PRC/3/4/Rev.1
21 November 2005

Original: ENGLISH
Distr: RESTRICTED

PROMOTION COMMITTEE
Fifth meeting
London, 8 December 2005 at 3.00 p.m.

INVENTORY OF THE HEALTH AND NUTRITIONAL ATTRIBUTES OF
COCOA AND CHOCOLATE

Note by the secretariat:

This revised document has been compiled using information from various sources including
publications by the Biscuit Cake Chocolate and Confectionery Association (BCCCA), scientific
journals, reports of conferences and seminars, and web based research. A bibliography of books, papers
and reports related to health and nutritional attributes of cocoa and chocolate has been attached.
This inventory has, after a revised draft had been prepared by the secretariat, been reviewed by
an external consultant, kindly provided by the BCCCA. The consultant has completed the revised
inventory.
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INVENTORY OF THE HEALTH AND NUTRITIONAL ATTRIBUTES OF
COCOA AND CHOCOLATE
INTRODUCTION
1.
At its second meeting in September 2004, the Promotion Committee considered the need for a
campaign to counter the negative claims about chocolate and obesity and to emphasize the positive
health and nutritional aspects of cocoa. The Committee deliberated on activities to promote the positive
image of cocoa and chocolate products and requested the secretariat to produce an inventory of the
positive health and nutritional attributes of cocoa and chocolate. This document presents an overview of
the health and nutritional properties of cocoa and cocoa products. To present a balanced picture, the
main perceived negative concerns regarding cocoa and chocolate are also reviewed.
2.
It is recalled that, in 1998, a project on the Generic Promotion of Cocoa and Chocolate
Consumption was completed in Japan. In 1999, the ICCO published a book on “Chocolate and Cocoa:
Health and Nutrition” in co-operation with the International Cocoa Research and Education Foundation
(ICREF). The book provided an extensive overview of the health and nutritional aspects of cocoa and
chocolate consumption. Presently, ICCO is co-operating with the Russian chocolate industry to
formulate and implement a project on the generic promotion of cocoa and chocolate consumption in the
Russian Federation.
3.
This document presents a summary overview of the book on Chocolate and Cocoa: Health and
Nutrition. It also highlights the results of some recent scientific studies conducted on the health and
nutritional attributes of cocoa and chocolate in relation to the health benefits of new compounds
discovered in cocoa. Additional sources of information for this review include publications by the
Biscuit Cake Chocolate and Confectionery Association (BCCCA), other publications, scientific
journals, reports of conferences and seminars, and web based research. References are indicated in
footnotes for more detailed information and acknowledgement.
4.
In outlining the health and nutritional properties of cocoa and chocolate, it is important to
distinguish between cocoa beans, intermediate products derived from the cocoa bean (cocoa liquor,
cocoa powder, cocoa butter) and chocolate, as some properties are either lost or added during the
processing of the cocoa bean and in the manufacturing of chocolate. For instance, nutritional attributes
of cocoa butter differ from those of cocoa beans, while milk chocolate has properties which are different
to cocoa powder.
5.
People consume chocolate because they like it. It has a unique taste and texture, melting in the
mouth as the melting point of cocoa butter is close to body temperature. Health and nutritional
considerations are of a rather recent date. The oldest among them are the perceived negative
consequences of chocolate consumption such as acne, migraine and dental caries. More recently,
attention has shifted to focus more seriously on both the negative and positive health properties of cocoa
and chocolate, particularly in relation to heart disease and obesity. The above mentioned book on
“Chocolate and Cocoa: Health and Nutrition” provided a comprehensive overview of the latest thinking
in this area at that time. Since then, more research has been conducted and additional health properties
of cocoa have been established. The present document presents the familiar positive and negative
attributes of cocoa and chocolate consumption and attempts to provide an update of recent research
findings.
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SUMMARY OF THE FOOD VALUE OF COCOA AND CHOCOLATE
6.
Cocoa is a plant-based food that contains carbohydrates, fats, proteins, natural minerals and
some vitamins. Like several other plant foods such as tea, red wine, fruits, vegetables and nuts, cocoa
contains a group of compounds which exhibit health benefits, although these may be affected by
fermentation and processing of the cocoa beans. Dark chocolate and milk chocolate contain different
proportions of cocoa liquor and other ingredients such as milk, which affects the amount of nutrients
and anti-oxidants in the final product. These differences are important when analysing the health
benefits of chocolate. Dark chocolate has the most chocolate liquor and thus the most natural
compounds in cocoa beans that give chocolate its bitter taste. Milk chocolate contains less of the
compounds occurring in cocoa beans because it is diluted with milk. Carbohydrates are naturally present
in cocoa in the form of starch and fibre. However, in milk chocolate, added sugar forms the greater part
of carbohydrate in the final product. Carbohydrate contributes to the calorie content of cocoa and
chocolate.
8.7.
Cocoa contains some protein, but the amount in dark chocolate is small. In milk chocolate the
protein content is enhanced by milk protein.
9.8.
Cocoa beans and cocoa liquor contain approximately 50% fat. A significant proportion of
chocolate, especially dark chocolate, is fat from cocoa butter. The fat in cocoa butter is comprised of
two saturated fatty acids, palmitic and stearic acids, a monounsaturated oleic acid. There are also small
amounts (less than five per cent) of other fatty acids. Consumption of saturated fats is associated with
increased blood cholesterol levels, and thus increased risk of heart disease. However, a number of
studies have shown that consumption of cocoa butter and chocolate do not raise blood cholesterol. This
is thought to be due to the relative high concentrations of stearic acid, which studies have indicated to
have a cholesterol-neutral effect, and oleic acid which is known to have mild cholesterol-reducing
effects. Cocoa butter is reported to contribute proportionally more stearic acid than any other naturally
occurring fat.
9.
The cocoa component in chocolate is rich in a number of essential minerals, including
magnesium, copper, potassium and manganese, sodium, calcium, iron, phosphorus and zinc, which
perform important roles in the physiology of the human body. Dietary copper is believed to contribute
to the prevention of heart disease and chocolate is thought to be one of the largest single contributors of
copper to the diet in the United States. Milk chocolate also contains calcium and can make a significant
contribution to the overall mineral intake of this mineral.
10.
Chocolate is also a source of vitamins. Cocoa contains vitamin E and some of the vitamin B
complex (thiamine, riboflavin and niacin). Cocoa butter contains vitamins A and E. Milk provides
additional vitamins, in particular riboflavin and vitamin B12.
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HEALTH AND NUTRITIONAL ATTRIBUTES OF COCOA AND CHOCOLATE
Cocoa is a natural plant food

11.
The cocoa tree is a plant, which produces cocoa pods containing cocoa beans used mainly in the
manufacture of chocolate and chocolate drinks. Like other plant-based products such as apples, berries,
red wine and tea, cocoa beans contain many naturally occurring compounds which exhibit biological
activity and these have been the subject of numerous scientific studies. Cocoa was given the botanical
name Theobroma cacao; theobroma means “food of the gods” and cacao is derived from the Olmec and
Mayan languages (kawkaw). The Mayan and Aztec people of South America consumed chocolate as a
beverage,, prepared from ground cocoa beans mixed with maize, spices and water beaten into a froth. In
the 16th century, the Spanish introduced it into Europe where it was made into a beverage with sugar
called “choclatl”. One of the naturally occurring group of compounds in plant food, which are
particularly rich in cocoa, are flavonoids. Previous studies have indicated that flavonoid-rich foods,
such as fruits, vegetables, tea and red wine, might offer cardiovascular benefits. The presence of these
compounds in cocoa has completely changed the perceived health benefits of the consumption of cocoa
and chocolate. More details of the health benefits of these compounds are outlined in the cardiovascular
section of this document. Cocoa has a unique natural taste and colour and possesses a delicious aroma
used in many food products for extra flavour and colour. The natural properties of cocoa make
chocolate pleasurable with a high “feel good factor”. Since ancient times, chocolate has been associated
with pleasure, passion and energy.
Chocolate is a source of body energy

12.
Chocolate is a source of energy, containing minerals and vitamins, needed for growth and
energy replenishment. Chocolate can provide the much-needed compact, portable and well liked form
of carbohydrate to the fuel needs of athletes in training and competition. The energy provided by milk
chocolate is approximately 2000kJ or 500kcal per 100g. However, it can certainly be part of a healthy
diet when consumed in moderation.
Chocolate is delicious and tasty

3.
Chocolate is delicious and has a unique taste and palatability, with the special sensation of
melting on the tongue. It is said to contain at least 300 natural chemical compounds, resulting in a
complex range of tastes that connect with the human brain as it runs over the taste buds of our tongue.
In addition to its nutritional properties, the fat and carbohydrate content of chocolate add to its appeal,
through the enhancement of sweetness and texture. The slowly released energy and feelings of
satisfaction induced by its sugar content and texture, improve energy levels and feelings of well being.
The basic reason why people eat chocolate is because it tastes good.
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COCOA, CHOCOLATE AND HEART HEALTH
14.
The cocoa bean contains a large number of phytochemicals, physiologically active compounds
found in plants. One group of compounds is called polyphenols and they have been shown to have
antioxidant properties. The most abundant polyphenols in cocoa beans are the flavanols. Flavanols are a
sub-class of flavonoids. Flavanols are found in a variety of plant derived foods and beverages, including
cranberries, peanuts, apples, onions, chocolate, tea and red wine. Different varieties of cocoa contain
varying levels of flavanols and the way the chocolate is processed can also affect the level of flavanols
in the final product. Different products, because they are made with different recipes will have different
amounts of flavanols too. In general, however, dark chocolate has the highest amounts of flavanols
because of its high cocoa content. In the processing of cocoa beans to make chocolate, some of the
compounds with health benefits such as flavonoids can be destroyed due to temperature and chemical
changes. However, having discovered the health benefits of these compounds, cocoa processors and
chocolate manufacturers are beginning to adapt processing methods to minimize losses of these healthy
compounds.
15.
There is a growing body of evidence about the health benefits of cocoa flavanols. Flavanols are
powerful antioxidants and are believed to help the body's cells resist damage by free radicals, which are
formed by numerous processes including when the body's cells utilize oxygen for energy. Oxidative
damage to the body’s cells and tissues is believed to contribute to diseases such as heart disease. Cocoa
beans are a good source of the flavanols, catechin and epicatechin and the more complex procyanidins,
and the amounts present are often similar to or greater than those present in a variety of fruits and
vegetables. Laboratory and human studies indicate that cocoa flavonoids can inhibit LDL cholesterol
oxidation, thereby helping to prevent the build up of fibrous plaques on the arterial walls. In addition to
this anti oxidant effect, cocoa flavonoids have other benefits as described below:
16.
Researchers at the University of California, Davis, led by Dr. Carl Keen, have conducted
numerous studies that suggest that consump tion of certain flavanol-rich cocoa and chocolate may
positively affect cardiovascular biomarkers. Consumption of a flavonoid-rich cocoa beverage by healthy
humans was shown to inhibit platelet activity and increase the time taken for blood to clot. This could
be important as increased platelet activation and aggregation (stickiness) leads to thrombosis and
blockage of coronary arteries. Further research compared low-dose aspirin and a cocoa beverage rich in
flavanols, and found reductions in platelet aggregation with both.
17.
Other studies have found that cocoa flavonoids may benefit cardiovascular health by reducing
pro-inflammatory enzymes, thereby reducing inflammation of blood vessels.
18.
Research suggests that consumption of a cocoa rich in flavanols may be associated with the
modulation of nitric oxide. Nitric oxide is produced in the lining of blood vessels. Its major functions
include opening up the arteries to increase blood flow, maintain elasticity and prevent platelets from
adhering to artery walls. These protective mechanisms are important for good cardiovascular health.
Effects on nitric oxide may be responsible for possible beneficial effects of cocoa on blood pressure. An
interesting observational study began with an inquiry into the difference between the isolated, islanddwelling Kuna Amerinds in Central America, who had a low tendency toward developing age-related
hypertension, despite relatively high salt intakes, and Kuna who had migrated to Panama City on the
mainland, who did develop hypertension with age. Further investigation discovered the indigenous
Kuna consume large quantities of flavanol-rich cocoa.
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19.
More recently, a study in Italy compared the blood pressure of healthy subjects after consuming
100g dark chocolate daily for 15 days, compared with white chocolate providing the same number of
calories. Systolic blood pressure was significantly lower with dark chocolate.
20.
Studies have indicated that stearic acid, which is one of the main fatty acids in cocoa, is a
unique long-chain saturated fatty acid (SFA) as it does not raise blood cholesterol. The reason for this is
not fully understood but may in part be due to it being less well absorbed than other saturated fats.
Studies on chocolate have also shown it to have a mi nimal effect on serum cholesterol and therefore not
to increase the risk of coronary heart disease.
Cancer risk reduction

21.
Evidence is beginning to emerge to suggest that cocoa and chocolate may be able to contribute
to reducing the risk of certain types of cancer. Research has shown that the reactive oxygen species
(ROS) associated with the carcinogenic processes are inhibited by antioxidants, such as those found in
cocoa and chocolate. Population studies have demonstrated that people with a regular intake of food
containing antioxidants, such as vegetables, fruit, tea, or soy products displayed a lower incidence of
various types of cancer. Based on the knowledge available, it can be deduced that the intake of
antioxidants, including those from cocoa and chocolate, inhibit the several phases of the complex
processes leading to cancer.
PSYCHOLOGICAL ATTRIBUTES OF COCOA AND CHOCOLATE
22. The allure of chocolate and the love affair that people have with it makes chocolate stand out
among other confectionery products. Children and adults like to be treated to chocolate and it is
something most people enjoy and cherish. It is a universal gift for birthdays, special celebrations and
holidays. It is mainly its unique taste and mouthfeel that gives people a feeling of emotional well-being.
Chocolate can reduce stress and improve mood, and although a number of theories have been put
forward none have been proven yet. There are unlikely to be sufficient levels of the various chemicals in
chocolate to have the effects associated with pharmaceutical doses of those chemicals.
23.
Cocoa and chocolate have been reported to enhance mental activity. Cocoa and chocolate
contain substantial amounts of a class of biologically active compounds called methylxanthines, which
include theobromine, caffeine and theophylline. These compounds cause physiological actions ranging
from stimulation of the central nerve system (CNS), to stimulation of the cardiac muscle and relaxation
of the muscles, in general. These compounds, especially caffeine, have effects on behaviour, mood and
physical performance. The major methylxanthine in cocoa and chocolate is theobromine whcich is
physiologically weaker than caffeine. Caffeine is present in relatively low amounts compared to coffee.
The extent to which the consumption of cocoa and chocolate has an impact on these psychological
effects is still being studied further.
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24. Research results are inconclusive about the causes of craving reported among consumers of
chocolate (chocolate lovers). Because chocolate tastes so good, and is often perceived as a treat, people
often feel guilty about eating it. For this reason they often call their desire for it an addiction. The
knowledge that chocolate contains psychoactive substances (e.g. theobromine, caffeine,
phenylethylamkine and tryptophan) supports their belief that it is addictive. However, a scientific
review on this topic concluded that, given the low levels at which these substances are present in
chocolate, there is no evidence that chocolate can affect the brain. Another hypothesis is that the
carbohydrate in chocolate affects the levels of serotonin, a neurotransmitter, in the brain. Serotonin is
thought to help people feel calm and relaxed. However there is little supporting evidence to support
this. So-called ‘addition’ is reported as often with milk chocolate although the protein levels would
probably prevent the potential effects of carbohydrates on serotonin levels.
PERCEIVED HEALTH RISKS OF COCOA AND CHOCOLATE AND RESEARCH FINDINGS TO COUNTER THEM
25.
For many years chocolate has been associated with certain perceived health risks. Some people
still believe in some of the traditional negative perceptions on chocolate, which associate chocolate with
problems such as allergies, diabetes, dental caries, acne and migraines. Recently, serious problems with
obesity in high-income countries, both among adults and children, have resulted in a number of people
pointing the finger at chocolate, as one of the so called “junk” foods. Most if not all of these
perceptions have been refuted by scientific research. The recent phenomenon of obesity on a large
scale, including among children, requires further research.
Chocolate and obesity

26. As chocolate contains fat, carbohydrates and protein, it has – as indicated above - historically been
used as an energy food, because of its high-calorie content. Obesity results from excess body fat that is
stored because energy (calorie) intake exceeds usage. The frequent consumption of energy-dense foods
accompanied by a sedentary lifestyle is likely to lead to a rapid gain of excess weight. Chocolate seems
to have an association with the public and policy makers as a contributor to over-weight.
27. However, there is no scientific evidence to support the claim that chocolate consumption is
associated with obesity. Studies have shown inverse, positive or no relationship between chocolate
consumption and either overweight or obesity. Where relationships shown have been positive, these
disappear when results are adjusted for physical activity or total energy intake. While research on this
matter continues, at present the general conclusion is that obesity is not caused by any single food, but
by overeating of any high energy food, resulting in a person’s body being unable to balance energy
intake with energy expenditure. In other words, the overall diet coupled with a lack of appropriate
energy expenditure (exercise), is the underlying cause of most cases of obesity. Research findings on
carbohydrate consumption and obesity indicate that there is an inverse relationship between diets high in
carbohydrates, including sugar, and body fatness. Moderation in the consumption of chocolate, coupled
with increased physical activity can be encouraged. Someone on a healthy diet can safely eat chocolate
in moderation without fear of weight gain. To influence public opinion on this issue, it would seem
desirable to further quantify and specify this statement.
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Chocolate and allergies

28. Food allergy, also referred to as food sensitivity, is a reaction by the body’s immune system to a
substance or ingredient in food, usually proteins. The most common allergenic foods are milk, eggs,
peanuts, tree nuts, soy sauce, wheat, fish and shellfish. Chocolate is an uncommon food allergen and
hardly any scientific publications relate chocolate to allergy. However, milk chocolate in particular is
mixed with milk and other ingredients which may cause allergic reactions such as eggs and peanuts.
The added ingredients, rather than the chocolate may be the cause of any reported problems.
Chocolate and diabetes

29.
As diabetes is a disorder of carbohydrate metabolism, characterized by high blood glucose
levels, people with diabetes were, until a decade ago, advised to avoid simple sugars in order to better
maintain their blood glucose (sugar) levels. The high sugar content of chocolate was the main reason
why it was recommended to people with diabetes to avoid chocolate consumption. In the meantime,
research has shown that people with diabetes can eat small amounts of chocolate without any significant
adverse impact on their glucose control. This means that, contrary to earlier beliefs, the intake of
carbohydrates does not need to be drastically reduced, but merely controlled. It is also important to note
that chocolate has a low glycemic index (GI), which means that chocolate does not cause a sudden
increase in blood sugar levels. However, many adults with Type 2 diabetes are overweight and so
should modify their intake of all calorie dense foods.
Chocolate and dental caries (tooth decay)

30.
Tooth decay or dental caries occurs when bacteria in the mouth turn sugar into acids, which
erode the tooth surface and cause cavities. Chocolate is no more implicated in the cause of tooth decay
than any other food, which contains carbohydrates such as bread, potatoes, fruit, etc. However,
chocolate melts very rapidly and thus remains in the mouth for a shorter period, reducing the time it
stays in contact with the teeth. Hence it is less likely to cause tooth decay. Researchers have found that
cocoa can protect against tooth decay. Certain substances, such as tannins and polyphenols, which
naturally occur in cocoa, may play a role in the inhibition of dental plaque formation. Limited research
suggests that they may limit the cariogenic potential of the sugar in chocolate. This finding has also led
scientists to believe that some of these components found in cocoa might one day be added to
mouthwash or toothpaste.
Chocolate and migraines

31.
There are no facts to support any relationship between chocolate consumption and migraines.
Migraines are headaches caused by spasms of the arteries leading to the brain. The underlying
mechanisms are still being studied. However, it is understood that a number of triggers seem to be
needed to start the migraine process and certain foods, including chocolate, are commonly cited as
triggers. Cases have been reported of chocolate precipitating headaches. However, in general, research
shows that headaches and chocolate intake are not related. Experts seem to agree that headaches are
usually caused by factors such as stress, irregular sleep patterns, hunger, and hormone changes. As these
are times when chocolate is often consumed, it has led to it being wrongly thought to be a trigger for
migraine.
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Chocolate and acne

32.
Acne vulgaris is an inflammatory disease of the skin which leads to the formation of an eruption
of papules or pustules. Studies have indicated that there is no evidence that food, including chocolate,
has any direct role in the pathogenesis of acne. An extensive research review of chocolate and acne has
suggested that chocolate ingestion is unrelated to the cause of acne. It has also become clear that the
diet plays no role in acne treatment in most patients and that even large amounts of chocolate do not
result in clinically aggravated acne.
CONCLUDING REMARKS
33.
Concerns over obesity presently seem to form the single most severe threat to consumption of
chocolate, especially in rich countries where people and governments are trying to come to terms with
this increasing public health problem. Consumption of certain types of food, including chocolate, is
being blamed as the major cause of obesity. Obesity is now becoming a physical and mental health
crisis. Many countries are already considering legislation to control the promotion and consumption of
food that is perceived to contribute to overweight. For many people, chocolate belongs to that category
of foodstuffs.
34.
However, as clearly demonstrated above, chocolate consumption can be truly beneficial to
human health. The greater the proportion of cocoa solids, in general the greater the benefits seem to be.
The evidence backing the health benefits of chocolate continues to become stronger as researchers learn
to understand better the positive health and nutritional attributes of cocoa and chocolate. There seems to
be an urgent need to bring this information to consumers to increase the knowledge and awareness of
the positive health attributes of cocoa and chocolate.
35.
The most important message to be transmitted to consumers at present is that chocolate, when
consumed in moderation, can form part of a wholesome, well balanced, health-promoting nutritional
diet. ICCO, as an international non-profit making Organization, would seem to be well-placed to
convey this message in a credible way. The message would have to be balanced and well-articulated.
36.
The Promotion Committee may wish to develop ideas and suggestions to strengthen the message
of the health and nutritional attributes of cocoa. In this respect, it could articulate ideas on the content
of the message to consumers; and formulate suggestions for the format and strategy of a possible
campaign to promote consumption by increasing awareness and knowledge of the health and nutritional
properties of cocoa and chocolate.
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