a spicy Ghanaian dish of chicken,
ham, stewed tomatoes, and onions), egusi (melon seeds)
and peanut stews and coconut soup, tiger-nut mold (a fa-
vorite pudding made with fish and yams), bean and abala
(ground rice) puddings, roasted and barbecued meats,
cassava dumplings (prepared with the leaves of the fluted
pumpkin), #iébou dienn (pronounced “cheb-oo0 jen,” Sene-
gal’s national dish, a fish and rice stew made with yams,
okra, eggplant, cabbage, and chili peppers), vegetable
side dishes (such as akee cooked with two or three vari-
eties of greens), coconut candy, chinchin (twisted cakes),
abacha mmili (cassava chips), ipekere (plantain chips),
meensa (millet cakes), and banana fritters (rolled in
groundnuts and sorghum or corn flour or cassava meal
before frying) are just a few of the items on the celebra-
tion menus. Poulet yassa, chicken marinated in a lemon
and onion mixture then grilled or sautéed, is one of Sene-
gal’s most famous dishes.

These are foods enjoyed in most of the countries
within the Sahelian zone today (Mauritania, Senegal, The
Gambia, Mali, Guinea-Bissau, Burkina Faso, Niger,
Chad, and Cape Verde), where some of the dominant sta-
ple foods are millets, Bambara groundnuts, yams, Asian
rice, sorghum, cassava, cowpeas (black-eyed peas; there
are forty varieties), sesame (mixed with wheat for biscuits,
used in chicken recipes, and in sesame szucre [sugar], a chil-
dren’s snack), maize, peanuts, and fonio (for hot break-
fast cereal). Dominating the diets of the coastal countries
(Guinea, Sierra Leone, Liberia, Céte d’Ivoire [Ivory
Coast], Togo, Ghana, Benin, Nigeria, and Cameroon)
are cassava, Asian rice, maize, cowpeas, lima beans, pi-
geon peas, sorghum, peanuts, plantains, cocoyam (taro),
and yams. Plantain is the basic ingredient for many pop-
ular snack foods throughout Céte d’Ivoire, and, with ba-
nanas, bridges the gap between the dry season and harvest
months of January to May, when other staples are un-
available or scarce. The cocoyam is rapidly becoming a
major staple in coastal communities, while cultivation of
yams in producer countries has been gradually decreas-
ing. Nigeria is the world’s largest producer of cocoyam,
followed by Ghana. Served by themselves, or mixed with
plantains, yams, or cassava and other ingredients, coco-
yams are used to make the traditional dish called fufu (also
fou fou): the staples are cooked and pounded into a smooth
soft dough used to make dumplings.

In addition to being popular foods, cocoyams and
yams have always carried social and cultural significance.
In Nigeria, the cocoyam festival, Alube, is celebrated an-
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nually in May. Yams are intertwined in the social, cul-
tural, and religious life of the farming communities where
they are the major crop. In remote areas of West Africa,
yams were an important status symbol, conferring pres-
tige on families who consumed large quantities. Many
customs dictate that yams should be used to wean babies,
and special yam dishes are prepared for birth rituals and
the naming ceremony for children. In some societies,
yams are also important foods for funerals as ceremonial
offerings to the gods and to the spirits of the departed,
in others as food during the funeral feasts.

Throughout West Africa, the yam is revered by
many traditional societies including the Ibo of eastern
and midwestern Nigeria. Although many of their customs
have been lost or modified due to European influence,
it is believed that the Ibo are more devoted to yam cul-
tivation than any other yam producers. Their religious
devotion to the food has prevented its displacement by
other crops.

The New Yam Festival is, in many West African re-
gions, the most important celebration of the year. The
annual festivals are associated with planting but more par-
ticularly with the yam harvest. Some of the groups that
celebrate the festival include the Ashanti of Ghana, the
Ibo and Yako of eastern Nigeria, the Yoruba of western
Nigeria, the peoples of the eastern Ivory Coast, the Ewe
of Togo, the people of Benin, the Tiv of the Benue re-
gion of northern Nigeria, and the Kalabari of the east-
ern Niger Delta.

Other Indigenous Foods

Yams can be stored for six to nine months, but if they
begin to run low, they are usually supplemented by fruits,
seeds, and nuts that grow in abundance at different times
of the year. In various regions of West Africa, these crops
include the African breadfruit, the African pear, the in-
cense tree, the star apple, the African mango, the shea
butter tree (Vitelleria paradoxa, which produces a nutlike
fruit—57 percent of its seed’s weight is oil), various
species of gourd (many have yamlike roots that grow deep
underground), and the cultivated species of sword lily or
corn-flat, the Leguminosae, which produces tubers and ed-
ible roots, and the all-purpose baobab tree.

The baobab grows wild in the savanna regions of
Mali and other areas of West Africa. Rope was made from
its bark and medicines were manufactured from extracted
liquids as well as from its dried leaves; the dried leaves
were also used as a thickener for stews. In addition, its
fruit is not only a great source of vitamin C, but is also
used to make refreshing drinks containing tartaric and
other acids. A meal for making bread was derived from
this plant, as was a red dye.

Sorghum, another indigenous food crop, also pro-
vides a red dye that is rubbed into animal skins to make
red leather, and its stems yield large amounts of sugar.
Sorghum is probably one of the world’s most versatile
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food crops with undeveloped genetic potential. In Nige-
ria, young children eat the yellow varieties of sorghum
to prevent blindness because their diets are deficient in
vitamin A. The most common food prepared in Nigeria
is tuwo, made by stirring sorghum flour into hot water
and allowing the thick paste to cool and gel. Once cooled,
tuwo is cut or broken up and eaten with soup. In West
Africa it is generally known as guinea corn, and the grains
of certain varieties are popped like popcorn. Sorghum
grain is made into flour for a thick pancake batter fried
in groundnut oil; sorghum beer is a favorite beverage
consumed at wrestling matches as burkutu, an alcoholic
gruel, or as pito, with the sediment removed. Dawaki are
flat fried cakes made with a mixture of sorghum and bean
flours, and sometimes accompany soups. A flour and wa-
ter batter, akamu, is used to flavor and thicken porridges
and cereals.

Sorghum, rice, maize, yams, plantains, cassava, and
taro (cocoyam) are staples along with common ingredi-
ents such as onions, tomatoes, palm fruits, egusi and other
melon seeds (used for thickening), okra, pumpkin, co-
conut, coconut milk, and a variety of nuts. Fish, meat,
and vegetable dishes are heavily seasoned with numerous
hot peppers and spices, such as Guinea pepper grains
(melegueta), spicy cedar (called atiokwo in the Ivory Coast;
the seeds are roasted, ground, and used in soups or with
leafy vegetables), tea bush (known as an-ghonto in Sierra
Leone; its fragrant leaves are used to flavor meat dishes
and vegetable, egusi, and palm nut soups), African locust
bean (harvested, boiled, and fermented to produce
dawadawa, an indispensable condiment in Nigerian and
Cameroonian cuisine), and West African black pepper
(known as fukungen to the people of The Gambia and
Senegal). Several oils are used in preparing West African
dishes, such as groundnut (or peanut, sometimes pre-
ferred in stews), melon seed, sesame seed (gingelly or
gingili), coconut, corn, shea butter, and palm, the favorite
because it imparts a reddish color to foods. Cooking
methods include frying, simmering or boiling, roasting
and steaming (foods are steamed in banana, plantain,
miraculous berry, cocoyam leaves, or corn sheaths), and
baking, or combinations of two or three of these meth-
ods. Broiling was added in the twentieth century.

Two to three very large meals are prepared and con-
sumed daily, and West Africans eat until they are full.
Breakfast can consist of pap (or ogi, a hot beverage made
with corn meal, milk or sour milk, and sugar), zkara (bean
cakes made with black-eyed peas or other beans, water,
salt, onions, and peppers, then fried in peanut or palm
oil), moi-moi (steamed bean pudding, made with black-
eyed peas or other beans), roasted or fried plantains, and
tea or coffee. West Africans enjoy gari (the dried and
ground form of cassava) with soup for lunch, along with
okra, egusi or agbono soup (seeds from the egusi melon are
toasted and ground; agbono are the dry seeds from the
African mango, ground to a smooth paste before using),
and fufu (pounded yam). All soups contain various greens,
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such as wkazi and cassava leaves, and smoked or dried
shrimp and crayfish. For dinner, there is jo/lof rice or co-
conut rice with roasted meats, boiled rice and a chicken,
beef, or fish stew (or palm nut or pepper soup) contain-
ing okra, cabbage, groundnuts (or peanuts), and other in-
gredients. Vegetable side dishes, including beans and rice
or rice garnished with fried plantains, are very popular.
An indigenous Ghanaian dish, kenke, is steamed pudding
made with fermented maize pulp; its two varieties are
served with soups and stews. Occasionally fruits are
served as appetizers, but traditionally all dishes are served
at the same time rather than in courses. Fruits, nuts, and
snacks, such as chinchin (twisted cakes sold by vendors
along roadside markets), are sometimes eaten between
meals.

Summary

As host for centuries to fortune hunters, colonialist
regimes, and migrations from Europe and other coun-
tries, West Africa has been perceived as the recipient, not
the provider, of cuisine and culture. Even as French and
other foreign languages began to blend with those native
to the continent, thereby changing the names of certain
dishes, and as minor changes in ingredients were made
in those dishes (by way of foreign influence), West
African cuisine remained a significant cultural force.

Archeological excavations, together with new stud-
ies on Africa’s agricultural and culinary past, demonstrate
that Africa had many indigenous crops. Unfortunately,
emphasis is too often placed on foods brought into Africa
during the period of slavery and colonization rather than
on indigenous foods consumed domestically or exported
to foreign countries, and most studies limit African agri-
culture and diet, prior to European influence, to a small
number of indigenous foods: yams, cowpeas (black-eyed
peas), sorghum, millets, okra, some bush greens, and
whatever items were gathered. Watermelon, akee (Blighia
sapida; also ackee or achee, a bright-red tropical fruit with
black seeds and a creamy white flesh), tamarind, bottle
gourd, fluted pumpkin, egusi melon, sesame, and one or
two other beans have been added in a few studies.

In Volume I of its Lost Crops of Africa, the National
Academy of Sciences reports that Africa has produced
more indigenous cereal grains, including its own species
of rice (nutritionally superior to Asian rice), than any
other continent. Among Africa’s more than two thousand
currently known native food plants are grains, such as
African rice, pearl and finger millets, and fonio; cultivated
fruits, such as balanites (desert dates), butterfruit (africado),
horned melon, ziziphus (Rhamnaceae, the buckthorn
family) and kei apple; wild fruits, such as chocolate
berries, figs, custard apples, grapes, gingerbread plums,
and star apples; vegetables such as amaranths, spirulina
(a nutritious blue-green algae of fresh and brackish wa-
ters), edible mushrooms, oyster nuts, Ethiopian mustard,
gherkins, mock tomatoes; legumes such as marama, lo-
cust and sword beans, grass peas and guar; roots and tu-
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bers such as anchote (Coccinea abyssinica), Hausa potatoes,
tiger nuts, several varieties of yam, and vigna roots, and
a number of spices and herbs.

These foods are endangered by “botanical colonial-
ism,” the export system of “cash crops” and “one-crop
agriculture” imposed on West Africa and the rest of the
continent by European colonialism. In addition, “struc-
tural adjustment programs” of the 1980s, designed by the
World Bank and the International Monetary Fund to in-
crease the role of exports in the economy and reduce
Africa’s deepening debt crisis, have actually intensified
low agricultural productivity for domestic consumption.
Poor families, in an effort to meet urgent food needs, of-
ten intensively cultivate lands and forests for subsistence
or exports, frequently in areas that once yielded ancient
crop species or medicinal plants, or those that are some-
times erosion-prone, where crop yields drop severely af-
ter a couple of years. Food shortages, famine, disease, and
widespread poverty are the result.

West Africa has been a major contributor to world
cuisine in terms of the migration of its indigenous crops,
methods of production of those crops, and culinary cus-
toms. Very few of Africa’s currently known native food
plants have received the recognition or research deserved
and warranted for so vast a larder. The scientific com-
munity has not been able to provide an exact count of
foods actually native to the continent nor the age of most
of its crops. The history of the continent’s flora is, there-
fore, virtually unknown. As with environments threat-
ened with endangered species, Africa’s indigenous
agricultural pantry is gradually dwindling due to lack of
research and interest. Many biases exist against native
African foods, biases that have kept alive perceptions of
the inferiority of African crops. It is therefore hoped that
there will be an eventual understanding and appreciation
of Africa’s endangered agricultural species, as they have
much to offer, not only to Africa but the rest of the world
as well in terms of solving major hunger, disease, and en-
ergy problems.

See also Agriculture, Origins of; Anthropology; Banana and
Plantain; Cassava; Cattle; Food Archaeology; Food
Supply, Food Shortages; Fruit: Tropical and Sub-
tropical Fruit; Game; Government Agencies, U.S.;
Hunting and Gathering; International Agencies;
Nuts; Paleonutrition, Methods of; Rice; United
States: African American Foodways; Vegetables.
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AFRICAN AMERICAN FOOD. See United States.

AFRO-CARIBBEAN. See Caribbean.

AGENCIES. Sec Government Agencies; International
Agencies.

AGRICULTURAL RESEARCH. Agricultural re-
search has occurred continuously since humans began
shifting food acquisition methods from hunter-gatherer
to agrarian. The early goal of agricultural research was
simply better methods of producing food. As humans and
agriculture progressed, research widened to control of
diseases and pests, better cultivars, productive fields or
animal rearing facilities, improvement of food crops, and
basic biological understanding of plants and animals. The
early studies were empirical, that is, trial and error. Nev-
ertheless, these were the forerunners of agricultural re-
search and in many ways the forerunners of many forms
of scientific investigation.

Beginnings

Most people place the beginnings of formal agricul-
tural research in the late eighteenth century to the mid-
nineteenth century. This relatively long initial phase was
caused by several factors. First, many of the other basic
sciences were in an early developmental stage. In fact the
early agricultural scientists were trained chemists apply-
ing their skills to food production. Secondly, govern-
ments were reluctant to provide funding for agricultural
research. In the United States both George Washington

and Thomas Jefferson advocated formal agricultural re-
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search as a fundamental component of the newly devel-
oped country. However, Congress did not share either
president’s feeling and did not support a formal agricul-
ture department until 1862. The U.S. Department of
Agriculture did not achieve cabinet status until 1889.

Third, many of the world’s great universities had not
yet been founded or were also in early stages of devel-
opment. The first colleges involved in agricultural re-
search in the United States were Harvard, Yale, and
Princeton. Several of the early endowed chairs in uni-
versities were in chemistry, agriculture, or a combination
of the two. Fourth, agricultural principles developed were
often not applicable to farms or crops in other parts of a
country or continent. Thus an initial credibility problem
existed with much of the early agricultural research. In
the mid-1800s the concept of an experiment station de-
veloped in Europe. Some authors credit the Germans
with development of the experiment station, while oth-
ers credit the British. Regardless of the location of the
first stations, the concept was to develop agricultural re-
search sites near areas of agricultural production so re-
sults would be applicable to the local areas. This concept
became common in all areas of agricultural production.

Justus von Liebig is often credited with writing the
first book on agricultural research, Organic Chemistry and
Irs Applications to Agriculture and Physiology, published in
both Germany and England in 1840. Liebig was an agri-
cultural chemist in Giessen, Germany, one of the first ex-
periment station sites. Liebig also established courses in
agricultural chemistry and provided a site for foreign stu-
dents to study under his tutelage. Numerous students
from across Europe and the United States studied under
him. The model Liebig developed for research sites near
production areas, student training, and course offerings
remained the standard for agricultural research around
the world in the early twenty-first century.

Developments in the United States

The U.S. government did not establish a formal agricul-
tural research agency until the middle part of the nine-
teenth century. Early agricultural research, from 1836 to
1862, was conducted by the U.S. Patent Office, which
received, on an irregular basis, funds from Congress for
specific purposes. Scientists trained in Europe were hired
as faculty members by many of the universities and by
other nongovernmental groups, such as the Smithsonian
Institution. Thus it seems clear that universities in Eu-
rope, particularly in Germany and England, were the first
to establish formal agricultural research programs.

As the scientific disciplines of chemistry and biology
developed, those principles were increasingly applied to
food production. In many cases chemical assays and prin-
ciples were established in direct response to needs in the
food and agriculture industries. In the second half of the
nineteenth century agricultural research became a rec-
ognized discipline in institutes of higher education. The
Hatch Experiment Station Act of 1887 established a for-
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mal linkage between the U.S. Department of Agriculture,
which would supply funding, and state colleges of agri-
culture, where the research would be conducted. This
collaboration between states and the federal government
was an important model in governmental relations.

Through the first sixty to seventy years of the twen-
tieth century, Hatch funds were sufficient to conduct re-
search and to train students at universities. However, late
in the century Hatch funding received no increases, and
the funds diminished in real terms. In the twenty-first
century, university scientists working in agriculture must
compete for funds from a variety of funding sources,
mostly federal government programs, by writing com-
petitive proposals. Congress in collaboration with the
president provides funds for the various federal research
programs. Thus at times funding for research topics is
influenced by political motivations instead of by the
common good. Even with staffs and consultants well
versed in current topics, this approach diminishes the di-
alogue on the most important topics that require re-
search support. This change in research funding has
positive and negative attributes. On the positive side,
only the best research, on topics that have far-reaching
implications and those that will have the largest impact
on agriculture and society, is conducted. On the nega-
tive side, minor agricultural industries rarely receive any
of this funding, and development of new opportunities
in agriculture is difficult.

E. John Russell (1966) described five phases of agri-
cultural research in Great Britain. While the years may
differ, the concepts and general timing are similar to
other parts of the world. Phase one began in the late six-
teenth century with Francis Bacon and was characterized
by numerous individuals conducting research in ancillary
areas to agriculture without communication among
themselves. This period lasted until the end of the eigh-
teenth century.

The second phase coincided with the emergence of
chemistry and lasted until the mid-nineteenth century.
Numerous nongovernmental groups were established
during the period to promote agriculture, and several uni-
versities established formal programs in agricultural sci-
ences. The third phase lasted until the early twentieth
century and included establishment of extension activi-
ties in university programs as well as expansion of teach-
ing. The fourth stage was a short but important period
because of the expansion of experiment stations, research
funding from governments, and recognition of the role
of agricultural development as an economic development
tool. This phase lasted from 1920 to 1930. The fifth phase
has lasted into the twenty-first century. Russell described
this phase as the time of governmental laboratories and
dissociation from farmers and their needs. While Rus-
sell’s view is rather cynical, many farmers share his point.

As large, multinational companies became involved
in agricultural research, much of the generated research
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results became proprietary and focused on generation of
revenue. However, the range of products developed dur-
ing the twentieth century was extraordinary, ranging
from corn syrup to lecithin and resulting in products that
literally changed lives. Breakfast cereals, sliced white
bread, hot dog buns, soybean meal, and more changed
the way people lived in developed countries and offered
the promise of alleviating hunger and malnutrition in the
remainder of the world. Agricultural research in univer-
sities focused on production of crops, both plant and
animal, and on improving efficiency of production. Agri-
cultural engineers led the Industrial Revolution and are
rapidly applying space-age technology to tractors. Ad-
vanced biological lines of research, including microbiol-
ogy, biochemistry, molecular biology, and developmental
biology, are routine in agricultural research laboratories
in the twenty-first century. Practical agricultural research
funding, however, is diminishing.

Agricultural research was one of the early areas of
formal scientific investigation and remained the founda-
tion for many forms of research in the twenty-first cen-
tury. Results from this research led to high-quality foods
that are moderately priced, significant improvements in
health, elimination of various diseases, far-reaching in-
creases in cognitive function, and many other benefits to
society.

See also Agriculture since the Industrial Revolution;
Agronomy; Genetic Engineering; Green Revolution;
Horticulture.
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Paul B. Brown

AGRICULTURAL WORKERS. In the United
States, workers in agriculture include agricultural in-
spectors, graders and sorters, and farmworkers. While
some agricultural workers find permanent, full-time po-
sitions, most will work in temporary, low-paying jobs that
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are seasonal and often require seven-day workweeks with
days that begin before sunrise. They may work indoors
or outdoors. Most work with food crops or animals. How-
ever, increasing agricultural mechanization, consolida-
tion of farms, and urbanization have led to less growth
in the number of agricultural jobs in the United States.
Growth in landscape and horticultural services will re-
quire a shift to fill the need for more workers in horti-
culture and landscaping. According to the United States
Bureau of Labor, the number of jobs in agriculture was
expected to grow more slowly than the average for all oc-
cupations during the 2000-2010 period.

Agricultural Inspectors

Most agricultural inspectors work in full-time, perma-
nent positions for the federal and state governments. In-
spectors frequently examine food crops, livestock, and
food processing equipment and facilities for compliance
with laws and regulations that govern health, quality, and
safety. Inspectors also examine nursery and greenhouse
crops. In order to control or eradicate pests and diseases,
they collect samples of food or plants and send them to
a laboratory for further examination and analysis.

Graders and Sorters
Graders and sorters of agricultural products spend their
workdays grading, sorting, and classifying food and other

agricultural products such as buckwheat hulls, pickles,
olives, nuts, and apples. Fresh-picked fruits and vegeta-
bles must be examined and sorted by size, weight, color,
or quality before packaging for markets.

Farmworkers

Farmworkers make up 90 percent of all agricultural work-
ers. However, according to the Economic Research Ser-
vice, the number of farmworkers is difficult to determine
since they tend to live in unconventional housing, or are
undocumented foreign immigrants who avoid enumera-
tors. Farmworkers include laborers who work with food,
greenhouse, and nursery crops, and also caretakers of
farm and ranch animals. Compared to most wage and
salary workers, farmworkers tend to be younger, less ed-
ucated, never married, and non-U.S. citizens. Most are
male and Hispanic or belong to a minority. Most farm-
workers live in poverty. Between 1999 and 2000, the real
average weekly earnings of hired farmworkers decreased
from $331 to $319 for full-time workers and from $289
to $280 for all hired farmworkers—and the downward
trend seems to be continuing.

Migrant farmworkers. Migrant farmworkers make up a
large segment of all farmworkers in the United States. Mi-
grant workers travel across state or county boundaries to
do agricultural work of a seasonal or other temporary na-

An agricultural worker applies pesticides in a greenhouse in Salinas, California. CORBIS (BeLLEvuE).
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ture, and often must be absent overnight from their per-
manent place of residence. In 2000, 36 percent of hired
farmworkers were not United States citizens. Almost 78
percent of the non-U.S. citizens working as hired farm-
workers were employed in the West, where they accounted
for 63 percent of the hired farmworker force. Crop pro-
duction accounted for 72 percent of migrant farmwork.

Migrant and other farmworkers often work physi-
cally exhausting schedules: seven days a week, thirteen
hours per day, in rain, heat, and high humidity. For ex-
ample, while detasseling corn in Illinois in July, a group
of migrant workers will likely experience insect bites, heat
exhaustion, injury, fatigue, and exposure to pesticides and
fertilizers. Workers earn minimum wage and may be pro-
vided with temporary housing and access to local health
care. Some workers must contend with harassment when
local residents mistrust the workers. Language is a bar-
rier, especially for older workers who have not learned
English. Families that travel throughout the year must
keep up with schoolwork. Local school systems may pro-
vide summer school, or students may use the Internet to
stay in touch with their courses at home. Sometimes, non-
profit groups will provide migrant schoolchildren with
special activities such as swimming classes, library access,
or tutoring.

Migrant workers have not always received the help
they needed. In the 1960s—at the same time as the civil-
rights movement and opposition to the Vietham War—
an effort was made to organize farmworkers in order to
improve the quality of their lives. César Chavez, a mi-
grant worker, organized agricultural workers in a suc-
cessful bid for higher wages, better working conditions,
and access to social services such as citizenship classes,
immigration advice, and welfare counseling. In the 1970s,
the United Farm Workers of America (UFWA) had
150,000 members. By the late 1900s, illegal labor or le-
gal “green card” workers had diminished the power of
the UFWA. Few twenty-first-century agricultural work-
ers are members of a union. Some migrant agricultural
workers do not have legal authorization to work in the
United States.

See also Agriculture since the Industrial Revolution; Class,
Social; Division of Labor; Food Production, History
of; High-Technology Farming.
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Patricia S. Michalak

AGRICULTURE, ORIGINS OF. The last thirty
years have seen a revolution in our understanding of the
origins of agriculture. What was once seen as a pattern
of unilateral human exploitation of domesticated crops
and animals has now been described as a pattern of co-
evolution and mutual domestication between human be-
ings and their various domesticates. What was once seen
as a technological breakthrough, a new concept, or “in-
vention” (the so-called Neolithic revolution) is now com-
monly viewed as the adoption of techniques and
ultimately an economy long known to foragers in which
“invention” played little or no role. Since many domes-
ticates are plants that in the wild naturally accumulate
around human habitation and garbage, and thrive in dis-
turbed habitats, it seems very likely that the awareness of
their growth patterns and the concepts of planting and
tending would have been clear to any observant forager;
thus, the techniques were not “new.” They simply waited
use, not discovery. In fact, the concept of domestication
may have been practiced first on nonfood crops such as
the bottle gourd or other crops chosen for their utility
long before the domestication of food plants and the ul-
timate adoption of food economies based on domesticates
(farming).

The question then becomes not how domestication
was “invented” but why it was adopted. What was once
assumed to depend on cultural diffusion of ideas and/or
crops is now seen by most scholars as processes of inde-
pendent local adoption of various crops.

Patterns of Domestication

The domestication of the various crops was geographi-
cally a very widespread series of parallel events. Some
scholars now recognize from seven to twelve indepen-
dent or “pristine” centers in which agriculture was un-
dertaken prior to the diffusion of other crops or crop
complexes (although many of these are disputed) scat-
tered throughout Southwest, South, Southeast, and East
Asia; North Africa and New Guinea; North, Central, and
South America; and possibly North America. As the ear-
liest dates for the first appearance of cultigens are pushed
back; as individual “centers” of domestication are found
to contain more than one “hearth” where cultivation of
different crops first occurred; as different strains of a
crop, for example, maize or rice, are found to have been
domesticated independently in two or more regions; as
an increasing range of crops are studied; and, as little-
known local domestic crops are identified in various
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regions in periods before major crops were disseminated,
the number of possible independent or “pristine” centers
of domestication is increasing, and the increase seems
likely to continue.

Early Domestication of Crops

Combining patterns provided by various scholars (see the
bibliography) suggest that major domesticates appear in
Southwest Asia or in the Near East (wheat barley, lentils)
by 9,000-12,000 B.p. or even earlier; in Thailand (rice)
between 12,000 and 8,000 B.p); in China (millet, soy-
beans, rice) ca. 9,500 B.P.; in Mesoamerica (squash, beans,
and maize) between 10,000 B.P. and 5,500 B.P.; in South
America (lima beans and peppers) by ca. 8,000-10,000
B.P. and, with less certainty, potatoes and manioc by 6,000
B.P.; and in North America north of Mexico (sunflowers,
may grass, chenopods, sump weed, and marsh elder) by
4000-5000 B.P.; in North Africa (pearl millet, sorghum)
by 5500-6800 B.P.; in Southeast Asia (taro ) by 8000 B.Pp.
and possibly much earlier. (Root crops are presumed to
have had even longer histories of domestication in the
moist tropics but they are poorly preserved and difficult
to document archaeologically.)

As an example of the regional complexity of incipi-
ent domestication, there may have been three centers of
domestication at three altitudes in South America: a low-
land complex involving manioc and sweet potato; a mid-
elevation complex involving amaranth, peanut, jicama,
and coca; and a high-elevation group including potato
and other lesser tubers such as u/ucu.

The agriculture of particular preferred crops also
spread widely by diffusion or population movement in
some areas in the prehistoric period. In perhaps the best
known patterns of diffusion of agricultural economies (or
displacement of indigenous hunter-gatherer popula-
tions), Middle Eastern farming economies had spread to
Bulgaria by 7500 B.P.; to Italy by 7000 B.P.; and to Britain
by 6000-5000 B.p. Maize diffused very widely in North
and South America from Mesoamerica (apparently with-
out the significant spread of people); and rice cultivation
diffused throughout South, East, and Southeast Asia.

Despite its geographical dispersal, the adoption of
the various domestic crop economies occurred within a
narrow time span, between about 10,000 and 3,000 B.P.
The human population entered a relationship with many
different plants at about the same time, implying that hu-
man activities were the prime motivator of major eco-
nomic change and entry into mutual domestication in
each instance.

Domestication (genetic manipulation of plants) and
the adoption of agricultural economies (primary depen-
dence on domestics as food), once seen as an “event,” are
now viewed as distinct from one another, each a long
process in its own right. There is often a substantial time
lag between incipient domestication of a crop and actual
dependence on it. That is, the adoption of farming was
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a gradual quantitative process more than a revolutionary
rapid adoption—a pattern of gradually increasing inter-
action, and degrees of domestication and economic in-
terdependence.

Moreover, the adoption of agriculture was, by all ac-
counts, the coalescence of a long, gradual series of dis-
tinctive and often independent behaviors. Techniques
used by hunter-gatherers to increase food supplies, long
before farming, included the use of fire to stimulate new
growth; the protection of favorite plants; sowing seeds or
parts of tubers without domestication; preparing soils;
eliminating competitors; fertilizing; irrigating; concen-
tration of plants; controlling of growth cycles; expansion
of ranges; and ultimately domestication. By this defini-
tion, domestication means altering plants genetically to
live in proximity to human settlements, enlarging desired
parts, breeding out toxins, unpleasant tastes, and physi-
cal barriers to exploitation—in short, getting plants to re-
spond to human rather than natural selection.

Dependence on Crops

Almost all authorities describe a gradual increase in the
quantitative dependence on domesticated crops. Most
also see a quantitative shift from high-quality to low-
quality resources (a reduction in the variety and density
of essential nutrients, calories, protein, vitamins, miner-
als, and fatty acids per unit of bulk, desirability of foods,
and ease of exploitation). Most also describe a movement
downward in the trophic levels of foods exploitated A
common theme in almost all discussions of the origins of
agriculture is the idea of increasingly “intensive” ex-
ploitation of foods (the use of increased labor to exploit
smaller and smaller areas of land).

This sequence of events commonly first involved a
focus on an increasing range (a “broad spectrum”) of low-
priority wild resources, increasing the efficiency in which
space was utilized—a shift from economies focused on
comparatively scarce but otherwise valuable large animals
and high-quality vegetable resources to one in which new
resources or different emphases included smaller game,
greater reliance on fish and shellfish, and a focus on low-
quality starchy seeds. There is a clear and widespread
appearance of and increase in apparatus (grindstones
for processing small seeds, fishing equipment, small
projectile points) in most parts of the world before the
adoption of agriculture, which cannot be a function of
differential preservation.

Ultimately the spectrum of exploitation seems to
have narrowed again as populations shifted toward more
complete modification of landscapes to permit increased
dependence on particular low-priority but calorically
productive starches that could be obtained in large quan-
tities per unit of space and then stored. Such modifica-
tion of the land to focus on the quantity of calories per
unit of space by promoting staple crops would then elim-
inate some calorically marginal foods, resulting in a loss
of dietary variety and of some nutrients. (The major
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staples—rice, maize, wheat, barley, potatoes, sweet pota-
toes, manioc, and taro—all cause dietary deficiencies
when relied on too heavily as the sole basis of a diet. The
deficiencies are likely to be exacerbated by dry storage,
which destroys C and B-complex vitamins.)

Intensification of Resource Use

The intensification can probably be seen best through
the eyes of optimal foraging theory, much of which has
focused on caloric returns for each unit of labor provided
by various foods, and has argued that human groups
will go first for high-ranking resources (those that yield
high returns for a unit of work including preparation).
Repeated studies of comparative efficiency of food-
gathering techniques in various parts of the world have
routinely reported that human populations should prefer
resources such as large game, which, when available, can
be exploited with great efficiency. Populations turn to in-
creasing reliance on lower-ranking, that is, less efficiently
exploited, resources (small game, shellfish, most nuts, in-
dividually caught fish, and small seeds) only as those of
higher rank disappear or become so scarce that the time
involved in finding them becomes prohibitively high (for
example, as large game becomes scarce). Such calcula-
tions by scientists do not predict the behavior of indi-
vidual populations perfectly (presumably because other
factors such as local food preferences or inertia come into
play). But they do dramatically conform to the broad
trends in prehistory relating to a Paleolithic-Mesolithic-
Neolithic sequence or its equivalents in the New World.
And they suggest that this sequence of economic changes
is one of declining efficiency in resource exploitation.

Resources used increasingly in the intensification of
individual units of land—the so-called broad-spectrum
revolution—typically provided fewer calories per unit of
labor than the comparative emphasis on large animal ex-
ploitation that preceded them. Small seeds such as wheat,
barley rice, and maize typically are among the least pro-
ductive resources (and among the lowest priority as well
in taste and quality) and would presumably have come
into use only as preferred resources disappeared or be-
came prohibitively scarce. Seasonal seeds, although po-
tentially harvested quickly and in large quantity, typically
involved intensive processing and the labor of storage as
well as significant storage losses. A significant point is that
the adoption of low-ranking resources depended not on
their availability but on the declining availability of higher
resources. Cereals were adopted not because they were
or had become available but because preferred resources
such as large game were becoming less available.

The major cereals are relatively inefficient to exploit
and process, as demonstrated by Kenneth Russell with
specific reference to the Middle Eastern cradle of wheat
and barley cultivation. Agriculture, therefore, may not
have been “invented” so much as adopted and dropped
repeatedly as a consequence of the availability or scarcity
of higher-ranked resources. This pattern may in fact be
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Working the fields in ancient Egypt, as depicted in the Book
of the Dead of Heruben, circa 1069— 945 B.C.E. © GIANNI DAGLI
ORTI/CORBIS.

visible among Natufian, or Mesolithic, populations in the
Middle East whose patterns of exploitation sometimes
appear to defy any attempt to recognize, naively, a sim-
ple sequence of the type described above.

Technological changes were motivated by necessity
or by demand, not by independent invention or techno-
logical advance. In a trend toward declining efficiency,
one does not adopt new technologies simply because they
are available. Such innovations may well be held in re-
serve until changing conditions render them the best re-
maining alternatives. Demand-side economics seems to
have powered most of economic history; Malthusian or
supply-side economics, with supply independent from
demand, became the predominant pattern only when the
rise of social classes prevented the needs of the poor from
generating any economic “demand”—which implies not
only need but entitlement (the ability to command re-
sources).

Various sources point out, however, that such “in-
tensification” occurred in parallel among incipient farm-
ers and populations such as those of the West Coast of
the United States, which developed an intense focus on
storing starchy staples (such as acorns) but never domes-
ticated them. The two activities may be distinguished,
and centers of origin of domestication may be defined,
less by human knowledge or intent as by the flexibility
or recalcitrance of the intensively harvested plants toward
incipient domestication. Some resources such as wheat
respond readily to human manipulation; others such as
acorns/oak trees defy it.

Increased demand results from population growth,
climate change, and socially induced demand. Mark Co-
hen argues that population growth and increasing popu-
lation density—or a combination of population growth
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and declining availability of preferred foods, which result
in “population pressure” or an imbalance between pop-
ulation, resources, and prevalent food choices and ex-
tractive strategies—may be the main trigger of relevant
economic changes. Such increasing density is ultimately
traceable to the Pleistocene with the gradual density-de-
pendent closing of cultural systems as increased density
permitted groups to switch from exogamy to endogamy.
According to this model, the widespread parallelism of
different regions is based on the power of population flux
(movement between groups) to equalize population pres-
sure from region to region. The model has been criti-
cized for, among other reasons, relying too much on flux
as an explanatory necessity, for having the wrong time
scale, and for underplaying the role of climate change.

A second category emphasizes the role of post-
Pleistocene climate change in both facilitating and de-
manding exploitation of plants amenable to domestica-
tion. It has been argued, in fact, that farming would have
been essentially impossible during the Pleistocene, but
almost mandatory, at least in a competitive sense, in the
Holocene. This model may provide a more powerful ex-
planation of the regional parallelism of intensification in
time than a purely population growth/flux model. The
climate-based model has been criticized, however, as ig-
noring the fact that climate and environmental changes
are zonal and therefore could not, of themselves, produce
parallel economic changes in different environments un-

dergoing different kinds of change.

A third major category that explains increased de-
mand suggests that it resulted from enhanced social and
political demand preceding and accompanying intensifi-
cation. The problem is that such explanations, unless
combined with data on population growth or climate
change, fail to explain the parallel emergence of complex
social forms.

Agriculture and the Decline in Health, Nutrition,
and Food Security

Agriculture commonly has been associated with a num-
ber of social features: reduced territories, more marked
social boundaries, further closing of mating systems;
greater territoriality and formal definitions of property;
complex social and political organization; more defined
concepts of property; food storage; and sedentism. More-
over, agriculture has until recently been considered the
cause or enabler of these altered social institutions. These
features are only loosely bound, may be separated by long
spans of time, and may occur in any of various sequences.
For example, sedentism in many regions occurs long be-
fore domestication (as in parts of the Middle East), but
in the New World the reverse often occurs—domesti-
cates appearing long before settled reliance on those do-
mesticates. Social complexity may commonly follow the
origins of agriculture but precedes it in many parts of the
world and, as mentioned above, occurs without domes-
tication in some parts of the world.
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Changes in Health

What was once interpreted by researchers as a transition
toward improving human health, nutrition, reliability of
the food supply, greater ease of food procurement, and
greater longevity is now viewed as the start of declining
health, nutrition, and efficiency of labor, probably de-
clining longevity, and perhaps even declining security of
food supplies. It is now commonly accepted that the
adoption of farming economies and sedentism resulted
in declining health and nutrition. The conclusion is based
on triangulation from three sources: contemporary ob-
servation of hunting and gathering versus farming soci-
eties; theoretical patterns of nutrients and parasites in
nature; and paleopathology, the analysis of health and nu-
trition in prehistoric skeletons representing different pe-
riods of prehistory. Many sources have found parallel
trends toward declining health in prehistoric populations
but challenges to quantitative methods, interpretations of
some evidence, and some specific conclusions in pale-
opathology have been offered. Observed paleopatholog-
ical trends commonly accord with expectations from
other lines of evidence.

It seems probable from epidemiological considera-
tions—and it is clear from paleopathology—for example,
that farming, large concentrations of population and
sedentism, the accumulation of human feces, and the at-
traction of stored foods to potentially disease-bearing an-
imals markedly increased parasite loads on human
populations. The increase in the prevalence of visible pe-
riostitis, osteomyelitis, treponemal infection, and tuber-
culosis in skeletal populations conforms both to
ethnographic observations and models of probable dis-
ease history. The reduction of wild animal meat in the
diet with the increasing focus on vegetable foods may ini-
tially have reduced the likelihood of food-borne diseases
(of which animals are the major source). But the domes-
tication of animals, their crowding, and their continuing
proximity to human populations are likely to have raised
meat-borne infections to new highs and seems responsi-
ble for epidemic diseases in human populations, many of
which began as zoonotic (animal-borne) disease shared
by people and domestic animals.

Consequences of Agriculture

Sedentism and farming resulted in declining quality of
nutrition (or at least in the decline in the quality of nu-
trients available to the human populations). Indeed, some
researchers have extolled the virtue of hunter-gatherer
diets. Agriculture is likely to have resulted in a marked
downturn in food diversity and food quality, and ulti-
mately to a decline in nutrition. An increase in cumula-
tive neurotoxins may have occurred as farming was
adopted, the latter despite the fact that domestication it-
self may have bred toxic substances out of foods.

Agriculture also seems to have resulted in a change
in the texture of foods toward softer foods, resulting in
a decline in tooth wear but an increase in dental caries
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and a reduction in jaws and jaw strength. A significant
advantage of soft foods based on boiling in ceramic pots,
a practice largely restricted to sedentary populations, may
have been the increasing potential for early weaning of
children and improved food for toothless elders. But early
weaning to cereals as opposed to a diet of mother’s milk
is well known to have serious negative effects on child-
hood nutrition, infection, and survival.

A dramatic increase in iron deficiency anemia
(porotic hyperostosis and cribra orbitalia) is associated
everywhere in the archaeological record with both seden-
tism, infection, and new crops. The trend is also pre-
dictable in nature, and may be observed in contemporary
populations. The increased anemia probably resulted
primarily from a large increase in iron-robbing hook-
worm associated with sedentism and with the sequester-
ing by the body of its own iron as protection against
bacterial disease.

The declining health that came with the advent of
farming is also reflected in (but not universally) child-
hood declines in stature, osteoporosis in children, de-
creases in tooth size (as a result of declining maternal
nutrition), and tooth defects.

Whether the adoption of broad-spectrum foraging,
agriculture, storage, and sedentism increased or de-
creased the reliability of food supplies (and whether
sedentism is itself a consequence of choice permitted by
new resources or necessitated by them) is a matter of
some debate. For example, it is not clear whether broad-
spectrum foraging increased reliability by expanding the
resource base, or decreased reliability by focusing ex-
ploitation on what had once been emergency resources.

Domestication, sedentism, and storage appear to
have evened out potential seasonal shortages in resources,
but they may also have reduced the reliability of the food
supply by decreasing the variety of foods consumed; by
preventing groups from moving in response to shortages;
by creating new vulnerability of plants selected for hu-
man rather than natural needs; by moving resources be-
yond their natural habitats to which they are adapted for
survival; and by the increase in post-harvest food loss
through storage—not only because stored resources are
vulnerable to rot, or theft by animals, but stores are sub-
ject to expropriation by human enemies. One possible bi-
ological clue to the resolution of this problem is that signs
of episodic stress (enamel hypoplasia and microdefects in
teeth in skeletal populations) generally become more
common after agriculture was adopted.

Sedentary agriculture seems likely to have increased
human fertility through a variety of mechanisms, includ-
ing the shifting work loads for women; calorically richer
diets; sedentism; and the increased marginal utility of
children or the increased availability of weaning foods.
Some researchers estimate that during the Mesolithic-
Neolithic transition in the Iberian Peninsula fertility may
have increased as much as from four to six live births per
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mother, which would imply very rapid acceleration of
population growth. If, in fact, fertility on average in-
creased (possibly significantly) but population growth on
average accelerated only by the trivial amount calculated
below, then life expectancy must on average have de-
clined (since growth rates are a balance of both fertility
and mortality). (There is little evidence from pale-
opathology that the adoption of sedentary farming in-
creased on average human life expectancy and little
reason to expect that it did.)

For whatever reasons, essentially all estimates of av-
erage post-domestication population growth suggest an
increase in rates of population growth (calculated as com-
pound interest rates). But on average, the increase can
have been no more than from about .003 percent per year
for pre-Neolithic hunter-gatherers to about 0.1 percent
for Neolithic and post-Neolithic farmers. (In both cases
the averages are simple mathematical calculations of what
is possible based on all reasonable estimates of world pop-
ulation at the period of adoption of agricultural (about
5-25 million) to estimated population in 1500 C.E. (about
five hundred million). Average population growth even
after the onset of agriculture would therefore have been
trivial to the point where it would have been almost im-
perceptible to the populations involved. It would have
taken such populations about one thousand years to dou-
ble in size. Growth and dispersal of agricultural popula-
tions and/or diffusion of domestic crops were hardly
likely to have been exuberant in most locations for that
reason, particularly if arguments about declining health
and very low average growth rates are considered. Ow-
ing to their low rank as resources, crops would presum-
ably have diffused only to populations facing similar levels
of demand or pressure but lacking good local domesti-
cates of their own.

On the other hand, population growth might have
been comparatively quite rapid in some areas because of
increased fertility and improved life expectancy. Exuber-
ant growth in some areas, such as Europe, must have been
balanced by the decline of other populations, including
those of other farmers. Exuberant growth, or diffusion,
perhaps based on the relative quality of some cereals such
as wheat and barley among otherwise low-ranking, in-
tensively exploited resources, is observable in areas (such
as the expansion of the Middle Eastern farming complex
and probable expansion of agriculture populations into
Europe). But even there, in contrast to old models as-
suming population expansion of hunter-gatherer “bands”
into areas of very low population density, expansion
would, based on observed intensity of exploitation, have
been expanding into areas occupied by hunter-gatherers,
who would by this time have had population densities and
social complexity almost equal to their own. The pre-
existing size and structure of groups of hunter-gatherers
in areas of agricultural spread suggests that diffusion may
have played a bigger role in the process than was once
assumed.
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Since health and nutrition seem to have declined, the
primary advantage to farmers seems to have been both
political and military because of the ability to concentrate
population and raise larger armies. This would have con-
ferred a considerable advantage in power at a time when
few if any weapons were available that were capable of
offsetting numerical superiority.

See also Agriculture since the Industrial Revolution; An-
thropology and Food; Barley; Food Archaeology;
Horticulture; Paleonutrition, Methods of; Prehistoric
Societies: Food Producers; Wheat.
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Mark Nathan Coben

AGRICULTURE SINCE THE INDUSTRIAL
REVOLUTION. Itis difficult for people living in an
advanced industrialized society to fully comprehend the
life of a modern farmer, much less the life of farmers liv-
ing before the Industrial Revolution. Up until the end of
the eighteenth century, the vast majority of people were
farmers who, as described by the English philosopher
Thomas Hobbes in Leviathan, lived lives that were “soli-
tary, poor, nasty, brutish and short.” And so it had been
since the beginning of time for the vast majority of peo-
ple, until the advent of an agricultural revolution that
started in Great Britain during the early 1700s, reached
North America by the mid-1800s, and continues to this
day in all but the most benighted of nations. Agriculture
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had been changing since it had first appeared thousands
of years earlier, but the pace quickened during the start
of the Industrial Revolution in the eighteenth century,
and changes that had previously taken centuries and gen-
erations began to occur within decades. By 1750, the best
English agriculture was the best in the world. The most
technologically advanced agriculture, it was also fully in-
tegrated into a market economy. The dominance of the
British Empire in world affairs during the eighteenth and
nineteenth centuries ensured that these agricultural im-
provements were widely distributed.

The Europe-centered Industrial Revolution of the
eighteenth and nineteenth centuries accelerated an on-
going revolution in agriculture. In the industrialized
West, animal power and human labor were first aug-
mented and than almost completely replaced with mech-
anized sources of power. This was only part of the
changes that gathered momentum in the 1700s and then
transformed the world. Spectacular developments in all
areas of science and nearly two centuries of exploration
and conquest in the New World caused many Europeans
in the early nineteenth century to reevaluate their rela-
tionship with nature. They developed an expanded
worldview; it appeared to them that humanity in general,
and Europeans specifically, had acquired the wisdom,
knowledge, and scientific technology to dominate nature.
"This conviction was reinforced by the publication in 1859
of the Origin of Species by Charles Darwin. While the new
attitude initially produced colonialism, rampant environ-
mental pollution, and the exploitation of poorly orga-
nized workers, it also permitted the manipulation of the
entire farming environment to an extent inconceivable to
previous generations, and later produced for common
people a standard of living previously available only to
the aristocracy.

This new point of view stripped plants, animals, and
soil of their mystical “vital” attributes and made of them
machines to be molded to fit human needs. Physics,
chemistry, and biology became tools to dissect, examine,
and then reconstruct agricultural systems to make them
better than any that had previously existed on earth. This
process started with improved methods of crop produc-
tion, advances in livestock breeding, and the invention of
new farm equipment during the latter part of the Indus-
trial Revolution. Soil, for example, ceased to contain a vi-
tal essence that must be periodically replenished by
removing it from cultivation (fallowing), and became an
aggregation of mineral and organic structures and chem-
icals whose fertility could be maintained by the applica-
tion of scientific management—crop rotation, fertilizers,
irrigation, pesticides, and other new methods. Adoption
of new power sources, such as steam, and increased use
of chemicals followed. Today, improved plant and live-
stock breeding through genetic engineering promises to
continue the revolution well into the future.

Agricultural advances after the Industrial Revolution
greatly increased food production, but increased urban-
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ization required food to be transported long distances
from producers to consumers. As with the citizens of an-
cient Rome, inhabitants of the ever-expanding cities
became increasingly dependent on the transport, preser-
vation, and storage of food. People starved in one part of
the world, while abundant harvests spilled from granaries
in another. The storage and distribution of food, rather
than its production, became crucial to millions of people.

There have been periodic learned pronouncements
of impending mass starvation since the English econo-
mist Thomas Malthus first proposed in his 1798 Essay on
the Principle of Population that food production could only
increase arithmetically, while population would increase
geometrically. Malthus wrote that population would ex-
ceed food production at some point, and an apocalypse
would ensue. While population growth has borne out his
thesis for the past two hundred years, a number of sci-
entific advances have allowed agricultural production to
keep pace with it. A few major and thousands of minor
refinements in agricultural practices have steadily im-
proved productivity.

Farming Efficiency

Before the 1700s, the problem of soil fertility had been
met by letting half or a third of the land go fallow for a
year in two- and three-field rotations. A new four-field
rotation was now based on growing specific kinds of crops
in a sequence that took from or added to the soil differ-
ent nutrients. Part of the field did not have to be left fal-
low, and the continuous use of the land greatly increased
the production of forage crops used to support livestock
through the winter, thereby vastly increasing the avail-
ability of meat and dairy products. The diet of even the
poorest improved as they could now afford to augment
their daily bread with meat and cheese.

Another major change was a rapid acceleration in the
fencing of large tracts of land to produce more efficient
units of production. The enclosure movement in Eng-
land did away with many traditional smallholdings, com-
bining the land into larger tracts that could be more
efficiently farmed. Earlier subdividing of land among
generations of sons had produced a patchwork-quilt dis-
tribution of fields. A farmer may have had access to suf-
ficient crop area (around twenty acres) to support his
family, but it would be in small strips scattered among
the holdings of other farmers, in a number of fields. This
was because it was thought that each field had to remain
fallow for a year to recover its fertility. From 1750 to
1831, enclosures consolidated these smallholdings into
fields whose size could benefit from the application of
modern methods of crop production.

Until the 1700s and 1800s peasants in most Euro-
pean countries could not actually own the land they
farmed, but held ancestral rights to work land belonging
to the proprietors of large estates. When laws were passed
that allowed British landowners to abrogate these tradi-
tional agreements and combine many smallholdings,
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thousands of farm families were displaced. Migrating to
urban areas, they furnished the labor that fueled the In-
dustrial Revolution, and the wretched characters who
populated many of Charles Dickens’s novels.

Throughout Europe, similar changes produced mil-
lions of restless people with a deep-seated desire to own
land. Many emigrated to North America, Australia, and
New Zealand, where a variety of homestead laws granted
land to those who settled and worked a farm or ranch
for a number of years. Based on these policies, the fam-
ily farm became an institution in North America during
the nineteenth and twentieth centuries, and a social and
political force that continues to shape our national char-
acter. A combination of economic and demographic
changes, however, has led to the steady decline in the
number of functioning family farms. Although the U.S.
population doubled between 1930 and 2000, the num-
ber of farms fell from 7 to 2 million. After 1987, this de-
cline stabilized at about one percent annually. The price
farmers got for commodities such as corn and soybeans
remained virtually constant between 1970 and 2000,
while the price they paid for everything they bought kept
pace with inflation. This produced a farming population
60 percent of whom had farm incomes below the poverty
line. It also discouraged the young so much that the num-
ber of farmers under the age of twenty-five decreased 50
percent between 1990 and 2000.

The large capital inputs needed to start and run a
farm have transformed the production of many agricul-
tural crops into large businesses. Ninety percent of U.S.
farms, however, continue to be classified as individual op-
erations, accounting for 71 percent of farmland and 74
percent of gross farm sales. Partnerships and corpora-
tions comprise a very small share of American farms, and
people related by blood or marriage own 90 percent of
them. Average acreage is higher for corporate farms
(1,165 acres) and for partnerships (856 acres) than for in-
dividual operations (373 acres). Whereas the United
States in the year 2000 had 2 million farms, just 60,000
of them produced 75 percent of the nation’s farm out-
put. Fewer and fewer farms were thus producing more
and more of what Americans ate. The 1.3 million farms
with incomes below $20,000 comprised 60 percent of the
total number of farms, but cultivated only 17 percent of
the total U.S. farm acreage. In contrast, the 60,000 farms
with sales over $250,000 comprised only 7 percent of the
total number, yet cultivated almost 30 percent of the
acreage.

The many improvements in crop production up to
1935 produced only modest increases in average yield per
acre in America because of deteriorating soil fertility and
poor water use. Control of erosion, soil conservation, ex-
tensive government-backed irrigation developments, and
better water-use efficiency reversed this trend, leading to
large increases in production.

Since 1950, the gap in efficiency between the most
productive mechanized agricultural systems and the least
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productive manual farming systems has increased twen-
tyfold. While in small part the result of reduced soil, wa-
ter, and environmental quality in developing countries,
this change really reflects the spectacular advances in
agricultural technology in industrialized counties. Trans-
ference of this technology to farmers throughout the
world should be a major goal, and will be a major chal-
lenge to the fortunate few in the coming decades.

Livestock Breeding

Before the eighteenth century, raising animals was slow
and costly; thus, meat and dairy products were usually
scarce and expensive before the Industrial Revolution.
The lack of sufficient forage to keep large numbers of
animals over the winter often led to the slaughter of most
livestock in the fall. Celebrants at many late fall festivals
not only consumed the bountiful harvest of the field, but
also the animals whose progeny could have supplied them
with fresh meat, milk, and cheese the following year. Each
spring, herds had to be rebuilt from the survivors.

Farmers had used their intuition and observations to
breed animals for millennia, but the process was slow and
haphazard because the inheritance of desirable traits was
poorly understood. In the late 1700s Robert Bakewell, an
English farmer, showed how intensive breeding for de-
sirable traits could produce improved cattle, horses, and
sheep. In Europe, sheep had been raised mainly for wool
because they fattened too slowly to provide an economic
source of meat. Bakewell’s Leicester breed fattened
quickly and could therefore be raised for both wool and
slaughter. The cost of mutton dropped so low that it be-
came the most popular meat in England, Australia, and
New Zealand.

Breeding of livestock is now a science in industrial
societies, with genetic analysis an integral aspect. Accu-
rate monitoring to detect estrus, or its induction by hor-
mones, and the use of artificial insemination allow
complete control over the reproductive cycle of most live-
stock. Removal of ova, their in vitro fertilization, and em-
bryo implantation promise to allow a further level of
control and manipulation of the reproductive process.
For example, separation of the cells resulting from the
first divisions of the fertilized ovum (zygote) may be used
to produce a number of embryos that, when implanted,
give rise to whole herds of genetically identical animals.
These techniques are being coupled with the genetic en-
gineering of DNA in specific chromosomes, or the re-
placement of the entire nucleus in a zygote with a nucleus
from another individual of the same, or a related, species
(cloning). While possibly replete with ethical conun-
drums, these procedures will surely transform livestock
into units of production whose fecundity, efficiency, and
vigor would marvel our ancestors.

Plant Breeding
Once Mendelian genetics was rediscovered in 1900,
science gave plant and animal breeders a clear under-

56

standing of how traits were controlled by genes on
chromosomes, and how they could be altered by selec-
tive breeding. Breeders made full use of this knowledge
to steadily improve livestock and crops. Plants such as
maize, soybeans, tomatoes, and peanuts became dietary
staples in many parts of the world after their introduc-
tion from the Americas, Africa, and Asia. Identifying the
sites of their origin helped locate ancestral forms of many
crops, and these plants provided additional genetic re-
sources to improve commercial varieties.

The upper limit of plant productivity is imposed by
the quantum efficiency of photosynthesis and the energy
content of sunlight. The photosynthate translocated from
leaves not only produces the harvestable commodity, but
is also used for all other plant functions. Reducing the
drain of these other functions can increase yield. For ex-
ample, symbiotic microorganisms in nodules on soybean
roots can fix atmospheric nitrogen. It is often cheaper,
however, to supply nitrogen fertilizers fixed by processes
involving fossil fuels than to incur the loss of yield that
would result from the soybean plant fixing a similar
amount of nitrogen. Modification of the basic biochem-
istry and physiology underlying crop and livestock pro-
duction will require levels of scientific knowledge and
technical sophistication currently unavailable.

Economics of industrial-scale production require
that most agriculture is monoculture, involving vast fields
and herds of nearly genetically identical crops and live-
stock. This uniformity simplifies all aspects of produc-
tion, but it also invites epidemics of plant disease. The
devastating outbreak of bacterial southern corn blight in
the United States in 1970, and the 2001 epidemic of vi-
ral foot-and-mouth disease in England, are examples of
the seriousness of this problem. A major goal of plant and
animal breeders is to stay ahead of chronic or exotic
pathogens that can decimate crops and herds.

Genetic engineering has the potential to quickly cre-
ate crops and livestock with unique characteristics. Rapid
release of genetically modified organisms is slowed, how-
ever, because they require the same extensive field test-
ing as new strains derived from traditional breeding.
Consumer wariness has slowed the introduction of
GMO:s in Europe, but American consumers have readily
accepted them. Most U.S. consumers have been unaware
of the presence of GMOs in their food, and when they
become aware, they are willing to accept claims by sci-
entific and government sources that GMOs are safe to
eat and environmentally benign. In Europe, a greater
level of environmental activism and skepticism in gov-
ernment and scientific pronouncements has contributed
to consumers’ doubts about the safety and environmen-
tal impact of GMO crops. A large percentage of U.S.
corn, soybean, and cotton production uses GMOs that
possess pest resistance. Tailoring GMOs to the specific
needs of farmers in developing countries may be the only
way for food production to keep pace with their rapidly
increasing populations. Crops designed with increased
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disease and drought resistance and better use of nutrients
in the soil could supplant the strains that have been de-
veloped for use in industrialized countries and that re-
quire expensive irrigation, pesticides, and fertilizers that
are unavailable in developing countries.

Development of hybrid corn was a watershed in plant
breeding, heralding a change in concept from a straight-
forward selection of desirable characteristics to the em-
ployment of a deeper understanding of the genetics
involved. Experiments by G. H. Shull in 1906 showed
that crossing could reverse reductions in vigor resulting
from inbreeding. Using the strategy of double-cross hy-
brids suggested by D. F. Jones in 1918, the first com-
mercial corn hybrid was released in 1921. About 95
percent of the corn now grown is hybrid, and use of dou-
ble-cross hybrids allows 20 percent more corn to be pro-
duced on 25 percent fewer acres than when hybrid corn
first became widely available in 1930. Hybrids of many
other agronomic and horticultural crops have since been

developed.

The Green Revolution. The Green Revolution, a ster-
ling example of how the development of strains suited for
developing countries, and a multifaceted approach to
agriculture, can greatly increase food production, was a
planned international effort funded by the Rockefeller
and Ford Foundations and the governments of many de-
veloping countries. In the early 1950s, wheat production
in Mexico had encountered an insurmountable yield bar-
rier because the varieties being grown became too tall,
top-heavy, and lodged (fell over and were difficult to har-
vest) when heavily fertilized. Using short-stalked lines
developed years earlier by the U.S. Department of Agri-
culture, Norman E. Borlaug led an effort to develop
broadly adapted, short-stemmed, disease-resistant wheats
that excelled at converting fertilizer and water into high
yields. Mexico went from importing half its wheat in 1964
to exporting half a million tons annually within two
decades.

The Green Revolution is an agricultural success
story. It increased food production in Mexico tenfold
from 1960 to 1990 through the use of new crop varieties,
irrigation, fertilizers, pesticides, and mechanization. At
the same time, famine decreased 20 percent, caloric con-
sumption per capita increased 25 percent, and incomes
and standards of living increased. The successes in Mex-
ico led to the establishment of a rice-breeding center in
the Philippines. Working at about eighteen such centers
worldwide, plant breeders have produced high-yielding
varieties of virtually every major crop, including potato,
sorghum, maize, cassava, and beans. Increased population
growth and poor husbandry of natural resources, how-
ever, have eroded many of these gains since the 1980s.

Farm Equipment

Preparing the soil with a plow, planting seeds, cultiva-
tion, harvesting, and threshing are some of the most im-
portant steps in crop production, and some of the most
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labor- and energy-intensive. Inventions in the eighteenth
and nineteenth centuries transferred much of farm labor
to machines. Before Jethro Tull invented the precision
seed drill in 1701, seeds were inefficiently planted by scat-
tering them over a prepared field. Stands were thus of-
ten erratic and almost impossible to cultivate. The
uniform placement of seeds in straight rows allowed
horse-drawn cultivators to move easily up and down the
rows for the control of weeds.

Little cotton was grown in the United States before
the late 1790s because of the difficulty of separating the
lint from the seed. Development of the cotton gin by Eli
Whitney in 1793 greatly reduced the cost of producing
cotton fiber for the rapidly increasing British textile in-
dustry. Slumps in production of tobacco, indigo, and rice
during the 1790s had undermined the economic justifi-
cation for slavery, but increased production of sugarcane
and upland cotton still relied on the institution. The pro-
duction of cotton in America now jumped twentyfold,
from 2 million pounds in 1790 to 40 million pounds in
1800, while exports increased over 1000 percent in the
same period. In less than a generation, cotton became the
major crop grown in the U.S. South, and it revived the
moribund slave-worked plantation system.

The first successful harvester or reaper was invented
by Cyrus McCormick in 1834, as was the first modern
thresher, by Hiram and John Pitts. The outbreak of the
American Civil War in 1861 and subsequent conscrip-
tion depleted farm labor, and forced many wheat farm-
ers to buy reaping machines. The harvesting and
threshing functions were later integrated into one ma-
chine, the combine, which did not become widely used
until the early 1900s. Replacement of the cast-iron plow
by the self-polishing steel plow, invented by John Deere
in 1837, reduced the energy needed to plow a field be-
cause soil did not adhere to the smooth surface. To reach
their full potential, most of these inventions depended on
mechanical sources of power, which did not become read-
ily available until the early twentieth century.

The major functions of a machine were often per-
fected over years of experimentation and modification.
Sometimes mechanical limitations prevented further re-
finements, or an existing machine could not be easily
modified to accommodate a new crop. When that oc-
curred, it might be found easier to modify the crop to fit
existing machines than to build entirely new machines.
Dwarf sorghum was developed so it could be harvested
with only slight modifications to an existing combine, and
soybeans were developed that bore pods higher on the
stalk so they could more easily be harvested. Tomatoes
for processing were developed that had a more uniform
set and were tough enough for mechanical harvesting us-
ing existing technology.

Integration of computers, sensors, and global posi-
tioning satellites into field equipment promises to revo-
lutionize the planting, cultivation, and harvesting of many
crops. For example, the location of each corn or tomato
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plant in a field can be identified using sensors and GPSs,
and stored in computer memory. Subsequent operations
such as weeding, applications of pesticides and fertilizers,
and harvesting can then be positioned to maximize the
effectiveness of every operation, thereby increasing yield
and quality while at the same time reducing expenditures
of time, fuel, and chemicals.

Energy and Information

In essence, farming is the conversion of sunlight and
other sources of energy into food. For most of recorded
history the energy to plant, cultivate, harvest, and process
crops was supplied by the farmer and by domesticated
draft animals (such as oxen and horses). Necessarily, the
energy captured by the plant and harvested as food calo-
ries had to exceed that expended in its production. Prein-
dustrial agriculture generally returned around twenty
times more calories in the food consumed than was ex-
pended during its production. This efficiency decreases
as the consumed food product requires additional pro-
cessing (as for white bread versus grain potage, or cheese
versus milk), conversion to other forms (cornflakes ver-
sus corn used to produce beefsteak), and shipment to dis-
tant consumers. As agriculture became mechanized,
greater and greater amounts of energy were expended for
each unit of food produced. Currently, mechanized agri-
culture in developed countries uses ten times as much en-
ergy to produce food as is returned in the food consumed.
But agricultural mechanization has increased productiv-
ity so much that today’s farmer can feed almost 150 peo-
ple, while at the beginning of the twentieth century a
farmer could feed only 2.5 people. The vast input of fos-
sil fuels to synthesize the required fertilizers and pesti-
cides, and to power the machinery that cultivates the
fields, harvests the crops, processes them, and transports
them to the consumer has so increased production that
a small percentage of the population can raise enough
food to keep most Americans overweight.

Before the Industrial Revolution, there was localized
use of wind and water power for milling grain and pump-
ing water, but these sources were stationary, and of no
use in planting or plowing a field, or harvesting a crop.
The earliest tractors were basically large stationary en-
gines equipped with a drive system. At first, steam en-
gines were immobile and of little use for field operations
because of their enormous weight. Even in the mid-1800s
steam-powered tractors were so expensive and difficult
to operate that most farmers continued to use horses and
mules to power farm machines. The introduction of high-
pressure boilers in the 1850s lightened engines, and steam
tractors enjoyed significant usage between 1885 and
1914. Tractors with internal-combustion engines even-
tually supplanted steam tractors because they had several
advantages: they were cheaper, easier to operate, and less
prone to explosions and fires.

World War T (1914-1918) did for the tractor what
the American Civil War had done for the reaping ma-
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chine. Soon after it began, German U-boats were sink-
ing so many British ships that it was necessary to increase
food production by bringing thousands of acres of new
farmland into production or face food shortages. There
were not enough horses to plow this new land, and only
five hundred tractors in all of Britain. The five thousand
tractors ordered by the British government from Henry
Ford were delivered within five months, and were soon
at work on British farms. Almost overnight, British farm-
ers, and later their conscripted American visitors, became
accustomed to seeing tractors displacing teams of horses.

The labor shortage and guaranteed market for crops
during World War I stimulated U.S. tractor design and
manufacture; massive industrialization led to greatly in-
creased production. It was not until after World War 11,
however, that tractors became widely accepted. Many
farmers bought early tractors, particularly the smaller,
lighter machines that could do varied field work, but the
worldwide depression of the 1930s and the fact that trac-
tors still couldn’t compete with the agility of horses in
the field led to the demise of many tractor companies.
Most farmers would have been thrilled to be rid of draft
animals and to use mechanical devices. During the pe-
riod 1908-1927 Ford built over 15 million automobiles
with the Model T engine. Many farmers had a car or
truck that was used to supply power for nonfield opera-
tions and for trips to town, yet continued to use draft an-
imals for fieldwork; the Sears catalog of the time listed
hundreds of accessories that could be used with the drive
train of a car or truck to do everything from threshing
grain and pumping water to churning butter, sawing
wood, and washing clothes. Only when tractors appeared
with enough power and maneuverability for fieldwork
and the flexibility to furnish power for other nonfield op-
erations were they readily adopted by most farmers. It
was not until the 1920s that the all-purpose tractor made
its appearance and gradually replaced steam-powered ma-
chines and draft animals. By the 1930s, seven tractor com-
panies controlled over 90 percent of the market, and
North America led the world in tractor design and pro-
duction. Today, tractors using gasoline or diesel engines
are ubiquitous on farms throughout the world.

Most farms in Europe and Japan had electrical power
by the mid-1930s. Only 10 percent of U.S. farms were
so supplied, however, at the time the Federal government
established the Rural Electrification Administration in
1935. The REA supplied economic incentives that stim-
ulated rural electrification; by 1960, over 97 percent of
American farms had electricity.

Electricity brought with it better communication
through the telegraph, telephone, radio, television, and
eventually the Internet, all of which in turn have had
tremendous effects on the farmer’s life. Farms are no
longer isolated from the mainstream of society. Infor-
mation on weather and on commodity prices is readily
available, and can assist in better planning. Farming has
become such a capital-, energy-, and information-
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intensive business that most farmers need assistance in
managing it all. Most industrialized countries have gov-
ernment-sponsored agricultural-research and extension
services. These not only engage in practical research of
immediate and local importance, but also provide signif-
icant levels of basic research to address future problems.
They assist farmers, marketers, and distributors through
publications, interactive websites, classes, and farm visits
and demonstrations. Almost more than any other aspect
of modern agriculture, the extension services are re-
sponsible for today’s unmatched levels of food produc-
tion, nutrition, and safety.

Agricultural Chemicals

All living things are groups of simple and complex chem-
icals functioning together in specific and unimaginably
complex ways. Since all living things are interrelated
through evolution, they are very similar at the molecular
level. This means that many require roughly the same re-
sources (thus, all plants need sunlight, carbon dioxide, wa-
ter, and a few common minerals), and can be food for one
another (thus, the starch stored by a potato can be used
for its future growth or consumed by humans). Many or-
ganisms therefore compete for the same scarce resources
and develop elaborate strategies to avoid being eaten.
Weeds are simply plants that out-compete crops for the
resources that limit plant growth and that we apply in
profusion to cultivated crops. During domestication, the
elimination of many natural defense mechanisms to pro-
duce a more easily grown, harvested, or palatable crop
also produces a crop more vulnerable to pests. Reintro-
duction of specific natural defense mechanisms through
selective genetic engineering could drastically reduce the
dependence of agriculture on synthetic pesticides.

Modern agriculture is based on the establishment of
a monoculture in which one specific crop or animal is
grown or raised over large areas to the exclusion of all
potentially competing organisms. Methods of planting,
cultivation, and harvesting are all geared to the growth
of uniform plants and animals. An orchard is usually com-
posed of genetically identical (cloned) trees. Each tree
will flower at roughly the same time, and produce fruits
that look and taste the same and ripen at the same time.
Fields are often modified to provide growing conditions
that are as close as possible to being identical for all plants
to further limit variability. Pruning, applications of pes-
ticide sprays, cultivations, irrigation, and harvesting can
be done over the entire orchard because all trees and fruit
are at similar stages of growth and will respond similarly.
An orchard composed of dissimilar seedlings would have
trees that flowered at different times, and have fruit that
were green or red, sweet or tart, or large or small, and
that ripened at different times. The susceptibility of trees
and fruits to various pests would be different, so differ-
ent pesticides would have to be used at different times
and rates of application. As with the other field opera-
tions, harvesting would have to be done a number of

ENCYCLOPEDIA OF FOOD AND CULTURE

Wheat harvest on a collective farm near Lvov, Ukraine, in
1991. © PeTer TURNLEY/CORBIS.

times, and would have to be selective since the fruit on
each tree would ripen at a different rate. Fruit, or any
other agricultural commodity, produced in this way
would be expensive and of variable quality—two attrib-
utes abhorrent to modern consumers.

Most undisturbed natural ecosystems are stable be-
cause they contain many species of plants and animals
that are genetically diverse, that can exploit all the avail-
able niches, and that interact with one another to hinder
the uncontrolled growth of a single pest or disease. In a
monoculture the genetic and species diversity that pro-
vides stability is lacking, and control must be exerted by
the farmer to maintain the health of the crops or animals
and ensure an ample, high-quality yield.

Agricultural chemistry had become a recognized dis-
cipline by the mid-nineteenth century. Fertilizers and
other products of the chemical industry became widely
used early in the twentieth century, and have become in-
dispensable in maintaining the yields of modern agricul-
ture. Reliance on chemical answers to agricultural
problems, however, has often obscured their deficiencies,
as well as the existence of alternative solutions. Crop ro-
tation and cultural practices have long been used to con-
trol pests. Since the end of World War II, however,
farmers and ranchers have come to rely more heavily on
chemical pesticides (such as insecticides, herbicides, fungi-
cides, and nematocides). Shortly after DDT was found to
be an effective insecticide in 1939, the United States be-
gan producing large quantities of it to control vector-
borne diseases such as typhus and malaria. The dramatic
success of DDT in controlling over five hundred insect
pests diverted attention from traditional nonchemical
methods of pest control. The publication of Silent Spring
by Rachel Carson in 1962, however, made the public
aware of the environmental drawbacks of using too many
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pesticides. Since then, there has been a complete shift in
research emphasis, so that, whereas in 1925 three-fourths
of published studies were on chemical pesticides, almost
80 percent of USDA pesticide research in 2000 was on
alternatives to chemicals.

Environmental concerns, regulatory legislation, and
increased costs were driving forces in the development of
Integrated Pest Management (IPM) programs through-
out the United States in the early 1970s. Bringing to-
gether experts from many fields, IPM programs strive to
reduce the usage of chemical pesticides by integrating
knowledge about the biology of the pest, the response of
the crop to infestation, and the costs involved in apply-
ing or withholding treatment. Researchers have recog-
nized that the pest population does not have to be
completely eliminated, only kept below the point at which
the farmer starts to lose money because of it. Implemen-
tation of these types of programs has significantly reduced
the use of chemical pesticides while maintaining yield,
quality, and economic return.

Fertilizers represent the single largest use of chem-
icals on the farm. Although nitrogen gas comprises 80
percent of the air we breathe, it is the element most com-
monly limiting plant growth. Atmospheric nitrogen must
be fixed into ammonia or nitrates before a plant can use
it. Lightning and biological activity (such as that of sym-
biotic microorganisms in nodules on legume roots) can
fix nitrogen. The vast majority of nitrogen used in fer-
tilizer, however, is fixed by the Haber process, an elegant
method of combining nitrogen from air with hydrogen
from natural gas under high pressure and temperature to
produce ammonia. This process was invented by German
scientists before World War I in response to a blockade
of Chilean nitrate imposed by the British Royal Navy.
During the war it was used to fix nitrogen for agriculture
and to produce explosives. The inorganic ammonia fixed
by this process now supplies about the same amount of
nitrogen for crops as is fixed by all natural organic
processes. The synthesis of ammonia consumes about 2
percent of the fossil fuel used worldwide. Overuse of
cheap nitrogen fertilizer can lead to excessive runoftf that
pollutes groundwater and to eutrophication of bodies of
water. But while inorganic nitrogen fertilizers remain
cheap, it will cost less to apply them to crops than to have
the plant divert its photosynthate from producing a crop
to fixing its own nitrogen.

See also Crop Improvement; Food Supply and the Global
Food Market; Food Supply, Food Shortages; Green
Revolution; High-Technology Farming; Horticul-
ture.
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AGRONOMY. Agronomy embraces the branch of
agriculture that deals with the development and practical
management of plants and soils to produce food, feed,
and fiber crops in a manner that preserves or improves
the environment. The term “agronomy” represents the
disciplines of soils, crops, and related sciences. In the soils
area, specialties include soil microbiology, soil conserva-
tion, soil physics, soil fertility and plant nutrition, chem-
istry, biochemistry, and mineralogy. Specialties in the
crops area relate primarily to plant genetics and breed-
ing, crop physiology and management, crop ecology, turf-
grass management, and seed production and physiology.
Researchers in agronomy often work in close cooperation
with scientists from disciplines such as entomology,
pathology, chemistry, and engineering in order to im-
prove productivity and reduce environmental problems.
Even though less than 2 percent of the U.S. population
are farmers who actively produce farm crops, the need for
agronomists by other segments of society is increasing.

In the United States, field crops consist of those
plants grown on an extensive scale, which differs from
horticultural crops, which are usually grown intensively
in orchards, gardens, and nurseries, but the distinctions
are disappearing. Some of the major agronomic crops
grown in the United States are alfalfa and pasture crops,
peanuts, corn, soybeans, wheat, cotton, sorghum, oats,
barley, and rice. Soil management aspects of agronomy
encompass soil fertility, land use, environmental preser-
vation, and non-production uses of soil resources for
building, waste disposal, and recreation. Agronomists
who work as soil scientists play extremely important roles
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The basic idea behind agronomy is to match crops to their environment. This means following the contours of the land as well
as choosing crops best suited for maintaining soil productivity. CourTesy oF THE JOHN DEERE LIBRARY.

in helping preserve water quality and preserve natural en-
vironments.

Agronomy is not a new field. As early as 7000 B.C.E.
wheat and barley were grown at Jarmo, in present-day
Iran. One could argue that the first farmers were in fact
agronomists. In prehistoric times, humans shifted from
foraging to cultivating specific crops, probably wheat or
barley, for their food value. At harvest time, plants with
easily gathered grain were selected first. This natural se-
lection eventually made these food plants better adapted
to continued cultivation because they were more easily
harvested. Throughout the centuries, selection also oc-
curred for other crop characteristics, such as taste, yield,
and adaptation to specific soils and climates. The goal of
today’s production agronomists is essentially the same: to
improve the quality, adaptability, and yield of our most

important crops.

The Science of Agronomy

There are both basic and applied aspects of agronomy.
Agronomists examine very basic components of soils and
crops at subcellular or molecular levels. For example, at
the basic level, agronomists use sophisticated techniques
to unravel the genetic makeup of major crops in order to
change their adaptation, nutritive value, or to breed med-
icinal benefits into agronomic crops. Genetic improve-
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ment is an area where major breakthroughs are likely to
occur. Agronomists have developed highly specialized
computer models of crop growth in order to better un-
derstand how environmental and management compo-
nents affect the way crops grow. These models help in
the development of such things as precision fertilizer ap-
plication techniques, which provide the crop with the cor-
rect amount of nutrients at the correct time in its life cycle.
This technique helps reduce fertilizer overapplication,
which is costly to the farmer, and may increase ground-
water pollution. Models of how chemicals move in the
soil also help assure proper application of animal manures,
municipal waste, and soil amendments necessary for crop
growth. Molecular components of soil constituents are
studied to determine basic interactions affecting plant
growth and nutrition, and soil and water quality.

Crop Production and Soil Management

Crop production consists of integrating all aspects of the
field environment to assure an economically feasible and
environmentally sound system of growing crops. At the
applied level, agronomists use basic research information
to help manage crop production systems and soil and wa-
ter conservation programs. Agronomists provide a wealth
of information to farmers to assure the soundness of their
production programs.
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Environmental and economic conditions vary dra-
matically, and crops must be adapted to the soils and cli-
mate for efficient crop production. Crops such as wheat
grow best in the Great Plains of the United States, be-
cause wheat is well suited to the soils, rainfall, and length
of growing season of the area. Likewise, crops such as
cotton and peanuts are best adapted to the southern
United States because these crops require warmer tem-
peratures, a longer growing season, and more rainfall
than does wheat.

Applications of sound principles of soil management
are key to maintaining a healthy environment. Agrono-
mists aid in identifying environmental risks and devise
methods of reducing these risks. Management techniques
developed by agronomists include terracing, strip crop-
ping, and reduced tillage methods to reduce soil erosion.
Developments in Global Information Systems (GIS) and
site-specific technology are being used by agronomists to
more precisely manage how, when, and where to apply
soil amendments and fertilizers. GIS is also extremely
useful in identifying type and extent of pest infestations.
This helps reduce environmental pollution by pinpoint-
ing when and where to apply pest control and reducing
the amount of pesticides used in crop production.

International Agronomy

Agronomy is an international discipline. Many of the
problems, issues, and challenges faced by societies around
the world are universal in nature, and require international
cooperation. For example, a major problem facing the de-
veloped world is that of how best to use our land resources.
Within the developing world, the same problems exist.
The questions of how much and which land should be
saved for food and fiber production and which land should
be used for nonagricultural uses must be addressed by both
developing and developed societies. Agronomists play a
crucial role in assessing land quality to assure an environ-
mentally friendly use of land. Studying how plants adapt
to differing climates and environments has allowed plant
scientists to increase food and fiber production in regions
of the world where the necessities of life are most limited.
Knowledge gained and disseminated by agronomists in the
developed world has helped improve the human condition
in the developing world. For example, plant geneticists
and breeders use similar hybrid and variety development
techniques in both developed and developing countries.
Through plant breeding, for example, agronomists have
developed high-yielding rice that is adapted to tropical cli-
mates. Breakthroughs in gene transfer permit plant breed-
ers to improve grain quality and nutritional traits. These
techniques have also contributed to increased production
efficiency by genetically incorporating into food crops in-
creased pest resistance and by broadening their range of
adaptation.

See also Agriculture, Origins of; Agriculture since the In-
dustrial Revolution; Horticulture; High-Technology
Farming.
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James F. Vorst

ALCOHOL. The word “alcohol” is derived from the
Arabic word 4/ kubul, meaning ‘essence’. The favorite
mood-altering drug in the United States, as in almost
every human society, continues to be alcohol. One of the
reasons for the significant use of alcohol and its health
impact is its feature of being (along with nicotine) a
legally available drug of abuse and dependence.

Our knowledge of alcohol rests on a heritage of myth
and speculation. Many health benefits have been attrib-
uted to alcohol by ancient healers who saw ethanol as the
elixir of life, but almost none of its positive benefits have
stood the test of time. Alcoholic beverages have been
revered, more than any other substance, as mystical and
medicinal agents. In recent years, however, we have
stripped away much of the mystery surrounding alcohol
and now recognize it as a drug with distinct pharmaco-
logical effects. However, one of the reasons that bever-
ages containing alcohol continue to be consumed is
related to the folklore and history that surround its many
combinations with other flavors and its many sources of
fermentation and distillation.

Chemist’s View

Today one thinks of alcohol and alcoholic spirits as be-
ing synonymous, yet to a chemist an alcohol is any of an
entire class of organic compounds containing a hydroxyl
(OH) group or groups. The first member of its class,
methyl alcohol or methanol, is used commercially as a
solvent. Isopropyl alcohol, also known as rubbing alco-
hol, serves as a drying agent and disinfectant. Ethyl al-
cohol or ethanol shares these functions but differs from
other alcohols in also being suitable as a beverage ingre-
dient and intoxicant. Ethanol also differs from other al-
cohols in being a palatable source of energy and euphoria.
It is a small, un-ionized molecule that is completely mis-
cible with water and also somewhat fat-soluble. The re-
mainder of this article pertains to ethanol, but refers to
it simply as alcohol.

Biology of Production
Making alcoholic beverages dates back at least eight thou-
sand years; for example, beer was made from cereal
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mashes in Mesopotamia in 6000 B.C.E. and wine in Egypt
in 3700 B.C.E.

Ethyl alcohol is actually a by-product of yeast me-
tabolism. Yeast is a fungus that feeds on carbohydrates.
Yeasts are present ubiquitously. For example, the white
waxy surface of a grape is almost entirely composed of
yeast. When, for example, the skin of a berry is broken,
the yeast acts quickly and releases an enzyme that, under
anaerobic conditions, converts the sugar (sucrose,
C,,H,,0y,) in the berry into carbon dioxide (CO,) and
alcohol (C,H;OH). This process is known as fermenta-
tion (if the mixture is not protected from air, alcohol turns
into acetic acid, producing vinegar). When cereal grains
and potatoes are used, each requires a sprouting pre-
treatment (malting) to hydrolyze starch, during which di-
astase enzymes are produced that break down starches to
simple sugars that the yeast, which lacks these enzymes,
can anaerobically convert to alcohol. This process makes
the sugar available for the fermentation process. The
yeast then continues to feed on the sugar until it literally
dies of acute alcohol intoxication.

Because yeast expires when the alcohol concentra-
tion reaches 12 to 15 percent, natural fermentation stops
at this point. In beer, which is made of barley, rice, corn,
and other cereals, the fermentation process is artificially
halted somewhere between 3 and 6 percent alcohol.
Table wine contains between 10 and 14 percent alcohol,
the limit of yeast’s alcohol tolerance. This amount is in-
sufficient for complete preservation, and thus a mild pas-
teurization is applied.

Distillation, which was discovered about 800 C.E. in
Arabia, is the man-made process designed to take over
where the vulnerable yeast fungus leaves off. The dis-
tilled, or hard, liquors, including brandy, gin, whiskey,
scotch, bourbon, rum, and vodka, contain between 40 and
75 percent pure alcohol. Dry wines result when nearly
all the available sugar is fermented. Sweet wines still have
unfermented sugar. Pure alcohol also is added to fortify
wines such as port and sherry. This addition boosts their
percentage of alcohol to 18 or 20 percent (such wines do
not require further pasteurization). “Still wines” are bot-
tled after complete fermentation takes place. Sparkling
wines are bottled before fermentation is complete so that
the formed CO, is retained. “White” wines are made only
from the juice of the grapes; “reds” contain both the juice
and pigments from skins.

The percentage of alcohol in distilled liquors com-
monly is expressed in degrees of “proof” rather than as
a percentage of pure alcohol. This measure developed
from the seventeenth-century English custom of “prov-
ing” an alcoholic drink was of sufficient strength. This
was accomplished by mixing it with gunpowder and at-
tempting to ignite it. If the drink contained 49 percent
alcohol by weight (or 57 percent by volume), it could be
ignited. Thus, proof is approximately double the per-
centage of pure alcohol (an 86 proof whiskey is 43 per-
cent pure alcohol).
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Pure alcohol is a colorless, somewhat volatile liquid
with a harsh, burning taste, which is used widely as a fuel
or as a solvent for various fats, oils, and resins. This sim-
ple and unpalatable chemical is made to look, taste, and
smell appetizing by combining it with water and various
substances called congeners (pharmacologically active
molecules other than ethanol, including higher alcohols
and benzene). Congeners make bourbon whiskey taste
different from Scotch whiskey, distinguish one brand of
beer from another, give wine its “nose” and sherry its
golden glow. In trace amounts, most congeners are harm-
less, but their consumption has been linked to the sever-
ity of hangovers and other central nervous system
symptoms that include sleepiness.

Use in Food Products

Wines, liqueurs, and distilled spirits are used to prepare
main dishes, sauces, and desserts, creating new and in-
teresting flavors. The presence of alcohol in significant
amounts affects the energy value of a food. Alcohol is
rich in energy (29 kJ/g, or 7.1 kcal/g). It is assumed that,
because of its low boiling point, alcohol is evaporated
from foods during cooking. However, almost 4 to 85 per-
cent of alcohol can be retained in foods. Foods 